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EXPLANATORY  NOTE 

lHustratec!  articles  are  denoted  by  an  asterisk 
(  •  (  :   booU  notices  by  a  dag's^er    ii  ) . 

Thi«  index  is  made  comprehensive  but  con- 
cise. Pains  are  taken  to  bringr  tojrether  matter 
beloiijrinr  to  the  same  subject,  so  that  when  a 
reitdcr  looks  up  an  article,  he  will  be  cited  to 
related  data.  Series  of  simple  pasre  numbers,  fol- 
lowin?  names  of  mines  or  companies,  usually 
refer  to  news  notes.  When  minor  references  are 
numerous,  as  in  the  case  of  "Anaconda."  they 
are  sometimes  separately  desig-nated  as  "Various 
notes."  With  a  major  entry  or  series  of  entries, 
may  be  placed  several  minor  ones,  relating  to  the 
same  subject  in  order  that  its  history  may  be 
followed.  If  the  author's  name  be  known,  it  is 
the  simplest  means  of  reference.  Productions  are 
indexed  under  names  of  metals  and  countries  or 
states.  The  mere  juxtaposition  of  a  mineral  and 
geo^raijhical  name  usually  signifies  an  output, 
but  may  cover  other  statistical  or  news  matter. 
Kot  all  news  are  indexed  but  a  liberal  selection 
of  them   is  made. 

Following  is  a  list  of  the  pages  included  in 
the  several  numbers  of  the  volume,  by  date: 
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A.    B.      See    "B.    A." 

.■\.badie.    E.    R.,    Jr 595 

Abatement  of  dust  in  mines.  ..,  783.  963    1084 

— Editorial     801 

Abbott.    C.    E 836 

Abe    Lincoln.    Ariz 893,    1141 

Abolishing     concentration    sJEor     all-cyanida- 

tion     610 

Abrams.  D.  A.     Water  content  and  concrete 

strengrth    'ggs 

Abstracts    of    current    decisions ."t549 

Acacia.    Colo 371 

Accident    insurance !  !  !  !  !    749 

Accident    problems    studied 634 

Accident     reports — Utilization, 945 

Accidents.      See   also    "Safety." 

— Avoidable.    Not    actionable 110 

— Fatal   injuries  in  rock  quarries.   Calif....    509 
— Fatal    injuries    from    electricity.    CaUf,,  .    509 

— Graphic     statistics     947 

— Houg-hton    County.    Mich 807 

— Injuries    from    rolling    objects 477 

— Low    record.    Nitro.    W.    Va 544 

— Metallurgical    works.    1916 100 

— Mine    shaft.    Legal    decisions 341 

— Ore-dressing     plants '897 

— National     Safety     Council •471 

— Personal    injuries    in    Utah 819 

— Problems    studied     634 

— Progress  in   accident   prevention 473 

— Quarrj',    U.    S.    1916 819 

— Recording   in    mines    699 

— Utilization    of    record 945 

Editorial    972 

Acid,    Free — Determination    in    presence    of 

metallic    salts    1066 

Acid    plant,    Tennessee  Cop.   Co 138 

Acid    price    fixing- 673,    1041 

Acid   refractory   materials.   Physical   proper- 
ties  'ses 

Acme.    Okla 372 

Adamana    Oil,    Ariz 325 

Adams    Chrome,    Calif 43 

Adams.     H 1097 

Adams,    L,    W 1052 

Adams,    R.,    death 152 

Adams.    R.   G..   Magnesite  Co..   Ore 240 

Adanac.    Ont 154.    326,    684,    1056,    1100 

Adbar    Development.    Minn     1100 

Addams.   C,   E 152.   322.   508.    595 

Addicks.    L 1111 

Addison    Copper.    Wash 894 

Adits.    Mine.    Colo 419 

— Block     signals 880 

Adler.    Ark 931 

Admiral.    Wash      1056 

Adobe     buildings     615 

Adoption    of    standards    1001 


Adsorption     350 

Advii-e    to    wage   earners 761 

Advisory    Council,     Sci.    &    Industrial     Re- 
search       tl096 

Ad/.es.      Picaroon      •23 

Africa — German     machinery     in 919 

After    the    war 674 

.4.fterthou5rht    Copper,    Calif 371.    807,    1055 

Atrassiz,    R.    L 1092 

Agitator.    Furnace    feed    hopper •1.35 

Agnew.    J.    C 974 

Ahmeek,    Mich. ,,43,    190,    281,    325.    427, 

511,    848 

— Dividends 33,    636 

— Production 598,   684,  767,  932 

Air.    Compressed,    on    the    Rand 863 

Air    Compressors — Lubrication     1032 

Air    screens    for    furnaces 914 

Air     separator,     Stratton ^498 

Ajax.     Ariz 427 

Ajax.    Colo 325 

Ajax    Copper,    N.    M 240 

Ajax,    Ida     598 

Ajax,    Minn 88 

Akron   Tunnel,    Colo •331 

Alabama — Graphitel     797 

Alabama    Power    Co 451 

ALaddin   Cobalt.    Ont 44,   429,    768 

— Production     468 

Alamo    Lead    &    Zinc,    Okla 326,    372 

Alaska — Chrome      • 738 

Mining    conditions 611, 

— Coal     737 

Mining    conditions     613 

— Copper     427 

Mining    conditions     611 

— Gold      682 

Mining    conditions 611 

Alaska     Gold.     Alaska 1054 

Alaska    Juneau    Gold    Mining-    Co.: 

-^Mill     changes     352 

Alaska — Labor     611.    736 

Editorial     640 

— Mining-    claim    assessments 1041 

— Mining.     Notes    on     736 

— Mining    under    war   conditions 611 

— Placer     mining     1105 

— Pulp    wood     739 

— Railroads     562 

— Tin    mining-   conditions    611 

— Transportation     61.3 

Alberta.     Gasoline     683 

— Natural    g-as     1054 

Alcohol   in    acid    titration 1066 

Alcyone,    Ariz 42.    195 

Alden.   W.   C.   Quaternary   geology   of   S.   E. 

Wisconsin      t549 

Aldrich,    H.    W 236,    465 

Alexander.     Okla 1014 

Alice.     Colo 976 

Alien     Property    Custodian     673 

— American  Metal  Co 1089 

— Becker     Steel     Co 184 

— Chemical     firms     quizzecT 226 

— Confiscate     German     profits 674 

— Vogelstein    and    Beer    Sondheimer 181 

Aliquots,     Taking-    in    standardizing- 27 

All  Navy  bids   open 71 

Allen,    A,    C 322 

Allen,    A.    W 1052 

— Abolishing  concentration  for  cyanidation,  610 
— Amalgamation    preliminary    to    cyaniding-.   531 

— Berdan    pan     for    amalgamation '1075 

— Effective    tube-mill    liners ^867 

— Extraction     and     recovery 740 

— Gold    precipitation    with    charcoal ^256 

— Leaching  and  filtration  nomenclature.  .  .  990 
— Particle-size  reduction  before  sampling. '1103 
— Safety   and   health   in   hydrometallurgical 

plants      480 

— Sorting;    ore    for    treatment *935 

— What    is   an   engineer 962 

— Zinc-box   practice    *1017 

Allen    &    Eckert.    Calif 597 

Allen,     Ark 154 

Allen.   C.    A 765,    1098 

Allen.    P.    H.      Taxing  the    mining-   industry,   310 

Allen     H.    D 891 

.Allen.    R.    H 551 

Allegation    of    g-old   mining   conditions.  .  .  .    580 

Alley.    F     1139 

AUison    Ranch.    CaUf 43.    281.    597,    1142 

Allouez   Mining  Co,   Dividends 33,   636 

— Production 325.    598.     767 

All.vn.    S.   L..    death 1052 

Alpha    &    Omega.    Colo 684 

Alpha.     Cahf 645 

Alphons  Custodis  Chimney  Construction  Co.  168 

Alsace-Lorraine   and   Germany 1076 

Alta    mines.    Colo 195.   1055 

Alta   Consolidated.    Utah..., 44,    468,    646, 

768,    932,    1056 

Alta.     Mont 512 

Alta    Tunnel    &    Transportation,    Utah.  .44, 

512,    894,    932.    1056 

Aluminum,    France,    Price    910 

Aluminum   nitride    892 

Aluminum.    World   production    884 

Alunite — Colorailo     765 

— New    deposits     •159 

— Potash  recovery  from 94 

Alvarado.    Ariz 807 

Amalgamated,     Okla 512 

Amalgamated   Silver   Mines.   Mont 196 

Amalgamated   Zinc.    Aus 704 


Amalt-'amating    pans     Cobbe-Middleton    ....    'o* 
Amal^ramation — Abolishing    for    all-cyanida- 

tioii     610 

— Colorado     387 

— Gold.      Berdan    pan    •1075 

With    grease    yo4 

— Practical    economies    792 

— Notes    on    practice    834 

— Preliminary    to    cyaniding    .  .' 531 

— Roasting    sulphotelluride    ores    400 

Amalgamator.    Roberts     957 

Amai-^osa    Sink    nitrate    deposits     264 

Amazon-Manhattan.    Colo .325 

Ambur.     O.     F..     death     974 

.■\merica    supports    Britain    in    Mexican    pro- 
test          ,351 

American  Asbestos.  Ariz 807 

American    Assoc,    of    Engineers.      After-the- 

war   Committee    .508 

— Directory    551 

American    Ceramic    Society 369 

American    Chamber    of   Commerce.   London.    923 
American   Chamber   of  Commerce,   Paris...    364 

American   Chemical    Society 1052 

— Annual   meeting.      Program 322 

— Platinum      186 

American    Consolidated.    Utah 468 

American    Economic    Assoc.      Price    fljdng-..1007 

American    Electro-chemical     Soc 596 

American   engineers  behind   battle  lines    .  .  -i-1096 
American     Exploration     and     Development. 

Ore 372 

American   Fertilizer   Handbook    -1-549 

American   Flag,   Utah    768 

American    Fluorspar,    Calif 1099 

American   General   Staff.      Editorial    35 

American     Gold    Conference     417 

— Papers    348 

American    Institute    of    Mining-    Engineers. 

236.   1011 

— A.   I.  M.   E.   and   the   war    •375 

— A.   I.   M.   E.   in   Colorado 377 

— Annual    meeting     459.    501 

— Board    of    directors •378 

— Douglas    memorial    meeting-     368.    458 

— Douirlas    bequest    152 

— Headquarters      •390 

— Irving    memorial    meeting     260.    268 

— Milwaukee     meeting      670 

— N.   Y.  Section    929.   1090 

November    meeting     .  .  .\ 968 

— Papers    15,     305,     384,     385,     389,     392. 

394.   400.   405,   410,    413,    573.    638 

— Reconstruction     1043 

— Special    number     •.37.5 

— Summer    meeting    193 

American  Iron  &  Steel  Inst,     Tin  situation.  11.33 

American    Lithia   Chemical.    Calif 767 

American   Magnesite   Mining    and    Mfg.    Co., 

76,   324 

American   Magnesium   Corporation    614 

American   Manganese   Mfg.    Co.      Views,  ...  •487 

American    Metal   Co 68,   394,    893,    1070 

— Alien     property     share     sale     1089 

— Fed.   Trade   Commission   letter    69 

American    Mineral,    Vt .512 

American    mining    after   the    war    918 

American    Mining    Congress    278,    1132 

— Calif..  Chapter     726 

— Crisis    in    eold    mining     146 

— Gold   bonus 279 

— New  orebodies  and  taxation    588 

— Okla.    section     42 

— Taxation   and  mining-    147 

— Utah   chapter    194.   280,   426.   508 

American  Red  Cross 587 

American    sheet-zinc    industry     304 

American    Smelting    and    Refining. 

— Bunker   Hill   litigation    893 

American    Smelting   &    Refining  Co.   30.    91. 

1.39.    145.    169,   328,   377,    510,    1014,    1051 

— Dividends     33,    636,    799 

— Semi-annual  report   799 

— Vs.    Hicks    903 

— Wage    increase     194 

— Women    employees     •136 

American     Society     for    Testing    Materials. 

236,    567 

— Papers    •3.34 

American  Society  of  Mechanical  Engineers.  1011 

American    Spelter   Co .'    179 

American    Steel    Co 715 

American    Steel    Export    Co 715 

American    Steel    Treaters    Soc 929 

American    Tin    and    Tungsten,     S.    D.    428, 

598,    1100 

American    Tin    Plate    Co 456 

American    Zinc    Institute    149,    370 

— Chapman's    organizing-    letter     68 

— Editorials     81,     275 

— Papers     217,    302,    304 

— St.    Louis    meeting-    230 

Prog-ram    193 

American    Zinc  Lead   &   Smelting    68 

— Dividends     459.     1005 

American    Zinc   Products    Co ^778 

Amisk-.Athapapuskow   Lake   district    *997 

Ammonium    sulphate.    U.    S 254 

Amparo   Mining   Co.      Annual   report 74 

— Dividends     -159.     1005 

Amiiere   efficiency   in   electrolytic  copper   re- 
fining          '95 

Ana<ond3   Copper   Mining.     See   also   "Inter- 
national  Smelting-."  . 
— Anaconda    shows   its    nerve.      Editorial.  .    4-3 
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lotes    from    reduction    works. 
— i'ruuucU^u   o~.   149.   3G3.    o4S.    717.    7t»7, 

921.    1133 

— Rod    ::     ■     "  ri     plant     77 

— Si»:i  '453 

— V;,  tJS,     88.     144.     H58.     4CS. 

'.r.    893.    977.    1013.    1014. 

1015.    '1030.    1100 

Analyses  ol  mine  and  car  samples t321 

Analrsiii    o(    ferrozircoaium    and    zirconium 

"'      •  -  '       35(1 

i      976 

Alaska    738 

H.  M..  Jr.     Price  readjustment ..  ll-Vl 

C 39:> 

C.  N 736 

Anderson.  J.  C 3-- 

Ander«on.    J.   J 512 

Anderson.     Ore     240 

AntVr*f>n   vs.   Federal   Miningr  &   Smelting.  .    442 

A     '  -  vi     Newport   Mining-    948 

i.an  Corp.  of  So.  Afric 821 

Smelling  &  Refin..   Ariz 1141 

.1 .       H 84 

Aj.Krriltr.    Ont 326.    428.    932 

Annual    chemical    directory     t890 

Anodes   in   eleotrob'tic   refining    •9."> 

.Anihr.-iciie    labor   problem   solved    184 

.\nthraoile   miners'    wages    raised    ~9'-> 

.\iithracile    prices    raised    882 

Antimony — France,     metallurgy     307 

— Ida 644 

Antimony-tin-lead    alloy    solution     794 

Antimony — V.   S.   Imports  and  exports  542. 

799.   839,   1046 

— War    uses    715 

— Wash 309 

Apex.    Ont 373 

Apex-Standard.    Utah    154.    326.    554.    598, 

768.   893 

Apron     feeder.     Variable-speed     "993 

Arbouin    copi^er    mines     t550 

Arc    welding,    metallic-electrode     "1081 

— Portable    rheostat     •224 

Arenti     S.    S 805 

Argall.   G.  O.     Photo    ^414 

Argall.     P 388 

— Photo      '414 

Argentina    to   build    merchant    fleet     361 

Argentine    Navigation   Co 361 

Arrentine.    Petroleum     573 

Argo    Mining.    Drainage   Transp.    &   Tunnel. 

Colo •67.     239 

ArEOiisui   Consol.,   Calif 43,   597 

— Dividends     33,     636 

Argylla    Mine.    Australia    450 

Anca.    Chile.    Tin    smeltery    989 

Arizona.      See   also    ""Jerome." 

Anzona    &    Michigan.    Ariz. — Valuation....    664 

Arizona  Binghamlon.    Ariz 239.    807.   931 

— Valuation     665 

.\rizona-Bisbee.    Ariz 931 

Anzona   Bureau  of   Mines    41 

Arizona    Commercial,    Ariz 468.    1099 

— Dividends 229.     799 

— Valuation     66.5 

Arizona — Copper    153.    237 

Field     ^199 

Arizona    Copper  Co. 

— Prtxiuclion   42.   149.   280.   363.   510.   .548. 

717.    766.    921,    1133 

— Valuation     66.") 

— v-      <■■'•■ 861 

Anz  !ion    Commission     41 

An?  'iriz 727 

Anz.  i~e     Ariz 848 

See    al-o       K-a>     Hercules." 

Anzon;i    Hcrciilfs.    Ariz 371 

— Concret*-   water-seal   shaft    ring •  1 1  "^O 

— Production     848 

Anzona — Labor     85.    324.     466 

BiHbee    deportation    suits    194.    1012 

Stnke    called     552 

— I^w     892 

— Manganeae    237 

Daposit*    726 

— Metal*.    1917     274 

— Mi-a     41 

— Mir.     v,Ii.,tirin     664 

.•  k.    Ariz 43.    931 
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■  Iiper.    Ariz 41 

.-    &    Pow..r.    Ariz 11  »1 

;'l.   of    Equalization.    Report. 664 

x<-     Ariz 6I.'"> 

Mining.    Ariz. ..87.    510.    1090 

;     |iroiM-rty     •7n."> 

(tfU 

'lion    of    mines    (or   taxation 

—  Wo:>:.«ii  <>  «    'omimniiation     726. 

Afiian»«ji  ManvaneM-  field.  See  alao  "Bates- 

villi"  
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Ash    Peak    Exten..    Ariz 380.    553 

Aspen    Grove    Anialgamat<vi    Mines,    J^-    *^'   _„,, 

Assay   Office.    Vancouver    JjS^ 

Assays  as  comparison  figures    ,2„X 

— Balance    table ;,  iAq 

Assays — ParticU-size    reduolioii     ^  .  . 'llOjl 

— Practice    economies     o84,     ^oo 

— Tungsten.    Calonmetric    '2^ 

Assessment    siisiieiision    bill     ''' 

.\ss<>ssnietits.    Minn •  •     4-;. 

Associated    GoUlfieUls,    Ont 44,    684 

Association    of    Ariz.    Miniiiff    Men /oo 

Association   of   Chambers   of   Coninierce,    U. 

K 292 

Association       of       Independent       Operators, 

Minn .••,"^"     ~^*^ 

Association    of    Iron    &   Steel   Electrical   En- 

gineers     ^'''l-    ^4? 

— Annual    meeting    •  •  • .-    4oo 

Association   of    Petroleum   Producers,   Me.\i- 

(iQ        luyo 

Associ.ation  of  27th  Engineers.     See  •'Twen- 
ty-seventh." 

Athapapuskow    district     •  •  •  •  , A-- 

Allanta.    Nev 44,    325,    lOoo 

Atlantic   &    Western    Oil,    Calif l-'* 

Atoko.    Okla 51- 

Atolia.    Calif -81 

Atwater    M  oOo 

Atwood."    a:  U.     ".'.'.'. 154,    326,    728.    1056 

Aubol.    V.   W 1052 

Auger    machine     A-  "> '    -  ?"J 

Aurora    Consolidated,     Nev 372.     ol!- 

Aurora.    Okla 646.    808 

Aurora    West.    So.    Africa     9->4 

Austin.    E.    G 42o 

Austin-Manhattan,    Nev 893 

Austin.    R.   N 1054 

Australia — Bismuth     238 

— Coal.      Steamshovel    work    10 

— Copper    321 

Contracts    1046 

Imports    and   exports    718 

— Eucalyptus    oil    ' 349 

— Gold    ^77 

Nuggets     742 

— Iron     314 

— Lead   704 

— Metal    associations    and   small   mines.  ...  1024 

— Metal    production    969 

— Metal    shipments    969 

— Molybdenite    371 

— Molybdenum    23S 

— Nickel   matte 883 

— Silver    704 

— Subterranean    noises     938 

— Taxation.      See    "Taxation." 

— Tin     331.    1024 

— Transport    facilities     *1112 

— Tungsten    338 

—Zinc    238 

Survey    first    half    1918 704 

Austria — Metal   conditions    1091 

Automatic    elevator-bucket    discharge     .  .  .  .  *118 

Aviation    problems    828 

Avoidable    damage    not    actionable    110 

Azurite.    Ore    282 
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B..    A.      Drawing-off    in    caving    slopes.  ...  *901 

Babbitt — IMco   as   substitute    133 

Babbitted  bearings.   Rolling    '1033 

Baby    Elephant,    Utah     706 

Bache.    J.    S 10.53 

Backus   &   Johnston,    Production    548,    717 

Badger.     Mo 281 

Bafliing    and    froth-skimming    device     '21 

Baghouse.    Bunker    Hill    775 

— Midvaie   refinery    446 

— Zinc    oxide     •ISO 

Bagley.   E.  M 617 

Bagnara.    S 435.    1139 

Bags.    Stand    for    filling    22 

Baird.    L  .    death    376 

Bailey.    L.    N..    death    376 

Baja   California    237 

Baker     R,    T  838 

Balakiala    Consoi.!  '  Caiif. ..'..'.'.'.'.'.".  1099,   1142 

Balance.     Illumination    of 356 

Balch.   J.   W.      Photo    *.540 

Bald    Butte     Mont 512.    598 

Baldwin.    Mo .'   598 

Baldwin.    Ont 1142 

Ball.     Ark 727.     931 
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Ball.   J.    L.      Drawing  a   tight-key 

Ball.    L.  C.     Arbouin  copix-r  mines 

Ball  millf — Grinding  of  ore   14.   •311.   •451, 

Editorial     

BaltzcU.  G.  H..  death 

Bamberger    E 

Bancroft.    H.      Photo    

Bancroll.     W      I).       Adaoriition     

Bangnon   Valley  M.  L.  Co.,   Burma 

Banister.    R.    H 

HankepH      Mo 43.     427. 

Banner.   Calif 

Banner    MineH.    Ariz 

BanticH   ConHolidated.   8o.    Africa    

Barba     W.    P 

Barbour.    P.   E.      Photo    

Barkliy     J.    F.      Temperature   of    Kases.  .  .  . 

Bnrnato   BroH..    So.   Africa    

HarncH   Meeker.   Mich 
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Cerbat    Silver   Mining    &   Milling:.    Ariz 893 

Cerese   Gold.   Calif 371 

Cerro  Colorado.   Mexico    1056 

Cerro    de    Pas-o — Dividends    33,   459 

— ProducUon  88.   149.  363.  372.   512,   548. 

.->.->4       717.      728.      894,      921,      1100,      1133 

•^     •  '       -•   a<tviBors   named    836 

C  .    death     236 

■aphite     1116 

;.r»er.   Calif 371 

T      .  .' 805 

n  Potash.   Utah 196 

Ferland.    Ont 282,    646.    894 

W.  M..  death    508 

in    Sampler.    Colo 848 

Mich 469 

Ch;ii)(.-L.    H     M 496 

Chance.    K.    M 883 

Chanf-y.    L.    W.    Safety   provisiotis   in   plant 

desiifn     474 

Chai>«:e«  in   Alaaka  Juneau  mill 352 

ChanninK^.  J.  P 152.   501.   1052 

— I*residentlal   correspondence    1005 

— Ke<-iprocity  of  labor  in  industrial  problem  1045 

Char-man     J 1013 
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— !■  ■    .-K-'-tdent  report* 945 
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Chart    for    ibrUrrmininK    pipe    areaa HflO 

Ch<t—    r    A.     Dual  abatement 983,1084 

■ •415 
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Pasio 

Chemists'  Club 9-9 

Chemists,  jewellers  and  platinum IbO 

Chestatee   P.   &   C.   Corp.,   Ga 43 

Chicapo-Hoslon.   Ida 93;^ 

Cliief  Consolidated,    Utah 88,   164. 

646.   768.   893 

— Dividends    459,  1005 

— Pro«iuction    44 

Chihuahua.   Mex..    Radium 5/ 

ChiUis   Mountain  Mang-anisc.   Calif 128 

Chile  Coi)pi'r  Co. — Produ.nou 140 

Chile — Currenc.v   and  exelian^^e 188 

Chile  Exploration,  Chile iJ32 

Chilt — l>okl   costs    900 

— .Miniiu     *9.3S 

— Nitialo « 133,    457 

Kecciil   developments i>36 

Sale  of  lands 14-5 

Chilean  method  caliche  testing; 660 

Chilean   nitrate   tethiiolOfr.v .      Editorial 679 

Chilto    Lead.    Kan 281 

Chimneys — Cleaning'  with    "stack-irun" 712 

— Safety  ladder    496 

— Tall,  in  metallurgical  plants.  .•168.  *173. 

»174,   190 

— Washoe    Reduct.,    Mont •870 

China — Gold  notes 8.37 

— Iron.      New   company 1105 

— Mineral  enterprise    ^321 

— Silver  shortage 435 

— Tin    616 

— Tungsten 459 

— Wolfram.    Swartow    district 445 

Chino  Copper  Co.,  N.  M 728 

921,  1100,  1133 

— Quarterly   report    4 

— Production 149.    363,    548.    646,    717, 

— Dividends 33,   636 

— Kesouret>s   and   achievements 780 

Chitina-Kuskulana    Copper,    Alaska 736 

Chloride  Queen.  Ariz ■.  .  .42,   510,   553 

Chlorules   in    nitrate   determination 662 

Chlorination — Colo,    practice 388 

— Radium  extraction  from  pitchbende  ores.    216 

Chlorine    distribution 185 

Chosen — Economic    future 960 

Christcnsen.  C.  C. — death 1139 

Christmas  Consol..   Kev 708 

Chrome — Alaska    738 

.     Mining    conditions    611 

Chrome  and  manganese  ore  producers 1030 

Chrome  and  manganese  ores.     Editorial.  .  .  .    761 

— B.   C 86,   468 

— Cadmium  as  substitute 228 

— Calif. 766 

— Canada    931 

Govt,  operation  of  mines 807 

— Cuban     deposits     617 

— Maryland    272 

— Montana  contact  deposits 1083 

— Oregon    370 

— Smelting-    405 

— U.    S 362 

Importation     892,    967 

Situation      1003,     1039 

Chromile — CaUf     765 

— Oregon    682 

— U.     S 53.     542.   675 

Import   limit  exceeded    797 

Over    supply     1041 

Chronology  of  mining:.  .  .77.  265.   503,  676,  840 

Chu<iuicamata — Mining'    methods 1090 

Chute    door.    Standard 819 

Chutes.      See   also    "Stoping." 

— Chart     of     dra wing-off 902 

— Keeping   water   out   of ^eo 

— Transfer.     Driving    and    timbering *991 

Cinderella     Consol..     So.     Africa 954 

Cinnabar.     Nev 196 

Circuit    breaking,    Temperature    trip 1033 

Cisco.     Quebec 808 

City    and    Suburban.    So.    Africa 954 

City    Deep.    So.    Africa 954 

— 7000    ft.    shaft 534 

Civilians   may    enter   officer   schools 586 

Clabon.    A.    B.,    death 805 

Claims.     Mining.     CaUf 668 

— Ontario      370 

Clamer.     G.     H 40 

Clark.    C.    M 368 

Clark.     C.     W 610 

Clark.     H.     A 141 

Clark.     I.    C.       Alunlte    deposits.     Sulphur, 

Nev 159 

Clark.  L.  F.     Free  acid  determination 1066 

Clark.     Minn 43 

Clark.     P.     W 322 

Clarke.     E.    A.    S 1130 

Clarke.     H.     W 1139 

ClaHs«-n.    C.    H.      Preventing    hydrogen    sul- 
phide    leaks     .357 

Clausen.    J.      Vital    neoi'.    for    gold 348 

Clay     in    stemming 985 

Clay-working     Industries      t549 

Claypool.    C.    H 465 

Cliraner.      Viiiiner     belt •713.     10.30 

Cleaning     car     bottoms 1128 

Cleaning    chimney.     "SlB<'k  gun"    for 712 

Clear    Creek    County.    Colo 506 

Clear    Creek-Gilpin    Ore,    Colo 1142 

Clement.     H.     E 551 

CliimentH,    T.    W 932 

Cleimell.    J.    E.      Nitrates    in    caliche 660 

Editorial      680 

— Zinc    tn    zinc    dust 672 

Cli-opatni    Chrome.    Calif 154 

Cleveland  Cliffs    Iron    Co. — First-aid    conteet  458 

— Hydro-electric     plant      •285 

Cleveland.     Wash 240 

rievenifir  Prophet      Ont 808 

Climax.    Colo.       Molybdenite    operatora.  .  .  .    3)11 

Climax    Molybdenum.    Colo 195,    1011 

— HpnnUh     Influenza     iin-vnition 760 
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Cling     Surface     Co 

Cloncurry    copper    district,    Queensland. 

Coahuila    Lead    &    Zinc 

Coal — Alaska      

Mining     conditions 

Coal   ami   Metals  Trustees.   Ore 

Coal — Australia    steam    shovel    work.  .  . 

— Canada — Miners  exempted    

— Diamond    drilling     

Coal   dust — Effect    of    inhalation 

Coal-diist-lired   reverberatory  furnaces,  Chile 

Coal — E(  ononiy   in    mine   boilers 757 

— France.     D(>structioii    of    mines 1077 

— Great   Britain.      Miners  returned 587 

Rationed     70,    314 

— Pulverized.      Use    of 305,    450,     *680 

— Blast     furnaces     1132 

Bunker    Hill    &    SulUvan     91 

Plants     using     309 

— Situation     500 

— U.   S. 

Annual     requirements      632 

Anthracite    prices    raised •83 

Appeal     to     miners      361 

Bituminous    requisitions    cancelled.  ..  .1043 

Large    wage    increase 8.37 

Larger    stocks    authorized .    796 

Miners'    bonus     418 

Miners'    exemption     71 

Minors'    slacker    committees     421 

Production    drive     6'74 

Ration     147 

Situation     500 

Storage    limits     418 

Supply    adequate     836 

War  industries  increase  demands 313 

Wilson's     appeal 314 

— Utah      333 

— World    production,     1913 413 

Coast    Artillery    officers    needed 701 

Cobalt-Aladdin.     Ont 336 

Cobalt,      Ontario      1021 

Cobalt-Provincial,    Ont 646 

Cobb,     A.     P 330 

Cobbc-Middleton     amalgamating     pans 54 

Cobeldick,    W.    M.,    death 376 

Cobrida    Verde.    Ariz 597 

Cobriza   Mines   Devel.   Corp.,   Ariz 554 

— Valuation      664 

Cochineal    in    leach    liquor    testing ...1067 

Cochrane,     F 595 

Cochrane,    Ont 373 

Cockerell.    M 891 

Cockfield,   W.   E.      Placer  mining:  Yukon...  1105 

Codicera.     Portugal      50 

Coeur  d'Alene  Antimony,  Ida.  .43,  88,  738,  1100 

Coeur     d'Alene     district 644 

— Feeding    flotation    oil    •1033 

— Review,     1917 57 

— Tailings     treatment     736 

— Transfer    chutes     991 

Coffee-Byrnes    claims,    Mont 808 

Cohen,    S.    W 435 

Coke.    Colo..    Utah.    N.    M 385 

Coko-oven    gas   in    zinc   smelting 537 

Coke — Wastage    of    byproducts •354 

Cold     Spring.     Calif 154 

Cole,    A.    A 33 

Cole.    D 143,    595 

Cole.    W.    L 152 

Collars.     Shaft     •lOei 

College   of  Mines.   Wash.,   Fellowships 213 

Collins,    A.    E 891 

Collins,   C.  F.   Spanish  influenza    1131 

Collins,    G.  E.     Gold  mining  conditions.  .  .  .    581 

— Photo      ^415 

Collins.   H.  R.     Use  of  pulverized  coal.  .  .  .    305 

— Editorial     319 

Collins.  W.  F.     Mineral  enterprise  in  China. t321 

Collins,    W.    H.      Onaping   map-area -1-192 

Colloid     chemistry — adsorption 350 

Colombia     Platinum     188 

Colorado — Alunito      765 

— Amal. -concentration     plants 307 

— A.  I.  M.  E.  meeting-.     See  A.  I.  M.  E. 

— Carnotite    deposits     397 

— Carnotite     plants      389 

Colorado    Central,   C61o 239,    281.    1055 

— Coke     385 

— Concentration     plants      387 

Colorado    Consol.,    Utah    44 

Colorado — Copper     382 

— Cyanide    plans    238 

— Dividends    of    mines 404 

— Electric-smelting    plants     405 

— Ferroalloy    manufacture    40.5 

— Flot.-ition     i)lants     388 

— Fluorspar      .552 

Colorado    Fuel    &   Iron.    Colo .377.    385 

Colo. — Gold      381,   382 

— Industrial    map    ^386 

Colorado    Iron    Works   Co..    Colo 377 

Colorado — Labor     682 

Wage    schodule    399 

Women    millworkers    1013 

— Lead      


— Leasing     operations      

Colorado    Metal    Mining    Assoc. 

Colorado — Mine    .adits 

— Mining    nt    Telluride     

— Mining    districts     

— Mining    cngincerH     

— Mining    in    1918     

— Molybdenite      

— Ore    treatment      

— Piitroloum     I 
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— Platinum    licenses    726 

—  Pyrite.     Deposits     384 

Colorado    School    of    Mines    644 

Colorado — Silver    382 

— Spanish     influenza      1001 

ColorndoSiiiierior    Mlnlnir    Co 59 

Colorado — Tungsten     382,    552,  644 

Plants     589 
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Colorado    Tunnel,    Colo 1058 

Colorado — Uranium     382,    1140 

— AV'ar   minerals    382 

— Whitepine    section     'il-'Jl 

— Zinc    382 

Smelting     389 

Colorimetric   assay  for   tungsten 796 

Colquohoun.     J 425.     80.5 

Colter,   Ont 428 

Columbia  Consolidated.   Calif 427 

Columbus-Rexall,     Utah 326.   768 

Combined   lubricating    tank    and   feeder.  .. 'loes 

Comet,     Ariz 510 

Comet,    Mont 43 

Coming^    Wonder,    Colo 195 

Commonwealth,    Ariz 848 

Commonwealth,    Colo 14,5 

Commonwealth,   Okla 44,   88.  768 

Compagnie  du   Boleo.      See    "Boleo." 
Compagnie   de   Mineracao   y   Metallurgia   do 

Brazil    485 

Companhia    Siderugica    Brazileira    485 

Companhia  Siderugica  Mineira,  Brazil. 485,  1100 
Compania  Minera  de  Oruro,  BoUvia  ....  '532 
Compania    Minera    Las    Vacas.       See    "Las 

Vacas." 
Comparative    efficiency    of    ball    mills    ....    319 
Comparative  friability  of  ores.  Editorial    .  .    638 

Compass    in    aviation    828 

Competition    in    industry    694 

Compressed  air  on    the   Rand    863 

Compressed    Air     Society     79 

Compressed-air    terms    aeflned     79 

Comstock  Northend  Mines 509,   644,   806 

Conc-entrates — Tin     determination '25 

Concentration.      See    also    "Flotation,    "Cy- 
anidation."   etc. 

— AboUshing   for    all-cyanldation    610 

— Galena    899 

— Camotite    205 

— Colo,   practice    387 

— Dry.    plant.    Ark •909 

— Manganese    726 

— Mechanical    screening    of    wet   pulp 52(5 

— Tin,    Cornwall    •214,    "•215 

— Triple,    for   tin- wolfram-lead    ^530 

— Wet,    and   belt-concentrators    11 

Concentrator,  Dry,  Ideal '950 

Concrete   chimneys    •168,    ^172,    175 

Concrete  engineer's  handbook    t550 

Concrete.    Ferro,     construction.     Rock     Salt 

Corp..    N.    y ^431 

— Foot   blocks   for   station   posts    •538 

— Pneumatic  mixing •lOe^ 

— Pressure    pipe   joint    .  '. ^1114 

— Road    construction     1118 

— Shaft    relining    with    8,    1107 

— Strength    and   water   content    ^998 

— Temperature   and     1068 

— Use   in   Mesabi   district.      Photos    ....•16.    17 

— Water-seal  ring  for  shaft *1129 

Concreting  shaft    1107 

Condenser.    Faber   du   Faur    "773 

Conduit.    D.    D 425 

Confidence.   Calif 43,    645,    932 

Congo.    Belgian.      See   "Belgian." 

Congress,    Colo 767 

Coniagas  Mines,  Ltd.,   Ont...  84,   768,   892, 

932,    1100 

— Dividends    459,    1005 

— Production      428,     976 

Connecticut    Zinc    Co 466 

Connecting  Link,  Wis 44,  768,  1014 

Connections.    Electrical   ground    7.90 

Connelly.    Ariz , * .  .  .  1099 

Conner.   C.    H 635 

Conroy,    M.    J 76 

Conservation    list    shortened    1003 

Conservation    of    drill    steel     ^354 

Conservation  of  power  resources.  Editorial  319 
Consolidated    Ariz.     Smelting. 

— Dividends     ^ 33.     636 

— Improvements    137 

— Operations    609 

— Production     149.     363,     548,     717,     921, 

931,    1133 

— Valuation     665 

— Various   notes 43,    511,   554,    727,   848 

Consolidated  Copper  Mines.   Nev 554,  1056 

— Production     808 

Coneolidated    Interstate-Callahan    281,    848,   9:^2 

— Dividends      33.     799 

— Production     57 

— Report    717 

— Report.    Third    quarter     1070 

— vs.     Witkouski     1114 

Consolidated   Langlaagte.    So.   Africa    954 

Consolidated    Load    &    Zinc.    Wis 44.    1014 

Consolidated    Main    Reef,    Co.    Africa 954 

Consolidated    Mayflower.    Nev 240 

Consolidated   Mines.    Colo 239 

Consolidated  Mining  &  Smg.,  Canada. 

— Di\-idends     229,   799 

— Fire    684 

— Investigation    of    charges     683 

— Production    ,.  .  1054 

— Rate    increase     467 

— Scholarship     553 

— Trail    smeltery    206.    702,    792,    1098 

— Various  notes  41.   86.   88,  144,   194,   238, 

554,    598,   727.    894.   1100,   1142 

— Wage    bonus    153 

Consolidated    Spanish    Belt.    Nev 848 

Consolidated    Trade    Unionists   Fed 715 

Consolidated  Virginia    282,   646.    806 

Consols    Mine.    Australia     450 

Construction    and    uses    of    chimneys.      Edi- 
torial         190 

Construction   costs.    Canada    339 

Construction  of  electrolytic  copper  refinery   •.'J.37 

Contact.  Mont.,  Chrome  deposits 1083 

Containers.    Tin — Substitute     1087 

Continental.    Mich 598 

Continuous   vs.   Intermittent   tapping    99 

Contract    adjustment     989 
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Contract    cancellations    921 

Control    of    inlluenza     1131 

Controlling    drawing-off   in    caving   8tope3..*901 

Convenient  mine  grizzly 881 

Converters.    Granby    Coii.sol '989 

— United    Verde    Exten.    plant     "689 

Convorting    scrap   into    a    .sinking   hoist....    453 

Conveying   system.    Coal.    Bunker   Hill ^92 

Conveyor,    Old    Dominion     ^912 

Conveyor    pulley    guards     •535 

Cook,  E.   B.,  death 764 

Cooke.    M.    L.       Standards     819 

Coolbaugh.    W.   F.     Potash   recovery 94 

Cooley,    M.   E 236 

Coolidffc.    E.    B.      Crisis    in    gold    mining.  .  .    452 

Cooling    table    for   roast    ^944 

Cooperation  among  small   mines   *811,   863, 

879,    1001 

— Australia    1024 

— Central-station    power     1119 

— Mine   promotion    and    management    ^811,    862 

Copper-Alaska    427 

Mining    conditions    611 

Copper   and   cotton.     Editorials    546,    594 

Copper — Arizona     153,     237 

Field      'igg 

— Australia    221 

Contracts     1046 

Imports    and    exports    718 

— Belgian  Congo    308 

Copper    Buttes,    Ariz 427,   848 

— Valuation    66.5 

Copper  Canyon,   Nev 554 

Copper — Cathodes.       "See    "Cathodes." 

Copper   Chief,    Ariz 87.    766 

— Valuation     665 

Copper — Colorado     382 

Copper  County,    Mich.,    Situation    766 

Copper — Electrolytic     refinery      ^337 

Copper    Export    Assoc 1092 

Copper — Extraction     from     pyritic    ashes.  .    987 

Copper    King,    Ida 554,    645 

Copper    King,    Ore 728 

Copper — Leaching,    Acid 1066 

Copper    Leaf.    Utah     44,    893,    1056 

Copper   Lode,    Ore 1014 

Copper — Mexico,     field     ^199 

— Michigan    930 

Smeltery    stocks    892 

— Mining    low    grade   bodies    ^478 

Editorial    505 

Copper   Mountain,    Ariz 239 

Copper — New    Mexico,    field    "199 

— Ontario     ....     1021 

Mining    luiprofitable     720 

Copper    plates.    Gold    absorption    of 1068 

— Making    521 

Copper — Portugal    '47 

Copper  price  agreement    933 

Copper    producers    and   price-fixing    312 

Copper  production,   by  months.  .  .149,   363. 

548,    717,   921,   1133 
Copper   Queen  Consol.  Mining. 

— Fettling   reverberatory    furnaces    109 

— Smelting   practice    '. 139 

— Standard    drill   round    857 

— Standard    raise    815 

— Valuation      665 

— Various    notes    18,    195.    237,    239,    766, 

807,    931 

— Wage   bonus    85 

— Workmen's    homes    596 

Copper — Queensland.    Cloncurry    district .  .  .    449 

Copper   Range.    Mich 325,    598,   848 

— Dividends     33,   636 

Copper — Recovery   of   selenium    and   telluri- 
um        443 

— Refining,   Costs,    U.    S.    and   Canada 206 

— Refining.    Electrolytic.      High    ampere   ef- 

ciency     ^95 

— Serbian   mines    1118 

— Smelting:    Blast-furnace    plant    ^122 

— Southwest   field    'igi* 

Copper    State    Mining    vs.    Kelvin    Lumber 

and     Supply     286 

Copper — Ti-ieste    orders    923 

— U.    S.      Editorial    546 

Import    restrictions    185,    674,    1135 

1905-1917    191 

Post-war   outlook    766 

Porphyry   coppers    .  .  .  .780,    865.    905,    962 

Price    36,    85,    312,    362,    933.    1134 

Editorials 190.  318 

Production   by  months   149,   363.    548. 

717,   921.   1133 
Imports    and   exports    72.    149.    316. 
363,  542,  548,  7l"7,   760,   839.   921. 

1046.  1133 

— Virginia,     deposits     248 

So.    western    district    deposits    670 

Copper    World.    Wash 894 

Copperfiold.     Ariz 848 

Coppers.    Porph.'kTy     780,    865,    905,    962 

Corbin,    D.    C.    death    24 

Corbould.   W.   H.      Cloncurry  copper  district  449 

Cordova    Mines.    Ont 372,    728 

Corindite,    a   new    refractory    255 

Cork  inserts 835 

Corkill,    E.    T 891 

Corliss,    H.    P.,    death    1052 

Cornell.    I.   H 84 

Cornish    miner    (Poem)     889 

Cornishmen    in    war    194 

Cornwall.    Diamond   drilling   in    869 

Cornwall — Mining    development     213 

Corona    Quicksilver,    Calif 281 

Coronado,    Ariz 371 

Corro.sion    of    iron    pipinsr    9,50 

Corrugated    iron     substitute     75,3 

Corrugated    zinc    roofing    627 

Corse.    W.    M 508,    974 

Corter.     Okla 372 

Corwin,     F.    R.       Improvements    at    Cons., 

Ariz,    plant     137 

Cost  of  explosives  and  production   of  gold.  1039 
Costs — Concessions.      Portugal     52 


Costs    (Ctd.)  ^^^" 

— Construction,   Canada    339 

— Dovelopment     1107 

— Drilling     '.'.'.'.'.'.'.'    3 14 

— Gold    mining,    Chile    .....'.    000 

— Gold    recovery.    Oriental    Consol 004 

— Haulage.      Editorial    547 

— Hoisting.     Bunker  Hill  &  Sullivan   ....'.    132 

— Labor.    Tonopah    •601 

Gold    Coast     '  '  '  56     57 

— Milling.      liunker   Hill   &   Sullivan 268 

Tonopah     603 

— Minmg.      Bunker    Hill    &    SuUivan     268 

Tonopah    •eoi.    639 

L  tah   Copper    805 

—Operating    ..     nog 

Copper    refinery,    Canada    341 

Miami   Copper    no 

N.   Y.   &   Honduras    Rosario    '.'.    269 

Band    954 

Tenn.  Cop.  &  Chem.  Corp 104 

Tonopah    eo2 

Utah  "553 

United    Eastern,    Ariz 617 

— Plant.    Porphyry    copper    905 

— Prospecting     1107 

— Quicksilver.    New    Idria.    Calif 440 

— Refining,    Copper.   U.    S.    and  Canada....    206 

— Stripping,    Utah  Copper    865 

— Supplies 157,   329,    515,    687,    851.    1059 

Mexico    74 
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Crystal.    Wash 1056 
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Grand    Island.    Ariz 645,     727 

Grandma  Consolidated.  Nev.   .  .44,  88,  372,  1055 

Grannis.    Ariz 468 

Graphalloy    61 

Graphite — Alabama    797 

— Artificial    706 

— Ceylon     1116 

— Crystalline,   lor  crucibles 485 

— Madagascar    1116 

Exports     535 

— U.     S 27.   614 

Import  restrictions 186.  758 

Snppl.v   insufficient    360 

— World    production 614 

Graphites    Maskar   Co 535 

Grass   Valley  Chrome.   Calif 427 

Grasselli  Chemical   Co 179 

— vs.    Bear    Cat    Mining     110 

Grate  bar.    Trail •649 

Grate.    Riddell-Dawson 832 

Gratet.vpe   ball-mill •Sll 

Graton.    L.    C 519 

Gray.   J 637 

Grease  amalgamation   of  gold 904 

Great  Australia  Mine,  Australia 450 

Great    Bend.    Nev 728.    848 

Great    Boulder  Prop.  Co 825 

Great    Britain.      See   "United  Kingdom." 

Great  Eagle.   N.  M 154,  240,   10.56 

Great  Ray.  Ariz 325 

Great  Western  Consol.,  Nev.,  .88,  428,   808, 

1055,    1141 
Great  Western  Copper,  Ariz.     Valuation.  .  .    665 

Great    Western,    Kan 88 

Great    Western.    Utah    768 

Grecian   cement.    Natural 753 

Greece — Mining   in    1128 

Green    Hill-Cleveland     57 

Green    King.    N.    M 554 

Green    Meehan.    Ont 44.    428 

Green  Monster.  Ariz 43.  281,  371,  554.   848 

Green   Monster.    Nev 1055 

Green   Mountain.   Ariz 645 

Green.    R.   B 974 

Green.    R.   F 848 

Green.  R.  M..  death.  ,  ,  , 929,  974 

Green  River,   Utah,   manganese 908 

Green.    S 848 

Greene    Cananea    Copper   Co 1142 

— Annual   report    73 

— Dividends    459.    1005 

— Production 149.  1.54.  326,  363.  548, 

554.   717,   728,   894,   921,   10,56,   1133 

Greenland,    C.   W 725 

Greenway,   J.  C 465.    579.    1098 

Grenades     830 

Griffin.    F.   W 75 

Griffiths.     E 568 

Grinding  of  ore  in  ball-mills 14.   •311. 

•451,   582.   67'^ 

— Editorial     319 

Grinding     Pan      '54,      82 

Griscom-Russell   Co '408 

Grizzlies    from    old   rails "4 

Grizzl.v   feeders.    Ross '712 

Grizzl.v,     Mine '881 

Grossman.    A 597 

Ground    connections.    Electrical 790 

Grow.  A.  L..  death 643 

Growth    of   mining   and   metal   industries   of 

France     364 

Grubb    Mining.    Ariz 893 

Guard   rails.   Efficient    •49i> 

Guess.    H.    A J^f 

Guggenheim,    M Mini 

Guggenheim,  S 1092 

Gugllalmelli.     L.      Tungstlc     acid     In     wol- 
framite        585 

Guides.    Shaft.    Village    Deep 951 

Gulf  Coast   domes  in   relation   to   sulphur.  .         7 

Gulf   Sulphur  Co 1088 

Gunnison  Counlv   diHlrlct,   Colo '331 

Giinslght  Gold  &  Tungsten,   Ariz 230, 

281,   468.    554 
Guy.   R 1B2 
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Haas.    H.      Diesel    engine JKOO 

Habitation.s.    Adobe     615 

Haekberry,  Ariz...  195,  325,  408.   683.  766. 

893.  1099 

Hackett  &  Woosey.  Manitoba 7t'3 

Haftomaffer,    R.   F 1097 

Ha?c<ioin.    C.   P lOl-'J 

Hagi;eii,    E.    A.      Roberts    amals-amator.  .  .  .    957 

Hague.    W..   death 376 

Haile  Gold  Mining  Co..  S.  C '517 

Haldane.  J.  S.     Effects  of  mine-dust  inhala- 
tion     -175 

Hale   &    Norcross.    Nev 64() 

Hale.  F.  A..  Jr..  death    1011 

Halos.    W 237 

Haley.  D.  F.     Molybdenite.  Climax.  Colo...    394 
Halifax.  Nev. — Production  44.  88.  282.  326, 

372,    554.    893.    1055 

Hall.   C 278 

Hall.  CM 939 

Hall.   R.  G 508.   725 

Hall,   W.  T..   death    376 

Hamilton,   E.   H 145 

Hamilton,  E.  J.,  death 891 

Hamilton.   G 796 

Hamilton.  O.  C 195 

Hamilton,   R 435 

Hamlet.    Colo 437 

Hamme   claims.   Ariz 55,'' 

Hampton,  W.  H 236,  805 

Hpmstadt.    A 807 

Hancock  Consol,  Mich 154.  437.   684.   1014 

Hancock,  R.  T.     Tin  smelting-  in  No.  Nigeria  840 

Handling  and  storing  explosives 488 

Handy.  R.  S 718 

Haney.    M..    Copper   deposits.    Blue   Ridg».  .    248 

— Manganese  development,  Va '697 

— Va.   and  the   Manganese   shortage 583 

- — Southwest  Va.,  Copper  region 670 

Hanna   "A."   Minn 511 

Hanna.     H.    S.    Safety    provisions    in    plant 

design     474 

Hanna,  M.  A..  Co 194,   807 

Hanna,   W.   M.,   Jr 236 

Hansen,   C.  C.  Mining  in   Siamese  Malaya.  .      79 

Harbor  mine,   Mich 41 

Harbottle,  C.     Valve  reseating  device *711 

Harder.    E.   C 755 

Harding,  J.  E.     New  timber  sets  for  inclined 

shafts     •448 

— Reenforced  drift  set *710 

Hardshell,   Ariz i    195,   325 

Hardy,    Ariz 280 

Harper,   E.,   death    1011 

Harrison.    Ark 381 

Harmer,  A.  C 705 

Harrison  Reduction  Works,   Colo 385 

Harrub,   C.    N.      Mosquito   extermination ...  1064 

Harqua   Hala,    Ariz 766 

Harrington,    D 891 

Haricmbach.    P 485 

Hartford,   Mo 893 

Hartshorne.  J.,  death 465 

Harvey,   J.   A 725 

Harvey     Lease,     Wis 780,     1014 

Harwood.  T.  J 193 

Hassan.  A.  A 368 

Hatch.    P.    H 677 

Hattie.    Ont 44,    598,    768 

Haulage,    Bunker    Hill •743 

— Costs.     Editorial     647 

- — -Ford  ndiie  locomotive *333,   756 

— Ore  car,   Hecla  mining ^533 

— United    Verde    Exten 691 

Hawk-Eye,   Ariz 339 

Hawkeyp.    Ark ,554 

Hawkins.    E.  '  B.,    death 193 

Hawkins.    F.    H 1139 

Hawkins.   T.  D..   death 929 

Hayden.   C    508 

Hayden.    Ont    932 

Hay  ward,  C.  B 544 

Haywood.  W.  D 553 

Hazards     and     safeguards     in     ore-dressing 

plants •897 

Hazp]  Creek.  Calif 87 

Hcadframe    heild   by    cantilever •366 

Headframe,    Ray    Hercules ♦1130 

— Temporary      •347 

Heading   off    Spanish   influenza 760 

Health.     See    •'Safet.v."    "Welfare."   etc. 
Hearth,    Scotch.      See    "Scotch." 

Heath.   R.  F.  Improved  tungsten  test 27 

Hecla    Mining.    Ida 154,    1100 

— Iil:i     Dividends 636,    683 

— Mining  Co..   Hoist   from  scrap 453 

— Mining.    Ore   car •523 

— Production    57 

— Stoping    methods    •!,    *343 

— Ida.    Transfer    chutes .'  .  •991 

Hedley  Gold  Mining,   B.  C 33,      88 

Hedley.  B.  C,  Dividends 33,   636 

Htggie.    J 139 

Heikes,     V.     C.      Central     Utah     manganese 

deposits    76 

Hoikes,  V.  C.    Minerals  Products  Co '.  .    163 

Heizer.    O     F 1097 

Helen    Dome.    Ariz 848 

Helena.    Mont ..'.'.    512 

Hello!     This  is  Liberty  speaking-.'    Poster.  .    517 

— Editorial     ,546 

Helmer.   Minn .511 

Helping  Russia.    Editorial 1048 

Helvetia   Copper,    Ariz.     Valuation 665 

Henderson.     Senator     C.     B. — War-Minerals 

Bill   338.    372,    457,    536.    5  17,    588.    634, 

680.    930.    1003,    1041 

Editorials 463,  680,  1007 

Passes  Senate    545 


Page 
Henderson,  Sen.  C.  B,   (Ctd.) 

J'rodiicers    convene     1134 

Program   developing    967 

Redrafted    457 

Relief     lacking     1088 

Reported  to  Senate 500 

Reserves    justifieil     885 

Signed     675 

War    Minerals    Corporation 230 

Hcndryx,     W.    A.,     death 643 

Hiindcrson.    C.    W 386.   381 

Henrotin,    C 465 

Henr.vctta,    Mo 1142 

Hepburn,    A,   B.    After   the   war 674 

H(.rb.  Lake   district 703 

Hercules   Mining,    Ida 1053 

— Production      57 

II(  reulcs     Powder    Co 631 

Hercules,    Wis 154,   513 

Hermosa,    Ariz 1099 

Hcrmosillo  Copper,   Mcx 88 

Herold.    S.   C.   Argentine-Bolivian   petroleum   573 

Hersam,    E.    A.,    photo •Ill 

Hess,    Calif 468 

Hewitt,    C.    L 906 

— Diffen^ntial    lead-zinc    flotation 538 

Hewitt   pulp  distributor ^906 

Hicks  vs.   Amer.   Smelting  &  Refining 903 

Hidden  Channels,   Calif 931 

Hidden  Treasure,   Okla 372 

Hidden   Treasure,    Utah 428 

Higgins,   E 76,   836 

— Safety   precautions   and  results 751 

— Siliceous   dust    and   disease t649 

Higgins,    H.    E 1052 

Higgins    Tunnel,    Ariz.     Valuation 665 

High  Top,  Va 248 

Highland    Mary,    Colo 195 

Highland  Surprise,  Colo 84,   88 

Hill    Gold,    Ont 154,    428 

Hill,    R.    T 1139 

Hill-Top  Metal,   N,  M 240 

Hillebrand.   W.  F 635 

Hills,    V.    G.,    photo ^415 

Hingley,    Sir  G.,   death 929 

Hilltop   Exten.,    Ariz 893 

Hilo,    Calif 511 

Hippard,   C.  W 551 

Hirsch,    A 631 

Hirsch    furnace    566 

Hobson   Silver-Lead,   B.  C 154 

Hodgson,   J.   P 974,    1053,    1139 

Hoffman,  F.  L.    Mortality  in  dusty  trades.  .t550 

Hofman.  H.  O.    Lead  metallurgy -J724 

— Photo      •Ill 

Hogberg.    H.,    death 1052 

Hoist,    Sinking,    from  scrap 453 

Hoisting — Cost,  Bunker  Hill  &  Sullivan.  .  .  .    132 

— Efficiency    and   safety 878 

— Lilly  controller    •956 

— New    Illinois    record 903 

— Overwind     accident 1034 

Holbeck  return  system.  Bunker  Hill  &  Sul- 
livan         '91 

Holbrook,     E.    A 228 

Holbrook-Maguire,    Ariz 87 

Holbrook   Oil,    Ariz 325 

Holcombe,  W.  H..  on  J.  D,  Irving 721 

Holden,    M.    &    M.,    Nev 1142 

Holland.   C  H.    Extraction  of  mercury  with 

sulphide      1077 

Holland — German  potash 791 

— Salt     1038 

Hollinger,  Ont.     Dividends.  .  ,  .33,  459.  799,  932 
Hollister,     C.      Method     of     mining     pillars. 

Fortuna    •478 

— Editorial     478 

Holt,    A.   F 281 

Home-made    tube    scraper ^358 

Homestake,   B.  0 932 

Homestake,    S.    D 9.32,    1056.    1100 

— Dividends    ....  33,   239.   459,   636,    799.    1005 

Hongkong   tin    active 616 

Honnold.  W.  L 974 

Honolulu    Consolidated    Oil 85 

Hooker.  C.   H 893 

Hool,   G.  A.     Concrete  engineer's  handbook. 1550 

Hoover,  H,  C 36,  465,   733,  805,   1043, 

1052,   1011 

Hopkins.     Ida 1100 

Hordh,  N.     Tungstic  acid  in  wolframite.  .  .    585 
Hornor,  C.  G.     Story  of  small  oil  company.    663 

Horse  Mountain,  Calif 43 

Horsfal,    Calif 1013 

Hosey,    Ariz 737 

Hoskin,     A.    J 1053 

Hotchkiss,  W.  0 836.   1000 

Houghton  Copper,  Mich 43.  88,  1.54, 

240,  372,   598 
Houghton  County,  Mich.  Mine  Insp.  rept..  .    807 

Houle,    A 152 

Housing    of    miners 658 

— Adobe   buildings    615 

— Ariz.  United.   Ariz 705 

— Copper   Queen    596 

— Phelps-Dodge   Corp 370 

Houston,   J.  C 551,   891 

How  will  new  draft  affect  industry? 4o;> 

How  workmen  fare  under  Bolshevism 1080 

Howard,  W.  H 143 

Howe,   A.   H 1011 

Howe   Sound.    B.   C.      Dividends 339,    799 

Howells.  Utah    513 

Howie  Cochenor,   Ont 738 

Huang,    H.   H 551 

Hubbard,  W.  H.,  Jr „84 

Hubbell,  A.  H.     War  Minerals  of  Colo 383 

Hudson,    Ariz 1013 

Hudson    Bay,    Ont 598 

— Production      976 

Hudson's    Hope.    Alberta 44 

Huelva,    Spain,    Pyrites yZ 

Hughes,    A 1053 

Hughes,    A.    D 551 

Hughes  Company,   Ariz 893 

Hughes,    J.    Tin    situation    113.J 

Hughes  vs.  Vail llli» 


Hughes,    W.    M 

Hull  Copper,    Ariz 

Hull,  J.  P.   D 

— Georgia    pyrite   deposits 

Hull,    M.    R 

Hulst,    G.   P 

Human    engineering 963,    1002, 

Humbert,    K.    E •  • 

Humanity  and   temperature  in  mines 

Hunner.    H,    H.      Rejuvenating   pump 

— Side   board   in   loading  cars 

Hunsicker,     M.,     death 

Hunt,    E.   W.,    death 

Huronia,  Ont 684 

Hut<-hinson,    F •  • 

Hutchinson.   J.    W 

Huttig  Lead  &  Zinc,  Okla 

Hyatt,   R.  E.     Manganese  prices 

Hyder,   F.  B 

Hydraulic   and   placer   mining ;,•.■•■ 

Hydro-electric     development.     Dead     River. 

Mich ■  •  • ■  •  • 

Hydro-magnesite  depo.sits,   B.  C. 

Hydrogen  sulphide  leaks,  Preventing 

Hydrometallurgiical       plants — Safety       and 

health     •  ,■.  ••.••: •; 

Hydrometallurgy,        Zinc — Elimination        or 

gelatinous   silica    

Hygiene,   Mining  camp ■ 

Hypochlorite    as    disinfectant 
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&89 

500 

192 

t213 

366 

145 

1045 

1139 

939 

1087 

•228 

764 

648 

894 

109T 

152 

372 

66 

10,52 

t321 

'285 
'871 
357 

480 

1116 
423 
786 


Idaho — Antimony    ..  . -j    SJS 

Idaho-Carbonate  Hill,  Ida ^~^-  ^5° 

Idaho-Continental.    Ida.      <171.    »»| 

Idaho   Gold   &    Ruby,    Ida.    »■»» 

Idaho  Lead  &  Copper.  Ida li"" 

Idaho — Quicksilver    .J** 

Ideal    dry    concentrator.  .  . . »»" 

Ideal  layout  for  silver-lead  smeltery IID 

Ideas,  Exchange  of aM 

If.       (Poem) yPg 

Ihlseng.   A.  O. ,"* 

Illinois    Univ.,    Coal    economy P«w 

Illuminating  an  assay  balance ^»w 

Imperial  Copper.   Ariz "g? 

Imperial    Lead,    Utah »»* 

Imperial  Mineral  Resources  Bur 077 

Imperial    Mines,    Utah Bg* 

Imperial  Mining,  Colo •  •  •  •  ■  •  •  -.'I' 

Imperial  Oil  Co.,   Ont       , 87,   932.   1141 

Imperial    Reduction,    Calif 5«o 

Imperial  War  Conference »' 

Import  duty  on  wolfram f-°^ 

Import  restrictions  lifted ilVnl 

Importance  of  particle-size  reduction.  .  .  .  ."IIOJ 
Important  physical  properties  of  acid  refrac-^ 

tory    materials     •  •. •    °y* 

Imperial  D.  &  L.  sintering  machine '71^ 

Improved    safety    crosshead 000 

Improved  tungsten    test ^' 

Inch,    J ^°2 

Inch,     R.,    death ■'•g^ 

Increased    postage    rates »* 

Independent  Oil  Men's  Assoc 714 

Tndev     Colo  ' 281,   97« 

index     Mining.. 37,    234,    463.    640.    803,    1050 

Indian  Boy.   Utah ^06 

Indian  Creek.  Nev i"go 

Indian    Institute    of    Research 74g 

Indian  Peninsula,   Ore .  .  •  •  .  •  •    ^■»«> 

Indian      Reservation      mming     bill.      Senate 

passes  text .-  .  .- a  ■ ;  ;  • 

Industrial     Accident     Commission.        Safety 

rules,   gold  dredges 706 

Industrial  reconstruction.     See  "Beconstruc- 

tion"  ,  iiAi 

Industrial    relationship   ,Plan.  ............  H" 

Industrial  workers  -y^^^fJ^'l^oiTiolV:'!!*! 

— Editorial     3fg 

Industry,  French,  and  war od7 

Industries,     Non-essential -i '" 

Influenza.   Sec   "Spanish" 

Ingalls,    W.    R ■ •  ■  •  •    230 

— Cooi)eration   of   zinc  mining  and  smelting  ^ 

interests -17 

— Gold    question    • fYl 

— Report   of   Assoc,   of   27th   Engineers....    148 

— Spelter  statistics.  1917    176 

— Sulphur  testimony,   Senate  Coram 4-,2 

Ingersoll.    S.    D 240 

Iiigrahani,    Calif 468 

Injunction,  Pat  and  the ozv 

Injuries    from    rolling   objects    ♦77 

Injury   to   trespassers ,?iS 

Iceland,    B.   C 1J|2 

Inman.    Ore *^ 

Inness,   M *9^ 

Inskip.  Calif •  •  •  ■  ,2fv 

Inspiration  Consolidated  Copper,  An*.  737    1011 

—Dividends 229.    799 

— Dorr    thickener    2J1 

— Plant    investment    998 

— Production  149.  334.  363.  510.  548,  717. 

766,   893.   921,   1054.   1133 

— Resources   and   achievements    780 

— Valuation 68" 

Inspiration.    Kan Oil 

Institute    of    Metals    369.    508,    561.    670.    1139 

Institution    of    Mining    Engineers    681 

Institution   of  Mining  and   Metallurgy 

— Fluid  ton    604 

— P.apers    211 

Insurance,   accident.     See  "Workmen's  com- 
pensation." 

— Soldier  and  sailor 663 

Inter-Allied   Pig  Tin    Pool 676 

Intermountain.    Ida 1914 

International      Assoc.      Industrial      Accident 

Boards     634 

International  Lead  Refining  Co 145 

International  Mining  Convention    238 

International   Nickel    88.   169.   173 

—Dividends 33,    459.    636,    1006 
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inlersialr  Cai.ahan.  S«*  -Consolidated" 

Interstate   Iron.    Minn 

Iiiten  lew.     An.     Poem .•.••••.■• 

Inventions  Section.     Problems  awaiting  im- 

I>rovemt'nt 

Jnyo    County.   Calif.,    Minerals.    1917 

Iowa    CopiHT.    Utah 

low  a  Tiger.    Colo 

Iridnim.  V .  S • 

Irvn   Aof.     Ferroalloys   in   U.   S oJ^ 

—  PifT    iron    pnxluction ■ .^^i  , 

Iron    and    Steel    Institute — Journal     i»v(] 

Iron — Ausiralia      ■  •_•  ■ 

Iron    Blossom    lo-i. 

— Pmilends 

— Produi  lion      

Iron.   Bo?     B.  C ■■:■ 

Iron.     Brazil     -too. 
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Iron.    B.   C. 

Industry 
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282 
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44 
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779 
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Development     ^9i2 

~  5o3 

975 

'.'..'.'.'.'.'..'.'. 766 

^anada.    Fostered •  _■  •     ^1 

Iron   Cap.    Ariz "2 . .    1099 

— DividMuls 33.   229.   4.59.   636.   799.    lOOo 

— Valuation     ,66o 

— China    llOiJ 

Iron.   Corrairated.   Substitute    7oJ 

Iton    Dyke.    Ore ~8~ 

Iron    Elettrolytio.  manufacture  in  France.  .    333 

Iron — Franiv.    industry     966 

— Great    Britain,    price 1116 

—Japan      100 

Iron   Kinp.   Utah    768 

Iron — Lake   Superior   shipments 1006 

Iron  Mask.  Mont     428.  893 

Iron   Mountain   Alloy  Co..  Colo 405 

Iron — Ontario     1000 

Iron-Ore    rcslrii-tion    modified    1042 

—Steel   projects   abroad    92.S 

Latin-Amer.  demand    923 

Iron   ore  of   Brazil    755 

Iron    pipe   corrosion    9.50 

Iron    Silver.  Colo 404 

Iron — South   Afnea    777 

— Tasmania 633 

— U.  S. 

Depletion   in  mines    716 

Import    restrictions     966 

Low- phosphorus     ore     importation....    892 

Pie 77,    317.    501.    718.    885,    1046 

Prlt*    86.   632 

Steel   after  the   war    882 

Allocation    stopped     1004 

Needs      185 

Price      1090 

Situation     757 

War  Board  inventory    54.S 

Imports    and   exports    22ti 

— Utah      280 

Deposits    466 

Irtysh.    Russia    616.    841 

Irvinir.  J.   D..  death 236.  376,   637.  720 

— Editorial     276 

— M.-morial   addresses.     Photo •260.   268 

Ir\-in.   D.  F..  Chilean  nitrate  industry 5,'{») 

Is   <-otton    still    immime?      Editorial 6.^S 

Is  the  clofk   about    to  strike   12   for  labor?   59.3 
Isaa'-a.     H..     Estimation     of     Cadmium     in 

BI>elter     584 

Isle  fif   Pines — Future  mining' 900 

Ule    Royale  Copper.    511.    684.    931.    1014     109!) 

— Dividends    .33.    636 

— PrfKluction    325.   597.    9.32 

Ilabira  Iron  Ore  Co 485 
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— Sulphur      

Jarvu.   R    P 

•Jaaon.    Colo 

Jaw    cnuhera     

Jnr     P      BonneM    aituaUon    

fanyon  Gold  and  Silver.  Nev,  282 
Okia 


•MDc    '■».    WalU    .  .  .  . 
yon.   N.  M..  Sulphur 


Jenntrica     H. 
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Jim    Butler    (Ctd.)  ,. 

— Di\-idends      •■■■  ■■•■    *°** 

— l^oduction   44.    88.    283.    326.    372     554, 

808,    S9.3,    9,32,    OTti.    1014.    10o5 

— Surface    plant     *2j8 

— West    Eiul   decision    o* 

Joe    &    John.    Colo ,  °%l 

Johnson.  C.  H..  death    •  •  •  •  H-^y 

Johnson.    E.    H.     By-passiny    fii«'    o''e    '""om 

feed-chute      ,°/'4 

Johnson.    F.    L.     Oil    gruard     foii 

Johnson.   J.   C.   Jr.— Photo *-^^-l 

Johnson.     H.    S <*1;^ 

Johnson.    J ^" 

Johnson,     R \'''l^r^nn 

Johnsons    Standard    first    aid    manual.  ...  T1090 

Joint.    Concrete   pressure  pipe    1114 

Jones,    A.    H '497 

Jones-Belmont    flotation   machine    '497 

Jones.    E 465 

Jones,     G |45 

Jones    process    °^° 

Jones.   R.   M ,  o51 

Jones.    Sen 1041 

Jones.    T.    R ^-i 

Jones    vs.     Wood     iii* 

Jones    W.   R.   Tunpsten  in  mangranese  ore.  .    779 

Joplin   district .370,   596,    1012.   1013,    1140 

— Allocating^    Committee    complaint     46/ 

— Flotation    plants    931 

— Comparative    data     ^0^ 

— Power    shortage     ^^4 

— Sliding   scale   zinc   prices    791 

— Zinc   shut    down    931 

Joyous   story.    A ■  •  •    845 

Judge  Mining  and  Smelting-,  Utah    ....708,   894 

-Dividends     229.   799 

Julian,    C.    E 228 

Julian.     E.     A ^U  '  '  A^n 

Julian.     Mo ^^ho    lio 

Jumbo    Copper.    Nev 768,   808 

Juneday,     Calif 281 

Jupiter.   So.    Africa    954 

Jus"    minin'     (Poem)     763 

Jussaro   Gruva   Co 923 

Jussen.     E 4<^9 

K 

K.    &    K.,    Colo 767 

K.  and  K.   notation  machine    628 

Kahn,     S 75 

Kaslo.    B.   C.    Manganese   deposits    1077 

Katanga      554 

— Production    149.     196,     308.     363,     548, 

717,    808.    931.    1100,    1133 

Kansas    Explor..     Colo 767 

Kansas — Zinc.       Comparative      data,      Mo., 

Okla.,    Ark 302 

Kahn.    O.    H.     Dangers    of   paternalism..,.    693 

Kaibab,     Ariz 153,   683 

— Transportation     i-  •    877 

Kay,   Ariz 766,   807,   1099 

Kapi,    Colo 195 

Kearns,    T..    death     764 

Keating   mines,    Ariz. — Valuation    665 

Keedy,    D.    V 40 

Kecley.    Ont 373 

Keen,    A.,    death    84 

Keene.    A.    P 40,   465 

Keeney,   R.  M.    Manufacture  of   ferroalloys, 

Colo 405 

Keeping  water  out  of  chutes '66 

Keith.     W 617 

KclTcr.    P 378 

Kelley.   C    F 433,   465,   1011 

Kelly.   J.   v.,   death    368 

Kelly.   W 950 

Kelp,    Potash    from     94 

Kelso    Mining.    Colo 239 

Kelso,    R.    A.,    death     551 

Keltner.     Mo 88 

Kelvin   Sultana,   Ariz 195 

Kemp.     J.     F 900 

— On    J.    U.    Irving    ^360 

Kemp.    W.    H 551 

Keiuian   .Mining.    Ida 684.    1014 

Kemiecott    Copper    Corporation    730 

— Annual     report     167 

— Dividends      33.   636 

— Production  149.  363.  648.  717.  727,  893, 

921,    1064,    1133 

Kenne<iy    Copper,    Nev 325 

Kennedy,    F      695 

Kenosha.     Calif 645 

Kent.     W..     death      695 

— Taxation      31 

Kerr.    G.    M 143 

Kerr   Lake    768,    893.    1056 

— Annual     Report     684.   K86 

— .Dividends      33.   6.36 

— Production 372,   468.   598.   657.   9.33 

KerHhaw    Mining    Co..    S.    C 'SI? 

Kershaw.     S.    C.     Pyrite    mining     ^517 

Key     A.    C.     New    mines    Far   East — Rand,.    831 

— Waites.     etc.,     of     Rand 964 

Key.   Drawing  a  tight    •368 

Keye«.   C.    R.     Geologic  structure.    Sierra  del 

Oro      ^494 

KeyMtoni'.     Ariz 195 

KeyBlon..   Copper.    Calif 1090 

— Ri.port    325 

KeyHtone-drlll   records    530 

KewnniiH     Nev 1 90 

Kilmer.    C.    E 974 

Kincaid     m.    McOowan     1115 

King    IJ<e.    Okla 88 

King.    Colo 1055 

King    Copper,    N.    M 340 

King    of    Uiul.    N.    M 340 

King     QuIekHdver.     Calif 807 

KIngdon.     R 101 1 

Kinzio,    R     A 70 
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Kirkham,    F.    W 683 

Kirkland,  H.   B.    Pneumatic  mixing  of  con- 
crete       'lOOO 

Kirkland   Lake   Gold,    Ont.   282,    604,   933,    1100 

Kirkland-Pori)h.vry,     Ont 598,   646 

Kirkpatrick.    S.    F 595 

Kiski-Wekusko,    Manitoba    703 

Kistler    &    Stephens,    Wis 1014 

Kitchener    Molybdenite    Mine,    Queensland.  .    371 

Kitchin,    C.     See    "Taxation,    U.    S." 

Kitchin    disregards    McAdoo.      Editorial....    423 

Kithil.   K.  Li.    Carnotite  mining-    305 

— Minins;-    of    carnotite    ores     tl92 

Kitson.   H.   W 681 

— Photo      *827 

Klamath   National   Forest   fires    279 

Klein.  H.    Russian  industrial  nightmare.  ,  .  .    875 

Kleyle,     L 736 

Klondike,    Frozen    organic    deposits    873 

Knaben,    Norway     839 

Knight.    L.   H 756 

Kiii..'hl.   W.   C 900 

Knights  Central,   So.  Africa 9.54 

Knights  Deep.   So  Africa 954 

Knowland.    R.   G.   Corrosion    of   iron   piping  950 

Knowles.    A.    S -. 1139 

Knott.   H.  W 29 

Knox.    Ont .  ,    894 

Koerner.    W 508 

Komakinc,    T 175 

Kootenay    district 683 

Koi)pel.      See  "Orenstein" 

Koppers.    H.   Co 385 

Koster.  J.  W.  Permissible  explosives  in  coal 

mines    t549 

Kotze,   R.   N 368 

Kramer   Hill,    Nev 1055 

Kreisiiiger.    H.   Temperature   of    Gases ^549 

Ki-om,    A.      What   is   an  eng-ineer? 885,    9()2 

KruU,    O.   W 193 

Krumb.    H 764 

Kiuttschnitt.  J.  Jr 643 

Kiynauw,     A.     H.    Cementation    process    in 

mining    *996 

Kuehii,  A.  P.      See  "Keene" 

Kunz.     G.    P 1011 

Kiiryla.   M.  H.  Influenza  in  Colo 1001 

Kusliokwim  River,  Alaska,  district 807 

K.vshtim,    Russia    616.    841 


La  Grange  Gold  Dredging,  Calif 427 

La  Grange   Hydraulic  Gravel  Mine,   Calif, .  .    333 
LaMotte,    A.      Handling   and    storing   explo- 
sives     .  .  ■ 488 

La    Rose   Consolidated.    Ont.    44.    154,    598, 

646.    684,    768,    808,    893,    894,  1100 

— O'Brien    litigation    933 

— Production    438,  468,  976 

La  Rose  Mines,  Ltd.,  Ont 932 

— Annual   report    824 

La  Salle,  Mich 808 

— Production    598,  767,  932 

La   Salle,   Okla 1014 

Labarthe.  J.,  photo •134 

Labor — Alaska     611.    736 

Editorial     640 

Labor    and    capital    833 

— Arizona 85,    334,    466 

Bisboc  deportation   suits    194.   1013 

Strike    called    552 

—Calif .552.  645,  765 

— Canada.      Employment    offices 1013 

I/abor  camp.  Minnesota  Steel  Co ^911 

Labor — Colo 683 

Wagp    schedule    399 

Women   millworkcrs    1013 

— Coi)per  Oueen.  Ariz.  Bonus  system 85 

— Costs:     Tonopah •OOl 

Gold    Coast     56.    57 

Labor   Department.      Controlling   reserve.  .  .    147 

Labor — Gold     Coast,     costs 56,     57 

— Gold    mines 758 

— Industrial    relationship    plan 1141 

— Joplin   district    ,. 303 

— Life   in    mining   community ♦7.31 

— Magnesite   i)rod..   Wash 676 

— Mexico.      Editorial    927 

Imiiort   to   U.   S 314 

— Mich.     41,     237,     683,     892.     930,     1012, 

1008,   1141 

— Minn 280,  334 

— Minimum   wage    271 

— Mont 153.    186.    .370,    552,    767.    1098 

Strike    a    failure    645 

— Morale    of    mill    crews 658 

— Nevada      428 

— Ohio    563 

— Ontario    975,   1099,   1141 

— Portug.-il.      wage   scale 51 

— Reciprocity  in  industrial  problem 1045 

— Ru.«8i.a,    situation    734,    876,    1080 

Editorial     937 

— Settlement  of   disputes    320 

— So.    Africa 715.    954 

— St.-md.irdization  of  wages 330 

— Trouble    in    reduction    works 754 

— U.   S.   See   also    "Reconstruction"   31.    184. 

270.  373.  733.  758 

After  the  war    674 

Antlu-;iiitc   nuners   wages  raised    795 

Conti-olling    reserve     147 

Draft   and   industries    500.   083 

Drive    for    mines    587 

Editorial 151.   376,    318.    503.   888.   925 

Eight  hour    d(.eision     838 

Eight  hour   day    for   TT.    S.    Steel 6.33 

Knlii-ing  labor  from  work 755 

EHMcntial    ;ind    non-esHentlal 578 

Mo\ic;in     supply     314 

War   Labor    lid.   awanls 315 

— llt;ih 41,   380,   420,   682 

— WuHh 380 

— Western    wage   rcirulations    374 
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Labor's   best    friend 717,   832 

Labor's   resijonsibility.      Editorial 275 

Lachmund,    0 551,   9!ii> 

Ladder.    Safety,    for    chimneys •49(i 

— Safety   base 'SSI 

Ladderway      •  1 00'^ 

Ladle.    I'oiiringr    •1087 

Ladysmith  Smelting'  Corporation,  B.  C.  3'Jf>, 

.")54.    576 

Lagrgring-.  Securing *881 

Laird.  G.  A 9:J9 

Lai.st.    F 144 

— Elimination  of  gelatinous  silica llKi 

Lake    C()iii)cr   Co.    Anniial    rei)ort 351 

l..ikc    Ci'cck.    Ore..    Mantrancse 87;> 

Lake    iMillliifi-   Smg.    &    Hit!..    Mich 707 

Lake   Shore,    Ont li)G,    372,    598.    004,    892 

— I'roduction     428,    598,    808 

Lake  Superior  Shipments  317,   510,    1006,   1054 

Lake  View  Mining.   Utah 468 

Lalienan.   C.   B 704 

I/amb.  M.  R.  Duty  on  wolfram 182 

Lamorcaux.  W.  S 139 

Lanark.    B.   C 554 

Land — Taxation     1115 

Landers,  W.  H 891 

Landfield.    J.    B 308 

Lane.   F.  K.      Potash  supply 715 

Lang.   S.  A.,   death 725 

Langlaagte  Estate.  So.  Africa 954 

Lapham.   W.  C 551 

Larson.    C.   L 718 

Las    Chispas.    Mexico 970 

Las    Vacas    Gold    Mine,    Chile •958 

Las   Vegas  &  Tonopah   R.R 707 

Lasier.   F.  G 725 

Last  Chance,  N.  M 320,  046,  1014 

Last  Chance.   S.   D 428 

Latiji-American  demand  for  steel 923 

Laurel   Canyon,   Ariz 1013 

Lausanne,    S.      Reparation 924 

Lanther.     L.     V..     Combined    oil    tank     and 

feeder     *1063 

Lavelle    Gold.    Ariz 807,    931,    1141 

Law — Arizona 892 

Workmen's  compensation 726,  892 

— B.    C 87 

Law.  C.  F 807 

Law  decisions: 

Avoidable  accidents  not  actionable.  .  .  .    110 

Calif.    Mining    claims    668 

Duty  to  replace  mining  machinery.  .  .  .    701 

Foreman's   relation    to   employees 442 

Freeport    Sulphur    Co.    vs.    Union    Sul- 
phur  Co 86 

Injuries  from  rolling  objects 477 

Injury    to    trespassers 948 

Jim  Butler  vs.  "West  End 64 

Mining  equipment   as   realty   fixtures.  .    782 
Kegligence  imputable   to  employer.  ..  ,1114 

Negligence  in  blasting  operations 531 

Owner       must       safeguard       dangerous 

promises      409 

Personal   injuries  in   Utah 819 

Pollution   of    streams 861 

Prospectors'   rights    1054 

Responsibilities  of  operators 831 

Rig-hts  against  railway  company 573 

Rights    as    to    stolen    ore 903 

Rights   of   mine   owners 286 

Risk   not   assumed  by  miner 870 

Ross   vs.    Burrage 77 

Shaft     accidents     341 

Superintendents'     accident    insurance.  .    749 

Underground    surveying    553 

Verbal   modification   of   leases 274 

— Portugal      52 

— South    Africa     823 

— Utah      975 

Lawler,  E.  W.     Grinding-  ore  in  ball  mills.    583 

Lawrence,   B.   B 1011 

Lawrence   Mines  Co.,   "Wis 44 

Lawrie,  H.  N 830 

Law.ver.s.    Kan 281 

Laws,    Safety,    and   operators'    responsibility  831 

La.vat,   A.M.     Sheet  zinc  for  roofing •620 

— Editorial     639 

Layout   for   silver-lead   smeltery *115 

Leaching — Copper,   acid 1006 

— Nomenclature     990 

L(!ad    acetate    substitute    in    cyaniding 607 

Lead — Australia    704 

Lead   Boy.   Okla 372 

Lead — B.  C.  bounties 41 

— Colo 382 

— Concentration     *o^0 

Lead   Hill.   Okla 88 

Lead    m.arket.      Editorial 81 

Lead   metallurgy    t724 

Lead — Mo.       Mining     553 

— Portugal      ^47 

Ltad   Producers   Comm 718 

Lead    purchasers,   notice   to    718 

Load — Refining.    Bunker   Hill    •743,    *771 

Lead-Silver   volatilization   tests    797 

Lead — Smelting    Sintering    and    charge    de- 
livery     ^049 

Lead-tin-antimony  alloy  solution    794 

Lead — U.    S 588 

Rationing     634 

Imports    and    exports    72,    316,    542, 

760.   839,   1046 

Lead-zinc  differential    flotation    528 

Leader  Mining,   .\rk 5.96 

Leadville.    Colo..    Pyrite    deposits 384 

Lease   fraud.   Dummy    981 

Leases — Verbal   modification    274 

Lcavitt.   S 974 

Ledoiijr.  A.  J.  G.,  death    368 

Lcdyard.    L.    W 595 

Lee.   A.  L 84 

Lee,  P..   death    1139 

Lee,    H 236,   725 

Lee.   H.   S,  Pyrite  deposits.   Leadville    384 

Lee    W.   T.   Geology  of  Raton   Mesa.   Colo..t549 
Legal  Tender,  Mont 196,  598.  808.   1014 
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Lehi  Tintic.   Utah    1056 

Lehigh    University     309 

liChniann,    C 322 

Leigh.   L 883 

Leith.    C.    K 561 

— Reconstruction     1043 

Lenine.  N 734,  763 

Lennox.  L.  W      Friability  of  ores 638 

Lens.    Destruction  of    757,   1077 

Leonard  Copper,   Ariz 605 

Leonard,   R.  W 929 

Lconidas.    Minn 511 

— Main  haidage  drift •lO 

Lesccsne.    N.      Corindite 255 

L(sli(.,    C.   D 735 

L(^slie,    R.    R 805 

Let    there    be    no    rel.ixation.      Editorial...    800 

Luviathan,    Ariz 1013 

Lewis,    T .508 

Lewis,    W.    W 1052 

L(^wisohn.     A 10f)2 

Lcyner.  J.  G 377 

Leyncr    tool    car •1073 

Lcyner   water   car    •I 07.3 

Liaison    problem    828 

Libby,   J.   M 705 

Liberty    Bell    Gold    Mining,    Colo.    .  ,  .  •390,    399 

— Dividends      404 

Liberty   Hill.   Calif 281,    468 

Liberty  Loan  315.  51'.',  548.  587,  ,590.  604, 

668.    1024 

— Anaconda •709 

— Chateaugay  Ore  &  Iron.  N.  Y 1000 

— Editorials....    461.    505,   546,   594,    761,   702 

—  Mining   industry ....  040.    677,    719.    759,    792 

— Northern    Iron   Co..    N.   Y 1000 

— Poster   ( fa<'ing)    517 

— Pres.  Wilson's  letter 630 

— Tax-free    movement     543 

—  Your   part    577 

Liberty  Manganese,  N.  M 646 

Liberty   Manganese,    Utah 554,   894 

Liberty    Mining.    Mont 808 

Licenses — Engineers    33 

— Platinum     ;ii 

Liddoll.    D.   M.   Metallurgists   and  chemists' 

handbook      t734 

— Photo ^826 

Life    of    a    mining    community    *731 

Lifts.  Pneumatic '135 

Lighting    circuit    in    blasting •367 

Lignite    Utilization   Bd.,    Canada 427 

Lillie,    C 1014 

Lilly  hoist  controller    ^956 

Lilt    of    the    ancient    prospector 11.38 

Lily.    Mexico    468 

Lime.    Calif    468 

Lime    for    fluxing    824 

Lincoln  Consol.  Cahf 697,  1141 

Lincoln    Mines   &   Reduct.    Colo 1143 

Lindberg.      C.     0 40 

Lindemuth,   L.   B 891 

Lindgren.    W 1090 

— On   J,    D.    Irving 263 

Liners,  Tube-mill    739.    ^867 

Liciuation   plant.   West  Texas   Sulphur •981 

Liquid    crystals     1076 

Little  Cottonwood   Transportation,    Utah...    512 

Little  Eg.vDt,    Ariz 766 

Little   Giant.    Ariz 697 

"Little"  .Janney.     See  "Janney" 

Little    Jean.    Ore 372 

Little  Platte.   Wis 513,   848 

Little.   R.  M 508 

Llallagua  Mine,   Bolivia 741 

— Report    666 

Loading — Armstrong    mechanical    shovel.  ..  ^949 

Loading    cars.    Side    board    in •^23 

Lock   Joint   Pipe   Co ^1114 

Locke.  P 1097 

Locker.  W.  H 508 

Locomotive,   Electric,  built  over ^67 

— Gasoline     99 

Loeb.   C.  M.  Letter  to  Fed.  Trade  Commis- 
sion           69 

Logan.   Colo 1055 

Lone   Pine-Surprise,   Wash 554.   1143 

Line    Star,    Ark 511 

Lone  Star  Consol,   Nev 513 

Lone    Star.    Okla 383 

Longyoar-Bennett.    Minn 88 

Long.voar.  J.  M,.   Jr 343 

Lookout  Copper,  Ariz.     Valuation 665 

Loon   Lake  Copper,  Wash 1142 

Loop    piniching    on    cathode-sheets ^1126 

Lordsburg  Gold  &  Copper.  N.  M 282 

Los    Angeles    Graphite,    Calif 1141 

Los    Angeles    Manganese.    Calif 511 

Los    Con<iuistadores,    Ariz 597 

Lost  Trail,  Okla 44 

Louderbach.    G.    R 338,   368 

Lovelace,    B.  D.    Chemical  directory t890 

Low,  A.  H.    Determination   of   tungsten...      27 

Low  grade  ore  mining 478,  505 

Lowell.  F.  L 765 

Lowering   haulage  costs.      Editorial 547 

Lowering  shaft  timbers ^232 

Loyalty.    Ark 976 

Lubrication    of   air   <'0mpres80r 1032 

Lubrication.       Combined       oil       tank       and 

feeder     ^1063 

Lucas.  A.   F 1043 

Luckov   Bov.   Nev 383.   646 

Lucky  Duke,  Ark 239 

Lucky  Godfrey.  Ont 808 

Lucky  Girl.    Mo 511 

Lucky   Jenny.    Okla 808 

Lucky   Jim.    Kan 196 

Luckv    Tiger-Combin.    Mcx.     Dividends    3.3.    329 

Ludlow.    E..   photo    ^379 

Lui))a  irds   Vlei    Estate.   So.   Africa 954 

Lukens-Hazel,    Mont 428 

Lulco.   Manitoba    808 

Lunt.    H.    F 595 

Lutes.  C.  F 932 

Lynch.    T 736 
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MacArthur.    D 

McAiloo.    W.   G 927. 

— Editori.il     

McAdoo    on    taxation.      Editorial 

M<'.MIistor.  J.  E.    Comparative  copper  refln 

iiig   costs    

— Electrolytic  coppor  refinery 

M<'linde.   L.   M 

McC.ifferty.    Manitoba     

McCallie.      S,      W 

M.Cirty.    E.    P 

MaiCaskey.    H.    D 

M.CIoskcy.    H.    C 

McConncll,    J 

McCoiniell.    Nev 326, 

Mai-Coy,    F.   Wastage   of   coke   byproducts.  . 

McCr;ine.v,    O 

McCrorken.    E.   P.,   photo 

McCurry.     Ark 

MacDonald.    M.    P 

McDougall.    A 

MacOougall.    D.    H 

MacDowell.    C.    H 

McElvcnny.   R.  F 

Ma.cy.  Calif 

Mcl''arlane-Egg(!rs  Machiner.v  Co 

McGe(!.   Mo 
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McGlashan.     H.     D.       Southern     California 

floods    t549 
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Pickards-Mather — Royalties    case     380 

Picket  Post   Gold,   Ariz 976 

Pidgeon,    G,    E 465 

Piercc-Gardner,    Ariz 1141 

Pier,    C 1139 

Pigeon    Ridge,    Ark 1141 

Pike,   P.   F„    photo 571 

Pilzer,   T 84 

Pillars,   Method  of  mining,  Fortuna ^478 

Pine    Creek    R.R„    Ida 975 

Pine    oil,    Canada 23 

Pinner,   F,    Alsace-Lorraine  and  Germany ..  1076 

Pioneer,     Ariz 281 

Pioneer  Mining  Co,,   Mo 41 

Pipe   area   determination    chart 866 

Piping  in   cold   climates 171 

Piping,     Iron— Corrosion 9.50 

Pis6  de  terre  mine  building 615 

Pitchblende   orcs-.-Extraction   of  radium ,  .  .    216 

Pitchblende,     U.     S 393 

Pitt    Iron   Mining,    Minn 596 

Pittman    Act    1004 

Pittsburgh-Dolores.    Nev 438 

Pittsburgh   Lorraine,    Ont 373,   646.   894 

Place,   R   ,G 368,   891 

Placer    Development,     B,    C 1142 

Placer   mining,    Yukon 1105 

Plan    to   conserve   sulphur 309 

Plank,    W.    B 1011 

Plant  design — Safety  provisions 474 

Platform.   Boilor-cleaning *359 

Platino      13 

Platinum — Brazil     1033 

— U,    C 194 

— Calif 767.   807 

— Canada,    price    370 

— Colombia 188.   363 

— Colo,,     licenses     726 

— Gold    substitute     838 

Platinum   Mining  &   Milling,   Wyo 900 

Platinum — Ont 380 

Platinum    substitute — Platino    12 

Platinum — U.     S.     Chemists     and     jewellers 

disagree     186 

Licensing    31,   338,   363 

Licenses    void     967 

Regulations    635 

Mint    receives     544 

Red   Cross   drive    587 

Stock    ■. 1004 

Supply   adequate    930 

— Wyo,   deposits    900 

Piatt.    J.    M 84 

Plenaurum.    Ont 283 

Plumas,    Ariz 931 

Plymouth    Consolidated.    Calif 43 

— Dividends      239 

Pneiim;iti<'   mixing   of   concrete *1069 

Pocahontas.    Ariz 339,   427 

Poetr.v — An    interview    507 

— Cornish   miner    889 

— Crane   man.    The    151 

— If    - 863 

— Jus'    minin'     753 

— Joyous    story.    A 845 

— Lilt   of   the   ancient   prospector 11,38 

— Trust    tha    pumps 802 

— Twentieth    century   Paul   Revere 2."13 

— Your    p.irt    577 

Poiiidcxter,    Colo 1013 

Poiteven,    E 308 

Poland — Iron    furnaces   lack   ore 418 

Polk-Southard,   Ark 511 

Pollution    of    streams     861 

Pool,    Minn 51 1 

Poors    m;inual    of    industrials,     1918 tl92 

Pope,   E.    D.    Las  Va'Ms  Gold  Mine.  Chile..  ^958 

Pope.     F.     J 1097 

Poppleton,     r,     F 891 

Porcupine  Crown.  Out.  44.  240,  383,  004,  894 
Porphyry  coppers  '780,  865,  •905.  902,  1141 
Porritt,    II.    D.      Illuniinating   a  balance....    .'ISO 

Port    Pirie.    Australia 704 

Portable    boil.r  .l.Mniiig     platform •.•J59 

Porter     II.    K.       Electric    welding 914 

Porteus.   J.   P.       695 

Portland    Gold  Tlining.    Colo 238    377 

— Dividends    309,   4()4_   700 

— Milling    practico     413 

PorlHclana    , 7(j;i 
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Portsmouth.    Minn 728,    1100 

Portu;.'al — Mineral    industry     '47 

— Wolfram    price    sohctlule 314 

Position    of    quicksilver    producers.    Calif..  .    439 
Position   of   the   g'old   miners.      Editorial.  .  .    189 

Postage  rate  increase.    Editorial 82 

Postal    and   telegraphic   ser^'ice.    Editorial.  .    972 

Potash — Canada     87 

—Calif 644 

Potash    from  blast-lurnaee  dust S8? 

Potash — Germany      796 

Dutch   view ,  701 

— Recovery     94 

— Saskatchewan     597 

—Spain     270 

Control      71.5 

— U.  S.  Development  of  resources.  .  .  .313,  1003 

F.    K.    Lane    on    supply    71") 

Funds   for  research  wanted 4.57 

More    needed     795 

Production     increasing- 6fi3 

Protection    for   companies 884 

War   Minerals   Act    838 

—Utah     893 

Potosi.    Okla 88 

Pourinfr    ladle    •1087 

Powdered   coal.      See    "Coal." 

Powell.  A.  R.     Colorimetric  assay  for  tung-- 

sten     794 

— Determination   of   tin   in   Wolfram 9(i4 

Powell.    J.    W 1011 

Power  house  construction  costs,  Canada.  .  .    339 

Power    loss.    Belt    slippag-e 345 

Power-plant    efficiency     20 

Power   plants   save   fuel SS'l 

Power' resources.  Conservation  of.    Editorial   319 

Power    River    Gold    Dredgring-.    Colo 1140 

Powers.    W.   H..    death 308 

Practice  and  philosoph.v  of  ore  sorting.  ..  •41'Z 
Practical  notes.  Anaconda  reduction  works.  *134 

Prairie.    Okla 19ti 

Pratt.    J.    n 1011 

Precipitation — Cottrell  plant.     See  "Cottrell." 

— Gold  with   charcoal 205.    *256 

— Zinc  dust    22 

Preference  lists.      See   "Priorities" 

Premier   Lan^muir.    Ont 598 

Prendorprast.    W.    A 974 

President   Wilson.      See   "Wilson" 

President's    Mediation    Commission 274 

President's    messasrcs.     Editorial 721 

Pressed    Steel    Car    Co 543 

Pressure    pipe.    Concrete.    Joint '1114 

Prestea  Block  A..  Ltd..  Gold  Coast  •54.  ^62.    '63 

Pretoria   Iron   Mines,    So.   Afric 777 

Pret.vman.    F.    R..    death 376 

Preventing-    'n.vdro^en    sulphide    leaks 3.57 

Price.  B.  German  machiner.v  in  Africa.  .  .  .  919 
Price  fixin?.  See  also  names  of  metals.  .  .  .  312 
— Editorials    231,    507,    1007,    1047,    457.    112-7 

Price    readjustment     1122 

Price,  G    E..  death 368 

Price   of   copper.     Editorial 36.    190.    318 

Prices.    Current    157.    329.    515,    687.    851.    1059 

— War.    and  business    1074 

— Zinc,   Joplin 791 

Primers,    Care    in    handling 1086 

Prince    Albert,    Colo 767 

Prince   Consolidated.    Nev 646 

Prince    of    Wales.    Utah 932 

Princess   Estate.    So.    Afric 954 

Princeton   Minin?   &   Devel..    B.   C 1142 

Prin?]e.   L.  P 322 

Priorities  Bd.    Gold  mining-  encouraged.  .  .  .    362 

Priorities    lists 456,   499 

— -Vilministration    Simplified    257 

— List    No.    2    eliminated 967 

— Mills   a"d    smelteries    added 716 

Priority.    Post-war.    Gt.    Br 544 

Probert.  F.  H.    Mansanese.  Newfoundland..    458 

Producers,    B.    C 1056 

Production    board.    Daily    67 

Professional     eng-ineers     and     trade    unions. 

Editorial     638 

Professors    of    metallurs-y.    Distinguished.  . 'Ill 

P'-o'it    shnrinsr,    Amcr.    Zinc   Co 69 

"Profiteering."       Editorials     34.   460 

Profiteering   in    ores    1088 

Piofits.     Fed.  Trade  Comm.  report 30 

Progreso.    Mexico    1 100 

Progress   in   accident   prevention 47.3 

Proe-ress    in    lead    smelting.     Editorial 680 

Prohibition     592 

— Coal    mines     587 

Promotion.    Cooperation    in 862 

Prospect    for    the    metals.     Editorial 970 

Prospecting    and    development    standardiza- 
tion      1106 

Prospecting — Costs    1107 

Prospector.    Taxing   the 825 

Prospectors'   rights    1054 

Protect   mining   and   smelting  enterprise.  .  .    536 

Protection    for   potash    companies 884 

Provincial.    Ont .372.   468 

Public  Health  Service — Influenza  epidemic  673 
Public  is  not  to  be  damned.  Editorial.  .  .  .  367 
Publications,  New....  192.  321.  549.  724.  890 
Publicity      in      South      American      Mining. 

Editorial     366 

Pue-h  Hollow.  Ark 893 

Pulley   guards.    Conveyor ^535 

Pulp    distributor.     Hewitt '906 

Pulp,     wet — Mechanical     screening.  .  .  ^  .  .  .    526 

Pulp-wood.    Alaska    739 

Pulverized   coal.      See    "Coal." 

Pulverized    fuel    in    blast    furnaces 11.32 

Pulverizers,    Coal,    Bunker    Hill '92 

Pumice   deposits,    Siskiyou   Co 765 

Pump.    Repairing     1087 

Pump    runners.    Don'ts    for 454 

Pumpelly.    R 152 

— Reminiscences     t890 

Puncher.    Drill    steel ^225 

Pure  zinc  dust   for  precipitation 22 

Purington,    C.   W 891 


Page 

Pyrite — Colo.,    deposits    384 

— Georgia,    deposits    tl92,   213 

— Huelva      12 

— Mining,   Kershaw.   S.  C "517 

— Portugal     •47 

— S.   C ^517 

— Spain    12 

— U.   S.    Development   checked 797 

Imports     and    exports     72,     316,     542. 

799,  839,   1046 

Pyritic  ashes — Copper  extraction 987 

Pyrolusite,   Va 728 

Pyrotechnic  smoke  signals 830 


Quaker  Hill.   Calif 

Quaker    Valley.    Kan 

Quat)aw    Jack.    Okla 

Quapaw.    Okla 

Quarry  accidents.  U.  S.,   1916 

Quarry    industr.v.    accidents 

Quartz.    Crystalline,    wanted 

Quartz   dust — Effects   of   inhalation 

Quartz   Hill.    Nev 

Quebec    Asbestos    Co 

Quebec.    Okla 

Quebec.     Report  on  mining 

Queen  Bess  Mines,  B.  C 

Queen.    B.   C 

Queen   Mary.    Utah    

Queen    of   the   Hills.    Nev 

Queensland — Copper,    Cloncurry    district... 
Quicksilver.    Calif 

Tariff    Commission    hearing 

— Costs.  New  Idria,  Calif 

— Ida    

— Texas     

— U.    S 

First    half    1918 

Quieroz  Junior  &  Co..  Brazil 

Quincy.  Mich 43,  240.  511,  767.  848. 

— Dividends  33 

— Trieste  copper  demand 


1142 
281 
88 
88 
819 
700 
841 
473 

1055 
467 
372 

t549 

1100 
976 
706 
43 
449 
154 
439 
440 
644 
512 
85 
707 
485 

1055 
636 
923 


R 

Rack.    Steel    ^1072 

Radium — Extraction      from      Amer.      pitch- 
blende   of-es    216 

— Meso-thorium    as    substitute 1124 

— Mexico.   Chihuahua   57 

— Ore   deposits    392 

Radium  ore  sampling,     Colo 511 

Radium    ores — Metallurgical    treatment.  .  .  .    410 

Radium — Technical    uses    389 

Rahman   tin,      Burma 922 

Railroad     Admin, — Manganese     rate    reduc- 
tion        362 

Railroads — Alaska    562.    613 

— Australia      *1112 

— Germany    227 

— Manitoba     645 

— Ontario      975 

— U.    S 695 

Economical  operation    674 

Editorial    367 

Rainier    Mercury.    Ore 1014 

Raisbeck   mining.   Wis 646 

Raise   drilling   details 1110 

Raises,      See  also  "Drilling." 

Raises.    Electric  burrer   for 454 

Raises.   Standard    814 

Rakowsky,    V 230,   873 

Rambler-Cariboo,    B.    C 598 

Ramsay.    Sir  W.      Editorial 547 

Ramsdell.   Ariz 807 

Rand.   Assay  practice  on  the 584 

Rand,   C.  P..   photo ^379 

Rand.   Compressed   air   on  the 863 

Rand-McCarty.     Ore 282 

Rand.  Far  East.   New   mines 821 

Rand — Wages,    working   costs,   reserves.  .  .  .    954 

Randall.    C,    A 368.1011 

Randfontein  Central  Gold  Mines,  Transvaal  954 

— Hoist   overwind    •1034 

Randfontein  Central.    So,   Africa 954 

Randolph.  E,.  death 725 

Randolph.    R.   P 891 

Ranicr    Quicksilver,    Ore 808 

Ransom,    R.    S.,    Jr.      Mineral    industry    of 

Portugal    ••17 

Ransome.    F.   L 272.    439.  1043 

— Arizona    copper    field ^199 

— Quicksilver   in   1918 707 

Rapid  estimation  of  cadmium  in  spelter.  .  .    584 

Raw-material     control 923 

Ray    Consol..    Ariz 597,    766.   848 

— Dividends     ^^-   636 

— Production 149.   363,    548,    717.    921, 

1099.  1133 

— Quarterly  report    1024 

— Resources   and   achievements 780 

— Valuation    665 

Rav  Hercules  Copper.  Ariz.     See  also  "Ariz. 

Hercules." 280.    427.    554.    84S 

—Views     •1120.  ^1121 

Ray   Kelvin.    Ari^ 43.    195.  1141 

Pav     Silver-Lead,     Ariz 281 

Ravniond.    A.    S 466 

Raymond.    R.    M 496 

—Photo     •379 

Raymond.  R.  W.     Buffalo  Bill  over  there..      99 

— German    exidanations    507 

—Photo     •381 

Re-education.    Vocational    951 

Readjustment,   not  reconstruction 915 

Ready    Cash.    Colo 4.3 

Reardan.    Wash 154 

Recent    develooments.    Chilean    nitrate o36 

Recent     metallurgical     progress      (erratum) 

138.  316 
Reciprocating  machines  vs.  jackhamers.  .  .  .  209 
Reciprocity  of  labor  in  industrial  problem.  1045 


Page 

Recognition    of    technical    engineers 1005 

Reconstruction   Commission    1005 

Reconstruction  Conference    8.37 

— Papers     1045 

— Recommendations     1124 

Reconstruction.    Industrial.  .674.    677.    693. 

757.   795.   1005 

— A.  I.   M,  E.   meetin? 104.3 

— .-Xmer.    mining    after    the    war 918 

— Bill    pending     882 

— Canada    931 

— Colorado    1012 

— Editorials 678.    887.    925.    926.    927. 

970.    1008.    1047 

— EngineerinE-  Soc,   Employment   Bur 1006 

— G,  O,   Smith  on 920 

— Price    rearljustment    1122 

— Raw-material    control 92.3 

— Readjustment,    not   reconstruction ^915 

. — Recit)rocity    of    labor 1045 

— Recommendations    of    Atlantic    City    Con- 
ference     1 124 

— War   prices   and   business 1074 

R«>construction    labor    problems.      Editorial.  1047 

Reconstruction    Ministry.    Gt.    Br 544 

Record  Lo<ie.    Ariz .324 

Recorder.    Solution   flow '1020 

Recordinir   accidents   in    mines 699 

Recording  experimental  flotation  tests 7.51 

Recovering  caved   slopes   in  various  veins.  . 

•1.    ^243 

Recovery    and    extraction 7-«n 

Recovery    of    potash 94 

Recovery  of  selenium  and  tellurium  in  cop- 
per  refining    „  .  .    4^.3 

Red   Cap.    Ariz 468 

Bed   Cloud.    Ariz 468.    RS-t 

Red   Cross 1 036 

Red    flag     1095 

Red  Granite  Con.  &  Water  Power  Co..  Mo..      41 

Red  Granite.   Okla 196 

Red  Hill.   Florence,   Nev 196.  428.  512. 

64.5.  10.55.  1142 

Red    Lion,    ,\riz 195 

Red   Monarch.    Ida 728 

Red   Mountain.   Calif 511 

Red    Oak.    Ore 326 

Red   Rose.   Okla 428 

Red  tape  cut  in  steel  shipments 229 

Redding.   E 278 

Reddy.    J.    F 44 

Redmayne.    Sir    R 677 

Reduction.    Particle-size,    before    sampling.  •I  103 

Reduction   works.   Labor   trouble  in 754 

Reece.  F.  R..  death 84.  376 

Reed.    M.   W 496 

Reenforced    drift    set •710 

Reeves.    Ark 893 

Reeves  County.   Tex.,   sulphtu- ^979 

Reeves.  F.  W 425 

Refiner.v.  Copper.  Electrolytic,  operation  and 

construction    *337 

Refining.     See  "Names  of  metals." 

Refractory — Corindite    25.5 

Refractory  materials,   acid.      Physical   prop- 
erties      •565 

Registering   engineers    1111 

Reu-ula»ions   for   licensing  -platinum 635 

Reid.    Calif 325 

Reid.   F.   D 728 

Reid.    J.    T.      Cutting-    timber   on    public   do- 
main        18.3 

Reid    Newfoundland    Railway 64.5 

Reinmiller.    G..    death 9"0 

Reiuvenating-    worn-out    pumps 1087 

Reliance.    Ont 894 

Relieving-   timber  sets •lOSe 

Remote    motor   control 9.57 

Renaud    claims.    Ont. .' •''72 

Penong  Tin   Dredging-.   Burma 922 

Reopening-   French    mines Tina 

Reopening-   Golden   Eagle   shaft ^8.53 

Reparation    for    France ^24 

R.eplacing:    Oliver-filter    shafts •8.35 

Republic.    Ariz.      See   "Ariz.   United." 

Republic  Iron  and  Steel.  Minn 511 

Republic.    Mich 427 

Republic.   N.  M     646.   976 

Requa.   M.   L 1139 

— v.    Y.   Sini   on 707 

— Photo     ^378 

Rpannrch   building.    Westinghouse   Electric.  .    886 

Research    laboratory   needs   data 796 

Reserves  of  war  minerals  justified 88.5 

Residue    samnlingr     •IIOS 

Pesnirators.    Use  of,   in   mines 784 

Restrebo.   C.   E 188 

Results  of  the   war.     Editorial 924 

Retorting- — Mercurv    losses 742 

Re^'erberatory    fore-hearths     •.5.34 

ReverV>Tntory   furnaces.     See  "Furnaces," 

Rex.    Colo 684.   767 

Rox    Consol..    Ida 728 

Rer.    Manitoba    44.   703 

PCX.    Nev ^812.    879 

Reynolds.    S.   S 702 

Rheostat,    Portable    ^324 

Rhodesia.       Adobe    buildings 615 

Rhodesia  Chamber   Of  Mines.      Report ....  tl096 

Rhodesia — Gold     966 

— Minerals.    1017    1083 

Rhodesia    Munitions    and    Resources    Comm. 

— Conner    plate   making 521 

— Manufaetur"   of   mine   desinfectant 786 

— Renort    on   buildings 615 

Rhodesia.    ^Vhi•e    arsenic 1076 

Rice.    C.    T.      Blast-furnace   charge.    Bunker 

Hill '436 

— rnncrete   foot   blocks    for   station   posts..  ^538 

— f^noling-   table    for   roast ^944 

— Differential    flotation.    Wallace.   Ida '482 

— Driving  and  timbering-  transfer  chutes.  .  .•991 

— F.lectric   buzzer    for   raises 4.54 

— Feeding    flotation   oil.    Cocur   d'Alenes.  .  •1032 
— Keeping  water  out  of  chutes ^66 
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Rice.  C.  T.    (Ctd.) 

— 1^  ..  .    :•  linin-     Hunker  Hill '771 

—  umbers "Z'Z'Z 

—  flotatiou   machine 163 

—  537.  671 

—  -.ons 899 

—  'oC-: 

—  <s "l.    '^'43 

■ —  ::    ittxier 8*24 

^  -  -    and    hoisting' S7S 

—  -  :  ce  ilehvtTv.     Bunker  Hill*«i49 

6S0 

—  ~  ui   lead  refiniuf.   Bunker  Hill.*743 

X    for  liuU   tools 1130 

-  to  mining  companies 7.'jt5 

£v;;lu;  .al    761 

— Use  of  pulverized  coal  at  Bunker  Hill.  .  .    '91 

Rice.    G.    S 549 

— Ford    mine    locomotive 756 

Rice.    H     E S91 

Rk  h    Strike.    Okia J<S 

Richanis.  A.  H 144 

Richanis.  F.  B 236 

Rich.ani».    J.    V.,    photo '698 

Ruharris.   J.  W 631 

— Ferroalloys 

— Photo     'Ill 

Richarvls.  R.  H.     Anaconda's  signal  system.    453 

Richards.    W.   J , 278 

Richardson   t'«.   El  Paso  Consol 831 

Richmond.   Ida 799 

Rickard.    E 1011 

Ricketts   &   Co 891.  1139 

Rickelts.  L.  D 40.   836 

— Photo    '378 

Ricketts.    P.   de  P..    death 974 

Rico.    Colo 1013 

Rico   Exploration.   Ariz 371.   553.   766 

Riddell.    G.   C 76.    193.   439 

— Riddell-Davison    prate     832 

— Silver-lead    smeltin?    layout ^115 

Ridenour  vs.  Wilcox  Mines  Co 341 

Ridge  and  Valley.   Utah 894 

Ridrwa}-.    G 425 

Rights  against  railway  company 57.3 

Rights  as  to   stolen   ore 90.3 

Rights  of   mine   owners 286 

Ringlund.    S..    death 37<) 

Rio  Tinto  Copper.   Spain — Annual  report .  .      73 

— Views    *952,  ♦953 

Rionian.   D.   M 36.   277 

Riparian   ris'hts    861 

Ripley.   J.   F..   death 891 

Rising  Hoi>e.  Calif 511 

Risk   not   assumed   by  miner 876 

Rissmann.    O..    photo '124 

Ritter.    E.    A.,    photo •416 

Rival.   Ariz 727 

Rival.   X.   M 154 

River  Queen.  Ore 28'! 

Rivetless   ship    fabrication 361 

Roads — ConcTete     1118 

Roaster  buildings.   Bunker  Hill '650 

Roaster  charge   belt   feeder '824 

Roaster  plant.   Bunker  Hill •649 

Roaster.    Spirlet.      See    "Furnaces." 
Roasting.      See   also   "Furnaces." 

Roasting  plant.  Dwight  and  Lloyd '116 

Boasting — Sulphotelluride   ores 400 

Robbing.   H.   R 84 

— Photo     864 

Robbins.    L.    R 1011 

Robbins.    P    A 681 

Roberts   amalgamator    957 

RoberU.    Ark 893 

Roberts.    G.   M 425 

RoberU.   M 1052 

Robinson.    D.    P.    &   Co. .  .  ■ 974 

Robinson  Deep.   So.   Africa 209.   9.54 

Robinson.    H.   0 3()8 

Robinson  M.  R    L.  &  S.  R..  So.  Africa.  .  .  .    954 

Robins<jn.    V.    M..    death 929 

Robini^jn.   W.  C 314 


Rourl;e.   L.   K.     Alining-  methods,   Chuquica- 

mata    1090 

Rowlands.    T 1083 

Koyal    Gt  m.    Calif 154 

Ro.valties   cases    280 

Royalties.    Okla 975 

— South  Africa    824 

Rustles-Cole     drier 910 

Ruhl.  O.     2finc  in  Mo..  Kan.,  Okla.  and  Ark.  302 

Ruliiii;    on   copper   concentrates 185 

Kuniford    Metal    Co 614 

Ruiiawa.v  train.   Stopping 538 

Kussell    &    Rovs,    Ariz 665 

Russell.    B.   E.,   death 805 

Russia.      See   also   "Siberia." 

Russia   and   Mexico,      Editorial 927 

Russia.      Editorials    1048 

— Labor  situation 734.   875.   1080 

Editorial     927 

— Metal    accumulations     796 

— Metric   system    1074 

— Miiiins:   map    342 

Editorial    367 

— Situation     1049 

— War    Trade    Bd.    aids 960 

i."»^i     Russian  Empire.      Editorial 367 

"^  '      Russian    industrial    nightmare 875 

KussoCanadian    Devel.    Corp 841 

Rutherford.   F 425.   974 

— Blast-furnace    plant    lor    melting    copper 

ore     *122 

— Fettling    reverberatory    furnaces 109 

Ryan.  .1.  D 423,  465,  508.   968.  977, 

1011.  1015.  1092 
— Appointed   Second  Asst.   Sec.   of  War.  .  .  .    456 

Ryan   cv.  Manhattan  Big  Four ,    831 

Rye    Patch,    Nev 240,   976 


S..   F.   F.      Gold   question 96J. 

— Labor's  best    friend t  .  .  .    832 

Sacking    maffnesite.    B.    C *8'ii 

Safeguard.   Okla 88 

Safeguarding    mine   shaft *1061 

Safety.     See  also  "Accidents." 

— Base   for   ladders •881 

— Conveyor    pulley    guards *535 

— Crane    signals     *741 

— Crosshead    355 

— Dust  abatement  in  mines 783,'  963,   1085 

— Effects  of  mine  dust  inhalation 475 

— Efficient     guard    rails '495 

— Fire    protection    ^1025 

— Fuse  cans    ^984,   1094 

— Gold  tlredges.  Calif.,  Rules 765 

— Guarding   mine   shaft ^1061 

— Handling  and  storing  explosives 488 

— Handling   primers    1086 

— Hazards    and    safeguards    in    ore-dressing 

plants    'Sg? 

— Hoisting   efficiency    and 878 

— Owner    must    safeguard    dangerous    prem- 
ises         409 

— Precautions   in    mining.      Editorial 506 

— Provisions  in  plant  design. 474 

— Safety    and    health    in   hydrometallurgical 

plants    480 

— Smelteries   and   refineries *105 

— Standardization    of    explosives     *982 

— Standard   raises    *814 

— Stopping   runaway   train *538 

— Unsafe    steel    carrying   practice *1035 

— Utilization    of    accident    reports 945 

Safety     Congress.       See     "National     Safety 

Council." 
Safety   laws  and  operators'   responsibilities.    831 

Safety   iirecautions  and  results 751 

Sagamore.    Minn 728,    1100 

Saganoseki.    .Japan.      Chimneystack.  .  *168,    6175 

Sahuarii)a    Tungsten.    Mexico 976 

St.   John   Del   Rey,    Brazil.      Ventilation,  ,  .  .    750 

St.    Jcseph    Lead,    Mo 325 

— Dividends     33,   636 


Riv-f-.i    A.,  Jr 439     — War  Labor  Bd.   award 315 


Ro<h«-r  fie   Boule.   B.  C. 
Rochester  Combined  iliaea,  Mev.. 


240.  282. 

372.   808 

KoctunHtr  Mines.  Nev 808.  1055 

— Dirub-nds     229.   799 

Rock  drill.      See   "Drill." 

Rock.    J 718 

Ro«  k    Salt    Corporation.    N.    Y ^431 

RnnktiiUi-r.    J.    D..    Jr 1047 

Roi  k.-f.-lli-r.     P.    A 508 

Rocky    Bar.    Calif 325.   684 

Rodera.    Kan .    372 

Rodxers.    S.    M..    death 643 

RoKers.   A.   H..   photo •3K(i 

Hogtrm.    Ark 893 

Ror^rs.   8.  8 3fi8 

H'.hi.     O  280 

•1033 

I'roducts •778 

from 477 

-:     So     Africa 954 

zinc •620 

639 


Hi, 

—  K 

Rw,^       Ai 
HtHf-vi-W 


T  .  on  lh»"  war. 
T"nn/'!     Colo. .  , 


iiln»,    B.    C... 
r\z. — Valuation. 


'ir  feeders. 


Row    Y 
— OoW   . 
Hitm  I. 
H'p—    W     H 

lt/>ullUr'l       A 
Rouriila.    l/nll 


M  ferUllser. 


S04     St.   Lawrence.    Ida 1100 

St.  Louis  I./ead  &  Zinc,   Okla 44,   646 

St.   Louis.    Mich 1014 

St.     Mary's     Mineral     Land,     Mich.       Divi- 
dends     459,   1005 

St.    Nicholas    Zinc,    N.    Y 646 

St,    Paul.    Colo .' 195 

Salina    Mining    Co 976 

Saline   deiiosits.    Potash    from 94 

Salmon-Bear    River,    B,   C 1056 

.Salmon.   G.J 758,   79(i 

Salt,    Economics  of.      Editorial 461 

Salt    from    sea    water 791 

Salt — Holland     1038 

Salt    Lake   Copper,    Utah 1012 

Salt    mining    and    dressing ^431 

Salt — New   York    •431 

— ' '  tall    806 

Salt    chuck,    Alaska 154 

Salvage,    Battlefield     ivm 

Sampler.    Community.    Colo 975.    lO'v 

Sampling    and    analysis   differences 716 

Sampling,    Mine     537,    071 

—  Panning    as   guide , 1085 

.    767     — Partlcie-Blzc    reduction    •110.3 

.    229     San  Gcronimo,   Mexico 1100 

,1140     San  Juan   Tungsten,   Colo 1013 

.    376      Sandy    Falls.    Ont I^Tl 

■  9.'i<      Sanger.    A.    B 7f54 

.    23H      Sannom.    P.    W 551 

,    065     Santa    Gcrtnidis.    Mex 407      512 

•    ~'«6     Santa    Rita    Mining,    Wash 240 

.•712      Santiago.    Colo '>;(<) 

.    7II.-.     SarK.nl.    G.    W \\    4.r,<) 

.    672     S.-irifi-nt.   Minn 325,   5nvi 

.    610     KHrliiu.     Ilia 37;; 

■  nil     f^'Ttorl,     V       Manufacture    of    zinc    oxide, 

.    314  Moiiti-|ir>nl     740 

.    308     Hn«kai>'hi'wnn — l'otn«h .    507 

HatUfactory    oil    guard ^359 


SauUes.    C.   A.   H.    de *84 

— Photo     '. *125 

Savage   Basin,    Colo *395 

Savage,    Ont ]    282 

Sawtelle,    A.    M .'.'.'    1^4 

Saylor   r*,   Bon  Jellico  Coal  Co 341 

Scallon,   E.   P 1011 

Sceptre.    Colo 511 

Schaeffer,  O.  C,  death *. 974 

Schaller.  W.  T.    Alunite  treatment 162 

Schaphorst,    W,   F,      Chart   for   determining 

pipe   areas    866 

Scheelite,    Manitoba     370 

Schist   Lake   deposits    •702 

Schleicher,  H.  N.    Automatic  elevator  buck- 
et   discharge     •484 

Schlesinger.    A,    A ggi 

Schluiidt,  H.    Radium  extraction  from  pitch- 
blende         216 

Schluiult    radium    method 410 

Schmidt,   W.  C 764 

Schoeller,  W.  R,     Blast-furnace  smelting  of 

stromite    gn 

— Colorimetric  assay   for   tungsten.  .......'    794 

Schools — Neglected   course 963,    1003 

Schults,    N.,    death 465 

Schumacher,    Ont 604,    684,"    694 

Schumacher,    W,    P 193 

Schuylkill,   Ariz \',\    510 

Schwab,    C.    M 1139 

Schwerin,    M 735,   891 

Scotch-hearth  smelting.  Mechanical •lOl 

Scotia.   Utah 428 

Scott-Eagle,  Okla 646 

Scott,  H,  E.     Arizona  United  Mining,  .  .  .  .  .'•705 

Scott,   J,  Medal    1119 

Scottish  Chief,   Calif 767 

Scraper,    Tube   or   flue •358 

Scratch  Gravel  Gold,   Mont 512,   808 

Scratch   pads    911 

Screening.   Mechanical,   of  wet  pulp 526 

Screens,    Hand,    Portugal 'SI 

Scrub  Oak    646 

Sea   water — Salt    from 791 

Seagrave    Chrome,    Calif 427 

Seamen,     W.    H 974 

— Sheet  zinc  for  roofing '.  *620 

— Editorial     639 

Searles  Lake,   potash 644 

Searls,   F„   on  Capt,  Irving 637 

Sears,   S,  C 725 

Seffern.    Ore 728 

Seger   cones    565 

Selenium — Recovery  in  copper  refining.  .  .  .    443 

Sells.    Utah 372,    598,    768 

Seminole    Copper.    Utah 554 

Semple.  C.  C.     Mining  in  Alaska 73B 

Senator,    Ariz ' 766 

Senator,   Ida gsi 

— Seneca  Mining,  Mich,.. 43.   88,   240,  325 

511,   598,   684,   893,   1014 

— Shaft    sinking "SeS,    ^1130 

"Sengite,"  a  new  explosive 820 

— Editorial    844 

Separators,    Belt-magnetic,    Capacity •868 

Serbia — Copper    mines 1118 

Service    Recorder   Co 1032 

Seward,   J 236 

— Photo      864 

Shafroth.   Sen.     War  Minerals  Bill 545 

Shaft  accidents,  Legal  decisions 341 

— Collar    ^1061 

— Concreting    1107 

— Reopening,  Golden  Eagle,  Calif '.'.'.  ^853 

— Guides.    V-illage   Deep 951 

— Inclined,     Timber    sets ^448 

— Relining    with    concrete .        8 

— Safeguarding    •1061 

— 7000    ft.,    Transvaal     .'.  .    5.34 

— Sinking  by   freezing pflg 

— Sinking,    Seneca •SeS,    •IISO 

— Timbers,    Lowering .'  .  .  »223 

— Water-seal     ring .'  *^\Z9 

Shale  rock   as   oil   source 419     596 

Shannon  Copper,   Ariz.    Production ,,..  149" 

363,   548,   717,   766,   893,   921.  11.33 

— Valuation 66,5 

Shannon,    J.    J ' .'."."..."    465 

Shaping  new   preference  list '.'.'.'.'.''    456 

Sharp   &  Co.,   Mo 511 

Shnrpless.    P.    F,      Chrome    and   manganese 

producers    1039 

Sliarwood.  W,  J .'.*.'    336 

— Fluid    ton '.'  '    504 

Shasta  Belmont,  Calif '..'.'. 114'' 

Shasta   County,    Calif .  .  .  .    371 

Shattuck    Ariz,    Copper,    Ariz,, — Dividends. 

209    799 

— Production 149,   1.54,  363,  371    .548' 

553,   717,  727,   893,  921,   1133 

— Valuation    665 

Shattuck,    S.   W„   death .......'.'.      19.3 

Shea   Copper.   Ariz '.  87     1141 

Shearer.   H.  K.    Georgia  pyrites 1192     t813 

Sheet    mica.      See    "Mica." 
Sheet    zinc.      Sec    also    "Zinc." 

Sheet   zinc  for  roofing    •620 

— Editorial 63f) 

Sheldon,   G    L '.'.".■."."."."425. "  1052 

Shcnango   Furnace  Co 596 

Shcnlicrd,    A.    U 193 

Shepherd,  J.  C ...'.'.'.  596 

Sherlock.    C.    C.     Injuries    from   rolling   ob- 
jects        477 

— Mine  shaft  accidents 341 

— Pollution   of   Streams 861 

— Safety  laws    '    ^31 

— Taxation    of    land .  .  .  .  .  .X\X^ 

Sherman   Development,   Ida 196.   554.   1055 

Sherman. E.    B 1012 

Sherman.  G.    Drill-steel  punchln'gr"  machine."  .'    537 

Sherman,    J.    W 1097 

Sherman  Lead,   Ida !  !  !  !  !    105.3 

Shift    liosHCH   desk    \\\  *1086 

Sliiiibuilding.    TT.    S '.'.     '  '         70 

Shipping — Argentina     !!!.!!!."    361 


July  1  to  December  31,  1918        ENGINEERING  AND  MINING  JOURNAL 


19 


Page 
Shipping-    (Ctd.) 

— Australia    314 

Ships.     Rivetless 361 

Shiras.  T.    Dry-concentration  in  Ark '900 

Shonts.    S.    L 551 

Shortenins   conservation    list 1003 

Shovel,     Armstrong-    mechanical "949 

— Steam    683 

— Ill   coal    mining.   Australia 10 

— West    Texas    Sulphur '979 

Shovels.   Underground  •  electric •112.'> 

Siam — Tin    1065 

— Tungsten     1065 

Siamese  Malaya — Mining 79 

Siamese  Tin   Syndicate 923 

Siberia — Mining    conditions 616 

Sibert.    W.   L, 28 

Side  board  in  loading  cars •223 

Siderite  in    flotation    257 

Sierra  del   Oro.   N.   M.   Geologic  structure.  .  •494 

Sierra  Nevada   Explor.,   Calif 645 

Sierra  Nevada.   Nev 646 

Signal    system.     Anaconda '453 

Siebenthal.    C.    E 230 

Signal.   Block,   for  adits 880 

Signals.    Pyrotechnic    smoke 830 

Silica.  Gelatinous,  elimination  in  zinc  hydro- 
metallurgy    1116 

Silicates.   Potash   recovery   from 94 

Siliceous  dust   and  pulmonary  disease 1549 

Silico-manganese    furnace.    Calif '498 

Silico-manganese  ore  deposits.  U.  S 874 

Sill.   H.  A.    Electro-cyanidation  of  gold.  .  .  .    988 

Sill.    R.  T 891 

— Electro-cyanidation   of  gold 988 

Silver — Australia 704 

Silver  Bell.  B.  C 684.   848 

Silver   Belt,    Ariz 1013 

Silver — Canada,   export 510.    597 

Silver   Chief.    Colo 240 

Silver — China.    Shortage 43.i 

—Colo 3H1 

Silver   Creek.    Colo lOoo 

Silver — Cyanidation     •1017 

Electro    988 

Silver  Dip.   Ariz 848 

Silver  Dvke.   Nev 28'Z 

Silver  Edge.  Colo 43 

Silver — Gt.    Britain     390 

Silver  Kins-.   Ariz 43,   239,   281,   597,    683 

Silver  King  Coalition.  Utah 894.  1142 

Silver   King   Consolidated.    Utah.... 44.    88. 

326.   554.   768.   894.   1053.   1056.   1142 

— Annual  report    269 

Silver-lead    smeltery   layout ^115 

Silver-lead  volatilization   tests 797 

Silver  Legion.   Ariz 554 

Silver — Money  made  from  old "71 

— Nev «*•'> 

—Ontario    657,    1021 

Silver  Peak   R.R..    Nev 645 

Silver — Peru.      Caylloma    mines 3;)3 

Silver  Pick  Consolidated,  Nev 325,  1055 

Silver   Reef   Camp.    Calif 684 

Silver    Shield.    Utah 932 

Silver  Standard.   B.  C 894.  976 

Silver    State,    Nev 1055 

Silver— U.     S 719 

Export     rules 586 

Melting  dollars    1004 

Price   360 

Imports    and   exports 71 

Silverado.  Nev 893,  932 

Silvermines  Corporation,  Nev 428 

Silversmith.  B.  C 44.  240 

Simmer  &  Jack.  So.  Africa 954 

Simmer  Deep.   So.  Africa 954 

Simple  adit  block  signals 'SSO 

Simplifying  a  zinc-box  clean-up 834 

Sims   &  Bond.    Mo 1014 

Singmaster.    J.    A.     Coke-oven    gas    in    zinc 

smelting    537 

Sintering  and  charge  delivery.  Bunker  Hill. '649 

Sintering  machine.  D.  &  L '"IS 

Siskivou  County.   Calif..  Chrome 466 

— Pumice      765 

— Transportation     426 

Piskivou    Syndicate.    Calif 371 

Sitterly.  H.  A.    Daily  production  board.  ...      67 

Situation  in  brass  business 798 

Situation  in  chrome  ore 1003 

Situation  in  metals.    Editorial 1047.   1136 

Sizing    fuse    cutting    board '23 

Skeel.   F.  H 595.   1097 

Skelton.    Okla 428 

Skidoo     Bells.     Okla 380 

Skip  and  cage.  United  Eastern '880 

Skowronski.     S.       Oxygen     and    sulphur    in 

melting  of  copper  cathodes 15 

Skull     grizzly.     Bunker     Hill '744 

Slacker  committees   in   coal   mines 421 

Slag.      See   also    "Furnace    slag." 

Slas-.    Converter.    Cleaning 141 

— Reverberatory.  Cleaning   141 

Slemp.    Representative,    on    Taxation 31 

Slessor.  R.  Australian  transport  facilities. '1112 
Slime-refinery  construction  costs.  Canada.  .  339 
Slimes.   Copper — Recovery   of  selenium   and 

tellurium     443 

Slipper.  S.  E 725 

Sliver    Mine.    Va 86 

Sloan.  J.  B 522 

Sloan.    W 238 

Sloss-ShefReld  Steel  and  Iron,  Ala 239,  468 

— rx.   Sharpe    831 

— War  Labor  Bd.  a-ward 315 

Slosson,     H.    L 806 

Sludge  depth  in  vats 910 

Smale,   F,   L 764 

Smeddle.  H 1011 

Smelter,   Silver-lead.  Layout •115 

Smelteries  added  to  preferred  list 716 

Smeltery — Bunker     Hill '771 

Smelting-.        See      also      "Metallurgy"      and 
names   of   metals. 

— Blast-furnace  charge.    Bunker  Hill "436 

— Bunker    Hill    plant ^743 


Page 
Smelting    (Ctd.) 

— Calumet  &  Ariz 141 

Operating   data    143 

— Charges     41 

— Chrome    ores    405 

— Colo.    i)ractice    .fi^Z 

— Cop.    Queen    practice *^i> 

— Electric.    Calif *frfH 

— Electric.    Colo.  pl;ints 405 

— Ferberite  concentrate    400 

— Ferroalloys.    Colo 405 

— International  Smt-lting  Co 143 

— Mechanical    Scotch-hearth     'lOl 

— Smelting    number,    annual 91 

— Editorial     ' 150 

— Sintering    and    charge     delivery.     Bunker 

Hill    •040 

— Stibnite     211 

— Tacoma  Smelting:  Co 143 

— Treatment   of   funic   and    smoke ^446 

— United    Verde   Exten.    plant '689 

Smith,    C.   L 531 

Smith.    E.   A.     Zinc   industry tl096 

Smith.    E.   A.   C 92!) 

Smith.    F.    W 19.'} 

Smith.   G..   death 939 

Smith,   G.  0 1135 

— Gradual  change  to  peace  footing 920 

Smith,   H,  A 922 

Shiith,    H.    DeW 929 

Smith-Howard   bill    1088 

Smith.  J.  F 1054 

Smith.   O.   B '.    368 

Smith.    P.    S.     Lake    Clark-Central    region. 

Alaska    t549 

— Sulphur  in  Jemez  Canyon,  N.  M 449 

Smith.    W.    A.,    photo ^124 

Smith.    W.    H 4.59 

Smithy  reverberatory  furnace 752 

Smock.   W.  B 41 

Smoke    treatment    in    smelteries ^446 

Smoot.    R 723 

Smuggler  Union   Mining.   Colo ^395 

Smuggler  Mine   and   Milling,   Colo 932 

Snedaker.  E.  G.,  photo ^698 

Snow,   C.   W ,508 

Snow,    N.   H 508 

Snowstorm.    B.   0 892.    1014 

Snowstorm  Mines,  Mont 598.   893 

Snyder.  F,  T 1013 

Snyder.  Minn .  .  .  .    281 

Socialism   and  sedition.      Editorial .    276 

— Dans-ers     of     paternalism      603 

Sociedad  Esplorada  de  Caylloma  Consol,.  .  .    353 

Societa    de   Monteponi.    Italy ^113.    742 

— Zinc-smelting  works    '.  ^212 

Society    Ci-vile    de    Mines    de    Fer    de    Jan- 

„    ^.a<^a      485 

Societe  Corporative  des  Mines  de  Fer 966 

Society  des  Acieries,   France 333 

Societe   des   Mines   de  Cuivre  de   Naltagua. 

Chile    21 

Societe    Franco-Bresilienne '.........    485 

Societe  Metallurgique  de  Lommel,  Belgium.  ^112 

Societe    Minerais   et    Metaux 968 

Society  of  Chemical  Industry 764 

Socorro   Co,,   N.  M 154     237 

Sokup.   C.  T .'    974 

Soldier   and   sailor  insurance .    562 

Solution    of   tin-antimony-lead    alloys 794 

Sombrero   Butte,    Ariz 848 

Some  legal  decisions,  mine  shaft  accidents.  .    341 

Sonsted's    solution     450 

'Sophia"   wrecked    801 

Sorting  ore  for  metallurgical  treatment.  .  .  .^935 

Sorting  ore,  Practice  and  philosophy ^413 

Sound    statesmanship   in   oil   problems 707 

Sound  taxation  work  for  Senate 503 

South  Africa.     See  also  "Rand." 

— Asbestos    167 

— Gold  development    821 

— Iron     777 

— Labor 715.   9.54 

— Low  grade  mines  report 132 

— Mining   prospects    589 

— Survey    office    .58 

South  African  Diamond  Corp 951 

South  African  Institute  of  Engineers 764 

— Papers    249 

South  America — Mining  publicity.  Editorial.   366 

South    Carolina — P.vrites.    mining •517 

South    Hecla.    Utah 326.    468.    933 

South    Kearsage.    Mich 767 

South    Park,    Utah 468 

South  Verde  Consolidated.  Ariz 324.  807 

Southern  California   floods f549 

Southern    Confederate.    Utah .373 

Southern  Lead  &  Zinc,   Kan 1143 

Southwest    copper    field •199 

Southwest    Va.   copper  region 670 

Southwestern    Graphite,    Tex 1014 

Sovereign,  Ont 1056,  1143 

Spain — Mineral  production.   1917    840 

— Potash     270,   71 5 

— Pyrites    12 

Spanish    influenza — Arizona 1013 

— Ariz,.    Binghamton     931 

— Closes   Hartford.   Mo 893 

— Colorado    1001 

— Consol.  Mining  &  Smelting- 1143 

— Control      1131 

— Heading    off    760 

— Must   be   stamped   out 673 

— Old   Dominion,   Ariz 93] 

— Ontario     1013 

— San  Juan  Co..  Colo 848 

— Silverton    district     932 

— Spokane    Stock    Exchange 975 

— Telluride  district    976 

Spasskv  Copper  Mines.   Siberia 839 

Spaulding.    G.    R 1131 

Spaulding.    N.   B 152.    643 

Spearhead    Gold.    N.   W 1055 

Speeding  up  chromite  production 53 

Speller.  F.  N.    Corrosion  of  iron  piping.  .  .  .    950 

Spelter.     See  also  "Zinc." 

Spelter — Estimation    of   cadmium   in 584 


Spelter,     Okla 

Spelter,   Reflnod.   Canada .  .  . 

Spelter    statistics.    1917 

Spelter — U.    S..    1917 '.'.'..'.'.'.'.'. 

Imports  and  exports 7"' 

Spence.   H.  C.  E ".'.'.'  ' 

Silencer,    A.    G ..'.'.'. 

Spcnf-er,    J.    W ..'. 

Spencer.    R.    A 

Spilsbury.   E.   G .  .  .       '  ' 

Spirlet  roaster    

Spirlet.   X  do .'.'.'.'.".'.'.'""' 

Spokane   Consol.    Tungsten,    Wash..".!!'.!!' 

Spokane   Copper.    Wash 372 

Spokane   Engineering   and  Toch.  Assoc.. 

Spokane  Lead  &  Silver,  S.  D 326  ' 

Spokane   Metals.    Ida '.  .  .   ' 

Sliokane    Stock    Exch.inge.  . 

Spokane  Tin   &  Tungsten.  Wash.. '.'.'.'.'. '240 

Sprague.    L,    C 

Spreading    of    the    blight.  !!!!!!!!!!!!!!! 

Springs   Mines,    So.   Africa 821 

Springfield    Tunnel.    Calif '.' 

Sririnklers,     Automatic     !  '  *  ' 

Sririnklers  in   fire   protection 

Spurr.  J.  E 228    702 

Sctuarc  fathom  measurement  unit.  .  7.  '.    . 

Squaw   Peak.   Ariz 

"Stack-gun"  for  cleaning  chimneys!  !!!!!! 

Stacks.      See   "Chimneys." 

Stag.     Kan 

Staiger.    B.   C !!!!!!!!! 

— United    Eastern    cage   and   skip.  ..!.!!' 

Stamp-mill   feed  trommel 

Stand  for  filling  bags 

Standard    chute   door !!!!!! 

Standartl    equipment !.!!!!• 

Standard    machine-drill    rounds !  !  !  . 

Standard   Minerals,    Ariz 239 

Standard    raises     .' 

Standard  safety  ladder  for  chimneys!  !  !  !  !  ! 

Standard   Silver  Lead.    B.  C 

Standardization  of  mining  methods.  .'.^814 
857.     ^939,    962,     •982,    1001,     •1025" 

— Editorials     842.     1094. 

— Editorial    842.    1094. 

— Taking   aliquot  parts    

— Wages     

Stanfield,    A.    N !  !  !  !  ! 

Stange,     Va 

Stanley  &  Co.,  Mo 

Stanley.    Colo 

Stanley.   Prof !  !  !  ' 

Stansfield.    A 

Stanton.    J.    R !  ! 

Starkweather.   F 

Starr.  C.  T..  photo ! 

Station  box  for  dull  tools 

Station  posts.  Concrete  foot  blocks 

Station    power.    Central 

Statist.     Cornish  mining  development .  .213 

•214. 

Staver.   W.  H 

Steam  shovel  mining 

Steam  shovels.     See  "Shovels." 

Steams.    B..    death 

Stearns.   T.   B..   photo 

Steel.      See   also   "Iron." 

— All    for    war    purposes     

— Allocation    stopped 

— -Analysis  of  ferrozirconium  in 

— Cantilevers   for  headframe 

— Conservation    in    big   gun    shells 

— Determining  molybdenum   in 

— Determination   of  zirconium  in 

— Electric.    Gt.   Br 

— Latin -American   demand    

— Needs   rechecked 

— New   projects   abroad 

— Orders    reclassified     

— Problems  after  the  war 

— Steel    Situation    improved      

Steel    rack.    Underground * 

Steele,      H  

Stehli.     Capt 

Steindler.   E.  L.,  death 

Stemming   explosives    

Stenger,   E.  L 

Stephens.  A.  L..  death 

Stephens.    F..    death 

Steps   toward   reconstruction 

Sterling,     Ariz 

Stettinius.   E.   R 

Stevens.   T.   B.     Lead  acetate  substitute  in 
cyaniding    

Stevens.    W.   D.,    death 

Stewart,   J.   S 

Stewart.    P 

Stewart.    R.    H 

Stewart.   W.  A 

Stibnite — Smelting     

Stiles.    T.    A 

Stimson  Equipment  Co 

Stimulate   engineering   research 

Stockett.  A.  W 

Stockctt.    N.    A 

Stooss.   P.   C 

— Mining  in  Alaska    

Stokes.    R 

Stolen  ore.  Rights  as  to 

Stone.    G.    C 

— On   J.   H.   Troutman    

— Photo      

Stone.  R.  W.     Magnesite.  U.  S 

Stone    tube-mill    liners 

Stonemark.   G.  G.     Shaft  relining-  with  con- 
crete     

Stop  the  waste.     Editorial 

Sloping.     See  also   "Drilling." 

Stoping  methods — Drawing-ofI  in  caving.  .  . 

— Fortuna,     Chile 

— Jackhamers    rx.   reciprocating-   machines.  . 

— Kciovering  caved  stopes •!. 

— South   Africa    

— Reinforced  drift   set    .  .       

— Top   slice.      Standard   round 

Stopping    runaway    train 

Stoers.  O.  T.,  death 


Pagre 
513 
316 
170 
176 

,   179 

551 

84 

1.52 

240 

1052 
39.J 
293 
512 

1056 
891 

1142 
437 
975 
283 

1052 
507 
954 
325 
496 

1026 

758 

59 

554 

712 

88 

617 

•880 

•834 

22 

819 

1071 

857 

683 

•814 

•496 

894 


1138 

1138 

27 

230 

466 

512 

511 

1142 

777 

84 

84 

196 

571 

1130 

•538 

1119 

•215 

1097 

521 

1011 
•379 


547 

1004 
356 

•266 
28 
585 
793 
981 
932 
185 
923 
147 
882 
757 

1072 
152 
974 
681 

•984 
153 
764 
891 
795 

1099 
456 

667 
805 
465 
576 
84 
681 
211 
465 
497 

1088 
228 
.368 
508 
611 

1053 
903 
930 
759 

•378 

564 

39 

8 
1009 


'901 
■478 
209 
'243 
58 
'710 
860 
'538 
974 


20 


ENGINEERING  AND  MINING  JOURNAL 


Volume  106 


S,prT  of  s  amall  oil  company 

«;-'••      ^     photo 

L  and  the  war.  . 


S..-- 


Page 

I5t>3 

'SSI 

'37a 

137.   TC'i 

L  rv  praotice.  Cop.  Queen ^13| 

ll^{l^-<^^?^  Mine  *  Devei:.Coio.  976 

Strauss.    A S;?.^ 

Strauss.   L  .  Chilean  nitrate ^bO 

Stream*.    Pollution    ,■•.•■.•••;,■■•  °° 

Street     .\    I-    H.     See     Law  decisions. 

«•- ''xt.    Utah    Copper o"' 

^.  '•{    C  ~ 

V  "s..'  i9i7 ;^;:;i 

I-  nV  ■  ■  ■.■.■.■.■.■."-■.■.■.■.■.".■.  ■•'•'l."  'SiS 

<  >       Africa 2-i 

<;  r  corrugated  iron '  ijg 

noises  in  Australia ....  .g.^.^.  •  ^93^ 

^  ;.' 57 

7^  195 

^  \  .'.W.'.W'.'. 1099 

■i  companies J?<| 

■dilor '2jJ 

SuUivai:.    OiU.    .•  •  •  ■•  •  •  •  •  \/ • -,;  "  •  j., /.."; 

SulUrau    T.J.     Sulphuric  acid  handbook.  ..  IS'. 

Su!!v    J    M     • 2f,5 

c   ■   ■  -  -r:on.   Australia...... •}2i 

^  1  mercury  extraction.  ..  ID <  < 

<  ^ — RoastUig     -iOO 

i  if *-*l 

V  .iierals  control 31~.  41b 

;,  Alliance   work 18l) 

_  nieltine  and.  . 1^ 

Trans-Pecos.    Tbxas '9^9 

6.>7 

606 

See  "Union  Sulphur."     ^. 

1  posits  :.■.".;!:!."  ii-'.-.-'iofj 

nvon    4^2 

i  Gulf  Coast  domes....         . 

Irans-Pecos    deposits.  ...  •979 

>  S.     lonlrol 31*3.   4',1 

>  vt^iBr.:::::: ::::::::::.  313 

ul    handbook    tl92 

^^^•« .•.•.•.•.•.•.•.•.•.•.V.ilal 

—Utah •  V    3--3 

Sult.ina.   Minn '*"*•   gj| 

Sultana.    Nev ~»1 

Summerhayes.  M.  M '*^° 

suninurii     U.       Photo •  •  •  •    jj'i 

Summit  Copper.  Colo 19o,   7b^ 

Summit.  Okla •  •  •  ••  •  •  •.•    oi™ 

<>in      V      r.      Sound    statesmanship    in    oil 

..-.>.;.'.,„,    707 

s  and  business    1074 

^  -j^  Doy 

-  .-s.   B.' C.  ■-■.".' .' 728 

Su:.:.v-i.>    Mining    and   MilUn?.   Colo.    42-. 

767.    1001 

Siir--!    Cnio 32.5 

•=  -    •■      .-_.   antj   Devel..    Nev 646 

■its"    accident   insurance    749 

!;oslon  Copper.   Ariz 727 

1052 

/.'Cop.'.Ariz 1013 

665 

mza.  Ariz 43 

h "" 

598.   767.   93-2 

sU  157.   329.   515.   687,   851.    1059 

^I'M"  Zi 

Portujral    a- 

Tonopah    •601 

«n-,,    ,-.        <■  ,!lf        511 

N.-v •2.)8,    ^259 

tiurcau    312 

t   hit'h  cost.     Editorial ..  1007 
S. 

•••   deposits 264 

..ese  deposits    76 

,.  .iirte    908 

908 

579 

Utah 706 

1135 

•  'in  increasing' 66.'J 

irtis    707 

'..    53 

.ida   153 

58 

1    .  .' .553 

.    362 

Ark.     Dry-concen- 

^909 

;......; 631 

iwl.  Gold  ft  Copper.  Ariz.   ....    41 

. 665 

.•e.  Arl» 893 

', 368 

929 

727 

'ram    445 

033 

883 

075 

.  .  .2.10.    801 

1031 

OHl 

'h  prize  278 

,  ,     725 

,      ,,..    ..  "ofl.  1011 

Hr'><ik<-al«.  Manit'  ..    703 


1 


!'>r  rosat 


.  •044 
.    14» 

.    000 
.    751 


Page 
Taking   aliuuots   in   standardizins    •  •  •  •  •  ••  •      27 

Tall  chimneys  in  metallurgic  il  Pjanjs  ^10».   ^^^ 

Talc— U.    S ^^ 

Tani.irack    &   Custer,    Ida.  „g    ^-g 

— Dividends     57 

— Pnuluclion »;  g'    §41 

TaiKilyk.    Russia     -. •  • ill') 

Tan.m     A.     Central   station   power.  .......  iJ-ij' 

Tank   house.  Conservation  costs,  Canada...    339 

Tapi'an.    W.    M .■  :        ■■.;.;„■♦ QO 

Tarinnp.  Continuous  vs.  intermittent    •,Ua--,niV 

T:»rbox.    Mont •^''°-    ^"^* 

Tariff    Commission.  7.-, 

— Tuiisrstcn  producers'  heann? _. 

— Quicksilver  duty    gg'g 

Tasmania — Iron    •  •  ■  • 73- 

Tata  Iron  Works.  India    .1,|^^ 

Tata.  Sir  D 735 

Tat.l.   Sir  R iqo 

Taxation — Arizona ."o    oj;  ■ 

Valuation  of   mines    >•*■   S".^| 

— .\ustralia    7.1,- 

— Colorado .i^^  '  >.,(>'   4J7 

— Mexico    -  '  ^-   •^^"-    351 

.\llies  protest 1 1  i ', 

— Land    and   deposits    kk'a 

Mine  and  metals °?.°. 

Overdue  payments j^jJJ. 

::uT'!70.  3ld.'406.'499:  588!  6?0.  tjijc' 1"^^ 

Editorial ,.30.).    423.    50b.    843 

Kreiihin    Sun    editorial •'"'.! 

May  help  mining^ i*' 

Steolmen's   interest    ^K-i 

Storv   of   a   small   oil  company    bh.i 

Taxing   the  prospector    o.;-> 

Ways  and  Means  Coniniittee    ........      3i 

—Utah.  .644.  6S2.  800.  lOi:.  10o3.  1098.  1140 

Taxing   oil    profits i|„ 

Taxing   the   mining  industry ■'^i- 

Taxing   the  prospector    o~' 

— Editorial    5i'l 

T.iylor.  G.  M ^"o 

Ta.vlor.    K _5J( 

Tavlor.    S.   A ,!,iy. 

—Photo   .?22 

Taylor.    T.    G ■ 2i  s 

Technical  emploj-ment  bureau   fj-^ 

Techniial    engineers    recognition     r-o- 

Technical   periodicals.    Enemy    o~;> 

TcchiiKKl    societies   of   Chicago    |u 

Technical  uses  of  radium «i»J 

"Technician."      Labor   trouble   in   reduction 

works JS^i 

— Neirlected  course ■  •  ■  •  ■  •  •  • -o.'  "  1  Vnn 

Teck  Hughes.  Ont.  88.  154,  196.  646,  684,  1100 

Teissier.   G •♦''? 

Tejon    mining,    Ariz ""vj 

Teknik  Club.   Colo , "43 

Telegraphs — Government  control ^-i- 

Telescope  Mining  &   Milling.   Colo. ^3y 

Tellam.  A.     Grinding  ore  in  ball  mills .25- 

Telluride  district.   Colo. — Mining   methods.  . 'gao 

— Spanish  influenza    ^oX- 

Telluride  Power  Co 3yo 

Tellurium — Recovery  in   copper  refining    .  .    44.i 

Teniescal   Tin,   Calif ■ 42  ( 

Temiskamin;;    &  Hudson  Bay.   Ont.........    9-i- 

TcnuskanuMu     808,    892,    894 

Tcnii)or:iture    and    concreting     i~-n 

Temperature  conditions  in  deep  mines   ....    vaU 

Temperature.   Mine,    and   humidity    939 

Temperature  trip   circuit   breaking    1033 

Tener.    G.   E 61" 

Tener   Mine.   Minn ° 

Tennessee.  Ariz 931 

Tennessee  Copper  &  Chem.  Corp. 

—A.  id    plant    13^ 

— Annual  report    ^y:? 

Terrell.    Ariz ■  ■  .     ~»i 

Terrible.    Colo 281.    767 

Tests — Rock-drill     ^87 

Texas  Flat.  Calif 335 

Texas — Quicksilver J>1^ 

— Sulphur    deposits.    Trans-Pecos    'I??!) 

Thacher.    A.      Photo     '380 

Thane.    B.   L 193 

— Crisis    in    gold   production    lo4 

Thanksgiving,  Nev 5o4 

Thayer.    B.   B.      Photo    •  •37? 

Thi-w  electric  shovel -"^i^o 

Thickeners  in   western  practice.     Photos.  .. '618 
Thomas.    A.      Mercury   losses   in   retorting.  .    742 

Thomas.    D.   R 322 

Thomas.   E.  D 3^.j 

Thom.is     H.   C "Oa 

'n.om:.s:   K 278.   368.   101.3 

— American    mining    after   the   war 918 

— Gulf  coast  domes  in  relation  to  sulphur.  .         7 

— Sulphur    deposits.    Texas    •j)?!) 

Thomas.   W.  C 322 

Thompson.   A.  S 14' 

Thompson.  E.  A.     Mine  sampling 672 

Thompson.    H..    death 891 

Thompson  Hickman  Memorial    1095 

Thompson.  J.   W.     Abstracts  of  current  de- 

lisionH     t549 

Thompson-Krisl.   Ont 88,   240,   372 

Thompson.  L.  R 681 

Thompson  .McLeod.    Ont,    . 88 

Thompson.    Minn 1098 

Thompson.    W.   B 1011 

Thome.  S,  M 595 

Thornhill,    E.   B     1011 

Three  KinifK.  Utah 768 

Thn-f   It     Minini;  and  Milling    Ariz 065 

Thni-   Star.   Ont 282 

Tliriiiidxon  Melul  SavinK.   Ida 598 

Thiim.    A 485 

Thiim     W 1  ''• 

—Photo    124 

Tluindiirbolt.    Arls 87 

Titiiizr.l.  A.     La  pratlen  del  forno  elettrico  t54ii 

Till-..,,     1!     r      701 

i  in   public  domain 182 

'      ilin«    ....     •21 

lined   HhiitlH    •■t-IH 

1  ,, .       .  ,- IMK     .   .  'Idsr, 


Page 
Timbering.     See  also   "Raises."  ^       ^^ 

— In   stoi)inu    i.      -■*•* 

— Securing   lagging    .  ;■...■.  •  •  •  .„•  •  :  • ,g°:^ 

Timbering,    Shaft.   Golden  Eagle,   CaUf .    .  .  .  •8o3 

— Transfer    chutes    ^991 

Timbers,   Lowering  shaft    -^ -- 

Time   studies.    Value   of    liyo 

Tin — Alaska.    Mining oil 

Tin    among   precious   metals    3nu 

Tin-antimony-lead   alloy   solution    .  .  .  ...  .  ,     '94 

Tin— Australia 221     1024 

—Bolivia     666,     -41 

— Burma,   dredging    •^~'~: 

Phiiii  "1^> 

— Coiu'cntration ■.■••,•  •  ,.^30 

QoiKciUrating    plants,    Cornwall.  ..  •.214,    '^lo 

— Determination    in    concentrates    25 

— Determination  in  wolfram    964 

— Dredging    costs,    Burma    9-i^ 

— Dredging.    Neill   jig   tests    78 

— Federated  Malay   States    799 

Tin  Importers'  Assoc 00^ 

Protest    88^ 

Tin — Inlern.-itional   control    ..541     675 

Editorials    593.   844.  926 

— Magnesium    as    substitute    ^^■^ 

— Nigeria,    situation    841 

— Northern    Nigeria,    Smelting    84U 

— Pig.    licensed    ^88 

—Portugal     *47 

— Recovery  from  scrap    oyy 

— Siam 1065 

Tin  situation ■•■•  ■  JJ-^rf 

—Editorials    926.    1093 

Tin  smeltery.   Arica,  Chile    989 

— Substitute    1087 

— U    S 2-0 

Editorials     1093 

Import    negotiations    i  }' 2- 

Navy's   demand    isS 

Red  Cross   drive    587 

Regulations    883 

Removed  from  conservation  list 1041 

Situation     1133 

Imports   and   exports    608 

Tintic   and   Merrybelle.   Ariz 427 

Tintic    Delaware.    Utah     88 

Tintic    district,    Utah 466.    644 

Tintic   Drain   Tunnel.   Utah    190 

Tintic  Milling.  Utah 154.  428,  768 

Tintic    shipments    44,    88.    194.    240.    282. 
320    408.   509,   554,   646,   768,   894.   976. 

1056.   1100 
Tintic  Standard.  Utah  340,  468,  512,   894.   1056 

— Dividends    33.    6.30 

— Production    44 

Tip   Top.    Utah    706 

Titanic.    S.    D 326.    512,    598,    932 

Titration — End  point  detection    58o 

Tokio  Chamber  of  Commerce 975 

Tom   Reed  Gold  Mines,  Ariz 43,   19o,   80- 

— Valuation    660 

Tomboy,  Calif •  •   239 

Tomboy  Gold  Mines  Co.,  Colo 88,   '390,  5o4 

— Annual    report     11.33 

— Dividends    404 

Tomichi    district,    Colo *331 

Tomlin.  R.  K.,  Jr.  American  engineers.  .  .  .tl096 

Tomlinson.  C.  P 368 

Ton,    Fluid     504 

Tonopah  Belmont.  Nev 88,  373,  646 

— Descriiitive    article    •OOl 

— Dividends    229 

— Earnings    44 

— Production   44,    88.    282.    326.    .372.    554. 

808.    893.    932.    976,    1014,    1055 

Tono?iah    district    1055 

— Effect   of    war    •BOl 

Editorial 639 

— Labor    428 

Tonopah    Divide,    Nev.    44.    88.    336.    372. 

509.    646.    768.    808.    1014 

Tonopah    Dividend.    Nev 598.    105o 

Tonopah     Extension,     Nev.     44.     196.     283. 

428,   513,    728,   848,    1014,    1055 

— Descriptive    article    *601 

— Dividends    630 

— Production    44,    88,    282.    326.    372.    554. 

808.  893.  932,  976,  1014,  1055 

Tonopah  Jupiter.   Nev.' 240 

Tonopah    Mine   Operator's   Association    ....    813 

Tonoi)ah   Mining   costs.      Editorial    639 

Tonopah  Mining.  Nev.    ..44,  372,  646,  703,  997 

— Descriiitive    article    ^601 

— DivideiHls     329.    799 

— Production   44.    88.    283.    336.    373.    554. 

808.    893,    932,    976,    1014,    1055 

Tonopah  Placers.  Colo 511,   1140 

Tool    car,    Leyner *1073 

Tools.   Dull — Station  box    1130 

Toombs.   C.     Assay  practice  economies.  .  .  .    i)84 

Tough    Oakes.    Ont 646.    932 

Tovoto.    W 152 

Trade     unions     for    professional     engineers. 

Editorial     638 

Track    accessories,    all-metal    ^114 

frack  s.vstem,   Ideal    *^^n 

Trail   self-cleaning  grate  bar ^649 

Trail  smeltery.     See   "Consolidated  mining." 

Prans-Pecos.    Texas.    Sulphur    ^970 

Training   engineer   olTurers    31 

Transfer   chutes.    Driving   and   timbering.  ..  •OOl 
Transportation.      See    "Railroads." 

Transvaal  Chamber  of   Mines  report t550 

Transvaal — Dust   prevention   in   mines    ....    249 

Trask    &   Coff.r.   Calif 511.    105.5 

Travers.   M.     Determination   of  tin •2;) 

Traylor    Engineering   Co 74.3 

Treasury  on   prodtecriiig.      Editorial 460 

Treaters.    Cottrell     775 

Tremerw;in,    W.    H.      Handling   primers    ...1080 

Treni'h.    Ariz 468 

Trent.    Ark 1054 

Trespassers.    Injury   to    .  . 948 

Tretheway.    Ont 076 

Tri  Slati-  Mine  Safety  and  Sanitation  Assoc.  1140 

Triesti'   onlers    Micliig;in    coppc'r    023 

TrimounlJiin's   -'oppi-r  sheet    183 

Triple   coMcenlralimi    lor    tinwolfram-lead .  .  ^530 


July  1  to  December  31,  1918        ENGINEERING  AND  MINING  JOURNAL 


21 


Pag-e 

Trolley    construction.    Flexible     'Til 

Trott,  J.  M.      Roasting- of  sulphotellnride  ores  400 

Trotzky     734 

Trounce.   H.   D.  Mining  in   "No  man's  land"   187 

Troutman.  J.  H.     Career  and  death    750 

Troy-Arizona,    Ariz 43.    10.5,    381 

Trumbull.    L.   W 425 

Trust    iha    i.umps 802 

Tuapeka   district    geolog-y    t549.    tSOd 

Tube-mill    liners     739.    '867 

— Pebbles     530 

Producers     264 

Tube  scraper *3o8 

Tucarora.    Mont 428- 

Tuckahoe.    Ariz 468.    645 

Tudor  W.     Porphyry  coppers    962 

Tung-sten.     See  also  "Wolframite." 

— Austraha    238 

— China    450 

— Colorado    382,   552,    644.   1053 

Plants    580 

— Colorimetrie  assay 794 

— Determination 27 

Tung-sten    Dike.    Kev 768 

TuHL'sten — Gt.    Br.,   subsidy 227 

— Manganese  ore  as  source    779 

— Mexico    4 88 

— Nev 508 

— Portugal     '47 

— Producers'  Tariff  Board  hearing- 75 

— Properties    163 

— Siam    1065 

— Test     improved     27 

— U.    S.      Embargo    refused    1088 

Tariff   Comm.   hearing    75 

Tungstic    acid    determination    in    wolframite    585 

Tunneling   record.   Canada   Cop.   Corp 216 

Tuolumne  Copper.   Mont 428.   512.   508 

Turbo    blower.    Bunker   Hill     •743 

Turbo-generator   unit    '224 

Turn    old    gold   into    cash    71 

Turner.  A.  A 764 

Turner.  J.  K 1011 

Tuscumbia,   Ida 554 

Tuttle.    A.   L 130 

Twentieth    century   Paul    Revere    233 

Twenty-eighth     Engineers     '571 

— Association  of 148 

— Col.    Spaulding's   letter    1131 

— Comfort  fund  32.  80.  148.  181.  229.  265. 

317.    363.     420.    458.     502.     541.     590 

637.    676.    720.    759.    798.    838.    884. 

922.    973.    1006.    1044.    1131 

— Editorial     1093 

— Letter   from  Brig. -Gen.   Smith 922 

— Officers    •420.    ^540 

Twin    Buttes   Mining.    Ariz. — Valuation.  .  .  .    665 

Twin    River.    Nev 88 

Twins    Ariz 683.   766 

Two   Forty,   Colo 076 

Tyrone.  N.  M.     Community  life ^731 

Tyrrell.  J.  B 801 

— Frozen  organic  Klondike  deposits 873 

Tyssowski.    J.      Photo    •827 


Ubrey.   E.   A.,   death 551 

Udal.   J.  C.      "Sengite"    820 

Ulco — Substitute   for   babbitt    133 

Uncertainties  of  geological  evidence 878 

Uncle   Sam.   Utah    282 

Uncovering  enemy  property 673 

Uniform  crane   signals    •741 

Union  Amalgamated.  Nev.  44.  88.  106.  282. 

326.  372.  428.  554.  728.  032 

Union   Basin.   Ariz 665 

Union   Consol..   Nev 646.    768.   806 

— Dividends    33.    220 

Union    Hill.    Calif 371 

Union.    Mo 511 

Union.    Okla 512 

Union    Sulphur    Co 7,    30 

— Sulphur  controversy   421 

—  r.s\  Freeport  Sulphur  Co 86,   1088 

Unionville  Mill.   Nev ^812 

United   Chino.    Ariz 43 

United  Copper.    Wash 512.    554.    1056 

— Production    804 

United    Devel..    Okla 88 

United   Eastern   Mining.   Ariz 553 

— Annual  report    617 

— Dividends 33.  229.  459.  636.  799.  1005 

— Mine  cage  and   skip    ^880 

— Production    87 

— Valuation    665 

United    Filters    Corp 801 

United   Gold  Mines.   Colo 976.    1140 

United   Kingdom— Coal. 

Miners   returned    587 

Ration     70.    314 

— Fuel    oil    74.    271 

— Gold     260.    758 

— Iron    price    1116 

Electric  steel    981 

— Mexican   oil   protest    351 

— Mol.vbdenum     ;  .  .  .  .1054 

— Petroleum     715 

— Post-war    priority     544 

— Raw   materials   and  Germany    57 

— Silver    399 

— Sulphuric    acid    313 

— Tungsten,   subsidy 227 

— Zinc,    sheet     665 

United  States  fProductions  and  other  mat- 
ter). See  also  ''Bureau  of  Mines."  "Sur- 
vey.  Geological."  etc. 

— Ammonium    sulphate    254 

— Antimony. 

Imports  and  exports   .  .  542.  700.  830.   1046 
— Asbestos 33 

Imports    345 

— Brass,  situation    708 

— Chrome 362 

Importation    892.    067 

Situation    1003.   1030 

— Chromite    53.    542.    675 


Page 
— U.   S, — Chromite    <Ctd.) 

Import    limit   exceeded    707 

Over    supply    1041 

— Coal. 

Annual   requirements    632 

Anthracite  prices  raised 8K2 

Api)eal    to   miners    361 

Bitimiinous    re<iuisitions    cancelled     ...1042 

Larger    stocks    .luthorized    796 

Miners'    bonus     418 

Miners'    exemption    71 

Miners'   slacker  committees    421 

Production  drive    674 

Ration    147 

Situation    500 

Storage  limits    418 

Supply  adequate    836 

Wage  increase    837 

War  industries  increase  demands    ....    313 

Wilson's  appeal   314 

— Copper. 

Editorial    546 

Import  restrictions 185,  674,  1135 

1905-1017    191 

Porphyry   coppers    780.    865.   905,    962 

Post-war   outlook    766 

Price 36.    85.   312.   362.   933.    1134 

Editorial     '100.   318 

Production  by  months.  .149.  363.   548. 

717.    921.    1133 
Imports  and  exports..  72.   149.   316. 
363,     542.     .548,     717.     760.     830, 

021,    1046.   1133 

— Diamonds,   imports    570 

— Explosives.    1917    80 

— Ferroalloys    63.3 

— Ferromanganese    industry    631 

— Flint  imports 908 

— Fluorspar    579.    1031 

— Gasoline  taxation    714 

— Gold     719.    758 

Crisis.     See  also   "American   Gold  Con- 
ference"   146.    153.    164.    270.    348. 

426.    457.    510.    707 
Alleviation   of   mining   conditions.  .  .    581 

Bonus    270 

Editorial    276 

Bounty   proposed    572 

Committee    appointed     838 

E.  B.  Coolidge  on    452 

Editorials    ....189.    276.    501.    722.    842 

F.  F.   S,  on    061 

Gold    question     907.    961 

Mining  essential    184 

Dredging     1724 

Export   of  manufacturers  limited    ....    361 

Priorities  Bd.  encourages    362 

Stock     1004 

Under  control    543 

— Graphite     72.     614 

Import    restrictions    186.    758 

Supply   insufficient    360 

— Iridium 967 

— Iron. 

Depletion  in  mines " 716 

Import   restrictions    966 

Low-phosphorus   ore  importation    ....    892 

Pig  iron 77.  317.  501.  718.  885.  10-16 

Price     86.     632 

Steel   after  the   war 882 

Allocation   stopped    li)04 

Steel  needs 185 

Price     1090 

Situation    757 

War  Bd,   inventory    543 

Imports   and   exports    226 

— Labor.       See    also     "Reconstruction"    31. 

184.    270.    272.    722.    758 

After    the    war    674 

Anthra<^ite   miners'    wages   raised    ....    795 

Controlling  reserve    147 

Draft    and    indu.stries    500.    683 

Drive  for  mines    587 

Editorials   ...151.  275.  318.  593.   888.   925 

Eight-hour  decision 838 

Eight-hour  day  for  U.  S.  Steel 633 

Enticing   labor    from    work    75,5 

Essential    and    non-essential 57H 

Mexican    supply     314 

War  Labor  Bd.   awards    315 

— Lead    588 

Rationing 634 

Imports    and    exports    72,     316.     542. 

760.    830.    1046 

— Maenesite     564 

Importation     71,    76 

— Magnesium     614 

— Manganese,  development 760 

Shortage 582 

Situation     1030 

Imports   and   exports    72.    316.    542. 

799.    839.    1046 

— Metals.    Prospects     970 

Situation.      Editorial     1136 

Imports    and    exports    72.    31 6.    542. 

700.  830.   1046 

— ^Mexican     oil     protest 351 

— Mica   361 

— Mining  alter  the  war 918 

— Nitrate   457 

— ^Palladium    062 

— Petroleum    conservation    586 

Sun.      Editorial 707 

Taxing  oil  profits    714 

Wastage    715 

— Phosphate.     Early  movement    227 

— Pitchblende    392 

— Platinum. 

Chemists  and  jewellers  disagree 186 

Licenses    31.   228.   362 

Licenses    void    967 

Regulations    63.5 

Mint    receives    .544 

Red   Cross   drive    587 

Stock     1004 

Supply  adequate    930 

— Potash.     Development  of  resources  313.   1003 


U.   S. — Potash    (Ctd.) 

F.  K.  Lane  on  supply 715 

Funds   for  research   wanted    457 

More   needed    795 

ProdiK-tion   increasing    663 

Protection  for  companies 884 

War    Minerals    act    and    838 

— Price-fixing    4.57 

— Pyrite.      Development   cheeked 797 

Imports    and    exports    72.    316,    542. 

799,  839.   1046 

— Quicksilver    85 

First    half    1918    707 

— Railroads    R95 

Economical  operation    674 

Editorial      367 

— Shipbuilding    70 

— Silicomanganese     deposits     874 

— Silver    710 

Export   rules    586 

Melting     dollars     1004 

Price    360 

Imports    and    exports    71 

— Spelter.    1917     176 

Imports  and  exports    72.    170 

— Strontium.    1917    221 

— Sulphur.      Control    312.   421 

Editorials     422 

— Sulphuric    acid    178 

Capacity    1134 

Govt,   to   make    676 

Price    20.    673 

— Talc     33 

— Tariff  Commission.     See  "Tariff." 
— Taxation.     See   "Taxation." 

— Tin    270 

Editorials     1003 

Import    negotiations    1135 

Navy's   demand    1135 

Red  Cross  drive 587 

Regulations    883 

Removed    from    conservation    list 1041 

Situation     1133 

Imports   and   exports    668 

Embargo     refused     1088 

— Tungsten. 

Tariff   Comm.   hearing    75 

— Zinc    ; 362 

Editorials    189.    721 

Electrolytic 176 

1917    177 

Producers  ask  protection 588 

Sheet -zinc    industry    304 

Smelting  capacity    170 

■  Imports    and    exports    72.    316.    542. 

760.    839.    1046 

TTpited  States  Copper.   N.  M 976 

U.  S.   Metals  Refining  Co 145 

U.    S.    Smelting    and    Refining    1013 

— Dividends    229.    790 

— Electrol.vtic  zinc  plant    413 

— Midvale    refinery    '446 

U.   S,    Smelting   Co 145.    170 

— Eight-hour    day     633 

U.   S.   Steel  Corp. — Eight-hour  day 6:j."{ 

— Wage  advance    271 

U.  S.  Vanadium    43.   427 

United    Verde    Copper    43.    168.    170.    370. 

500.   605.   727 

— Dividends    459.    1005 

— Production     645 

— A'aluation    665 

United    Verde    Exten..    Ariz.    43.    371.    500. 

605.    766.    803.    031.    1013.    1054 
— Smelter}'   and   converter   plant    ....237.    •680 

— Views      ^1078.     ^1070 

United  War  Work  Fund.     Editorial 843 

— Arizona    030 

Univeda   Gold.    Nev 848 

Unwatering — Cementation    in *906 

Uranium — Colo 382.    1140 

— Portugal    •47 

— Utah    282 

Urban,  H 805 

Urich    rs.   Utah   Apex    mining 876 

Use  of  coke-oven  gas  in  zinc  smelting    ....    537 

Use  of  filtros  in  centrifugal  washers 336 

Use  of  pulverized  coal  in   smelting.  .  .  .^92.   305 
Utah  Apex  Mining.  Utah  765.   1012.   1053.   1007 

— Dividends     220.    636 

— Utah   Consol.   litigation   104.   930.    1012.    1140 

— /-.«.    Urich     ^ 

Utah — Carnotite    806 

Deposits    392 

—Coal    323 

— Coke    385 

Utah  Consolidated 154.  1012 

— Buvs   Yampa  mine    596 

— Dividends    220.    636 

— Utah  Apex  litigation    ..194.   030.   1012.   1140 

Utah — Constitutional    amendments    030 

Utah   Copper   Co 1053.    1056 

— Di^^dends     33.    636 

— Mining  methods 865 

— Plant  investment 905 

— Production     140.     363.     548.     508.     717. 

804.    921.    1133.    1100 

— Quarterly   report    089 

— Resources  and  achievements    780 

Utah  Fuel  Co 385 

Utah — Iron     280 

Deposits    466 

— Labor 41,  280.  426.  682 

— Law    975 

— Manganese    deposits     76.    706 

Green  River  district    90,S 

Utah    Metal    &  Tunnel.   Utah 976.    1012 

Utah — Metals.    1917    274 

Utah  mine  dividends 85 

Utah — Mineral   production    426 

Utah   Mining  Congress    274 

Utah    Ore   Sampling    976 

Utah — Potash    893 

— Salt     806 

T'tah  Sulphur  Corporation 428.  1100 

Utah — Sulphuric    acid     323 

— Uranium    2S2 


22 


ENGINEERING  AND  MINING  JOURNAL 


Volume  106 


Page 

rUoa.  B.  C 4US 

VUoa,    Call! 154,    371.    :>97,    t>S4 

Vtu-a  Mining.  Colo 3T1.   707 

L'uhiattoa  of  mine  accident  reports 945 

Utopia.    Okla •995 

Urada   Gold   Dredriup.   Kev 768 


Vacation   leave  pay    794 

Vacatiou.   Mo 19(5 

Vado  Lijrure.     See  "Sooieta  di  Montepoiii." 

Vail.    R.   H 643.    764 

— Photo    8-6 

Valentine.   W.  S 974 

ValuaUon   of    Aril     mines   for   taxation   53,   664 

Valv;.il:i  :;    of    on     rvserves    !<33 

v..  i.  tails.     Editorial 35 

v..  -t>    •711 

v..  -   threads    '359 

V.i  t  allure   and   remedy    .  .  .  .  *358 

V  C.    E I.V.: 

v..  >    L.  B.     Platino 1~' 

Vj..     .     Justu'e.       Decision    on    Jim 

Buin-r    Vs.    West    End    64 

Van  Doren,   D 15'J 

Van  Dyke  Copper,  Arix 807 

Van   Hise.  C.  B..  death    9,9 

— Career     ^999 

Van  Horn.  J 1140 

Van   L,TW.  C.   W 551.    891 

Van   Rj-n.   So.   Africa    954 

Van    R>-n    Deep.    So.    Africa    954 

Van    Sihaack.    D.      Photo    •471 

Van   Warenen.   H.   R 551 

Vance-Magness.    Ark 931 

Vanc-ouver  Assay  Office    683 

Vanderlip.  J.  R.     Depletion  in  mines 716 

Vanner    beet    cleaner    "713.    1039 

Vanablesi.eed   apron    feeder    ^993 

Vats — Esiunatine    sludge    depth     910 

Veasey.    J.    H.      Dust    prevention    in    Trans- 
vaal   mines    249 

Velvet,    B.    C 438 

Venezuela — Law    suits     :i-l4 

Ventilaiui?   calcine  loadini:  tunnels    '134 

— Coeur    d'Alene     55-' 

— fo*t-*    941 

— In     fires     1029 

— Metal    mines    ',  •939 

Editorial    971 

— Murgue's    work    1120 

— St.  John   del   Rey.    Brazil •750 

Verbal   modification   of   written  leases    ....    274 

Verde.    Ariz.      Views    ^1078 

Verde    Central.    Ariz 87 

Verde   Combination   Copper.    Ariz.    87.    239 

371,    554.    045.    727.    1097.    1009 

Verde  Squaw.  Ariz 43.   427.   683.   706 

Victor    -h,ft     Tonopah    Exten •OOl 

V|.  •  al  Co..    B.  C 144 

Vi'  •  281 

Vi'  Transvaal    Power   Co. ..863.    919 

Villi  •    .  —  .>ii!iing   development    892 

Victoria     L'tah    372.    598 

Victory    loan     89'' 

Vieil'.    M,,t  I  .ime  Zinc  Co '.  .'.    621 

Vil  ~  ),  Africa    951.   954 

»>'  -olidated  Gold  Minine.  Colo..    58.1 

— 1'  229.   404.    799 

— Fern.  iM  .y    manufacture    89'^ 

Vinetar    Hill    Zin.-,    Wig 154.    512,    683.    894 

\  ipopfl   N^-th  Thompson,  Ont 44.   598 

^'ir-  "        •  r,    deposits    "   248 

■-n    district   deposits    070 

\ir-  Xev 

Vir.  _  inese    


1142 
582 

•697 
697 
728 
348 


Vir-  Va '.  ;;. 

^  ir.-  iuiiite     

Vital    i.'.,-.i    lor    rold    

Vivian — A.   C.    Trimountain's   copper   sheet    183 

» ocational    reeducation     t.549 

VoreUtein     L..    &    Co 18] 

Vouht     B     C ■.■.'.■.■.1100 

Volatilization   te«t§ — Lead-Rilver    797 

Voltmet'-r  in   electrolytic  refining- 97 

Vorwt      H        Bolahcvism     1080 

VuUan    Connol     Mininir.    Ariz. 

— Valuation    gg^ 

W 


-••    Ark io.'>4 

\rk 596.    893 

891 

-t    friend    717 


Wa 
Wa 
W«<- 

Vfmt'-   f.  . 
Waires 

JI***" — '  Editorial    1008 

Wacm     ».,..,,,„    ..,.i,    ,.,..    of   Rand    054 

Warner.    Dr 777 

Wacner     Ner :.............     768 

Wa»i,.-r    P.  A.     South  African  mining  proa- 

I"^  '•      589 

W;.ih,   r.oid  Mlninc  Co 74 

w.-,k.-n. M.  B.  C '   240 

Wai.)  (,  o.   Coocret*  wal«r'-M«l  "fhaf t" 

'"ifc   •1120 

W..i.!ri,  ,t.  Onl  ;j7'» 

"    ■   '  '•  '.'.'.  081 

-   . 'Ill 

468.  1013 

143 

42H 

031 

ior.5 

•  I      DifrrTftitlfil   flotation    '482 

'     J* IKl 

"•    ^    1R2.  425 

'    "   'inla  MInlnr  k  Bmeltlnic,  Bo. 

•  •  -  ■  ■ 74.    770 

ug  Work*.  Australia 79 

am 

761 

IBft.  ftB7.    «»3 

uintr  <Vvi*ion h3h 

W:il.|,      It     T        I>n|l  Wt    dl«-«  ..,•5311 

Walah.   Onl 240.    46N 


Pag-e 

Walters.    C.    W 40,    i52 

Walters.    T.    T..    death    1097 

Wano  Mining  Milling:.  Colo 767.  1013 

War   Cabiiift,     Ectning  Sun  eilitorial o<d'^ 

War    Dept.      Gas    work    28 

War  efforts.   Trail   Smeltery,  B.  C 20b 

War    iiulustries    badsre    361 

War  Industries   Board    1004.   1041 

— .A.iui   prices    673.    1041 

— lutte  trouble  and  copper  price ISO 

— Chromite    output    •'"•> 

— Control  of  sulphur  bearing  materials.  .  .    3r^ 

— Copper   price    933,    1134 

— Copper   producers  and  price  0x111? 312 

— Gold   miniiisr   essential    184 

— Heatinsr   plant    economy    l-i7 

— Lead  output ^SS 

— Lead    rationing    J334 

— New   divisions    220 

— New   preference   list    ^oO 

— New   zinc   uses    9~^ 

— Paper    conserA'ation    -JSO 

— Pig  tin  licensed 588 

— Pig   tin    sales    1015 

— Platinum    license   regulations    035 

— Potash    developments    1003 

— Preference   lists    ' 716.    9(>7 

— Price-fixing    457 

Editorials     507 

— Priorities  lists    -199 

— Priority  administration 257 

— Sampling  and  analysis  questions 710 

— Steel  allocation  stopped    1004 

— Steel   inventory    543 

— Steel    price     1090 

— Steel    shipments    229 

— Sulphur    controversy    421 

— Sulphur    materials     85 

— Sulphuric    acid     price     ■. 29 

— Tin    control    541.    675 

— Tin    importers   protest    882 

— Tin  regulations    883 

— Tin   situation.      Editorial    92() 

— To  advise  on   contract   adjustment    989 

— Would    continue    Federal    supervision.  .  .  .    920 

— Zinc    stimulation     302 

War    Labor    Bd 723 

— Minimum   wage    371 

— St.  Joseph   and   Sloss-Sheffield  awards.  .  .    315 
War  Labor  Policies  Bd 723 


-Draft    and   industries    .500 

-Standardization   of    wages    230 

War  Minerals  Act  228.  372.  457.  536,  547. 

588.  634,  680,  930,  1003,  1041 

— Editorials    462.    680.    1007 

— Passes   Senate    545 

— Producers   convene    11.34 

— Program    developing     907 

— Redrafted    457 

— Relief    lacking     U>88 

— Reported    to     Senate     500 

— Reserves     justified     885 

— Signed    675 

War    Minerals    Corporation 230 

War   Minerals    Investigation    66(i 

War    minerals    of    Coloratio 382 

War  i)rices  prevent  normal  business 1074 

War    Revenue    Bill     797 

War    Shii)ping   Control    Bd 7() 

War-time   economies.      Editorial    276 

War    toincR.      See    also    "Reconstruction." 

— American    General   Staff.      EtUtorial    ....      35 

— Appeal  to  patriotism  of  coal  miners   ....    361 

— Buffalo   Bill   over  there    99 

— Business  situation    226 

— Chemical  firms  quizzed 220 

— Chlorine  regulations    185 

— Coal    from   Lens 800 

— Coal    miners'    exemption    71 

— Combing   non-essential  industries    270 

— Contract    cancellations     921 

— Cooperation  of  zinc  interests 217 

— Cornishmcn's  record    194 

— Destruction   of   French   coal   mines    1077 

— Disintegration   of   war  bureaus    884 

— Draft  calls  suspended    885 

— Electrochemistry    and   the   war    721 

— End  in  sight    842 

— End    of   the    war    887 

— Engineers  response    32 

— English    Channel    Tunnel    .' .'    185 

— ^'inancing  the  war    70 

— French    industry   and    war    837 

— Gas  warfare  work  unified    70 

— Geological   Survey's  part    11.35 

— Germany's  economic  position 800 

— H,    R,    Merton    &  Co,   refused   license.  .  .  .    633 

— Let    there    be    no    relaxation    800 

— Mexii-o    after    the    war    887 

— Miners   and   deferred   chiss    455 

— Mining    in    Alaska    .'    oil 

— MiniuK  in  "No  man's  land" 187 

— Nav.v    contracts    open     71 

— Navy's  iiurch.ise  of  non-ferrous  metals!!  1135 


— New   draft    and    industry 

— Notice    to    lead    users    

— T'rcMidcnt's    mcHsaircH    ! 

— RaniiflcatioiiH  of  Army  Ordnance  Dept 

—  RcHUltH.       Editorial     

— Steel    coiiHcrvation     '. " 

— 8t«H-l    for    war  only    !!!!!!!    4., . 

— HlM-l   um-d   for  copper  In  Germany    !  !  !  !  !    22"? 


455 
718 
721 

28 
024 

28 


1009 

31': 

.'102 

270 

630 

71 

1009 


-Stop    the    waMte.      Editorials 

— SiirpliiH    material    bureau     

— SiiHtifMHloii   of    recruiting    

— Tin's    Importance    

— Tonopah   and   war    .'.'•6()1 

— Turn    old    told    into    cnnh     

— When    the   boyn   como   home    

— Ycar'n    Kleel    exporlH    ','.'    220 

W(ir    Trnde    Hoard. 

'■' liif'TiMCH    rcToltcd     007 

II""     llxt      1003 

iiiporiM    nilliiK    674 

ore    Imiiorlatlnii     11. '15 

Di  i.ii»,u-k    to    r«>celve   metal*    i\:\:\ 

— Export  connervntlon    587 


Pa"'e 
War  Trade  Bd.    (Ctd.) 

— Exports    to    Mexico    270 

— Graphite   restrictions    758 

— Graphite    stocks    ample     7'2 

— Graphite   supply   insullicient .    360 

— Import    restrictions     1088 

— Iron    ore    importation    892,    966,    1042 

— Magnesite    imports    71,    7t) 

— Russian    aid    900 

— Swedish   metal   agreement    883 

— 'To    continue     1003 

— Tungsten    embargo    refused     1088 

Ward.   H.     Notes  on  amalgamation  practice   834 

Ward,  L.  E 617 

Warehouses,  Mo 553 

Waring,    G.    H 400 

Warner,    W 735 

Warren,    E.    E 939 

Warrior  Copper,   Ariz 065 

Wasatch   Mines,    Utah    640 

Washburn  vs,  Gregory  Co 1115 

Washers,    Centrifugal,    Filtros   in    336 

Washing  plants,   Batesville,  Ark 596 

Wa.shington — Antimony    309 

Washins'ton-Arizona,    Ariz 339,   380 

Washington — Gold    380 

Washington,    H,   S 891 

Washington,    Ida 1014 

Washington — Labor    280 

— Manganese     1098 

— Magnesite 280 

— Metals,    1917    274 

Washington  reverses  itself.      Editorial    ....    232 

Washington — Transportation     597 

Washoe   Reduction   Works    144 

— New    stack     •870 

Wastage  of  coke  byproducts *254 

Water   as  dust   allayer    783 

Water.    Atomized,    for    dust    prevention.  .  .  .    249 

Water    car,    Legner     *1073 

Water   content    and   concrete    strength    ....  "998 

Water    cooler     ; .  •134 

Water    determination    in    mineral    oils.    Ben- 
zol method 357 

Water  production.   Calif,   oil   fields    720 

Water-seal  shaft  ring •1129 

Water  tanks  in  cold  climates 171 

Waterloo,    N,   M 282.    336 

Waters,   A.  L 368 

Watkins,   J.   H,      Pyrite  mining,    S.   C •517 

Watres,  L,   A 181 

Watson,    T.   S 836 

Watt,    A.   P 278.    681 

Waugh    steel    punching    machine     •22.5 

Waxahaehia,   Okla 372 

Way,    S.    C„    death    805 

Webb-Pomerene  bill    795 

Weber  Chimney  Co 169 

Webster,    M,    F 930 

Wedge    furnace    cooling    table *944 

Weed,    W,    H 425 

— Mines   hand    book tl92 

Weeks,    F,    D,      Photo    •125 

Wegeman,  C,  H.     Salt  Creek  oil  field,  Wyo.  1549 

WVlch,   H,  K 325 

Welch,    M.    T 725 

Welch.    N.    J.      Photo     ^540 

Weld.  CM 228 

Welding,   Arc,   with   portable  rheostat    ....  ^224 

— Electric     782.    914 

— Metallic-electrode   arc    .■ *1081 

Welfare,       See    also    "Safety,"     "Housing," 

etc, 1001 

— Labor   camp,    Minnesota   Steel   Co ^911 

— Life    of    mining    community     •731 

— Morale  of  mill  crews    6.58 

— Mosquito    elimination    and    malaria    ....  1064 

— Workmen's   homes    596 

Wellington,     Colo 1014 

— Dividends     404 

Wells,    A.    E 229,    595 

Wells,    B 417,    .595 

— Photo    '414 

Wells,    E,   H 368 

Wessels,  J,  J,     Jackhamer   rs.  reciprocating 

m.acliines     ; 209 

West    Africa.      See    "Gold    Coast." 

West  Dome  Consolidated,  Ont 44,   282 

West    End  Consolidated.   Nev 196,    240, 

428,   646,   768,  808.   1055 

— Annual   report    Oil 

— Descriptive    article    '601 

— Jim    Blitler    suit, 

— Dividends    799 

Sup.  Court   decision   text 64 

— Production 44.  88.  282.  .326.  372, 

554.   808,   893,   933,   976,   1014,   1055 
West,  R.  H.     Manganese  mining.  Magdalena. 

N.  M 435 

West   .Rand  Consol,,   So,  Africa 954 

West  Texas  Sulphur,  Tex ^979 

West   Tintic   district 706 

West   Tonopah,    Nev 88,   1055 

West     Va.     I's.     Southern    Coal 861 

Western    Magnesite,    Ariz 325 

Western  Nevada,   Nev 44,  340,  373,  768 

Western    Ore,    Calif 43 

Western    ITnion,     Ida 1100 

Western   Utah   Copper,    Utah....  196,    646.    1100 

Western  Utah  Exten..  Utah 282,  373.  894 

Westinghouse     Electric    Co, — Cottrell    plant 

equipment     1030 

— Magnetic  brake    1116 

— New     research    building 886 

— Temperature  clip   circuit   breaker 1033 

— Turbogenerator     '324 

WcHton,  R 368 

Wethcred.    0 869 

— Nigerian    tin     841 

Wi-therill    sejiarator    868 

VVexler,    S 10.52 

What    about     labor':'       Editorial 025 

What    about    Mexii'o?      Editorial 1137 

Wh.it    after    the    war?     Editorial 678 

What    AlHaceLfirraiiie   meant   to   Germany ..  1076 

Wh.it   is   an   engineer? 885.    063 

Winder.   A.    E,,   photo ^135 


July  1  to  December  31,  1918        ENGINEERING  AND  MINING  JOURNAL 


23 


Pag-e 

Wheeler,  C.  A.,  death 974 

Wheeler,   H.  A '>ol 

— Hoisting-  record   903 

— Uncertainties   of   g-eologrical   evidence.  .  .  .    878 
Wheeler.    R.     Pure   zinc   dust    for   precipita- 
tion           22 

When  the  boys  come  home.    Editorial 1009 

White,   A.   E 459 

White,    A.    G 228,    1U4;{ 

■White    arsenic.    Rhodesia    1()7B 

White.   B..   death 974 

WXiite  Caps,  Nev 44.  88.  196.  282.  326. 

372.  428.  554.  598.  646,  768 

White.  H.  A.     Grease  amalgamation  of  gold.  904 

White  Knob  Copper.  Calif 459.   1005 

White.   O.   V 278 

While  Pine  County.   Nev.     Mangranese 308 

White    Pine    Extension.    Mich 511 

White  Pine.    Mich 598 

— Production    767.    932 

White  Pine  section.  Tomichi,  Colo *331 

^Vhite   Reserve.    Ont 282,   468,    512 

Whitewater,   B.  C 44 

Whitman.    A.   R 764 

Whitman.   L 152 

Whitney.  G 738 

Whittome.  A.  C.    Dust  prevention  in  Trans- 
vaal mines 249 

Whv    minerals    float 1127 

Wide  Awake.  Colo.    .' 1014 

Wiggr.    C 485 

Wiggin.   A.   E 144 

Wilcox.    G.   B 725 

Wilcox,   Minn 1100 

Wilcox.   W.  G.    Powdered  coal   as  fuel 450 

Wilkins.   S.  L 466 

Wilhams.    C.    H 929 

Williams.   H.  C.    Freeing  threads   on  valve 

stems    •359 

— Tube    scraper    '358 

Wilhams.    H.    S.,    death 278 

Williams,  J.  H 595 

Williams.   S.  J.,   photo •471 

Williams.  W.  A.     New  converter,  Granby.  .    989 

Williams.   W.   D 508 

Willis.   C.   F 41 

— Efficiency  tests,   rock-drill  equipment.  ...  ^287 

— Life   of   mining  community ^731 

Willison.  J.  T.     Wire  cable  fastening ^267 

Williston.  S.  W..  death 465 

Wilshire-Bishop  Creek.  Calif 1054 

Wilson.  F.  B.     Hydraulic  and  placer  miningt321 

Wilson,    E.   H.,    death 1097 

Wilson,   G 891 

Wilson,  Li,  a.    Estimating  zinc  in  zinc  dust. 

•334.    672 

Wilson.  F>i'es.     Appeal  to  coal  miners 314 

— Liberty    Loan    letter 630 

— President's  messages.     Editorial 721 

— Recognition  of  engineers 1005 

Wilson.    R.   H 891 

Wilson,   W.   B 274 

Winehell.  H.  V 1052 

Windsor  Asbestos.   Quebec 727 

Winona.   Mich...  154.   240,   281,   684,   848.   1014 

Winslow.    R 44 

Wire  cable  end  fastenings  to  forged  sockets. ^267 

Wisconsin,  Calif 325 

Wisconsin  Zinc  Co 154.  894 

Witherbee.    Sherman   &  Co..   N.   Y •486 

Witkonski   vs.  Interstate   Callahan 1114 

Witwatersrand    district.      Cementation '996 

Witwatersrand.   So.  Africa 954 

Witwatersrand  Deep.    So.   Africa 954 

Wolcott.  H.  B 681 

Wolf.  H.  J.     Mine  sampling 671 


Page 
Wolf.   H.  T.    (Ctd.) 

— Mining   in   Telluride •SOS 

— Photo    ^415 

Wolfe  County  V8.  Beckett 1115 

Wolff.    E.    H 230 

— American    sheet-zinc   industry 304 

Wolfe.   C 725.   836 

Wolfram — Bohemia    856 

— China.    Swatow    district 445 

— Concentration •530 

— Uutermination  pf  tin  in 964 

— IniDort    duty     182 

Woin-ani   Mining   and   Smelting 50 

Wolfram — Portugal     314 

Wolframite — Tungstic    acid    determination.    585 
Wolverine  &  Arizona.  Ariz.     Dividends.  .  .  . 

239.   790 

Wolverine.  Mich 598.  808,   893 

Women   in  chemical  work 837 

— MiUworkers    1012 

— Smelting    industry     'ISfi 

Woodbridge.  D.  E.     Ark.  manganese  field.  .    669 

Woodlawn.    Utah    196 

Woodson.    W.    H.,    death 805 

Woodward    Iron,     Ala 468 

Woodworth,    T.    C 465 

Wool,   Mineral    209 

Woolfolk,   W,   G 42' 

Work   or  fight.      Editorial 365 

Working  costs,   Rand 954 

Workman.     M 84 

Workmen's  compensation,  Ariz 726,   892 

Worlds  Fair,  Ariz 281,  611.  766,   8()- 

Would  check  fuel  oil  wastage 715 

Would   confiscate   German   profits 674 

Would   continue   Federal   supervision 920 

Wrainpelmeier,    E,    L.    S 681 

Wrenn.    A.    A 322 

Wright-Hargraves,    Ont 154,    240,    598, 

646.    894 
Wright.  M.  H.     Hydro-electric  development. 

Dead   River.    Mich •285 

Wright.    W.    H 152 

Wyercozin.    Ark 281 

Wyoming — Manganese     799 

— Platinum  deposits    900 

Wyoming  platinum  mine 900 


Enticing  labor  from  work 755 


Y,.  G.  J.     Vanner  belt  cleaner 

Yaba    Copper,    Ariz 

Yak.   Colo 

Yampa.    Utah    

Yankee    Boy,    Ida 

Yawkey    W,    H 

Year's   steel   exports 

Yeatman.  P 362.  838, 

Yellow   Pine,   Colo 

Yellow    Pine,    Nev 

Yellowhammer,   Utah.    .' . 

Yellowstone.    Mo 

Yerington   Consolidated,    Nev 

Yonge,    A.   M 

Young.    A.   H 

Young.    E 

Young.   G.  J. 

— Capacity  of  belt  magnetic  separators.  .  .  . 
— Cooperation   among   small  mines...  ♦811, 

879. 

— Why   minerals    float 

Young.  W.  J..  Jr 

Your   part    


1040 
371 

404 
596 

1100 
238 
226 

1053 

in-^ 
33 

373 

196 
465 
508 
508 

•868 

1001 

1127 

1139 

577 


Page 
Yuba  Manufacturing  Co. 

— No.   17  dredge 299.    •300.    •.^Ol 

Editorial    320 

Yucca  Tungsten,   Ariz 46K 

— Valuation    665 

Yukon    Alaska   Trust.      Dividends 33,  O.'JH 

Yukon — Gold    6H3 

Yukon    Gold    645 

— Dividends    33,   504 

Yukon.    Placer   mining   in 1105 

Yule    marble     683 


Zeigler.    C 764 

Zenda.    Calif 4:', 

Zenobia.   Colo 0H4 

Zimmerman.   R.    E :i:'. 

Zinc   and   its  uses 705 

Zinc — Ark.     Comparative  data.     Mo.,  Kan.. 

Okla 302 

— Australia    23K 

Survey    first    half    1918 704 

— Benefits    of    cooperation    of    mining    and 

smelting   interests    217 

Zinc-box  clean-up    H'.iJ- 

Zinc-box    practical •lOl  7 

Zinc — Colo 382 

Smelting    389 

Zinc    Corporation,    Ltd. — Aus 452,   704 

— Zinc   dust   analysis.      Bibliography 145 

— Dust   estimating    •334.   673 

— Electrolytic,    U.    S 176 

— Estimation  in  zinc  dust 672 

— Gt.   Britain,   sheet 665 

Zinc   Hill,    Wis 44.    646,   84K 

Zinc — Hydrometallurgy.         Ehmination      of 

gelatinous    silica    1116 

Zinc   in   second   quarter,    1918.      Editorial.  .    189 
Zinc  in   the  third  quarter,   1918.     Editorial  731 

Zinc    industry     tl096 

Zinc — Joplin  shut   down 931 

— Kan.     Comparative  data.  Mo.,  Kan.,  Ark.  302 

— Mo 683 

Comparative  data.  Kan.,   Okla.,  Ark. .  .    302 

— New    uses    sought 920 

— Oklahoma.     Comparative  data.  Mo..  Kan., 

Ark .302 

Zinc-ore    treatment.    Laist •lllS 

Zinc    oxide — Baghouses ^126 

Zinc  o.xide  manufacture.  Monteponi 743 

Zinc — Prices.      Joplin    791 

Zinc   Producers   and   smelters   conference...    716 
Zinc  Producers'   Committee — -Joplin  prices.  .    791 

Zinc — Pure   dust    for   precipitation 22 

— Rolling  mill.    Amer.   Zinc.   I*rod ^778 

Cost     •  63ft 

— Sheet.    For   roofing •620 

Editorial    639 

— Smelting.   Coke-oven  gas  in 537 

— Smelting    works    of    Vado    Ligure ^212 

Zinc   soldering  acid 194 

Zinc — Substitute   for  other  metals 634 

— U.    S 363 

Editorials     189.    731 

1917    177 

Producers    ask    protection 588 

Sheet-zinc  industry    304 

Smeltinsr   capacit.v    679 

Imports  and  exports.  .72.  316.   542. 

760.   839.  1046 

Zirconium    analysis    in    steel 356 

Zirconium    ores    and    alloys 79.3 

Zirconium.    Rocky   Mountain   section 806 

Zuma.    Utah 282.    768.   1056 

Zuni.    Okla 512 

Zwack.    A 1014 


;J'V 


Engineering  and  Mining  Journal 


Volume  106 


July  6,  1918 


Number  1 


FTG.   1       TWO  16-FT.  SPLICED  STULLS  FOR  THE  NEXT  SET  AHEAD  TN'  THE  CAVED  PORTION  OP  A  STOPE  ARE  TEM- 
POfLA.RILY   SUPPORTED   ON   STRINGERS   KS.TENDKD  FROM   UNDER  THE   CAPS  OF  THE   SETS    IN    PLACE 

Recovering  Caved  Stopes  in  Narrow  Veins — II 


By  CLAUDE  T.  RICE 


The  threatened  collapse  of  a  stope,  timbered  but 
unfilled  for  five  floors,  ivas  prevented  by  quickly 
reinforcing  the  middle  floor  with  heavy  stulls 
cushioned  at  each  end  with  headboards  15  in. 
thick.  A  caved  stope  ivhich  was  filled  mainly  with 
large  slabs  of  ore  teas  reopened  by  taking  the  ore 
out  in  vertical  slices  from  the  top  doivn,  though  in 
another  cave  in  which  the  ore  had  broken  small, 
and  so  would  min  easily,  the  stope  was  reopened 


by  slicing  the  caved  ore  doicn  07i  its  angle  of  re- 
pose. In  still  another  rather  high  cave  that  had 
been  caused  by  falling  of  a  large  mass  of  ore  from 
the  back,  with  the  result  tliat  the  working  had 
been  stripped  of  timbers,  the  ore  was  recovered 
and  the  stope  reopened,  by  building  a  truss  across 
the  top  to  support  the  back,  and  then  draiving  the 
ore  from  below  this  truss  without  providing  other 
support  for  the  ^vcdls,  and  with  little  shoveling. 


AT  THE  Hecla  mine  a  year  or  two  ago  a  stope,  ap- 
/A  proximately  600  ft.  long  and  five  floors,  or  45  ft., 
-A.  A-  high,  in  one  of  the  veins  on  the  1200  ft.  level, 
suddenly  began  to  take  weight  and  to  give  trouble.  This 
was  not  surprising,  for  that  part  of  the  stone  had  been 
open  to  a  height  of  five  floors  for  several  months,  as  the 
mine  had  been  short  of  waste  filling  for  some  time.  The 
mining  of  the  top  floor  of  this  stope  had  been  permitted 
to  lag  greatly,  owing  to  the  fact  that  this  working  was 
in  ground  that  appeared  to  be  well  able  to  wait  indef- 
initely for  filling. 


The  back  of  ore  was  strong  enough;  it  was  the  walls 
that  had  begun  to  give  trouble,  for  the  span  of  five 
floors,  or  45  ft,  as  shown  in  Fig.  2,  had  proved  too 
much  for  them,  and  they  were  suddenly  showing  signs 
of  great  weight.  The  stulls  of  the  lower  part  of  the 
stope  began  to  snap  and  pop;  especially  those  upon  the 
middle  floor.  Something  had  to  be  done  immediately, 
or  the  stope  would  surely  be  lost. 

With  600  ft.  of  stope  threatening  to  cave,  it  was  a 
formidable  problem.  Yet  the  loss  of  the  stope  was 
averted  in  a  simple  way,  as  the  men  who  had  the  condi- 
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tion  to  contend  with  understood  what  was  really  happen- 
ing. Large  stulls.  many  of  them  24  in.  in  diameter,  were 
put  in  at  5-ft.  centers  on  the  middle  floor  of  the  stope, 
which  varied  in  width  from  7  to  14  ft.  Nothing  else 
was  done:  yet  these  stulls  prevented  the  stope  from  cav- 
ing and  held  the  working  open  until  it  could  be  filled. 

Stope  Sa\"ed  by  Putting  in  Stulls  and  Exceedingly 
Thick  Headboards 

The  reason  that  this  line  of  stulls  held  the  stope  open. 
even  after  the  weight  from  the  walls  had  begun  to  break 
fairly  large  stulls.  is  indicated  by  the  fact  that  these  new 
stulls  were  almost  immediately  driven  into  their  head- 
boards several  inches.  In  other  words,  it  was  the  initial 
creep  of  the  wall-<.  as  they  tried  to  arch  themselves 
across  this  wide  span,  that  was  causing  the  timbers  to 
fail.  The  walls,  therefore,  were  prevented  from  com- 
ing in  not  so  much  by  the  size  of  the  stulls  that  were 
used  as  by  the  especially  thick  headboards — five  3-in. 
planks  at  each  end — that  were  put  in  between  the  stulls 
and  the  ground  to  act  as  cushions.  With  30  in.  of 
crossgrain  timber,  exclusive  of  wedges  and  filling 
pieces,  between  the  walls  and  the  stulls.  sufficient  cush- 
ioning timber  had  been  provided  to  take  care  of  the 
creep  of  the  ground  until  arches  of  equilibrium  had  been 
established,  in  both  walls,  across  the  span  of  five  floors. 

Providing  for  the  initial  creep  of  the  ground  is  a 
mo.st  important  point  in  the  timbering  of  any  working, 
and  it  is  because  many  mining  men  do  not  have  a  clear 
conception  of  what  really  happens  when  ground  begins 
to  take  weight  that  hundreds  of  posts,  s+^ulls  and  caps  are 
broken  in  mines  each  year  that  should  nnt  be  broken  and 
would  not  have  been  if  put  in  with  sufficient  provision 
for  taking  care  of  the  initial  creep  of  the  ground.  It 
therefore  may  not  be  amiss  to  digress  slightly  in  order 
to  explain  just  what  occurs  when  ground  takes  weight, 
and  precisely  what  did  happen  in  this  large  Hecla  stope 
when  the  walls  began  to  cave  in,  as  the  whole  subject  is 
rather  intimately  entwined  with  the  matter  of  caved 
stopes  and  their  occurrence. 

It  seems  extraordinary,  e.specially  after  the  weight 
of  the  walls  had  begun  to  break  stulls  18  in.  in  diameter 
and  only  from  7  to  14  ft.  long,  that  a  stope  45  ft.  high 
and  600  ft.  long  which  was  threatening  to  cave  could  be 
.saved  simply  by  putting  in  a  series  of  large  stulls  at  5-ft. 
centers  along  the  middle  floor.  Yet  to  one  who  under- 
.stands  just  what  happens  when  ground  takes  weight  it 
is  not  surprising  that  such  a  simple  reinforcement  was 
sufllicient  to  hold  the  stope.  The  reason  why  this  line  of 
.stulLs,  which  was  put  in  with  exceedingly  thick  head- 
boards on  the  middle  floor  of  this  stope,  prevented  the 
working  from  caving,  even  after  the  weight  had  become 
so  great  that  it  was  breaking  stulls  18  in.  in  diameter 
(and  ground  is  pretty  heavy  that  will  break  such  stulls 
when  they  are  only  7  to  14  ft.  long),  was  .simply  that  the 
30  in.  of  cro-^.sgrain  timber  in  the  headboards  of  the 
new  Ktull-s  was  amply  thick  enough  to  continue  to  yield 
until  the  initial  creep  of  the  walls  had  .stopped.  When 
that  was  over,  these  new  stulls,  2  ft.  in  diameter  and 
placed  at  5-ft.  centers,  were  strong  enough  to  hold  in 
place  the  ground  that  had  not  keyed  itself  up. 

If  the.se  stulLs  had  failed,  the  ground  that  had  not 
been  able  to  key  itself  up  into  position  in  the  walls  would 
have  Pome  in.  The  footings  from  which  the  "dry" 
arches    or   sub-archen   of   self-support    were    springing 


would  have  failed.  The  ground  that  had  keyed  itself 
in  place  would  then  have  come  in.  The  failure  of  the 
footings  of  the  arches  would  have  increased  the  space  of 
the  major  arch,  and  that  would  have  caused  the  solid 
rock  of  the  walls  again  to  become  beams,  and  they  would 
have  had  to  slab  off  under  tension  and  shearing  stresses 
until  they  had  again  assumed  the  arched  shape  proper 
for  carrying  the  weight  entirely  in  compression  across 
the  increased  span.  By  that  time  the  working  would 
have  been  filled  with  broken  material  from  the  walls,  and 
probably  the  span  across  the  top  of  the  opening  would 
have  been  increased  so  greatly  that  the  back  itself  would 
have  begun  to  cave.  The  stope  would  have  been  filled 
with  broken  material  from  the  back  and  walls,  and  the 
working  would  finally  have  been  lost  in  spite  of  every- 
thing that  could  be  done.  That  is  the  mechanics  of  caves. 
Sometimes  it  is  walls,  at  other  times  it  is  the  back, 
occasionally  it  is  both  the  walls  and  the  back  that  give 
the  trouble.  It  all  depends  upon  the  conditions  and  the 
strength  of  the  ground.  But  practically  all  caves,  if  the 
truth  were  known,  could  be  traced  back  to  the  fact  that 
when  the  working  was  first  opened  up,  and  also  when  it 
was  subsequently  retimbered,  the  sets  or  posts  or  stulls 
were  put  in  without  any  provision  for  keeping  the 
weight  of  the  ground  from  becoming  excessive  on  the 
main  members  of  the  sets  during  initial  creep.  The 
timbers  have  consequently  failed  much  sooner  than  they 
should  have,  and  so  the  working  has  had  to  be  retim- 
bered much  oftener  than  it  should  have  been,  ground  has 
had  to  be  taken  out  at  each  retimbering,  and  this  has 
made  the  working  larger  and  larger,  and  therefore  even 
harder  to  hold.  Finally,  as  the  result  of  this  improper 
handling  of  the  timbering  of  the  opening,  the  ground 
in  the  whole  vicinity  has  got  in  motion,  and  the  work- 
ing has  probably  caved. 

Cave  Filled  Mainly  with  Large  Slabs  Reopened  by 
Taking  the  Ore  Out  in  Vertical  Slices 

The  first  caved  stope  the  reopening  of  which  will  be 
discussed  in  detail  is  that  which  occurred  between  No. 
4  and  6  chutes  on  the  1200-ft.  level  in  the  main  Hecla 
orebody.  As  shown  in  Fig.  3,  this  cave  was  60  ft.  long 
and  did  not  catch  itself  up  until  it  was  about  38  ft. 
above  the  tramming  track  of  the  slice  that  was  being 
mined.  Throughout  most  of  its  length  this  cave  had  a 
width  of  24  ft.  In  caving,  the  back  had  come  down 
mainly  in  large  slabs,  so  that  the  pile  of  ciaved  ore 
showed  little  tendency  to  run,  even  in  rather  steep  faces. 
Consequently  the  ore  was  taken  out  in  vertical  slices 
from  the  top  down,  supporting  the  walls  with  spliced 
timbers  as  fast  as  sufficient  room  was  made  for  a  stull 
to  be  positioned  properly  with  respect  to  the  sets  in  the 
uncaved  part  of  the  stope. 

At  the  time  that  the  cave  occurred,  the  back  had  been 
stoped  up  10  floors,  or  90  f t ,  above  the  1200-ft.  level. 
The  customary  horizontal  slice  three  floors  high  had 
been  taken  out  across  the  top  of  the  stope,  the  stope 
tramming  tracks  had  been  raised  from  the  sixth  to  the 
ninth  floor,  crossboard  lagging  had  been  put  in  on  the 
floor  above,  and  the  stope  tightly  filled  with  waste  be- 
low the  ninth  floor  in  preparation  for  resumption  of 
stoping,  when  suddenly  the  back  for  60  ft.  along  the 
vein  began  to  take  weight.  So  little  time  remained  for 
putting  in  reinforcing  timbers  that  only  the  tramming 
floor  could  be  attended  to  before  the  stope  caved.     But 
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fortunately  the  stringers  put  in  on  both  sides  of  the 
track  and  the  helper  posts  stood  on  them  to  catch  up 
the  stuU  caps  of  the  crossboard  floor  had  proved  suffi- 
cient reinforcement  to  hold  the  tramming  floor  open,  al- 
though the  rest  of  the  stope  closed  in  completely. 

As  soon  as  the  back  had  stopped  caving  and  the  stope 
had  become  quiet,  reopening  of  the  v^^orking  began.  Be- 
ginning on  the  crossboard  floor  in  the  uncaved  part  of 
the  stope,  and  tvi^o  sets  back  from  the  end  of  the  cave 
that  vi^as  nearest  to  a  chute,  the  back  was  stoped  up  a 
floor  and  advanced  to  the  edge  of  the  cave,  timbering  the 
nev^^  floor  securely  with  stuU  sets  as  the  face  was  car- 
ried ahead.  As  the  end  of  the  cave  was  still  going  up 
almost  vertically,  the  stope  was  again  raised  a  floor  two 
sets  back  from  the  face,  advanced  to  the  edge  of  the 
cave,  and  timbered  securely.  On  this  floor  the  stope 
broke  into  the  open  space  above  the  pile  of  caved  ore, 
and  as  the  back  over  the  cave  was  only  three  or  four 
feet  higher  than  the  back  over  the  stope,  it  was  de- 
cided to  work  in  from  this  floor  in  catching  up  the  cave. 

Spliced  Stulls  Used  in  Catching  Up  Cave,  as  Stope 
Was  24  Ft.  Wide 

As  the  caved  stope  was  24  ft.  wide,  even  right  under 
where  the  back  had  caught  itself  up,  spliced  stulls  had 
to  be  used  in  making  the  back  secure.  In  order  to  facili- 
tate the  handling  of  these  catching-up  stulls,  stringers 
16  ft.  long  and  extending  6  ft.  out  into  the  cave  were 
put  in  on  the  top  floor  of  the  stope.  These  stringers 
were  securely  carried  at  the  stope  end  by  being  blocked 
down  tightly  upon  false  posts  from  th©  stull  cap  above, 
being  held  in  position  the  while  by  means  of  collar  cleats 
from  the  stull  cap,  as  shown  in  Fig.  1.  At  their  outer 
ends  the  stringers  were  blocked  up  to  the  proper  height 
from  the  pile  of  caved  ore.  Four  stringers  were  put  in, 
so  that  there  was  a  stringer  under  each  end  of  the  two 
stulls  that  were  to  be  butted  together.  One  of  these 
stulls  was  16  ft.  long — the  greatest  length  of  timber  that 
could  be  got  into  the  stope  conveniently.  The  other  was 
8  ft.  long. 

As  soon  as  they  had  been  lifted  up  on  the  stringers, 
the  two  stulls  were  toenailed  together  with  120-penny 
spikes.  This  having  been  done,  the  spliced  stull  was 
rolled  out  into  proper  position  at  5-ft.  centers  from  the 
last  stull  cap  in  the  stope.  Headboards  of  3-in.  planks, 
three  deep  and  5  ft.  long,  were  put  in  at  each  end,  and 
the  spliced  stull  was  then  securely  blocked  in  place.  In 
blocking  all  the  stulls  in  these  caves,  the  bottom  wedges 
were  driven  in  much  further  than  the  upper  ones,  so  as 
to  bend  the  headboards  out  considerably  at  the  bottom. 
Then,  in  case  the  top  weight  should  come  again  on  the 
stope  before  side  weight  had  nipped  the  stulls  securely 
into  their  headboards,*  the  timbers  would  be  much  less 
likely  to  give  way. 

As  soon  as  the  first  catching-up  stull  had  been  got  in, 
and  the  back  caught  up  securely  from  it,  the  miners  be- 
gan to  carry  down  an  approximately  vertical  slice  across 
the  end  of  the  pile  of  caved  ore,  so  as  to  make  room 
for  a  line  of  stulls  from  top  to  bottom  of  the  cave. 
The  ore  from  the  slice  was  allowed  to  run  down  to 
the  crossboard  floor,  where  it  was  drawn  into  a  car, 
with  a  minimum  of  shoveling,  and  then  run  to  the 
nearest  chute. 

In  carrying  dov^m  the  slice,  little  trouble  was  had  in 
keeping  the  face   almost   vertical,   owing  to  the   boul- 


ders that  were  scattered  through  the  pile  of  caved  ore. 
Occasionally  one  of  these  boulders  would  give  trouble, 
and  then  it  would  be  drilled  half-way  through  with  a 
Jackhamer  drill  and  blasted  with  just  enough  dyna- 
mite to  split  it  open,  shaking  the  pile  as  little  as  pos- 
sible. But  if  the  boulder  could  be  skidded  down  to  the 
crossboard  floor  without  much  difliiculty,  this  would  be 
done  before  the  boulder  was  block-holed. 

As  soon  as  enough  wall  was  exposed  to  permit  of 
positioning  a  spliced  stull  properly  at  5-ft.  centers  hor- 
izontally and  9-ft.  centers  vertically  from  the  other  tim- 
bering in  the  stope,  four  stringers  would  be  put  in  on 
that  floor,  with  their  outer  ends  carried  from  the  pile 
of  caved  ore.  Then  the  spliced  stull,  after  having  been 
toenailed  together,  would  be  rolled  into  position  on  these 
stringers  and  securely  blocked  in  place,  just  as  in  the 
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FIG.     2.      CAVING    WAS    AVERTED    BY    QUICK    ACTION    IN 
PUTTING   IN   HEAVY    STl'LLS   WITH   THICK   HEAD- 
BOARDS ALONG  THE  CENTER  OF  THE  STOPE 

case  of  the  catching-up  stull,  except  that  the  headboard 
planks  of  the  lower  stulls  were  only  2\  ft.  long — the 
length  of  headboard  used  in  the  stull  caps  of  the  stope. 
As  soon  as  a  stull  had  been  got  in  below  one  above,  not 
only  would  the  two  be  braced  from  the  stull  caps  ad- 
joining, but  posts  would  also  be  put  in  between  the  lower 
and  the  upper  stull,  so  as  to  tie  them  together  into  a 
stull  set  and  make  the  timbering  in  the  cave  more 
secure. 

In  this  manner  the  vertical  slice  was  worked  down 
until  the  crossboard  floor  was  reached.  Then,  as  th- 
place  of  the  ore  had  been  taken  by  a  series  of  stull 
sets  which  were  tied  to  the  timbering  of  the  uncaved 
part  of  the  stope  adjoining,  and  the  walls  were  securely 
supported,  the  miners  went  again  to  the  top  of  the 
cave,  moved  the  stringers  ahead  a  set,  again  carrying 
their  outer  ends  on  blocks  from  the  pile  of  caved  ore, 
and  put  in  another  catching-up  stull,  just  as  before. 
As  soon  as  the  back  had  been  securely  blocked  up  from 
this  catching-up  stull,  which,  of  course,  had  5-ft.  head- 
boards, as  did  the  first  catching-up  stull,  the  miners 
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would  begin  to  carry  down  another  vertical  slice  across 
the  end  of  the  cave,  timbering  it  a.-^  fast  as  they  took  out 
the  ore.  In  this  way  the  pile  of  caved  ore  was  worked 
out  in  a  series  of  vertical  slices. 

As  soon  as  all  the  ore  had  been  got  out  of  the  cave, 
the  uncaved  part  of  the  stope  on  the  end  at  which  th  - 
reopening  of  the  cave  had  begun  was  stoped  across  to 
the  nearest  waste  raise,  the  13th  floor  mined  across  the 
stope.  and  the  back  over  the  far  end  of  the  cave  squared 
up.  Then,  after  the  far  end  of  the  cave  had  been  lagged 
so  as  to  keep  the  waste  tilling  from  becoming  mixed 
with  the  ore  when  mining  of  the  block  next  that  end  of 
the  stope  began,  the  tramming  track  of  the  stope  war. 
raised  to  the  12th  floor,  the  crossboard  lagging  was  pu^ 
in  on  the  13th.  the  stope  filled  tightly  with  v/aste  up 
to  the  new  tramming  floor,  and  everything  made  ready 
for  the  resumption  of  stoping,  just  as  though  there 
never  had  been  a  cave. 

The  stope  that  caved  between  Nos.  10  and  12  chutes  of 
the  1400-ft.  level  had  to  be  reopened  in  a  somewhat 
different  manner,  as  the  ore  had  broken  small  in  cav- 
ing, and  so  ran  easily.  The  vein  had  been  stoped  to  a 
width   of  about   20   ft.   between   these  chutes,   and  the 
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Stulls  with  5-ft.  headboards  were  put  in  at  the  top 
to  catch  up  the  back,  starting  at  one  end  and  work- 
ing ahead  and  up  the  cave.  Generally  the  headboards  of 
these  catching-up  stulls  were  put  in  three  3-in.  planks 
deep  at  each  end  and  planks  5  ft.  long  were  always 
used  as  headboards  on  the  catching-up  stulls.  When 
these  catching-up  stulls  could  not  be  got  in  near  enough 
to  the  back  to  block  the  ground  up  directly  from  them, 
r.prags,  and  even  small  false  sets,  were  stood  on  top  of 
them  to  catch  up  the  ground.  In  places  where  the  stulls, 
owing  to  the  shape  of  the  walls,  had  to  be  placed  rather 
far  apart,  bad  ground  betweeir  was  also  caught  up  by 
lacing  old  planks  across  from  stull  to  stull. 

When  the  top  of  this  cave  was  reached,  an  Ingersoll- 
Rand  tugger  hoist  was  mounted  on  a  3-in.  cross- 
bar and  used  for  "snaking"  stulls  and  other  timbers 
up  the  pile,  for  as  soon  as  the  near  side  had  been 
caught  up  securely,  catching-up  stulls  were  also  put  in 
down  the  other  side  of  the  cave  and  the  back  at  that  end 
also  made  safe. 

As  soon  as  the  back  had  been  secu redly  caught  up  and 
the  sides  trimmed  down  carefully,  the  miners  began  at 
the  end  nearest  a  chute  to  run  the  ore  in  the  pile  down 
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working  carried  up  seven  sets  above  the  level.  The 
tramming  tracks  of  the  stope  had  just  been  raised  to 
the  .sixth  floor,  the  crossboard  lagging  put  in  on  the  floor 
above,  and  the  stope  below  filled,  whon  the  b-ick  began 
to  cave  for  a  len;.-th  of  almost  100  ft.  along  the  vein. 
Stringers  ynd  helper  posts  were  rushed  in  on  the  tram- 
ming floor,  and  these  proved  sufficient  to  hold  that 
floor  open.  But  most  of  the  stope  above  was  stripped  of 
timbers,  and  the  stull  sets  at  the  edge  of  the  cave  were 
.sma.shed  down  at  the  center,  even  on  the  crossboard 
floor. 

Thi.s  cave,  as  shown  in  Fig.  4,  was  more  than  90  ft. 
long  and  had  eaten  up  for  more  than  50  ft.  above  the 
tramming  track  of  the  stope  before  it  stopped. 
Throughout  most  of  this  height  the  cave  was  20  ft. 
wide,  but  at  the  top  the  vein  was  only  7  or  8  ft.  wide. 
The  ore  had  broken  fine  in  caving  and  had  run  down  at 
the  endK  at  a  fairly  low  angle  of  repose.  As  the  stope 
had  arched  itnelf  in  the  plane  of  the  vein,  and  an  open 
space  from  5  to  7  ft.  high  had  been  left  between  the 
back  and  the  top  of  the  caved  pile,  it  was  easy  to  enter 
the  cave  from  either  end  after  the  ground  had  become 
quiet. 


ft  its  angle  of  repose  through  the  crossboards  into  a 
car,  and  then  trammed  it  to  the  nearest  chute  practically 
without  any  shoveling.  In  this  way  the  pile  of  caved  ore 
was  removed,  and  the  walls  were  supported  with  spliced 
stulls  as  soon  as  enough  wall  was  exposed  for  placing 
these  permanent  stulls  at  5-ft.  centers  horizontally,  and 
9-ft.  centers  vertically,  from  the  timbering  in  the  un- 
caved part  of  the  stope  adjoining. 

The  stope  being  20  ft.  wide,  these  stulls  had  to  be 
spliced.  First  a  stull  16  ft.  long  was  blocked  up  into 
proper  position  on  the  pile  of  cavediore,  and  then  a  butt- 
block  stull  4  ft.  long  was  put  in  to  splice  it  out  across  the 
stope.  Headboards  2\  ft.  long  and  of  the  usual  thick- 
ness were  put  in  at  each  end  between  the  spliced  stull 
and  the  ground,  and,  in  order  to  enable  these  stulls  to 
carry  top  weight  better,  they  were  put  in  a  little  high 
at  the  splices. 

As  fast  as  the  stulls  were  got  in  they  were  braced 
sideways  from  the  nearest  stull  on  the  same  floor  both 
at  their  ends  and  at  the  splice,  and  as  soon  as  a  stull 
had  been  put  in  under  one  above,  posts  were  stood 
under  the  splices  as  well  as  under  the  ends  of  the  stulls, 
so  as  to  tie  the  timbering  together  securely  into  stull 
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sets,  and  these  posts,  in  their  turn,  were  also  braced 
sideways  from  one  another,  so  that  if  a  boulder  should 
roll  down  the  stope  it  would  not  knock  out  a  post. 

As  rapidly  as  the  pile  of  caved  ore  was  worked  back  at 
the  bottom,  and  stull  caps  that  had  been  crushed  down  at 
the  center  were  uncovered  on  the  crossboard  floor,  new 
spliced  stulls  were  put  in  over  them,  blocking  the  splice 
up  from  the  crushed-down  stull  at  the  same  time  that 
posts  were  put  in  both  at  the  ends  and  over  the  splice  to 
tie  the  new  stulls  to  the  stull  cap  above  so  as  to  form  new 
stull  sets.  By  the  time  five  or  six  of  these  new  spliced 
stull  caps  had  been  got  in  on  the  crossboard  floor,  the 
walls  had  pinched  the  stull  caps  on  the  different  floor 
above  sufficiently  into  their  headboards  for  the  old 
crushed-down  stull  caps  of  the  crossboard  floor  to  be 
taken  out  with  perfect  safety.  Of  course,  as  soon  as 
the  crushed-down  stull  caps,  some  of  which  were  18  in. 
low  at  the  center,  were  taken  out,  posts  were  stood  under 
the  new  caps,  both  at  their  ends  and  under  the  splices. 
This  leaving  of  the  crushed-down  stull  caps  in  until  the 
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FIG.    4.      LONGITUDINAL   SECTION    OP    STOPE    ABOVE    THE 
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imum  of  dynamite.  Generally  so  little  ground  had  to  be 
taken  out  in  mining  this  ore  that  blocking  could  be  used 
to  fill  in  behind  the  headboards  of  the  .stull  sets,  but 
occasionally  so  much  ground  had  to  be  shot  out  in  get- 
ting the  ore  that  a  new  butt  .stull  had  to  be  put  in. 
Fortunately,  owing  to  the  way  in  which  both  the  stull 
caps  and  the  posts  are  braced  from  one  another  in  the 
Hecla  stull-set  system  of  timbering,  there  was  little 
possibility  of  the  timbers  collapsing  when  the  ground 
was  shot  out,  and  it  is  just  to  prevent  that  possibility 
that  both  the  posts  and  the  stull  caps  are  so  securely 
tied  to  one  another  by  collar  braces.  Of  course,  the 
ore  could  have  been  shot  out  of  the  walls  while  work- 
ing the  ore  out  of  the  cave,  but  waiting  until  the 
stope  is  all  caught  up  and  everything  is  ready  for  fill- 
ing, before  the  ore  is  shot  out  of  the  walls,  is  much 
better  practice,  as  there  is  then  much  less  danger  of 
starting  the  stope  to  caving  again. 

Another  cave,    if   such    it   may   be   called,   that   pre- 
sented a  somewhat  different  problem,  occurred   in  the 
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FIO.    5.      LONGITUDINAL   SECTION   OF    STOPE   ABOVE    1400- 
FT.  LEVEL  THAT  CAVED  FOR  .V  LENGTH  OF  30  FT., 
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50    FT.    BETWEEN    CHUTES    NOS. 
30   AND    32 


ground  had  nipped  the  spliced  stull  sets  above  securely 
into  their  headboards  was  much  better  practice  than 
to  have  taken  out  the  crushed-down  stull  caps  as  fast 
as  they  were  uncovered. 

In  this  way,  as  fast  as  the  ore  was  drawn  down  at 
its  angle  of  repose  into  cars  on  the  tramming  track 
of  the  stope,  and  taken  to  the  nearest  chute  to  be  sent 
to  the  level,  new  stull  caps  were  put  in  to  support  tha 
v;alls,  and  then  as  soon  as  they  could  be,  these  stull 
caps  were  tied  to  those  above,  and  to  the  side,  with  posts 
and  braces  to  form  a  series  of  stull  sets. 

When  all  the  ore  had  been  got  out  of  the  cave,  and 
the  working  had  been  timbered  securely,  stoping  was 
resumed  at  the  end  that  was  nearest  to  a  waste  raise, 
and  the  different  floors  were  carried  through  to  this 
waste  raise  and  manway.  Often,  when  that  had  been 
done,  the  tramming  track  of  the  stope  was  raised  to 
next  to  the  top  floor,  the  crossboard  lagging  put  in  on 
the  top  floor,  and  the  floors  below  the  tramming  track 
were  filled  tightly  with  waste  in  preparation  for  re- 
sumption of  stoping. 

Before  filling  the  stope,  the  little  ore  that  had  been 
exposed  in  the  walls  by  the  slabbing  resulting  from  the 
caving  of  the  working  was  drilled,  either  with  a  stoper 
or  a  Jackhamer,  and  shot  out  carefully  with   a  min- 


stope  between  Nos.  30  and  32  chutes  on  the  1400-ft. 
level.  The  stope  had  been  carried  up  six  floors,  but  as 
the  mine  was  temporarily  .short  of  waste  filling,  the 
seventh  floor  was  being  worked  out.  At  that  time  only 
drilling  was  being  done  by  the  miners,  and  the  blast- 
ing of  the  holes  was  left  for  a  special  crew  to  do  after 
the  night  shift  had  left  the  mine.  As  a  result,  often 
100  holes  would  have  to  be  blasted  at  a  time  in  one  stope. 
In  this  particular  stope  about  60  holes  7  ft.  deep  had 
been  drilled  in  the  back,  and  were  ready  for  blasting. 
The  ground,  although  breaking  well,  required  consider- 
able dynamite  to  break  the  holes  to  bottom,  and  the 
blasting  crew  loaded  the  holes  a  little  heavier  than 
usual.  As  a  consequence  the  holes  not  only  broke  to 
bottom,  but,  going  all  at  one  time,  they  shook  the  back 
so  badly  that  a  block  of  ground  about  6  ft.  deeper  than 
had  been  drilled  fell  out  of  the  top  of  the  stope.  The 
back  was  thus  several  feet  higher  than  the  seventh 
floor,  as  can  be  seen  by  referring  to  Fig.  5,  though,  as 
there  had  been  considerable  muck  on  the  different  floors 
at  the  time  the  holes  were  blasted,  the  pile  of  broken 
ore  in  the  stope  came  almost  up  to  the  fifth  floor.  This 
pile  of  broken  ore  gave  excellent  support  to  the  walls 
and  probably  prevented  a  more  serious  cave,  as  this 
great  mass  of  ore,  falling  all  at  one  time,  had  stripped 
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the  slope  of  timbering   down   to   the   crossboard   floor. 

When  the  shift  came  on  in  the  morning  the  bosses 
found  a  slope.  32  ft.  wide,  stripped  of  timbers  to  a 
height  of  about  55  ft.  and  for  a  distance  of  30  ft.  along 
the  vein.    Both  back  and  walls  appeared  to  be  strong. 

The  plan  adopted  for  catching  up  the  back  was  to 
build  a  trussed  structure  of  spliced  stulls  16  ft.  long 
across  the  top  of  the  stope.  Then,  after  the  back  had 
been  caught  up  by  bulkheads  from  this  truss,  the  ore 
was  to  be  drawn  out  of  the  stope.  and  waste  filling  run 
in  without  putting  in  additional  timbers  to  hold  the 
walls.  In  Figs.  6  and  7,  which  are  sections  through  the 
top  of  this  stope,  the  method  that  was  used  in  building 
the  truss  is  shown. 

Putting  in  the  truss  to  catch  up  the  back  was  not  such 
a  simple  operation  as  might  appear  from  the  drawings. 
Stringers  were  laid  lengthwise  with  the  stope.  At  the 
cave  end  they  rested  on  the  pile,  but  at  the  stope  end 
they  were  carried  by  the  stope  timbers.  The  stringers, 
which  were  16  ft.  long,  were  round  timbers  slabbed  off 


As  soon  as  the  stringers  had  been  blocked  securely 
into  position  at  their  stope  ends,  and  their  outer  ends 
had  been  blocked  up  from  the  pile  of  caved  ore  to  the 
proper  heights,  three  stulls  were  rolled  out  upon  each 
pair  of  stringers  and  positioned  at  5-ft.  centers  from 
one  another  and  the  stull  caps  of  the  stope.  These  stulls, 
16  ft.  long,  were  butted  against  one  another  and  then 
made  ready  for  blocking  in  place  by  putting  headboards 
made  up  of  3-in.  planks,  three  deep  and  5  ft.  long,  be- 
tween them  and  the  walls.  But  until  the  whole  structure 
was  in  place,  the  wedges  of  the  headboards  were  driven 
just  tight  enough  to  keep  the  timbers  from  moving  out 
of  position,  as  if  they  were  driven  tighter  the  stulls 
would  ride  on  one  another  at  the  center. 

As  soon  as  these  three  pairs  of  trussed  stulls  had  been 
put  in,  posts  were  stood  on  them  in  daps  cut  about 
o  in.  deep,  a  post  being  stood  at  each  end  of  each  of 
the  stulls  of  the  thi-ee  trusses.  Then,  on  top  of  these 
posts,  stulls  with  daps  cut  in  them  at  the  proper  points 


FIG.   6.     THE  BACK   IS   CAUGHT   UP  BY  A   TRUSSW^ORK  OF 

SPLICED    STULLS     SUPPORTED     OX     .STRINGERS 

BELOW      AND      BY      DEEP      BANKS      AT 

HEADBOARDS   AT  THEIR   ENDS 

on  their  top  and  under  sides,  put  in  to  carry  the  stulls 
that  were  to  be  trussed  together  to  support  the  roof. 
To  enable  the  stulls  to  carry  a  considerable  top  weight, 
they  were  put  in  about  18  in.  higher  at  the  center  than 
at  the  walls. 

The  four  stringers  which  were  to  carry  the  bottom 
tnis.ses  of  the  structure  were  therefore  put  in  so  that 
the  outer  ends  of  the  stulls  of  the  trusses  came  level 
with  the  stull  caps  of  the  .stope,  and  the  inner  ends 
where  the  stulls  butted  against  one  another  were  raised 
about  18  in.  higher  than  the  outer  or  wall  ends.  This 
required  that  the  stope  ends  of  the  stringers  which  were 
next  the  walls  should  be  carried  from  false  posts,  so 
that  they  came  just  under  the  stull  caps,  and  in  order  to 
keep  them  from  moving  while  the  .stulls  of  the  trusses 
were  being  rolled  out  on  them,  these  stringers  were 
wedged  down  securely  on  the  posts  from  the  stull  cap 
above.  The  stope  ends  of  the  two  stringers  that  were 
to  carr>'  the  center  or  spliced  ends  of  the  trussed  stulls 
were  h\t>ck(tii  up  from  the  top  of  the  stull  cap,  and  posts 
were  put  in  on  top  of  them,  so  as  also  to  wedge  them 
securely  in  place,  in  order  to  prevent  their  moving 
while  the  truHRCK  were  being  poHitioned  upon  them. 


FIG.    7.     AT   THE   TOP   OF   THE    CAVED    FILL   THE    TRUSS- 
WORK    OF    SPLICED    STULLS    IS    SUPPORTED    ON 
CRIBBED  PLANK,  WHICH  ALSO  CATCH  UP 
THE  BACK  ALONG  THE  TRUSS  RIDGE 

were  placed  so  as  to  form  a  second  series  of  trusses 
across  the  stope,  with  headboards  5  ft.  long  put  in  be- 
tween them  and  the  walls,  and  the  wedges  again  driven 
just  tight  enough  to  hold  the  trusses  in  position.  As 
soon  as  these  upper  trusses  were  in,  both  the  stulls  and 
the  posts  were  braced  girtways  from  one  another  and 
from  the  timbering  of  the  stope,  so  as  to  prevent  the 
trusses  from  swinging  sideways.  This  having  been 
done,  posts  were  again  stood  upon  these  stulls  in  prop- 
erly positioned  daps,  and  stulls  for  another  series  of 
trusses  lifted  on  top  of  them.  Headboards,  5-ft.  long 
and  made  up  of  3-in.  planks  three  deep,  were  put  in  be- 
tween them  and  the  walls,  with  the  wedges  again  driven 
just  tight  enough  to  hold  the  trusses  in  position.  In 
this  way,  as  shown  in  Figs.  6  and  7,  a  trussed  structure 
three  sets  long  and  three  sets  high  had  been  erected 
across  the  top  of  the  stope.  But  before  the  structure 
could  be  blocked  into  place,  a  cribbed  bulkhead  had  to 
be  built  along  the  top  of  the  structure  to  catch  up  the 
back  and  keep  the  stulls  from  riding  on  top  of  one  an- 
other at  the  splices  when  the  structure  was  blocked  from 
the  walls. 

The   top   trusses   were   therefore   lagged    with    3-in. 
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planks,  and  a  cribbed  bulkhead  was  built  along  the  ridge 
of  the  truss  to  catch  up  the  back  as  well  as  to  hold 
the  trusses  down  and  prevent  the  spliced  stulls  from 
riding  on  one  another  when  thej'  were  being  blocked  in 
place.  Three-inch  planks  were  used  in  building  this 
bulkhead,  because  they  could  be  put  in  place  much  more 
easily  and  cheaply  than  larger  timbers,  even  if  many 
more  of  them  had  to  be  used,  and  because,  when  stoping 
was  resumed,  the  planks  could  be  used  for  flooring  in 
the  stope.  These  planks  were  5  ft.  long,  and  three 
planks  were  used  to  each  course  of  the  bulkhead,  one 
at  each  end  and  one  at  the  center.  One  of  these  cribbed 
bulkheads  was  built  at  each  end  of  the  structure,  but- 
ting the  planks  of  each  bulkhead  against  the  planks  of 
the  other  over  the  center  truss. 

Blocking  the  Trussed  Structure  in  Place 

When  everything  was  ready,  men  were  stationed  at 
different  points  in  the  trussed  structure  so  that  the 
wedges  in  the  bulkheads  and  the  various  headboards 
could  all  be  driven  home  at  the  same  time,  as  otherwise 
the  stulls  of  the  trusses  would  begin  to  ride  on  one  an- 
other while  the  wedges  in  the  different  headboards  were 
being  driven,  and  the  whole  structure  would  become  dis- 
torted, and  would  then  have  lost  much  of  its  strength. 
A  man  was  stationed  on  each  side  of  the  two  bulkheads 
that  had  been  erected  on  top  of  the  trusses,  and  a  man 
placed  at  each  of  the  headboards  of  each  of  the  three 
trusses  upon  the  three  floors  of  the  structures,  so  that  it 
required  11  men  to  drive  wedges  and  one  man  to  watch 
while  the  timbers  were  being  blocked  in  place.  Then 
while  the  wedges  in  the  bulkheads  and  in  the  various 
headboards  were  slowly  and  carefully  driven  home,  the 
man  in  charge  of  the  work  watched  the  various  trusses 
closely  so  as  to  keep  any  of  the  trusses  from  being  tight- 
ened faster  than  the  others.  In  this  way  the  several 
trusses  were  seated  firmly  against  their  headboards 
without  developing  tendency  to  ride  at  the  splices,  and 
the  back  over  the  structure  was  keyed  into  position. 

As  soon  as  this  first  trussed  structure  had  been  com- 
pleted, another  was  built,  two  sets  wide,  to  catch  up  the 
rest  of  the  back  over  the  top  of  the  cave,  and  to  tie 
the  first  structure  to  the  timbering  of  the  uncaved  part 
of  the  stope  on  the  other  side.  Then,  when  a  bulk- 
head had  been  built  on  top  of  the  second  truss,  and  the 
structure  securely  wedged  in  place  by  driving  the 
wedges  of  the  different  headboards  and  the  bulkhead 
home  at  the  same  time,  the  back  was  carefully  picked 
down  and  caught  up  with  sprags  and  blocking  from 
these  trusses  wherever  it  was  weak. 

When  the  back  had  been  made  secure  in  this  manner 
drawing  of  the  ore  from  under  these  trusses  through 
the  crossboards  into  cars  on  the  stope  track  below  be- 
gan. As  the  ore  was  withdrawn,  close  watch  was  kept 
of  the  trusses  to  see  how  they  were  taking  the  weight, 
and  the  walls  were  carefully  picked  down  as  fast  as  they 
were  exposed.  In  this  way  the  ore  was  drawn  out  of 
the  stope  without  accident  and  with  little  shoveling. 

As  soon  as  all  the  ore  had  been  got  out  of  the  stope, 
the  tramming  track  was  raised  to  the  fifth  floor  of  the 
stope,  waste  brought  in  from  the  nearest  waste  raise, 
and  the  stope  below  the  fifth  floor  tightly  filled.  Then, 
when  crossboards  had  been  put  in  on  the  sixth  floor, 
mining  of  the  seventh  floor  was  resumed. 
{To  be  continued.) 


The  Gulf  Coast  Domes  in  Relation 

To  the  Sulphur  Supply 

By  Kirby  Thomas* 

The  geological  history  of  the  "dome"  phenomena  pe- 
culiar to  the  Gulf  Coastal  Plain  of  Texas  and  Louisiana 
and  of  a  small  portion  of  the  .shore  of  the  Mexican  Gulf 
is  a  subject  of  controversy,  but  certain  facts  of  economic 
importance  are  generally  admitted.  The  increasing  de- 
mand for  sulphur  for  industrial  and  war  purposes 
justifies  greater  attention  to  these  domes  than  has  here- 
tofore been  accorded  them. 

Two  of  the  most  important  sulphur  deposits  in  the 
country  are  directly  associated  with  these  dome  forma- 
tions. One,  worked  by  the  Union  Sulphur  Co.  in  Cal- 
casieu Parish,  La.,  has  been  yielding  extensively  for 
more  than  10  years,  and  the  other,  at  the  Freeport 
sulphur  mine,  at  Bryan  Heights,  Tex.,  at  the  mouth  of 
the  Brazoria  River,  has  more  recently  become  a  pro- 
ducer. There  are  known  in  the  region  upward  of  50 
domes,  more  or  less  defined.  Many  have  been  drilled 
for  oil,  and  in  most  cases  some  sulphur  has  been  found, 
but  so  far  no  public  record  has  been  made  of  any  de- 
posits as  rich  or  as  extensive  as  the  two  properties  men- 
tioned. 

Some  of  the  domes,  as  at  Spindle  Top,  Sour  Lake  and 
Humble,  in  Texas,  have  been  practically  sieved  in  ex- 
ploring for  oil.  It  is  possible  that  in  some  instances, 
particularly  in  the  early  drilling  for  oil,  important  sul- 
phur bodies  were  encountered  without  being  noted.  But 
many  of  the  domes  have  not  been  completely  or  sys- 
tematically drilled,  and  some  promising  sulphur  deposits 
have  not  been  exploited,  either  because  of  market  con- 
ditions or  the  excessive  valuation  placed  upon  them  by 
their  owners.  It  is  entirely  probable  that  other  import- 
ant deposits  will  be  disclosed  in  connection  with  the 
domes,  either  in  exploring  for  oil,  salt  or,  possibly,  pot- 
ash, or  because  of  the  higher  price  and  greater  demand 
for  sulphur. 

The  acceptance  of  the  dome  theory  as  applied  to  these 
deposits  and  the  interpretation  of  the  conditions  and 
nature  of  the  domes  implies  a  limitation  and  localiza- 
tion of  the  individual  deposits  and  a  correspondingly 
short  life  for  operation.  This  is  contrary  to  the  earlier 
idea  held  by  some  geologists,  and  the  later  "arguments" 
by  many  promoters,  that  these  known  sulphur  deposits 
in  Texas  and  Louisiana  were  of  great  horizontal  ex- 
tent and  practically  of  unlimited  tonnage  possibilities. 
As  is  now  known,  the  domes  are  from  a  few  acres  to  a 
few  hundred  acres  in  extent  individually,  and  the  sul- 
phur is  definitely  confined  within  the  boundaries  of  the 
dome  structures  and  is  not  continuous  within  the  bound- 
aries, but  varies  greatly  in  amount  and  availability  in 
different  domes. 


Lost  time  in  the  Bunker  Hill  &  Sullivan  mill  at  Kellogg, 
Idaho,  during  1917,  totaled  nine  days,  distributed  by  causes 
as  follows:  Oiling  motoi's,  36  hours;  screens,  elevators  and 
rolls,  25  hours;  holidays  and  miners'  picnic,  92  hours;  pumps 
and  power  off,  15  hours;  Hardinge  mill,  1  hour;  classifiers, 

5  hours;  belts,  conveyors  and  shafting,  6  hours;  slush  ice, 

6  hours;  general  repairs,  15  hours;  transmission  rope,  12 
hours;  and  high  water,  3  hours.  During  the  year  493,030 
tons  of  ore  was  concentrated,  making  the  average  work  of 
the  concentrators  1385  tons  per  24  hours  of  actual  operation. 


•Mining    engineer.    IfiS    Broadway.    Xew  York 
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Notes  on  Shaft  Relining  With  Concrete 


By  G.  G.  STONEMARK-^ 


Shafts  "A"  and  "C"  at  the  Tener  Mine,  Chishobn, 
Miniu,  were  relined  icith  concrete,  two  methods 
being  employed  in  sending  the  concrete  down 
from  the  shaft  collars.  At  "A"  shaft,  the  mixture 
teas  dropped  300  ft.  through  a  A-in.  pipe;  at  "C" 
a  specially  made  car  was  filled  with  the  concrete 
and  loivered  on  the  cage.  Steel  panel  sections 
were  used  as  forms  when  concrete  ivas  poured. 


IN  AMERICAN  mining  methods,  permanent  lining  of 
shafts  with  concrete  has  established  a  procedure  of 
maintaining  the  alignment  with  permanent  stability 
and  for  fire-resisting  qualities,  and  the  development  of 
concrete  shaft  lining  has  been  rapid  and  progressive. 
In  Europe,  brick,  steel  and  cast-iron  linings  are  com- 
mon, and  there  is  a  scattering  of  concrete  linings  of 
unit  construction.  The  influence  which  concrete  lining 
has  exerted  upon  the  design  and  upon  the  problem  of 
choosing  a  shape  has  made  it  unnecessary  for  the  engi- 
neer to  adopt  the  cross-section  to  limitations  imposed 
by  rigidity  of  lining  material,  and  the  thickness  of  the 
lining  and  reinforcement  can  be  varied  to  meet  local 
conditions  of  changeable  stresses. 

Profile  of  Shaft  Timber  Determined  by 
Plumbing  Methods 

In  most  shafts  constructed  of  timber,  unless  the  con- 
ditions are  unfavorable  to  the  fungus  growth  which 
causes  rot,  the  sustaining  power  is  so  diminished  as  to 
force  the  original  alignment  out  of  plumb.  To  reestab- 
lish this,  some  means  of  determining  with  approximate 
accuracy  the  position  of  the  shaft  must  be  resorted  to, 
and  the  most  efficient  way  I  know  of  is  by  the  use  of 
line  and  plumb  bob,  similar  to  the  method  used  in  plumb- 
ing a  shaft  to  establish  lines  underground.  Four  lines 
are  e.ssential,  one  in  each  corner,  or  as  nearly  so  as  pos- 
sible, that  they  may  hang  free  and  be  placed  in  refer- 
ence to  a  proposed  or  actual  axis  of  the  shaft.  The  next 
step  will  be  to  determine  the  profile  of  the  shaft  timber 
by  measuring  the  distance  down  from  the  collar  of  the 
shaft  as  a  base  vertically,  and  the  distance  from  each 
wire  to  each  end  piece  and  wall  plate.  These  points, 
plotted  in  four  planes,  will  determine  the  inclination 
and  an  accurate  condition  as  to  the  alignment  of  the 
existing  timbers.  Where  a  careful  alignment  was  made 
when  the  .sinking  operations  were  in  progress,  it  may 
be  a  Kimple  matter  to  determine  the  original  alignment, 
V^ecause  of  the  fact  that  part  of  the  old  timber  still  re- 
main.s  in  its  original  position  or  a  portion  of  some  sec- 
tion may  be  in  such  condition  as  to  hold  its  original 
alignment 

Permanent  Lines  Necessary  to  Exact  Alignment 

The  plotted  points  representing  the.se  timbers  will 
Rhow  themselveu  on  the  profile  by  their  parallel  to  the 
plumb  line,  but,  should  this  not  be  the  case,  an  average 
can  be  plotted  so  as  io  conform  with  the  head  frame, 

'MInInc  en«lri«-*r,  Oliver  Iron  Mining  Co..  Chlnholm.  MlnncKotu 


SO  that  a  small  movement  either  way  from  the  original 
axis  of  the  shaft  is  negligible,  both  from  a  standpoint 
of  excavating  new  ground  or  that  of  moving  or  shifting 
the  sheave  wheel  to  conform  to  the  new  alignment.  Of 
course,  judgment  is  necessary  as  to  what  amount  of 
shifting  is  possible. 

Having  determined  tiie  alignment  by^  placing  the 
plumb  lines  with  respect  to  the  proposed  or  original 
alignment,  it  becomes  necessary  to  make  the  lines  per- 
manent, so  that  the  placing  of  the  concrete  forms  can 
be  done  with  accuracy.  For  retaining  the  lines  in  the 
shaft  diagonals,  sprags  can  be  nailed  across  the  end 
piece  and  v/all  plate,  and  a  nail  or  spud  driven  directly 
in  the  plumb  line  and  at  distances  about  40  to  50  ft. 
apart.  Then  when  one  spud  is  destroyed  by  the  re- 
moval of  the  old  timbers  in  the  lining  operation,  it  will 
only  be  necessary  to  go  to  the  one  higher  up  and  hang 
the  plumb  line.  These  lines  should  always  be  referenced 
on  surface  in  some  manner,  because  when  the  operation 
of  lining  approaches  the  surface,  somewhere  near  the 
top  there  will  always  be  more  or  less  settlement  of  the 
timber  remaining,  and  one  can  therefore  reset  new  lines 
with  little  trouble. 

Methods  of  Lining  Two  Minnesota  Shafts 

The  following  methods  were  used  in  lining  with  con- 
crete the  Tener  shafts  "A"  and  "C"  of  the  Oliver  Iron 
Mining  Co.,  at  Chisholm,  Minn.  The  headframe  at  "C" 
shaft,  Tener  mine,  is  higher  than  usual  above  the  collar 
and  higher  also  than  is  general  practice  on  the  Mesabi 
range,  and  has  an  ore  pocket  of  ample  dimensions.  In- 
side of  the  pocket  was  built  a  temporary  partition,  di- 
viding it  so  that  sand  could  be  placed  in  one-third  of  the 
space  and  the  remainder  allowed  for  rock.  The  cement 
was  stored  in  a  temporary  shed  constructed  in  the 
framework  beneath  the  pocket,  but  was  placed  at  an  ele- 
vation over  the  mixer.  The  loading  track  was  next 
moved  as  near  as  possible  to  the  headframe,  an  opening 
between  the  rails  excavated,  and  a  launder  used  as  a 
chute  was  built  to  extend  down  to  the  nearest  compart- 
ment of  the  shaft.  This  compartment  was  bulkheaded 
and  boarded  up  to  form  a  skip  pit,  having  an  opening 
over  the  wall  plate  and  with  the  end  of  the  launder  chute 
extending  through.  » 

All  the  aggregate  was  loaded  in  ore  cars,  so  that  it 
was  an  easy  matter  to  dump  the  contents  into  the  laun- 
der, from  which  it  could  be  drawn  off  into  the  skip  and 
hoi.sted  in  the  same  manner  as  ore.  A  temporary  hoist 
was  installed  for  this  purpose,  because  the  other  hoist- 
ing engine  consisted  of  a  single  drum  and  was  used  to 
hoist  the  cage  in  the  other  compartments.  If  sand  was 
to  be  hoisted,  it  would  be  dumped  directly  from  the  skip 
into  the  pocket.  An  inclined  chute,  built  on  an  ordinary 
stock  pile  trestle  car  truck  and  wide  enough  to  accom- 
modate the  full  width  of  the  skip,  was  used  when  rock 
was  hoisted,  and  a  skip  loaded  with  rock  dumped  on  this 
chute  would  simply  slide  across  the  sand  compartment 
and  into  the  rock  compartment. 

The  quarter  pans  in  the  pockets  were  taken  out,  the 
chute  was  reversed,  and  a  temporary  covered  chute  built 
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to  hold  the  different  aggregates  which  led  down  to  the 
measuring  hopper.  This  hopper  was  situated  over  the 
mixer  and  on  the  same  level  as  the  shed  for  the 
storage  of  cement.  Each  chute  was  provided  with  a 
quarter  pan,  so  that  the  workmen  could  run  out  the  re- 
quired amount  of  the  different  aggregates.  Two  work- 
men were  stationed  here  to  fill  the  measuring  hopper 
and  another  workman  whose  function  it  was  to  open  the 
cement  sacks,  pour  them  into  the  measuring  hopper,  trip 
the  outlet  and  chute  it  down  to  the  mixer.  Two  men  were 
stationed  on  the  mixer  floor  to  look  after  the  water  and 
dump  the  mixer  into  a  specially  made  car,  which  was 
placed  on  the  cage  and  lowered  to  the  forms  below. 
When  the  pouring  was  completed,  the  car  was  taken  off 
and  the  cage  used  to  hoist  all  material  taken  out  of  the 
shaft,  such  as  old  timbers  and  lagging,  and  also  for 
lowering  and  hoisting  the  men. 

No  Time  Gained  in  Sending  Concrete  Through  a 
Pipe  for  Short  Distances 

Before  the  work  was  started,  I  thought  probably  that 
the  method  of  dropping  the  concrete  through  a  pipe 
would  be  speedier.  If  the  depth  had  been  greater,  this 
might  have  been  so,  but  not  in  this  instance,  because, 
comparing  the  working  time  with  that  consumed  at 
"A"  shaft,  in  which  all  concrete  was  dropped  through 
a  pipe  for  a  depth  of  250  to  300  ft.,  the  time  taken 
to  lower  45  to  50  batches  at  "C"  averaged  3^  tp 
4  hr.,  the  same  as  at  "A."  On  timing  several  batches 
sent  down  250  ft.,  it  took  on  an  average  of  2 J  to  3  min., 
with  less  time  for  shorter  distances. 

Elbow  Used  to  Stop  Force  of  Concrete  Dropped 
Through  a  Pipe 

Comparing  the  two  methods  of  conveying  the  concrete 
from  the  collar  to  the  forms  below,  certain  conditions 
will  have  to  be  met  successfully,  such  as  stopping  the 
concrete  when  it  is  dropped  through  the  pipe.  At  "A" 
shaft,  where  all  the  concrete  was  dropped  through  a 
4-in.  pipe,  a  hopper  built  at  the  top  of  the  pipe  at  the 
collar  conveyed  the  concrete  to  the  pipe  from  the  sur- 
face car.  At  the  bottom  of  the  pipe,  in  order  to  convey 
the  concrete  to  the  car  on  the  cage,  and  regulate  the  flow, 
a  long  sweep  elbow  was  screwed  to  the  column  pipe. 
This  elbow  reduced  the  force  of  the  rush  of  concrete  to 
a  medium  flow,  but  so  quickly  did  the  concrete  wear  a 
hole  through  the  elbow  that  it  had  to  be  replaced  at 
every  pouring,  and  finally  an  extra  heavy  cast-steel  el- 
bow, with  a  short  piece  of  pipe  screwed  on,  was  tried, 
with  better  success. 

In  depositing  the  concrete  in  the  forms,  essentially 
the  same  methods  were  used  in  both  shafts.  The  door 
at  the  bottom  of  the  hopper-shaped  car  on  the  cage  was 
opened,  and  the  concrete  flowed  through  a  hole  in  the 
cage  floor  into  a  section  of  a  funnel-shaped  pipe.  This 
pipe  had  an  opening  about  18  in.  in  diameter  at  the  top, 
tapered  with  a  slight  curve,  and  was  reduced  in  section 
to  about  8  in.  at  the  other  end,  so  as  to  fit  a  light  steel 
pipe  having  lengths  of  1,  2  and  4  ft.,  and  so  made  as  to 
telescope  into  each  other  by  means  of  a  pair  of  eyes  riv- 
eted at  one  end  and  a  pair  of  hooks  at  the  other.  This 
arrangement  made  a  flexible  pipe  that  would  reach  any 
part  of  the  forms  and  in  almost  any  position  desired  for 
depositing  concrete. 


Among  the  difficulties  encountered  in  dropping  con- 
crete through  a  pipe  is  the  liability  to  clog,  for  care  is 
not  always  taken  to  see  that  all  large  stones  are  removed. 
Several  times  during  the  pouring  in  "A"  shaft,  the 
column  pipes  had  to  be  disconnected  to  determine  where 
the  clog  was  situated,  and  it  was  necessary  to  hammer 
the  pipe  until  the  concrete  was  loosened,  in  which  case 
all  the  material  remaining  in  the  pipe  was  wasted. 

Six  Men  Per  Shift  Lower  and  Distribute  Concrete 

At  "C"  shaft  all  the  concrete  was  lowered  with  the 
cage,  using  the  same  car  as  employed  at  "A,"  down  to  a 
sill  placed  across  the  shaft  on  the  wall  plates  for  each 
consecutive  pouring.  The  same  flexible  pipe  was  used 
to  distribute  the  concrete  to  any  part  of  the  forms.  A 
shaftman,  stationed  on  a  platform  built  level  with  the 
sills,  opened  the  door  of  the  hopper-shaped  car  as  soon 
as  the  cage  came  to  rest  on  the  sills,  and  it  was  a  mat- 
ter of  a  few  seconds  for  the  contents  of  the  car  to  flow 
out.  The  cage  was  then  hoisted  to  the  surface,  where 
another  batch  was  in  the  mixer  and  ready  to  be  dumped 
into  the  car.  The  process  continued  until  a  form  was 
completely  poured.  The  men  knew  their  respective  du- 
ties, and  became  more  proficient  as  the  work  continued, 
so  that  extra  help  was  not  necessary.  Of  the  six  men 
employed,  including  the  foreman  for  each  shift,  three 
were  generally  required  in  the  shaft  and  the  other  three 
at  the  surface,  although,  an  additional  man  was  always 
at  the  shaft  to  look  after  the  odds  and  ends  and  to  run 
the  mixer  when  concreting  was  being  done. 

Manner  of  Placing  First  Form  at  Shaft  Bottom 

If  the  lining  is  to  start  at  the  bottom  of  the  shaft 
and  the  lines,  surface  plant,  and  all  else  is  in  readiness, 
the  shaftmen  first  clean  the  bottom  of  the  shaft  of  all 
dirt  and  remove  all  the  old  lining  sets  for  10  ft.  or  more, 
depending  on  conditions.  If  the  bottom  is  in  rock,  no 
bearers  will  be  required,  but  if  not,  hitches  must  be 
cut  in  the  sides  of  the  shaft  to  permit  the  placing  of  steel 
bearers,  the  length  of  which  depends  on  the  size  of  the 
shaft.  These  hitches  should  be  at  least  from  1  to  li  ft. 
deeper  than  the  bottom  of  the  shaft,  so  that  a  spread 
footing  can  be  secured.  In  order  to  get  the  full  benefit 
of  the  steel  used  for  the  bearers,  concrete  is  slushed  in 
and  reinforced  with  short  steel  rails  or  other  rods  that 
can  always  be  found  in  the  scrap  pile,  and  placed  so  as 
to  form  a  grillage  which  is  built  to  the  level  required  for 
the  bearers.  The  first  form  in  the  shaft  is  built  as  high 
as  the  top  of  the  bearers.  This  is  made  of  plank,  set 
carefully  to  line  and  leveled  up  and  the  bottom  of  the 
form  made  to  fit  the  profile  of  the  shaft  bottom  so  that 
the  concrete  will  not  flow  out.  After  the  form  is  poured, 
it  is  allowed  to  stand  for  a  few  days,  and  during  this 
time  the  sides  of  the  shaft  are  trimmed  out  to  the  next 
line  required  for  the  thickness  of  the  lining. 

Wooden  Forms  Superseded  by  Steel 

Until  the  regular  forms  arrived,  a  few  sets  were 
placed  by  means  of  wooden  forms  in  "C"  shaft,  but  these 
were  found  to  be  uneconomical.  The  steel  forms  used 
by  the  Oliver  Mining  Co.  were  panel  sections  of  such 
dimensions  as  to  be  easily  handled  by  rope  and  block, 
and  made  of  VV-in.  plate  stiffened  at  the  edges  by  2A-in. 
X  2i-\n  X  3^j-in.  angles.    The  panels  varied  in  size,  the 


10 


ENGINEERING   AND  MINING  JOURNAL 


Vol.   lUb,  JNO.  1 


s-mallest  being  6i  in.  x  12  in.  and  the  largest  2  ft.  11  in. 
X  5  ft.  IH  in.  In  all,  4G  panels  ^vere  required  for  one 
complete  6-ft.  set,  and  32  for  a  4-ft.  set.  In  forming 
an  end  lining,  six  panels,  and  for  a  wall  plate  lining 
eight  panels,  were  used  above  the  dividers  and  end 
pieces,  with  nine  small  filling  panels  in  between  the 
end  pieces  and  dividers.  In  between  the  panels  were 
placed  insert  keys  of  A  in.  x  4  in.  fiat  steel  that  were 
made  a  little  short  of  the  required  height  of  a  full  panel. 
If  these  keys  had  not  been  so  placed,  it  would  have  been 
next  to  impossible  to  remove  the  panels.  So  the  keys 
were  first  removed,  and  this  gave  the  panel  an  additional 
space,  so  that  all  panels  could  readily  be  removed,  and 
whenever  one  panel  was  removed  in  a  tier,  the  others 
v.-ere  simply  unbolted  in  consecutive  order. 

Reinforced  Concrete  Dividers  and  End  Pieces  Secure 
Shaft  Rigidity 

To  give  the  shaft  line  a  greater  stability  and  a  means 
by  which  the  skip  guides  could  be  fastened,  cast  con- 
crete dividers  and  end  pieces,  reinfoi-ced  by  steel  rods 
and  of  sufficient  length  to  be  well  imbedded  in  the  lining, 
were  placed  at  intervals  and  the  reinforcement  was 
allowed  to  extend  beyond  the  end.  These  end  pieces 
and  dividers  also  supported  the  steel  forms  in  rigid 
alignment  by  means  of  cord  holes  so  spaced  that  a  bolt  of 
short  steel  rod  could  be  inserted  through  the  angles  of 
the  forms  and  into  the  end  pieces  or  dividers.  A  set  of 
end  pieces  and  dividers  was  first  placed  on  the  bearers 
previously  set  and  leveled  up,  and  the  first  set  of  forms 
placed  and  bolted  together,  the  slab  reinforcement  hav- 
ing been  previously  fabricated  by  wiring  together  ver- 
tical and  horizontal  reinforcing  rods. 

Inside  the  shaft  forms,  braces  made  of  2  or  2A-in.  pipe 
were  placed  transversely.  These  braces  were  flattened 
and  had  holes  made  in  each  end,  so  that  when  they  were 
fastened  at  an  angle  the  correct  dimensions  necessary 
to  hold  the  forms  rigid  could  be  secured.  The  braces 
were  also  used  to  support  staging  planks.  Another  set 
of  .spacers  was  required  to  keep  the  end  pieces  and  divid- 
ers in  alignment,  and  these  were  made  of  3-in.  x  6-in. 
plank,  armored  at  each  end,  with  strap  steel  securely 
fastened  and  of  such  length  as  required  between  the 
end  pieces  and  dividers.  The  forms  were  then  shifted 
to  conform  with  the  plumb  lines,  and  temporarily  wedged 
to  keep  them  in  place  during  the  pouring  of  the  concrete. 
The  reinforcing  was  held  in  place  by  a  .steel  template 
fastened  to  the  top  of  the  forms.  The  lower  end  of 
the  forms  was  tied  to  the  rods  of  the  preceding  sets, 
which  were  cut  long  enough  to  extend  .S  or  4  in.  out 
of  the  concrete. 

Everj'thing  being  ready  for  the  pouring  of  the  con- 
crete, temporan-  sills  were  laid  across  the  .shaft  on  a 
wall  plate  8  to  12  ft.  above  and  used  to  support  a  funnel- 
.shaped  spout  having  an  18-in.  opening  and  slightly 
cur\'ed  and  reduced  at  the  other  end  to  telescope  into 
the  .short  .section  of  the  light  steel  pipe,  which  has 
been  previously  described.  A  number  f)f  shaftnuin  were 
then  .sent  to  surface  to  handle  the  mixing,  and  other 
work.  The  hopper-shaped  car  was  placed  on  the  cage, 
the  first  batch  of  concrete  .started  in  the  mixer,  and 
when  the  desired  conMiHtence  of  the  concrete  was  ob- 
tained it  was  sent  on  its  way  to  form  an  integral  part  of 
a  Umting  Htructural  unit.     Immediately  after  the  forms 


were  placed,  the  concrete  was  covered  with  planks,  and 
the  work  of  removing  the  old  timber  and  trimming  for 
another  set  of  forms  was  begun.  Removing  the  old  tim- 
ber was  dangerous,  and  care  and  watchfulness  were 
absolutely  essential,  for  paint  rock  and  the  other  mate- 
rials which  have  little  or  no  support  are  generally 
loose,  and  it  seemed  at  times  that  little  was  required  to 
bring  down  a  mass  of  the  ground. 

Void  Behind  Shaft  Lining  Filled  with  Excavated 
Material 

All  unnecessary  material  was  hoisted  to  the  surface 
in  a  bucket  hung  underneath  the  cage.  In  case  too  great 
a  space  between  the  form  and  the  wall  was  left,  a  back 
foi'ni  was  built,  and  the  space  filled  with  the  excavated 
material.  When  the  sides  were  trimmed  to  the  required 
dimensions,  the  work  for  the  next  form  was  placed  and 
lined  up  the  same  as  the  preceding  one. 

Six  complete  sets  of  forms  M'ere  used  in  both  shafts, 
making  a  section  of  24  ft.  of  lining,  and  this  gave  suf- 
ficient time  for  the  concrete  to  set  and  become  strong 
enough  to  support  the  superimposed  load. 

Six-FooT  Sets  Used  in  Uniform  Ground 
During  the  progress  of  the  work  some  unfavorable 
ground  was  encountered,  and  room  for  a  6-ft.  set  was 
impossible.  In  these  cases,  a  4-ft.  set  was  poured,  and 
the  same  method  as  for  the  6-ft.  set  used.  Several  such 
cases  were  encountered  in  the  "A"  and  "C"  shafts  when 
working  the  surface  above  the  ore.  At  every  third  set, 
when  the  sets  were  spaced  6  ft.  apart,  an  extra  divider 
was  inserted  to  support  a  steel  solar  deck,  which  had  an 
opening  for  a  ladderway.  Steel  ladders  long  enough  to 
reach  from  one  solar  to  another  and  bolted  at  the  foot 
to  the  deck  and  stiffened  by  struts  fastened  to  the  wall 
were  used.  These  ladders  are  made  of  IJ-in.  x  1^-in.  x 
1-in.  angles,  using  ?-in.  pipe  spaced  12  in.  on  centers  for 
rungs. 

The  table  shows  the  comparison  in  progress  made  at 
"A"  and  "C"  shafts: 

I'liOORESS  MADE  AT  "A"  AiXI)     C"   SHAFT.S,     TENER     MINB, 
CHISHOLM,    MIXN. 

Shaft  Shaft 

Number  of  weeks  worked 18  19 

Average  progress  per  week,  ft..      I6V2  151/^ 

Average  progress  per  month,  ft..      75  68 

Greatest  progress  per  week,  ft..      30  48 

Greatest  progress  per  month,  ft..  112  132 

Depth  of  concrete,  ft 304  292 

At  "A"  shaft,  column  openings  were  made  at  the  pump 
station  and  at  the  level.  At  "C,"  a  skip  tender's  drift 
and  small  pump  station  were  concreted;  also  column 
openings  for  two  levels.  In  both  shafts,  concrete  covered 
I-beams  were  used.  15-in.  beams  for  columns  and  12-in. 
beams  for  caps. 


Steam  Shovels  could  be  used  to  mine  brown  coal  at  a 
low  cost  at  Morewell,  Australia,  where  there  are  exten- 
.sive  dei)osits,  writes  Consul  General  Brittain  from  Sid- 
ney. The  veins  are  said  to  run  from  ITjO  to  200  ft.  in 
thickness.  It  is  claimed  that  motor  spirit,  benzine,  illu- 
minating oil,  paraffin,  and  other  byi)roducts  could  be  prof- 
itably extracted.  At  present  it  co.sts  about  $1.92  per 
ton  to  mine  the  coal,  but  an  Americjin  interested  in  ma- 
chinery is  endeavoring  to  place  steam  shovels  at  the  dis- 
Iiosal  of  the  coal  company,  with  which,  he  claims,  the 
coal  could  be  mined  at  $0.12  per  ton  by  stripping  the 
surfate  soil  and  taking  the  coal  out  clirect  with  the 
shovels. 
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Belt  Concentrators  and  Wet  Concentration 


By  ALEX.  McLaren* 


The  prevaiiiny  tendency  in  the  use  of  the  riffled 
table  in  place  of  the  belt  concentrator  or  vanner 
is  not  always  based  upon  a  consideration  of  the 
limitations  of  either  type.  The  avthor  describes 
the  work  for  ivhich  each  type  is  best  suited, 
and  advocates  the  return  to  the  use  of  the  vanner 
for  the  treatment  of  unclassified  or  fine  pulps  and 
for  pulps  in  u'hich  specific  gravity  difference  be- 
tweeyi  gangue  and  concentrate  particles  is  small. 


IN  RECENT  years  there  has  been  a  marked  tendency 
to  use  riffled  tables  for  all  purposes  and  kinds  of  wet 
concentration,  and  to  abandon  the  use  of  vanning 
machines.  In  some  cases,  riffled  tables  may  have  been 
chosen  because  of  their  comparative  simplicity  and  large 
capacity  and  frequently  because  tables  of  the  same  type 
had  been  used  in  similar  positions  in  other  mills.  But 
there  has  been  in  instances  too  little  consideration  given 
to  the  special  requirements  of  the  particular  case  in 
hand.  The  first  requisite  for  wet  concentration  is  a 
pronounced  difference  in  the  specific  gravity  of  the 
metalliferous  mineral  and  the  gangue  in  which  it 
occurs.  The  second  requisite  for  satisfactory  separa- 
tion by  means  of  tables  is  that  everj'  particle  of  metal- 
liferous concentrate  must  have  sufflcient  mass  to  facili- 
tate its  movement  along  the  table  riffles  and  to  pre- 
vent it  from  being  washed  sidewise  over  the  riffles  by 
a  water  stream  of  sufficient  force  to  move  every  particle 
of  gangue  (in  the  same  pulp)  over  the  riffles  and  to 
waste. 

The  second  requirement  referred  to  takes  into  ac- 
count both  the  difference  in  specific  gravity  of  the  con- 
centrate and  of  the  gangue,  and  the  "settling  coeffi- 
cients" of  the  individual  particles  of  each.  These  "set- 
tling coefficients"  determine  the  resistance  to  stream 
flow  of  particles  of  different  specific  gravities,  or  of  dif- 
ferent sizes  and  shapes  but  of  equal  specific  gravities. 
More  exactly,  the  "settling  coefficient"  may  be  said  to 
express  the  resultant  of  existing  conditions,  as  shown 
by  the  rate  of  settling  of  the  particle  under  observa- 
tion. The  rate  of  settling  will  equal  the  rate  of  vertical 
flow  required  to  hold  the  particle  in  suspension,  and 
it  becomes  a  factor  in  any  expression  of  stream  flow 
required  to  move  the  particle  in  any  direction. 

Specific  Gravity  Difference  and  Mass  Necessary 

It  seems  unnecessary  to  state  that  the  metalliferous 
concentrate  must  have  a  specific  gravity  greater  than 
that  of  the  gangue  to  cause  it  to  settle  beneath  the 
gangue  on  the  table,  and  that  its  particles  must  have 
sufficient  mass  to  cause  them  to  travel  along  the  table 
and  to  hold  them  to  the  table  while  the  heaviest  grains 
of  gangue  are  being  washed  away.  But  is  the  latter 
point  sufficiently  considered  when  a  riffled  table  is  spec- 
ified to  handle  a  mixed  feed  containing  all  sizes  and 
shapes   of   grains,   or   unclassified   material   containing 
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slimes  that  have  not  sufficient  mass  in  their  individual 
particles  to  move  along  a  table? 

The  vital  difference  between  riffled  tables  and  vanning 
machines  is  in  the  method  of  recovering  the  concen- 
trates after  they  have  been  settled  and  roughly  sepa- 
rated from  the  gangue.  The  former  depends  for  its 
action  upon  the  inertia  of  the  concentrates  to  cause 
them  to  travel  along  a  fixed  practically  horizontal  sur- 
face by  successively  jerking  this  surface  from  under 
them,  while  a  stream  of  water  washes  transversely 
across  the  direction  of  this  motion,  over  the  settled  con- 
centrates, and  carries  av/ay  the  barren  gangue.  The 
vanning  machine  is  equipped  with  a  traveling  belt,  upon 
which  the  concentrates  are  settled  and  on  which  they  lie 
in  fixed  contact,  while  the  traveling  surface  is  slowly 
moved  uphill,  beneath  the  gradual  flow  of  the  pulp 
feed.  The  settled  concentrates,  both  because  of  their 
weight  and  because  of  their  stability  upon  the  moving 
surface,  are  carried  to  the  concentrate  discharge.  The 
belt-surface  may  be  practically  smooth  or  it  may  be 
ribbed  or  pitted  so  as  to  increase  this  stability. 

Treatment  of  Granular  Particles  and  Particles  of 
Small  Specific  Gravity  Differences 

An  ore  in  which  the  metalliferous  particles  occur 
in  coarse  grains,  so  that  a  truly  granular  structure  is 
maintained  after  crushing,  and  where  the  grains  are 
considerably  heavier  than  the  grains  of  gangue  material 
of  equal  size,  can  be  treated  with  high  efficiency  on 
riffled  tables  having  the  proper  design  and  adjustment. 
An  ore  in  which  there  is  only  a  slight  difference  be- 
tween the  specific  gravity  of  the  concentrate  and  that 
of  the  gangue,  or  one  in  which  the  metallics  occur  in 
exceedingly  fine  particles,  or  in  which  a  considerable 
portion  crushes  into  fine  particles,  presents  a  different 
case.  The  resistance  of  the  fine  particles  to  stream  flow 
is  less  than  that  of  coarser  particles  of  lower  specific 
gravity.  In  order  that  these  particles  may  travel  along 
a  reciprocating  deck,  they  must  be  in  partial  suspension 
at  least  during  each  forward  move.  In  order  that  sus- 
pension might  be  maintained  at  a  minimum,  even  glass 
tops  have  been  tried,  with  indifferent  success.  The 
principle  remains,  and  the  grains  of  concentrate  must 
be  of  considerable  weight  and  size  in  order  to  make  a 
satisfactory  recovery  on  this  type  of  machine. 

The  ordinary  vanner  separates  and  settles  the  heavier 
material  onto  a  moving  surface  of  rubber,  canvas  or 
similar  material,  and  the  settled  concentrates  remain  in 
contact  with  this  moving  surface  and  move  practically 
in  unison  with  it  until  drawn  up  over  the  head  end  and 
finally  washed  off  in  the  concentrate  box,  in  which  the 
belt  is  immersed  in  an  inverted  position.  The  weight 
of  the  particle  is  made  use  of  only  to  secure  its  settling 
and  separation  from  the  lighter  gangue  particles  and 
to  hold  it  in  contact  with  the  belt  from  the  moment  it 
touches  it  until  it  is  saved  in  the  concentrate  box.  The 
lighter  gangue  particles,  by  the  constant  motion  of  the 
machine,  are  kept  more  or  less  in  suspension,  and  natu- 
rally float  downhill  to  waste.  It  is  true  that  the  larger 
heavier  particles  will  settle  more  quickly  than  the 
smaller,  lighter  particles,  but  the  length  of  the  machine 
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and  the  adjustment  of  its  slope  are  such  that  even  the 
lightest  particle  that  it  is  desired  to  save  is  given  time 
to  settle  on  the  belt.  and.  once  settled,  it  is  saved. 

The  above  description  applies  particularly  to  an  un- 
classified feed  from  which  it  is  especially  desirable  to 
save  the  finest  values.  The  coarse,  rich  material  can 
be  saved  readily.  It  is  the  fines  in  which  the  serious 
loss  is  likely  to  occur.  But  even  after  having  saved  the 
richer  concentrates,  both  coarse  and  fine,  there  remains 
a  middling  product  composed  of  chemical  compounds 
of  lower  specific  gravity,  or  of  grains  containing  both 
heavy  and  light  minerals.  The  riffled  table  usually 
makes  such  a  product,  which  is  discharged  separately 
from  the  concentrates  and  tailings.  What  is  to  be  done 
with  this  product?  Obviously,  the  grains  consisting  of 
both  concentrates  and  gangue  must  be  ground  finer  and 
reconcentrated.  This  means  practically  a  "slime"  treat- 
ment to  insure  a  high  recovery. 

EXPERIMENT.\L    I NVESTIGATIONS 

I  made  investigations  to  determine  whether  the  tables 
in  the  mill  that  I  was  operating  were  actually  saving  all 
of  the  concentrates  worth  saving  in  the  fine  unclassified 
mill  feed,  and  to  determine  whether  the  vanner  could 
save  fine  rich  mineral  that  the  table  could  not  save  from 
the  same  feed.  The  material  was  a  silver-gold  ore  and 
not  amenable  to  satisfactory  concentration.  The  results, 
therefore,    illustrate   the   principle   more   clearly   than 
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would  have  been  the  case  with  an  ore  in  which  all  the 
concentrates  were  heavy  and  crystalline.  The  ore  was 
crushed  through  a  30-mesh  burred  slot  screen,  passed 
over  amalgamating  plates  and  then  to  riffled  tables, 
adjusted,  and  riffled  to  secure  the  best  results.  The 
entire  tailings  and  wash  water  from  the  tables  were 
thickened  in  dewatering  cones  (not  classifiers)  to  a 
pulp  of  four  parts  of  water  to  one  part  of  ore  (by 
weight).  This  was  then  delivered  to  standard  Senn 
panning-motion  vanners.  The  results  of  the  test  ap- 
pear in  Tables  I  and  II. 
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richest  of  the  fine  material,  but  the  amount  and  value 
of  concentrates  made  by  the  Senn  vanners  out  of  the 
table  tailings  are  equivalent  to  one-half  the  total  value 
of  the  table  concentrates. 

The  screen  analyses  show  that  the  minus  200-mesh 
concentrates  made  by  the  vanners  are  of  practically  the 
same  value  per  ton  as  the  average  of  all  the  plus  200- 
mesh  concentrates  made  by  the  tables,  and  these  minus 
200-mesh  concentrates  are  79  Sr  of  the  total  weight  of 
the  vanner  concentrates.  The  minus  200-mesh  particles 
did  not  have  sufficient  mass  to  move  along  the  table 
deck  and,  at  the  same  time,  to  escape  the  wash  water. 
The  richest  of  the  fine  material  was  saved  on  the  van- 
ners. It  requires  little  argument  to  prove  that  tables 
in  the  above  case  were  not  the  best  selection  for  the 
maximum  saving  unless  followed  by  vanners.  But  why 
not  use  the  vanner  for  the  entire  treatment? 

In  spite  of  the  many  tables  that  have  been  given 
the  name  of  "slime  table"  and  of  claims  that  have  been 
made  of  high  recoveries  of  fine  concentrates  on  riffled 
tables,  the  practice  is  questionable.  The  tests  quoted 
show  that  tables  can  recover  fine  material  if  it  is 
sufficiently  clean.  That  it  must  also  be  granular  may 
be  taken;  for  granted.  The  vanner  is  not  out  of  date, 
and  it  continues  to  be  one  of  the  best  appliances  for 
handling  unclassified  or  fine  feeds,  or  feeds  in  which 
there  is  only  a  small  difference  in  specific  gravity  be- 
tween the  particles  of  concentrate  and  gangue.  It  can 
recover  the  medium-grade  slime  concentrates  as  well  as 
the  rich  concentrates  and  the  coarser  granular  material. 


'Tlatino,"  a  Platinum  Substitute 

Various  tests  were  made  on  "Platino,"  an  alloy  made 
by  Drijfhout  &  Son  in  Amsterdam,  says  L.  B.  van  der 
Marck  in  Pharm.  Weekblad  55,  149-51,  1918  (Chem. 
Abstr.  May  20,  1918).  It  is  made  of  11%  Pt  and  89% 
Au  approximately.  It  showed  no  loss  in  weight  after  20 
minutes'  treatment  each  with  25 ^(  HCl,  65%  HNO^, 
96';c  H.SO,  and  fused  Na,B,0, ;  after  15  minutes  with  a 
fused  mixture  of  KCO^  and  Na.CO,;  nor  after  evap- 
oration of  10  c.c.  of  HF.  A  dish  weighing  41  grams 
lost  1  mg.  with  fused  KHSO,  and  0.2  mg.  with  fused 
KNO,  (20  minutes  each)  ;  7  mg.  with  fused  KOH  (15 
minutes),  and  20  mg.  with  a  mixture  of  96%  H,SO,  and 
2%  HNO3  (5  minutes).  It  was  unaffected  by  heating 
one-half  hour  in  a  smoky  petroleum  gas  flame.  Except 
for  the  high  loss  in  a  H.,SO,-HNO,  mixture,  it  is  equal  or 
superior  to  platinum  ware. 


Pyrites  in  Huelva,  Spain 

The  Province  of  Huelva,  Spain,  is  the  greatest  pro- 
ducer of  pyrites  in  the  world.  There  still  exists,  ac- 
cording to  the  calculations  of  mining  experts,  says 
Commerce  Reports,  about  250,000,000  tons,  of  which  the 
present  exportation  is  about  3,000,000  tons  per  annum. 
In  normal  times  the  United  States  takes  1,000,000  tons; 
in  1917  the  tonnage  reached  was  755,991  only,  from  the 
following  mines:  Rio  Tinto,  Tharsis,  and  Esperanza 
(British),  614,317  tons;  Perrunal  and  San  Platon 
(French),  122,091  tons;  and  La  Joya  (Spanish),  19,- 
rj83  tons. 


Remember   (he   Comfort    l-'uiul   of   the   27th    Engineers. 
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Middlings 

In  the  wet  concentration  of  ores  the  term  middlings 
is  applied  to  a  crushed  product  the  individual  grains  of 
which  are  composite;  that  is,  they  contain,  attached  to  or 
imbedded  in  the  gangue,  particles  of  valuable  mineral. 
Theoretically  no  free  grains  of  valuable  mineral  are 
present,  but  practically  there  will  always  be  a  varying 
proportion  of  such  grains.  This  proportion  will  depend 
upon  the  efficiency  of  the  separating  machine  and  upon 
the  care  and  skill  of  the  operators.  The  crushed  product 
of  practically  all  ores,  even  though  crushing  be  car- 
ried to  an  extreme,  will  contain  middlings,  the  propor- 
tion being  dependent  upon  the  degree  of  crushing  and 
the  nature  of  the  association  of  the  valuable  mineral 
with  the  gangue.  If  crushing  is  carried  out  to  a  limited 
degree,  a  large  proportion  of  middlings  product  is  to  be 
expected  from  ores  wherein  the  valuable  mineral  is 
finely  disseminated.    In  graded  crushing  and  stage  con- 
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Specific        Gravity 

SPECIFIC     GRAVITY     OF     COMPOSITE     MINERAL     GRAINS 

centration,  it  is  expected  that  middlings  products  will 
be  made  at  each  step  in  the  separation.  Stage  concen- 
tration presupposes  the  separation  and  rejection  of 
clean  tailings  whenever  possible,  but  the  middlings 
product  is  retained  for  further  crushing  and  separation 
il  the  recovery  made  is  greater  than  the  cost. 

Very  little  discussion  of  the  subject  of  middlings 
separation  has  appeared,  although  every  millman  and 
mill  superintendent  has  had  to  contend  with  the  prob- 
lem. The  separation  of  free  mineral  grains  where  the 
difference  in  specific  gravity  between  the  heavy  and 
the  gangue  mineral  exceeds  two  or  more  points  can  be 
readily  effected,  but  the  question  of  the  feasibility  of 
separation  when  the  specific  gravity  difference  is  less 
than  this  limit  is  an  open  one.  What  should  be  the 
specific  gravity  difference  for  separation  by  wet-concen- 
tration appliances?  This  question  cannot  be  answered 
definitely.  In  a  general  way  it  can  be  stated  that  a 
specific  gravity  difference  of  at  least  one  is  desirable 


and  that  where  the  difference  is  less  than  one  the  sep- 
aration is  apt  to  be  indifferent. 

Disregarding  the  question  of  the  size  and  shape  of 
the  mineral  particles,  and  considering  only  specific  grav- 
ity, the  question  arises:  What  is  the  specific  gravity  of 
the  composite  particles  (middlings)  ?  The  specific 
gravity  of  composite  mineral  particles  can  be  deter- 
mined directly  by  the  specific  gravity  balance,  or  by  cal- 
culation from  the  mineralogical  analysis.  A  simple 
formula  for  a  composite  of  two  minerals  is:  A  = 
sp.gr.  (1)  mineral;  B  =  sp.gr.  (2)  mineral;  C  =  % 
of  (1)   mineral;  D  =  %  of  (2)  mineral; 

Sp.gr.  of  composite  grain  =  .1?^"^^ 

From  the  formula,  the  accompanying  chart  has  been 
constructed  for  several  heavy  minerals  associated  with 
quartz.  On  the  chart,  three  vertical  lines  have  been 
placed,  one  indicating  the  specific  gravity  of  quartz, 
the  next  a  specific  gravity  difference  of  one-half,  and  the 
third  a  specific  gravity  difference  of  one.  It  is  evident 
from  the  chart  that  there  must  be  a  relatively  high  per- 
centage of  heavy  mineral  in  the  composite  grain  in 
order  to  exceed  a  specific  gravity  difference  of  one. 
For  native  copper  35%  copper  content  is  necessary; 
for  galena,  42%;  for  pyrite,  57%;  for  chalcopyrite, 
66%.  For  a  specific  gravity  difference  of  one-half  the 
percentages  are:  copper,  18%;  galena,  21%;  pyrite, 
35%  ;  chalcopyrite,  38%.  The  probability  of  the  separa- 
tion of  composite  grains,  based  on  the  fundamental  prin- 
ciple of  difference  in  specific  gravity,  can  thus  be  ap- 
proximated from  the  chart. 

An  example  may  be  taken  to  illustrate  specifically. 
Assume  an  ore  composed  of  10%  galena  and  90% 
quartz.  Suppose  that  in  crushing  to  a  given  size  90% 
of  the  galena  is  liberated  and  10%  is  in  the  middlings; 
that  ^0%  of  the  free  galena  is  recovered  (72%  of  orig- 
inal) ^d  that  the  remainder  is  in  the  slime.  If  it  is 
assumed  that  all  of  the  galena  is  uniformly  distributed 
as  composite  grains,  then  the  specific  gravity  of  the 
composite  grains  containing  10%  galena  and  90% 
quartz  will  be  2.78,  or  only  0.24  greater  than  the  specific 
gravity  of  quartz.  Obviously  few  middlings  could  be 
separated.  If  the  10%  galena  in  the  middling  was  as- 
sociated with  one  quarter  of  the  quartz  grain  in  the  ore, 
the  percentage  of  galena  in  the  composite  grain  would 
be  40%  and  the  specific  gravity  would  be  3.58,  or  a 
difference  in  specific  gravity  between  galena  and  quartz 
of  1.  This  would  be  sufficient  for  separation.  Assum- 
ing that  a  recovery  of  80%  of  these  grains  is  made, 
there  would  be  secured  in  a  middlings  product  8%  of 
the  original  galena.  If  all  of  these  middling  grains 
were  then  crushed  sufficiently  fine  to  liberate  clean  ga- 
lena, and  80%  was  recovered,  there  would  be  only  6.4% 
of  the  original  galena  recovered.  The  total  recovery 
would  be  72  +  6.4,  or  78.4  per  cent. 

The  case  assumed  is  a  favorable  one.  With  minerals 
of  lower  specific  gravity,  such  as  chalcopyrite,  blende 
or  pyrite,  the  specific  gravities  of  composite  grains,  even 
where  the  proportion  of  heavy  mineral  is  high,  would 
be  so  near  to  that  of  quartz  that  only  an  indifferent 
separation  of  middlings  could  be  effected.  Only  the 
largest  middlings  grains  would  be  secured,  and  the 
proportion  of  such  grains  as  compared  with  the  whole 
would  be  relatively  small. 

The  difficulty  that  confronts  the  millman  is  to  save 
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a  relatively  large  percentage  of  middlings  for  retreat- 
ment.  This,  as  has  been  shown,  is  not  easy  to  do,  and 
success  depends  largely  upon  the  nature  of  the  asso- 
ciation of  the  valuable  material  with  the  gangue. 
^Miere  the  valuable  mineral  occurs  in  moderately  coarse 
particles,  the  composite  grains  may  be  expected  to  con- 
tain a  sufficiently  high  percentage  of  hea\y  mineral  to 
make  their  separation  easy,  but  where  the  heavy  min- 
eral is  in  fine  grains  and  uniformly  disseminated,  the 
recoven'  of  composite  grains  must  necessarily  be  small. 
This  explains  why,  in  the  treatment  of  disseminated 
copper  ores,  only  60  to  70 ^r  of  the  copper  content  is 
secured. 

Finer  crushing  suggests  itself  as  a  solution,  but  only 
partly  remedies  the  difficulty,  for  with  finer  crushing 
the  composite  grains  are  also  finer  and  more  difficult  to 
separate  by  wet-concentrating  appliances.  The  pro- 
portion of  valuable  mineral  in  the  slime  is  also  in- 
creased. Until  the  advent  of  flotation,  fine-crushing 
and  the  use  of  slime-concentrating  appliances  afforded 
the  only  means  for  increasing  recovery  and  for  reduc- 
ing the  loss  of  metal  in  middlings.  Flotation  has  re- 
moved, to  a  large  extent,  the  restrictions  upon  fine- 
crushing,  and  with  fine-crushing  the  proportion  of  mid- 
dlings product  becomes  greatly  reduced  and  is  no  longer 
a  serious  obstacle  to  the  attainm.ent  of  high  percentage 
recoveries  from  disseminated  ores.  Even  with  fine- 
crushing  and  flotation,  there  will  be  a  small  part  of  the 
middlings  product,  that  portion  consisting  of  particles 
containing  valuable  mineral  completely  enveloped  by 
gangue,  which  cannot  be  recovered. 


Grinding  of  Ore  in  Ball-Mills 
By  Algernon  Del  Mar.  * 

Modern  metallurgy  requires  ore  ground  to  certain 
degrees  of  fineness,  from  w'hich  concentrates  may  be 
floated.  The  supply  of  such  ore  must  be  constant  and 
uniform  and  must  be  produced  at  the  lowest  cost  per 
ton.  Too  often  the  metallurgist  is  constrained  from 
giving  opinions  that  may  vary  from  those  generally 
accepted  for  fear  of  being  thought  behind  the  times.  At 
the  risk  of  being  tabulated  in  this  class,  I  purpose  to 
show  that  present-day  ball-mill  practice  is  open  to  dis- 
cussion, and  that  the  modern  ball-mill  which  is  char- 
acterized by  a  diaphragm  grating  and  discharge  lifters 
IS  not  always  so  efficient  as  the  older  central-discharge 
ball-mill.  To  many  this  statement  will  be  rank  heresy; 
to  others  it  ha.s  been  proved  beyond  dispute. 

It  may  be  taken  for  granted  that  when  grinding  a 
coarse  unclassified  feed,  .say  a  rock-breaker  product, 
the  quick  discharge,  as  exemplified  in  the  Marcy,  AUis- 
Chalmers  and  Chalmers  &  Williams  ball-mills,  will  pro- 
duce a  greater  tonnage  per  hp.  of  finished  product  than 
a  central-di-scharge  mill,  because,  in  the  first  place,  the 
rock  is  retained  in  the  mill  until  small  enough  to  issue 
through  the  diaphragm,  and,  in  the  second  place,  the 
unclassified  ore  may  include  a  proportion  of  fines  that 
need.s  no  further  grinding,  and  so  should  be  rushed 
through  the  mill  to  prevent  overgrinding.  If  the  ore 
delivered  to  the  mill,  however,  be  a  classified  feed  in 
which  all  the  particles  mu.st  be  ground,  and,  particularly, 
;f  the  greater  part  of  the  ore  is  small  enough  to  pass 


through  the  diaphragm  orifices,  there  is  no  advantage 
in  the  quick  discharge,  and,  in  fact,  its  action  may  cut 
do^^•n  the  capacity  of  the  whole  mill  by  causing  the  re- 
turn of  an  excess  of  oversize.  It  likewise  causes  an  ex- 
cessive wear  on  the  liners  and  an  abnormal  consumption 
of  balls. 

The  greater  consumption  of  balls  with  the  quick 
discharge  is  due  to  the  fact  that  at  the  discharge  end  of 
the  mill  the  pulp  level  is  low  and  the  balls  strike  against 
each  other  with  little  pulp  between  the  faces,  thus  wear- 
ing on  one  another  instead  of  on  the  pulp.  The  liners 
wear  abnormally  at  the  discharge  end  for  the  same 
reason,  and  should  therefore  be  thicker  there  than  at 
the  feed  end. 

The  first  point  to  notice  in  connection  with  the  main 
argument  is  the  level  of  the  pulp  in  the  central-discharge 
mill,  in  the  quick-discharge  mill  and  in  the  conical  mill, 


PULP    LEVEL.    IN    DIFFERENT    MILLS 
-Central  Discharge  Mill ;     B — Quick  Discharge 


Mill; 


C — Conical    Mill 


if  I  may  be  pardoned  for  bringing  this  into  the  discus- 
sion as  showing  a  similarity  between  it  and  the  quick- 
discharge  type  of  mill. 

Effect  of  Pulp  Level  in  Different  Mills 

Referring  to  the  diagrams  A,  B  and  C,  it  may  be 
seen  that  in  the  central-discharge  mill  the  pulp  level 
varies  little  from  a  horizontal  line,  so  that  a  constant 
depth  of  pulp  is  retained  in  the  mill;  that  in  the  quick- 
discharge  mill,  B,  the  pulp  level  decreases  toward  the 
discharge  end,  that  the  balls  at  this  end  have  only  a 
thin  layer  of  pulp  to  act  upon  and  the  space  x  is  there- 
fore useless  for  grinding;  likewise,  that  the  space  occu- 
pied by  the  diaphragm  is  useless,  which  in  a  mill  four 
feet  long  cuts  out  one-sixth  of  the  possible  grinding 
space.  The  conical  mill  C  shows  a  pulp  line  decreasing 
in  depth  toward  the  discharge  end.  The  two  rival  mills, 
then,  the  quick-discharge  cylindrical  and  the  quick-dis- 
charge conical  mill,  both  show  varying  depths  of  pulp 


SCREEN  ANALYSES  OF  4x4-FT.  BALL-MILL  DISCHARGE 
All  percentages  cumulative  except  for  — 200  mesh 
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•Sandon.  B.   C. 


A — Lifters  set  at  maximum.  B — Central  <lischar(se.  C — One  lifter  operating; 
tliree  taken  out.  D — Same  condition,  except  all  four  lifters  taken  out.  E — Flota- 
tion feed  with  lifters.   F—  Flotation  fce<l  without  lifters. 

thickness,  while  the  now  neglected  central-discharge  mill 
maintains  a  constant  pulp  level,  with  a  greater  volume 
of  balls  acting  on  the  pulp  to  be  ground. 

Now  refer  to  the  screen  analyses.  A,  B,  C,  D,  E  and  F, 
being  discharges  from  a  4  x  4-f t.  ball-mill  and  repre- 
sentative of  many  samples  taken  at  regular  intervals. 
A  and  B  are  screen  analyses  of  the  mill  with  and  with- 
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out  the  quick  discharge.  Contrary  to  the  generally  ac- 
cepted idea,  the  central-discharge  mill  does  not  slime 
any  more  than  the  quick  discharge,  but  it  is  apparent 
that  in  the  central-discharge  product  the  coarser  sizes 
are  absent.  This  is  a  characteristic  of  all  screen  analyses 
niade  and  indicates  plainly  that  while  the  central-dis- 
charge mill  produces  as  much  finished  product  as  the 
0\her,  it  does  not  produce  more  slime  nor  as  much  over- 
size which  must  be  returned  for  regrinding. 

Columns  C  and  D  show  the  same  effect,  but  less 
pronounced,  for  in  C  only  one  lifter  was  operative,  while 
in  D  all  were  eliminated.  E  and  F  show  the  flotation 
feed  from  the  mill  arranged  with  and  without  the  quick 
discharge  after  classification  and  indicate  that  the  cen- 
tral-discharge mill,  if  of  the  right  diameter  and  length, 
with  the  correct  volume  of  feed,  does  not  slime  beyond 
what  may  be  expected  from  this  class  of  grinding. 

As  to  the  capacities  of  the  two  classes  of  mills,  the 
ball-mill  under  consideration  had  a  maximum  capacity 
(original  feed)  of  56  tons  a  day  with  the  quick  dis- 
charge and  62  tons  a  day  and  at  times  as  high  as  84  tons 
a  day  without  the  quick  discharge.  This  is  explained  by 
the  fact  that  the  returned  oversize  indicated  in  screen 
analysis  A  was  sufficient  to  cut  down  the  capacity  of 
the  mill  by  occupying  the  space  that  should  have  been 
filled  with  fresh  feed,  the  total  possible  space  in  the  mill 
v/as  not  filled  with  pulp  and  the  balls  were  not  acting 
at  their  full  efficiency  at  all  parts  of  the  mill. 

The  following  extracts  from  letters  show  evidence  in 
favor  of  the  adoption  of  the  central  discharge: 

An  operator  at  Cobalt  writes  that  the  adjustable  quick 
discharge  was  taken  out  for  the  following  reasons :  "  (1) 
Too  much  oversize  circulating;  (2)  it  consumed  about 
three  times  as  many  pebbles  as  another  tube-mill  run- 
ning without  the  quick  discharge;  (3)  with  the  quick 
discharge  there  is  no  ore  in  that  end  of  the  mill  (it 
being  discharged  near  the  periphery)  and  the  pebbles 
grind  on  themselves  and  perform  no  useful  work;  (4) 
the  quick-discharge  diaphragm  and  linings  in  that  end 
of  the  mill  get  excessive  wear  on  account  of  having  no 
ore  to  grind  on." 

From  Wallace,  Idaho,  I  have  the  following:  "The  5x 
4-ft.  central-discharge  mill  at  the  X  mill  will  grind  125 
tons  a  day  from  crusher  size  to  pass  60  mesh,  while 
the  one  here  (quick  discharge)  was  always  choking  up 
on  60  tons  a  day  from  ^  to  20  mesh.  I  had  so  much 
trouble  with  screens  and  liners  in  the  mill  here  that  the 
screens  were  taken  out  and  the  end  lined  the  same  as 
the  feed  end."    The  mill  is  now  taking  120  tons  a  day. 

From  Mullan,  Ida.,  comes  the  following:  "We  could 
not  get  feed  into  mill  without  excessive  water,  which 
made  too  much  oversize.  To  reduce  the  oversize,  we  re- 
moved the  adjustable  (quick-discharge)  feature.  At 
this  stage  of  our  experiments  we  found  that  the  mill 
without  the  adjustable  (quick)  discharge,  ground  more 
ore  with  less  power  and  with  less  oversize,  and  we 
speedily  changed  the  other  6-ft.  mill.  We  have  just  pur- 
chased a  ball-mill  without  the  quick  discharge." 

What  an  operator  at  Kellogg,  Idaho,  says:  "I  got 
an  increased  tonnage  of  about  18%  of  a  finished  prod- 
uct for  table  feed,  all  minus  80  mesh.  Before  making 
the  change  (from  quick  to  central  discharge)  the  dis- 
charge from  the  ball-mill  was  all  sizes  and  caused  a 
large  return  feed." 


Oxygen  and  Sulphur  in  the  Melting 
Of  Copper  Cathodes'"' 

The  absorption  of  sulphur  during  the  melting  of  cath- 
ode copper,  99.98'4-%  copper,  requires  a  long  and  ex- 
pensive refining  process,  and  the  final  product  is  inferior 
in  purity  and  lower  in  electrical  conductivity  than  the 
original  cathode  copper.  The  sulphur  absorbed  comes 
from  the  reduction  of  the  sulphate  of  copper  left  on  the 
cathode  sheets  in  the  tank  houses  and  from  the  fuel 
used  for  melting.  As  it  comes  from  the  tank  houses, 
even  well-washed  cathode  copper  will  contain  from  0.002 
to  0.004%  of  sulphur.  The  fuel,  whether  oil  or  coal,  al- 
ways contains  sulphur. 

By  melting  cathodes  under  a  coke  oven  and  taking 
samples  at  half-hourly  periods,  the  cathode  copper  at  the 
end  of  the  oxidizing  period  and  the  beginning  of  the 
poling  period  was  found  to  contain  practically  no  sul- 
phur. Toward  the  end  of  the  poling  period  the  samples 
began  to  show  copper,  the  percentage  of  which  slowly  in- 
creased during  the  casting  period  until  a  maximum  con- 
tent of  0.0031%  S  was  present  close  to  the  close  of  the 
casting  period.  The  final  product  analyzed  99.93%  Cu, 
and  the  average  conductivity  of  the  samples  was  100. 
The  experiment  demonstrated  that  the  residue  sulphur, 
amounting  to  only  15  lb.  on  the  whole  charge,  came 
from  the  fuel  used  and  the  coke-covering  charge.  By 
melting  under  a  charcoal  cover,  containing  only  0.03%  S, 
the  final  product  obtained  analyzed  99.966%  Cu,  and 
the  conductivity  was  100.5.  The  lower  content  of  sul- 
phur in  the  covering  charcoal  resulted  in  less  absorption 
of  sulphur  by  the  copper. 

The  author  compares  the  two  changes  and  offers  the 
following  conclusion: 

The  comparison  of  the  two  charges  shows  not  only  a 
lower  sulphur  content  of  the  charge  refined  under  charcoal, 
but  also  lower  oxygen  content  and  a  better  quality  of 
copper.  It  is  becoming  better  understood  that  the  "surface 
set"  on  the  pitch  of  copper  is  directly  controlled  by  the  sul- 
phur and  perhaps  certain  reducing  gases,  such  as  carbon 
monoxide  and  hydrogen,  rather  than  by  the  oxygen;  that 
sulphur  raises  the  "set"  or  overpoles  the  copper,  thus  neces- 
sitating a  certain  amount  of  oxygen,  which  therefore  de- 
presses the  "set"  to  counterbalance  the  action  of  the  sulphur. 
In  these  two  charges  the  "pitch"  of  the  copper  was  the  same, 
yet,  owing  to  the  lower  sulphur  in  product  No.  2,  its  oxygen 
content  is  also  much  lower  than  that  of  No.  1,  affordmg 
great  improvement  in  the  quality  of  the  copper.  The  refiner 
did  not  know  how  much  sulphur  was  present  in  his  final 
product;  he  simply  worked  the  copper  to  the  desired  pitch, 
and  the  sulphur  present  in  each  charge  determined  the 
amount  of  oxygen  necessary  to  give  the  proper  "surface 
set"  on  the  copper.  Samples  taken  at  regular  intervals 
during  the  melting  and  refining  of  copper  cathodes  show: 

1.  The  total  elimination  of  sulphur  during  the  "oxida- 
tion" period  and  before  poling. 

2.  The  re-absorption  of  sulphur  by  the  charge  when  the 
percentage  of  cuprous  oxide  is  low  enough  to  allow  the 
reversible  reaction 

6Cu  -I-  SO,  :^  CuoS  -f-  2Cu„0 
to  take  place. 

3.  The  advisability  and  importance  of  using  a  low-sulphur 
coke  or  charcoal  to  cover  the  molten  bath  during  the  poling 
and  casting  periods. 

Employees  of  Old  Dominion  Copper  Co.,  of  Globe,  Ariz., 
were  offered  bonuses  consisting  of  Liberty  Bonds,  according 
to  the  company's  report  for  1917,  by  allowing  them  to  pay 
for  a  $50  bond  in  12  installments  deducted  from  their  wages, 
with  the  understanding  that  those  who  completed  12 
months'  work  would  be  given  the  bond  and  have  their  pay- 
ments refunded. 


•Abstract  of  a  paper  by  Stanislaus  Skowronski ;  to  be  presented 
at  the  Colorado  meeting  of  the  American  Institute  of  Mining  Engi- 
neers. 


16 


ENGINEERING  AND  MINING  JOURNAL  Vol.  106,  No.  1 

Hii::iiiiiiiiiiiiHiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiitiiiiiiiiiiiiniiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiH 


Use  of  Concrete  in  Mesabi  Range  Mines 
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STATION  AND  MAIN  HAULAQE  DRIFT  AT  LEONIDAS  MINE 


July  6,  1918 


ENGINEERING   AND  MINING   JOURNAL 


17 


MAIN  HAULAGE  DRIFT  AT  PHILBIN  MINE,   HIBBING,  xMI.XN.,    SHOWING  CONCRETE   CONSTRUCTION 


DRYING  ROOM  OF  CEMENT  MIXING  PLANT.  OLIVER  IRON  MINING   Cu.,   HIBBING,   MINNESOTA 
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James  Douglas 


JAMES  DOUGLAS,  engineer,  administrator,  publi- 
cist, philanthropist  and  philosopher,  died  at  his  home 
at  Spuyten  Duyvil.  on  June  25.  aged  81  years.  After 
a  life  of  extraordinary  activity,  which  activity  continued 
unabated  until  two  or  three  years  ago,  failure  of  his 
strength  finally  compelling  him  to  retire,  and  in  view 
of  his  advanced  years  his  death  was  not  unexpected.  His 
was  a  magnificent  human  mechanism  that  worked  with 
strength  finally  compelled  him  to  retire,  and  in  view 
to  most  men.  The  funeral  ser\-ices  were  held  in  the 
Church  of  the  Mediator,  on  June  26,  after  which  the 
body  was  taken  to  Quebec,  the  old  home,  for  burial  in 
the  family  plot. 

James  Douglas  was  born  at  Quebec,  Canada,  on  Nov. 
4,  1837.  He  was  the  son  of  Dr.  James  Douglas,  a  prom- 
inent surgeon  in  the  Dominion,  who  introduced  the  mod- 
em treatment  of  insanity  into  Canada  when  he  founded 
the  Quebec  Lunatic  Asylum,  in  the  management  of 
which  for  some  time  his  son  James  participated. 

Young  Douglas  followed  in  the  footsteps  of  his  father 
and  studied  medicine  in  Canada  and  abroad,  partly  in 
Scotland  and  partly  in  Germany.  He  was  graduated 
from  Queens  University  in  Canada,  studied  medicine  -at 
Laval  University,  Quebec,  and  later  was  professor  of 
chemistn.-  at  Morrin  College,  Quebec.  After  studying 
medicine  for  some  years,  young  Douglas  decided  that 
he  was  not  enthralled  with  the  profession  and  began 
the  study  of  theologj',  going  to  the  University  of  Edin- 
burgh, Scotland.  In  1875  Doctor  Douglas,  who  received 
his  license  to  preach,  but  was  not  ordained,  returned  to 
Canada  to  assist  his  father,  who  had  been  tlnfortunate 
in  his  investments.  For  a  time  he  managed  the  lunatic 
asylum  in  Quebec  which  was  founded  by  his  father. 

These  were  the  years  of  finding  himself.  He  had 
tried  the  professions  of  medicine  and  theology  and  had 
nearly  reached  the  age  of  40  without  becoming  really 
established  or  contented.  What  directed  him  into  his 
proper  field  was  a  misguided  investment  that  his  father 
had  made  in  the  Har\'ey  Hill  copper  mines,  in  Quebec. 
His  father  continued  to  have  faith  in  them,  and  the  son, 
becoming  interested,  set  out  to  retrieve  what  had  been 
lost  in  them.  Those  mines  were  not  of  a  character  to 
afford  a  great  financial  success  to  anybody,  but  they  are 
historic,  owing  to  their  influence  upon  Doctor  Douglas, 
and  through  him  upon  the  mining  industry  of  the  world. 

It  was  at  this  time  that  Doctor  Douglas  became  asso- 
ciated with  that  brilliant  .scienti.st.  Dr.  T.  Sterry  Hunt. 
Together  they  worked  out  the  beautiful  Hunt  &  Douglas 
process  of  copper  extraction,  which  was  founded  upon 
the  solubility  of  cupric  oxide  in  ferrous  chloride,  the 
original  process  being  notably  modified,  however,  in 
later  years.  This  process  obtained  considerable,  al- 
though not  general,  u.se  in  the  United  States  and  else- 
where. While  speaking  of  Doctor  Douglas  as  a  metal- 
lurgrical  inventor,  reference  may  appropriately  be  made 
here  to  hi.s  very  ingenious  revolving  muflle  furnace  for 
ore  roasting.  The-se  sidelights  illuminate  the  versatility 
of  this  great  man. 

After  a  brief  experience  at  the  Harvey  Hill  mines. 
Doctor  Douglas  went  to  Pha?nixville,  Penn.,  to  take 
charge  of  the  copper  extracti«m  plant  of  the  C'hemical 
Copper  Co.,  which  wa.s  obtaining  ore  from  .some  small 


and  more  or  less  uncertain  mines.  In  the  course  of  time, 
however,  some  parcels  of  cupriferous  material  came  to 
the  works  from  Arizona,  which  directed  thither  the 
attention  of  Doctor  Douglas  and  led  him  to  pay  a  visit 
in  1880  to  that  newly  developing  region,  through  which 
the  transcontinental  railways  had  but  barely  been  built, 
and  most  of  which  was  still  infested  by  Apache  Indians. 
The  Copper  Queen  mine,  at  Bisbee,  had  been  opened  in 
1880  by  Martin,  Ballard  &  Reilly,  and  the  first  copper 
furnace  had  been  blown  in  on  Aug.  20  of  that  year. 
Doctor  Douglas,  who,  up  to  this  time,  had  gained  more 
experience  than  money,  was  attracted  by  the  possibil- 
ities of  this  property  and  succeeded  in  interesting  some 
of  the  partners  of  Phelps,  Dodge  &  Co.,  an  old  firm  of 
metal  merchants  in  New  York. 

The  story  of  the  Copper  Queen  mine  is  a  romance  in 
itself,  the  telling  of  which  would  be  beyond  the  scope 
of  this  sketch,  and  it  is  unnecessary,  for  it  has  been  told 
at  length  in  technical  literature.  Suffice  it  to  say  that 
the  first  orebody,  after  yielding  20,000,000  lb.  of  copper, 
was  exhausted  in  1884.  The  earliest  months  of  that 
year  were  the  gloomiest  in  the  history  of  the  district, 
of  the  mine,  of  its  owners,  and  of  Doctor  Douglas.  With 
only  three  months  of  ore  supply  in  sight,  the  abandon- 
ment of  the  mine  was  in  prospect.  The  Atlanta  Mining 
Co.,  owning  adjoining  property,  was  in  a  similar  predic- 
ament. It  was  wholly  due  to  the  geological  studies  of 
Doctor  Douglas,  his  persistence  and  his  persuasive  in- 
fluence upon  his  principals  that  further  prospecting  was 
prosecuted.  His  vision  was  justified  by  the  striking 
of  rich  orebodies.  His  business  sense  led  to  a  consolida- 
tion with  the  Atlanta  company,  which  also  had  found 
more  ore.  From  that  time  onward  the  history  of  the 
Copper  Queen,  which  became  one  of  the  great  mines  of 
the  world,  was  a  record  of  unchequered  success.  When 
that  assurance  was  realized  Doctor  Douglas  was  nearly 
50  years  old. 

In  the  upbuilding  of  the  Copper  Queen  company  Doc- 
tor Douglas  disclosed  his  qualities  as  a  scientist,  whose 
knowledge  and  perception  ranged  from  economic  geology 
to  the  art  of  metallurgy,  and  he  added  to  them  the  gifts 
of  a  great  administrator — a  handler  of  men ;  one  of  those 
rare  persons  who  can  teach  others  to  work  and  inspire 
them  with  the  wish  to  do  so — and,  moreover,  he  exhib- 
ited himself  as  a  financier,  one  of  those  who  possesses 
the  vision  to  promote  new  enterprises.  It  was  not  enough 
for  him  to  make  the  Copper  Queen  one  of  the  great  min- 
ing and  metallurgical  companies,  an  immensely  profit- 
able concern.  He  spread  out  and  led  his  associates  into 
the  Globe  district,  into  Morenci,  into  Nacozari,  into 
Tombstone,  and  into  Burro  Mountain.  The  fuel  require- 
ments of  the  several  companies  led  to  the  development 
of  a  great  colliery  and  coking  plant  at  Dawson,  N.  M. 
The  need  for  carrying  the  products  induced  the  con- 
struction of  the  El  Paso  &  Southwestern  Ry.,  begun 
in  1886,  which  eventually  became  a  great  railway,  oper- 
ated in  connection  with  the  Rock  Island,  in  which  (the 
Rock  Island)  Phelps,  Dodge  &  Co.  acquired  a  large 
interest.  Doctor  Douglas  became  as  eminent  an  author- 
ity on  railway  transportation  as  he  was  on  mining  and 
metallurgy.  A  few  years  ago  all  of  these  companies 
were  consolidated  in  Phelps,  Dodge  &  Co.,  Incorporated, 
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of  which  Doctor  Douglas  was  the  president.  Later' the 
name  of  the  operating  company  was  changed  to  the 
Copper  Queen  Corporation,  and  Doctor  Douglas  resigned 
the  presidency  to  his  son,  Walter,  and  became  chairman 
of  the  board  of  directors. 

Some  biographer  will  write  a  great  book  about  Doctor 
Douglas.  This  is  inevitable,  for  he  was  not  only  a  great 
man  in  our  industry,  but  also  he  was  one  of  the  great 
men  of  the  world.  It  may  be  left  to  that  biographer  to 
review  the  wide  scope  of  Doctor  Douglas's  learning,  the 
great  list  of  books  and  papers  that  he  contributed  to 
literature,  both  technical  and  general,  and  the  impressive 
series  of  honors  that  were  bestowed  upon  him  by  scien- 
tific and  technical  societies. 

Doctor  Douglas  was  elected  President  of  the  American 
Institute  of  Mining  Engineers  in  1899  and  again  in  1900. 
In  1906  he  was  awarded  a  gold  medal  by  the  Institution 
of  Mining  and  Metallurgy  of  Great  Britain.  In  1907 
he  received  the  degree  of  Doctor  of  Laws  from  McGill 
University-.  In  1916  he  was  given  the  John  Fritz  medal 
for  humanitarian  work.  In  1917  he  was  elected  an  hon- 
orar>-  member,  of  the  Mining  and  Metallurgical  Society 
of  America,  and  was  elected  Chancellor  of  Queens  Col- 
lege, of  which  institution  and  of  McGill  University  he 
had  been  a  trustee  for  many  years. 

We  of  the  mining  and  metallurgical  profession  know 
Doctor  Douglas  as  the  contributor  of  many  of  the  most 
important  papers  in  our  technical  literature.  We  do  not 
know  so  well  that  he  was  an  author  of  repute  upon  his- 
torical and  philosophical  subjects.  Among  his  books 
of  the  latter  character  were  "Canadian  Independence"; 
"Quebec  in  the  Seventeenth  Century";  "New  England 
and  New  France";  "Journals  and  Reminiscences  of 
James  Douglas"  (his  father).  Besides  these  historical 
works,  he  was  the  author  of  many  papers  on  economic 
and  philosophic  subjects  outside  of  the  domain  of  purely 
technical  literature.  Throughout  his  career  he  was  a 
valued  contributor  to  the  Journal. 

Doctor  Douglas  in  1860  married  Miss  Naomi  Douglas, 
daughter  of  Captain  Walter  Douglas,  of  Quebec.  Six 
children  were  born,  of  whom  the  following  are  now  liv- 
ing: Major  James  F.  Douglas,  developer  of  the  United 
Verde  Extension  mine,  who  is  now  serving  in  France; 
Walter  Douglas,  who  succeeded  his  father  as  president 
of  the  Phelps  Dodge  Corporation. ;  Mrs.  Edith  M.  Doug- 
las, wife  of  Archibald  Douglas,  a  New  York  lawyer  of 
extensive  mining  interests;  and  Miss  Elizabeth  Douglas. 

The  attitude  of  Doctor  Douglas  toward  his  employees 
was  ever  friendly  and  helpful.  By  sympathetic  treat- 
ment of  the  natives  in  Mexico,  the  Nacozari  mine  was 
shut  down  for  no  more  than  a  month  during  the  period 
of  general  disturbance  a  few  years  ago.  When  it  became 
necessary  to  withdraw  the  American  management  and 
leave  everything  to  native  control,  it  was  a  source  of 
great  pride  to  Doctor  Douglas  that  the  natives  whom 
he  had  trained  were  able  to  conduct  operations  as  eco- 
nomically and  as  profitably  as  when  the  Americans  were 
there.  Doctor  Douglas,  as  an  economist  and  a  philoso- 
pher, naturally  avoided  the  mistake  of  pursuing  a  pater- 
nali.stic  policy.  He  had  no  sympathy  with  the  sociali.stic 
ideaH  that  disregard  the  extraordinary  risks  and  won- 
derful achievements  of  the  industrial  pioneer  and  up- 
buildeni  of  this  country  who  reduced  the  co.st  of  mining 
ores,  extracting  their  products,  and  transporting  them, 
together  with  other  commodities,  by  railway,  to  phenom- 


enally low  figures.  He  was  one  of  those  who  considered 
that  such  economic  savings  were  for  the  general  good, 
and  ought  to  be  applauded,  not  decried. 

Doctor  Douglas,  through  the  success  of  the  Copper 
Queen  and  of  subsequent  mining  interests,  acquired 
great  wealth.  His  own  tastes,  however,  were  simple, 
and  his  mode  of  living  was  always  modest.  He  needed 
relatively  little  money,  and  what  he  did  not  need  he  gave 
away.  His  philanthropies  were  many,  but  they  were 
seldom  heard  of,  for  he  preferred  to  give  unostenta- 
tiously. Indeed,  he  seemed  to  be  rather  averse  to  allow- 
ing anything  to  be  known  about  his  gifts.  But  using 
only  a  small  part  of  his  income  for  personal  necessities, 
he  gave  millions  to  colleges,  hospitals,  museums,  char- 
itable institutions,  and  to  individuals  and  nearly  a  mil- 
lion for  the  study  and  alleviation  of  cancer. 

We  feel,  however,  that  the  world  owes  a  greater  debt 
to  Doctor  Douglas  than  for  any  of  his  philanthropies  or 
for  anything  he  did  in  upbuilding  the  mining  industry 
and  railway  systems  of  Arizona  and  Sonora,  no  matter 
how  important  that  feat  may  be  regarded.  Our  own  con- 
ception is  that  the  world's  great  debt  to  Doctor  Douglas 
is  for  his  service  in  tearing  away  the  veil  of  secrecy  that 
used  to  shroud  industrial  operations.  When  everybody 
kept  the  details  of  his  work  to  himself,  progress  was 
slow  and  more  or  less  accidental.  The  chances  were  that 
in  any  mine  or  works  where  the  doors  were  locked  the 
practice  inside  of  them  ranged  from  indifferent  to  bad. 
The  fancied  secrets  of  the  former  generation  were  more 
mythical  than  anything  else.  The  proper  spirit  was  re- 
vealed by  Doctor  Douglas  in  his  presidential  address 
before  the  American  Institute  of  Mining  Engineers  in 
1899  in  the  following  words: 

"The  motives  influencing  the  great  body  of  writers' 
who,  without  any  pay,  use  the  technical  journals  and 
such  media  of  communication  as  our  transactions,  in 
order  to  give  to  the  brethren  of  their  craft  the  results 
of  their  often  dearly  earned  experience,  are  various  and 
complicated.  But,  in  the  majority  of  cases,  the  impulse 
originates  in  the  desire  for  reciprocity,  and  in  the  hope 
that  others  will  tell  what  they  know,  in  return  for  what 
we  ourselves  communicate,  and  that  therefore  we  shall 
learn  at  least  as  much  as  we  can  teach." 

Doctor  Douglas  himself  practiced  what  he  preached. 
There  was  never  any  secret  about  operations  at  the 
Copper  Queen,  or  at  any  of  his  enterprises.  To  every 
visitor  and  every  applicant  for  information  the  helping 
hand  was  extended.  This  spirit  spread  among  other 
managements.  It  is  the  time  of  the  general  acceptance 
of  that  idea  that  we  date  as  the  beginning  of  the  great 
forging  ahead  of  the  American  mining  and  metallur- 
gical industry  that  soon  put  us  in  the  position  that  we 
have  held  unchallenged  for  many  years,  namely,  so  far 
in  the  van  that  the  rest  of  the  world,  including  Ger- 
many, has  been  out  of  sight  except  in  a  few  branches. 
Lately  our  French  and  British  and  Australian  colleagues 
have  been  coming  to  us,  and  we  have  been  glad  to 
extend  to  them  the  same  helping  hand  that  we  have  done 
among  ourselves.  We  repeat  that  we  consider  the  birth 
of  this  spirit  to  be  due  more  to  Doctor  Douglas  than 
to  anybody  else,  and  with  that  inspiration  he  instituted 
an  economic  development  for  the  improvement  of  the 
welfare  of  the  world  that  is  superior  to  any  other  one 
thing  in  modern  times. 
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Baffling  and  Froth-Skimming  Device 
for  Pachuca  Emulsifiers 

The  capacity  of  a  flotation  plant  where  pachuca  tank 
emulsifiers  are  used  can  be  slightly  increased  by  the 
addition  of  a  skimmer  or  baffle  board  at  the  top  of  the 
pachuca  tank,  as  shown  in  the  illustration.  By  remov- 
ing the  froth  it  can  be  sent  directly  to  the  "cleaner" 
unit,  for  the  upper  froth  obtained  in  this  way,  at  least 
when  treating  a  lead  ore,  will  be  found  to  be  as  high 
in  grade  as  that  coming  from  the  "roughers."  This 
device  was  designed  at  the  Sweeney  mill  of  the  Federal 
Mining  and  Smelting  Co.,  Bradley,  Idaho,  by  H.  M. 
Throndson,  mill  superintendent,  and  consists  of  an  in- 
verted baflie-board  box  attached  to  the  upper  end  of  the 
air-lift  pipe,  and  an  adjustable  skimmer  pivoted  at  the 
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SECTION  OF  PACHUCA  TANK  SHOWING  BAFFLE  ARRANGE- 
MENT AND  FROTH   SKIMMING  DEVICE 

discharge  opening  of  the  tank,  which  is  of  the  square- 
box  type.  By  means  of  a  wedge  the  tilt  of  this  skimmer 
is  regulated  so  as  to  get  the  proper  depth  of  skim  or 
grade  of  froth  desired.  The  bottom  of  the  skimmer 
lip  is  made  adjustable  and  can  be  depressed  below  the 
pulp  level  so  as  to  skim  off  practically  all  the  froth 
formed  before  the  pulp  discharges  into  the  "rougher-" 
feed  launder.  The  baffle  device  has  a  square  close-fitting 
top  connected  above  by  uprights  to  a  split-block  guide 
that  holds  the  baffle  frame  to  the  1-in.  air  pipe  at  the 
proper  elevation  with  respect  to  the  level  of  the  pulp. 
This  elevation  is  determined  by  the  maximum  frothing 
produced  by  the  splash  against  the  bell  deflector. 

From  the  top  cover  board  the  side  baffle  boards  ex- 
tend downward  below  the  pulp  level  as  a  square  frame 
of  1  X  12-in.  plank.  The  froth  escapes  from  the  baffle 
box  below  edges  and,  rising  to  the  top  of  the  pulp 
level,  discharges  over  the  skimmer  into  a  froth  launder 
that,  leads  to  the  "cleaner"  machine.     The  pulp  over- 


flows   at    the    opening    under    the    skimmer    to    the 
"rougher"-feed  launder. 

At  the  Sweeney  mill  this  device  is  used  in  connection 
with  two  24x24-in.  pachuca  tanks,  in  which  the  pulp 
is  emulsified  before  going  to  the  Callow  flotation  cells, 
and  about  one-fourth  as  much  froth  is  obtained  from 
the  two  as  from  a  2xl0-ft.  Callow  pneumatic  cell.  The 
device  is  simple,  inexpensive,  and  easy  to  make,  requir- 
ing practically  no  attention,  and  adds  appreciably  to  the 
frothing  capacity  of  the  plant. 


Coal-Dust-Fired  Reverberatory 
Furnaces  in  Chile 

Up  to  the  outbreak  of  the  war,  all  smelteries  in  Chile 
were  using  blast  furnaces,  with  coke,  imported  from 
the  United  States,  England,  Germany  and  Australia, 
as  fuel.  As  the  war  progressed,  freights  became  scarcer 
and  the  price  of  coke  rose  gradually  to  impossible 
heights,  so  that  it  finally  became  a  serious  problem  not 
only  to  obtain  it,  but  to  get  it  at  a  price  allowing  a 
profit  in  smelting,  even  with  the  high  price  of  copper. 
Experiments  had  often  been  made  in  Chile  with  a  view 
to  making  metallurgical  coke  from  native  coal,  but  no 
satisfactorj^  results  had  ever  been  obtained,  and  it  was 
invariably  found  that  this  coal  did  not  possess  the  neces- 
sary properties  to  make  it  a  good  coking  coal  for  metal- 
lurgical work. 

The  Societe  des  Mines  de  Cuivre  de  Naltagua,  which 
had  been  smelting  in  blast  furnaces  for  a  number  of 
years,  in  view  of  these  adverse  circumstances,  deter- 
mined to  build  two  coal-dust-fired  reverberatory  fur- 
naces, using  native  coal  as  fuel.  These,  with  their  ac- 
cessory plants,  were  ordered  in  the  United  States  in 
1916  and  installed  in  1917.  They  have  been  working  for 
several  months  with  satisfactory  results. 

The  furnaces  were  designed  for  direct  smelting  of 
green  ores  running  about  6%  copper.  This  was  experi- 
m.ental,  as  no  similar  work  had  been  done  before,  and 
it  was  not  known  what  results  could  be  obtained  from 
the  Chile  coal  in  smelting.  Two  furnaces  55  ft.  long 
by  17  ft.  wide  were  built,  with  coal-grinding,  ore-crush- 
ing and  ore-drying  plants.  They  were  modeled  after 
the  reverberatories  in  the  United  States,  using  pulver- 
ized coal,  and  are  identical  except  for  their  short  length. 

In  the  coal  plant,  the  slack,  after  being  dried,  is 
passed  through  an  Allis  Chalmers  No.  2  pulverator,  and 
is  finally  ground  dovm  in  a  5  x  5^-ft.  ball  mill,  where 
it  is  reduced  to  such  a  degree  of  fineness  that  65%  passes 
through  a  200-mesh  screen.  The  coal  dust  is  then  taken 
to  the  furnaces  in  screw  conveyors.  The  ball  mill  will 
grind  from  2.5  to  3  tons  of  coal  per  hour,  this  being 
a  maximum.  The  coal  used  contains  16%  ash,  3G% 
volatile  matter  and  47%  fixed  carbon,  the  calorific  value 
being  about  6000  calories.  Three  300-hp.  Erie  City 
boilers  are  installed  in  the  flues  and  furnish  the  power 
necessary  to  run  the  plant. 
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It  has  been  found  that  the  smelting  capacity  of  these 
small  furnaces  is  about  120  tons  per  24  hours,  with  a 
coal  ratio  of  1  to  4  (dry  coaD.  The  ore  is  crushed  to 
i  in.  and  dried  sufficiently  to  drive  out  the  moisture.  In 
summer,  the  ore  is  passed  directly  to  the  furnaces.  It 
has  been  decided  to  chantie  the  crushing  plant  so  as  to 
crush  the  ore  to  i  in.,  as  this  will  probably  increase  the 
capacity  of  the  furnaces,  with  a  better  fuel  ratio. 

The  silica  brick  necessary  for  constructing  these  fur- 
naces was  imported  from  the  United  States.  A  brick 
plant  is  being  built  at  the  smelterj'  to  make  all  fire  and 
silica  brick  required  on  the  property.  Excellent  quartz 
can  be  obtained  in  the  district.  Once  the  brick  plant 
is  working,  the  smeltery  will  be  entirely  independent  of 
outside  difficulties  affecting  importation  from  the 
United  States  or  Europe,  and  will  be  able  to  run  con- 
tinuously, using  only  native  fuel  and  materials. 

The  change  in  operating  method  marks  a  great  ad- 
vance in  smelting  practice  in  Chile,  as  it  is  almost  im- 
possible to  im.port  coke  and  other  materials  necessary 
for  smelting.  The  Societe  des  Mines  de  Cuivre  de  Cate- 
mou  has  also  recently  built  a  similar  plant. 


Pure  Zinc  Dust  for  Precipitation 
By  R.  Wheeler* 

Before  the  war  zinc  dust  obtainable  for  precipitation 
of  gold  from  cyanide  solutions  contained  around  10 5c 
impurities.  Authors  of  books  on  cyanide  practice,  and 
many  operators  as  well,  generally  looked  askant  at  pure 
zinc  dust  containing  little  or  no  lead,  and  when  it  did 
not  have  any,  recomm.ended  its  addition  in  some  form  to 
obtain  ostensibly  better  precipitation — all  of  which 
caused  more  or  less  expensive  refining  methods,  if 
troubles  with  the  mint  were  to  be  avoided  due  to  low- 
grade  bullion. 

Since  using  the  finest  possible  ground  and  purer  zinc 
dust  containing  98  to  99.8%  metallic  zinc,  at  the  plant  of 
the  Hedley  Gold  Mining  Co.,  at  Hedley,  B.  C,  bullion  is 
produced  running  850  to  950  points  fine  gold  by  the 
sulphuric-acid  treatment  of  the  press-precipitation 
product,  which  was  obtained  from  the  treatment  of  a 
heavy,  finely  ground  arseno-pyritic  ore.  The  consump- 
tion of  the  purer  dust  is  30  to  40%  less  than  that  of 
the  90%  dust,  thereby  reducing  the  amount  of  acid,  as 
well  as  reducing  the  time  and  difficulties  of  melting. 


Results  of  Pine  Oil  Research  in  Canada! 

Incident  to  the  increased  employment  of  flotation  at 
Cobalt,  Ont.,  the  greater  demands  for  pine  oil,  which 
had  to  be  imported  from  the  Southern  States,  led  to 
the  inevitable  results,  extremely  high  price  and  an 
adulterated  product.  Because  of  these  conditions,  at- 
tempts were  made  by  Tom  R.  Jones,  of  Buffalo  Mines, 
to  produce  a  suitable  oil  from  the  stumps  of  the  North- 
em  Ontario  pine.  Some  success  was  attained,  and 
in  conjunction  with  Arthur  A.  Cole,  president  of  the 
Canadian  Mining  Institute,  the  Dominion  Government 
was  interested  in  the  matter,  and  a  plan  outlined 
whereby  the  Mines  Branch  at  Ottawa,  working  with  the 
Forestry  Branch,  would  attack  the  problem. 


Careful  experimentation  and  investigation  of  plants 
already  established  in  Canada,  and  producing  wood 
products,  led  to  the  conclusion  that  the  establishment 
of  such  an  interest  in  Canada  would  require  a  large 
capital  outlay,  and  even  under  the  most  careful  man- 
agement an  adequate  financial  return  was  not  assured. 
Pine  oil  forms  only  a  small  percentage  of  the  total 
products  of  distillation,  and  at  present  the  markets  for 
the  other  materials  produced  are  very  irregular.  A 
company  has  been  formed  at  Cobalt,  and  a  small  plant 
erected  at  Cassidy  on  the  T.  &  N.  0.  Railroad. 

As  to  a  substitute,  it  was  found  that  several  of  the 
hardwood  distillation  products  made  good  frothing 
agents,  and  that  two  of  the  best  frothing  agents  were 
products  from  hardwood  distillation  which  had  hitherto 
been  wasted.  These  were  two  of  the  hardwood  creosote 
oils.  Recently  several  barrels  of  this  material  were 
shipped  to  Cobalt,  and  a  test  run  under  commercial 
conditions  was  made  at  the  Buffalo  mill.  The  full 
capacity  of  the  mill  was  turned  over  to  Messrs.  Parsons 
and  Gilmore,  and  600  tons  per  day  for  a  week  was 
treated  by  flotation,  using  these  oils  exclusively.  The 
results  were  entirely  satisfactory. 


Stand  for  Filling  Concentrates  Bags 
By  Frederick  W.  Foote* 

An  ingenious  arrangement  was  noticed  recently  at 
an  electro-magnetic  separator  plant.  The  products 
there  are  collected  in  metal  containers  and  poured  into 
sacks  for  shipment.     The  sacks,  which  usually  weigh 


•Mill   nuperlntendent  Ilt-dley  Gold   Mlnlns  Co.,   Ilf.dlcy,   BritlHh 
ColumbUi. 

tTwenty-«UUi  Annual  Report  of  th«;  f>ntarlo  Hur<-au  of   Mlnen. 

i»n. 


STAND   FOR  PILING   CONCEXTRATKS   BAGS 

100  lb.  when  full,  are  rather  heavy  and  inconvenient  to 
hold  open  during  the  process  of  filling.  An  iron  stand 
("similar  to  that  used  to  hold  evaporating  dishes  over 
a  Bunsen  burner),  18  in.  high  and  8  in.  in  diameter  at 
the  top,  was  made,  and  a  few  nails,  with  the  points 
turned  outward,  were  placed  around  the  rim.  The  nails 
were  soldered  in  place.  The  bag  is  suspended  inside 
the  holder  and  held  in  place  by  the  nails.  After  it  is 
filled  it  can  easily  be  detached  and  sewed  for  shipment. 

•Mining  engineer,  80  Broadway,  New  York. 
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Picaroons  and  Picaroon-Adzes 

Axes  used  around  the  mine  are  in  time  ground  down 
to  such  extent  that  little  steel  remains  in  the  bits,  so 
that  the  cutting  edge  is  gone  and  they  are  of  no  fur- 
ther use  as  axes.  However,  they  should  not  be  thrown 
away,  as  useful  mining  tools  known  as  picaroons  and 
picaroon-adzes  can  be  made  from  what  is  left. 

A  picaroon  is  probably  a  new  implement  to  most 
mining  men,  but  a  useful  one  and  better  for  handling 


riOOR    PICAROON 


PICAROON  AND  PICAROON-ADZE  MADE  FROM  OLD  AXES 

timbers  or  raising  floors  than  a  pick.  It  has  a  crook, 
so  that  a  good  purchase  can  be  obtained  in  raising  a 
plank  when  the  floor  has  become  wedged  tightly  be- 
tween timbers.  Owing  to  its  hooked  point,  a  picaroon 
will  stick  better  in  a  timber  when  dragging  or  pulling 
it  than  a  pick  will.  It  is  a  tool  for  a  special  purpose 
.and  is  kept  sharp,  while  the  pick,  an  implement  of 
general  usefulness  in  the  stope,  is  usually  dull,  and 
not  so  well  fitted  for  handling  timbers  or  lifting  floors. 
The  picaroon  also  can  be  used  as  a  hammer  and  is 
in  reality  nothing  but  a  special  type  of  light  pole-pick. 
The  type  referred  to,  which  is  made  by  drawing  the 
bit  of  a  worn-out  axe  into  a  pick  point  with  a  slight 
hook  near  the  end,  has  long  been  used  in  the  mines 
of  the  Cceur  d'Alene  district,  and  it  is  thought  to  have 
originated  at  the  Frisco  mine,  at  Burke,  20  years  ago. 
The  manner  of  making  the  picaroon  depends  upon 
the  amount  of  metal  in  the  axe  head  as  well  as  the 
use  to  which  the  tool  is  to  be  put  after  it  is  made. 
That  used  by  timbermen  in  handling  timbers  in  the 
stope  is  made  light  and  with  a  shorter  point,  so  as 
not  to  pull  out  of  the  timbers  too  easily.  Picaroons 
intended  mainly  for  lifting  floors  are  made  with  longer 
points  and  are  heavier  than  those  used   for  handling 


timbers.  No  new  steel  is  welded  into  the  axe  metal 
to  make  a  new  point,  but,  in.stead,  the  metal  of  the 
axe  blade  is  drawn  out  in  such  a  manner  that  the  bit 
of  the  axe  will  form  the  lower  part  of  the  point.  Con- 
sequently, the  lower  part  of  the  picaroon  blade  is  made 
up  of  steel  and  iron  welded  together  in  a  laminated 
manner  so  that  it  forms,  when  tempered,  a  tough  and 
lasting  point.  If  there  is  too  much  metal  in  the  axe, 
part  of  it  is  cut  out  on  the  anvil  before  the  new 
tool  is  shaped,  as  shown  by  the  sketch.  If  there  is 
likely  to  be  a  shortage  of  metal  in  the  blade,  a  small 
V  is  cut  in  the  lower  side  of  the  axe,  just  below  the 
eye,  and  the  remaining  metal  is  driven  down  and 
drawn  out  to  form  the  point,  so  that  the  steel  of  the 
bit  will  be  kept  in  the  lead  as  much  as  possible. 

A  picaroon-adze  can  be  made  from  an  old  axe  head 
in  a  similar  fashion,  but  care  is  taken  in  drawing  out 
the  metal  to  keep  the  steel  of  the  bit  well  in  the  lead, 
and  all  the  metal  is  preserved  so  as  to  give  weight  to 
the  tool.  When  the  metal  has  been  drawn  out  to 
form  a  point  five  inches  long,  an  adze  bit  about  an 
inch  and  a  half  wide  is  shaped,  tempered  and  ground. 
A  picaroon-adze  will  be  found  handy  in  chopping  out 
a  timber  that  cannot  be  removed  with  an  axe  or  wood 
chisel. 

Both  the  timber  picaroon  and  the  picaroon-adze  are 
fitted  with  an  axe  helve  for  a  handle,  because  it  is 
curved  and  can  be  gripped  securely  and  easily.  The 
floor  picaroon  is  fitted  with  an  old  pick-handle,  for  this 
is  stronger  and  will  permit  of  much  more  prying  with- 
out danger  of  breaking  while  raising  floors. 

At  the  Bunker  Hill  «&,  Sullivan  mine,  old  pick  eyes, 
no  longer  heavy  enough  to  make  good  picks,  are  used 
to  make  picaroons.  One  end  of  the  pick  is  cut  off  about 
2  in.  from  the  eye,  and  the  other  is  drawn  out 
to  form  a  light  slightly  hooked  pick-point,  which  has 
the  same  general  appearance  as  the  point  on  the  axe- 
picaroon,  just  described. 


Cutting   Board  for   Sizing  Fuse 

By  William  Crocker* 

Cutting  a  large  number  of  fuses  to  a  standard  length 
may  be  accomplished  with  the  aid  of  the  cutting  board 
shown  in  the  illustration.  The  board  rests  on  a  bench 
made  of  2-in.  plank  12-in.  wide.     A  1-in.  board  6-in. 


SMALL  ff££L       UIR&£  FE£l 

TOP    VIEW    OF    FUSE-CUTTING    BOARD 

wide  is  nailed  on  edge  to  the  top  of  the  bench,  acting 
as  a  back.  At  the  right  end  of  the  board  two  pegs  are 
set  in  the  center  line  of  the  bench,  separated  sufliiciently 

•Prescott,  Arizona. 
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to  take  the  inner  and  outer  coils  of  a  100-ft.  coil  as 
shipped  by  the  makers.  At  the  opposite  end  a  cleat  is 
nailed  to  the  bench  and  the  desired  length  of  fuse 
measured  from  the  right  edge  of  the  cleat  and  well 
marked  in  the  bench  to  the  left  of  the  coils.  Two  fuses, 
one  from  each  coil,  can  be  cut  accurately  at  one  time. 


Cutting  Round  Timber   Posts 

By  L.  D.  Davenport* 

Recently  it  was  necessary-  to  repair  one  of  our  coal- 
dock  trestles.  The  majority  of  the  bents  were  of 
square  timber,  resting  on  a  pile  foundation.  The  piles 
were  badly  rotted  at  the  surface  of  the  ground,  while 
the  square  timber  was  in  good  condition.  The  repair 
work  consisted  of  holding  up  the  square  timber  bents 
with  false  work  and  cutting  oflF  the  piles  12  in.  below 


TIMBER    CUTTING    FRAME    IX    USE    NEAR   HIBBING, 
MINNESOTA 

the  surface  of  the  ground,  building  forms,  pouring 
concrete  mud  sills  and  retimbering.  The  bents  were 
taken  alternately,  as  the  trestle  was  in  daily  use.  When 
the  concrete  had  set  for  10  days,  round  timber  posts 
were  placed  from  the  concrete  sills  up  to  the  square 
timber  sills.  There  were  five  posts  in  each  bent.  The 
three   inside  po.sts   were  plumb,   and   the   two   outside 


To  facilitate  cutting  off  the  posts,  either  square  or 
with  the  proper  bevel,  the  device  shown  in  the  sketch 
was  built  and  in  effect  is  a  large-size  miter  box.  In 
operation,  a  4 -in.  hole  is  bored  in  the  center  of  each 
end  of  the  post  to  be  cut  off  and  a  short  pin  of  I -in. 
round  steel  placed  in  each  hole,  so  that  the  steel  projects 
about  6  in.  The  post  is  then  put  on  the  device  with 
the  pins  resting  on  the  notch  in  the  slide  at  one  end 
and  on  the  center  notch  in  the  frame  at  the  other  end. 
The  two  triangles  are  then  tacked  on  either  side  of 
the  post,  square  with  the  frame,  where  they  serve  as 
a  guide  for  the  crosscut  saw.  One  end  of  the  post 
is  then  sawed  two-thirds  of  the  way  through,  and  the 
triangles  are  moved  to  the  other  end,  where  a  second 
cut  is  made.  The  post  is  then  wedged  up  at  each  end, 
the  pins  are  removed  and  the  cuts  finished. 

When  a  batter  post  is  to  be  cut,  one  pin  is  placed 
in  the  center  notch  of  the  slide  and  the  other  in  one 
of  the  outer  notches  in  the  frame,  according  to  the 
length  of  the  post  (before  it  is  cut)  and  the  batter 
desired.  For  example,  with  a  9-ft.  post  and  a  desired 
batter  of  1  in.  to  the  foot,  the  pin  at  the  frame  end 
will  be  set  9  in.  from  the  center  notch.  This  device 
is  easily  made,  insures  accurate  cutting  and  saves  con- 
siderable time,  especially  when  the  timber  is  crooked. 


Making  Grizzlies  from  Old  Rails 

In  these  days  it  is  well  to  remember  that  efficient 
grizzlies  can  be  made  out  of  discarded  rails.  At  mines 
where  it  is  not  especially  important  to  get  all  the  fines 
out  of  the  coarse  ore,  the  rails  can  be  used  just  as  they 
are  by  simply  sawing  them  off  to  proper  length.  But 
even  where  it  is  important  to  get  the  fines  out  as  thor- 
oughly as  possible  when  dumping  over  a  grizzly,  as  at 
a  lead  mine,  efficient  grizzly  bars  can  be  cheaply  made 
out  of  old  rails. 

At  the  Hecla  mine,  at  Burke,  Idaho,  an  oxy-acetylene 
blow-pipe  is  used  to  cut  off  the  flanges  of  discarded 
85-lb.  rails  coming  from  the  railroads  which  serve 
the  mine.  The  rails  are  cut  to  15-ft.  lengths,  and  then 
with  the  oxy-acetylene  flame  the  flanges  are  cut  off. 
even  with  the  line  of  the  web,  but  so  as  to  leave  three 
wings  to  each  grizzly  bar,  one  at  each  end  and  one  at 
the  middle.     These  wings  should  be  6  in.  long  and  the 
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DEVICE    FOU    CUTTING    ROUND    TIMBKU    PO.STS 


posts  were  battered  1  in.  to  the  foot.  The  false  bents 
were  also  made  with  five  posts.  The  round  timber  used 
was  mining  timber  from  10  in.  to  16  in.  diameter,  and 
much  of  it  was  far  from  straight. 


•fhl<f   <  nirlri«<  r.    Ollvt-r    Iron    Minium    '' 
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full  width  of  the  rail  flange  and  should  be  bored  for 
Ijolting  the  bars  in  place.  The  pieces  of  flange  that 
are  cut  off  in  doing  this  are  also  bored,  and  then  made 
to  serve  as  bars  on  the  fine  grizzlies  by  stringing  them 
on  rod.s  with  washers  between. 
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Assayer  and  Chemist 


Determination  of  Tin  in  Concentrates 

By  a.  M.  Smoot* 

A  new  method  of  analysis  for  stanniferous  tungsten 
concentrates  by  M.  Travers  was  described  before  the 
Academie  des  Sciences,  Sept.  24,  1917.  The  method, 
which  was  stated  to  have  given  satisfactory  results  even 
in  the  analysis  of  ores  as  rich  in  tin  as  50%,  is  re- 
ported in  abstract  by  Genie  Civil  as  follows : 

The  finely  pulverized  ores  are  fused  with  anhydrous 
sodium  sulphite.  The  attack  is  rapid  and  perfect,  even 
for  minerals  containing  50%  tin.  The  fused  mass,  dis- 
solved in  boiling  water,  is  diluted  to  780  or  800  c.c.  and 
freely  acidulated.  The  brown  stannous  sulphide  precipi- 
tates, entraining  a  little  silica  and  sulphides  of  iron  or 
of  manganese,  but  no  tungstic  acid.  The  stannous-sulphide 
precipitate  is  purified  by  dissolving  in  yellow  ammonium 
sulphide,  and  on  re-precipitation  one  has  a  yellow  stannic 
sulphide  which  may  be  calcined  to  the  state  of  SnOs.  Tung- 
sten is  determined  simultaneously  by  fusion  of  another 
portion  with  anhydrous  sodium  sulphite.  The  melt  is  de- 
composed directly  with  strong  aqua  regia;  if  titanium  is 
also  to  be  determined,  sulphuric  acid  is  used.  Most  of  the 
tungstic  acid  separates,  mixed  with  silica.  The  filtrate  is 
treated  with  ammonia  in  quantity  insufficient  to  dissolve 
the  tungstic  acid.  The  ferric-hydroxide  precipitate  con- 
taining the  remainder  of  the  tungstic  acid,  is  washed  free 
from  sodium  salts  and  dissolved  in  HCl  (1:1).  This  solu- 
tion is  evaporated  to  dryness  to  render  the  tungstic  acid 
insoluble  and  may  then  be  separated  from  silica  in  the 
usual  way. 

Not  being  familiar  with  the  action  of  sodium  sul- 
phite as  a  fluxing  agent  for  tin-tungsten  concentrates, 
I  have  made  a  few  tests,  the  results  of  w^hich  show  that 
sodium  sulphite  is  an  excellent  fluxing  agent  for  tin- 
bearing  tungsten  ores.  A  rather  high  heat  is  required, 
but  decomposition  of  the  ore  is  rapid  and  complete,  tin 
and  tungsten  passing  into  solution  when  the  fusion  is 
leached  with  water.  Even  high-grade  cassiterite  concen- 
trates containing  upward  of  70  So  Sn  are  completely  de- 
composed by  a  single  10-min.  fusion  and  60%  WO3  wol- 
framite concentrates  are  equally  well  attacked. 

The  abstract  in  Genie  Civil  states  that  when  the 
aqueous  solution  of  the  fusion  is  made  slightly  acid, 
brown  stannous  sulphide  is  precipitated,  entraining  a 
little  SiO,  and  Fe  and  Mn  sulphides,  but  free  from  WO3. 
My  experiments  show  that,  in  common  with  all  other 
alkali  sulpho-stannates,  the  solution  yields  stannic  sul- 
phide when  it  is  acidulated,  not  stannous  sulphide.  The 
precipitate  contains  SiO^,  but  only  traces  of  Fe;  con- 
siderable WO,  is  also  entrained  when  large  amounts  of 
it  are  present  in  the  solution.  On  dissolving  the  stannic 
sulphide  in  yellow  ammonium  sulphide,  filtering  off  the 
iron  sulphide,  etc.,  and  again  acidulating,  stannic  sul- 
phide is  re-precipitated  which  appears  to  be  nearly  free 
from  W0-,  but  probably  contains  a  little  SiO^.  A  test 
made  on  a  mixture  of  cassiterite  and  wolframite  con- 
centrates containing  0.0880  gram  SnO,  gave  0.0900  gram 
SnO,  by  this  method.  The  SnO^  weighed  was  not  quite 
pure  and  the  results,  as  might  be  expected,  are  a  trifle 
too  high. 


The  method  could  be  improved  by  adding  tartaric  acid 
or  sodium  tartrate  to  the  alkaline  solution  of  the  fusion 
before  acidulating  with  a  mineral  acid;  this  tends  to 
prevent,  or  at  least  diminish,  co-precipitation  of  WO^. 
In  exact  work,  especially  in  the  determination  of  small 
amounts  of  Sn  in  wolframite  concentrates,  it  would  be 
necessary  to  examine  the  final  tin  oxide  carefully  for 
impurities,  particularly  for  SiO,.  Arsenic  and  antimony 
would  also  interfere,  but  they  seldom  occur  in  appreci- 
able quantities  in  commercial  tungsten  ores. 

The  method  is  worth  the  attention  of  those  inter- 
ested in  the  analysis  of  tin-bearing  tungsten  ores.  Sim- 
ilar methods  based  on  fusion  with  anhydrous  sodium 
thio-sulphate  and  with  a  mixture  of  sodium  carbonate 
and  sulphur  are  in  use.  The  advantage  of  anhydrous 
sodium  sulphite  seems  to  be  its  more  rapid  and  com- 
plete action  on  the  ore,  possibly  due  to  the  higher  fusion 


•Chief  chemist,  Ledoux  &  Co.,  99  John  St.,  New  York. 
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heat  required  and  to  the  fact  that  less  free  sulphur  is 
produced  when  the  solution  of  the  fusion  is  acidulated, 
and  there  is  less  danger  of  entraining  the  tungstic  acid. 

The  method  practiced  in  Ledoux  &  Co.'s  laboratory 
for  the  determination  of  small  amounts  of  tin  in  tung- 
sten ores  and  concentrates  may  be  of  interest  in  this 
connection.  It  depends  upon  the  practically  complete  re- 
moval of  WO3  before  separating  tin  and  is  conducted  as 
follows : 

Treat  two  grams  of  the  ore,  pulverized  in  agate  to  200 
mesh  and  finer,  in  a  350-c.c.  beaker  with  100  c.c.  of 
strong  HCl.  Let  the  mixture  stand  for  an  hour  or  so 
at  about  50°  C,  frequently  stirring  to  prevent  the  ore 
from  "caking";  slowly  evaporate  the  solution  to  a  vol- 
ume of,  say,  50  c.c.  and  then  add  5  c.c.  HNO,  and  again 
evaporate,  with  frequent  stirring  to  break  up  crusts  of 
W0„  to  a  volume  of  about  15  c.c.  The  small  amount  of 
HNO3  used  is  practically  all  decomposed  by  reaction 
with  HCl  and  is  expelled  as  nitrogen  oxides. 
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By  this  method  of  attack  the  ore  is  decomposed  more 
rapidly  and  thoroughly  than  by  the  conventional  boil- 
ing with  aqua  regia.  Tungsten  is  separated  as  hydrated 
W0-,  iron,  manganese  and  lime  pass  into  solution,  silica 
and  tin  oxide  (cassiterite")  remain  for  the  most  part 
insoluble  with  the  WO^,  but  a  little  tin  may  pass  into  so- 
lution, especially  if  tin  sulphides  are  present. 

Add  100  c.c.  of  water  to  the  solution  and  boil  for  a 
few  minutes.  Filter  and  wash  the  residue  thoroughly 
with  dilute  (5fc)  HCl  and  save  the  filtrate,  which  may 
contain  a  small  amount  of  tin.  Wash  the  residue  of 
tungstic  oxide,  silica  and  insoluble  residue  from  the 
paper  into  the  original  beaker  with  a  small  stream 
from  a  wash  bottle;  add  15  c.c.  of  strong  NH,(OH)  and 
heat  until  the  tungstic  oxide  dissolves ;  filter  through  the 
original  filter  paper  and  wash  thoroughly  with  dilute 
NH, (OH)  to  remove  as  much  tungstic  oxide  as  possible. 
The  remaining  residue  may  contain  a  few  miligrams  of 
undecomposed  tungsten  mineral,  but  this  makes  no  dif- 
ference, as  at  least  95  So  of  the  tungsten  is  removed  if 
the  operations  have  been  conducted  properly.  Ignite  the 
residue  in  an  iron  crucible,  add  about  ten  times  its 
weight  of  Na^Oj  and  fuse  at  a  red  heat.  The  fusion 
requires  only  a  few  minutes.  Dissolve  the  fusion  in 
water  and  boil  to  decompose  the  excess  of  Na.O^;  then 
add  5  grams  of  tartaric  acid  and  20  c.c.  of  HCl.  ,  After  a 
few  minutes  everything  should  pass  into  solution,  leav- 
ing a  clear  liquid.  Add  this  to  the  original  filtrate  from 
the  tungstic  oxide  and  insoluble  residue. 

Tin  Precipitated  with  Hydrogen  Sulphide 

The  solution  now  contains  all  the  tin  and  only  a  mod- 
icum of  tungsten.  Pass  a  rapid  current  of  H^S  into 
the  liquid  for  15  min.  Tin  sulphide  is  precipitated  free 
from  tungsten;  it  may  contain  copper  or  any  other 
members  of  the  H,S  group,  together  with  a  little  silica 
and  free  sulphur.  Filter  and  wash  the  precipitate  with 
very  dilute  H,SO,.  Ignite  the  precipitate  in  an  iron 
crucible,  converting  tin  sulphide  to  oxide.  Add  about  10 
times  the  weight  of  Na_,0.  and  fuse  again.  This  fusion 
requires  about  one  minute.  Cool  and  dissolve  the  fu- 
sion in  water,  boil  to  decompose  the  excess  of  peroxide 
and  add  5  c.c.  of  HCl.  The  solution  should  be  clear  ex- 
cept for  the  possible  separation  of  a  little  silica.  Add 
5  or  6  grams  of  pure  granulated  zinc  and  let  the  mix- 
ture stand  for  a  short  time.  As  the  zinc  dissolves,  iron 
is  reduced  and  tin  is  separated  as  metal.  Before  all 
the  zinc  is  dissolved,  filter  the  solution  through  a  porce- 
lain Gooch  crucible  containing  a  thin  asbestos  pad;  wash 
once  or  twice  with  water.  This  filtration  should  be  con- 
ducted rapidly.  Remove  the  asbestos  pad  containing  the 
tin  and  excess  zinc  to  the  beaker  which  contained  it, 
wash  any  precipitate  adhering  to  the  crucible  into  the 
beaker,  add  100  c.c.  of  HCl  (1:1)  and  warm.  The 
excess  of  zinc  rapidly  dissolves  and  also  the  tin,  which 
passes  into  .solution  as  stannous  chloride. 

Transfer  the  liquid  to  an  Erlenmeyer  flask  fitted  with 
a  rubber  stopper  supplied  with  an  outlet  and  inlet  tube 
so  that  a  current  of  CO,  may  be  passed  through  the 
flask;  dilute  to  200  c.c,  add  a  coil  or  two  of  pure  nickel 
wire,  close  the  flask  and  start  CO,  through  it;  heat  to 
boiling  and  boil  for  10  or  15  min.  to  insure  complete  re- 
duction of  all  tin  to  the  stannous  condition.  Cool,  still 
maintaining  a  current  of  CO,,  and,  as  soon  as  the  so- 
lution   is   cold,    remove   the    CO,   connections    and    the 


nickel  wire  coils.     Add  starch  indicator  and  immedi- 

N 
ately  titrate  the  stannous  tin  with  ^^  iodine  solution. 

If  preferred,  soft-iron  wire  rather  than  nickel  may  be 
used  to  reduce  the  tin.  The  boiling  may  be  continued, 
in  this  case,  until  the  iron  is  all  dissolved,  thus  avoid- 
ing the  necessity  of  removing  the  wire  coils. 

Craig's  Improvement  op  CO^  Apparatus 

To  avoid  the  complications  of  cumbersome  CO,  ap- 
paratus, and  the  paraphernalia  connected  therewith,  the 
old  method  is  used  of  boiling  in  a  closed  flask  fitted 
with  a  single  tube  leading  into  a  strong  solution  of 
NaHCO„  (made  with  boiled  water,  free  from  oxygen). 
This  plan  was  not  without  drawbacks  until  Archibald 
Craig  devised  a  little  modification. 

The  apparatus  is  shown  in  the  sketch.  At  the  point  A 
in  the  outlet  tube  a  small  hole  about  1  mm.  in  diam- 
eter is  blown  in  the  glass.  A  glass  rod,  B,  is  drawn 
out  a  little  at  the  end  to  reduce  the  diameter  and  is 
covered  with  a  small  piece  of  rubber  tubing  to  form  a 
light-fitting  stopper  for  the  open  end  of  the  tube  C. 
The  solution  to  be  reduced,  together  with  the  iron  wire, 
is  placed  in  the  flask,  which  is  then  stoppered  and  placed 
on  a  hot  plate.  Steam  from  the  boiling  solution  and 
hydrogen  from  the  action  of  the  acid  on  the  iron  rapidly 
displace  the  air  in  the  flask,  the  gas  and  steam  escaping 
through  C.  When  the  iron  is  nearly  all  dissolved,  the 
solution  meanwhile  boiling  rapidly,  a  small  beaker  con- 
taining 50  c.c.  of  strong  bicarbonate  solution  is  slipped 
under  the  bend  of  the  tube  C.  When  the  iron  is  all  dis- 
solved and  nothing  but  steam  escapes,  the  plug  is  in- 
serted in  C,  the  apparatus  is  lifted  from  the  hot  plate 
and  the  flask  is  placed  in  a  shallow  pan  through  which 
cold  water  circulates.  Condensation  of  steam  immedi- 
ately causes  some  bicarbonate  solution  to  enter  the  flask 
through  the  small  hoi'e  at  the  bottom  of  the  bend.  CO^ 
is  at  once  generated,  establishing  equilibrium.  Small 
quantities  of  bicarbonate  solution  pass  into  the  flask, 
generating  CO^  as  condensation  proceeds.  The  whole 
operation  is  smooth  and  automatic;  it  requires  no  at- 
tention whatever  after  the  flask  is  placed  in  the  cooling 
pan.  A  dozen  or  more  flasks  may  be  boiled  and  cooled 
at  one  time  without  the  least  trouble,  whereas  without 
the  plug  and  the  small  hole  at  the  bend  the  action  is 
jerky  and  often  violent  because  too  much  bicarbonate  is 
sucked  into  the  flask  at  one  time,  there  is  a  sudden 
and  violent  evolution  of  gas  and  very  likely  the  deter- 
mination is  lost.  This  simple  little  apparatus  is  most 
useful  in  all  tin  and  many  other  determinations  re- 
quiring reduction  in  an  air-free  atmosphere. 

The  method  sounds  more  cumbersome  than  the  fusion 
methods,  but  as  a  matter  of  fact  it  is  not.  A  dozen 
determinations  may  be  started  and  carried  forward  at 
the  same  time,  since  the  rather  long  acid  treatments  and 
evaporations  require  little  of  the  chemist's  time.  The 
fusions  with  Na.Oj  are  short,  the  filtrations  required  are 
only  on  small  volumes  of  liquid,  and  are  easily  made, 
whereas  in  the  fusion  methods  the  volumes  are  large 
and  the  filtrations  slow.  On  the  score  of  accuracy  the 
acid  digestion  method  should  be  superior  for  determin- 
ing the  small  amounts  of  tin  usually  found  in  tungsten 
ores  and  concentrates.  Arsenic,  antimony  and  small 
amounts  of  copper  do  not  interfere  with  the  iodine- 
titration  method,  and  silica  need  not  be  considered. 


July  6,  1918 


ENGINEERING  AND  MINING  JOURNAL 


27 


Improved  Test  for  Tungsten 
By  Roy  F.  Heath* 

The  usual  test  for  tungsten  is  to  flux  some  of  the 
sample  finely  ground  with  sodium  carbonate,  leach  with 
boiling  water,  acidify  with  hydrochloric  acid,  and  add 
metallic  zinc  or  tin,  which,  if  tungsten  is  present,  will 
cause  a  series  of  characteristic  changes  in  color  from 
blue  and  violet  to  wine  and  red.  The  first  change  is  the 
most  distinctive,  namely,  that  of  the  solution  nearest  the 
metallic  substance  turning  blue  or  violet.  This  often 
occurs  so  rapidly  that  it  is  imperceptible,  and  the  other 
changes  are  often  insufficient  to  lead  to  identification. 

The  test  here  described  is  characteristic  and  easily 
carried  out:  Grind  the  sample  to  60  mesh,  take  five 
grams,  add  25  cc.  strong  nitric  acid,  digest  and  boil; 
add  hydrochloric  acid  if  necessary  to  decompose  the  ore 
further;  boil,  dilute  with  water,  filter  off  insoluble  silica, 
tin  oxide,  etc.  The  decomposition  thus  collected  is 
usually  sufficient  for  most  ores.  Take  about  15  cc.  of 
the  filtrate  in  a  test  tube,  add  5-10  cc.  glacial  acetic  acid 
and  add  slowly  8-12  cc  of  test  solution  made  as  follows : 
copper  sulphate,  5  grams  in  15  cc  water;  stannous 
chloride,  5  grams  in  10  cc  water;  and  potassium  iodide, 
2  grams  in  10  cc  water. 

Mix  thoroughly  and  dissolve  the  precipitate  that 
forms  with  ammonium  hydroxide,  which  will  require 
about  100  cc  or  more.  A  fine  blue-white  precipitate, 
a  mixture  of  stannous  hydroxide  and  cuprous  am- 
monium sulphate,  will  settle  out,  which  is  soluble  in  the 
reagent.  If  tungsten  is  present,  a  characteristic  red 
ring  will  appear  below  the  solid  precipitates.  At  times 
the  ring  is  immediately  next  to  the  lowest  precipitate, 
and  again  it  may  be  one-half  to  one  centimeter  below. 
It  shows  up  best  against  the  light. 

The  test  solution  should  be  added  slowly  down  the 
sides  of  the  test  tube.  Do  not  shake  the  latter,  but  let 
the  precipitates  rise  to  their  height,  when,  if  tungsten 
is  present,  the  red  ring  will  appear.  The  usual  metals 
present  with  tungsten  ores  do  not  interfere  with  this 
test.  The  test  solution  should  be  kept  in  a  corked  bot- 
tle and  be  shaken  before  using. 


used  for  each  titration.  The  method  can  be  used  only 
for  such  substances  as  Na,CO„  etc.,  which  are  soluble 
and  separate  from  the  solution  again  in  a  weighable 
form  upon  evaporation. 


Taking  Aliquots  in  Standardizing 

The  inaccuracy  involved  in  taking  aliquot  parts  of 
the  standard  when  standardizing  solutions,  which  is 
due  to  temperature  fluctuations  and  unavoidable  errors 
of  manipulation  in  the  use  of  graduated  instruments, 
may  be  avoided,  according  to  C.  F.  Miller  (Journ.  Ind. 
and  Eng.  Chem.,  November,  1917)  by  the  following 
method,  which  he  claims  is  both  convenient  and  prac- 
ticable : 

About  five  times  as  much  of  the  standard  as  is  de- 
sired for  each  titration  is  weighed  out  carefully  and 
dissolved  in  a  quantity  of  water  slightly  exceeding  five 
times  the  capacity  of  the  pipette  to  be  used  in  taking 
the  aliquots.  (The  pipette  need  not  be  standardized, 
nor  is  it  even  necessary  to  know  its  exact  capacity.) 
Five  portions  of  the  solution  are  now  carefully  drawm 
in  an  identical  manner,  and  the  remainder,  together 
with  the  rinsings  from  the  pipette,  is  transferred  to  a 
tared  platinum  dish,  evaporated,  dried  and  weighed.  A 
simple  calculation  gives  the  exact  weight  of  substance 


♦Metallurgical  chemist,  Billings,  Montana. 


Determination  of  Tungsten 

The  following  method  of  determining  tungsten  Is 
given  by  A.  H.  Low  in  Chemist  Analyst  for  February 
1918: 

Weigh  0.5  gram  of  the  finely  ground  ore  into  an 
8-oz.  pear-shaped  flask  (copper-flask).  Add  2  grams 
of  anhydrous  sodium  sulphate  and  5  cc  of  strong  sul- 
phuric acid.  Heat  over  a  free  flame,  best  with  the 
flask  in  a  holder,  until  the  free  acid  is  all  expelled  and 
the  mixture  is  reduced  to  an  almost  red-hot  melt.  Allow 
to  cool  while  rotating  the  flask  slowly  so  as  to  cause 
the  melt  to  solidify  on  the  sides,  to  prevent  cracking 
the  flask.  When  cool,  add  25  cc  of  strong  hydrochloric 
acid  and  5  cc.  of  strong  nitric  acid.  Boil  until  the 
bulk  is  reduced  to  about  12  cc  Add  25  cc  of  hot 
water  and  3  cc  of  cinchonine  solution  and  cool  under 
the  tap,  or  otherwise,  to  room  temperature,  or  cooler. 
The  cinchonine  solution  is  made  by  dissolving  25  grams 
of  cinchonine  in  200  cc  of  1:1  hydrochloric  acid 
(quinine  may  be  substituted  for  cinchonine  if  desired). 
Filter  the  cold  mixture  through  a  9-cm.  filter,  returning 
the  first  portions  if  at  all  cloudy.  The  flask  may  be 
rinsed  out  with  cold  water  if  done  quickly  while  the 
filter  still  contains  liquid. 

Wash,  filter  and  precipitate  10  times  with  dilute 
cinchonine  solution  (5  cc  of  the  above  solution  diluted 
to  100  cc.)  contained  in  a  small  wash-bottle.  The 
flask  may  still  retain  a  little  WO3  adhering  to  the  sides. 
Spread  the  filter  on  a  watch-glass  and  wash  the  con- 
tents back  into  the  flask  with  hot  water,  using  as  little 
as  possible.  Pour  ammonia  over  the  filter,  to  dissolve 
any  adhering  WO3,  and  again  wash  into  the  flask.  Add 
a  little  more  ammonia  to  the  mixture  and  then  boil 
the  whole  to  very  small  bulk,  expelling  all  the  free 
ammonia.  Again  filter  through  a  9-cm.  filter,  using 
hot  water  to  rinse  out  the  flask.  Receive  the  filtrate 
in  a  similar  flask.  Now  place  sufficient  warm  dilute 
(1:1)  ammonia  in  the  original  flask  and  use  this 
solution  to  wash  filter  and  residue  10  times,  pouring 
on  about  5  cc  for  each  wash. 

Boil  the  filtrate  to  very  small  bulk,  even  to  dryness 
does  no  harm.  Ad  1  gram  of  sodium  sulphate,  4  grams 
of  ammonium  sulphate  and  5  cc  of  strong  sulphuric 
acid.  Repeat  the  original  heating  until  all  organic 
matter  is  burned  off  and  the  ammonium  sulphate  is 
volatilizing  freely.  Cool  as  before  and  repeat  the 
previous  operations  at  this  point  until  the  precipitate 
is  on  the  filter  ready  to  wash.  A  little  WO,  may  again 
adhere  in  the  flask.  Pour  5  cc  of  strong  ammonia  into 
it  and  boil  until  all  the  ammonia  odor  is  gone.  Now 
add  2/3  cc  of  hydrochloric  acid,  about  1  cc  of  the 
dilute  cinchonine  solution  and  cool  under  the  tap. 
Dilute  a  little  if  thought  necessary  and  pour  through 
the  still  unwashed  precipitate  on  the  filter,  then  wash 
the  latter  10  times  with  the  dilute  cinchonine  solution. 
Ignite  filter  and  precipitate  in  a  weighed  platinum  dish 
until  the  carbon  is  all  burned  off.  Cool,  add  a  few 
cc  of  hydrofluoric  acid  and  evaporate  to  dryness  on 
a  water-bath.    Again  ignite,  cool  and  weigh  as  WO,. 
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Events  and  Economics  of  the  War 


The  effort  on  the  part  of  certain  Senators  to  extend 
the  draft  age  limits  has  been  abandoned,  owing  to  the 
opposition  of  Secretary-  Baker.  A  plan  for  aiding  Russia 
is  said  to  have  been  determined  upon  by  the  President. 
Fuel  Administrator  Garfield  asked  that  coal  mine  em- 
ployees be  exempted  from  further  calls  in  the  draft. 
The  Army,  fortifications  and  sundry  civil  appropriations 
bills,  totaling  $20,000,000,000,  were  passed  by  the  Senate 
on  June  29.  Representative  Kitchin,  of  North  Carolina, 
reported  a  new  bill  to  the  House,  authorizing  an  $8,000,- 
000.000  Liberty  Bond  issue.  Profiteering  in  various 
industries  was  charged  by  the  Federal  Trade  Commis- 
sion in  a  report  to  the  Senate.  Western  Union  Teleg- 
raphers have  been  instructed  to  strike  on  July  8. 
Eugene  V.  Debs,  former  Socialist  candidate  for  Presi- 
dent, was  arrested  on  June  30  charged  with  sedition. 
The  President  asked  for  authority  to  take  over  all  tele- 
phone and  telegraph  lines 

Abroad,  the  Italians  have  held  their  ground  after 
driving  the  Austrians  across  the  Piave;  with  Allied  aid 
they  captured  several  positions  on  the  mountain  front; 
various  other  gains  by  local  attacks  were  made  by  the 
Allies  in  France  while  awaiting  a  renewal  of  the  German 
offensive.  The  death  of  ex-Czar  Nicholas  of  Russia  was 
reported  but  not  confirmed.  Kerensky  is  said  to  be  in 
London.  The  Canadian  hospital  ship,  "Llandovery 
Castle"  was  torpedoed  on  June  27. 


Some  Ramifications  of  Work  of  Army 
Ordnance  Department 

Few  citizens  have  any  conception  of  the  various  ram- 
ifications of  the  work  of  the  Army  Ordnance  Depart- 
ment, the  idea  generally  prevalent  being  that  it  has 
something  to  do  with  guns  and  ammunition.  As  a 
matter  of  fact,  the  Ordnance  Department  comes  in  con- 
tact and  deals  with  practically  every  industry  in  the 
country,  and  is  daily  placing  orders  with  firms  all  over 
the  United  States  for  materials  needed  for  the  success- 
ful prosecution  of  the  war.  These  orders  cover  a  wide 
range  and  are  placed  in  quantities  that  are  frequently 
staggering  to  the  average  mind.  Commodities  formerly 
ordered  in  hundreds  are  now  ordered  in  millions;  those 
formerly  placed  in  ounces,  now  ordered  by  the  ton.  A 
detailed  list  of  the  orders  placed  even  for  a  short  pe- 
riod would  occupy  too  much  space,  but  it  may  be  of 
interest  to  those  connected  with  the  machines  and 
metals  trades  to  learn  of  some  of  the  items,  orders  for 
which  are  placed  by  the  Ordnance  Department  with 
the.se  mo.st  important  indu.stries: 

Compressed  ga.s  reservoirs,  openhearth  steel,  steel 
bars,  pig  tin,  sheet  brass  and  copper,  steel  wheels,  mis- 
cellaneous light  and  heavy  towers  with  anchors  and  tem- 
plets, alloy  sheet  steel,  IJ-in.  manganese  soft  aluminum 
wire  for  manufacturing  meat  cans,  copper  tanks,  grat- 
ings, angle  iron  frames,  needle  and  globe  valves,  wire, 
cutter  and  stapling  machines,  aluminum  sheets  and 
rivetfl,   copper-clad   wire   rope,   screw   stock,   soft   steel 


wire,  brass  discs,  soft  sheet  steel,  block  tin,  openhearth 
sheet  steel,  ingot  and  sheet  aluminum,  ingots  of  nickel- 
silver  (formerly  called  german  silver),  hot-rolled  low- 
carbon  openhearth  steel.  Lake  Superior  copper,  62i- 
ton  six-wheel  switching  locomotives,  38-ton  4-wheel 
saddle-tank  locomotives,  40-ton  4-wheel  saddle-tank  lo- 
comotives, parts  for  locomotives,  clam-shell  buckets, 
locomotive  cranes,  gravity  conveyors,  2-wheel  dock 
trucks,  40-ton  flat  cars,  20-gallon  chemical  engines,  40- 
gallon  safety  fire-bucket  tanks,  storage-battery  trucks, 
with  adjustable  and  stationary  crane  hoists;  sewing  ma- 
chines, bench  skiving  machines,  and  electric  drills. 


Bureau  of  Mines  Work  on  Gases  Taken 
Over  by  War  Department 

Acting  upon  his  decision  that  measures  for  the  use  of 
gas  in  warfare  should  be  coordinated  under  the  War 
Department,  the  President  on  June  26  ordered  the 
transfer  to  that  department  of  the  chemical  section  of 
the  Bureau  of  Mines.  The  entire  gas  experimental 
work  will  be  under  the  direction  of  Major  General 
William  L.  Sibert,  who  has  recently  returned  from 
France. 

The  Bureau  of  Mines  has  been  intensely  active  in  ex- 
perimenting with  new  gases  and  gas  masks  and  has 
established  a  special  chemical  laboratory  at  American 
University,  in  Washington.  A  large  number  of  Ameri- 
can chemists  have  given  the  Government  the  benefit  of 
their  experience  in  this  respect.  A  tribute  to  Van.  H. 
Manning,  director  of  the  Bureau,  was  paid  by  Secre- 
tary Baker  in  a  letter  to  the  President  in  which  he  said : 
"I  do  not  know  hov/  the  work  could  have  been  better 
done  than  Dr.  Manning  did  it,  and  the  present  sugges- 
tion that  the  section  now  pass  under  the  direction  and 
control  of  the  War  Department  grows  out  of  the  fact 
that  the  whole  subject  of  gas  warfare  has  assumed  a 
fresh  pressure  and  intensity,  and  the  director  of  it 
must  have  the  widest  control,  so  as  to  be  able  to  use  the 
resources  at  his  command  in  the  most  effective  way 
possible.  The  proposal  does  not  involve  the  disruption 
of  the  fine  group  of  scientific  men  Dr.  Manning  has 
brought  together,  but  merely  their  transfer  to  General 
Sibert's  direction." 


Would  Save  Steel  in  Big  Gun  Shells 

According  to  a  dispatch  from  Paris  to  the  Times, 
General  Percin,  who  commanded  the  Lille  military  dis- 
trict at  the  beginning  of  the  war  and  is  regarded  as  one 
of  the  leading  artillery  experts  of  France,  emphasizes 
the  advisability  of  economizing  as  much  as  possible  the 
consumption  of  munitions,  in  view  of  the  fact  that 
America  is  now  furnishing  less  and  less  steel,  owing  to 
the  necessity  of  sending  her  troops  abroad. 

Before  the  war,  he  points  out,  Germany  produced 
four  times  more  steel  than  France,  but  now,  since  she 
has  seized  the  French  industrial  plants   in  the  north. 
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she  is  producing  fifteen  times  as  much  and  possesses 
450  blast  furnaces  against  30  in  France. 

As  a  means  of  economizing  steel,  he  urges  the  greater 
use  of  weapons  like  the  Archer  gun,  instead  of  heavy 
artillery.  The  Archer  gun,  says  General  Percin,  at  a 
range  of  600  yards,  will  hit  a  target  40  times  as  often 
as  a  six-inch  gun  firing  at  four-mile  range.  As  the 
bomb  fired  by  the  Archer  gun  represents  only  half  the 
weight  of  steel,  though  containing  about  the  same  quan- 
tity of  explosive,  it  is  evident,  he  says,  that  such  guns 
produce  the  same  destructive  effect  with  one-eightieth 
of  the  quantity  of  steel. 

On  this  basis  General  Percin  argues  that  the  de- 
struction of  375  miles  of  trenches  by  Archer  guns  would 
;ost  only  £6,000,000,  as  compared  with  £480,000,000  by 
lieavy  artillery.  The  necessary  steel,  he  asserts,  could 
be  produced  in  a  week,  which  is  industrially  possible, 
instead  of  two  years,  which  is  industrially  impossible, 
general  Percin  argues  that  small  guns  should  be  used 
for  the  work  of  destruction  and  the  heavy  artillery  de- 
moted to  the  protection  of  advancing  infantry,  neutral- 
zing  mine-throwers,  and  disorganizing  installations  of 
nachine  guns  in  shell  holes. 


Fix  Price  for  Sulphuric  Acid 

The  War  Industries  Board  announced  on  June  27  that, 
is  a  result  of  a  meeting  of  the  manufacturers  of  sul- 
)huric  and  nitric  acid  with  the  price-fixing  committee 
)f  the  War  Industries  Board,  maximum  prices  have 
)een  agreed  upon  and  approved  by  the  President,  taking 
effect  immediately,  and  expiring  on  Sept.  30,  1918',  as 
'oUows : 

Sulphuric  acid  60°  Baume,  $18  a  ton  of  ;^00  pounds. 
Sulphuric  acid  66°  Baume,  $28  a  ton  of  2000  pounds. 
Sulphuric  acid  20''/f  oleum,  $32  a  ton  of  2000  pounds. 
Free  on  board  manufacturer'.s  works  in  seller's  tank  cars. 
In  carboys  in  carload  lots,  %c.  a  pound  extra. 
In  carboys  in  less  than  carloads,  %c.  a  pound  extra. 
In  drums,  any  quantity,  ^4c.  a  pound  extra. 
Nitric  acid  42°  Baume,  8%c.  a  pound,  free  on  board  man- 
ifacturer's  works  in  carboys. 

A  schedule  of  maximum  prices  on  mixed  acids  is  be- 
ng  prepared,  and  will  be  announced  later.  The  above 
naximum  prices  are  agreed  upon  for  the  public  as  well 
is  the  Government.  It  is  understood  and  agreed  that 
iny  deliveries  made  after  Sept.  30  will  be  subject  to  any 
evision  in  price  which  the  Government  may  make. 


Tin  Movement  as  Affected  by  War 

A  compilation  made  by  the  National  City  Bank  of 
^ew  York  shows  that  many  commodities  from  abroad 
hat  formerly  passed  through  many  hands  before  reach 
ng  the  United  States  now  come  to  this  country  in 
:reater  quantities  direct  from  the  countries  producing 
hem.     Among  the  articles  mentioned  in  the  list  is  tin. 

This  metal,  a  product  of  the  Dutch  East  Indies  and 
he  Malayan  Peninsula,  formerly  arrived  in  large  quan- 
ities  from  the  Netherlands  and  England,  but  fell  off 
markedly  in  more  recent  years,  while  the  quantity  re- 
eived  direct  from  the  place  of  production  shows  strik- 
ag  increases.  From  the  Netherlands,  for  example,  the 
uportation  of  pig  tin  into  the  United  States  in  1912 
mounted  to  over  4,000,000  lb.,  and  in  1913,  3,500,000 
J.,   and   from  the   Dutch    East   Indies    nothing.      With 


the  opening  of  the  war,  however,  the  imports  of  tin 
from  the  Netherlands  fell  to  750,000  lb.  in  1914,  500,000 
in  1915,  and  nothing  in  1916,  while  the  imports  direct 
fiom  the  Dutch  Ea.st  Indies  grew  from  nothing  in  1913 
to  3,500,000  lb.  in  1915,  14,000,000  lb.  in  1916,  and  31,- 
000,000  in  the  calendar  year  1917.  In  the  case  of  the 
United  Kingdom  and  its  colony,  the  Straits  Settlements, 
the  quantity  sent  direct  from  England  to  the  United 
States  fell  from  66,000,000  lb.  in  1912  to  40,000,000  in 
1917;  while  the  quantity  arriving  direct  from  the  Straits 
Settlements,  the  place  of  production,  increased  from  33.- 
000,000  lb.  in  1912  to  82,000,000  in  1916,  and  53,000,000 
in  1917. 


Storage  of  Fuel  Oil  Advised  By 
Fuel  Administrator 

Companies  using  fuel  oil  for  operating  purposes  are 
being  asked  by  the  Oil  Division  of  the  U.  S.  Fuel  Ad- 
ministration to  store  all  they  can  now  and  to  create  a 
reserve  storage  for  the  coming  winter  use,  if  possible. 
This  does  not  mean,  it  is  said,  that  delivery  of  all  oil 
ordered  now  can  be  guaranteed,  though  an  effort  will 
be  made  to  take  care  of  essential  industries  attempting 
to  secure  such  reserve  supplies.  Thirty  days'  storage 
is  named  as  the  minimum  by  C.  G.  Sheffield,  assistant  to 
the  head  of  the  Oil  Division,  and  60  days'  supply  of 
fuel  oil  is  deemed  preferable.  Express  movement  of 
tank  cars  on  the  railroads  is  affording  excellent  service 
to  the  oil  industry.  In  general,  conditions  are  good  for 
delivery  of  fuel  oil  during  the  summer. 

Plans  are  being  considered  also  by  the  Oil  Division 
for  determining  the  most  satisfactory  method  of  con- 
serving gasoline.  It  is  not  expected  that  it  will  be  nec- 
essary to  restrict  normal  consumption  for  freight  ve- 
hicles, and,  provided  there  is  reasonable  conservation 
by  all  concerned,  it  is  thought  that  it  will  be  unneces- 
sary to  interfere  seriously  with  pleasure  cars  and  mo- 
tor boats.  However,  it  is  emphasized  that  the  para- 
mount use  for  gasoline  is  for  war  purposes,  all  of  which 
requirements  will  be  supplied. 


Power-Plant  Efficiency  in  Charge  of 
H.  W.  Knott 

The  U.  S.  Fuel  Administration  has  announced  the  ap- 
pointment of  Henderson  W.  Knott  to  manage  the  field 
force  of  engineers  and  inspectors  which  is  at  work 
among  the  power  plants  of  the  country,  carrying  out  a 
campaign  of  instruction  and  inspection  designed  to 
bring  the  use  of  fuel  for  the  production  of  power  to  the 
highest  possible  efficiency  and  economy.  Mr.  Knott  hjis 
been  the  general  manager  of  the  Morgan  Crucible  Com- 
pany, of  New  York. 

The  appointment  of  Mr.  Knott  is  a  part  of  the  plan, 
originated  by  David  Moffat  Myers,  advisory  fuel  engi- 
neer of  the  Fuel  Administration,  to  have  each  of  the 
250,000  steam  plants  in  the  United  States  visited  by  a 
competent  man  who  can  make  suggestions  and  report 
in  connection  with  the  questionnaire  originated  by  Mr. 
Myers,  working  with  committees  from  the  four  great 
engineering  societies.  This  work  will  naturally  require 
a  large  number  of  inspectors  who  will  devote  their  time 
to  the  work  and  visit  the  plants  in  person. 
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Trade  Commission  Reports  on  Profits 

Profits  accruing  to  21  copper-producing  companies 
during  1917  ranged  as  high  a«-  107''f  on  the  investment 
involved  and  averaged  24.4^,  ,  according  to  a  Federal 
Trade  Commission  report  to  the  United  States  Senate. 

No  unusual  profits  were  made  in  the  zinc  industry, 
with  the  exception  of  the  New  Jersey  Zinc  Co.  The 
International  Nickel  Co.  is  absolved  of  the  charge  of 
profiteering.  The  Union  Sulphur  Co.  and  the  Freeport 
Sulphur  Co.  each  "took  advantage  of  the  existing  situa- 
tion to  raise  their  prices,"  says  the  report.  The  commis- 
sion's reference  to  copper  follows  in  full: 

Very  large  earnnigs  have  been  made  in  the  copper  in- 
dustry on  the  whole,  although  it  should  be  noted  that  they 
have  been  due  in  part  to  an  unusually  hsavy  demand  for 
this  metai.  which  is  used  almost  exclusively  for  war  pur- 
poses, directly  and  indirectly.  The  commission's  figures  show- 
that  21  companies,  including  a  lai-ge  proportion  of  high- 
cost  companies,  made  profits  in  1917  which  ranged  from 
l';"f  to  107' f  on  their  investments.  The  average  profit 
was  24.4*^1^.  Probably  over  709'<'  of  the  production  is  mar- 
keted at  profits  over  20' r  on  investment.  These  same  com- 
panies show  an  average  profit  of  only  11.7%  in  1913,  which 
may  be  considered  to  be  a  normal  year.  Thus  the  average 
profit  in  the  industry  has  more  than  doubled.  The  range 
of  profits  in  1913  was  from  1  to  56  per  cent. 

The  profits  used  in  these  computations  do  not  include 
Federal  income  or  excess-profits  taxes,  and,  therefore,  rep- 
resent sums  actually  retained  by  the  companies  for  addi- 
tion to  surplus  or  dividends. 

There  does  not  appear  on  the  whole  to  have  been  any  con- 
certed action  in  this  industry  in  putting  prices  up  in  the 
first  instance.  The  war  scramble  among  the  Allies  shot 
the  prices  of  copper  and  other  metals  to  almost  unheard 
of  levels.  But  there  are  certain  strong  interests  among 
the  producers  and  marketers  which  predominate  in  cer- 
tain stages  of  production,  and  these  appear  to  have  taken 
steps  to  maintain  prices  at  unnecessarily  high  levels.  In 
the  first  place,  the  smelters,  and  notably  the  American 
Smelting  and  Refining  Co.,  have  continued  to  hold  in  force 
certain  deductions  for  risk  of  carrying  copper  bought  from 
mines,  which  risks  have  ceased  to  exist.  These  deductions 
were  put  in  force  during  the  early  period  of  the  war,  before 
the  price  was  fixed  by  agreement  with  the  War  Industries 
Board. 

Their  present  maintenance  amounts  to  profiteering  at  the 
expense  of  the  miners,  especially  the  small  producers.  On 
the  other  hand,  some  of  the  larger  and  richer  mines  have 
contracts  entered  into  before  the  war  running  for  periods 
as  long  as  20  years,  which  are  extremely  advantageous  to 
them  and  which  are  now  causing  some  refineries  to  operate 
at  a  loss. 

With  regard  to  zinc,  the  report  says : 

Mcst  of  the  evidence  in  the  commission's  possession  indi- 
cates no  unusual  profits  in  the  zinc  industry,  with  the  ex- 
ception of  the  operations  of  the  \ew  Jersey  Zinc  Company. 
Basing  percentage  on  the  capital  stock  issue  of  $.'55,000,000, 
the  following  net  earnings  and  dividends  are  shown  for  the 
New  Jersey  Zinc  Co.,  according  to  published  statistics: 
1916,  profits,  72.5'>,  fiividends  70'^;  1917.  profits  56' r. 
dividends  46' r.  The  P'ederal  Trade  Commission's  figures  a.i 
to  these  same  net  earnings  and  dividends  arc  available  only 
for  1916,  and  indicate  profits  of  95.9'/6,  with  dividends  of 
76  per  cent. 

These  large  earnings  do  not  indicate  excessive  profits  on 
metallic  zinc.  The  company's  profits  on  common  spelter 
are  very  low,  and  on  Grade  A  spelter,  while  high,  are  duo 
to  the  fact  that  it  possesses  a  natural  monopoly  of  a  cer- 
tain high-grade  ore,  the  product  of  which  cannot  sell  for 
N-HK  than  the  zinc  produced  by  competitors.  In  fact,  the 
•vhoN-  explanation  of  the  .New  Jersey  Zinc  (.'o.'s  large 
profitR  lieH  in  itH  poHKeHHion  of  an  orebody  of  unusual  rich- 
n«M  and  purity. 


The  operations  of  the  International  Nickel  Co.  are 
commented  on  as  follows : 

The  dominating  factor  in  the  nickel  industry  is  the  In- 
ternational Nickel  Co.,  which  produces  practically  the  en- 
tire output  of  that  metal  m  this  country.  The  profits  of  the 
International  Nickel  Co.  in  1916  were  $13,557,000,  and  the 
dividends  were  $10,575,000,  which  sums  amounted  to  40% 
and  Sl'/c,  respectively,  based  upon  the  investment  as  com- 
puted by  the  commission.  Taking  the  total  capitalization 
and  surplus  of  the  company  as  a  basis,  the  net  earnings 
would  be  20%  and  the  dividends  15.6%.  In  1917  the  profits 
on  the  commission's  basis  were  SO'/c  and  the  dividends  24%, 
and  on  the  basis  claimed  by  the  company  the  profits  were 
15'/r  and  the  dividends  12  per  cent. 

This  company  has  a  natural  monopoly  based  on  the  owner- 
ship of  the  Canadian  mines  from  which  the  nickel  ore  is 
derived.  It  has,  however,  maintained  prices  on  a  pre-war 
basis.  Consequently,  while  prices  are  high  and  the  profits 
very  large,  the  increase  in  profits  has  been  due  to  the  in- 
creased war  output  rather  than  to  advances  in  price.  There- 
fore it  does  not  seem  that  any  profiteering  can  be  charged 
unless  in  a  negative  sense,  that  is,  the  company  might  have 
been  satisfied  with  smaller  profits  in  war  times.  This  is  es- 
pecially worthy  of  consideration,  inasmuch  as  practically  the 
entire  output  of  the  company  is  taken  for  war  uses. 

The  following  information  was  presented  in  connec- 
tion with  the  investigation  of  the  sulphur-producing 
companies: 

Two  companies  produce  all  the  sulphur  in  this  country — 
the  Freeport  Sulphur  Co.  and  the  Union  Sulphur  Co.  'The 
cost  to  the  Freeport  company  in  1917  was  $6.15  per  ton; 
in  1918  it  is  estimated  that  increases  will  bring  the  cost  up 
to  not  over  $9.50  per  ton.  In  the  first  half  of  1917  the 
Union  company's  costs  were  $5.73  per  ton.  The  average 
realization  of  the  Union  company  in  the  first  half  of  1917 
was  $18.11  per  ton,  making  a  margin  of  $12.38  per  ton. 
The  manufactui'ers  of  sulphuric  acid  are  paying  in  the 
neighborhood  of  $25,  and  some  as  high  as  $35  per  ton, 
making  margins  of  over  $15  per  ton  for  sulphur  companies. 
The  Freeport  company's  balance  sheets  show  an  operating 
profit  for  the  11  months  ending  Oct.  31,  1917,  of  $4,301,310, 
or  236%  on  investment.  On  Nov.  30,  1916,  the  company's 
balance  sheets  show  dividends  declared  of  $925,000;  on  July 
:!1,  1917,  $1,850,000;  and  Oct.  31,  1917,  $2,600,000.  Its 
surplus  increased  from  $1,254,000  in  November,  1916,  to 
$2,543,000,  in  October,  1917. 

These  companies  may  be  said  to  have  a  natural  monopoly 
of  sulphur.  Since  they  have  placed  their  operations  upon 
an  established  basis,  they  have  always  made  large  earnings. 
They  have  taken  advantage  of  the  existing  situation  to 
raise  their  prices. 

An  effect  of  price-fixing  is  described  as  follows: 

In  the  case  of  basic  metals,  as  in  steel,  when  the  Gov- 
ernment announced  a  fixed  price,  it  was  made  so  high  that 
it  would  insure  and  stimulate  production.  This  has  re- 
sulted in  giving  a  wide  range  of  profits.  Under  the  device 
of  cost  plus  a  margin  of  profit,  these  profits  are  necessarily 
,u,reat  in  the  case  of  the  low-cost  mills.  Thus  while  the 
market  was  prevented  from  running  away,  as  it  would  have 
(lone  undoubtedly  if  it  had  not  been  regulated  by  a  fixed 
price,  the  stronger  factors  in  the  industry  are  further 
strengthened  in  their  position  and  enriched  by  profits  which 
are  without  precedent. 


Employment  Service  for  War  Industry 

Commenting  on  the  present  labor  situation,  Felix 
Frankfurter,  chairman  of  the  War  Labor  Policies  Board, 
said:  "Feverish  competition  for  labor  rushes  men  and 
women  from  place  to  place,  with  the  result  that  the 
national  energies  are  wasted  and  the  patriotism  of  the 
individual  workers   is   frustrated.     The  labor  turnover 
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in  the  war  industries  has  become  intolerably  great. 
Various  departments  of  the  Government,  under  the 
chaotic  private  labor-recruiting  system,  have  been 
'stealing  labor'  from  each  other.  Essential  industries 
have  been  bidding  for  workers  employed  in,  and  needed 
by,  other  essential  industries.  Only  a  national  super- 
vision of  labor  can  destroy  the  menace. 

"The  War  Labor  Policies  Board  has  decided  to  ask 
all  employers  engaged  in  war  work  to  abandon  com- 
petitive labor  recruiting  and  to  make  the  offices  of  the 
U.  S.  Employment  Service  their  exclusive  agents.  At 
the  outset,  this  arrangement  is  intended  to  be  applied 
to  unskilled  labor.  All  war  industries  must  first  be 
supplied  promptly  and  adequately  with  competent 
workers." 


Taxation  Discussed  Before  Committee  on 
Ways  and  Means 

A  careful  selection  of  witnesses  representing  a  large 
number  of  industries  has  enabled  the  House  Committee 
on  Ways  and  Means  to  obtain  some  of  the  best  thought  in 
the  country  on  taxation.  The  hearings  were  much  more 
extended  than  is  usually  the  case.  Many  urged  a  large 
income  tax.  Typical  of  these  arguments  was  that  of 
William  Kent,  a  member  of  the  Tariff  Commission,  an 
excerpt  from  whose  statement  follows : 

"Revenue  can  come  only  from  one  source,  if  it  is  to 
be  permanent  revenue,  and  that  is  production.  There- 
fore, in  framing  any  tax  legislation,  the  primary  thing 
to  render  that  source  permanent  is  to  see  that  produc- 
tion is  not  crippled  or  destroyed;  that  enough  is  left  to 
continue  that  production  and  enough  is  left  to  furnish 
funds  for  the  increase  of  that  production.  When,  in  a 
time  like  this,  we  come  to  applying  what  we  might  call 
the  corrective,  remedial  idea  of  taxation,  it  should  be 
along  the  line  of  driving  people  into  production,  of  driv- 
ing land  into  production  and  of  increasing  the  fund 
thereby  out  of  which  permanent  revenues  can  be  ob- 
tained. 

"It  is  my  belief  that  one-third  of  the  revenue  to  pay 
for  this  war  can  be  raised.  If  more  could  be  raised, 
I  should  be  in  favor  of  raising  it,  provided  always  that 
it  can  be  raised  without  destroying  production.  I  hope 
to  see  every  means  taken  that  will  drive  people  and  re- 
sources into  production." 

Representative  Slemp,  of  Virginia,  while  appearing  in 
the  interest  of  the  coal-mining  industry,  set  forth  clearly 
many  incontrovertible  facts  which  apply  to  all  mining 
enterprises.     Extracts  from  his  remarks  follow: 

"Differing  from  manufacturing  establishments,  con- 
siderable capital  expenditures  must  be  made  from  time 
to  time  to  maintain  a  coal  mine  at  a  steady  rate  of 
output.  As  the  mine  ages  and  the  coal  area  nearest  to 
the  tipple  is  depleted  of  its  minable  coal,  it  becomes 
necessary  to  lay  additional  amounts  of  rail,  to  provide 
more  copper,  switches,  frogs,  timber  and  everything  that 
goes  toward  extending  the  tram  system.  There  must  be 
additional  cars  and  motors.  As  the  mileage  of  the  trips 
increases,  the  efficiency  of  the  cars  decreases.  The  turn- 
over becomes  lower 

"There  are  new  factors  which  all  operators  must  face. 
It  requires  more  housing  today  per  unit  of  coal  mined 
than  it  did  three  years  ago.  The  single  men  who  have 
been  boarders  with  the  married  men  no  longer  form  so 


large  a  proportion  of  the  mining  force.  They  have  been 
reduced  by  the  draft  and  volunteer  enlistments.  They 
have  been  attracted  in  greater  numbers  to  other  indus- 
tries than  have  the  married  men.  The  cost  of  hou.ses 
has  advanced.  Standards  of  living  have  advanced.  Min- 
ers are  not  content  with  the  class  of  house  which  thoy 
were  willing  to  rent  in  1914.  The  coal-mine  laborer  of 
today  does  not  want  to  live  in  a  shack.  Competition  for 
mine  labor  has  been  so  keen  in  the  last  two  years  that 
increasing  rents  has  been  out  of  the  question. 

"A  standard  three-ton  mine  car  could  be  purchased  in 

1915  for  $96.  To  replace  that  car  late  in  1917  took  $240. 
Car  repairs  through  the  increase  in  labor  and  materials 
are  affected  at  double  the  former  cost.  The  electrical 
equipment  situation  is  even  worse.  Any  operator  pur- 
chasing new  mine  machinery  will  have  to  depreciate  its 
cost  at  least  SC©  before  a  reduction  to  normal  prices 
comes,  or  he  will  find  himself  with  equipment  on  hand 
that  has  been  in  use  for  a  considerable  period  and  yet 
stands  on  his  books  at  a  higher  cost  than  he  will  be 
asked  to  pay  for  new  equipment  if  prices  decline  to  the 

1916  basis.  Unless  operators  are  allowed  to  make  some 
such  liberal  allowance  for  depreciation,  they  cannot  af- 
ford to  buy  the  equipment  which  is  necessary,  not  to  en- 
large their  output,  but  to  keep  their  output  up  to  its 
existing  standard. 

"If  the  operator  is  not  permitted  to  make  some  rea- 
sonable allowance  for  advanced  work,  the  temptation  will 
be  great  for  him  merely  to  mine  such  coal  as  is  obtain- 
able with  existing  development  and  equipment.  The 
mine  operator  has  the  problem  of  other  lines  of  industry 
as  well  as  those  above  outlined." 


Training  Engineer  Officers 

Training  of  the  2000  candidates  for  commissions 
as  captains  and  first  lieutenants  in  the  Engineer  Corps 
will  be  undertaken  at  Camp  Humphreys,  17  miles 
south  of  Washington  on  the  Potomac  River.  Facili- 
ties at  Camp  Humphreys,  in  addition  to  the  military 
arrangements,  include  15  special  schools,  at  which 
men  are  instructed  in  such  operations  as  mining, 
quarrying,  gas  and  flame  defense,  barbed-wire  forti- 
fication,  water   supply    and    railroad    communication. 

The  candidates  for  commission  will  be  given  instruc- 
tion at  all  the  special  schools,  after  which  they  will 
take  a  course  in  sapper  work,  so  that  they  may  be 
fitted  to  command  sapper  troops  if  the  necessity  should 
arise.  A  campaign  is  now  under  way  to  interest 
men  of  technical  training  and  experience  to  enter  the 
officers'  training  camp,  to  open  about  August  1. 


Platinum  Licenses  Ordered  in  New  Bill 

If  the  conferees  do  not  change  a  Senate  amendment 
to  the  Sundry  Civil  bill,  those  handling  platinum  must  be 
licensed.  The  licensing  will  be  handled  by  the  organiza- 
tion created  to  administer  the  Explosives  Act.  The 
wording  of  the  amendment  is  as  follows: 

"Platinum  and  compounds  of  platinum  are  hereby 
made  subject  to  the  terms,  conditions  and  limitations  of 
said  act  of  Oct.  6,  1917  (the  Explosives  Act),  and  the 
Director  of  the  Bureau  of  Mines  is  hereby  authorized, 
under  rules  and  regulations  approved  by  the  Secretary 
of  the  Interior,  to  limit  the  sale,  possession,  and  use 
of  said  material.' 
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What's  a  Regiment  Without  a  Band? 

Oh.  the  7ciudja})})ncrs,  ilie  witidjaunners. 

The  regimental  bandif! 
Their  eager  blare's  one  battle  prayer 

Each  "doughboy"  understa7ids! 
While  they  may  use  no  bay'nets, 

Throw  no  boynbs,  nor  catch  Van  Hin, 
It's  the  puffin',  sweatin'  bandsmen 

That  u-ill  lead  us  to  Berlin! 

Howard  W.  Gleason,  in  The  Sun. 

To  Berlin — that's  where  they  are  headed  for;  so  why 
not  give  then  a  band  so  they  can  do  the  trip  in  style 
worthy  of  the  industry  they  came  from?  Marching  gets 
humdrum  after  awhile.  A  band  lightens  the  pack  and 
shortens  the  way  and  drives  all  ordinary  troubles  into 
the  limbo  of  forgetfulness.  When  the  boys  of  the 
Twenty-seventh  heard  they  were  to  have  a  band  they 
became  all  puffed  up  in  anticipation,  for  it  is  not  cus- 
tomary for  engineer  regiments  to  have  them.  Just  why 
this  is  we  don't  know,  but,  at  any  rate,  with  the  new 
instruments  received  plus  those  they  already  have, 
the  mining  regiment  will  have  a  "very  sizeable  band,"  as 
Lieut.  Col.  Perry  puts  it.  So  eager  were  the  boys  for 
the  music  that  they  agreed  to  carrv  the  instruments 
themselves  in  addition  to  their  regular  packs.  The 
bandsmen  of  the  Twenty-seventh  will  be  fighters  as  well 
as  miners,  unlike  Gleason's  windjammers,  cited  above, 
and  are  equipped  for  the  purpose.  Their  daily  schedule 
will  be  exceedingly  full. 

Interest  up  to  June  26  on  bank  deposits  of  the  Com- 
fort Fund  has  amounted  to  $8'2.61,  which  has  been  added 
to  the  following  list  of  contributions.  Lee  us  add  your 
contribution  likewise  to  the  list: 


Previou.><ly     acknowledged 

Students  of  Wisconsin    Miniiig   Sc:i<)rjl 

A.   M.  Plumb 

C.  W.  Snow 

Charle.«  A.  Mitke 

A.    A.    Hassan .  .  .  . 

A.    A.    Hassan.   Jr 

Eniin  A.  Ha>:san 

Bernard    MacDonald    

C.    F.    Rand 

Calumet  &  Arizona  Mining  Co.  and  New  Cornelia  Co:)i)er 


Co. 


C.    ."^ 

w.  <; 

Karl 
K  T. 
E. 
.S. 
H. 


Oscar  Lachmund  (fourth  contribution).  .  . 

C.    N.    Bell 

Witherell 

.  McBride 

Kilers 

Hancock    

K.    White , 

Uinglund    

Ko.«ter    Bain 

Marc   Bailey    

Charles  le  Va.s.seur  (second  contribution)  . 

William    Wraith    

H.    A.    Wheeler 

.N'evada   Mine   Operators'  Association 

lx>uiH    H     Wallace 

H.   V.  Bowen 

H.  I.,.  Brown  and  M.  W.  Hayward 

Iron    Cap   <'opper  Co 

W.    N.   Smith 

K.  S.  Geary 

H.    J.    Wolf 

H     Siehold 

A.     Kee     .  .  .  ., 

S.   <Jrepher 

Marion    L    ThotnaK 

K    K    Kurich .' .  . 

Liberty  Bell  Cold  MinInK  < '" 

H.    I>e    Witt    Smith 

Krancln  Thomson    

New    Idria   Quicksilver   MiniiiK  <'•> 

K.    I'.    Burral    

I^lvlnKfton    Werneckf    

UHtar   I.«uhmund   (monthly  contribution) 

E.   I'.   MalhewMoii 

Interent    to    .Iiirie    2C 


F. 
H. 
W. 


Total 


$13,664.00 

50.00 

.5.00 

2.50 

5.00 

10. 00 

5.0(1 

5.00 

5.00 

50.00 

400.00 
10.00 
10.00 
25.00 
25.00 
50.00 

5.00 

100.00 

10.00 

10.00 

10.00 

5.00 

25.00 

10.00 

100.00 

50.00 

5.00 
16,00 
50.00 
10.00 

5.00 
10  Oo 
1  0.01) 
10.00 

5  00 

10,00 

10.00 

JOO.OO 

15,00 
10.00 
100.00 
25.00 
5.00 
10.00 
50,00 
«2.61 

$15,285.11 


Make  your  check.s  {);iyaljh'  to  W.  R.  Ingalls,  treasurer 
of  the  A.ssociation  of  the  27th  P^ngineers.  Because  of 
the  work  involved  in  administering  the  ('omfort  Fund, 
contributions  are  acknowledged  only  by  publication  in 
the  Jmimal. 


Engineers'  Response  to  War  Demands 

That  the  part  which  engineers  are  playing  in  the  war 
is  a  great  one  was  affirmed  by  Maj.  Gen.  William  M. 
Black,  Chief  of  Engineers  of  the  United  States  Army, 
who  recently  spoke  at  a  meeting  of  the  American  Insti- 
tute of  Electrical  Engineers.  At  the  outbreak  of  the 
war,  there  were  in  the  Engineer  Corps  of  the  Regular 
Army  about  300  officers  and  approximately  3500  enlisted 
men.  At  the  present  time  there  are  about  8000  com- 
missioned officers  and  200,000  enlisted  men  who  were 
formerly  engaged  in  work  of  an  engineering  character. 
It  is  probable  that  this  does  not  represent  much  more 
than  one-half  of  the  number  of  the  profession  now 
serving  in  the  Army. 

War  was  declared  April  6,  1917.  By  the  middle  of 
July  nine  regiments  of  railroad  engineers  had  been 
raised  and  organized  and  two  had  actually  started  for 
France.  In  each  regiment  were  two  officers  of  the 
Corps  of  Engineers  of  the  Regular  Army — ^the  Colonel 
and  the  regimental  Adjutant.  The  remaining  officers 
were  all  from  the  Engineers'  Reserve  Corps,  some  re- 
ceiving their  commissions  only  when  on  the  point  of 
sailing.  Of  course,  few  of  the  officers  had  had  any 
previous  military  training,  and  the  tasks  of  organiza- 
tion were  difficult. 

Since  then  there  have  been  organized  five  corps  regi- 
ments, consisting  of  sapper,  searchlight,  and  sound 
ranging  troops;  forty-three  sapper  regiments  and 
trains,  two  mounted  battalions  and  trains,  five  pontoon 
trains,  four  inland  waterway  companies,  forty  railway 
regiments  and  battalions,  including  all  classes  of  stand- 
ard gage  and  light  railway  troops  necessary  for  the 
construction,  operation  and  maintenance  of  railways; 
one  railway  transportation  corps,  one  highways  regi- 
ment, one  gas  and  flame  regiment,  one  gas  training  serv- 
ice, five  forestry  and  auxiliary  forestry  regiments,  one 
surveying  and  printing  battalion,  one  military  mapping 
service,  two  supply  and  shop  regiments,  one  water 
supply  regiment,  one  quarry  regiment,  one  mining  regi- 
ment, one  electrical  and  mechanical  regiment,  two  crane 
operating  companies,  one  camouflage  battalion,  eighteen 
truck  and  auto  companies,  and  forty-four  depot  de- 
tachments. 

The  great  part  of  these  organizations  is  now  overseas. 
Some  are  serving  with  the  British  Army,  some  with 
the  French,  but  the  majority  are  with  our  own  troops 
in  service,  both  at  the  front  and  in  the  rear. 

This  service  of  the  rear  is  of  great  importance  and 
magnitude.  Picture  to  yourself  what  is  required  to 
transport,  house,  supply  and  maintain  a  million  men 
3000  miles  from  home,  producing  nothing  and  in  their 
work  expending  enormous  amounts  of  materials. 

Taking  the  question  of  storage  alone,  the  provision 
of  space  required  for  an  army  of  1,000,000  for  90 
days  aggregates  20,000,000  sq.  ft.  of  floor  space  of 
covered  storage  and  double  that  amount  of  uncovered 
storage  space,  with  the  necessary  railway  tracks,  for 
receipt  and  shipment  and  for  classification  yards  ag- 
gregating about  650  miles. 

Add  to  this  an  equal  mileage  of  highways,  adequate 
provision  for  water  supply,  sewerage,  and  electric  light- 
ing, and  you  can  realize  the  work  involved  in  this  one 
item.  Add  to  this,  further,  the  constructions  which 
have  been  built  at  the  ports  of  debarkation,   (at  one  of 
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which  375,000  sq.ft.  of  wharf  space  had  to  be  provided), 
the  hospitals,  barracks,  shops,  and  the  lighting,  water, 
and  sewerage  systems  required,  and  some  conception  of 
the  actual  new  construction  work  can  be  formed. 

It  is  estimated  that  the  supply  of  the  Army  requires 
the  transportation  to  the  front  of  25  lb.  a  man  a  day. 
This  makes  heavy  demands  on  the  French  railway  sys- 
tems, good  as  they  are.  These  have  had  to  be  supple- 
mented in  all  but  the  main-line  trackage,  and  a  large 
amount  of  motive  power  and  of  rolling  stock  has  had  to 
be  supplied  and  operated. 


Licensing  of  Engineers  Interests 
Engineering  Council 

At  the  regular  meeting  of  the  Engineering  Council 
on  June  20,  a  special  report  by  the  public-affairs  com- 
mittee on  the  licensing  of  engineers  was  debated  at 
length.  It  was  decided  to  create  a  small  special  commit- 
tee, with  carefully  selected  membership,  to  study  this 
important  question  thoroughly  with  a  country-wide 
view.  It  is  intended  that  the  Engineering  Council  shall 
in  due  time  be  prepared  to  advise  engineering  organ- 
izations in  any  of  the  states  upon  this  matter.  Engi- 
neers who  have  knowledge  of  proposed  legislation  are 
requested  to  communicate  with  the  secretary  of  the 
council.  Information  or  rumor  has  already  been  re- 
ceived of  possible  action  by  the  legislatures  of  Iowa, 
Ohio,  Indiana  and  Michigan.  As  is  well  known,  a  few 
states  have  passed  licensing  laws. 


Talc  Production  in  1917 

The  total  output  of  talc  in  the  United  States  during 
1917  was  198,613  tons,  valued  at  $1,889,672,  according  to 
figures  compiled  by  the  U.  S.  Geological  Survey.  Thirty- 
seven  producers  reported,  of  which  seven  were  in  Cali- 
fornia, six  in  Georgia,  one  each  in  Maryland,  Massa- 
chusetts, and  New  Jersey;  four  in  New  York,  six  in 
North  Carolina,  two  in  Pennsylvania,  five  in  Vermont, 
and  four  in  Virginia. 

Heretofore  New  York  has  been  been  the  first  state  in 
quantity  and  value  of  talc  produced,  but  in  1917  its  out- 
put was  less  than  that  of  Vermont,  although  on  account 
of  the  fibrous  character  of  the  talc  produced  in  New  York 
and  its  consequent  high  value  for  making  paper,  the  total 
value  of  the  output  in  New  York  is  still  greater  than 
that  of  any  other  talc-producing  state. 

The  quantity  of  talc  imported  for  consumption  in  1917 
was  less  than  10%  of  the  domestic  output,  but  a  larger 
proportion  of  it  is  of  high  grade.  More  than  half  of  the 
talc  imported  comes  from  Canada  and  is  of  a  grade  that 
commands  a  higher  price  than  the  domestic  product. 


June  Mining  Dividends 

Dividends  paid  in  June,  1918,  by  40  United  States 
mining  and  metallurgical  companies  making  public  re- 
turns amounted  to  $24,662,838,  as  compared  with  $38,- 
365,938  paid  by  49  companies  in  June,  1917.  Holding 
companies  allied  to  mining  paid  $323,433,  as  compared 
with  $768,433  in  1917.     Canadian,  South  American  and 


Mexican  companies  paid  $2,288,942  in  Jure,   1918,  and 
$1,892,601  in  June,  1917. 

The  totals  for  the  first  six  montns  of  the  year  1918 
are  as  follows:  Mining  and  metallurgical  companies, 
$89,851,922;  holding  companies,  $1,076,866;  Canadian, 
Central  American,  South  American  and  Mexican  mine.--, 
$9,390,953. 

U.  H.  Mining  and  MctallurKioal 

Companies                        Situation  Prr  Share  TotuI 

Ahmcck,  0 Mirh.  $2   00  <00,000 

Allouoz,  c Mirh.  I    50  \5^  000 

Am.  Sni.  and  Ref.,  com U.  S.-Mex.  I    50  >){',.>?() 

Am.  Sni.  and  Ref.,  pfd l'.  S.-.Mcx  I    75  875.00C 

Argonaut  Cons.,  k Calif.  05  10,000 

Caledonia,  1.  8 Ida.  .03  78,150 

Caluniot  &  Arizona,  c Ariz.  2  00  1,284,960 

Calumt-t  &  Hccla.  c Mich.  15  00  1,500.000 

Centennial,  c Mieh.  I    00  90,000 

Chino,  r N.  M.  100  ooy,V»0 

Cons.  Ariz.  Sm..  c Ariz.  05  83.150 

Cons.  Intcrstate-Callahan,  z Ida.  50  232,495 

Copper  RanRe,  c Mieh.  I    50  591,598 

Cres.son  Cons,  K Colo.  '0  122,000 

Davis  Dalv,  e      Utah  50  300,000 

Eagle  &  Blue  Bell,  1.  8 Utah  10  89,315 

Federal  Min.  <&  Sni.,  pfd U.S.  175  209,757 

Golden  Cvcle,  g Colo.  03  45,000 

Homestake,  g S.  D.  50  125,580 

Internal.  Nickel U.  S.-Can  I   00  1,673,384 

Iron  Cap,  c Ariz.  75  108.608 

Is.e  Royale,  c Mich.  50  75,000 

Kennecott,  c 1.00  2,787,028 

.Magma,  c ■  Ariz.  .  50  120,000 

Nevada  Con.,  c Nev.  .75  1.499,593 

New  .Jersey  Zinc U.  S.  4  00  1,400.000 

North  Star,  g Calif.  .20  50,000 

Old  Dominion,  c Ariz.  1 .  00  297,07 1 

Oroville  Dredg.,  g Calif.  .  12  82,385 

Oseeola,  c Mich.  2.00  192,300 

Phelps  Dodge U.  S.-Mcx.  6.00  2,700,000 

Quincv,  c Mich.  2.00  220.000 

Ray  Con. .c Ariz.  75  1,182,384 

St.  Joseph  Lead Mo.  50  704,733 

Tamarack  &  Cu.ster,  l.s Ida.  03  53,287 

Tintic  Standard,  l.c Utah  .06  70,480 

Union  Cons.,  8 Nev.  .05  10.000 

United  Eastern,  g Ariz.  .05  68.150 

Utah  Copper Utah  2.00         I  SOMMO 

Yellow  Pine,  z.l Nev.  .  06  «6.1W0 

Yukon  Gold,  g U.S.  02i  87.500 

Canadian,  Mexican  and  So.  American 

Companies                      Situation  Per  Share  Toial 

Cerro  de  Pasco,  c So.  Am.  I   25  1,009.474 

Esperanza,  g.s.                                            Mex.  .24  109.200 

Hedley,  g B.C.  .15  36.000 

Hollinger,  8 Ont.  .05  246.000 

Kerr  Lake,  s Ont.  25  150,000 

Lucky  Tiger-Comb.,  g Mex.  10  71,534 

Mclntyre  Porcupine,  g Ont.  05  180,514 

Mex.  Mines  of  El  Oro,  g Mex.  96  174,960 

Min.  Corpn.  of  Can.,  s Ont.  18:  311.260 

Holding  Companies                Situation  Per  Share  Total 

General  Dev.                                                U.S.  I   00  120,000 

Yukon  Al.aska  Trust 100  203.433 


Increase  in  Asbestos  Production 

The  total  quantity  of  domestic  asbestos  sold  in  1917. 
according  to  the  U.  S.  Geological  Survey,  was  1683  short 
tons,  valued  at  $506,056,  an  increase  of  about  13%  in 
both  quantity  and  value  over  1916.  Most  of  the  domestic 
asbestos  comes  from  Arizona,  where  the  proportion 
of  crude  spinning  fiber  to  that  of  lower  grades  is  much 
larger  than  in  Canada,  so  that  the  average  price  of 
American  fiber  in  1917  was  $301  a  ton,  whereas  the  aver- 
age price  of  that  in  Canada  was  only  about  $50. 

Some  years  ago  the  opinion  was  expressed  that  as  the 
Arizona  fiber  contains  less  iron  than  that  mined  in 
Canada,  it  is  therefore  better  adapted  to  use  for  elec- 
trical insulation  than  the  Canadian  fiber.  This  impres- 
sion has  recently  been  confirmed  by  analyses  made  by 
R.  E.  Zimmerman,  of  Pittsburgh,  whose  investigations 
also  indicate  that  the  harshness  of  certain  parts  of  the 
Arizona  asbestos  is  due  to  thin  films  of  calcite  among 
the  fibers.  The  demand  for  imported  asbestos  for 
use  in  filters  is  being  supplied  by  amphibole  asbestos 
obtained  from  residual  deposits  of  the  crystalline  rocks 
of  Maryland. 
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^'Profiteering" 

THE  report  on  "profiteering"  addressed  to  the  Pres- 
ident of  the  United  States  Senate  by  the  Federal 
Trade  Commission  in  response  to  a  Senate  resolution 
asking  for  detailed  information  on  this  subject,  issued 
on  June  29,  was  manifestly  timed  for  political  purposes, 
especially  in  connection  with  the  new  tax  legislation.  It 
is  as  extraordinary  a  document  as  was  to  be  expected 
from  a  public  body  possessing  the  unbalanced  mental 
constitution  of  this  one.  Unfortunately  it  is  likely  to 
have  a  misleading  and  disturbing  effect  upon  the  public, 
which  does  not  know,  or  has  forgotten,  how  the  Federal 
Trade  Commission  was  discredited  in  the  matter  of 
fixing  coal  prices  about  a  year  ago.  In  our  opinion  this 
body  was  more  responsible  than  any  other  one  agency 
for  setting  in  motion  the  wheels  that  produced  the 
calamity  of  last  winter. 

The  present  report  on  the  subject  of  "profiteering" 
does  not  read  to  us  like  an  unprejudiced  report.  Accord- 
ing to  it,  profiteering  exists,  and  "much  of  it  is  due  to 
advantages  taken  of  the  necessities  of  the  times,  as  evi- 
denced in  the  war  pressure  for  heavy  production,  but 
some  of  it  is  attributable  to  inordinate  greed  and  bare- 
faced fraud."  In  the  industries  that  are  enumerated — 
flour  milling,  coal  mining,  petroleum  refining,  meat 
packing,  steel,  copper,  nickel,  sulphur,  lumber,  canned 
milk,  and  salmon  canning — the  commission  finds  in  al- 
most each  case  that  too  large  profits  are  being  realized. 
Its  common  method  of  stating  the  case  may  be  illus- 
trated by  its  remarks  in  connection  with  copper,  as 
follows : 

"The  commission's  figures  show  that  21  companies, 
including  a  large  proportion  of  high-cost  companies, 
made  profits  in  1917  which  ranged  from  l'"r  to  107''; 
on  their  inve.stments.  The  average  profit  was  24.4''.. 
Probably  over  70'';  of  the  production  is  marketed  at 
profits  over  20'';  on  investment."  It  will  be  noted  from 
this  that  the  commission  has  not  reviewed  the  whole 
indu.stries,  but  has  taken  samples,  so  to  speak,  more  or 
les.s  large,  which  in  the  case  of  copper  include  "a  large 
proportion  of  high-co.st  companies";  but  it  is  not  given 
to  us  to  know  what  proportion,  or  anything  more  re- 
specting the  details.  This  is  something  like  what  would 
be  the  report  of  a  mine  .sampler  who  .said  that  the  vein 
was  of  spotted  character,  wherefore  he  had  thrown  into 
his  .sample  what  he  considered  to  be  a  proper  proportion 
of  gangue  material  or  metallics,  according  to  his  dispo- 
sition. Furthermore,  in  computing  the  percentage  of 
profit,  the  commission  figures  upon  what  it  considers 
"investment."  It  does  not  permit  us  to  review  its  fig- 
uring a-s  to  that  all-important  and  highly  complicated 
factor. 

Presumably,  the  commission  bases  its  figuring  upon 
what  was  originally  put  into  a  business,  disregarding 
capital  earned  and  reinvested.  Indeed,  it  .specifically 
condemns  the  meat  packers  for  having  capitalized  their 


surplus  earnings  of  the  past,  their  earnings  when  fig- 
ured on  that  basis  being  at  a  much  lower  rate  than  what 
the  commission  figures.  It  is  allowed  to  leak  out,  more- 
over, that  the  companies  do  not  agree  with  the  com- 
mission respecting  investment.  Thus,  the  commission 
says  that  in  1917  the  profits  of  the  International  Nickel 
Co.  on  the  commission's  basis  were  30 '^r,  but  on  the 
basis  claimed  by  the  company  they  were  only  15%.  Of 
course,  the  general  public,  and  even  many  Congressmen, 
will  not  understand  that  in  the  figuring  of  investment 
the  company  may  be  right  and  the  commission  wrong; 
and  if  the  latter,  all  of  its  sensational  deductions  are 
exploded.  As  between  the  companies  and  the  commis- 
sion in  this  fundamental  matter,  we  are  disposed  to  up- 
hold the  intelligence  and  sincerity  of  the  companies, 
rather  than  those  of  the  commission. 

Dismissing  this  fundamental  matter,  the  bone  of  com- 
plaint by  the  commission  is  that  in  any  industry  while 
one  concern  may  realize  a  profit  of  only  1%,  other  con- 
cerns earn  100%  or  more.  In  practically  all  of  the 
major  industries  it  found  that  condition  to  exist.  How- 
ever, the  mental  obliquity  of  the  commission  is  well 
illustrated  by  its  remarks  regarding  zinc,  as  to  which 
industry  "the  evidence  in  the  commission's  possession 
indicates  no  unusual  profits  .  .  .  with  the  excep- 
tion of  the  operations  of  the  New  Jersey  Zinc  Co."  Then 
it  proceeds  to  extenuate  the  New  Jersey  Zinc  Co.  and 
explains  that  its  large  profits  result  from  its  possession 
of  an  orebody  of  unusual  richness  and  purity.  That 
is  true  enough,  but  similarly,  in  the  copper  industry,  the 
large  profits  of  Anaconda  accrue  from  its  development 
of  unusual  metallurgical  talent  and  its  expenditure  of 
millions  of  capital  in  order  to  put  its  new  and  dearly 
earned  knowledge  to  account;  the  immense  profits  of 
Utah  result  from  the  bold  imagination  of  engineers  and 
financiers,  who  risked  fortunes  scarcely  more  than  10 
years  ago  in  the  exploitation  of  what  was  then  a  moun- 
tain of  worthless  material,  the  success  of  the  enterprise 
becoming  assured  but  relatively  recently,  after  many 
years  of  travail;  the  United  Verde  Extension  company 
was  rendered  very  profitable  by  the  discovery  of  a  mine 
of  "unusual  richness"  in  a  district  wherein  previous 
prospecting,  unusually  expensive  and  hazardous,  had 
been  fruitless. 

In  .speaking  of  the  brimstone  producers,  the  commis- 
sion tells  an  absolute  untruth  when  it  says  that  these 
companies — the  Freeport  and  the  Union — "may  be  said 
to  have  a  natural  monopoly  of  sulphur."  They  have  no 
such  thing.  Exploitation  of  sulphur  deposits  in  Louisi- 
ana was  begun  about  30  years  ago,  and  large  sums  of 
money  were  lost  in  the  attempt  to  mine  them.  Success 
did  not  come  until  after  many  years  of  trials  and  trib- 
ulations. The  Union  Sulphur  Co.  was  organized  to  ex- 
tract the  sulphur  by  a  new,  revolutionary  method,  which 
at  the  time  of  its  introduction  was  pronounced  chimerical 
Ijy  many  experts.  Such  monopoly  as  ever  existed  in 
this    industry    was   due   to   patent   rights,    but,   either 
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through  the  expi-ation  of  such  rights  or  by  the  generous 
release  of  them  by  the  Union  Sulphur  Co.  during  the 
time  of  war,  the  Freeport  company  in  Texas  was  en- 
abled to  become  a  large  producer  and  large  competitor. 
Nor  was  the  field  restricted  to  those  two  companies,  for 
even  now  other  companies,  one  of  them  a  strong  one 
and  claiming  the  possession  of  a  larger  deposit  of  sul- 
phur than  Freeport,  is  prosecuting  plans  for  production 
as  rapidly  as  priority  orders  will  permit  it  to  do  so. 

With  regard  to  the  matter  of  price-fixing,  the  com- 
mission tries  to  ride  two  horses  and  falls  off  completely. 
On  the  one  hand,  it  thinks  that  price-fixing  has  increased 
profits  and  enabled  the  stronger  companies  to  be  "en- 
riched by  profits  which  are  without  precedent,"  and 
therefore  finds  fault.  And  on  the  other  hand,  it  declares 
that  the  petroleum  companies  have  made  large  profits 
owing  to  there  having  been  no  price-fixing  and  "as  yet 
no  Government  interference  with  the  law  of  supply  and 
demand." 

Really,  the  burden  of  complaint  of  the  Federal  Trade 
Commission  is  that  in  our  industries  there  are  any 
profits  that  reflect  the  results  of  anything  better  than 
low-grade  or  mediocre  management,  the  kind  that  would 
mean  stagnation  in  our  industries  and  not  unlikely 
would  mean  our  losing  the  war.  The  commission  says, 
naively :  "The  outstanding  revelation  is  the  heavy  profit 
made  by  the  low-cost  concerns  under  a  Governmental 
fixed  price  for  the  entire  country."  What  else  did  the 
commission  expect?  Does  it  think  the  proper  thing 
would  be  to  fix  a  price  for  each  producer,  according  to 
his  particular  cost  of  production?  Such  a  program  as 
that  would,  indeed,  halt  the  wheels  of  commerce  and 
industry  and  spell  disaster. 

What  we  are  really  getting  at,  what  Congress  will  get 
at  if  it  is  able  to  see  through  the  hallucinations  and  dis- 
honesties of  the  commission's  report,  is  that  the  un- 
economic policy  of  price-fixing  should  be  abandoned  and 
that  the  unusual  profits  realized  by  capital  that  are 
directly  attributable  to  the  war  should  be  equalized  by 
taxation,  by  a  true  system  of  taxing  war  profits.  This 
is  what  conservative  economists,  as  distinguished  from 
the  emotional  and  opportunist,  have  been  arguing  from 
the  beginning.  Congress  may  well  take  note  that  the 
Federal  Trade  Commission  last  year  advised  the  Admin- 
istration disastrously  with  respect  to  what  coal  prices 
ought  to  be.  It  will  do  well  to  be  suspicious  of  the 
present  advice  of  this  discredited  doctor. 


The  Value  of  Practical  Details 

OME  of  the  best  examples  of  the  advantage  in 
mining  for  a  man  of  wide  practical  experience  to 
travel  from  property  to  property  in  order  to  study  min- 
ing practice  of  the  different  camps  and  describe  them 
in  detail  for  the  benefit  of  mining  men  as  a  whole  is  to 
be  found  in  "Details  of  Practical  Mining"  this  week. 
A.  tool  known  as  a  picaroon,  which  is  of  great  service 
in  handling  timbers  underground,  especially  heavy 
stalls,  is  described.  Made  from  worn-out  axes,  the 
picaroon  has  been  in  use  for  at  least  20  years  in  the 
mines  of  the  Coeur  d'Alene  district.  And  in  spite  of 
the  great  utility  of  the  device,  it  has  not  been  used, 
as  far  as  we  know,  in  other  mining  camps.  One 
reason,  perhaps  is  that  foremen  do  not  change  often 
from,   district  to   district,   and   rarely   do   mining  com- 


panies .send  their  foremen  to  see  what  mines  in  other 
parts  of  the  country  are  doing.  Mine  managers  and 
superintendents  travel,  but  such  details  as  these  are 
frequently  passed  by,  as  the  visiting  engineer  usually 
is  trying  to  cover  the  ground  so  rapidly  that  he  .sees 
only  the  larger  points  in  the  practice  of  a  district  and 
neglects  many  of  the  details,  except  when  .some  pha.se 
of  the  practice  makes  an  especial  appeal  to  him.  Only 
a  man  who  studies  the  practice  in  detail,  in  the  dif- 
ferent camps  of  the  country,  appreciates  these  minor 
points  and  sees  the  importance  of  describing  such  an 
apparently  trivial  device  as  the  picaroon.  New  ideas 
are  constantly  appearing  in  the  mining  field;  old  ideas, 
which  to  some  are  new,  may  be  the  means  of  solving 
a  troublesome  problem,  and  therein  lies  the  value  of  a 
practical  details  department. 


The    American    General    Staff 

IN  THREE  important  elements  the  Allies  have  never 
since  1914  been  inferior  to  the  Central  Powers:  (1) 
morale  and  fighting  qualities;  (2)  numbers  of  trained 
soldiers;  (3)  material  resources.  The  inferiority  re- 
sulting from  separate  commands  has  recently  been 
cured  by  the  Versailles  Council  and  the  appointment  of 
a  supreme  commander-in-chief.  But  the  great  superior- 
ity of  the  Central  Powers  lies  in  the  great  German 
General  Staff.  All  their  successes  have  come  from  this 
institution.  No  attempt  has  been  made  by  any  of  the 
Allies  to  duplicate  it,  and  there  can  be  no  victory  until 
this  has  been  done;  nothing  but  a  continued  wasting  of 
men  and  resources. 

This  organization  absorbed  through  careful  selection 
all  the  most  capable  and  trained  thought  in  the  province 
of  war.  Strategy,  preparation — every  problem  that  can 
be  solved  back  of  the  lines — is  its  province,  and  to  the 
field  commander  is  left  only  the  task  of  translating  its 
plans  into  acts.  Modern  warfare  is  too  complex  and 
too  vast  to  be  conducted  successfully  by  any  other  sys- 
tem, but  the  Allies  still  preserve  the  archaic  method  of 
selecting  an  individual  as  commander-in-chief  and  leav- 
ing it  all  to  him.  There  can  be  no  victory  so  long  as 
this  fatal  policy  of  trying  to  win  by  exalting  an  individ- 
ual and  opposing  him  to  this  kind  of  an  organization 
continues.  The  result  has  been  that  during  four  years 
of  warfare  the  initiative  has  generally  been  with  the 
enemy.  Trench  warfare,  trench  mortars,  long-range 
artillery  and  "pill-boxes"  have  all  been  theirs.  They 
have  taught  the  Allies,  who  have,  under  fire,  only 
bravely  imitated  them  for  the  purposes  of  defense. 
What  have  the  Allies  had  to  show  except  the  tanks? 

It  is  possible,  in  this  countrj'',  by  reason  of  the  Presi- 
dent's position  as  commander-in-chief  of  the  Army,  to 
duplicate  in  all  important  essentials  the  German  General 
Staff,  and  so  incorporate  into  it  all  of  the  boards  re- 
cently constituted,  together  with  such  features  of  their 
organizations  as  may  be  adopted. 

An  illustration  of  one  of  the  gravest  defects  in  the 
Allied  armies  resulting  from  clinging  to  ancient  methods 
in  constituting  military  units  is  the  failure  to  provide 
for  the  proper  number  of  engineers  and  expert  construc- 
tion men  in  their  regiments.  In  modern  warfare  at 
least  four-fifths  of  the  work  of  the  army  calls  for  engi- 
neering and  construction,  while  not  more  than  one-fifth 
is  strictly  military.     The  result  is  that  the  overwhelm- 
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ing  amount  of  this  construction  work  to  be  done  finds 
the  Allies,  trained  strictly  to  fighting,  to  be  both  inex- 
perienced and  without  the  necessary  training  or  organi- 
zation to  meet  the  new  construction  requirements. 

The  Germany  army  is  the  only  one  that  from  the 
beginning  of  the  war  has  adapted  itself,  by  reason  of 
the  intelligent  direction  of  its  general  staff,  to  this 
revolutionary  condition  of  modern  warfare.  At  no 
time  in  pure  fighting  has  it  been  superior  to  any  of  the 
Allies,  but  its  superior  efficiency  lies  in  its  superior 
organization  for  purely  construction  work.  Every  Ger- 
man regiment  contains  a  certain  percentage  of  engi- 
neers and  trained  construction  officers,  and  every  soldier 
is  qualified  in  construction  work. 


The  Price  for  Copper 

THE  War  Industries  Board  on  July  2  advanced  the 
price  for  copper  to  26c.  This  is  a  recognition  that 
we  need  more  copper  and  that  the  way  to  get  it  is  to 
give  a  stimulus  that  will  lead  to  the  utilization  of  an- 
tiquated furnace  capacity  and  will  afford  an  incentive 
to  those  mines  to  continue  production  that  heretofore 
have  been  doing  no  more  than  break  even.  This  is  the 
argument  that  we  have  emphasized  all  along.  That  favor- 
able attention  has  been  given  to  it  is  a  hopeful  sign.  The 
Government  now  recognizes  that  a  fixed  price  is  restric- 
tive of  production.  An  arbitrary  price  that  is  subject 
to  change,  and  may  in  fact  experience  a  change,  pos- 
sesses different  qualities  from  one  that  is  supposed  to  be 
finalized. 


The  Index — Volume  105 

WE  INTEND  to  publish  the  Index  to  Volume  105 
early  in  August.  Believing  that  many  who  receive 
the  Index  do  not  bind  their  copies,  and  in  compliance 
with  the  Government's  request  to  conserve  paper,  we 
will  send  the  Index  only  to  those  requesting  it. 

//  you  want  a  copy  of  the  Index  send  in  your  request 
promptly.    A  postcard  ivill  do. 


The  gas  service  of  the  U.  S.  Bureau  of  Mines  has 
been  transferred  by  order  of  the  President  to  the  War 
Department,  it  being  considered  that  greater  unity  of 
purpose  can  be  accomplished  by  having  this  essential 
branch  of  modern  warfare  under  the  Secretary  of  War 
rather  than  under  the  Secretary  of  the  Interior.  In 
making  the  change,  both  the  President  and  the  Secretary 
of  War  addressed  highly  appreciative  letters  to  Mr. 
Manning,  Director  of  the  Bureau  of  Mines,  recognizing 
the  important  service  that  he  has  rendered  to  the 
country  in  organizing  and  developing  this  work.  Their 
testimonials  are  highly  merited,  and  the  well-dc.erved 
honor  coming  to  the  head  of  the  Government's  Bureau 
of  Mines  will  be  warmly  acclaimed  in  our  industr>\ 
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Our    friend    D.    M.    Kiordan,   of   San    Francisco,    has 
i.HMued  to  the  many  who  love  him  the  following  notice* 

TO   ALL   TO   WMO.M    TUKSK    'KRK    PRKSKNTS    MAY    COMK 

Gn-«rtintfH,    Heulth   and    Apostolic    Benediction: 
The   purpoRc   hereof   ih   to   proclaim,   announce,   and   also 
Ifive  noti««,  that  from  about  the  20th  of  .lun*-  until  about  the 


5th  of  July,  I  shall  as  a  rule  not  be  "on  deck"  at  the  office 
in  the  Underwood  Building.  My  whereabouts  will  be  as 
difficult  to  locate  as  I  can  make  it,  except  to  one  or  two  who 
may  be  with  me;  they,  however,  will  probably  know  that  I 
am  somewhere  in  their  vicinity,  every  waking  minute. 

The  proximate  cause  of  this  announcement  is  that,  be- 
tween the  aforesaid  dates,  I  will  try  to  "get  by"  the  70th 
mile-post  on  the  Journey  from  Whence  to  Whither — my 
baptismal  record  being  kept  in  Watervliet,  N.  Y.,  dated 
July  1st,  1848,  and  indicating  that  my  discovery  of  America 
on  the  banks  of  the  Hudson  took  place  some  days  previously. 

So  "fur"  the  "going"  has  been  good — that  is  to  say,  purty 
good;  some  I'ocky  road;  some  corduroy;  some  swamp,  and 
some  hill-climbing,  and  some  heart-breaking,  dead-level 
sandy  wash,  and  a  pitiless  sun  that  just  wouldn't  set,  but 
seemed  to  stand  still  in  a  brazen  sky,  at  times.  But,  on  the 
whole,  probably  better'n  I  deserved;  and,  ef  I  do  say  it  as 
shouldn't,  better,  a  great  deal  better,  than  that  of  a  good 
many  wayfaring  men  I  have  met  who  deserved  better  than 
they  got.  So  I  have  no  cause  for  complaint,  and  am  blessed 
with  abundant  reason  for  rejoicing,  for  thankfulness  to 
the  Giver  of  all  good;  for  health,  for  hopeful  and  helpful 
companionship,  for  the  blessings  of  Emancipation  from 
many  things  once  foolishly  desired,  until  granted,  then 
graciously  withdrawn,  leaving  me  disciplined,  disappointed, 
and  sometimes  bewildered;  but  in  the  end  with  sorrow  and 
regret  turned  to  gladness  and  interior  peace. 

During  this  70-year  Journey,  I  shall  have  worked,  man 
and  boy,  60  years;  and,  calling  the  Journey  the  "Week  of 
Years,"  of  which  the  Book  speaks,  and  each  decade  thereof 
a  Day,  I  shall  have  worked  six  full  days  of  the  Week.  And 
I  think  if  I  keep  at  my  tasks  20  years  more,  spending  in 
leisurely  fashion  the  afternoon  of  the  Sixth  Day,  I  will  be 
putting  in  a  little  overtime,  and  should  thereafter  be  en- 
titled to  a  Sabbatical  period,  to  do  the  things  I  like  and  en- 
joy doing,  thus  keeping  busy,  and  I  trust  useful,  up  to  the 
end. 

We  used  to  think  that  Mr.  Riordan  belonged  with  us 
in  New  York,  whither  he  had  naturally  gravitated  after 
a  stirring  career  in  the  West,  but  San  Francisco  lured 
him  away.  Many  will  join  us  in  extending  to  him  felici- 
tations upon  his  anniversary  of  July  1,  said  felicitations 
to  be  delivered  not  before  July  5. 


Mr.  Hoover  is  going  to  England,  and  during  his  stay 
in  that  country  will  be  the  guest  of  the  nation,  whose 
hospitality,  with  singular  appropriateness,  will  be  made 
manifest  and  effective  through  the  agency  of  the  British 
Food  Ministry.  In  the  first  half  of  the  year  1914  Mr. 
Hoover  was  comparatively  unknown  to  his  fellow  coun- 
trymen. Since  then  he  has  become  a  national  figure, 
.says  the  Sun.  He  has  risen  from  the  obscurity  which 
compelled  his  identification  by  the  name  of  Herbert  C. 
Hoover,  through  the  stage  in  which  he  was  known  as 
Herbert  Hoover,  to  the  high  place  in  which  he  is  imme- 
diately recognized  when  Mr.  Hoover  is  mentioned.  It 
is  not  improbable  that  he  may  eventually  attain  that  en- 
viable distinction  which  confers  on  a  man  the  supreme 
privilege  of  being  hailed  among  his  fellows  by  his  un- 
adorned surname,  shorn  of  all  prefixes  and  suffixes.  He 
is  unquestionably  headed  that  way.  At  this  moment, 
rendered  auspicious  by  the  extraordinary  honor  to  be 
conferred  on  Mr.  Hoover  by  the  British  Government, 
the  Sun  salutes  him  with  affection  and  admiration.  He 
is  as  well  thought  of  at  home  as  he  is  abroad.  His  fel- 
low countrymen  testify  to  their  respect  and  affection 
for  him  by  obeying  his  injunctions  cheerfully  and  with- 
out repining.  He  has  accomplished  a  maximum  of  good 
with  a  minimum  of  friction.  In  cutting  down  our  ra- 
tions he  has  earned  our  good  will,  just  as  he  earned  the 
good  will  of  the  Belgians  by   increasing  their  rations. 
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This  index  is  a  convenient  reference  to  thie  current  literature 
of  mininjf  and  metallurgy  i)ubli.shed  in  all  of  the  important  periodi- 
cals of  the  world.  We  will  furnish  a  copy  of  any  article  (if  in 
print)  in  the  original  language  for  the  price  (luoted.  Where  no 
price  is  quoted  the  cost  is  unknown.  Inasmuch  as  the  papers 
mu.'Jt  be  ordered  from  the  publishers,  there  will  be  .some  delay  for 
the  foreign  papers.  Remittance  must  be  sent  with  order.  Coupons 
are  furnished  at  the  following  i)rices:  20c.  each,  six  for  $1,  33  for 
$5,  and  100  for  $15.  When  remittances  are  made  in  even  dollars, 
we  will  return  the  excess  over  an  order  in  coujions  if  so  requested. 
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COPPKK 

9386 — ANALYSIS — Determining  Copper  Minerals  in  Partly 
Oxidized  Ores.  Felix  Cremer.  (Met.  and  Chem.  Kng.,  June  15. 
1918;  2J  pp.) 

9387 — ARIZONA — E'ectric  Power  for  Mining  in  Yavapai  Coun- 
ty, Arizona.  (Eng.  and  Min.  Journ.,  June  2-',  1918;  3\  pp.,  illus.) 
20c. 

9388 — COST  of  Australian  Copper.     Robert  Slessor. 
Min.  Journ..  June  15,  1918  ;  3  P)     -Oc. 

9389 — MEXICO — La  Negociacion  Minera  'The  Moctezuma  Cop- 
per Co."     Marcelo  Pena.     (Bol.  Minero,  Feb.,  1918  ;  7  pp.) 

9390 — ONTARIO — Statistical  Review  of  the  Mineral  Industry 
of  Ontario  for  1916.  Thos.  W.  Gibson.  (Ann.  Report,  Ont.  Bureau 
of  Mines,  Vol.   XXVI,   1917;   66  pp.,   illus.) 

9391 — POWER — The  Electrical  Power  Installation  of  the  Bra- 
den  Copper  Co.,  Part  II.  (Teniente  Topics.  Vol.  II,  No.  8,  Dec. 
1M7  ;  9  pp.,  illus.) 

9392 — PRICE  for  Copper  and  the  Supplv. 
Min.  Journ.,  June  1,  1918;  1\  pp.)     20c. 

9393— PRODUCTION   of   Copper   in   1916. 
eral  Report.      (Mineral  Resources  of  the  V 
22,   1918  ;  55  pp.) 

9394 — REFINING — Oxygen  and  Sulphur  in  the  Melting  of  Cop- 
per Cathodes.  Stanislaus  Skowronski.  (Bull..  A.I.M.B..  Mar., 
1918  ;  5  pp.,  illus.)      40c. 

9395 — ROASTING — The  Humboldt  Roasting  Plant.  A.  A.  Wat- 
son.    (Min.  and  Sci.  Press,  Mar.  9,  1918  ;  31  pp..  illus.)     20c. 

9396 — SMELTING — Matte  Settlement  and  Slag  Disposal  at 
Grand  Forks.  Walter  B.  Bishop.  (Min.  and  Sci.  Press,  June  15. 
1918  ;  5  pp.,  illus.)      20c. 

9397 — SMELTING  METHODS  at  El  Paso.  Courtenay  De 
Kalb.  (Min.  and  Sci.  Press,  May  18  and  25,  1918;  15  pp.,  illus.) 
40c. 

9398 — UTAH — Notes  on  Gold  Hill  and  Vicinity,  Tooele  County. 
Western  Utah.  J.  F.  Kemp  and  Paul  Billingsley.  (Econ.  Geol.. 
June,  1918  ;   27  pp.,  illus.)      60c. 

GOLD  AND  SILVER — (JEOLOGY 

9399 — ALASKA — The  Cosna-Nowitna  Region,  Alaska.  Henry 
M.   Eakin.      (Bull.   667,  U.   S.   Geol.  Surv.,   1918;   54  pp.,   illus.) 

9400 — CANADA — The  Origin  of  the  Gold  Deposits  in  the  Ca- 
nadian Precambrian.  R.  C.  Wallace.  (Bull.  74.  Can.  Min.  Inst.. 
June,  1918  ;  3  pp.) 

9401 — DEPOSITION  OF  GOLD  in  Nature,  Further  Studies  on 
the.     Victor  Lenher.      (Econ.  Geol,.  May,   1918;   23J  pp..  illus.) 

GOLD    AND    SILVER — CYAXIDIN<i 

9402 — DECANTATION  PLANT — A  Description  of  the  Decanta- 
tion  Plant  in  Operation  at  the  Great  Kingall  Mine,  Day  Dawn. 
W.  B.  Chomley.  (Journ.  W.  Austral.  Chamber  of  Mines,  Feb.  28. 
:l918  ;  5  pp.,  illus.) 

9403 — PRECIPITATION — The  Application  of  Charcoal  to  the 
Precipitation  of  Gold  from  Its  Solution  in  Cyanide.  H.  R.  Ed- 
)nands.  (Bulls.  162  and  163.  I.  M.  M.,  1918  ;  13J  pp.)  Di.^cussion 
of  article  previously  indexed. 

9404 — TUBE  MILLING — Artificial  Pebbles  for  Tube  Milling. 
A.  W.  Allen.  (Eng.  and  Min.  Journ..  June  8,  1918  ;  8J  pp.,  illus.) 
{',0c. 

GOLD   AND    SILVER — GENERAL 

3405 — ALASKA — The  Cosna-Nowitna  Region,  Alaska.  Henry 
31.  Eakin.      (Bull.   667,  U.  S.  Geol.  Surv.,   1918;  54  pp..  illus.) 

9406 — BRITISH  COLUMBIA — Surf  Inlet  Mine.  E.  A.  Haggen. 
(Min.  and  Eng.  Rec,  Jan.  30,  1918;  17  pp.,  illus.)     20c. 

9407 — COMSTOCK  LODE — Mining  Lower  Levels  of  the  Corn- 
stock  Lode.  Lewis  H.  Eddy.  (Eng.  and  Min.  Journ.,  June  8. 
1918  ;   4   pp.,  illus.)      20c. 

9408 — MEXICO — La  Negociacion   Minera  "Augustias.   Dolores  y 
Anexas,"  S.  A.     R.  Fernandez.      (Bol.  Minero,  Feb..  1918;  3i  pp.) 
.     9409 — ONTARIO — Dryden    Gold    Area.      Ellis    Thomson.       (.Vnn. 
Report,  Ont.  Bureau  of  Mines.  Vol.  XXVI,   1917;   26J  pp..   illu.s.) 

9410 — ONTARIO — Gold  in  Gauthier  Township.  A.  G.  Burrows. 
(Ann.  Report,  Ont.  Bureau  of  Mines,  Vol,  XXVI.  1917  ;  5J  pp.. 
illus.) 

9411 — ONTARIO — Gold-Bearing  Veins  in  Benoit  Township.  A 
G.  Burrows.  (Ann.  Report,  Ont.  Bureau  of  Mines,  Vol.  XXVI. 
1917  ;  3i  pp.,   illus.) 

9412 — ONTARIO — Long  Lake  Gold  Mine,  Sudbury  District. 
M  B.  Baker.  (Ann.  Report,  Ont.  Bureau  of  Mines.  Vol.  XXVI. 
1917  ;  6  pp.,  illus.) 

9413 — PHILIPPINE  ISLANDS — Metal  Mining  in  the  Philip- 
pine Islands.  V.  E.  Lednicky.  (Bureau  of  .Sci.,  Manila,  P.  I.. 
1917:   6   pp.) 


9414— PRODUCTION— Gold  and  Silver  in  1916.  H  D  Mc- 
Caskey  and  J.  P.  Dunlop.  General  Reimrt.  (Mineral  Resources 
of  the  U.  S..  1916 — Part  1,  May  7,  1918;  43  pp.,  illus.) 

9415 — RAND — Problems  of  Mining  on  the  Rand.  Hugh  F.  Mar- 
riott. (Min.  Mag..  May,  1918;  6  ],],.)  Kxcerpts  from  presi- 
dential address,  Instn.  of  Min.  and  Met.      40c. 

9416 — UTAH — The  East  Tintic  Di.strict,  Utah.  Benj.  F  Tit.liv 
(.Min.   and  Sci.   I'ress,  Mar.   9,   1918;   2  pp.,   illus.)      20c. 

IRON  ORE  DEPOSITS,  MINING,  ETC. 

9417— GREAT  BRITAIN— The  Problem  of  Man-Power  in  Home 
Iron-Ore  Supi)ly  P'iclds.  Mechanical  Appliances  the  Solution  W 
Hames.      (Iron  and  Coal  Tr.  Rev.,  Apr.  5,  1918;  2;',  pp.,  illus.) 

9418 — IRON  RESOURCES  OF  THE  WORLD— Iron  Ore  Re)K>n 
of  Advisory  Council,  Department  of  Scientific  and  Industrial 
Research.  Abstract.  (Eng.  and  Min.  Journ.,  June  22,  1918-  9i 
pp.,  illu.s.  by  map.)      20c. 

9419 — SPAIN — Las  Minas  de  Vizcaya  en  el  Afio  1917.  K 
Alvarez  Mendiluce.     (Revista  Minera,  Feb.  1,  1918;  IJ  pp.)     40c. 

IRON    AND    STEEI.    MET.VLLURGY 

9420 — BLAST  FURNACES— Copper  Tuyeres  for  Bla.st  Furnact-s 
-V.  K.  Reese.  (Iron  and  Coal  Tr.  Rev..  .May  3,  1918;  g  p.  illus  ) 
Paper  read  before  the  Iron  and  Steel  In.st.     40c. 

9421— BLA.ST-FURNACE  BEARS.  J.  E.  Stead.  (Iron  and  Coal 
Tr.  Rev.,  May  3,  1918;  3A  pp.,  illus.)  Abstract  of  paper  read 
before  the  Iron  and  Steel  Inst.     40c. 

9422— BLAST-FURNACE  PRACTICI-:— Report  of  Committee 
No.  2  of  the  Iron  and  Steel  Inst..  Inquiry  on  Bla.st-P^irnace  Prac- 
tice in  the  United  Kingdom.  (Iron  and  Coal  Tr.  Rev.,  Mav  3 
1918  ;   2'i  pp.) 

9423— BY-PRODUCT  COKE  INDUSTRY  in  War  Time.  Wm 
Hutton  Blauvelt.      (Iron  Age,  June  13,   1918;  IJ  pp.,  illus.)      20c. 

9424 — COKE — The  Importance  of  Coke  Hardness.  G.  D. 
Cochrane.  (Iron  and  Coal  Tr.  Rev.,  May  3,  1918;  13  pp.,  illus.) 
Abstract  of  paper  read  before  Iron  and  Steel  Inst.     40c. 

9425— COLD  WORKING— Effects  of  Cold  Working  on  Elastic 
Properties  of  Steel.  J.  A.  Van  Den  Broek.  (Iron  and  Coal  Tr. 
Rev.,  May  3,  1918;  2  pp..  illus.)  .\b.stract  of  paper  read  before 
the  Iron  and  Steel  Inst.     40c. 

9426 — CORROSION — Protection  of  Iron  With  Paint  Against  At- 
mo.spheric  Corrosion.  J.  Newton  Friend.  (Iron  and  Coal  Tr.  Rev.. 
May  3,  1918  ;  1  p.)  Abstract  of  paper  read  before  the  Iron  and 
Steel   Inst.      40c. 

9427- DEFECTS  in  Steel  Ingots.  J.  N.  Kilby.  (Iron  and  Coal 
Tr.  Rev.,  May  3,  1918,  34  pp.,  illus.)  Paper  read  before  the  Iron 
and  Steel  Inst.      40c. 

9428— ELECTRIC  FURNACE  for  Steel  Ca.stings.  (Iron  Ag.-. 
-May  16,   1918  ;   IJ  pp.) 

9429— ELECTRIC  FURNACl-:— Stobie  15-Ton  Electric  Furnace. 
(Iron  and  Coal  Tr.  Rev.,  Apr.   12,   1918;   2  pp.,   illu.s.)      40c. 

9430— ELECTRIC  FURNACE— The  Vom  Baur  Arc  Furnace.  J. 
H.  vom  Baur.  (Advance  copy,  Am.  Electrochem.  Soc,  May.  i:tl8  ; 
7  pp.,  illus.)  Description  of  a  new  design  of  electric  furnace 
particularly  designed  for  melting  ferromanganese  or  ferrosilicon. 
or  melting  down  cold  charges  for  steel  ca.stings.     40c. 

9431 — ELECTRIC  STEEL — Triplex  Process  of  Making  Electrie 
Steel.  Theodore  W.  Robinson.  (Iron  Age,  June  6,  1918;  6J  pp.. 
illus.)     20c. 

9432— ELECTRIC-STEEL  CA.STINGS.  R  F.  Flinterman.  (Ad- 
vance copy,  Am.  Electrochem.  Soc,  May,  1918;  9  pp.)     40c. 

9433 — INDIA — Technical  Aspects  of  the  E.stablishment  of  the 
Heavy  Steel  Industry  in  India,  .\ndrew  McWilliam.  (Iron  and 
Coal  Tr.  Rev.,  May  3,  1918;  IJ  pp.)  Abstract  of  paper  read  be- 
fore the  Iron  and  Steel  Inst.     40c. 

9434 — MANGANESE  Conservation  in  Steel  Making.  C.  R.  EI- 
licott.  (Iron  Age,  June  6,  1918;  4  j)p.  and  Iron  Tr.  Rev.,  June  6. 
1918  ;  3  pp.)  Paper  presented  at  meeting  of  Am.  Iron  and  Steel 
Inst..  May  31,   1918.      20c. 

9435 — NON-METALLLIC  INCLUSIONS:  Their  Constitution 
and  Occurrence  in  Steel.  Andrew  McCance.  (Iron  and  Coal  Tr. 
Rev.,  May  3,  1918  ;  I'i  pp.)  -Vbstract  of  paper  read  before  the 
Iron  and   Steel   Inst.      40c. 

9436 — PHOSPHORU.S — Effect  of  Phosphorus  on  Soft  SteeK 
.1.  S.  Unger.      (Iron  Age,  June  13,  1918;  2i  pp.,  illus.)      20c. 

9437 — STEEL  PL.\NT — The  Keystone  Steel  and  Wire  Company, 
a  Steel  Plant  of  the  Middle  West.  K.  B.  Crosby.  (Gen.  Elec. 
Rev.,  May,   1918;  Hi  pp.,   illu.s.)      20c. 

9438 — TEMPERING — Time  Effect  in  Temi>ering  Steel.  A.  E. 
Bellis.      (Bull.,   A.I.M.E..   Feb.,    1918;    3   pp.)      40c. 

9440 — TINPLATF — The  Manufacture  of  Tinplate.  T.  Lewis 
Bailey.      (Journ.  Soc.  Chem.  Ind..  Apr.   15.  1918;  3  pp.) 

LE.VD   .VND    ZINC 

9441— IMPURITIES  IN  ZINC— The  Effect  of  Impurities  on  the 
Hardness  of  Cast  Zinc  or  Spelter.  O.  C.  Stone.  (Journ.  .\m. 
Inst,  of  Metals,   Mar.,   1918;   3J   pj).,   illus.) 

9442 — UTAH — The  East  Tintic  District,  Utah.  Benj.  F.  Tibbv 
(Min.  and  Sci.  Press,  Mar.  9,  1918  ;  2  pp.,  illus.)      20c. 

9443 — ZI.VC  DU.ST — The  Evaluation  of  Zinc  Dust;  a  Proposed 
Method  of  .Vnalysis.  L.  A.  Wilson.  (Advance  copy.  Am.  Soc.  for 
Testing  Materials.  June.   1918  ;  15  pp.,  illus.) 
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9444 — ALl'MINTM— MetalloBraphy  of  Aluminum:  Preparation 
and  Etching  of  Microseotions.  Robert  J.  Anderson.  (Met.  and 
Chem.   Knp,.   Feb.    15.    1!»1S  :   6   pp..    illus.) 

9445 — .VLl'MIXUM  ALI.OYS — The  Analysis  of  Aluminum  Al- 
loys. Bernard  CoUitt  and  Wm.  Regan.  (Journ.  Soc.  Chem. 
Ind..  Mar.  30.   191S  :   4   pi>  ) 

9446 — AIA'MINl'M  SHKKT — .Vnnealing  and  Recrystallization  of 
Cold-Rolled  Aluminum  Sheet.  Robert  J.  Anderson.  (Met.  and 
Chem.    Kng..    May    l.=i.    1918:    5    pp..    illu.-J.) 

9447 — ANTIMONY — Should  the  United  States  Foster  the  Homes- 
tic  Production  of  Antimonv?  K.  C.  Miller.  (Eng.  and  Min.  Journ., 
June  15.  1918  :  13  pp.)     lm>c. 

9448 — ARSENIC — Notes  on  the  Geology  of  Jibbenbar  and  the 
State  Arsenic  Mine.  H.  I.  Jensen.  (Queensland  Govt.  Min. 
Journ..   Mar.   15.   191S  :   3i  pp..  illus.) 

9449 — M.\NG.\NESE  at  Butte.  Montana.  J.  T.  Pardee.  (Bull. 
690-K.    V.   S.  t;eol.   Surv..   Apr.   9,   1918:   20   pp.) 

9450 — M.VNGANKSl-: — Two  Manganese  Deposits  in  Northern 
Washington.  Olaf  V.  Jenkins.  (Eng.  and  Min.  Journ.,  June  15, 
1918  :  J  p.)     20o, 

9451 — MOLYBDENITE — .\  Pegmatitic  Origin  for  Molybdenite 
Ores.     E.  Thomson.      (Econ.  Geol..  June.  1918:   11  pp..  illus.)      60c. 

9452 — MOLYBDENITE  DEPOSITS  of  Ontario.  A.  L.  Parsons. 
(Ann.  Reiwrt.  Ont.  Bureau  of  Mines.  Vol.  XXVI,  1917;  39  pp., 
illus.) 

9453 — MOLYBDENUM  and  the  Mines  Control  Bill.  Martin 
Fishback.      (Eng.   and  Min.  Journ..  May  25,   1918;   1  p.)      20c. 

9454 — MOLYBDE.Nl'M  in  Norwav.  Erne.^t  R.  Woakes.  (Bull. 
162.  I.  M.  M..  Mar.  28.  1918  :  2  pp.)  Contributed  remarks  on 
pai>er  previously   inde.xed. 

fi455 — NICKEI., — Alexo  Nickel  Mine.  Temiskaming  District.  M. 
B.  Baker.  (Ann.  Report.  Ont.  Bureau  of  Mines.  Vol.  XXVI.  1917  ; 
17  pp..   illus.) 

9456 — QUICKSILVER — Mercury  Minerals  in  New  Zealand. 
Chas.  n.  Holland.  (Chem.  Eng.  and  Min.  Rev..  May  5,  1918; 
3 J  pp..  illus.)      400. 

9457 — TIN — The  Alluvial  Tin  Properties  Belonging  to  the  North- 
ern Nigeria  (Bauchi)  Tin  Mines.  Ltd.  A.  R.  Canning.  (Min. 
Mag..  Apr..   1918:   7J  pp..   illus.)      40c. 

9458 — TIN — The  Secondary  Stanniferous  Deposits  of  the  Kinta 
District.  W.  R.  Jones.  (Quart.  Journ.  Geol.  Soc,  Nov.  23.  1917; 
33  pp.,  illus.) 

9459 — TIN — The  Situation  in  Tin.  Editorial.  (Eng.  and  Min. 
Journ..  June  1.  1918:  1  p.)      20c. 

9460 — TIN  DREDGING  in  the  East.  C.  T.  NichoKson.  (Min. 
Mag..  Apr..  1918;  2i  pp.)      40c. 

9461 — TUNGSTEN — Wolfram  Deposits  in  the  Argentine.  Ral.s- 
ton  C.  Sharp.      (Min.   Mag..   May.   1918;   4   pp.,   illus.)      40c. 

9462 — TUNGSTEN  ORE  DEPOSITS  Near  Falcon  Lake.  Man. 
Justin  S.  DeLurv.  (Can.  Min.  Journ.,  June  1,  1918;  3  pp.,  illus.) 
20c. 

9463 — ZIRCONIA — Its  Possibilities  in  Metallurgy.  (Iron  and 
Coal  Tr.   Rev..  Mar.  22.  1918;  H  pp.)      40c. 

XONMET.VI.LK      MINERALS 

9464 — BAUXITE — La  Bauxita  y  Su  Importancia.  Rodolfo 
Coetz   Philipi)i.      (Revista    Minera.   Apr.    16.    1918:    lij    pp.)      40c. 

9465 — CHROME  PRODUCTION  and  Distribution.  Wni.  A. 
Stewart.      (Eng.  and   Min.  Journ.,  May  25,   1918;    1  ]).)      20c. 

9466 — DI.\MOND — The  Formation  of  Diamond.  Chas.  Parsons. 
(Min.  Journ..  May  18.  25.  and  June  8.  1918;  3  pp.)  Paper  before 
Inst,  of  Metals. 

9467 — EUXENITE.  a  Radio-Active  Mineral  in  South  Sherbrouke 
Township.  I>anark  Countv.  Willet  G.  Miller  and  Cyril  W.  Knight. 
(Ann.  Report.  Ont.  Bureau  of  Mines.  Vol.  XXVI.  1917  ;  3i  pp.) 

9468 — fJRAPHITI-: — Report  on  Certain  Minerals  Used  in  the  Arts 
and  Industries.  Percv  A.  Wagner.  (So.  Afr.  Journ.  of  Ind.,  Feb., 
1918  :  5S  pp.) 

9469 — KIE.SELGUHR.S — Quelciues  Applications  Nouvelles  des 
Kieselguhrs.      J.  B.  Peregrin.      (Rev.  Chim.  Ind.,  Jan.,  1918  ;  IJ  pp.) 

9470 — LIMONITE  I)ei)Osits  of  Mayaguez  Mesa,  Porto  Rico. 
Chas.  R.  Fettke  and  Bela  Hubbard.  (Bull.  A.I.M.E.,  Mar..  1918; 
16  pp..  illus.) 

9471 — MAGNESITI-: — Report  on  Certain  Minerals  U.sed  in  the 
Arts  and  Industries.  Ill — Magnesite.  Percy  A.  Wagner.  (So. 
Afr.  Journ.  of  Ind  .  Mar..  1918  :  8J  pp.) 

••472 — NITRATI-: — The  Advent  of  Modern  Mill  Mechanism  to 
Nitrate  I.,eaching.  Donald  F.  Irvin.  (Eng.  and  Min.  Journ.,  June 
1.   1918  ;   4i  pp..   illuH  )    20r, 

9473 — NITRATF: — The  Chilean  Nitrate  Industry.  Allen  H. 
VjogerH  and  Hugh  R.  Van  Wagenen.  (Bull.  A.I.M.E.,  Feb.,  1918; 
17J  pp.   IIIUH  ) 

9474 — PIU».SI'HATI-^ — A  CJeological  Reconnaissance  of  the  Uinta 
Mountain."  Northern  Utah,  with  Special  Reference  to  Phosphate. 
Alfred  iCeginald  .S<hultz  (Bull.  G90-C,  U.  S.  «7eol.  Surv..  .May  10. 
1»18  .  64  pp..  lllUH  ) 

947.'-, — PHfiSI'HATE.S — The  Ecca  Phosphates  of  Natal.  Alex.  L 
Du  Tolt       (S*»    Afr    Journ.  of  Ind.,  Jan..  1918;  3i  pp.) 

947r, — pH'iSF'HATE.S — The  Ujie  of  "Mine  Run"  Phospli.ites  in 
th'-  Manufacture  of  .»<oluble  Phosphoric  Acid.  Wm.  H.  W.iggaman 
and  <'  H.  Wagner.  (Journ.  Ind.  and  iJng.  Chem..  .May,  I'.iVS; 
2f   pp.) 

'MTT     T''^»T.\PTT — Italian  Ix-ucltlc  T.,avaK  an  a  Source  of  Pf»tash. 

|{  ■■•t.  and  Chem.   Kng.,  Jan.   l.""!.   1918;   61  pp.) 

-TeHt    of    Some    Canadian    .Sandstones    to 

Y),  •.  lltv  siH  PulpHtones.      L.  Heber  <'ole.      (Bull. 

1>  Can    Dcpi.  of  iliii'".   1917:  17  pp.,  lIluH  ) 

PKTBOrKI.M     AMI     NATIK.M,     ti.XH 

•.475 CANADA — fJiii*     and     Oil     Fleldn     of     Wentern     (^inada 

rh'llllpN  ThompHon.      (Knir,  and   Min.  Journ,.  June   15.   1918;    i  p  ) 

94)10 TKMKNTATION    In   Ihi*   IlllnolH  Oil    Field.     M.    L    Nebel. 

fi-i««    and  Min    Journ,  June  16,  1J»IK:  21  pp.  IIIum)   20c 


94S1 — CHEMISTRY  in  the  Petroleum  Industry.  Willard  Gibbs 
Medal  Address.  Wm.  M.  Burton.  (Journ.  Ind.  and  Eng,  Chem., 
June.  1918  ;  3  pp..  illus.) 

9482 — DEVELOPMENT — The  Geologist  and  the  Development  of 
Our  Fields.  M.  Y.  Williams.  (Bull.  Can.  Min.  Inst.,  June,  1918  ; 
9 J   pp..   illus.) 

9483 — DRILLING  for  Oil.  Milton  A.  Allen.  (Bull.  79.  Univ.  of 
Ariz..  Bureau  of  Mines.  1917-18;  8  pp.,  illus.) 

9484 — GEOLOGY — Superficial  Dip  of  Marine  Limestone  Strata. 
A  Factor  in  Petroleum  Geology.  Kirtley  F.  Mather.  (Econ,  Geol., 
May,  1918;  8J  pp.,   illus.)   60c. 

9485 — GREAT  BRITAIN — A  New  British  Oil  Industry.  E.  H. 
Cunningham  Craig,  F.  Molhvo  Perkin,  A.  G.  V.  Berry  and  A,  E. 
Ounstan.      (Iron  and  Coal  Tr.  Rev.,  Mar.  1,  1918;  IJ  pp.)  40c. 

9486 — MEXICO — The  Significance  of  Certain  Mexican  Oil  Field 
Temperatures.  E.  DeC7olyer.  (Econ.  Geol..  June.  1918  ;  27  up.) 
60c. 

9487 — NATURAL  GAS  in  1916.  John  D.  Northrop.  (Mineral 
Resources  of  the  U.  S.,  1916 — Part  II.      May  4,  1918  ;  94  pp.) 

9488 — OIL,  SHALE — Commercial  Aspects  of  the  Shale-Oil  Indus- 
try. J.  H.  G.  Wolf.  (Min.  and  Sci.  Press,  May  4,  1918;  2  pR.) 
20c. 

9489 — OIL  SHALE — Results  of  Dry  Distillation  of  Miscellaneous 
Shale  Samples.  Dean  E.  Winchester.  (Bull.  691-B.  U.  S,  Geol. 
Surv..  Apr.  30,  1918;  5  pp.) 

9490— OIL  SHALES — The  Economic  Position  of  Oil  Shales. 
lOconomic  Distribution.  Methods  of  Production  and  Comparative 
Yields.  Jas.  C.  Morrell  and  Gustav  Egloff.  (Met.  and  Chem.  Eng., 
.Tune  1,  1918  ;  7  pp.) 

9491 — PRODirCTION  of  Petroleum  in  1916.  John  Northrop. 
(Mineral  Resources  of  the  U.  S.,  1916 — Part  II,  Apr.  26,  1918; 
207  pp.,  illus.) 

9492 — STORAGE — Oil-Storage  Tanks  and  Reservoirs  with  a 
Brief  Discussion  of  Losses  of  Oil  in  Storage  and  Methods  of  Pre- 
vention. C.  P.  Bowie,  (Bull.  155,  U.  S.  Bureau  of  Mines,  1918  ; 
76  pp..  illus.) 

ECONOMIC    GEOLOGY — GENER.XI. 

9493 — CALIFORNIA — The  Calico  District,  California.  Leroy  A. 
Palmer.      (Min.  and  Sci.  Press,  June  1.  1918  ;  4  pp.,  illus.)   20c. 

9494 — CALIFC^RNIA — The  Sink  of  the  Amargosa.  Geo.  J. 
Young.      (Eng.  and  Min.  Journ.,  June  1,   1918  ;   2  pp.,   illus.)    20c. 

9495 — CUBA — Geology  of  Cuba.  Partly  revised  by  Pablo  Or- 
tega.     (Cuba  Bureau  of  Mines,  1918  ;  37  pp..  illus.) 

9496 — GREAT  PLAINS — The  Structure  of  Parts  of  the  Central 
Great  Plains.  N.  H.  Darton.  (Bull.  691-A,  U.  S.  Geol,  Surv.,  Apr. 
2,  1918  ;  26  pp.,  illus.) 

9497 — LATERITIC  ORE  DEPOSITS  with  Comments  on  the  Na- 
ture of  Laterites  in  General.  Willet  G.  Miller.  (Vol.  XXVI,  An- 
nual Report  of  the  Ont.  Bureau  of  Mines,   1917  ;   161  PP-,  illus.) 

9498 — MINNESOTA — The  Pegmatites  of  the  Duluth  Gabbro. 
Frank  F.  Grout.      (Econ.  Geol.,  May,  1918  ;  12i  pp.,  illus.) 

9499 — ONTARIO — Longuelac  to  Jellicoe  and  Orient  Bay.  A.  G. 
Burrows.  (Vol.  XXVI,  Annual  Report  of  the  Ont.  Bureau  of 
Mines,  1917  :  21  pp.,  illus.) 

9500 — ORE  DEPOSITS — The  Evolution  of  Ore  Deposits  from 
Igneous  Magmas.  W.  H.  Goodchild.  (Min.  Mag.,  Apr.  and  May, 
1918:   18  pp.)      Continuation  of  article  previously  indexecJ.     60c. 

MINING — GENER.VL 

9501 — ACCIDENTS — Metal  Mine  Accidents  in  the  United  States 
During  the  Year  1916.  Albert  H.  Fay.  (Tech.  Paper  202,  U.  S. 
Bureau  of  Mines,  1918  ;  91  pp.) 

9502 — ACCIDENTS — Mine  Labor  and  Accidents.  Herbert  M. 
Wilson.      (Bull.   134,  A.I.M.E.,   Feb.,   1918;   2J   pp.) 

9503 — AIR  BLASTS  in  the  Kolar  Gold  Field,  India.  E.  S.  Moore. 
(Bull.   135,  A.I.M.E..  Mar.,   1918;   8  pp.) 

9504 — BLASTING— Improved  Method  of  Igniting  Fuse.  E.  M. 
Weston.      (Eng.  and  Min.  Journ.,  June  8,  1918  ;  1  p.,  illus.)      20c. 

9505 — BLASTING — The  Use  of  Powder  in  Opencut  Blasting. 
E.  S.  Jacobson.  (Eng.  and  Min.  Journ.,  June  22,  1918;  li  pp.) 
20c.      Reply  to  S.  R.  Russell. 

9506 — CABLES — The  Care  and  Testing  of  Colliery  Cables. 
A.  F.  W.  Richards.  (Iron  and  Coal  Tr.  Rev.,  Mar.  22,  1918  ;  3 J  pp.. 
illus.)  Read  Mar.  9  before  a  joint  meeting  of  the  Assn.  of  Min. 
Elec.  Engrs.  and  the  Nat.  Assn.  of  Coll.  Mgrs.      40c. 

9507 — DUST — The  Estimation  of  Injurious  Dust  in  Mine  Air  by 
the  Kotze  Konimeter.  John  Innes.  (Journ.  Chem.,  Met.  and  Min. 
Soc.  of  .So.  Afr.,  Mar..  1918;  lOJ  pp.,  illus.)      60c. 

9508 — HOISTING — Factor  of  Safety  of  Wire  Ropes  Used  for 
Winding  in  Mine  Shaft.s.  J.  A.  Vaughan.  (Journ.  So.  Afr.  Inst. 
Engrs..  Apr.,  1918;  8  pp.,  illus.)  Continued  discussion  of  article 
previously  indexed. 

9509 — HOISTING  ROPES — Length  of  Service  and  Care  of 
Hoisting  Ropes.  (Eng.  and  Min.  Journ.,  June  1,  1918  ;  2i  pp.) 
2  0c. 

.1510 — MINE  VALUATION — Formulas  for  Mine-Valuation. 
W.  W,  Whitton.      (Min.  and  Sci.  Press,  May  18.   1918  ;  3J  pp.)      20c. 

9511 — ONTARIO — Minos  of  Ontario.  (Ann.  Report,  Ont.  Bureivu 
of  Mines,   Vol.   XXVI.   1917;   83  pp..   illus.) 

9512 — ORE  HAULAGl': — The  Versatile  Tractor.  H.  A.  Morrison. 
(ICng.  and  Min.  Journ.,  June  1,  1918;   1  ))..  illus.)      20c. 

9513 — PEIU'  in  1916.      (Min.  Journ.,  May  11.  1918;  IJ  pp.)      40c. 

9514 — PHILTI'PINIO  ISL.XNDS — Mineral  Resources  of  the 
riiilippine  Islands  for  the  Y<'ar  1916.  Including  .Statistics  of  Pro- 
duction, A.  J.  Cox,  X'ictoriano  lOlicafio.  \'.  10.  Lediiicky  and  J.  C. 
Will.      (Bureau  of  .Sci,,  Miinila,   P.   1..  1917;  37  i^i)..   illus.) 

9515 — QUIOIONSLAND  Mining  Industry:  Review  of  the  Y^'ar 
1917,      (Queensland  Govt.  Min,  .lourn,,  M;u',  15,  1918;  18  pp,)      60c, 

<i.r,  10— RECOVERING  CAVIOD  STOIMOS  In  Narrow  Veins — I. 
Claude  T.  llic<..  (lOng.  and  Min.  .lourn.,  ,lune  15,  1918;  63  pp  , 
IIIUH.)        20c, 

•1517 — SH.XKT  SINKING — The  Cementation  Process  of  Shalt 
Sinking  10,  II,  Uobertson,  (Trans.  Min.  and  Geol.  Inst,  of  Indiis. 
Nov..    1917  ;    17    p|.  ) 
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!>518— SHAFTS  AND   TUNNKLS.      Geo.   U.    Fansett.      (Bull.    82, 
Univ.  of  Ariz.  Bureau  of  Mines,   li»17-18;   15  pp..  illu.s.) 

!»519— SOUTH  AFRICA — Mineral  Production  of  South  Africa  In 
1917.  A.  Cooper  Key.  (Eng-.  and  Min.  Jourri..  June  8,  1918; 
li   pp.)      20c. 

9520— SOUTHERN  STATES— Mineral  Resources  of  the  Appa- 
lachian South;  A  Symposium  by  Southern  State  fJeolopists  on  the 
Raw  Materials  Suitable  for  Chemical,  Electrochemical  or  Metallur- 
gical Development.  (Met.  and  Chem.  Eng.,  May  1,  1918;  11  ])p., 
illus.) 

9521 — SUPPORTS — Use  of  Concrete  for  Mine  Supports.  Ceo. 
Knox.      (Iron  and  Coal  Tr.  Rev.,  Mar.  8,  1918;   IJ  pp.,  illus.)      40c. 

9522 — TAXATION — The  Incidence  of  Taxation  upon  Metallifer- 
ous Mining  in  the  British  Isles.  Henry  Louis.  (Hull.  162,  I.  M.  M., 
Mar.  28,  1918;  3  pp.)      Author's  reply  to  discussion. 

FLOTATION 

9523— BITTTE  AND  SUPERIOR— Minerals  Separation  Decision 
by  the  U.  S.  Court  of  Appeals.  (Eng.  and  Min.  Journ.,  May  25. 
1918  ;  34  pp.)      20c. 

9524 — MOLECULAR  FORCES  and  Flotation.  Will  H.  Coghlll. 
(Min.  and  Sci.  Press,  June  1,  1918;  6A  pp.,  illus.)      20c. 

9525 — PHYSICS — On  the  Molecular  Physics  of  Ore  Flotation. 
Will  H.  Coghill  and  C.  O.  Anderson.  (Met.  and  Chem.  Eng.,  June 
1,   1918  ;  5*  pp.,  illus.) 

MKTAI.LUR<JY — CJKNKKAI. 

9526 — ALLOYS — Thermo- Electromotive  Force  of  Some  Alloys. 
M.  A.  Hunter  and  J.  W.  Bacon.  (Advance  copy,  Am.  Electrochem. 
Soc,  May,  1918;   14  pp.,  illus.) 

9527 — BRASS — The  Prevention  of  Season  and  Corrosion  Crack- 
ing of  Brass  Artillery  Cases  by  Special  Heat  Treatment.  W.  B. 
Price.  (Advance  copy.  Am.  Soc.  for  Testing  Materials,  June,  1918  ; 
9.i  pp.,  illus.) 

9528 — BRASS — A  Rocking  Electric  Brass  Furnace.  H.  W.  Gil- 
lett  and  A.  E.  Rhoads.  (Journ.  Ind.  and  Eng.  Chem.,  June,  1918  ; 
81  pp.,  illus.) 

9529 — BRASS — Season  Cracking.  W.  Reuben  Webster.  (Ad- 
vance copy.  Am.  Soc.  for  Testing  Materials,  June.  1918  ;  li  pp.) 

9530 — BRASS — The  Volatility  of  the  Constituents  of  Brass. 
John  Johnston.      (Journ.  Am.  Inst,  of  Metals,  Mar.,  1918  ;  11  pp.) 

9531 — BRONZE  AND  BRASS — Notes  on  Non-Metallic  Inclusions 
in  Bronze  and  Brass.  G.  F.  Comstock.  (Journ.  Am.  Inst,  of 
Metals,  Mar.,   1918  ;   17  pp.,  illus.) 

9532 — GASES  IN  METALS — A  Precision  Method  for  the  Deter- 
mination of  Gases  in  Metals.  H.  M.  Ryder.  (Advance  copy.  Am. 
Electrochem.   Soc,  May,   1918  ;   6  pp.,  iilus.) 

9533 — PYROMETRY — Production  of  High  Teinperature  and  Its 
Measurement.  E.  F.  Northrup.  (Journ.  Soo.  Chem.  Ind.,  Nov.  30, 
1917;  li  pp.)      Abstract  of  paper  read  before  the  Faraday  Soc. 

9534 — PYROMETER  EQUIPMENT — Standardization  of  Base- 
Metal  Thermo-couples.  P.  D.  Foote,  T.  R.  Harrison  and  C.  O. 
Fairchild.      (Met.  and  Chem.   Eng..  Apr.   15,   1918  ;   fi?,  pp.) 

9535 — REFRACTORIES — La  Fabrication  des  Briques  de  Silice. 
H.    Le   Chatelier   and    B.    Bogitch.      (Bull.    Soc.    de   I'lnd.    Minerale. 

1917  ;   47i  pp.,  illus.) 

9536 — REFRACTORY  BRICK — Composition  of  Refractory  Silica 
Brick.  J.  S.  McDowell.  (Eng.  and  Min.  Journ.,  May  25,  1918  ; 
21  pp.,  illus.)      20c. 

9537— REFRACTORY  MATERIALS — Some  Physical  Properties 
of  Acid  Refractory  Materials  and  Methods  for  Estimating  Them. 
G.  E.  Foxwell.  (Iron  and  Coal  Tr.  Rev.,  Apr.  12.  1918;  Ig  pp., 
illus.)      40c. 

9538 — SAFETY — Glasses  for  Prot'"Cting  the  Eyes  from  Injurious 
Radiations.  'W.  W.  Coblentz  and  W.  B.  Emerson.  (U.  S.  Bureau 
of  Standards,  No.  93,  Apr.  4,  1918  ;  25  pp.,  illus.) 

9539 — SILICA  CEMENT.  Robert  J.  Mo-itgomery.  (Advance 
copy,  Am.  Soc.  for  Testing  Materials,  June.  1918  ;  13  pp.,  illus.) 

9540 — SMELTER  SMOKE — A  Simple  Automatic  Wind-Direction 
Recorder.     James    Robertson.      (Eng.    and    Min.    Journ.,    June    1. 

1918  ;  13  pp.,  illus.)      20c. 

9541 — SPECIFIC  HEAT.  John  Rogej.  (Min.  and  Sci.  Press, 
Mar.  9,  1918  ;  1  p.)      20c. 

9542— WELDING — Some  Structures  in  Steel  Fusion  Welds. 
S.  W.   Miller.      (Bull.   134,   A.I.M.E.,  Feb.,   1918;   171   pp.,   illus.) 

SAIMPLIXG      AND      AS.S.\YIN<; 

9543 — GAS  ANALYSIS — Use  of  the  Int -rferometer  in  Gas  An- 
alysis. Frank  M.  .Seibert  and  Walter  C.  Harpster.  (U.  S.  Bureau 
of  Mines,  1918  ;  18  pp.,  illu.s.) 

9544 — MINE  SAMPLING  and  the  Commercial  Value  of  Ores. 
Robert  S.  Lewis.  (Bull.  10,  Univ.  of  Utah.  Mar.,  1918;  32  pp., 
illus.) 

9545 — MINE  WATERS,  ETC. — Acid'ty  Determination  in  Water. 
Leach  Liquors,  Mine  Waters,  Etc.  J.  J.  Rankin.  (Met.  and  Chem. 
Eng.,  Jan.  15,  1918  ;  1  p.) 

9546 — ZINC  DUST — The  Evaluation  of  Zinc  Dust:  a  Proposed 
Method  of  Analysis.  L.  A.  Wilson.  (Advance  copy.  Am.  Soc.  for 
Testing  Materials,  June,  1918;   15  pp.,  illus.) 

FIKKS 

(See    also    "Petroleum    and    Natural    Gas") 
9547 — BRIQUETTING — Fuel  Briquetting  in  1917.      C.  E.  Lesher. 

(Mineral  Resources  of  the  U.  S.,  1917 — Part  II,  May  6,  1918  ;  3  pp., 

illus.) 

9548 — BYPRODUCT     GOKE     OVEX     and 


Hutton   Blauvelt 
illus.) 


(Bull.    135.    A.    1.    M.    E. 


Its    Products        Wm. 
Mar..    1918  ;    18    pp.. 


9549 — CONSERVATION^ — Methods  for  More  Efficiently  Utilizing 
Our  Fuel  Resources.  Part  XVIII,  The  Central  Station,  Isolated 
Plant,  and  Fuel  Conservation.  G.  F.  Brown.  (Gen.  Elec.  Rev., 
June,   1918;   21  pp.,   illus.)      40c. 

9550 — GASOLINE — Determination  of  Insaturated  Hydrocarbon 
in  Gasoline.  E.  W.  Dean  and  H.  H  Hill.  (U..  S.  Bureau  of 
Mines,   1917  ;   25  pp.) 

9551 — GASOLINE — The  Manufacture  of  Gasoline  from  N.Ttural 
Gas.     J.  C.  McDowell.      (Gen.   Elec.  Rev.,  Apr.,   1918;  3  pp.) 


9552 — PEAT — La  CJazeiflcation  de  la  Tourbe.      (Revue  d.   Chim. 
Ind.,  Mar.,   1918;  53  pp.,  illus.) 

9553— PULVFORIZKD  COAL— The  Use  of  Coal  in  Pulverized 
F'orm.      H.    R.    Collins.       (Bull.    136,    A.I.M.E.,    Apr..    1918;    6    pp.) 

9554— PfLVIOIUZIOD  FUEL— Methods  for  More  Efllcientiv 
Utilizing  Our  Fuel  Re.sources:  Part  XVII — The  Extent  of  the  I'se 
of  Pulverized  Fuel  in  the  Industries  and  Its  Possibilities  in  the 
War.  F.  P.  Coffin.  (Gen.  Flee.  Rev..  May,  1918;  8  pp.,  illus.) 
Also  gives  a  list  of  the  American  users  of  jjulverized  fuel.      40c. 

9555 — PHILIPPINE  ISLANDS- Coal  Mining  Po.ssibilities  in  the 
Philippine  Islands.  V.  E.  Lednicky.  (Bureau  of  Sci.,  Manila, 
P.   I.,    1917  ;    11   pp.) 

9556 — STORIXG  COAI. — P^ffects  of  Moisture  on  the  Spontaneous 
Heating  of  Stored  Coal.  S.  H.  Katz  and  II.  C.  Porter.  (U.  S. 
Bureau  of  Mines    1917  ;   25  pj).,   illus.) 

MINING     AM)     MKT.\I.MK<;iC.\I.     :\IA(IIIM:KY 

9557— BLAST-FURXACF:  HOI.ST  INSTALLATIOX.S.  David 
L.   Lindquist.      (Iron  Tr.   Rev.,  June   20,   1918;   6.^  pp.,    illu.s.)      20c. 

9558 — ELECTRIC  FURXACF— High-Temperature  Resistance 
Furnaces  with  Ductile  Molybdenutn  or  Tungsten  Resistors.  W.  K. 
Ruder.      (Bull.    134.  A.I.M.E..   Feb.,    1918;   7   pp.,    Illus.) 

9560 — ELECTRIC  POWER— The  Development  of  an  Efficient 
Earthing  System.  J.  P.  Forster.  (Iron  and  Coal  Tr.  Rev.,  Mar. 
29.   1918  ;   2n  PP.,   illus.)      40c. 

9561 — LLTBRICATION — Internal-Combustion  Engine:  Lubrica- 
tion and  Lubricants.  P.  H.  Conradson.  (Advance  copy.  Am.  Soc. 
for  Testing  Materials,  June,   1918  ;  6  pi).) 

9562 — MINE-TRACK  WORK.  Mechanical  Tampers  in.  H.  L. 
Hicks.      (Eng.   and   Min.  Journ.    June  8.   1918  ;    1   p.,   illus.)      20c. 

9563— POWER  PLANTS— Fuel  Economy  in  the  Operation  of 
Hand-Fired  Power  Plants.  (Circular  No.  7,  Bull.  31,  Univ.  of  111.. 
Apr.   1.   1918  ;   94   pp..   illus.) 

9564 — SAFETY — Mine  Safety  Devices  Developed  by  the  United 
States  Bureau  of  Mines.  Van  H.  Manning.  (Report  Smithsonian 
Inst.,   1916.   1917;    12  pp..   illus.) 

9565— TESTING  MAr-HIXE- A  Simple  Type  of  Brinell  Testing 
Machine  for  500-kg.  I^oad.  A.  V.  de  Forest.  (Advance  copy.  Am. 
Soc.  for  Testing  Materials,  June,   1918;   11  pp.,  illus.) 

9566 — TE.STING  MACHIXES— Some  Continental  Testing  Ma- 
chines. H.  S.  Primrose  and  J.  S.  Glen  Primrose.  (Iron  and  Coal 
Tr.  Rev.,  Apr.  19,  1918  ;  3  pp.,  illus.) 

INOr.STRIAIv      CHEMISTRY 

9567 — AMMONIA  Program  for  1918,  The.  Chas.  W.  Merrill. 
(Journ.   Ind.  and  Eng.  Chem.,  June,  1918;  2  pp.)      60c. 

9568 — KELP — The  California  Kelp  Operations  of  the  Hercules 
Power  Co.  An  American  Industry  Developed  as  a  Result  of  a 
Demand  for  Acetone  for  Use  in  Munitions.  (Met.  and  Chem. 
Eng.,  June  1,  1918;   5  pp.,  illus.) 

9569 — NITER  CAKE — A  Summary  of  the  Proposals  for  the 
LTtilization  of  Niter  Cake.  John  Johnston.  (Journ.  Ind.  and  Eng. 
Chem..   June.    1918  ;   3i   pp.) 

9570 — POTASH  from  Wood  Ashes  :  Production  In  Michigan  and 
Wisconsin.  C.  T.  Edgar.  (Met.  and  Chem.  Eng..  May  15,  1918; 
2   pp..   illus.) 

9571 — SULPHURIC-ACID  INDUSTRY.  The.  C.  J.  Goodwin. 
(Chem.  Tr.  Journ..  Apr.  20.  1918  ;   3  P) 

9572 — SULPHURIC  ACID — L'Appareil  Gaillard,  Pour  la  Con- 
centration de  I'Acid  Sulfurique.  A.  Hutin.  (Revue  d.  Chim.  Ind.. 
Mar..   1918;   2i  pp..  illus.) 

MATERIALS      OF      CONSTRrCTION 

9573 — CEMENT — Description  of  t'l.-  Works  of  White's  South 
African  Cement  Co.,  Ltd.  II.  Campbell.  (Journ.  So.  Afr.  Inst, 
of  Engrs..   Jan.,   1918;    7   pp.) 

9574 — CEMENT — The  Rizal  Cement  Plant,  Philippine  Islands. 
J.  C.  Witt.      (Bureau  of  Sci.,   Manila,  P.   I..   1917;   11  pp..   illus.) 

9575 — CONCRETE — Effects  of  Grading  of  Sands  and  Consis- 
tency of  Mix  Upon  the  Strength  of  Plain  and  Reinforced  Con- 
crete. L.  X'^.  Edwards.  (Advance  copy.  Am.  Soc.  for  Testing  Ma- 
terials, June,   1918;   14  pp.,   illus.) 

9576 — LIME — The  Valuation  of  Lime  for  Various  Purposes. 
Richard  K.  Meade.  (Journ.  Ind.  and  Eng.  Chem.,  Mar..  1918; 
4i  pp..  illus.) 

MISCELL.VNEOrS 

9577 — CLAY-WORKING  INDUSTRIES  and  Building  Operations 
in  the  Larger  Cities  in  1916.  Jefferson  Middleton.  (Mineral  Re- 
sources of  the  U.  S.,  1916— Part  II.  Apr.   13.  1918;  73  pp..  illus.) 

9578 — FDl^CATION — Report  on  Mining  Education  in  England 
with  Special  Reference  to  India.  G.  F.  Adams,  E.  H.  Robertson 
and   Glen    George.      (Trans.    Min.    and   Geol.    Inst,    of    India.    Nov., 

1917  ;  108  pp.) 

9579 — EDUCATION' — Texas  State  School  of  Mines.  Wm.  D. 
Hornaday.  (Eng.  and  Min.  Journ.,  June  1,  1918  ;  if  p..  illus.) 
20c. 

9580 HEALTH — Silicosis    in    Rats    in    a    Witwatersrand    Mi.ie. 

J  Pratt  Johnson.  (Journ.  Chem..  Met.  and  Min.  Soc.  of  So.  Afr.. 
Mar..  1918;  2  pp.)      Reply  to  Discussion. 

9581 — LABOR — How  Erie  is  Solving  the  Housing  Problem. 
(Iron  Age,  May  30,  1918;  4i  pp..  illus.) 

958'> LABOR — The   Cafeteria   at    the   Kerr   Lake   Mine.      H.    A. 

Kee.      (Eng.  and  Min.  Journ.,  ISIay  25.   1918;   2  pp..  illus.)      20c. 

9583 I.,ABOR — The   Crippled    Soldier    in    Industry.       Frank   Gil- 

breth.      (Bull.   136.  A.I.M.E..  Apr.,   1918;   10  pp.) 

9584 LABOR — A   Dietarv  for  Miners.      J.   B.  Hastings.      (Eng. 

and  Min.  .lourn..  June  15.  1918;  1  .■.  pp.)      20c. 

9585 L.ABOR — Getting     the     Foreign     Workman's     Viewpoint. 

Prince    Lazarovich-Hrebelianovich.       (Bull.     136.    A.I.M.E..     Aug.. 

1918  ;    71    pp.) 

9586 L\BOR — Illness    in    Industry,    Its    Cost    and    Prevention. 

Thos.   Darlington.     (Bull.   134,  A.I.M.E..  Feb..   1918;  15i  pp.) 

0587 TjABOR — Social    and   Religious   Organizations   as   Factors 

in  the  Labor  Problem.  E.  E.  Bach.  (Bull.  A.I.M.E.,  Feb,.  1918; 
10  pp.) 
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Have  You  Contributed  to  th^  Asso<?iation 
ot    the    27tli    Kniflneersf 

P.  C.  Schraps.  metallurgist  for  the  SouUi 
American  De\  elopirtent  Co..  has  arrived  in 
San  Francisco. 

C.  W.  Walters,  formerly  with  Guggen- 
heim Bros.,  has  resigned  ^  enlist  in  the 
United  States  Navy. 

Amor  FVederick  Kuehn.  of  120  Broad- 
way. New  York,  has  had  his  name  legally 
changed   to  Amor   Frederick  Keene. 

Hennen  JenninirK  received  the  honorary 
degree  of  Master  of  Arts  from  Harvard 
University    at    the    last    commencement. 

K.  H.  Clark,  of  New  York,  i>resident  of 
the  Homestake  Mining  Co..  of  Lead, 
S.  D.,  spent  several  days  in  Lead,  on  his 
way   to   California. 

Dr.  Louis  D.  Ricketts  was  elected  an  ad- 
ditional vice  president  of  the  Greene  Can- 
anea  Copper  Co.  at  the  organization  meet- 
ing of  the  directors  held  on  June   27. 

Knox  Tavlor,  president  of  the  Taylor- 
Wharton  Iron  and  Steel  Co..  Easton,  Penn.. 
has  been  elected  chairman  of  the  Man- 
ganese Track  Society,  succeeding  A.  H. 
Mul  liken. 

Dyke  V.  Keedy,  mining  and  metallurgical 
engrineer.  of  Boston,  has  been  engaged  by 
the  Norton  Co..  of  Worcester.  Mass..  and 
Niagara  Falls,  to  conduct  exploration  and 
milling  work    for   it. 

Capt.  Chauncey  L.  Berrien,  until  recently 
assistant  superintendent  of  the  mining  de- 
partment of  the  Anaconda  Copper  Mining 
Co..  has  been  promoted  to  be  a  major  in 
the    aviation    service. 

Major  Seeley  W.  Mudd  has  been  promoted 
to  a  colonelcy.  Colonel  Mudd  has  recently 
suffered  from  a  severe  illness,  but  is  now 
well  on  the  road  to  recovery  and  is  con- 
valescing   on    the    New    Hampshire    coast. 

Carl  O.  Lindberr,  of  Los  Angeles,  has 
spent  the  last  month  in  Washingrton  and 
New  York.  Mr.  Lindberg  is  taking  part  in 
the  war  minerals  investigation  now  going 
on  under  the  direction  of  the  U.  S.  Bureau 
of  Mines,  having  been  appointed  mining 
engineer  in  charge  of  sulphur  investigation 
with  headquarters  at  Los  Angeles.  Mr. 
Lindberg  will  maintain  his  practice  as  con- 
sulting enginet-r  as  in  the  past. 

Onilliam  H.  Clamer,  first  vice  president 
and  secretarv  of  the  Ajax  Metal  Co.,  of 
Philadelphia,  was  elected  president  of  the 
American  Society  for  Testing  Materials  at 
its  21st  annual  meeting  Just  held  at  At- 
lantic Citv.  Mr.  Clamer.  who  is  43  years 
old.  is  prominent  as  a  metallurgist  in  the 
nonferrous  casting  industry.  He  became 
identified  with  the  Ajax  company  immedi- 
ately upon  his  graduation  from  the  Uni- 
versitv  of  Pennsylvania  as  a  special  student 
in  chemistry.  In  1898  he  took  up  the  study 
of  metallography,  as  a  result  of  which 
was  developed  Ajax  plastic  bronze,  an  alloy 
used  extensively  for  railroad  bearings.  Mr. 
Clamer  was  awarded  the  Kliott-Cresson 
gold  medal  by  the  Franklin  Institute  for 
developing  a  process  of  eliminating  zinc, 
aluminum  and  iron  and  other  metals  elec- 
tropositive to  copper,  tin  and  lead  from  al- 
loys containing  all  of  these  metals.  He 
was  also  as.«ociated  with  Dr.  Carl  Hering 
and  others  in  developing  several  types  of 
electric  furnaces  that  have  been  success- 
fully used  in  brass  melting.  Mr.  Clamer  is 
a  past  president  of  the  American  Institute 
of  M*-tal8.  as  well  as  chairman  of  the  In- 
Htltute's  committee  that  is  cooperating  with 
the  (r.  S.  BuT'-au  of  Standards  He  is  also 
a  member  of  the  board  of  the  Franklin 
InBtltute  and  of  lt.«  committee  on  science 
and  arte 
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Obituary 


John  W.  Bell,  superintendent  of  mines 
for  the  Gulf  States  Steel  f^o..  died  at  Bir- 
mingham,  Ala  .  on  June   20.  aged   .OO  yiars. 

B.  B.  Carr.ahan,  vice  president  of  the 
American  liolling  Mill  f:o..  .MIddletown,  Ohio, 
accldently  mHoI  and  killed  himself  on  June 
23  at  hlH  home.  Me  wan  well  known  au  a 
metallurgiHt. 

Hmrry  K.  Myem,  mining  engineer,  for- 
merly fonnultlng  engineer  with  the  I).  J. 
Kennedy  '"o..  and  latterly  In  a  similar  I)ohI- 
tUtn  with  the  Klliannlrig  Iron  and  Ste<  1 
(•„  k'lii  .  i.tiiriK.  I'enn  .  <lled  recently  In 
','f, V  ■•■.    i'erm.,    wher«r    he    was   oper- 

atl'  ttannlng    Iron    and    .Steel    Co.'h 

Cov. :.'jc.    mine       He    w.ih    ;i    graduate 

ot  l>elttK)i  i;nlvernlty. 


A«isooiHtion  of  Iron  and  Steel  Electrical 
Engineers  will  hold  its  twelfth  annual  con- 
vention in  the  Southern  Hotel,  Baltimore, 
Sept.   9  to  14  next. 

Revelstoke  International  Mining  Conven- 
tion will  be  held  at  Kevelstoke,  B.  C.  July 
8  to  10.  Among  speakers  expected  arc 
William  Sloan,  Minister  of  Mines ;  John 
Hart,  Minister  of  Finance,  and  J.  H.  Kig, 
Minister  of  Public  Works. 

British  Engineering  Sinndards  .Associa- 
tion was  registered  in  Great  Britain  on 
Mav  23  with  an  unlimited  number  of  mem- 
bers, to  take  over  the  work  carried  on 
since  1901  bv  the  Kiigineering  Standards 
Committee  and  to  prove  and  mark  certain 
engineering   materials. 

War  Committee,  Technical  Societies  of 
Chicago  was  organized  on  June  4,  1918,  as 
the  outcome  of  a  movement  started  by  the 
military  committee  of  the  Western  Society 
of  Engineers.  The  purpo.se  is  to  coordinate 
the  activities  of  the  societies  in  the  most 
effectual  manner  to  help  win  the  war.  The 
following  member  societies  are  cooperating 
on  the  new  committee:  Western  Society  of 
Engineers ;  Structural  Engineers'  Associa- 
tion of  Illinois  ;  Society  of  Industrial  Engi- 
neers ;  Illinois  Society  of  Engineers ;  Illinois 
Society  of  Architects ;  American  Railway 
Engineering  As.sociation ;  Swedish  Engi- 
neers' Society  of  Chicago  ;  Illinois  chapter, 
American  Institute  of  Architects ;  Chicago 
section.  American  Society  of  Mechanical 
Engineers :  Chicago  section,  American  In- 
stitute of  Electrical  Engineers  ;  Chicago  sec- 
tion. American  Chemical  Society;  Chicago 
section,  American  Institute  of  Mining  Engi- 
neers;  Mid-West  section.  Society  of  Auto- 
motive Engineers ;  Illinois  Association  of 
American  Society  of  Civil  Engineers ;  Chi- 
cago section,  American  Society  of  Heating 
and  Ventilating  Engineers  ;  Chicago  section, 
American  Society  of  Refrigerating  Engi- 
neers ;  Chicago  section.  Steel  Treating  Re- 
search .Society ;  Chicago  section,  Illumin.it- 
ing  Engineering  Society ;  Chicago  chapter, 
American  Association  of  Engineers.  Officers 
of  the  War  Committee  have  been  elected  as 
follows :  Chairman.  F.  K.  Copeland ;  vice 
chairman,  W.  L.  Abbott ;  secretary,  Edgar 
S.  Nethercut ;  and  treasurer,  William  A. 
Fox.  The  executive  committee  consists  of 
F.  K.  Copeland.  W.  L.  Abbott,  William 
Hoskins,  C.  A.  Keller,  Charles  E.  Lord,  C. 
F.  Loweth,  Isham  Randolph  and  Richard 
E.  Schmidt.  The  address  of  the  secretary 
of  the  War  Committee  is  1735  Monadnock 
Block,   Chicago. 


Industrial  News  | 
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Edison  Storage  Battery  Co.  has  estab- 
lished a  new  sales  office  in  Kansas  City, 
Mo.,  appointing  Benjamin  F.  Eyer  as  resi- 
dent manager. 

William  l>.  Gordon,  for  the  last  seven 
years  manager  of  the  Mine  and  Smelter 
Supply  Co.  at  El  Paso,  has  been  elected 
president  of  Camphius,  Rives  &  Gordon, 
Inc.,  and  has  opened  American  headquar- 
ters for  the  company  at  81  New  St.,  New 
York. 

Foote  Mineral  Co.,  Inc.,  107  North  19th 
St.,  Philadelphia,  in  anticipation  of  the  con- 
servation of  labor  facing  the  publishing 
trade,  announces  that  its  pubfication  "Foote 
Notes"  will  be  published  every  other  month, 
until  the  Allies  are  victorious,  instead  of 
monthly  as  hitherto.  Subscribers  will  re- 
ceive their  full  number  of  copies,  but  over 
a  longer  period. 

C.  II.  vom  Banr  has  been  elected  vice 
president  of  the  T.  W.  Price  Engineering 
Co..  Woolworth  Bldg.,  New  York,  and  114 
East  Jackson  Boulevard,  Chicago.  This 
company  has  designed  and  installed  electric 
steel  furnaces  for  the  Ludlum  Steel  Co., 
Watervliet.  N.  Y.  ;  Ha;nniond  Steel  Co., 
Syracuse.  N.  Y.  ;  '"entury  Steel  Co.,  Pough- 
keepsle,  N.  Y.  ;  Ulster  Iron  Works,  Dover, 
N.  J.  ;  Hubbard  Steel  Foundary  Co.,  East 
Chicago,  Ind..  and  others.  Mr.  Price  was 
formerly  vice  president  and  general  man- 
ager of  the  Ludlum  lOlectric  Furnace  (Cor- 
poration. 
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Trade  Catalogs 
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Meyer  liry  Ore  Concentriit^tr.  National 
Milling  and  Uellnlng  Co  .  Cinton,  Ohio.  Pp. 
14  ;    4i  X  71    In       Illustrated. 

Minlnir  and  IniluHlriiil  CarH.  Lake  Shoro 
Engine  Workp,  Marquette,  Mich.  Bulletin 
No.   17.     Pp.  43;  C  X  91  In.     Illustrated. 


Marey  Mill.  Mine  and  Smelter  Supply 
Co.,  Denver,  Colo.    Catalog  No.  42.    Pp.   38  ; 

62  X  10  in.     Illustrated.    A  complete  descrip- 
tion of  the  Marcy  mill. 

RollH  for  Every  Purpose.  Rodney  Hunt 
Machine   Co.,    Orange,   Mass.      Card;    lOi  x 

63  in.     Guaranteed   wooden   rolls   of    yard- 
seasoned  or  air-seasoned  stock. 

I^ower  Pumping  Costs  with  E.  M.  Sj^n- 
chronous  Motors.  Electric  Machinery  Co.. 
Minneapolis,  Minn.  Bulletin  183.  Pp.  23. 
8i  X  11  in.  Illustrated  data  on  electric 
drives  for  large  pumps. 

"John  F.  Godfrey  Junior"  Conveyor.  John 
F.  Godfrey,  Elkhart,  Ind.  Card;  8J  x  lOJ 
in.  Illustrated.  Description  of  a  mechan- 
ical conveyor  (wire  rope)  for  stocking  coal ; 
can  be  operated  by  one  man  and  handles 
all  sizes  of  coal  up  to  50  tons  per  hour. 

Industrial  Storage  Battery  Locomotlvett. 
Jeffrey  Manufacturing  Co.,  974  North  4th 
St.,  Columbus,  Ohio.  Catalog  No.  231,  Pp. 
24  ;  6  X  9  in.  Illustrated.  A  description  of 
the  various  types  of  storage-battery  loco- 
motives for  industrial  plants,  lumber  yards 
and  contractors. 

Centrifugal  Pumps.  Wheeler  Condenser 
and  Engineering  Co.,  Carteret,  N.  J.  Bulle- 
tin 108-B.  Pp.  28;  8  X  lOi  in.  Illustrated. 
Shows  the  latest  Wheeler  turbine-driven 
geared  centrifugal  pumps ;  bi-rotor ;  tri- 
rotor ;  electric  driven  ;  small  belt-driven  ; 
small  high  speed  ;  side,  end  and  bottom  suc- 
tion, etc.  Characteristic  test  curves  are 
given. 

Electrical  Welding  Manual.  Wilson 
Welder  and  Metals  Co.,  Inc.,  New  York. 
Manual  No.  1.  Pp.  46;  5ix8i  in.  Illus- 
trated. A  book  of  Instructions  for  installa- 
tion and  operation  of  equipment  for  electric 
welding  by  the  Wilson  system.  Cast  steel. 
cast  iron,  wrought  iron,  brass,  copper,  and 
in  fact  any  weldable  metal  can  be  welded 
with  this  system. 
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New  Patents 


United  States  patent  specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  each. 
British  patents  are  supplied  at  40c.  each. 

Blast-Furnace  Operation — Edwin  E.  Slick, 
Westmont  Borough,  Penn.  (U.  S.  No.  1,267,- 
004  and  1,267,005  ;  May  21,  1918) 

Electrode — Ferdinand  A.  Rudolf,  New 
York,  N.  Y.,  assignor  to  Nichols  Copper  Co.. 
New  York,  N.  Y.  (U.  S.  No.  1,267,120; 
May   21,    1918) 

Electrode  Totally  Submerged — Harry  H. 
Stout,  New  York,  N.  Y.,  assignor  to 
Nichols  Copper  Co.,  New  York,  N.  Y.  (U.  S. 
1,267,141  ;  May  21,  1918) 

Hoist,  Traveling — Howard  V.  Snively. 
Kansas  City,  Mo.  (U.  S.  No.  1,266,636  ;  May 
21,  1918) 

Nickel — Method  of  Separating  Nickel 
from        Nickel-Copper        Alloys.  Joseph 

Dhavernas,  New  Brunswick,  N.  J.,  assignoi- 
to  United  States  Nickel  Co.,  New  Brun.s- 
wick,  N.  J.  (U.  S.  No.  1,266,775;  May  21, 
1918) 

Phosphate — Process  of  Concentrating 
Phosphatic  Material.  Hyleman  .\lison 
Webster,  Columbia,  Tenn.  (U.  S.  No.  1,- 
266,730;   May   21,    1918) 

Smelting — Dust-Collector.  Utley  Wedge, 
Ardmore,  Penn.,  assignor  to  the  Process 
Engineering  Co.,  Philadelphia,  Penn.  (U. 
S.   No.   1,267,023;   May   21,    1918) 

Smelting — Process  and  Apparatus  for 
Utilizing  Sulphurous  Gases  with  Treatment 
of  Metalliferous  Materials.  George  C. 
Westby,  Ludwig,  Nev.,  assignor  to  Western 
Process  Co.  (U.  S.  No.  1,266,731;  May  21, 
1918) 

Smelting — I'rocess  and  Apparatus  for  Sul- 
phatizing  Metalliferous  Ores.  George  C. 
Westbv,  Ludwig.  Nev.,  assignor  to  Western 
Process  Co.  (U.  S.  No.  1,266,732  ;  May 
21,   1918) 

Smelting — Process  of  Electrical  Reduc- 
tion. Charles  H.  Fulton,  St.  Louis,  Mo., 
assignor  to  Metallurgical  I>aboratories.  Inc., 
Chicago,  111.  (U.  S.  No.  1,267,347;  May 
21,   1918) 

Smelting — Slag-Heated  Steam  Generator. 
Utley  Wedge,  .Vrdmore,  I'enn.,  assignor,  by 
mesne  assignments,  to  BXirnace  Patent  C^o.. 
Philadelphia,  Penn.  (U.  S.  No.  1,267,022; 
May  21,    1918) 

.Steel — Oiien-Hoarth  Process.  Charles  H. 
Elliott  and  Elmer  T.  McCleary,  Youngs- 
town,  Ohio,  assignors  to  the  Youngstown 
Sheet  and  Tube  Co.,  Youngstown,  Ohio. 
(IT.   S   No.    1.200,928;   May   21,   1918) 

Zinc- — Method  of  (";onverting  Zinc  I'owdor 
into  Luiuid  Zinc.  Sven  Iliildt,  Stockholm. 
Sweden,  assignor  to  Norsk  lOlektrisk  Metal- 
industri  Aklieselskap,  Sarpsborg,  Norway. 
(IT.   .S.    No.    1.266,808;   May   21;    1918) 
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SAr,T  LAKE  CITY — June  27 
Demands  for  Increases  in  Wases  occa- 
sionally arise,  although  Utah  mine  and 
smeltery  employees  have  been  in  receipt  of 
frequent  increases  during  recent  years.  At 
a  meeting  numbering  about  500  and  repre- 
senting about  a  third  of  the  working  force, 
employees  of  the  Garfield  plant  of  the  A.  S. 
&  K.  Co.,  voted  to  demand  a  flat  increase 
of  $1  a  day  for  all  classes  of  labor.  The 
demand  comes  at  a  particularly  unfortunate 
time,  and  would  if  granted  make  itself 
heavily  felt.  The  wage  scale  at  i)resent 
ranges  from  $3.15  per  day  of  eight  hours 
for  day  labor  to  $6.65  for  foremen.  At 
the  Cardiff  mine,  in  Big  Cottonwood,  which 
is  just  beginning  its  shipping  season  after 
the  comparative  inactivity  of  the  winter, 
the  men  are  asking  an  increase  of  50c.  a 
day,  instead  of  the  25c.  a  day  granted  by  the 
company.  Board  and  lodging  can  be  had 
at  this  mine  for  $1  a  day,  and  the  men's 
quarters  are  new  and  equipped  with  elec- 
tric lights  and  baths.  The  company,  which 
now  pays  $4.75  to  $5  a  day  to  underground 
hoistmen  and  from  $3.50  to  $4.25  to  labor- 
ers, contends  that  the  low  charge  for  board 
and  lodging  and  the  comfortable  living 
conditions  make  its  present  wage  scale  un- 
usually good. 

Increases  in  SineltinBr  Charges,  an- 
nounced by  the  Salt  Lake  Valley  smelteries, 
are  to  be  made  as  the  result  of  the  advance 
in  freight  rates  announced  by  the  Govern- 
ment, to  be  made  effective  June  25.  The 
increases  are  not  definitely  specified  and 
are  to  be  fixed  later  upon  receipt  of  infor- 
mation as  to  the  exact  amount  of  the  ad- 
vance in  rates  on  each  class  of  material. 
In  a  circular  letter  to  operators,  announce- 
ment is  made  by  the  smelting  companies 
that  the  freight  advance  is  particularly 
drastic  as  applied  to  coal,  coke,  limestone, 
and  smeltery  products.  It  is  explained  by 
Mr.  McAdoo  as  being  made  necessary  by 
existing  war  conditions.  Operations  are 
now  being  carried  on  under  great  difficul- 
ties, owing  to  the  increased  cost  of  all  ma- 
terials and  the  shortage  of  labor,  and 
smelters  are  unable  to  bear  the  additional 
burden  of  the  proposed  advance  in  freight 
charges.  It  will  be  necessary,  therefore, 
for  them  to  make  the  Increased  costs  a 
charge  against  the  shipper  and  to  remodel 
their  contract  terms  in  such  a  way  as  to 
make  an  adjustment  of  such  increase.  As 
soon  as  the  necessary  information  as  to 
exact  amount  of  advance  in  freight  rates 
has  been  obtained,  they  will  state  in  detail 
the  changes  that  are  necessary.  The  let- 
ter asks  for  cooperation  on  the  part  of 
operators.  Mine  operators  in  this  sec- 
tion are  considerably  worried  as  to  the 
proposed  advances,  taken  in  connection 
with  the  fixed  price  of  copper  and  with 
lead  and  zinc  low. 


PHOENIX,    AKIZ. 


(line    25 


Property  of  the  Arizona   Kay  Copper  Co., 

at  Ray,  has  been  sold  to  W.  B.  Smock 
and  R.  T.  Dorsey.  This  corporation,  or- 
ganized in  Los  Angeles,  was  once  the 
centre  of  an  advertising  campaign  under- 
stood to  have  enriched  its  promoters, 
though  practically  no  work  was  done  on 
the  property.  It  is  understood  that  little 
or  no  ore  was  ever  found,  the  basis  of  ex- 
travagant claims  being  the  fact  that  the 
Arizona  Ray  claims  adjoin  the  property  of 
the  developed  Ray  Consolidated  and  Ray 
Hercules   companies. 

A  Shortace  of  Mica  has  been  reported  by 
the  War  Minerals  committee  at  Washington. 
Arizona  has  at  least  one  large  deposit  of  the 
mineral,  but  it  has  been  left  unworked.  It 
lies  on  the  Pima  Indian  Reservation,  near 
the  summit  of  the  Sierra  Estrella  range,  and 
about  10  miles  from  the  main  line  of  the 
Southern  Pacific  R.R.  about  20  miles  west  of 
Maricopa.  In  the  Pleasant  Valley  section 
of  northern  Tonto  Basin,  east  of  Payson,  on 
the  Spring  Creek  mine,  John  Carolan  and 
associates  have  developed  a  silver-gold 
l)ro])osition  said  to  be  of  unusual  merit. 
The  property  will  be  producing  soon,  as  a 
stamp  mill  with  cyanidlng  tanks  is  about 
complete. 

Improvements  at  the  Swansea  IMine,  in 
northern  Yuma  County,  are  being  made, 
following  a  series  of  experiments  by  the 
mine  management,  and  include  a  200-ton 
flotatio!!  mill.  Most  of  the  mine  product 
of    sorted    ores    has    been    shijipcd    to    the 


United  Verde  .smeltery,  in  the  Verde 
Valley.  The  low-grade  sulphides  left  will 
furnish  milling  material  for  months  to 
come.  A  new  500-ft.  working  shaft  has 
been  completed  and  has  been  connected 
with  the  main  orebody,  securing  economi- 
cal stoping  and  transportation.  The  i)rop- 
er*y  is  equipped  with  a  large  smeltery  that 
ca  not  be  operated  economically  under  pres- 
ent condition.s.  In  the  last  few  years  the  mine 
has  been  getting  out  of  debt,  under  an  ad- 
var  tageous  leasing  system,  and  its  bank- 
ruptcy .soon  is  expected  to  be  a  thing  of 
the  past.  A  large  part  of  the  stock  is 
held  in  the  war  devastated  region  of  Bel- 
gium and  Northern  France,  and  the  where- 
abouts of  hundreds  of  stockholders,  in- 
cluding the  president  of  a  year  ago,  are  not 
now  known.  It  is  reported  that  the  famous 
old  Silver  King  mine,  60  miles  east  of 
Phoenix,  has  cut  on  the  400  level  a  new 
silver  and  copper  orebody,  20  ft.  thick. 
The  work  is  in  new  ground,  as  the  old 
workings  are  full  of  water  or  badly  caved. 
A  30-ton  mill  is  being  built  to  handle  the 
concentrating  ores.  Another  pioneer  sil- 
ver producer,  the  Tip  Top,  in  the  southern 
Bradshaws.  about  half-way  between 
Pheonix  and  Prescott,  once  a  regular 
dividend  payer,  has  been  taken  over  by  H. 
C.  Wilmot  &  Co.,  of  New  York.  The  deep 
shaft,  now  full  of  water,  will  be  cleaned 
out  and  a  new  reduction  plant  installed 
especially  to  secure  the  tungsten,  which 
now    is   of   more   value   than    the   silver. 

TUCSON,    AKIZ. — June    27 

Arizona  Corporation  Commission  has  re- 
cently ruled  that  all  stock  pooled  with 
the  commission  after  July  1,  1918,  will  not 
be  released  until  the  company  has  paid  a 
dividend  of  at  least  7  per  cent  on  all  issued 
stock.  The  dividend  must  be  bona  fide  and 
out  of  the  earnings  of  the  company.  This 
is  expected  to  act  as  a  check  on  promotion 
schemes  of  questionable  merit. 

Arizona  Bureau  of  Mines  has  undertaken 
the  preparation  of  a  new  and  amplified  edi- 
tion of  a  manganese  bulletin  which  will  be 
ready  for  distribution  in  a  few  weeks.  The 
pamphlet  will  contain  a  complete  descrip- 
tion of  the  various  commercially  import- 
ant ores,  discussion  of  the  genesis  and 
structural  peculiarities  of  manganese  de- 
posits, complete  data  on  the  chemical  and 
physical  peculiarities  of  manganese  ores 
used  in  different  industries,  information 
concerning  the  prices  which  different  grades 
of  ore  bring,  and  a  list  of  all  known  pur- 
chasers of  each  grade  of  manganese  ore. 
Requests  for  a  copy  of  this  bulletin  may  be 
sent  to  the  Director,  Arizona  State  Bureau 
of  Mines,  Tucson,  now,  and  copies  will  be 
sent  as  soon  as  they  are  Issued. 

Tlie  Arizona  State  Bureau  of  Mines  has 
been  reorganized,  with  Dean  G.  M.  Butler, 
of  the  University  College  of  Mines  and  En- 
gineering, succeeding  C.  P.  Willis  as  direc- 
tor. The  technical  staff  retained  includes 
S.  E.  Dickinson,  safety  engineer  ;  M.  A.  Al- 
len, mineral  technologist ;  G.  R.  Fansett, 
mining  engineer,  and  Mark  Ehle,  rock  and 
mineral  analyst.  Plans  are  being  made 
for  a  complete  reconnaissance  geological 
map  of  the  state  and  for  the  issuance  of 
bulletins  covering  the  mineral  resources  of 
each  of  the  counties.  The  Bullion  Bar 
property,  in  Pima  County,  owned  in  De- 
troit, is  to  have  a  small  stamp  mill,  for 
the  working  of  soft  ores  from  a  vein  that 
runs  from  three  to  seven  feet  in  width  and 
carries  gold.  At  Tombstone,  the  Phelps 
Dodge  interests  still  are  prospecting  the 
old  Bonanza  properties  and  lately  are  said 
to  have  found  new  manganese  and  copper 
orebodies  of  value.  The  main  trouble  lies 
in  the  present  inability  to  separate  the  two 
minerals  profitably. 

SPOKANE,    W.ASH. — June    26 

Mine  Owners  of  tlie  Kootenays,  in  British 
Columbia,  in  session  at  Nelson,  recently 
adopted  resolutions  calling  ui)on  the  Do- 
minion government  to  appoint  a  perma- 
nent royal  commission  with  unliinited  i)ower 
to  inquire  into  all  phases  of  the  smelting 
industry.  Such  a  commission  would  super- 
sede the  commission  ai)pointed  some  time 
ago  by  boards  of  traoe,  which  was  with- 
out govermnent  authority.  R.  F.  Green, 
Member  of  Parliament  from  Kootenay,  says 
such  a  commission  will  undoubtedly  be  ap- 
pointed, with  suflicient  funds  for  all  ex- 
penses.    It   was  suggested  that  either  F.  B. 


Starkey.  of  NeKson,  or  Sidney  Norman,  of 
Spokane,  be  one  member  of  the  commis- 
sion. The  meeting  also  called  on  the  au- 
thorities to  investigate  the  as.sertlons  that 
the  Canadian  Pacific  R.  R.  is  unable  to 
supply  cars  for  ore  consigned  to  points  In 
the   United   State.s. 

Immediate    Construction    of    Motor    Koads 

mto  the  Ten  Mile,  Elk  City  and  other  gold 
districts  of  Idaho  County,  in  central  Idaho, 
was  urged  by  resolutions  adopted  June  2i\ 
by  the  Northwest  Mining  Association 
and  pre.sented  to  the  U.  S.  Bureau  of 
Mines  and  other  Government  agencies. 
This  action  followed  recent  demands  from 
Secretary  McAdoo  for  a  .speeding  up  of  gold 
production.  The  districts  mentioned  are 
largely  in  or  surrounded  by  forest  reserves, 
and  the  county  and  state  are  not  in  a  posi- 
tion to  supply  adequate  roads.  It  is  esti- 
mated that  placers  of  these  districts  have 
produced  $50,000,000  in  gold,  largely  in  the 
early  '60's.  It  is  claimed  that  quartz  min- 
ing will  add  heavy  gold  production  now  if 
transportation  can  be  secured.  The  resolu- 
tions urge  the  commercial  bodies  of  Idaho, 
the  Idaho  Mine  Owners'  Association  and 
state  authorities  to  join  in  an  appeal  to 
the  Government  to  obtain  construction  of 
these  roads  and  to  secure  data  on  cost  of 
roads  and  possible  gold  production. 

Bounties  on  Lead  expire  in  British  Co- 
lumbia on  June  30,  according  to  a  report 
issued  by  G.  O.  Buchanan,  supervisor  of 
lead  bounties.  He  reports  that  during  the 
year  ended  Mar.  31,  there  was  received 
at  the  Trail  smeltery,  from  Canadian 
mines,  ore  containing  36,762,916  lb.  of  lead 
and  from  mines  of  the  United  States  ore 
containing  10,871,192  lb.  of  lead.  During 
the  same  period  there  was  received  at  the 
smeltery  ores  classed  as  zinc  ores  having 
lead  contents  of  23,101,424  lb.,  but  the  re- 
covery of  this  lead  remains  a  metallurgical 
problem  as  yet  imperfectly  solved.  The 
Canadian  mines  that  have  made  production 
of  more  than  100  tons  each  of  lead  ore 
during  the  year  were  as  follows:  Sulli- 
van, Bluebell,  Standard,  Queen  Bess,  p:mer- 
ald.  Surprise,  Galena  Farm,  Paradise, 
Highland,  St,  Eugene,  Florence,  Van  Roi. 
Rambler,  Cariboo,  Coveroupee,  Slocan 
Star,  Cork-Province,  Retalleck.  Utica.  The 
principal  shippers  from  the  United  States 
have  been  the  Electric  Point  (8,478,177  lb. 
lead),  the  Hercules  and  the  Snowstorm.  A 
total  of  108  properties  have  shipped  ores 
with  more  or  less  of  lead  contents  to  the 
smeltery  during  the  year. 


HELENA,   MONT. — June   29 

Tlie  Kestraint  on  Funds  of  the  Butte  & 
Superior  Mining  Co.  in  connection  with 
the  Minerals  Separation  Co.,  Ltd.,  suits  has 
been  removed  by  Judge  Bourquin  of  the 
U.  S.  District  Court.  Reports  state  that 
the  order  entered  in  October,  1917,  re- 
straining the  company  from  disposing  of 
its  assets,  had  been  set  aside.  Judge  Bour- 
quin was  said  to  have  set  aside  also  the 
order  requiring  the  filing  of  monthly  state- 
ments and  the  deposit  of  earnings  with  the 
court. 

JOPLIN,  MO. — July    1 

A  Shallow  Pyrite  Deposit  is  to  be  opened 
up  by  the  Red  Granite  Copper  and  Water 
Power  Co.,  which  is  sinking  a  shaft  on  a 
lease  near  Spavinaw,  Okla.,  not  far  from 
Strand.  Discovery  of  the  deposit  was  made 
last  fall  while  i)rospecting  for  zinc  ore. 
The  pyrites  are  found  at  a  dei)th  of  only 
20  ft.,  and  contain  no  less  than  52  9;  sul- 
phur. One  of  the  large  sulphuric-acid 
makers  of  the  country,  represented  by  a 
local  buyer,  has  evinced  an  interest  in  the 
deposit  and  may  buy  part  or  all  of  the 
lease. 

Ball  Mills  for  Pulverizing  are  gaining:  in 
poi)ularity  in  the  district.  "The  White  mine, 
at  Richer,  recently  shut  down  to  install 
three  ball  mills,  all  of  which  are  now  in 
place  and  giving  good  results.  One  takes 
the  overflow  from  the  two  rougher  jigs,  one 
handles  the  tails  from  the  sand  jig,  and  one 
takes  the  middlings  from  the  rougher 
tables.  After  pulverization  the  dirt  is  once 
more  sent  over  the  tables,  and  the  recovery 
is  further  improved  by  the  second  largest 
flotation  plant  in  the  district.  Assays  made 
since  the  ball  mills  were  installed  show 
that  the  loss  in  the  tails  has  been  reduced 
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from  2.5  to  1.5  C^.  The  White  mine  handles 
comparatively  thin  dirt,  and  the  manage- 
ment decided  its  only  chance  to  continue 
in  successful  operation  was  to  increase  its 
recovery,  and  it  has  accomplished  this  in  a 
satisfactory   manner. 

Drlecates  from  Oklahonva  Sertion  of  the 
Joplin  district  will  be  sent  to  the  meeting 
in  Oklahoma  City  on  July  8,  when  a  branch 
of  the  American  Mining  Congress  is  to  bo 
formed.  Representatives  of  the  coal  and 
oil  and  gas  interests  also  will  attend  the 
meeting,  which  is  expected  to  be  the  largest 
of  its  kind  ever  held  in  the  state.  The 
iTiovement  has  received  the  endorsement  of 
the  zinc  and  lead  oiierators.  and  at  their 
latest  meeting  at  Picher  they  voted  to  send 
delegates. 

Completion  of  the  Intprnrban  Line  of  the 

Southwest  Missouri  R.R.  from  Joplin  to 
Picher  has  been  accomplished,  and  an- 
nouncement has  been  made  of  an  arrange- 
ment whereby  what  amounts  to  through 
service  from  Joi>lin  to  Miami  will  be  sup- 
plied by  a  connection  of  the  interurban  line 
with  the  motor  car  line  of  the  O.  K.  &  M. 
at  Picher.  Hourly  service  will  be  main- 
tained from  Miami  to  Picher.  and  twice  an 
hour  from  Picher  to  Joplin.  The  Southwest 
Missouri,  now  operating  cars  to  within 
about  half  a  mile  of  the  main  portion  of 
Picher,  will  complete  its  track  hiying  and 
establish  connection  with  O.  K.  &  M.  about 
August  1. 

Development  of  Zinc  and  Leail  bearing 
sections  outside  of  the  older  district  con- 
tinues, despite  unfavorable  price  conditions. 
At  Mansfield.  Mo.,  the  Pioneer  Mining  Co. 
has  just  completed  the  building  of  a  mod- 
ern mill  and  will  work  a  lease  that  has 
been  proved  up.  The  ore  in  this  field  is 
found  in  shallow  deposits,  and  during  the 
last  week  the  Pioneer  Co.  reports  a  fine 
strike  in  drilling  on  an  adjoining  tract  at 
only  35  ft.  At  Butterfield.  Mo.,  the  Xew 
Mexico  Mining  Co.  has  completed  it.s  first 
hole,  which  showed  about  21  ft.  of  good- 
grade  ore.  Good  strikes  also  have  been 
reported  in  the  last  week  down  on  White 
River,  in  Taney  County.  Mo.  There  has 
been  some  development  there,  particularly 
on  a  fissure  vein,  but  little  successful 
mining. 

Drilling:  Operations  in  the  Oklahoma  and 
Kansas  sections  of  this  field  are  easing  up 
decidedly,  and  many  of  the  drill  rigs  have 
left  for  new  oil  fields  being  developed  in 
Oklahoma.  Within  the  last  two  years  ap- 
proximately 400  companies  have  been  or- 
ganized for  operations  in  this  Oklahoma- 
Kansas  field,  and  though  many  of  them 
have  developed  or  are  developing  good 
properties,  many  have  been  organized  and 
the  principals  have  been  persuaded  to  invest 
their  money  without  much  of  a  chance  of 
even  getting  it  back  Some  of  these  fake 
promotions  are  being  brought  to  light  now, 
and  the  usual  and  to  be  expected  reaction 
from  the  boom  of  six  months  ago  is  under 
way.  \\'hen  the  readjustment  has  been  com- 
pleted, however,  it  will  be  found  that  the 
district  as  a  whole  is  remarkably  solid,  and 
It  is  expected  that  the  output  from  the 
Oklahorna-Kan.sas  region  will  continue 
heavy  for  many  years.  At  present  the 
Commerce  camp  is  entirely  idle,  but  even 
there  the  mines  have  not  been  worked  out, 
and  plans  are  under  way  to  get  them  back 
In  operation  at  an  early  date 

C.tLUMET,     MICH. — June     26 

One  of  the  I'ion«'er  MineH  of  the  T.^ke 
Superior  c-opper  country  comes  into  Federal 
litiiration  as  the  result  of  the  war,  accord- 
ing to  the  belief  of  local  people  who  have 
iH.en    asked    by    the    PVderal    custodian    of 


alien  propertv  for  a  report  on  the  old  Clark 
mine,  of  Keweenaw  County.  The  mine  is 
situated  a  short  distance  south  of  Kagle 
Harbor,  and  was  opened  In  1858,  but  has 
not  been  operated  for  many  years  It  is 
the  propertv  of  Leon  ICstivant,  a  captain  of 
the  French  armv,  who  acquired  it  through 
inheritance.  Estivant  was  captured  by  the 
Germans,  and  is  still  a  prisoner  of  war. 
Just  whv  this  should  be  made  the  basis 
of  action  bv  the  Government  in  taking  over 
the  land  under  the  alien  property  act  is 
not  understood  here.  The  property,  which 
consists  of  about  2000  acres,  has  not  been 
considered  valuable  until  recently.  It 
carries  considerable  manganese  ore,  it  is 
stated,  which  has  come  into  great  demand 
because  of  the  war,  and  it  may  be  the  in- 
tention of  the  Government  to  reoi)en  and 
work  it  for  this  i)roduct.  The  last  work 
on  the  propertv  was  done  some  years  ago 
by  the  United  States  Smelting  Co.,  which 
conducted    diamond-drilling    exploration. 

A  Shortage  of  Miners,  particularly  skilled 
machine  men,  seems  probable,  because 
many  of  them  who  have  been  working  on 
machines  here  for  years  are  leaving,  being 
attracted  by  the  high  pay  offered  in  fac- 
tories and  munitions  plants  elsewhere. 
Heretofore  it  has  only  been  the  shortage  of 
trammers  and  unskilled  labor  that  has 
bothered  the  copper-mining  companies. 
Miners,  shop  men,  machinists  and  others 
are  now  going  out  in  increasing  numbers. 
This  movement,  too,  comes  in  the  face  of 
repeated  increases  in  wages,  the  offering 
of  bonuses  and  of  premiums,  with  the 
option  of  working  on  contract  for  work 
done  over  the  minimum  "company  account" 
system.  It  is  the  class  of  smaller  prop- 
erties that  is  suffering  through  this  condi- 
tion. Calumet  &  Hccla,  Quincy  and  Copper 
Range  have  few  complaints  to  make.  Ah- 
meek,  Osceola  and  Isle  Royale  are  also 
holding  their  men  well.  These  are  about 
the  highest-paying  properties,  in  the  matter 
of  wages,  operating  in  this  district,  except 
the  Mohawk  and  Wolverine  mines,  which 
have  met  the  wage  increases  of  the  other 
mines.  The  properties  listed  have  been 
increasing  their  forces  of  trammers  stead- 
ily and  have  been  installing  Itnproved  tram- 
ming equipment,  making  it  unnecessary  to 
employ  such  large  numners  of  men  as  in 
years  past.  In  two  or  three  of  the  mines 
such  as  the  Ahmeek.  mules  and  horses 
are  also  used  for  tramming.  Men  who 
have  been  earning  $G  to  $7  a  day  on  con- 
tract work  with  some  of  the  mining  com- 
panies here  feel  the  call  from  outside  com- 
panies offering  as  high  as  $8  per  day,  and 
even  more,  irresistible. 

VICTORIA,    B.    C. — June    27 

California  Fuel  Oil  Shortage,  because  of 
war  exigencies,  is  occupying  the  attention 
of  most  of  the  large  industrial  corporations 
of  British  Columbia,  which  have  been  de- 
l)endent  on  that  form  of  fuel.  The  Powell 
River  Pulp  Co.,  one  of  the  largest  indus- 
tries of  its  kind  in  the  Northwest,  has  ar- 
ranged to  make  a  rapid  change  from  oil  to 
coal  should  developments  make  it  necessary. 
The  same  is  true  of  the  AVhalen  Pulp  and 
Paper  Mills,  and  Mr.  W.  P.  Hinton,  vice 
president  of  the  Grand  Trunk  Pacific  Ry. 
Co.,  who  was  in  the  West  a  few  days  ago, 
states  that  his  company  has  made  repre- 
tentations  at  Washington,  D.  C,  with  a 
view  to  ascertaining  the  attitude  of  the 
U.  S.  Fuel  Administration  toward  the 
reported  shortage  of  California  fuel  oil. 
Mr.  Hinton  explains  that  his  company  is 
particularly  interested  because  of  the 
steamers  which  it  is  operating  in  the  Pacific 
iVorthwest.  It  is  intended  to  reconvert  the 
G.  T.  P.  locomotives  using  fuel  oil  on  the  800 
miles  of  line  to  Prince  Rupert  to  coal  burn- 
ers,  and   in   this  connection   the   company   is 


interested  in  the  development  of  the  Telkwa 
and  other  Northern  British  Columbia  col- 
lieries which  are  tributary  to  the  Grand 
Trunk  Pacific  Railway. 

.An  Increase  of  Wages  Has  Been  De- 
manded by  employees  of  the  Consolidated 
Mining  and  Smelting  Co.,  of  Canada,  in 
several  of  its  mines.  In  most  instances  the 
miners  have  accepted  the  company's  offer 
of  substituting  the  Rossland  mine's  scale 
in  the  lead  mines,  which  means  an  increase 
of  approximately  15c.  a  day.  Somei 
miners,  however,  have  refused  this  i)ro- 
posal.  At  the  Sullivan  Mine,  Kimberly,  B. 
C,  an  increase  of  50c.  a  day  was  asked 
which  would  give  muckers  $4.15  a  day  and 
miners  $4.65.  Permission  has  been  secured 
from  the  Dominion  government  for  the  ex- 
port from  Canada  to  the  United  States  of 
5000  tons  of  manganese  ore.  Hon.  William 
Sloan.  Minister  of  Mines,  has  been  advised 
of  this  action  by  Ottawa.  The  license  ap- 
plies pai-ticulariy  to  the  Cm-le  property, 
near  Kaslo,  B.  C.,  which  has  been  opened 
recently  and  already  has  a  considerable 
quantity  of  the  mineral  ready  for  ship- 
ment. 

NEW    YORK — July    1 

To  Investigate  and  Finance  IMining,  Oil 
and  Industrial  Knterprises,  the  Finance 
Exploration  and  Development  Corporation 
of  America  has  been  incorporated  under 
the  laws  of  the  State  of  New  York.  An 
initial  capital  of  $500,000  has  been  pro- 
vided. This  corporation  will  develop  and 
maintain  a  staff  of  skilled  engineers  and 
investigators  to  examine  the  merits  and 
possibilities  of  comp:uiies  needing  addi- 
tional capital  for  development  or  expansion. 
The  directors  are  William  R.  Jones,  Jack- 
sgn  B.  Sells.  Burt  Brown  Barker,  E.  L. 
Kerstetter  and  Homer  L.  Carr.  Mr.  Carr 
is  mining  engineer  for  the  corporation,  with 
offices  at  50  Broad  St..  New  York  City. 

Brazilian  Manganese  Ore  is  again  mov- 
ing from  the  mines,  and  by  Aug.  1  it  will 
be  arriving  in  Rio  faster  than  it  can  be 
exported,  says  Robert  J.  Todd,  general 
manager  of  the  International  Navigation 
Corporation,  in  the  "New  York  Commercial." 
The  changed  situation  is  due  to  the  lifting 
of  the  embargo  on  the  Central  Railroad  of 
Brazil.  The  present  shortage  of  Brazilian 
manganese  is  due  not  so  much  to  the  acts 
of  the  shipping  authorities  of  this  country 
as  to  conditions  in  Brazil.  The  first  effect 
of  the  increased  movement  of  the  ore  will 
be  that  the  jjoorest  qualities  recently  put 
on  boats  will  be  eliminated  and  the  previ- 
ous high  standard  of  48%  to  50%  metallic 
manganese  resumed. 

WIXNIPKG,    MAX. — June    28 

A  Discover.v  of  (iold  is  reported  at  the 
north  end  of  Herb  Lake.  Paul  Gasse  has 
located  several  claims  along  a  dyke  cut- 
ting a  porphyritic  gneiss,  which  shows  free 
gold  and  a  heavy  mineralization  of  iron, 
zinc  and  lead  sulx^hides.  The  dyke  haa 
been  traced  4500  ft.  with  a  width  of  at 
least  50  ft.,  occasionally  increasing  to  100 
ft.  The  region  has  hitherto  been  avoided 
by  prospectors,  under  the  Impression  that 
the  gneiss  would  be  barren.  About  30 
claims    had    been    staked    at    last    accounts, 

TORONTO — June     27 

Cobalt  Mining  Companies  are  directing 
their  attention  to  the  southeastern  section 
of  Bucke  Towiishi]],  about  three  miles  north 
of  the  town  of  CobjiH.  It  is  stated  that  a 
contact  zone  extends  from  T^ake  Temiskam- 
ing  at  a  point  known  as  the  Devil's  Rock, 
about  three  miles  southeast  of  Haileyburg, 
running  northwest  through  Bucke  Town- 
ship. Much  faulting  oct'urs  along  this  zone, 
and    some    ])rornising   veins   are    to    be   seen. 
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.\KI/.«»S   \ 

C'orhlkr     (  oanly 

8ILVKR     KI.N'G     HwiUKlHH) — To    renume 

I>roduct  Ion.        I*evelopment     work     has     Ik.-- 

Kun,    and    K'-fod-icrude    Hilver    ore    ban    been 

cut 

Oils    County 

>fIA>fI      COppKR       (Miami)— Sfjon       to 

operate     100-ton     unit     of     mill     to    develop 

n«thM<l  for  hari<lllr:K  carltonate  oren       Work 

o  be  In  cjnjun'-tlon   with  liureau  uf  Mines. 


(ircciilcc    (  Dimly 
A\:\/.()S.\      Cf)PPKR      fClifton)— Copper 
l)roduced    In   May   was   4,130,000   jtound.s. 

Moliavc     Connt.v 

ARGT)  (Kingman)  OpenitliiK  small  cy- 
anldlng  plant. 

AlilZnSX  ORK  REDUCTION  (King- 
man)- H;iH  iriHtallerl  new  mill  and  com- 
pleted 18(10  fi.  tunnc-!  .'Kid  shaft  has  been 
sunk  to    100   ie\.| 


BERKELEY  (Kingman) — New  hoist- 
ing plant   has  be(>n   installed. 

CHLolilDj.;  QUIOION  (Kingman) — Has 
installed  (iO-lip.  engine  and  will  develop 
mine. 

GOLD  UO.VD  (Kingman) — To  operate 
cyanide  plant  soon. 

TINTIC  (Kingman)  —  I  )eveloi)ment  work 
lo   bigin    soc.'ii. 

.VLCYOXIO  (D.itman) — Plant  now  work- 
iig  :inri   shaft  being  sunk  to  400  level. 
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ARIZONA  MOSSBACK  (Oatman)— New 
plant  has  been  completed.  Shaft  to  be  sunk 
to  the  500  level. 

BLUR  BIRD  (Oatman) — Plant  enlarged 
and  operations   to   begin   soon. 

GOLD  ORE  (Oatman) — Producing  about 
70    tons   daily.      New   stope   opened. 

MOSSBACK  (Oatman) — Shaft  being  re- 
timbered. 

RKCORD  LODE  (Oatman) — Shaft  to  be 
sunk  deeper  as  soon  as  pumping  is  com- 
pleted. 

RED  LION  (Oatman) — To  sink  500  ft. 
of  shaft. 

TOM  REED  (Oatman) — Aztec  shaft  has 
been  sunk  60  ft.  Cutting  out  of  ore  pockets 
is  almost  complete. 

Pima    Connty 

BULLIOX  BAR  (Ajo) — Installing  new 
machinery  and  plans  10-stamp  mill. 

Pinal    County 

GOLDEN  BELLE  (Kelvin)— Property 
located  near  Copper  Buttes  now  being  de- 
veloped by  W.  E.  St.  Charles  with  a  force 
of  20  men.  New  hoist  and  compressor  re- 
cently installed. 

R.\Y-KELVIN  (Kelvin) — New  .shaft 
down  90  ft.  and  shows  three  feet  of  lead- 
silver   ore. 

TROY-ARIZONA  (Kelvin)— Closed  down 
until  adequate  pumping  equipment  can  be 
provided  for  Climax  shaft. 

U.  S.  VANADIUM  (Kelvin )— Mine  and 
mill  have  been  leased  for  10  years  to  .Allied 
Metals  Co..  of  Denver.  Additional  mining 
equipment  to  be  installed  and  the  capacity 
of  mill  increased.  Harry  S.  Bryan  is  act- 
ing general  manager. 

GFL\ND  PACIFIC  (Superior) — Cut  vein 
carrying  good  copper  ore  in  shaft. 

SILVER  KING  (Superior) — Silver  ore 
cut  on  fourth  level.  Mill  to  be  started 
middle  of  July,  and  new  unit  to  be  in- 
stalled. 

SUPERIOR  BONANZ.\  (Superior)  — 
To  be  reopened.  Equipment  has  been  or- 
dered and  work  to  start  as  soon  as  plant  is 
installed. 

Santa    Cruz    County 

DIXIE  (Patagonia) — Good-grade  lead  ore 
has  been  cut. 

FLUX  (Patagonia)  .A.  300-ton  mill  has 
been  installed. 

MOWRY  (Patagonia) — .\  new  hoist  and 
engine  have   been    installed. 

CONSOLIDATED  ARIZONA  (Pata- 
gonia)— To  open  El  Paso  group  soon;  500- 
ft.  shaft  to  be  sunk. 

WORLDS  F.AIR  (Patagonia) — Machin- 
ery has  arrived  and  operation  to  begin  as 
soon  as  installation  is  complete. 

Yavapai    County 

GP.EEN  MONSTER  (Jerome)— Dorothy 
May  shaft  has  been  sunk  to  the  1000  level. 
Present  formation  is  quartz-porphyry. 

UNITED  CHINO  (Jerome) — Drilling  sus- 
pended due  to  caving  ground. 

UNITED  VERDE  (Jerome) — Main  .shaft 
to  be  sunk  to  the  1700  level. 

UNITED  VERDE  EXTENSION  (Je- 
rome)— To  develop  1500,  1600  and  1700 
levels  soon. 

VERDE  SQUAW  (Jerome) — New  shaft 
to  be  sunk. 

C.VI.IFORXI.V 

.\niador     County 

PLYMOUTH  C0NS0LIDAT?:D  (Ply- 
mouth)— Comprehensive  work  being  done 
on  2600  level.     Mill  is  running  at  capacity. 

CE.NTRAL  EUREK.A  (Sutter  Creek)— 
Crosscutting  on  3500  level  to  develoi)  ore- 
body  recently  cut  in  foot  wall.  Albion 
Howe    is    superintendent. 

Butte   County 

CHROME  DEPOSIT  near  Lumpkin  being 
developed  by  John  Mulllngs  and  W.  D. 
Fowler.  Product  will  be  hauled  to  Oro- 
ville. 

THREE  CHROME  DEPOSITS  near 
Magalia.  beside  the  Western  Ore  Co.  land, 
being  developed.  A.  Wakeman  working 
the  Lambert  and  the  Eureka  properties. 
J.   E.  Stevens  operating  Curtis  property. 

AVESTERN  ORE.  (Oakland) — Carload  of 
concentrates  from  new  mill  on  chroni« 
claims  at  Limestone,  eight  miles  west  of 
^lagalia.  shipped  to  Pittsburgh.  Equip- 
ment includes  1400-ft.  tramway  from  mine 
to  loading  station.  A.  E.  Vandercook  is 
superintendent. 

Eldorado     County 

.\RGON.A.UT  (Georgetown) — Mine  on 
Greenwood  road  leased  to  O.  S.  Ford  and 
.\.  Moyer.     Development  by  tunnel. 


(ilenn  Coiint.v 
.\I).\MS  CHROME  (Chrome) — First  ore 
delivered  at  Orland  for  .shijjment.  R.  G. 
-■Vdams  and  as.sociates  developing  this  and 
three  other  chrome  properties.  L.  J.  Joiner 
is  superintendent. 

liiiniboldt    County 

HORSE  MOU.VT.VI.N  (Eureka)— Chrome 
ore  at  this  copper  mine  ready  for  shipment 
to  San  Francisco,  (ieorge  Harpst  is  super- 
intendent. 

Kern    County 

JOE  FERRIS  (Caliente) — Temporarily 
closed  down  owing  to  insufficient  mill  ca- 
l)acity.  Expect  to  purchase  new  mill  e(|uii)- 
ment. 

ZE.ND.A  (Caliente) — Closed  down.  Has 
large   body   of   low-grade    gold-silver   ore. 

Mariposa   County 

OWL  COPPER  (Los  .Angeles) — Pur- 
chased the  Diaz  copper  mine  near  Indian 
Gulch.     Louis  A.  Par.sons  is  president. 

Nevada    County 
ALLISON  RA.NCH    (Grass  Valley)— New 
550-gal.   pump   being   installed   as   auxiliary 
to  present  i)lant. 

San  Luis  Obispo  County 
CHROME  MI. XING  in  Morro  district  ac- 
tive. Equipment  shijjped  to  .Atascadei 
Beach,  where  large  deposits  are  reported, 
locations  recently  made  in  Paradise 
Valley. 

MA.VGANESE  ORE  mined  in  Los 
Osos  Valley  going  to  Noble  Electric  Steel 
Co.,  at  Heroult,  amounts  to  about  200  tons 
a    week. 

Santa    Barbara    County 

CHROJIE  MI.VING  near  Los  Olevos  bids 
fair  to  become  profitable  industry.  Prop- 
erty is  worked  by  O'Donnell  &  Burns,  of 
San  Francisco.  Product  shipped  to  Niagara 
Falls. 

Sierra    Count.v 
CHROME     ORE     mined     in     vicinity     of 
Downieville    hauled    to    Blairsden    for    ship- 
ment.     Part   of  the   ore   Is   taken   from   the 
White   Bear   ground. 

MO. X  ARCH  (Sierra  City) — Report  of 
finding  oreshoot  in  lower  tunnel  confirmed 
Crosscut  disclosed  vein  eight  feet  wide. 

Siskiyou   County 

CHROME  SAMPLI.XG  WORKS  at  Yreka 
contemplated  by  Hugh  McKinnie,  of  Oro 
Grande  Mining  Co.,  and  as.sociates. 

R.ANCHERIA  (Henley; — Closed  because 
electric  power  line  not  equal  to  require- 
ments. 

Stanislaus  County 
CHROME  CO.XCE.XTR.ATING  (Patter- 
.son)  —  Equipment  recently  increased. 
Chrome  and  mangane.se  mines  situated  in 
western  part  of  county,  about  20  miles  from 
Patterson. 

Tuolunrne    County 

E:AGLE-SH.\WMUT  (Shawmut) — Mill- 
ing on  large  scale.  Shaft  deepened  to  2243 
ft.  Chlorination  plant  closed.  Sulphurets 
shipped   to   Selby. 

CONFIDEXTE  (Sonora) — Ball  mill, 
tube  mill.  10-tank  cyanide  plant  and  other 
equipment   being   installed. 

(  OI.OK.MX; 

I'itkin    Count.v 
P.ARK       TU.XXEL       (.Aspen) — Removing 
compressor  at   Vinie  Mine. 

Summit    County 

ELK  MOU.XTAI.X  (Kokomo)— Operatfng 
old  Iron  Mask  property.  Has  rebuilt  and 
remodelled  mill.     F.  R.  Tabor  is  in  charge. 

SILVER  EDGE  (Kokomo)— Has  cut 
lead-zinc  ore  in  new  tunnel.  Shipping  to 
smelter.v    at    Salida. 

RE.ADY  CASH  (Kokomo) — Operating 
lustom  mill  eiiuipped  wit'i  magnetic  separa- 
tion  installation. 

<.i:(>K(.i  \ 

I.umpkin  (  ounty 
CHEST.ATEI':  I'.  &-  C.  CORP.  (Chestatee) 
— The  fioo-ton  sorting  and  concentration 
plant  and  10-mile  standard  gage  railroad 
are  i)ractically  comjileted.  and  the  produc- 
tion of  pyrites  will  be  started  early  in  July. 
Underground  development  has  shown  lip 
large  deposits  of  iron  pyrites,  and  consider- 
able ore  is  blocked  out  and  l)roken  in  stopes. 

iD.viin 

Boundary    County 
DEER       CREEK        (Buckhorn )— To       be 
equipped    with    Chilean    mill. 


Sbosbone    <'ount.v 
COEI'R    D'AI.E.XE    A.XTI.M(J.XV     (Ward- 
ner) — To  sink   main   shaft   an   additional   75 
ft.  and  cut  station.     New  mill  and  flotation 
plant    nearly    completed. 

MIC  IIHi.W 
(  opixT    Itistrlct 

FEDER.\L  SVXDir'ATE  (Calumet)  — 
(Jood  showing  of  ii>i>\)cr  iti  folsite  conglom- 
erate underlying  felsite  amygdaloid.  Pur- 
cha.-ed  four-drill  second-hand  compressor 
and   Jackhamer   drills. 

SE.XKU.V  (Calumet) — Sunk         vertical 

shaft  Ht;  ft,  first  half  of  June.  Delayed  by 
broken  ground  requiring  timbering  after 
each  blast. 

CENTEX.XI.VL  (Centennial)  —  Ha.s 
greater  area  than  was  expected  and  is  de- 
veloping property,  li  ■  pite  statement  -.  that 
reserves  are  small  and  rapidly  bejng 
depleted. 

QUI.XCV  (Hancock) — Dwelling  houses 
nearly  completed. 

HOUGHTOX  COPPER  (Houghton)— Has 
cut  hard  trap  rock  after  passing  through 
s<  cond   new    lode. 

MAYFLOWER-OLD  COLOXY  (Hough- 
ton)— Shaft   down    500   feet. 

.XEW  ARUADIAX  (Houghton) — Resum- 
mg  drifting  at  1700  and  1850  levels  in 
ground    better   than   average. 

XEW  BALTIC  (Houghton) — Cro.s.scut 
from  shaft  to  .New  .\rcadian  lode  cutting 
good  ground.  .Another  crosscut  is  being 
driven,  north   of  shaft   to  same  lode. 

.AHMEEK  (Kear.sarge) — Roek  below  22 
level  to  be  hoist eil  through  .Xo.  2  shaft. 
Sinking  of  .Xo.  1  shaft  has  been  discon- 
tinued. 

.MICH.G.AN  (Rockland) — Purchased  H3 
acres   from   Mason   estate. 

MlXNKSOT.\ 

Cuyuna    Kance 

CL.ARK  (Ironton) — To  sink  shaft.  Ship- 
ments will  be  made  this  year.  O.  C.  Mont- 
gomery  is  superintendent. 

SULT.A.X.A  (Ironton) — Xew  i«vashing 
plant  under  construction. 

.MISSOIKI 

•loplin    District 

B.AXKERS  (.loplin) — Prejiaring  to  build 
mill  on  lease  near  St.  Regis  .Mine,  near 
Chitwood.  Several  thousand  tons  rich  dirt 
on  dump.      J.   M.   Bloyd,  Joplin,   is  manager. 

FIFTEE.XTH  STREET  (Joplin) — Follow, 
ing  sinking  of  winze  to  sink  mill  shaft 
from  164  to  186  ft.  for  lower  run.  .AI.«o 
drilling  south  part  of  lease,  near  field  shaft. 

VELLOWSTO.XE    (Joplin)— Stopped    zinc 
production   and    making    lead    from    shallow 
level.     Recent  cave  at  mine  did  no  material 
damage. 
ML'ST 

.M<>NT.\N.\ 

Jefferson    County 
COMET    (Boulder) — Opening  up    400   and 
500   levels  and   to   increa.se   output. 

Silvftr    Bow    County 

BARXES-KIXG  (Butte)— Has  taken 
lease  and  option  on  the  Mount  Pleasant 
and    to   develop   jiroperty   immediately. 

D.AVIS-D.ALY  (Butte) — Completed  raise 
from    2500    level    to    1900    level. 

\KV.\I).\ 

ICIko    County 
BELLEVIEW    (Contact) — Ga.soline    hoist 
installed,    and    incline    shaft    now    down    200 
ft.       Development    work    on     100    level     has 
o])ened   good-grade  carbonate  ore. 

BOSTO.X  (Contact) — Development  work 
under  way. 

CAMP  BIRD  and  ZETT.\  BLAXCH.ARD 
(Contact) — Optioned  to  Duluth  men.  De- 
velopment   work    under   way. 

QUEE.X  OF  THE  HILLS  (Contact)— 
Ojjerated  by  lessees.  Carbonate  ore  from 
shaft    and    tunnel    workings    being   stored. 

MIDXIGHT  (flood  Hope) — Development 
work  to  b»-gin  at  once.  Property  an  old 
silver  jiroducer. 

Bl'LLSHEAD  Ml.XIXG  (Wells)— Re- 
centl.v  purchased  old  Harrold  property,  in 
.S))ruce  Mountain  district.  Shipments  of 
silver  ore  being  made  to  Utah.  Some  high- 
grade  manganese  ore  carrying  silver  also 
opened. 

I..ander    County 

BLUB  DICK  (Battle  Mountain) — Install- 
ing machinery. 

GOLD  TOP  (Battle  Mountain  )—T.>  sink 
double   compartment  shaft. 
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Lyun   County 

WKSTKRN  NKVAHA  (Mason) — Shipping 
crude  ore.  Operated  by  Nevada  Douglas 
Consolidated. 

BLUKSTONK  (Yerin^ton) — Xtw  400-ton 
flotation  plant  completed  and  in  operation. 
Ore  treated  consists  of  chalcopyrite  j^i-at- 
tt-red  through  silicified  lime.  Lriirge  ton- 
nage crude  ore  shipped  to  Thompson 
smelting  plant. 

v:MPIRE  NKVADA  (Venngton) — Several 
lessees  working.  Shipments  of  crude  ore 
made.  Work  at  leaching  jilant  unsuccessful. 

MONTAXA-YERINC.TON'  ( Yerington)  — 
Making  regular  shipments  of  good-grade 
copper  ore. 

Njre  County 

MANHATTAN'  CONSOI.IDATKD  (Man- 
hattan)— R^iising  from  300  level  to  cut 
vein  of  free  milling  ore  above  200  level. 
1-^st  orebody  being  prospected  from  500 
level. 

rXION  AMAIAJAMATKP  (Manhattan) 
— Orift  on  600  level  which  was  driven  north 
into  the  foot  wall  has  been  stopped  with 
face  of  the  drift  in  low-grade  quartz. 

ANTIITE  CAPS  (Manhattan) — Ore  for  the 
mill  coming  from  302,  404  and  406  stopes 
and  from   510   raise. 

ATLAN'TA  (Goldfield) — Crosscut  on  main 
vein  at  1850  level  has  cut  several  ore 
seams. 

OOLDFIELD  CONSt^LIDATED  (Gold- 
field) — Mill  continues  to  treat  tailings  by 
cyanide. 

ORANDM.A  CONSOLinATED  ((ioldfield) 
— Shaft  has  cut  shale  at   825  feet. 

SILVER  PICK  (Goldfield)— Shaft  cut 
mineralizrd   quartz  at    li'OO   feet. 

TONOPAH  DISTRICT  ore  production  for 
the  week  ended  June  15  totaled  l(i.38;t  ton^<, 
of  an  estimated  gross  milling  return  of 
$176,766.  Producers  wrre :  Tonopah  Bel- 
mont. 1983  tons;  Ton(>i)ah  Mining.  3750; 
Tonopah  Extension,  257";  Jim  Butler,  621; 
West  End.  869;  MacNamara.  315;  Montana. 
161  :  North  Star.  16  ;  Cash  Boy.  47  ;  Midway. 
47  and   miscellaneous   19   tons. 

JIM  BUTLER  (Tonopah) — Cro.s.scut  from 
raise  from  600  level  in  I  )es.rt  Green  sec- 
tion of  mine  has  cut  good  ore. 

MONARCH  PITTSBl'RflH  (Tonopah)  — 
Retimbering  of  shaft   in  progre.ss. 

NORTH  STAR  (Tonopah) — Drift  through 
Mizpah  fault  on  900  level  still  .shows  quartz 
containing   good   return. 

TONOP.XH  BF:LM0NT  (Tonopah) — Net 
earnings  for  the  quarter  ended  May  31 
were   $182,539.83. 

TONOPAH  DIVIDE  (Tonopah) — To  sink 
shaft  to  360  level,  cut  station  and  crosscut 
south. 

TONOP.AH  EXTENSION  (Tonopah)  — 
Receipts  from  mine  and  mill  opei'ation  dur- 
ing May  were  $119,906.27;  current  ex- 
pen.'ie.x.  $80,911.33;  leaving  an  operating 
I)rofit  of  $38,994.94. 

Tf>NOP.\H  MIXING  (Tonopah) — Dump 
ore  hoisted  through  Silver  Top  shaft  being 
jihipped  regularly  to  mill   :it   Millers. 

OKI,.\IIOM.\ 
Juplin   nUtrict 
LiO.ST    TRAIL     (Commerce) — New     .shaft 
being  hunk  and   mill   to   be   restarted   about 
Aug     1       Mine   one   of   the   oldest   in    Okla- 
homa f.eld. 

M.MItlCE  (Douthat) — Has  rebuilt  der- 
rick de.«troyed  by  fire  and  plans  for  mill 
in  near  future. 

BI'.VKER  HILL  (Hockerville)— Plans 
400-ton  mill  hh  noon  as  shaft  now  under 
wav  l«  completed.  Tract  well  drilled. 
iJwned    by    Tul.xa    investors 

BH'E  BOXNICT  (Miami)  — New  400-ton 
mill  completed  and  rurming  part  time.  Two 
other  nhaft«  being  sunk  to  on-  at  211  ft. 
W.   H.   Logan,  of  Miami,   manager. 

COMMONWEALTH     (Miami)— To     build 

'        ■■,11    mill    to    replac'i-    one    <Iestroyed 

.1-   IH       To  purchawe  drills,   sludge 

tabU-n.    ore    cars    and    other    m;i- 

•  r, !!,'•'%.      I.    W    Dana.  Joplin.  Mo.,  1h  Huper- 

intendent 

I»fLl'TH-MIA.MI  (.Miami) — To  erect 
mill  an  noon  an  nhaft  Ih  completed  Now 
down  to  136  ft  To  UKe  gas  for  mill  power. 
';«^»rge  W.  Knox.  Oklahoma  <'lty,  Ib 
pr>-»tldent. 

MARY   A.VN    (Miami) — Han  »>ought  Jay- 

»,.!  v.  k     |.  II  •<•     :.!i'i     to     flnlnh     Kinking    Hhaft 

:iKo    and    J-onnect     with 

t    bv    bu-llne    tramway. 

•    Ht     I/ouJM.   Mo 

,,,,,_To   build    400-ton    mill. 

Htart   July    1       To   purchahe 

i. , i.c   tablex,   rruHhern,   englncM, 

t>f>iirr)>  toiid  oib«r  machinery  for  four  mlllN. 
J     P    M'N'aUKhlon    in  muMTlntenrtenl 


ST.  LOUIS  (Cjuapaw)  —  Diaiiiing  opera- 
tions of  several  companies  combined  enabled 
this  company  to  continue  shaft  sinking  into 
orebody.   and    will   start    new    mill    soon. 

OKKGON 

Coos  County 
COPPER  CL.\IMS  situated  in  Coos  and 
Curry  counties  have  been  acquired  by  the 
Coal  and  Metals  Trustees,  a  company  re- 
cently organized  at  Marshfield  by  M.  G. 
Gibson,  of  San  Fi-anci.sco.  Calif.;  E.  W 
.Mcliiturff  and  J.  A.  Gates,  of  Seattle, 
Wash  and  Hu-sseil  NVinslow,  of  Marsh- 
field,  '  Granite,  Rusty  Butte,  Monumental 
and  Salmon  claims  are  included  in  the  deal. 
Russell  Winslow  is  mining  engineer  in 
charge    of    operations. 

.lackNon    County 

J.\Mi:S  DOWNEY'  (Gold  Hill)— Uncov- 
ered gold-bearing  vein. 

.losepliine    Count.v 

OREGON  CHROME  (Gal  ice)— Large 
tonnage  of  ore  available  for  shipment  upon 
completion  of  road.  Harry  Sordy  is  super- 
intendent. 

J.  F.  REDDY  (Grants  Pass) — Purcha.sed 
and  leased  chrome  deposits  between  Ham- 
burg and  Seid,  on  the  north  side  of  Kla- 
math River,  in  northern  California.  Prop- 
erties producing. 

R  .\.  SPENCER  (Grants  Pass) — To  de- 
velop chrome  deposits  in  Briggs  Creek 
district  in  the  south  end  of  Josephine 
County. 

I  T.\H 

Juab    County 

TIXTIC  DISTRICT  SHIPMENTS  during 
the  week  ended  June  22  were  152  carloads. 
Shippers  were.  FMagon  Consolidated,  41 
cars;  Chief  Consolidated,  17;  Iron  Blos- 
som, 16;  Tintic  Standard,  15;  Colorado 
Consolidated,  11:  Centennial-Eureka  and 
Eagle  &  Blue  Bell,  10  each;  Grand  Central, 

5  :  Gold  Chain,  7  ;  Gemini,  5  ;  Scranton  and 
.Showers  leases,   2   each  ;   and  Godiva,   Ridge 

6  Vallev.  Victoria,  Bullion  Beck,  Swansea 
Consolid"ated,  lOmpire  Mines,  Chief  Con- 
solidated managanese  lease  and  Minnie 
Moore    lease,    one    each. 

COPPER  LEAF  (Piureka) — Shaft  down 
.">S0   ft.    and   shows   iron. 

CROW.N  POINT  (Eureka) — Winze  being 
sunk  from  XOO  level  250  ft.  from  .shaft. 
Winze   t<;   be   sunk   125   feet. 

Piute   County 

KLORE.NCE  MIXING  AND  MILLING 
(Marysvale) — Work  on  new  alunite  mill 
being   pushed. 

Salt   Lake    County 

.\LTA  CONSOLIDATED  (Alta) — Opened 
orebody  from  which  it  will  ship  regularly 
(luring  shii)ping  season. 

ALTA  TUNNEL  AND  TRANSPORTA- 
TIO.V  (Alta) — Tunnel  being  driven  for 
downward  extension  of  Prince  of  Wales 
fissure  in  3408  ft.  and  shows  stringers  of 
lead    and    silver    in    face. 

LITTLIO  COTTO.NWOOD  TRANSPOR- 
TATIO.X  (Alta) — Narrow  gage  road  now 
open    for   tralHc  as  far  as  Alta. 

CARDIFF  (Salt  Lake) — Hauling  60  tons 
daily   by   trucks. 

Summit     County 

PARK  CITY  SHIPME.NTS  for  week  ended 
June  15  amounted  to  4,174,950  lb.  Ship- 
pers were  Ontario  Silver,  Judge  Mining  and 
.Smelting,  Sliver  King  Coalition,  Daly  West 
and   Glencoe   lease. 

SILVIOR  KING  CONSOLIDATED  (Park 
City) — California-Comstock  to  be  worked 
from  450  level  to  surface  until  lower  levels 
are  unwatered  by  .S|)iro  tunnel,  which  is 
making  iirogress  of    I.'jO   ft     monthl.\-. 

\V.\SIIIN<iTON 
Verry    Count.v 
K.NOB    HILL    (Republic) — Producing    12 
to    14    carloads  a   month. 

WISC<»NSIN 

/Ine-I.eiid    nUtriet 

COXSOLIDATIOD  LEAD  AXD  ZI.XC  CO. 
(Benton) — Has  drilled  orebody  and  is 
sinking  shaft  on  Charles  Smith  land,  1  Vi 
mile  south  of  Benton.  Charles  Lawyer  is 
manager. 

LAWREXCE  MINES  CO.  (Benton)— 
Drilling  old  I.:ike  Superior  tract  Just  north 
of    Indian    Mound    mine. 

ZI.VC  HIM,  (Cuba  City)— Has  drilled 
goorl  orebody  and  will  drift  from  Little 
()lck  Hhiift.  which  Im  sunk  deejier.  A  50- 
lon   mill   to  be  provided   at   once. 


C(.)XXECTI.\G  Ll.XK  (tuba  City) — Oper* 
ating  new  three-jig  mill  on  Henry  Dall 
and  Will  Coulthard  land  adjacent  to  the 
old   Dall  mine. 

MOXMOUTH  ZINC  CO.  (Hazel  Green) 
— Drilling  has  developed  new  orebody.  To 
be  worked  from  old  shaft  idle  three  years. 
O.    10.  Newell  is  manager. 

CANADA 

Alberta 

HUDSON'S  HOPE  (Peace  River  Dis- 
trict)— Sanders  and  Galbraith  are  prepar- 
ing to  dredge  for  gold  and  have  secured  a 
75-mile  dredging  base  on  the  Peace  River. 

British    Columbia 

SILVERSMITH  (Slocan)  Slocan  Star, 
taken  over  by  this  company,  has  been  work- 
ing since  May  15. 

WHITEWATER  (Slocan) — M.  S.  Davys, 
les.sor  of  Kaslo  concentrator,  to  remodel 
plant  and  treat  100,000  tons  tailings  of 
Whitewater  at  Retallack  and  40,000  tail- 
ings   of    Arlington    mine    near    Slocan    City. 

BELMONT  SURF  INLET  (Surf  Inlet) — 
Net  earnings  for  the  quarter  ended  May  31 
were  $90,694.43. 

Manitoba 

REX  (Herb  Lake) — Initial  shipment  of 
bullion  has  been  made. 

Ontario 

AS.SOCIATED  GOLDFIELDS  (Larder 
Lake) — Completing  installation  of  elei-tri- 
cally  driven   equipment. 

DAVIDSON  (Porcupine) — Work  has  been 
started  on  sinking  of  shaft  to  700  level. 
Levels  to  be  cut  at  400,  500,  600  and  7011 
ft.  and  the  body  of  high-grade  ore  known 
to  occur  on  these  levels  will  be  blocked  out. 

DOME  LAKE  (Porcupine) — A  third 
lens  of  ore  has  been  cut  on  the  500  level. 
Winze  will   be  sunk  to   600   level. 

NEWR.\Y  (Porcupine) — Mill  again  in 
operation. 

PORCT'PINE  CROWN  (Porcupine)— 
Rich  oreshoot   opened    up   at    1100    feet. 

VIPOND  NORTH-THOMPSON  (Porcu- 
pine)— Operations  are  being  gradually  sus- 
pended and  mill  put  in  condition  for  perioil 
of  idleness. 

WIOST  DOME  CONSOLIDATED  (Porcu- 
pine)— Test  run  of  ore  put  through  Dome 
Lake  mill  showed  average  mill-heads  of 
$9.80  per  ton.  Ore  was  representative  of 
the  body  opened  up  along  the  entire  length 
of  the  drift  on  310  level.  Showing  was 
considered  satisfactory,  but  as  the  com- 
panies could  not  come  to  an  agreement 
as  to  the  customs  charge  for  the  permanent 
treatment  of  ore  at  the  Dome  Lake  mill, 
the  West  Dome  mine  was  closed  down. 

BEAVER  (Cobalt) — Good  ore  is  being 
shipped  from  600  and  700  ft.  levels  and 
exploration  carried  on  at  higher  levels. 

GREEN  MEEHAN  (Cobalt) — Another 
vein  carrying  commercial  silver  has  been 
cut. 

LA  ROSE  CONSOLIDATED  (Cobalt) — 
New  vein  of  high-grade  ore  cut  on  70  level 
in  old  workings. 

ALADDIN  COBALT  (Kirkland  Lake) — 
Purchased  the  .original  Tough  Oaks  stain)) 
mill,  for  treatment  of  high-grade  ore  from 
Burnside    projicrty. 

MINAKER— (Kirkland  Lake) — Small 
plant  installed  and  development  started  on 
No.    1   vein. 

ONTARIO-KIRKL.\ND  (Kirkland  Lake) 
— Arrangements  have  been  completed  for 
inst.allation    of   electrically-driven    plant. 

DAVIDSON  (Matachewan) — Mining  Cor- 
poration of  Canada,  which  has  a  short 
term  oiition  on  this  claim,  has  large  foi'ce 
sampling   property. 

OTISSIO,  (Matachewan) — Cores  from 
diamond  drilling  have  been  shipped  to  New 
York   for   assa.ving. 

CO(^K  CLAIMS  (Boston  Creek) — Visible 
gold  has  been  found  in  ;i  large  red  porphyry 
dike  interspered  with  small  quartz  veins. 

PATr.lCl.V  (Boston  Creek) — New  50- 
ton  mill  is  being  tested.  Underground 
workings  have  reached  depth  of  200  ft. 
Sloping  is  under  way  and  ore  reported  as 
liigh   grade. 

ILATTIIO  (Coul.son  Township) — Vein  con- 
taining visible  gold  and  tellurides  has  been 
discovered.  Shipping  and  trenching  being 
done.      Shaft  to  bo  sunk  300  feet. 

MIOXICO 

llajn     Ciilifornia 

COMPAGXII':  DU  HOLi;o  (Santa  Ros- 
alia)— (^opi)er  production  during  May  was 
1,873,760    II).       Copi)er    ore    .-ivcraged    3.54''; 

cojljler. 
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SILA^ER 

AND  STERLING  EXCiIANGE 

Sterl- 
ing 
Ex- 
change 

Silver 

Sterl 

Silver 

New    Lon- 
Voik.   don. 
Cents  Pence 

June 

New     J-on-   ;                ing 
York,     don,    \               Ex- 
Cents  Pence    July   change 

27 
28 
29 

4.7530 
4.7550 
4.7330 

99|        48J    il     1       4,7530 
99J       48J    !'     2      4.7530 
99^       483         3      4.7530 

991   \      ... 
995    !  48}; 

99;  1  48i; 

re  as  reported  l)y  Handy 
nts  per  troy  ounce  of  bar 
silver,  999  fine.     London  (juotations  are  in  pence  per 
trov  ounce  of  sterling  silver,  925  fine. 


New  York  quotations 
&  Hnrman  and  are  in 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

U 

ad 

Zinc 

June 
July 

Electro- 
lytic 

Spot. 

N.  Y. 

St.  L. 

St    L 

27 

*23i 

7.90 

7.75 

81 
(y  8i 

8J 
(«8; 

8i; 
("  81 

81 

mi 

t'8J 

8J 

@8f 

28 

*23J 

7  90 

7.75 

29 

*23} 

7.90 

7.75 

1 

*23i 

7.90 

7.75 

2 
3 

*26 
*26 

7.90 
7.90 

7.75 
7.75 

*  Price  fixed  by  agreement  between  American 
copper  producers  and  the  V .  S.  Government,  accord- 
ing to  official  statement  for  publication  on  Friday, 
September  21,  1917.  and  July  2.   1918 

t  No  market. 

The  above  quotations  (except  as  to  copper,  the 
price  for  which  has  been  fixed  by  agreement  between 
.American  copper  producers  and  the  U.  S.  Ciovern- 
rnent,  wherein  there  is  no  free  market)  are  our 
appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers 
and  agencies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing  values  of  the  metals  for  the 
deliveries  constituting  the  major  markets,  reduced  to 
basis  of  New  York,  cash,  except  where  St.  Louis  is 
the  normal  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  0  10c. 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  3  5c 
per  100  lb.  above  St.  Louis. 


LONDON 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 

June 

tro- 

July 

Spot 

3  Mos 

lytic 

Spot 

3  Mos. 

Spot    Spot 

27 

no 

no 

125 

332 

332 

295 

54 

28 

no 

no 

125 

332 

332 

29i 

54 

29 

1 

no 

no 

1    125 

332 

332 

29.'. 

54 

2 

no 

no 

125 

332 

332 

29-5 

54 

3 

no 

no 

i    125 

337  !     337 

29'. 

54 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb.  For  convenience  in 
comparison  of  London  jjriccs,  in  pounds  sterling  per 
2240  lb.,  with  American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reckoning 
exchange  at  $4.7515  :£295  =6. 2576c.;  £54  =  1 1  4545c.; 
£nO  =  23  3333c.;  £125  =26  5151c.;  £260  =  55  1  513c.; 
£280  =  59  3937c.;  £300  =  63.6362c.  Variations,  £1 
•=  0.2121205c. 


Metal   Markets 

NKW    YORK — July   3 

The  outstanding-  feature  of  the  market 
(his  week  was  the  advance  in  the  price  of 
copper.  Lead  was  firm  and  scarce.  Zinc 
was  quotationally  higher,  but  was  rather 
duU. 

Copper — Representatives  of  the  copper 
producers    met  the    Price-Fixing-   ConiiiHttet> 


of  tlie  War  Industries  Board  in  Washington 
on  .luly  2,  and,  as  the  result  of  their  con- 
ference, the  iiricc  of  copper  was  advanced 
to  2fic.  That  there  was  going  to  be  an  ad- 
vance was  foi-eshadowed  in  our  r(  i)ort  of 
last  week,  it  being  known  that  important 
otHcials  in  Washington  had  changed  their 
minds  respecting  the  coi)per  situation.  A 
formal  annouticement  of  the  advance,  as 
rommunicated  by  our  Washington  corre- 
si)ondent,  is  as  follows :  "Subject  to  the  ap- 
proval of  the  President,  the  Frice-Fi.xinf? 
Conimittee  of  War  Industries  Board,  in  con- 
ference with  representathes  of  the  indus- 
try, has  fixed  the  i)rice  of  copper  at  2fic. 
I)er  lb.,  an  advance  from  23 Jc,  the  pric(! 
formerly  fixed.  The  new  price  goes  into 
effect  .luly  2  and  will  continue  until 
Aug.    15." 

As  in  i)revious  cases,  there  is  a  certain 
vagueness  in  this  announcement,  whicjx 
leaves  many  matters  open  for  adjustment. 
The  most  important  of  these  is  the  ques- 
tion of  existing  contracts.  In  so  far  as 
the  relations  between  the  Government  and 
the  producers  are  concerned,  the  position 
is  that  whereas  there  was  an  agreement 
previous  to  June  1,  since  that  time  there 
has  been  no  agreement,  the  producers  hav- 
ing specifically  refused  to  assent  to  the 
price  that  was  then  named  by  the  Price- 
Fixing  Committee.  In  the  matter  of  com- 
mercial business,  however,  it  is  understood 
that  existing  contracts  are  to  be  filled  at 
the  i-)revious  price  unless  different  pro- 
visions were  agreed  upon  at  the  time  of  sale. 

Though  the  advance  in  price  does  scarce- 
ly more  than  compensate  for  increase  in 
freight  rates,  and  some  other  recent  in- 
creases in  cost,  the  new  attitude  of  the  War 
Industries  Board  has  created  an  immensely 
better  feeling  in  the  copper  industry.  Al- 
though all  producers  have  striven  patrioti- 
cally to  produce  every  pound  of  copper  pos- 
sible during  the  last  nine  months,  the  ad- 
vance in  price  will  do  more  than  anything 
else    to   promote   additional   production. 

Copper  Sheets  are  quoted  at  341c.  per 
lb.  for  hot  rolled,  and  Ic.  higher  for  cold 
rolled.  The  situation  tn  regard  to  the 
jirice  of  copper  wire  is  indefinite  owing  to 
the  change  in  the  price  of  the  metal. 

Tin — Practically  no  spot  tin  is  obtain- 
able in  this  market.  As  an  index  to  condi- 
tions, Banka  may  be  quoted  at  93  fa"  95c 
and  the  99<^r  grades  at  91  (3) 92c.,  but  those 
quotations  are  nothing  more  than  nominal. 
Singapore  quoted  £348i,  c.i.f.,  Ijondon.  on 
.Tune  27  :  the  same  on  June  28  and  Julv  1  : 
C34.'i|  on  July  2.  and   £344  o'l  July  3. 

L>pa<1 — New  transactions  were  light.  Pro- 
ducers reported  inquiries  as  being  rathei- 
few.  This  is  probably  attributable  to  the 
appreciation  among  consumers  of  the  fu- 
tility of  making  inquiries.  Some  Important 
consumers  need  large  tonnages,  and  would 
not  only  make  inquiries  but  also  would 
buy  if  there  were  any  immediate  chance 
of  their  getting  the  lead.  The  price  of 
all  producers  remained  unchanged  at  7.90c. 
NTew  York,  and  7.75c..  St.  Louis.  Some 
.small  adjustments  are  to  be  expected  in 
order  to  compensate  for  the  changes  in 
freight  rates.  The  schedules  issued  for 
.Tune  25.  when  the  new  rates  became  ef- 
fective, were  so  complicated  that  not  even 
the  traffic  managers  could  solve  them  at 
once.  It  has  turned  out  this  week  that  the 
advance  in  rate  from  St.  Louis  to  New 
York  will  be  35c.  per  100  lb.  in.st(>ad  of  the 
24?,c.  expected,  while  the  smelting-in-transit 
differential  will  be  27c..  instead  of  ITJc. 
which  was  expected.  The  quoted  prices  for 
lead  up  to  and  inclusive  of  July  3  do  not 
allow  for  the  new  rates.  Inasmuch  as  those 
rates  have  been  in  effect  since  June  25. 
sellers  will  be  the  losers.  The  monstrous 
increases  in  these  rates  will  be  protested  in 
hearings  to  be  held  in  the  near  future. 

7,inc — There  was  a  small  further  advance 
in  this  market,  largely  on  speculative  bid- 
ding and  buving.  but  at  the  close  it  seemed 
to  be  not  quite  .so  strong.  Transactions 
were  of  no  great  volume,  and.  on  the  whole, 
the  market  was  rather  dull. 

Zinc    SlieetH — Unchanged    at    $15    per    100 

lb  less  usual  trade  discounts  and  extras  as 
IXT    list    of    Feb.    4. 


.Muininiiiii — Price  fixed  at  33c.   per  lb.   for 

lots  of  50  tons  or  moi-e,  ingot,  !t8-9!)'; 
grade.  I'rice  was  established  .June  1  and 
will  continue  to  Sept.  1.  f^ittle  availabb- 
(•xcei)t    for   Government    orders. 

Aiitiinon.v — Several  large  orders  \vi  re 
placed,  and  in  consequence  of  this  business 
the  situation  was  much  improved.  We 
(luote  si)ol  at  13.', 'J(13i  We  (juote  futures 
at   1 1  ^f(  12.',c.,   c.i.f.,  in  bond. 

ItiNinutli — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  |3.5()  per 
lb.  for  wholesale  lots — 500  lb.  and  over. 

Cadmium — This  metal  is  Viuoted  at  $1.5<i 
minimum  and   $1.75   maximum   per  pound. 

Nickel — Market  quotation  is  40Tj45c.  j)er 
liound. 

<)uiekNiIver — We  quote  $125fi$130,  salen 
being  reported  at  the  latter  figure.  San 
Francisco   reports   by   telegraph,    $110,   firm. 

Silver  and  Platinum 

Silver— Situation  remains  substantially 
uncliangcd.  New  York  official  has  advanced 
ic.  to  '.i9Sc.  per  oz.,  while  London  has 
declined  to  481;!d.  These  slight  chang.'s 
bring  the  fixed  i)rices  to  a  parity  with  each 
other,  and  rei)resent  actual  marked  condi- 
tions. .Shi))nients  to  London  week  ending 
June    29    wen-    500,000    ounces. 

Mexican  dollars  at  New  York:  June  27. 
77;  .lune  28,  77:  June  29,  77;  July  1.  77: 
.fuly   2,    77  ;   July   3,   77. 

Platinum,  I'ailHdium  and  Iridium — Prices 
fixed   at    $105.    $135    and    $175,   respectively. 

Ore  Markets 

Joplin,  .>lo.,  June  29 — Blende,  per  ton. 
high,  $76.60  ;  basis  60';  zinc,  premium,  $75. 
Class  B,  $60;  prime  Western,  $52.50T(50: 
calamine,  per  ton,  basis  40'^;  zinc.  $35''/ 25. 
Avera.ge  selling  prices:  Blende.  $50;  cala- 
mine,  .$36  :   all   zinc  ores,   $8.78   per  ton. 

Lead,  high,  $99.80;  basis  80'-;  lead. 
^97.50  ;  average  selling  price,  all  grades  of 
lead,    $94    per   ton. 

Shipments  the  week:  Blende,  9310;  cala- 
mine, 142  :  lead.  1254  tons.  Value,  all  ores 
the  week.  $578,870.  Shipments,  six  months: 
Blende.  230.624;  calamine,  10,488;  lead. 
38.955  tons.  ^'alue,  all  ores  six  months, 
$15,368,910. 

The  shortage  of  production  is  making 
buyers  anxious,  and  sharp  competition  re- 
sulted in  advances  on  all  but  premium  ore. 
Lack  of  cars,  diverted  to  the  harvest  fields, 
holds  down  the  shipments,  but  there  is 
little  unsold  ore.  .Sellers  realize  the  situa- 
tion and  are  holding  for  firm  ))rices.  The 
Weir  Smelting  Co.  has  been  revived,  with  a 
lease  on  the  Caney  plant  of  the  American 
Zinc,  Lead  and  Smelting  Co.,  and  i)ut  a 
buyer  in  the  field  this  week  for  200  tons  of 
ore,  as  an  initiative  step.  It  is  expected  to 
use  400  to  500  tons  \iev  week  in  full  opera- 
tion. W.  H.  Kardley  succeeds  George  W. 
Moore  as  local  manager  of  the  ore-purchas- 
ing department  of  the  American  Metal  Co. 
Mr.  Moore  goes  to  the  Fagle-Picher  1-ead 
Co.  Both  cotTipanies  will  have  head  pur- 
chasing offices  in  Joplin. 

rlatteville.  Wis.,  June  29 — Blende,  basis 
60';  zinc,  highest  pi-ice  reported  paid  for 
premium  grade  was  $72. 2n  per  ton.  Second 
grade  and  high  gradje  leady  blende  advanced 
to  $47.50  per  ton.  Base  lead  ore,  basis 
Sno;    lead,    $86   per  ton. 

Shipments  reported  for  the  week  were 
2797  tons  blende,  422  tons  galena,  and  743 
tons  sulphur  ore.  First  six  nionths  1918: 
Zinc.  66,434  ;  lead.  3594.  sulphur  ore  26.601. 
tons.  First  six  months  1917:  Zinc,  70.177; 
had,   2949.   sulphur  ore,    13.934   tons. 

Pyrites — Spanish  lump  is  quotable  ta 
those  who  jiossess  a  license  from  the  Cov- 
ernment  at  17c.  per  unit  on  the  basis  of  9s. 
ocean  freight,  buyer  to  pay  war  risk,  less 
2'';  and  excess  freight.  Tonnage  is  ex- 
tremely dillicult  to  obtain,  and  of  the  allot- 
ment that  was  scheduled  to  be  delivered  in 
April  and  May.  only  a  small  portion  has 
come  in.  Domestic  pyrlie  is  selling  at 
prices  ranging  from  25  to  30c.  per  unit, 
f.o.b.    mine.      Unchanged. 
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TunK>ten  Ore — The  markit  remains 
steady,  with  prices  rangiiip  from  $19  to  $24 
per  unit,  according  to  grade.  High-grade 
ores  free  from  impurities  are  quoted  at 
from  $23  to  $24  per  unit  for  65'7  and  70'. 
Wt>,.  respectively :  low-grade  ores  contain- 
ing impurities  are  quoted  at  $19  to  $20  on 
the  basis  of  60*7   or  over. 

Chrome  Ore — Unchanged  at  $1.50  per 
unit,  f.o.b..  shipping  point,  basis  40  per  cent. 

ManKanese  Ore — Unchanged  at  $135. 
basis  48  per  cent. 

Molybdenam  Ore — A  small  lot  was  re- 
ported sold  at  $1.25  per  lb.  of  molybdenum 
sulphide  in  concentrates  containing  over  90 
per  cent. 


Iron   Trade   Review 

PITTSBURGH — July   i 

The  war  activities  are  being  well  sup- 
plit-d  with  steel.  It  has  been  possible  to  ac- 
cumulate some  ship  steel  at  fabricating 
plants,  and  there  is  some  accumulating  of 
fabricated  parts  at  shipyards,  although  com- 
plaint is  made  that  at  one  or  two  shipyards, 
notably  Hog  Isalnd.  receipts  of  steel  are 
still  not  altogether  sufficient.  Some  of  the 
forge  shops  have  not  been  able  to  keep  pace 
with  thf  rate  at  which  steel  has  been 
shipped  them.  There  l.<  no  relaxation  of 
pressure  bv  the  Director  of  Steel  Supplies. 
who  desires  to  accumulate  stocks  as  a  meas- 
ure of  safetv  against  possible  interruptions 
to  manufacture  or  transportation  next  win- 
ter After  these  liberal  shipments  are  made 
for  the  direct  war  activities,  there  are 
Irft  good  supplies  for  commercial  purposes 
standing  highest  in  the  preference  list.  The 
industries  standing  near  the  bottom  of  the 
list  are  receiving  relatively  little  steel,  while 
the  industries  not  recognized  at  all  with 
preference  are  getting  practically  nothing. 
Hardship  is  resulting  in  few  if  any  cases. 
however,  because  the  industries  not  accord- 
ed preference  are  much  less  active  than 
usual  and  have  considerable  stocks  of  steel. 
The  shortage  of  steel  that  has  existed  for 
nearly  three  vears  got  nearly  all  buyers, 
jobbers  and  manufacturing  consumers  alike. 
into  the  habit  of  carrying  good-sized  stocks. 
and  though  lines  are  broken  or  poorly  as- 
sorted in  many  instances,  the  aggregate 
tonnage  is  large.  The  outlook  is  that  the 
apparentlv  drastic  control  of  pig-iron  and 
stet-l  deliveries  is  not  in  itself  likely  to  dis- 
turb trade  greatly. 

Production  of  both  pig-iron  and  steel  in- 
gots was  at  a  slightly  better  rate  in  June 
than  in  Mav.  but  lessened  production  is 
expected  in  July  and  August,  on  account  of 
weather  conf'itions. 

Pllt  Iron — Some  of  the  merchant  furnaces 
are  grtatlv  concerned  over  their  costs, 
which  it  is'  claimed  are  in  some  cases  ap- 
proaching the  (Jover.  ment  price  limit.  The 
best-attended  meeting  in  the  history  of  the 
American  Pig  Iron  As.sociation  was  held  in 
Pitt.>:burgh  la.st  Friday,  chiefly  to  di.scuss 
the  situation.  The  greatest  complaint  doe< 
not  come,  as  might  be  expected,  from  con- 
sumers of  l^ke  Superior  ore,  who  have  to 
pay  an  advance  of  45c.  a  ton  from  July  1. 
through  the  recent  price  adjustment  of  th" 
W;.-^  i'<lu~fries  Board,  hut  from  furnaces 
•;•  .-  and  Virginia,  whose  difficulties 

;,  •  from  inefficiency  of  labor.     An- 

oi ,.!ig   is   to   be   held   late   this   week, 

in  Cleveland.  Despite  reports  to  the  con- 
trary, there  is  no  gen  ral  desire  on  the  part 
of  Aie  II  .-rchant  furnaces  to  seek  higher 
< ;  '    prices.      There    are    few    open 

I  s,   but   many  allocations   by   tht- 

<  f  •ommercial     consumers     not 

•  nee    treatment    by    the    au- 
•  iving    little    iron,    but    no 
J.V'  •  noe    seems    to    result.      The 

rruirket  r<:iiiaii..H  nuotable  at  the  set  limits: 
BenjM-mer.  $35.20;  ba.HJc,  $32:  No.  2  foun- 
dry ?';:!:  malleable.  $33.50.  forge.  $32. 
f  '  es.      Freight  from  the  Valleys  to 

1  formerly   ;t5c.   advanced   May   22 

T  ■  <i     .i.jiH      25     to     $1.40.       W.     P 

.*-  ■■.•"-rage  prJreH  in  June. 

1  :it   $35.20  for  bessemer 

.-1  ■  III,  .'It   Valley  furnaces 

luoted    throughout    th 
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Ko'jri'Jry    ir'Tj     v 
month   at    $33.    furnace. 


""^i  re   Ih  no   Hoft   steel  available   in 

and    only    an    ocea.«lonal    snjall 

fd    Bte»-1.      IXHcard    Mteel    and   off 

'■'InK    rollf^    Into   eHsential    prod- 

er  [MHHlble  or  are  being  meltid 


■r> 


■  ne»^— Thf     market     If     inilet, 
and    forward    Htlll    ifxinu-i]    nl 

'I.    f'.r   "'<■  :  .    v.  iili    !  1    :i    unit    for 


Ihla   IliCi^re,  iirompl  wjiiuiiii-titLin 
of  MtO-lf    14 


M    only 

I  hie    u» 

liremlum 


X.  Y.  EXCH-t 


July   2    lU)STO.\  KXCH.*     July  2       COLO.  rtPRINCs      July  2 


.Maska  GoW  M .      . 

Alaska  Junoau   .  .  . 

Am.Sm.it  Kef. .com 

■  Am.  Sm.  A  Hef.,  pf 

.Am.  Sm.  Sec.,  pf..  A 

.\m.  Zinc 

\m.  Zinc,  pf 

.Anaconda 

Batopilas  Min 

Hethleliem  steel.  .  . 
Bethlehem  Steel,  pf. 
Butte  &  Superior..  . 
Butte  Cop.  A  Zinc.  . 

Cerrode  Pasco 

Chile  Cop 

Chino 

Colo. Fuel  A  Iron.  .  . 

Crucible  Steel 

Crucible  Steel,  pf..  . 

Dome  Mines 

i'cderalM.  AS 

i^'ederal  M.  A  S..  pf. 
Great  Xor  .  ore  ctf.. 

Greene  Cananea 

Gulf  states  steel.  .  . 

Hoinestake 

Inspiration  Con. . .  . 
InternationalXlckel 

Kennecott 

Lackawanna  Steel.. 
Mexican  Petrol   .    . 
Miami  Copper. 
Xat'l  Lead.  com.. .  . 
National  Lead,  pf . . 

Xey.  Consol 

Ontario  MIn   

Ray  Con 

RepublicI.AS  .com. 
Republic  1.  A  S.,  pf. 

Sloss-'^helfleld , 

Tennessee  C.  A  C.  . 
t'.  S.  Steel.com. ... 

U.S.  Steel,  pf Ill 

L'tah  Copper    82; 

Va.  IronC.AC.  .  .       71! 


7^^ 

105 


671 

IJ 

821 

jss; 

31 
12 
34 

\u 

til 

90| 

lOJ 

32 

321 

42; 

85! 

70 

.54! 

291" 

33 

.S3S 

98 

29 

59  S 

101 
19! 
11! 
24; 
89  J 
99! 
62  J 
19} 

1051 


ctfs. 


N.  Y.  CURBt 


July  2 


Big  Ledge ,        lAI 

Butte  A  X.  Y t.75 

Butte  Detroit !       Jl  ' 

Caledonia 44     1 

Calumet  A  Jerome  1  A  ' 

Can.  Cop.  Corpn. . .         If 

Carlisle t2 

Cashboy 05 

Con.  -Ariz.  Sir. 1! 

Con.  Coppermlnes..        5| 
Con.  Xev.-rtah.  .  t  A 

F.mma  Con 17 

First  X'at.  Cop tU 

Coldlleld  Con 2U 

Goldfield  Merger...      .02 

Greenmonster }| 

Hecia  Min 4; 

Howe  Sound t4J 

Jerome  Verde J I 

Kerr  Lake 5  35 

Louisiana J.. 50 

Magma 334 

Majestic 23 

Marsh 041 

McKlnley-Dar-Sa..     .38 

Mllford t  75 

Mohican   :.06 

Mother  Lode 36 

N.  V    A  Hond J12t 

NIpissing  Mines s; 

Nixon  Xevada t.42     ( 

Ohio  Cop HI 

Rawley t2{ 

Rav  Hercules 4j 

Richmond J  .  56 

Rochester  Mines. .        .38 
St.  Joseph  Lead.. .  .       14  1 

Standard  S.  L A 

Stewart 16 

Success 09 ! 

Tonopah 2  5 

Tononah  Ex IS 

Tribullion tA 

Troy  Arizona 12 

rnlted  Cop tA 

fnltp<l  \>rdeF;xt.  .       39| 

rmtcd  Zinc tU 

ftica  Mines   t.08 


I  |.\d  venture. 

.■^hmeek..  . , 
'  .^Igoraah.. . 

Allouez. .  .  . 
i.Ariz.   Com. 

I !  Arnold 

iBinpham  Mines.. . 
I  Bonanza   

liutte-Balaklava. 

Calumet  A  .Ariz   .  . 

Calumet  A  Hccla.. 

icntennial 

I  ('oi)por  Range. . .  . 
Halv  West 

liOavis-Daly 

I I  East  Butte 

Franklin 

Granby 

Hancock 

Medley 

Helvetia 

Indiana 

Isle  Royale 

Keweenaw 

Lake 

La  Salle 

Mason  Valley 

Mass 

May  (lower 

Michigan 

Mohawk 

Xew  .Arcadian. ... 

Xew  Idria   

Xorth  Butte 

North  Lake 

Oiibway 

Old  Dominion 

Osceola 

Ouincy 

St.  Mary's  M.  L.... 

Santa  Fe 

Seneca     

Shannon 

Shattuck-.Ariz 

So.  Lake 

So.  Utah 

Superior 

Superior  A  Bost 

Trinity 

Tuolumne 

U    S    .'^melting 

U.  S   Smelt'g,  pf. . 

Utah  .Apex 

I'tah  Con 

Utah  Metal 

Victoria 

Winona 

Wolverine 

Wyandot 


SO 
75 
,30 
49 
I3i 
.20 
9! 
17 


445 

lo; 

46  2 
.) 

5J 
9 
4 
75 

5; 

tl2" 

.20 

J., 50 

26; 

1 


4 
5i 
2! 
21 

58 ! 
2.' 

14 

141 
.60 
.60 

41 

49 

68 

50 
.70 

10! 
4: 

16 

i; 

.10 

t4: 

21 

3' 

.96 

43; 

44 
1! 

11 
21 

i; 

27 
,50 


BCSTON    CURB*     July  2 


J.Alaska  Mines  Corp 
I  Boston  Ely 

Boston  A  Mont..  . 

Butte  A  Lon'n  Dev 

Calaveras 

Calumet-Corbin. . . 

Chief  Con 

Cortez 

Crown  Reserve 

Crystal  Cop 

Eagle  A  Blue  Bell.. 

Gila  Copper 

iHoughton  Copper. 

ilntermountaln 

;lron  Cap 

Mexican  Metals. . . . 

Mines  of  America.. . 

Mojave  Tungsten.  . 

Xat   Zinc  A  Lead..  . 

Xevarta-Oouglas... . 

Xew  Baltic 

Xew  Cornelia 

iOneco 

Paclllc  Mines 

Rex  Cons    

Yukon  Gold 


RAX  FRAN.* 


Alia    

.03 

Andes 

.07 

Best  A  Belcher.  . 

04 

Caledonia 

04 

Challenge  Con 

03 

( "ontldence 

04 

Con    Virginia 

30 

Gould  A  Curry 

01 

Hale  A  Xorcross... 

01 

Jacket-Cr    I't 

06 

Mexican        

28 

Occidental    

51 

Ophir     

.  II 

Overman 

02 

Savage 

03 

sierra  Nevada 

10 

Cnlon  Con 

,50 

riah  Con    

01 

2   !l5 

Jim  Butler 

65 

MacXamara 

20 

Midway 

Mont  -Tonopah.   . 

04 

10 

North  Star 

07 

Ri-dcue  Eula 

08 

Weal  End  Con 

.99 

Atlanta 

,  05 

Booth 

02 

Comb.  Frac 

J  02 

Klorrncp           

10 

Jumbo  Extension... 

OK 

Kewnnaa                ... 

02 

Nevada  llllla        . 

03 

Nrvada  Packard... . 

27 

Hound  Mountain.. 

23 

Hllvrr  Plrk 

03 

White  Capi 

2« 

Bl«  Jim    

anlted  Raatcrn ... 

1   75 
i.2li 

.17 
.50 

toi 

2  5 

05 

.15 

.23 

2 

tl7 

,50 

:.05 

18 

.35 

IJ 

.07 

.17 

.45 

.80 

17; 

.20 

t.35 

.08 

1 


SALT  LAKE* 


June  29 


Bannack 

Cardiff 

Colorado  Mining..  . 

Daly 

Empire  Copper. .  .  . 

Gold  Chain 

j  Grand  Central 

I  Iron  Blossom 

Judge 

1  Lower  Mammoth. 

I  May  Day 

Moscow 

I  Prince  Con 

iRIco  Wellington.  .  . 

Silver-King  Coal'n 
! Sliver  King  Con  .  . 

.'<loux  Con 

So.  Hccla 

Tintic  Standard 

Uncle  Sam 

Walker  Cop 

Wllbert 

Yankee 


J   26 

{2  00 

t   07 

{2.00 

J   92 

X   05 

t.47 

38! 

J5  ,50 

t.03 

.01! 

t,05 

.54 

.11 

1    15 

1    45 

t   02 

J    68 

1    91 

02 

1    25 

.06! 

t.02i 


TORONTO* 


Adanac 

Bailey 

Beaver  Con 

Chambers  Ferland 

<'ontaga8 

Hargravcs    

La  Rose 
Pclerson  Lake 
Ti'inlHRaming.    . 
Weiiliiufer-Lor.  . 

DavldHon      

Dome  Exten 

Dome  Lake 

Holllnger     

Mrliityre      

Ncwray      

Porcu    <'rown 

2«  !  Teck-Hughea 

VIpond    

West  Dome 


July  2 

.07' 

.03) 

.25! 

II 

2   62) 


29 
04 
.33 
00 
12 
4   50 


Cresson  con 

Doctor  Jack  Pot. 
Elkton  Con. 

El  Paso 

Gold  Sovereign. . 

Golden  Cycle 

Granite 

Isabella 

Mary  McKinney. 
l'ortl;Mul.    . 
Uilitrd  Gold  M.. 
N'indicator 


4 .  50 
.05 
.04 
.10 
J.  02 
1.58 
.17 
.03i 
.04 
.78 
14 
.305 


ILOXDON 


Burma  Corp...  . 
Cam  A  Motor. . 

c.imp  Bird 

ElOro 

i:speranza 

Mexican  Mines 
Min.  Corp.Can. 

-Xechl.  pfd 

Oroville 

St.  John  del  Rey 
Santa  Gert'dis. . 
Tomboy 


Apr.  1.5 


£4  Os  Od 
Olio 
0  7  9 
0  8  6 
0  8 
5  5 
0  If,  3 
0  10  6 
0  17  9 
0  16  0 
0  12  9 
0    17    3 


0 


*  Bid  prices,    t  closing  prices,    t  Last  Quotations. 


MOVTHLY  AVF.RACE  PRICES  OF  METALS 


Silver 

Xew  York 

London 

1916 

1917     1    1918 

1916 

1917 

1918 

Jan 

.56 ,  775 

75 . 630  SS . 702 

26 . 960 

36.682 

44.356 

Feb 

56 . 755 

77. 585  85.716 

20 . 97S 

37   742 

42 . 792 

57 . 935 

73.861  88.082 

27 .  .597* 

36  410 

43 . 620 

April 

64.415 

73  875  95.340 

30.662 

16 . 963 

47.215 

May 

74 . 269 

74  745  99.505 

35.477 

37.940 

48.980 

June 

65.024 

-()  971 

99.500 

31.060 

39.065 

48 . 875 

July 

62.940 

79  010 

30  000 

40   VlO 

Aug 

66.083 

.S5   407 

31.498 

43   4\« 

Sept 

68  515 

100.740 

32.584 

50.920 

Oct 

67.855 

S7 .  .332 

32.361 

44.3241    . 

Xov .... 

71.604 

S5.891 

34.192 

43.584'.  . 

Dec 

75 . 765 

S5 . 960 

36.410 

43.0621.  .. :: 

"\'ear. . .  . 

65  661 

SI. 417 

31.315 

40  851 

Xew  York  (juotalions  cents  per  ounce  troy,  fine  silver; 
London,  pence  per  ounce,  sterling  silver,  0.925  fine. 


Xew  York 

London 

Electrolytic 

Standard          i  Ele     rolytic 

1917    1    1918 

1917 

1918 

1917 

1918 

Jan 

Feb. .. 
Mar... 
April.  . 
May.... 
June.... 
July... 
Aug. .  . 
Sept... 

Oct 

Xov... 
Dee... 

28  673 
31    7.50 
31    481 

27  935 

28  -  788 

29  962 
26 . 020 
•?5  380 
25.073 
2.5 .  500 
23   500 
23 . 500 

23 . 500 
23 .  .500 
23 . 500 
23.  .")00 
23 . 500 
23 . 500 

131.921 
137.895 
136.750 
133.842 
130.000 
1.30.000 
128.409 
122.391 
117   500 
110  000 
110.000 
110  000 

110.000 
110.000 
1 10 .  000 
1 10. 000 
1 10 , 000 
1 10 . 000 

142.895 
148.100 
151.000 
147.158 
142   000 
142.000 
140.409 
137.000 
135.250 
125.000 
125.000 
125.000 

125  000 
125  000 
125  000 
125  000 
125  000 
125.000 

;;;;■■■ 

Year 

27.180 

1 124. 892 

138.401 

Xew 

Vork        1         London 

1917 

1918 

1917 

1918 

44.175 
51.420 
54.388 
55  910 
63.173 
62.053 
62 . 570 
62.681 
61.542 
61.851 
74.740 
.87.120 

85 .  .500 
92.000 

(a) 

(a) 

(a) 

(a) 

185.813 
198.974 
207 . 443 
220.171 
245.114 
242.083 
242.181 
•.^43.978 
244.038 
247.467 
274.943 
298.556 

293.227 
311    525 

318.875 
329.905 
364.217 
331.925 

April 

May 

July               

December 



.A v.  year 

61.802 

237.563 

(a)  No  average  computed. 


Lead 


Jaimary 

February.... 

March 

April 

May 

June 

July 

August 

September.. 
October. . .  . 
November.. 
December. . 

Year 


Xew  York 


1917    I    1918 


7.620 
8.630 
9  199 
9 .  288 
10.207 
11.171 
10.710 
10.594 
8.680 
6.710 
6.249 
6.375 


8.787 


6.782 
6 .  973 
7.201 
0.  7/2 
6.818 
7.611 


St.    Louis 
1917       1918 


7  530 
8 .  595 
9.120 
9.158 
10.202 
11  123 
10.644 
10.518 
8.611 
6 .  650 
6.187 
0.312 


6 .  684 
0 .  899 
7.091 
0.701 
6.704 
7.511 


8  721 


30  500129.50 
30. 500 1 29. 50 
30.500! 29. 50 
30.500  2 '..50 
30  500 
30 . 500 
30.500 
30 . 500 
30  500 
30 . 500 
30 . 500 
30 . 500 


30  .5001 


Spelter 


January 

February  . 

March 

April 

May 

June 

July 

August 

September.. 
October. .  .  . 
Xovember . 
December. . 


1917 


9  019 
10  045 
10  300 
9  .  459 
9  .  362 
9  371 
8 .  643 
8  .  300 
8  130 
7  083 
7.847 
7  r.S5 


.  S30 
S14 
401 


Year I  8  901' 


S.8I3 


191S 


7.661 
7 .  639 
7 .  286 
(>.7\r> 
7.114 
7.791 


1917 


48  329 
47.000 
47  000 
54  632 
54  000 
54  000 
54 . 000 
54.000 
54.000 
64  000 
54.000 
54.000 


52.413 


1918 


54  000 
54.000 
54  000 
54.000 
54 . 000 
54 . 000 


Xew  York  and  St.  Lotils  quotations,  cents  per  pound. 
London,  pounds  sterling  per  long  ton. 


Xo.  2 

Pig  Iron, 

Bessemert 

Basle  t 

Foundry 

Pgh. 

1917 

1918 

1917   1    1918 

1917    1    1918 

January 

S35  95 

$37   25 

$30  95|$33.95 

$30.95 

$33  95 

February.... 

30  37 

37   25 

30  95     33  95 

30  95 

33  96 

.March 

37  .37 

37.25 

33    49     33  95 

35  91 

33  95 

April 

May 

42.23 

30 .  I  5 

3S  90    32   95 

40  06 

33   9.-I 

46  94 

3(i .  20 

42   84     .33.00 

43   60 

34   (10 

June. 

54   22 

36 .  30 

.50  05 

33.16 

.50    14 

34    Hi 

July 

.57  45 

53   80 

53  96 

August    .... 

54    17 

.50  37 

53  95 

September.. 

46  40 

42   24 

48.58 

October.. . . 

37 .  25 

33  95 

33  95 

November  . 

37.25 

33  95 

33  96 

December.. 

37.25 



33  96 

33.06 

Year 

»43  .57'               $.39  62 

S40.83 

t  As  reported  hy  W.  P.  Snyder  A  Co. 
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The  Mineral  Industry  of  Portugal 

By  FREDERICK  W.  FOOTE-  AND  RASTUS  S.   RANSOM.  JR. I 


A  brief  resume  of  the  mineral  activities  in  Port- 
ugal, together  ivith  some  production  figures,  de- 
tails of  local  ivorking  conditions  and  observations 


ONE  of  the  smaller  nations  of  Europe,  of  which 
comparatively  little  is  heard,  but  which  is  doing 
its  part  manfully  in  the  cause  of  democracy,  is 
Portugal.  This  country  lies  in  the  southern  part  of  Eu- 
rope in  the  southwestern  corner  of  the  Iberian  Penin- 
sula. It  is  little  visited,  and  American  mining  engineers, 
until  recently,  have  overlooked  its  possibilities.  The  im- 
pression prevailing  generally  among  American  engi- 
neers is  that  there  is  nothing  in  Portugal  of  mining  in- 
terest. This  was  our  impression  also,  but  our  views 
have  been  greatly  altered  by  a  visit  and  an  examination 
of  the  mines  and  geological  structure  of  the  country. 

Portugal  Divided  into  Three  Provinces 
Portugal  is  roughly  rectangular,  being  about  350 
miles  in  length  by  135  miles  in  width  and  lying  between 
6^  and  10  west  longitude  and  37'  and  42°  north  lati- 
tude. There  are  only  two  large  cities,  Oporto  (Porto), 
at  the  mouth  of  the  Douro  River,  and  Lisbon  (Lisboa), 
the  capital,  at  the  mouth  of  the  Tejo  River.  These  two 
rivers  divide  the  country  into  three  provinces  as  shown 
on  tha  map  namely:  Tras  Os  Montes,  or  the  most  north- 
ern province;  Beira  Alta,  or  the  high  province,  and 
Beira  Baixa,  or  the  low  province. 

Tras  Os  Montes  is  cut  by  several  ranges  of  mountains 
running  in  a  generally  north  and  south  direction  and 
reaching  altitudes  of  4000  ft.     The  summers  are  cool 
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based  on  a  six  )nijnths'  examination  in  various 
parts  of  the  country.  Copper,  tungsten,  tin,  py- 
Hte,    lead,    arsenic    and    uranium    are    produced. 

and  the  winters  severe — especially  in  the  mountains, 
where  heavy  snowfalls  are  the  rule.  The  Douro  River 
separates  this  province  from  Beira  Alta  and  provides  a 
convenient  means  of  transportation  for  the  product  to 
Oporto,  which  serves  as  an  outlet  for  Tras  Os  Montes 
and  the  northern  part  of  Beira  Alta. 

The  chief  topographical  feature  of  Beira  Alta  is  the 
Serra  Estrella  Mountains,  which  run  in  a  northeast 
direction  across  the  central  portion  of  the  province. 
These  mountains  attain  heights  of  6000  ft.  and  form  an 
effective  divide  between  the  east  and  west  part  of  the 
province.  Other  minor  ranges  reach  4000-  or  oOOO-ft. 
elevation  and  make  the  province  in  general  mountain- 
ous. The  summers  are  dry  in  this  province,  but  the 
winter  is  a  long,  rainy  season  in  the  lowlands  and  one 
of  heavy  snowfalls  in  the  mountains.  The  chief  activi- 
ties of  these  two  provinces  are  grape  growing  for  wine, 
and  grain  raising.  The  lower  province,  Beira  Baixa,  on 
the  south  side  of  the  Tejo  River,  is  flat  except  for  the 
Serra  de  Monchique,  which  runs  east  and  west  across 
the  southern  p;irt  of  the  province.  The  climate  is  hot 
and  dry — not  unlike  that  of  parts  of  our  southwest. 
The  visitor  from  the  north  notices  the  absence  of  bull 
carts,  mules  being  used  almost  exclusively.  The  chief 
industry  is  grain  growing.  As  far  as  the  eye  can 
reach  the  country  is  under  cultivation. 

As  can  be  seen  on  the  map,  the  country  is  well  served 
by  railroads.  These  are  operated  by  the  government. 
The  main  lines  are  of  broader  gage  than  ours    (two 
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Grade. 

Lons 

Per  Cent. 

Tons 

\aUi.- 

75 

3.200 

$753,132 

•259.102 

701.975 

65 

615  6 

356,169 

60 

370 

145.141 

71 

2.163 

103,859 

20.680 

97,805 

95 

960 

49,569 

5 

1,317 

6.552 

48 

6,639 

5,960 

305  (a) 

14,831 

88  (bi 

2,560 

$2,237,553 

meters),  while  the  roads  operating  in  the  mountains 
are  narrow  gage.  The  engines  are  run  entirely  on  wood 
fuel,  as  coal  exports  from  England  to  Portugal  have 
been  stopped  by  an  embargo.  The  service  is  not  rapid, 
but,  barring  revolutions,  is  continuous. 

MiNKR.AL  Deposits  V.\ried  .and  Important 

Mines  are  more  widely  distributed  than  is  generall>- 
supposed,  and  there  are  many  valuable  deposits  un- 
worked  at  present,  due  to  lack  of  capital  in  the  country 
and  also  lack  of  outside  knowledge  of  the  mineral  pos- 
^ibilities  of  Portugal.  Tin  and  tungsten  are  found  in 
Tras  Os  Montes.  Tin,  tungsten,  lead,  coal  and  uranium 
are  found  in  Beira  Alta,  while  copper,  pyrite  and  iron 
are  found  in  Beira  Bai.xa.  The  situation  of  the  oper- 
ating mines  is  shown  on  the  map.  The  production 
in  1914 — the  last  year  for  which  production  figures  are 
available — is  given  in  Table  I. 

TABLE  I.  M1.NER.\L  PKODLCTIOX  OF  PORTUGAL  IX  1914(1) 


Copper 

Pyrites 

Tungstei. 

Tin 

Lead 

Coal 

.\rsenir 

rranium 

Iron 

Radium    . 

Gold  and  silver 

(a)   Milligrams,      (b)    Kilograms. 


Copper,  Pyrite  and  Iron  Ores  in  Beira  Baixa 

In  1914  the  value  of  the  output  of  copper  and  py- 
rite was  SI. 455, 107,  these  being  the  leading  mineral 
products.  During  the  last  two  years,  due  to  war  con- 
ditions, the  output  of  tungsten  has  increased.  In  1917 
its  estimated  value  was  $74,550. 

The  copper  deposits  of  Portugal  occur  in  Beira  Baixa, 
their  situation  being  shown  on  the  map.  The  largest 
of  these  is  the  Minas  de  San  Domingos,  operated  by 
Mason  and  Barry.  This  is  an  extension  of  the  Spanish 
pyrites  deposit  of  Rio  Tinto  and  Tharsis.  San  Domin- 
gos is  situated  not  far  from  the  Spanish  border.  It  has 
been  worked  since  1858.  A  railroad  12  km.  long  from 
Pomarao,  on  the  Rio  Guadiana,  connects  the  mine  with 
the  outside.  The  river  from  Pomarao  is  navigable  to 
the  ocean.  The  ore  contains  0.91  ^r  Cu  and  48.28 ^r  S, 
and  occurs  in  a  mineral  zone  200  ft.  in  width  by  2000 
ft.  in  length  in  Devonian  schists  containing  lenses  of 
cupriferous  pyrite.  The  deposit  is  opened  by  several 
shafts  and  levels  at  122,  150,  180  and  210  m.  depth. 
The  grade  of  the  ore  is  decreasing  with  depth,  but  the 
sulphur  content  makes  the  pyrite  of  economic  value. 
The  copper  is  removed  in  a  leaching  plant  and  the  re- 
maining ore  i.=  shipped  as  pyrite.  In  1914  there  was 
mined  265,987  tons,  of  which  49,665  tons  was  treated 
in  the  leaching  plant,  producing  1029  tons  of  cement 
copper  of  72.3^  purity.  Besides  this,  218,252  tons  of 
pyrite  was  shipped.  Ore  reserves  amounted  to  500,000 
ton.«.  Steam  power  to  the  extent  of  1200  hp.  is  used, 
and  the  company  operates  its  own  locomotives  on  the 
railway  to  Pomarao.    About  2300  laborers  are  employed. 

The  second  mine  of  importance  is  the  Minas  de  San 
Joao  do  De.serto  CAljustral;  operated  by  Belgian  inter- 

'  "Uolrtim   de    IflnaN"    ImprenHa   Xacional,    Lixboa.    l!ilC 


ests.  This  is  situated  30 .  km.  southwest  of  Beja  and 
contains  3500  hectares.  The  ore  is  found  in  six  veins 
ill  schist.  The  veins  contain  copper  pyrite,  averaging 
about  ISc  Cu.  The  veins  are  developed  by  six  shafts 
and  numerous  crosscuts  at  intervals  to  120  m.  depth. 
The  property  has  not  been  in  operation  during  the  Eu- 
ropean war.  The  ruins  of  the  old  mill  and  smeltery  are 
still  to  be  seen.  The  mill  is  equipped  with  Krupp  crush- 
ers, rolls,  jigs  and  tables.  When  we  visited  the  property, 
the  mill  was  dismantled,  so  the  exact  flow  sheet  could 
not  be  determined.  The  copper  concentrates  were 
smelted  in  a  small  furnace,  the  flux  being  mined  through 
a  small  shaft  adjoining  the  mill.    The  concentrates  and 


TUSTKIBrTIOX    OF    MIXT.XC     DlSTIMC'P.s,     I '(iirm ;  .\1. 

flux  were  mixed  in  the  proper  proportions,  put  into 
crucibles  holding  100  kilos  per  charge  and  placed  in  the 
furnace.  During  1914,  165,465  tons  of  ore  was  mined, 
from  which  was  shipped  1229  tons  of  matte  of  77^^^ 
purity  and  39,539  tons  of  pyrite  containing  2  to  5%  Cu. 
Steam  power  to  the  extent  of  700  hp.  was  used.  The 
property  is  inactive  at  present,  due  to  the  abnormal 
and  unstable  conditions  and  the  high  cost  of  supplies. 

In  addition  to  San  Domingos  and  Aljustral,  chalcopy-. 
rite  is  mined  at  Barrangos  and  at  Serra  da  Caviera  by 
English  interests.  Small  amounts  of  gold  and  silver  are 
produced  at  the  latter  property  as  a  byproduct.  Tinoca 
and  Azeiterios,  in  the  northern  part  of  Beira  Baixa, 
and  the  Vale  do  Richo,  in  the  Arouca  district,  and  Zam- 
bijeiro,  near  Evora,  are  the  other  copper  producers  in 
the  couiT  »y 

In  1914  the  oflicial  estimate  of  production  of  tungsten 
concentrates  from  11  producers,  as  shown  in  Table  II, 
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was  615  tons  of  65%  grade.  In  1917  this  production 
had  increased  to  at  least  1500  tons,  and  many  old  mines 
have  been  reopened.  Tung.sten  :r  found  u;  widely  sepa- 
rated regions  in  Tras  Os  Monies  and  Beira  Alta. 

All  the  districts  lie  in  Archa'an  granite-schi.st  areas. 
The  granites  vary  from  fine  to  coarse  grained  vvith  large 
phenocrysts  of  quartz  and  feldspar,  and  frequently  shade 
into  aplite.  and  are  usually  an  intrusion  in  the  schist. 
The  ore  occurs  in  quartz  veins  of  the  fissure  type  cut- 
ting both  granites  and  schists.  It  is  impossible  to  de- 
termine the  zone  in  which  the  tungsten  belongs,  as  it  is 
I'ound  in  some  districts  in  the  zinc  zone,  at  other  prop- 
erties in  the  lead  zone  and  at  still  others  in  the  sul- 
phide zone.  The  lead  and  zinc  zones  are  shallow,  so 
that  the  main  supply  of  ore  is  to  be  derived  from  the 
sulphide  zone.  One  cannot  predict  what  will  occur  with 
deep  development,  as  the  tungsten  mines  in  Portugal  are 
only  a  few  hundred  feet  below  the  surface. 

The  deepest  tungsten  mines  at  present  in  the  world 
are  at  Boulder,   Colo.,  where,   in  the   Conger   mine,   a 
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depth  of  1500  ft.  has  been  reached.  All  that  can  be  said 
is  that  at  some  depth  the  tungsten  should  be  replaced  by 
iron  sulphide.  As  a  rule,  the  richest  ore  has  been  found 
in  the  lead  and  zinc  zones,  but  good  pockets  have  been 
found  in  the  sulphide  zone.  Faulting  is  common.  Ore 
is  also  derived  from  alluvial  or  erosional  deposits.  In 
some  of  the  districts  such  deposits  are  of  sufficient  ex- 
tent and  richness  to  be  commercially  valuable.  The 
tungsten  occurs  mostly  as  wolframite  and  hiibnerite, 
but  scheelite  has  also  been  found.  Tin  and  titanium  are 
generally  associated  with  the  alluvial  deposits.  These 
minerals  also  occur  in  the  country  granite  without  any 
evidence  of  vein  formation. 

A  French  company,  La  Societe  des  Mines  de  Borralha, 
operating  the  Borralha  group,  as  shown  at  W7  on  the 
accompanying  map,  in  Tras  Os  Montes,  is  the  largest 
producer.  The  Wolfram,  Mining  and  Smelting  Co.,  an 
English  concern,  operating  the  Panasqueira  group  at 
W4,  in  Beira  Alta,  and  American  interests  in  the  Viseu 
district  at  WIO  and  Wll,  in  Beira  Alta,  produce  almost 
as  m.uch  as  the  French  company.  By  an  agreement  with 
the  Portuguese  government,  the  products  of  the  mines 
are  shipped  to  France,  England  and  the  United  States 
respectively.  The  remainder  of  the  production,  coming 
from  the  Arouca  district,  the  Braganza  district  and  the 
Guarda  district,  is  purchased  by  agents  of  the  three 
companies  named. 


The  Borralh.i  group,  composed  of  the  Borralha,  Bor- 
rageira,  Outeiro  das  Devesas,  Picoto,  Toncal,  and  Vale 
do  Forno  mines,  is  situated  in  the  Serra  das  Aituras 
at  an  altitude  of  about  HOOD  ft.  The  ore  is  found  in 
numerous  quartz  veins  striking  northea.st  and  dipping 
at  a  slight  angle  to  the  northwest.  The  mines  and  mill 
are  operated  by  hydroelectric  power  from  an  850-hp. 
plant.  About  500  men  and  women  are  employed  and  500 
tons  of  65'',^  concentrates  is  produced  per  year.  The 
concentrates  are  shipped  out  via  Vila  Real  and  Regoa 
and  thence  down  the  Douro  to  Oporto. 

The  Panasqueira  group  is  situated  in  the  Serra  Es- 
trellas  at  an  altitude  of  4000  ft.,  20  km.  northeast  of 
Pampilhosa.  Power  for  mining  and  milling  is  fur- 
nished by  two  gas  engines  of  150  hp.,  375  men  are  em- 
ployed, and  400  tons  of  65  to  70 ''r  concentrates  is  the 
available  capacity  per  year.  The  product  is  shipped  out 
via  Pampilhosa  and  thence  to  Lisbon  by  rail  and  thence 
to  England,  there  being  no  refinery  in  Portugal.  In 
addition  to  the  tungsten,  considerable  quantities  of  tin 
are  produced  and  shipped.  The  coi>ipany  also  owns  and 
operates  the  Pintor  arsenic  mine  and  smeltery,  de- 
scribed subsequently. 

American  interests  have  recently  acquired  and  are 
operating  the  mines  of  the  Dias  Mining  Corporation, 
the  Ramelho  Vieira  Mines,  Inc.,  and  the  Pendao  Mines, 
Inc.  These  consist  of  five  scattered  mines  and  mills 
in  the  Viseu  district,  as  well  as  a  number  of  promis- 
ing prospects.  The  ore  is  derived  from  alluvium  de- 
posits and  fissure  veins  in  granite.  Steam  and  gasoline 
power  is  used  at  the  mills — the  work  in  the  mines  being 
done  by  hand.  About  500  men  and  women  are  employed. 
The  mines  vary  in  altitude  from  1500  to  500  ft.  The 
present  capacity  is  about  250  tons  of  concentrate 
per  year. 

The  mines  of  the  Count  Castelo  de  Paiva  in  the 
Arouca  district,  operated  by  Gustav  Thomas,  are  an  im- 
portant source  of  tungsten.  Hand  methods  of  concen- 
tration are  practiced,  which  is  satisfactory  on  the  coarse 
product,  but  wasteful  of  the  fines  and  gives  a  low  per- 
centage of  extraction. 

The  mine  of  Montado  de  Adoria  at  W8  is  a  note- 
worthy example  of  hand  work.  The  vein  has  been 
drifted  upon  and  ore  removed  by  overhand  stoping 
methods.  The  ore  is  hand  sorted  and  the  picked  ma- 
terial is  sacked  for  shipment.  The  rest  of  the  ore  is 
pounded  up  on  iron  plates  by  girls  with  small  ham- 
mers. They  work  at  120  strokes  per  minute  and  seem 
almost  mechanical  in  their  operation.  This  pounded  ore 
is  passed  over  a  screen  with  i-in.  openings  and  the  over- 
size jigged  by  hand.  The  undersize  is  washed  in  water 
flowing  through  a  long  narrow  box.  The  ore  is  agitated 
in  the  current  by  aid  of  a  small  tin  scoop.  This  oper- 
ation causes  the  coarser  tungsten  to  settle  toward  the 
bottom,  but  the  fines  are  all  washed  away  with  the  sand. 
There  are  15  or  16  large  fissure  veins  in  this  group,  and 
considerable  ore  has  been  taken  out  of  a  large  open  pit, 
where  the  ore  occurs  as  a  stockwork. 

There  has  been  no  mining  below  water  level.  There 
are  several  thousand  tons  of  low-grade  filling  left  in 
the  stopes  and  a  large  dump  of  pyritic  ore  which  it  was 
not  profitable  to  handle  by  hand  methods.  There  are 
excellent  sites  here  for  a  niill,  plenty  of  water  and  good 
possibilities  for  developing  hydroelectric  power.  In 
'"'  \  71.5  tons  of  concentrates  assaying  65%  were  ob- 
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tained  by  this  washing  method,  which  also  produced 
30  tons  of  second-grade  material  and  two  tons  of  60% 
tin  concentrates.  In  addition  to  the  above  mentioned, 
there  are  numerous  small  independent  producers  in  the 
Borralha.  Braganza  and  Guarda  districts.  A  list  of  the 
chief  producers  of  tungsten,  their  1914  production  and 
estimated  1917  production  is  given  in  Table  II.  There 
are  in  all  over  30  tungsten  mines  in  operation  in  Portu- 
gal today. 

TABI.K  11      TINCSIKN  I'KOIMTERS  IN  PORTlG.\L 


Property  Owner 

Capela    do    Spnhor     do8 

Aflitos     Count  de  Paiva 

CheJra,  Tiveda Antonio  Barros 

Cabeco  de  Paredee Societe  des  Etain.-;  de  V 

PanasqU'  ira   Wolfram  M    &  S 


1917 

19H 

(Estimated) 

Tons 

Tons 

10 

40 

4 

ID 

SO 

I2S 

701 

400 

7 

25 

27 

50 

770 

500 

71 

200 

25 

70 

15 

15 

5 

250 

635 

1.685  to 

2.000 

maximum 

C»'^eco  do  Seixo Enipresa  Pcsqui^a  de  Minas. 

Fonte  do  Seixo Alfonso  do  C'ostft      

Borra'ha  Soo   des  Minos  De  Borralha. 

Montado  de  Adoria Gustav  Thomas 

Codirera  Count  do  Sufforn 

Elnoosta  da  Evinha  San 
Cosirado.  Avale  Diaz 

Moin.enta  Ramelho  Vioira 

Pendao Pendao 

Totab 

The  amounts  (riven  are  in  .ill  rases  60<*^  WO, 

The  majority  of  the  old  French  companies  were  un- 
successful, as  they  built  and  equipped  beautiful  surface 
plants  before  developing  sufficient  ore  to  warrant  the 
installation,  and  consequently  there  was  not  sufficient 
capital  to  develop  the  mine.  A  typical  example  of  this 
is  the  tungsten  mill  at  Iffanes  near  Braganza,  in  Tras 
Os  Montes.  There  is  a  deposit  of  tungsten  in  a  contact, 
between  Archaean  schist  and  porphyry  with  a  quartz 
filling.  The  deposit  is  narrow,  the  vein  varying  from  a 
few  inches  to  two  feet  in  width.  The  mill  building  is 
of  stone  and  large  enough  to  hold  three  times  the  pres- 
ent equipment.  It  is  equipped  with  jaw  breaker,  rolls, 
ball  mill,  jigs,  five  steel  tables,  a  buddle,  three-unit  class- 
ifier— all  of  Krupp  make.  The  power  unit  consists  of 
an  80-hp.  horizontal  boiler  and  a  single  expansion  steam 
engine. 

The  mine  equipment  consists  of  a  double-drum  steam 
hoist,  two-stage  air  compressor  of  400  cu.ft.  capacity. 
There  is  an  excellent  fully  equipped  blacksmith  and 
machine  shop  containing  forges,  lathes,  drill  press,  etc. 
The  surface  plant,  however,  was  built  before  the  mine 
was  developed,  and,  after  sinking  125  ft.  and  doing  a 
few  hundred  feet  of  drifting,  the  funds  were  exhausted. 
Hand-washing  treatment  has  been  confined  to  the  oxi- 
dized ores,  where  the  wolframite  and  hiibnerite  are  free 
from  pyrite.  As  soon  as  water  level  has  been  reached 
ihe  pyrite  appears,  operations  are  abandoned  and  a  new 
locality  is  sought.  Consequently  there  are  many  prom- 
ising prospects  in  old  mines  waiting  for  sufficient  cap- 
ital for  proper  development  and  equipment. 

In  view  of  the  fact  that  the  price  of  tungsten  has  been 
fixed  by  the  British  government  at  55s.,  or  $11.80,  per 

lABLE  III.     COHT  OK  Tl :.\<;.s'l'K.N   PUODl'CTION   l'i:i<    LONG  TON 


CoDeeDtratioti 
Methrxl 
Mtrrhaniral 
Hand 


.No  of  Cost  of     Goveriiini-iil 

l'l:wit  I'rixiuetioii        Thx  I'reiKlit  Total 

3  $7   59              $1   07  $0  50  )9   16 

5  8  22               I   07  50  9.79 


long  ton  unit,  plus  allowance  for  freight  and  insurance, 
the  cost  of  tungsten  production  in  Portugal  as  shown  in 
Table  III  is  interesting. 

At  Pana.squeira  Borralha  and  the  American  group, 
where  mechanical  concentration  \h  used,  the  average 
cost  of  production   is  $7.59,  with  a  profit  of  $2.04   per 


unit.  At  five  properties  using  hand  methods  the  cost 
is  $8.23,  showing  an  indicated  profit  of  $2.01  per  unit. 
Ore  bought  at  the  mine  varies  from  $8  to  $10  a  unit,  as 
some  of  the  small  producers  are  able  to  skim  the  rich 
alluvium  at  a  low  cost.  The  tax  of  $1.07  is  based  on  180 
escudos  per  long  ton  of  concentrates  and  is  fixed  by  the 
government  on  exported  ore. 

Tin  Gravel  Deposits  in  Tras  Os  Montes 

As  in  other  localities,  the  association  of  the  tungsten 
and  tin  minerals  in  Portugal  is  marked.  Many  of  the 
tungsten  mines  described  produce  tin  concentrates  as  a 
byproduct.  The  Braganza  and  Guarda  districts  are  the 
chief  producers  of  tin  in  Portugal.  In  the  Braganza  j 
district  the  Borralheira  and  Pereiro  mines  are  operated 
by  a  French  company.  La  Societe  des  Mines  d'Etain 
d'Ervedosa  is  the  largest  producer.  The  mines  are  situ- 
ated on  the  eastern  slope  of  the  Serra  Segundera,  30 
km.  southwest  of  Braganza  at  an  elevation  of  about 
2000  ft.  The  ore  from  both  of  the  mines  is  treated  in  a 
concentrating  mill  operated  by  a  gas  engine  and  pro- 
ducing a  60%  tin  concentrate.  In  1914  the  production 
was  150  tons  of  concentrates.  The  tungsten  mines  of 
Vale  do  Milho,  San  Martinho  de  Angueiro  and  Cabeco 
do  Codeco,  near  Vimioso,  southeast  of  Braganza,  pro- 
duced small  quantities  of  tin  also. 

The  largest  tin  deposit  in  Portugal  is  that  of  the 
Portugese-American  Tin  Co.,  whose  dredging  opera- 
tions have  been  described'.  This  American  company 
operates  a  dredge  about  15  km.  south  of  Guarda.  The 
concession  covers  400  hectares,  or  1000  acres.  The  de- 
posit consists  of  pebbles  and  micaceous  sands  containing 
cassiterite  and  extends  the  length  of  Riberia  de  Macain- 
has  and  is  30  ft.  or  more  in  depth.  The  country  rock  is 
a  coarse-grained  granite  with  white  mica  cut  by  many 
dikes  of  pegmatite  containing  oxidized  ores  of  tungsten, 
tin  and  uranium. 

The  other  tm  deposit  of  note  is  that  of  the  Anglo- 
Portuguese  Tin  Co.,  Ltd.,  an  English  concern  operat- 
ing the  Pendos  de  Isabel  Miguel  mine,  in  the  same 
district.  Hand  methods  of  concentration  similar  to 
those  described  for  tungsten  are  used. 

Small  Production  of  Lead,  Arsenic,  Coal  and  Iron 

About  10  km.  east  of  Albergaria  are  situated  lead 
mines  of  Bracal,  Malhada,  Coval  da  Mo  and  Cabeco  do 
Macieira,  operated  by  Portuguese  interests.  The  ore 
occurs  as  galena  and  has  been  developed  to  a  depth  of 
60  m.  by  several  shafts.  Hydroelectric  power  is  gen- 
erated and  used  for  mining  purposes.  One  water  jacket 
and  one  muffle  furnace  are  used  for  smelting  the  ore. 
A  total  of  2163  tons  of  had  matte  averaging  65.5% 
Pb  was  produced  in  1914 — the  greater  part  for  home 
consumption  in  Portugal. 

Small  amounts  of  anthracite  are  mined  at  San  Pedro 
da  Cova,  at  C2,  near  Oporto,  and  lignite  is  mined  at 
Buracos  at  CI,  near  Figueira  da  Foz,  but  the  quantity  of 
heat  units  in  Portuguese  coals  is  low,  and  the  coals 
are  not  of  great  importance.  In  1914  a  total  of  39,000 
tons  of  coal  was  mined,  but  at  present  the  mines  are 
practicalh-  inactive 

An  interesting  plant,  from  a  metallurgical  stand- 
point,  is  the  arsenic  smeltery   in  connection  with  the 
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Pinto  mines  at  Asl.  The  mines  and  smeltery  are  situated 
about  30  km,  south  of  Oporto  and  are  operated  by  the 
Anglo  Peninsular  Mining  and  Chemical  Co.,  Ltd.,  a  sub- 
sidiary of  the  Wolfram  Mining  and  Smelting  Co.  The 
ore  occurs  as  arsenopyrite  in  veins  in  granite.  The 
veins  are  mined  to  a  depth  of  100  m.,  hydraulic  and 
steam  power  being  used.  One  reverberatory  and  one 
Oxland-type  furnace  are  used,  but  the  greater  part  of 
the  ore  is  smelted  in  Pengilly  furnaces  designed  by  the 
manager,  Albert  Edward  Pengilly,  of  which  type  there 


HANI)     SCREKNS     AXJ)     (IRIZZLY     BARS     A  KK     MADK     RN- 
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are  50  in  operation.  In  1914  the  production  was  803 
tons  of  arsenic  of  a  95%  As.O,,  purity. 

There  are  several  deposits  of  uranite  in  the  Viseu  and 
Guarda  districts  operated  by  French  interests.  The  ore 
occurs  in  pegmatite  dikes  in  granite  impregnated  with 
autunite,  and  contains  5  to  69r  of  the  uranium  oxide. 
These  properties  have  been  well  equipped,  but  have  not 
been  successful,  due  to  the  failure  of  a  leaching  process 
attempted  for  the  recovery  of  uranium.  Carvalhos,  4 
km.  south  of  Viseu,  is  the  chief  operator  at  present. 
In  1904  305  mg.  of  radium  bromide  was  produced  from 
Rosmaneria. 

Iron  occurs  in  beds  in  the  pre-Cambrian  crystalline 
rocks  in  the  district  around  Moura,  in  Beira  Baixa. 
The  ore  is  a  hematite  containing  60 '^r  iron  and  no  phos- 
phorus, sulphur  or  copper.  Zinc  ore  is  found  in  con- 
nection with  some  of  these  deposits.  They  have  been 
worked  to  a  small  extent  by  Henry  Burnay  &  Co.  and 
have  produced  9155  tons  of  ore  containing  45<'r    iron. 

Chromite  Deposit  at  Braganza 

About  2  km.  from  the  town  of  Braganza  there  is  a 
promising  chromite  deposit.  The  ore  occurs  as  a  con- 
tact deposit  between  Archaean  schist  and  a  basic  por- 
phyry. The  deposit  varies  from  a  few  feet  to  20  ft.  in 
thickness  and  is  richly  mineralized  with  chromite. 
Little  work  has  been  done,  the  contact  having  been 
exposed  by  surface  trenching  and  a  few  open  pits. 
Some  ore  has  been  mined  and  hand  sorted.  There  are 
also  known  deposits  of  antimony,  zinc  and  manganese 
in  Portugal,  but  the  extent  or  development  of  these  is 
little  known. 

Mine  Labor  Conditions  in  Portugal 

To  one  accustomed  to  labor  in  the  United  States,  that 
in  Portugal  is  a  trial.  The  peasant  or  farmer  class  of 
Portuguese,    upon    which    the   country    depends,    is   by 


nature  slow,  methodical,  stupid  and  conscientious.  The 
people  are  slow  to  learn  anything  new,  and  if  it  in- 
volves a  change  in  the  mode  of  operation  from  that  to 
which  they  are  accustomed,  it  is  almost  an  impossible 
undertaking.  No  matter  how  explicit  the  directions 
given,  instructions  are  never  followed  exactly.  The 
Portuguese  invariably  do  things  just  a  little  different 
from  the  way  they  should  be  done.  The  better  educated 
the  person,  the  harder  it  is  to  have  instructions  car- 
ried out  explicitly.  With  education  there  seems  to  come 
an  awakening  which  stimulates  "ideas."  These  "ideas" 
are  carried  out  regardless  of  the  result,  and  a  ready  ex- 
cuse is  always  forthcoming.  The  average  Portuguese 
mind  is  not  sufficiently  developed  to  understand  the  pro- 
cess of  logic,  the  laws  of  cause  and  eff'ect  and  how  to 
diff'erentiate  between  the  important  and  the  unimport- 
ant factors.  The  natives  also  have  a  perverted  invent- 
ive sense  which  prompts  them  to  adjust  engines  and 
machinery,  so  that  they  cannot  run.  Practically  all  the 
work  in  the  mills  is  done  by  women.  For  the  most  part 
the  women  are  better  workers  than  the  men  and  more 
easily  instructed. 

There  is  no  class  of  labor  in  Portugal  corresponding 
to  the  miners  and  mill  men  in  America.  All  the  work- 
men own  small  farms  and  work  in  the  mines  only  when 
not  engaged  in  harvesting.  Carpenters,  blacksmiths, 
tinsmiths,  etc.,  turn  out  creditable  work  considering  the 
tools  they  use,  but  they  are  not  at  all  amenable  to  the 
introduction  of  modern  tools  or  improved  methods. 
Portuguese  laborers'  wages  are  low  in  comparison  with 
those  paid  in  the  United  States,  as  shown  in  Table  IV, 
but  the  fact  that  mechanical  appliances  operate  better 
and  at  lower  cost  than  any  Portuguese  hand  labor  must 
always  be  borne  in  mind. 

Under  proper  supervision,  and  with  the  same  mechan- 
ical equipment  used  in  the  United  States,  operating 
costs  should  be  much  less,  on  account  of  the  low  wages, 

table  IV.    TVinCAL  POUTlOrESE  MINE  WAGE  SfALE.  JPLY.    K*  U 

Topojiraphiral  engineer,  per  month  $49  00 

Local  superinteiulent,  i>rr  iiiontli  35   00  to  $105   00 

Portiiaui  se  engineer,  per  month  56  00  to       70  00 

Rooki<eep(r,  pr  month  28  00  to       42  00 

Mill  (•ai>tuin,  i)er  day  70 

Mine  eaptain,  per  day  6J 

(JuanI,  per  day      63 

Miners,  per  day 28  t^              47 

Traiiiniers,  jxr  day     25 

Helper,  per  day  Ml"               14 

Blacksmitli,  |)er  (hiy  35 

Carpenti  r,  per  day  49 

Women,  per  day  14  to              21 

Park  mule  and  driver,  per  <lay  70 

Bull  carl  and  driver,  per  day            .  I    40 

but  the  substitution  of  hand  methods,  no  matter  how 
low  the  wages,  for  any  mechanical  appliance  in  Portu- 
gal, invariably  results  in  higher  costs  and  inferior  grade 
of  product. 

Construction  and  Materials  in  Portugal 

Local  conditions  in  regard  to  the  material  obtainable 
for  construction  purposes  must  be  taken  into  account  in 
the  contemplation  and  design  of  new  plants.  One  of 
the  most  striking  features  is  the  cutting  of  foundation 
blocks  from  solid  granite.  This  is  necessary,  as  the  ce- 
ment manufactured  in  Portugal  is  of  inferior  grade  and 
will  not  stand  up  under  constant  vibration.  With  the 
low  wages,  granite  blocks  can  be  cut  and  placed  at  a 
less  cost  than  a  concrete  foundation  and  give  greater 
satisfaction.  Another  consideration  is  that  of  timber. 
This  is  only  obtainable  in  small  sizes  and  relatively 
short  lengths,  as  it  must  all  be  cut  by  hand  from  green 
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stock  in  the  vicinity  of  the  mine.  Long  heavy  timbers, 
such  as  are  usually  required  for  mill  framing,  are  im- 
possible to  obtain,  and  the  mill  must  be  designed  to  ob- 
tain the  required  rigidity  and  strength  from  the  splicing 
of  a  number  of  i=mall  members. 

At  many  of  the  properties,  all  the  timber  is  carried 
to  the  millsite,  several  kilometers,  on  the  heads  of 
women.  Steep  hillsides  are  generally  available  for  mill 
sites.  An  engineer  coming  to  Portugal  for  the  first 
lime  must  realize  that  only  green  timber  can  be  ob- 
tained, as  seasoned  timber  is  almost  unknown.  Before 
the  outbreak  of  the  war,  equipment  could  be  purchased 
in  England,  but  at  present  it  is  difficult  to  get  it  ex- 
ported. Rails,  steel,  pipe,  etc.,  may  be  obtained  in 
Portugal  at  present  in  small  quantities  at  fair  prices. 


T>i.\<;i:.\.M    <iK    I'.  .i;Tri;ri;sK    .a[ixkh.\i.    (^oxcks.sioxs 

but  only  after  a  long  and  diligent  search.    Table  V  gives 
the  co.st  of  mine  and  powder  supplies  in  July,   1917. 

T.\BLE   V.     CO.ST   OF   Ml.XE  A.\"D   J'OWKH   SLPFLIES   IN   Jl  LV,    1917 

Cape,  per  100  $2  65 

Carbide,  per  kilo                                     2   10 

Dynamite,  p<T  box  of  75  kilof^      28  00 

Ku8«",  p«T  five  meter!.                                  .    19 

(iai^oliiie,  p<r  36  liters                         6   40 

Grease,  per  kilo                                     .....' 24 

.Mobiloil'T,"  ,,rr  litf  i 28 

An  interesting  comparison  of  construction  costs  is 
afforded  by  a  stone  reservoir  of  40,000  gal.  capacity 
recently  built.  It  cost  the  equivalent  of  $3.29  per  cu.yd. 
of  stonework,  or  $4.7fi  per  1000  gal.  capacity.  A  reser- 
voir of  similar  design  but  of  100,000  gal.  capacity  built 
of  concrete  in  Virginia  cost  $28  per  1000  gal.  capacity, 
or  over  five  times  as  much. 

Before  the  outbreak  of  the  war,  the  fuel  question  was 
not  a  serious  one,  as  Cardiff  coal  was  plentiful  and 
easily  obtained.  At  present  there  is  no  coal  in  Portu- 
gal, as  England  has  stopped  exportations  and  the  coal 
jjroduced  in  Portugal  is  practically  worthless.  For 
steam  power,  green  wood  must  be  depended  upon  and 
provision  made  for  a  sufficient  supply  to  last  through 
the  rainy  season,  when  the  wood  trails  are  impassable. 
Steam  power,  generated  in  horizontal  movable  type  boil- 
ers of  15  to  25  hp.,  is  used  where  timber  is  available. 
Gasoline  motors,  both  the  Ilornsby-Stockport  horizontal 
type  and  the  Lister  vertical  engine,  are  often  used  as 


auxiliary  power.  Above  timber  line,  which  is  often  as 
low  as  1000  m.  above  sea  level,  gasoline  power  is  used 
exclusively.  Gasoline  is  shipped  in  boxes  holding  two 
5-gal.  tins,  which  are  carried  as  far  as  possible  by  rail 
and  the  remainder  of  the  journey  by  pack  train.  It 
might  be  interesting  to  note  that  the  wood  from  these 
boxes  and  the  tin  from  the  containers  are  the  chief  con- 
stituents of  the  shacks  of  the  operators  at  these  "sky 
parlor"  plants. 

It  is  possible  to  develop  sufficient  water  power  for 
small  hydroelectric  installations  at  many  of  the  proper- 
ties in  Portugal,  and  the  rainfall  is  sufficient  to  assure 
adequate  water  for  at  least  eight  months  of  the  year, 
while  by  impounding  in  reservoirs  an  annual  water 
power  supply  can  be  counted  upon. 

Mining  Laws  of  Portugal 

The  mining  laws  of  Portugal  are  complicated  and  in- 
volved. They  contain  122  clauses,  relative  to  all  phases 
of  the  industry.  Little  attempt  is  made,  however,  to  en- 
force any  of  the  laws  except  those  relative  to  taxes, 
transfer  of  concessions  and  transportation  of  mineral. 
The  diagram  given  shows  the  method  of  locating 
claims,  which  is  the  reverse  of  the  method  in  the  United 
States.  The  circle,  known  as  the  "registo,"  is  inscribed 
on  the  government  map  and  the  "registo"  plotted,  then 
located  in  the  field  with  reference  to  government  bench 
marks.  A  fee  of  10  escudos''  is  charged  for  "registos." 
Mineral  land  is  divided  into  three  classes.  A,  B  and  C  as 
shown  in  Table  VI,  for  which  the  radii  of  the  circle  are 
respectively  560,  707.1  and  1600.8  m.  Class  A  covers 
metalliferous  veins,  beds  and  alluvium.  Class  B  covers 
graphite,  anthracite,  asbestos,  salt  and  gypsum.  Class 
C  covers  phosphates,  nitrates,  hydrocarbonates  and 
bituminous  substances.  The  discovery  point  in  all  cases 
is  taken  as  the  center  of  the  circle. 

Prospecting  may  be  conducted  within  the  boundary  of 
the  circle  for  a  period  of  two  years  under  class  A  and 
four  years  under  classes  B  and  C.  The  concession  is 
then  granted  to  the  holder  of  the  "registo"  who  has  paid 
his  taxes  during  the  time  of  prospecting.  An  additional 
payment  of  120  escudos  is  required  for  classes  A  and  B 
and  1000  escudos  for  class  C.  Where  possible  the  con- 
cession must  be  a  rectangle  inscribed  in  the  circle  of 
area  50,  100  and  500  hectares  respectively,  but  where 
the  topography  necessitates  it  a  polygon  of  approxi- 
mately the  same  area  may  be  substituted.  In  any  case 
the  orientation  of  the  figure  within  the  circle  is  not 
specified — this  being  left  to  the  concessioner,  so  that 
he  may  make  it  conform  to  the  outline  of  the  develop- 
ment. 

IAHM:   VI.     SIZE,  COST  AND  CONDITIONS  OF  PORTUGUESE 

.MINING  CONCESSIONS 

Class                                                     Meters                  ^'cars  Hectares  Payment 

of                  Clianicter                   Hadius                    for  of  1917 

Cluiiii                Deposit                    Kegisto           I'rospectiiiK    Concession  Exchange 
A      Metalliferous    beds, 

veins 560  0                      2  50  $84 

U     Anthracite,  etc 707    I                       4  100  84 

C      Phosphates,  etc 1,600  8                        4  500  700 

This  method  of  location  on  paper  and  then  in  the  field 
is  likely  to  cause  trouble,  as  the  government  bench 
marks  are  not  accurate  and  errors  are  magnified  1000 
times,  as  the  maps  are  on  the  scale  of  1000:  1.  The 
concession,  while  covering  the  desired  area  on  the  map, 
may  not  in  the  field. 

'The   e.scudo    in    .November,    III  17,    wa.s   worlli    ^df.,    par   boiiiK   -1;  1 . 
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Machinerj-  manufacturers  shipping  to  Portugal 
should  keep  in  mind  the  Portuguese  patent  conditions. 
International  patents  do  not  hold  in  Portugal.  Any 
piece  of  machinery  may  be  patented  in  Portugal,  irre- 
spective of  its  being  patented  by  the  manufacturers  in 
other  countries.  The  effect  of  this  is  that  a  company 
may  import  one  piece  of  machinery,  have  it  patented  in 
Portugal,  and,  using  it  as  a  model,  have  any  number  of 
duplicates  made  and  make  it  illegal  for  the  original 
manufacturer  to  ship  any  more  to  the  country.  Of 
course,  the  machine-shop  facilities  are  not  great,  but 
simple  patented  machinery  such  as  jigs,  trommel 
screens,  etc..  can  be  copied.  It  is  well  for  manufac- 
turers to  secure  a  Portuguese  patent  before  shipping  to 
the  country. 

Portugal  contains  many  valuable  deposits  of  differ- 
ent metals  that  have  scarcely  been  touched  by  the 
native  operations.  Many  deposits  of  proved  worth  have 
been  abandoned  because  of  improper  metallurgical 
methods,  and  many  deposits  now  lie  idle  due  to  improper 
exploration  and  development.  It  is  a  country  well  worth 
investigating  for  one  interested  in  possibihties  within 
easy  reach  of  the  world's  markets. 


Speeding  Up  Chromite  Production 

Domestic  industry  needs  about  150,000  tons  of  chrome 
ore  of  various  grades  for  1918.  A  large  part  of  the  sup- 
ply must  come  from  the  United  States,  and  the  more  the 
better,  to  save  shipping.  According  to  the  latest  report 
by  J.  S.  Diller,  of  the  U.  S.  Geological  Survey,  the  output 
of  chromite  in  the  United  States  in  1917  was  43,725  long 
tons,  of  which  by  far  the  greater  part  came  from  Cali- 
fornia. Oregon  produced  7506  long  tons,  and  smaller 
quantities  came  from  Alaska,  Washington,  Maryland  and 
North  Carolina.  This  year  the  output  must  be  greatly 
increased,  and  the  promise  of  a  considerable  increase  is 
excellent. 

The  large  consumers  are  giving  good  prices,  $1.25  a 
unit  for  SS''c  ore — that  is,  $47.50  a  ton — f.o.b.  cars  on 
the  Pacific  Coast,  on  contracts  extending  through  the 
year,  so  that  it  pays  to  mine  chrome  ore.  Higher-grade 
ore  is  worth  more  and  lower-grade  less  than  the  grade 
noted.  For  30 "^f  ore  65c.  a  unit  is  offered — that  is, 
$19.50  a  ton.  Low  grades  should  be  concentrated  if 
possible,  thus  greatly  increasing  their  value  by  widening 
the  field  and  increasing  the  economy  of  application. 
About  a  dozen  concentrators  are  already  either  in  ouer- 
ation,  in  course  of  construction,  or  in  contemplation  in 
California  and  Oregon.  A  most  hopeful  sign  of  the 
times  is  that  some  of  the  large  deep-gold-mining  com- 
panies are  using  parts  of  their  stamp  mills,  especially 
in  Nevada  County,  for  crushing  and  concentrating  low- 
grade  chrome  ore.  The  ore  sold  on  the  Pacific  Coast  in 
1917  ranged  in  grade  from  30  to  55'"f  chromic  oxide,  and 
the  average  was  about  42%  for  the  total  output,  43.725 
long  tons,  sold  during  the  j^ear  at  an  average  price  of 
$26  a  ton.  The  minimum  price  for  most  of  the  same  ore 
to-day  would  be  $47.50  a  ton. 

Notwithstanding  the  bad  winter  weather,  the  domestic 
production  of  chromite  during  January,  February  and 
March,  1918,  was  11,448  long  tons,  of  which  3679  long 
tons  was  produced  and  shipped  and  5859  long  tons 
produced  but  not  shipped.  The  total  production  in 
April    is    not    completely    reported,    but   appears    to    be 


about  6245  long  tons,  making  a  total  output  for  the  first 
four  months  of  1918  of  17,693  long  tons,  equivalent  to 
14,862  long  tons  of  50';^  ore.  That  is  less  than  one- 
third  of  the  total  domestic  production  expected  in  1918. 
The  most  active  season  for  mining  chrome  ore  is  now 
opening,  and  the  outlook  is  encouraging. 


The   X'aluation   of  Arizona    ProduciniJ: 
Mines  for  I'axation 

111  Arizona  the  full  cash  value  of  property  is  used 
as  a  basis  for  taxation  purposes,  and  in  order  to  arrive 
at  a  figure  to  represent  such  valuation  of  producing 
mines,  the  method  or  .system  adopted  by  the  State  Tax 
Commission  is  based  primarily  on  ability  to  pay  taxes. 
For  assessment  purposes  the  producing  mines  of  the 
state  are  arranged  into  eight  different  classes  as 
follows : 

Class  1 — Copper  mines  whose  orebodies  are  found  in  vein.s, 
fissures  and  lenses  and  do  not  show  evidences  of  exhaustion. 

Class  2 — Copper  mines  whose  orebodies  consist  of 
porphyry  deposits  and  large  acreages  of  contiguous  ground, 
largely  unexplored  and  undeveloped. 

Class  3 — Copper  mines  whose  orebodies  consist  of  de- 
veloped low-grade  porphyry  deposits. 

Class  4 — Copper  mines  whose  orebodies  show  evidences  of 
exhaustion. 

Class  5 — Gold  and  silver  mines  whose  orebodies  show  evi- 
dences of  exhaustion. 

Class  6 — Gold  and  silver  mines  whose  orebodies  have  not 
shown  evidences  of  exhaustion. 

Class  7- — Zinc  and  lead  mines. 

Class  8 — All  producing  mines  of  irregular  output. 

Mines  in  classes  1,  2  and  3  are  valued  on  a  basis  of 
the  amount  shown  by  a  capitalization  of  the  average 
true  annual  net  output  over  a  period  of  five  full  years' 
operation  on  an  earning  basis  of  15%.  Mines  in 
Class  4  are  treated  in  the  same  manner  as  above,  except 
that  a  higher  rate  of  earning  is  allowed  as  a  capitaliza- 
tion figure,  20*^^  being  used.  Classes  5,  6  and  7  are 
allowed  a  still  higher  rate  of  earning,  25%  being  used 
as  a  capitalization  figure.  Mines  of  sporadic  or  irregu- 
lar output,  depending  chiefly  on  a  high  price  of  metal 
as  to  whether  or  not  they  are  able  to  produce  at  a  profit, 
are  assigned  to  Class  8,  and  are  allowed  a  capitalization 
figure  of  33 :\  per  cent. 

For  example,  the  assessed  valuation  of  a  mine  in 
classes  1,  2  or  3,  considering  15''r  as  a  capitalization 
figure  and  showing  a  true  net  pi'oduction,  is  determined 
as  follows: 

True  net  for  1913 $3,000,000 

True  net  for  1914 2,000,000 

True  net  for  1915 1,900,000 

True  net  for  1916 4,500,000 

True  net  for  1917 7,500,000 

Total  true  net  for  5  years $18,900,000 

Average   net  for  one   yeav 3,780,000 

Capitalized  at  IS'/r 25,200,000 

The    latter    figure    being   the    assessed    valuation    for 
taxation. 

Non-producing  mines  are  assessed  nominally.  The 
reduction  in  the  valuation  of  the  producing  mines  of 
the  state  for  the  last  year,  as  compared  to  the  year 
before,  is  due  to  the  fact  of  higher  cost  of  material 
and  labor,  lower  average  price  of  copper,  and  strikes 
during  the  summer  of  1917.  The  tax  commission  has 
fixed  the  state  tax  levy  at  53 Ac.  on  each  $100  valuation, 
based  upon  a  total  net  valuation  of  all  property  in  the 
state  of  $697,000,000. 
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Data  on  Crushing  and  Cyaniding  in  a 

West  African  Mill 


By  PAUL  T.  BRUHL* 


Details  of  equipment  and  practice  at  a  Gold  Coast 
Colony  mill  are  given,  relating  largely  to  ci'ush- 
ing  ayuJ  cyaniding.  Abundant  data  are  furnished 
as  to  results  obtained  and  as  to  the  labor  cost 
and  industrial  practices  developed  by  exceptional 
conditions    and    under   abnormal    disadvantages. 

A  FEW  years  ago  the  West  Coast  of  Africa  was 
known  as  the  "White  Man's  Grave."  Now, 
thanks  to  modern  sanitary  methods  and  to  the 
improvement  in  the  type  of  man  going  out  to  the  colo- 
nies, it  enjoys  a  pleasanter  reputation,  and  though  in 
no  respect  a  health  resort,  it  cannot,  on  the  other  hand, 
be  regarded  as  a  short-cut  to  eternity. 

Starting  from  England,  the  first  port  of  call  is  Las 
Palmas,  an  important  coaling  station  in  the  Canary 
Island.-.    It  i.=:  a  Spanish  town  of  unimposing  houses  and 


untidy  cobbled  .streets;  of  springless  conveyances  and 
picturesque  country'  folk.  There,  too,  one  finds  the 
ubiquitous  British  Indian  trader,  with  his  shawls  and 
zodiac  jewelry,  his  ebony  elephants  and  silver  filigree 
v.ork  from  Orissa.  An  ancient  cathedral  stands  in  the 
heart  of  the  town  overlooking  the  sea. 

At  Freetown,  the  capital  of  the  British  colony  of 
Sierra  Leone,  the  traveler  receives  his  introduction  to 
the  Dark  Continent.  Freetown  is  reputed  by  some  to 
po.<4ses.s  one  of  the  most  beautiful  harbors  in  the  world, 


'Aurora,  Nevada 


but  the  reputation  is  not  altogether  deserved.  A  day's 
steaming  along  a  monotonous  coast  line  of  mangrove 
swamps  brings  one  to  Monrovia,  capital  of  Liberia. 

At  Sekondi  an  open  roadstead,  the  passenger  is 
literally  dumped  overboard  in  a  "mammy-chair,"  and 
then,  swaying  to  the  rhythm  of  a  chant,  the  canoe  is 
driven  shoreward.  In  the  afternoon  he  takes  the  train 
up  to  the  goldfields  of  Tarkwa  and  Prestea  and  further 
north  to  those  of  Ashanti.  What  truth  there  is  in  the 
statement  I  do  not  know,  but  I  was  told  that  the  ballast 
on  the  railroad  assays  50c.  a  ton  in  gold.  The  scenery 
is  pretty,  but  there  is  a  sameness  to  it  that  makes  wel- 
come a  stoppage  at  any  wayside  station,  where  the  hur- 
ried confusion  and  excited  barking  of  a  multitude  of 
dogs  create  an  animated  if  somewhat  noisy  diversion. 

I  purpose  discussing  the  flow  sheet  of  one  of  the 
mills  as  I  saw  it.  In  a  recent  paper  published  in  the 
Journal  a  description  was  given  of  amalgamation  and 
roaster  practice  at  the  Prestea  Block  A  mill.  These 
notes  will  be  devoted  largely,  therefore,  to  the  crushing 
and  cyanide  departments. 

Details  of  Mill  Equipment 

The  equipment  of  the  battery  consisted  of  110  stamps 
of  1250  lb.  each.  Power  was  supplied  from  a  central 
station  and  distributed  among  six  3-phase  induction 
motors  of  70  hp.  each.  The  bin,  with  a  storage  capacity 
of  1500  tons,  had  a  sloping  bottom  lined  with  j%-in. 
plates.  The  ore  was  brought  in  by  two  aerial  tram- 
ways in  skips  carrying  a  quarter  ton.  Feeders  were  of 
the  Challenge  type  and  were  actuated  by  the  outer  tap- 
pet; the  feed  arm  was  on  the  cam  floor  and  was  con- 
nected with  the  friction  plate  by  a  1-in.  manila  rope. 
False  bottoms  were  placed  in  the  mortar  boxes  to  within 
4  in.  of  the  lip,  thus  making  the  die  about  4  in.  above 
the  lip.  A  chuck  block  was  used,  replaced  from  time 
to  time  by  a  smaller  one  to  compensate  for  the  wear  of 
the  dies.  The  box  was  lined  with  jl-in  or  :l-in.  plate. 
The  tappets  and  heads  were  of  cast  steel;  the  shoes 
and  dies  of  Firth's  special  steel.  The  life  of  a  shoe 
when  dropping  through  2-z  in.  110  times  a  minute  with 
a  stamp  duty  of  about  9,  averaged  78  days;  the  die 
lasted  from  10  to  20  days  longer. 

Two  overhead  crawls  were  provided,  which  made  it 
possible  to  move  a  cam  shaft  and  pulley,  fitted  for  use, 
to  any  part  of  the  mill.  They  were  used  also  for  chang- 
ing or  reversing  stems.  The  belt  tighteners  first  used 
were  adjusted  by  rack  and  pinion,  but  later  "jockey 
pulleys"  were  installed.  This  was  an  improvement,  for 
they  are  not  so  hard  on  the  belt.  The  battery  launders 
measured  13  x  13  in.,  with  a  10%  fall;  the  main  launder 
was  14  X  14  in.,  with  a  61%  fall.  Launders  were  lined 
on  the  floors  with  specially  prepared  concrete  slabs  and 
on  the  sides  with  old  belting.  No  mortar  blocks  were 
used,  the  boxes  standing  on  the  concrete  foundation  with 
sheet  lead,  3-in.  rubber  and  tarred  hessian  in  between. 
Eight  lil-in.  bolts  held  the  box  in  position;  1000  gal. 
of  water  was  used  per  ton  of  ore  crushed. 
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The  area  of  the  screens  was  46  x  18  in.  and  their 
average  life  150  hours.  The  cam  shaft  was  8  ft.  x  6 
in.  in  diameter  and  weighed  750  lb.,  lasting  4  to  12 
months.  The  order  of  drop  was  1,  3,  5,  2,  4.  The  stems 
were  16  ft.  long,  S"i  in.  in  diameter.  Their  weight  was 
555  lb.  and  their  life  six  months  to  the  first  break.  The 
weight  of  the  shoes  was  227  lb.  and  the  life  75  days; 
the  weight  of  the  dies  167  lb.  and  the  life  80  days,  occa- 
sionally 110  days.  From  queen  post  to  queen  post  was 
13  ft.  6  in.  by  outside  measurement;  the  space  for  the 
boxes  was  5  ft.  1  in.  Dimensions  of  the  king  po.st  were 
17  ft.  6  in.  x  24  in.  x  ITJ  in.;  of  the  queen  post,  17  ft. 
6  in.  X  24  in.  x  111  in.  Ten-inch  6-ply  Balata  belting 
was  used.  There  were  three  battery  tanks,  with  a  com- 
bined capacity  of  120,000  gallons. 

Amalgamating  Pans  Cleaned  Up  Weekly 

The  pulp  from  the  battery  was  distributed  between  15 
Cobbe-Middleton  pans,  each  of  which  was  cleaned  up 
about  once  a  week,  when  the  rich  material  whi'ch  had 
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become  concentrated  between  the  dies  was  fed,  together 
with  a  few  pounds  of  mercury,  into  the  clean-up  pan, 
which  was  itself  cleaned  up  twice  a  month.  The  pans 
were  arranged  in  two  sets  of  eight,  each  set  being 
driven  by  a  70  hp.  motor.  They  did  good  work  and  re- 
quired little  attention  so  long  as  the  feed  was  free  from 
chips  of  wood.  It  is  important  that  the  feed  be  evenly 
distributed,  as,  obviously,  the  slightest  overfeed  to  any 
pan  will  eventually  lead  to  trouble  and  loss  of  time. 
Care  should  be  taken  also  that  the  space  between  the 
shoulders  of  the  dies  and  the  pan  side  is  not  clogged 
with  heavy  sand.  The  weights  keeping  the  dies  up 
against  the  shoes  were  kept  unaltered  at  the  maximum. 
It  is  claimed  for  the  pans  that  they  do  as  efficient  work 
whatever  the  condition  of  the  shoes  and  dies;  but  I 
found  that  a  new  set  invariably  gave  the  pan  a  greater 
grinding  capacity.  Each  pan  was  provided  with  a  ]- 
in.  fresh-water  service.  If  the  pulp  is  kept  thick,  the 
pan  is  likely  to  choke;  if  too  thin,  there  is  an  excessive 
swirl.     The  feed  should  not  be  allowed  to  splash  over 


the  yoke,  as  sand  collecting  on  the  muller  plate  may  lead 
to  trouble.  The  anti-friction  rings  should  be  kept  well 
lubricated. 

An  average  sizing  test  gave  the  following  results: 
Pan  feed:  -f30,  25.82',^  ;  -f-60,  22.27 ^;  ;  +90,  12.15''/.  ; 
+  120,  4.95%;  —120,  34.80''/^.  Pan  discharge:  +30. 
2.649.;  +60,  34.37',;  +90,  16.51 9.  ;  +120.  6.19',; 
—120,  40.28'r.  It  can  be  seen  from  the  —120  figure 
that  the  pan  did  not  slime  much. 

Details  of  Practice  in  Cyanide  Department 
Eight  300-ton  collectors  received  the  sands  from  the 
Wilfley  tables  through  Butters  &  Mein  distributors,  and, 
when  full,  were  discharged  by  hand  onto  a  belt  conveyer 
feeding  18  cyanide  tanks  of  250-ton  capacity.  Three 
.stock  solutions  were  employed,  namely:  .strong,  running 
0.259;  KCN;  medium.  0.15r;  KCN;  and  weak,  0.08% 
KCN.  The  requisite  additions  of  cyanide  were  made  to 
the  strong  sump.  During  the  charging  of  a  tank  250 
lb.  of  lime  was  added  and  100  lb.  more  u.sed  as  a  cover. 
The  treatment  cycle,  which  required  5i  to  6J  days, 
was  as  follows: 

1.  Pump  up  firs*  strong  .solution;  leach  until  effluent 
has  a  cyanide  content  of  0.05%  ;  shut  cock  for  six  hours; 
pump  up  enough  to  keep  surface  covered  (about  90  tons 
of  solution). 

2.  Open  cock,  drain  dry;  dig  over  surface  as  soon  as 
dry  enough  to  stand  on;  pump  second  strong  .solution; 
when  leaching  freely  shut  cock  for  six  hours  (about 
70  tons  of  solution). 

3.  Open  cock,  drain  as  in    (2)  ;  pump  medium  solu 
tion;  shut  cock  for  six  hours    (about  70  tons  of  solu- 
tion). 

4.  Pump  weak  solution   (about  175  tons  of  solution). 

5.  Pump  as  much  water  as  possible. 

Graphite  Caused  Premature  Precipitation 

Trouble  was  experienced  from  graphite  present  in 
the  sands.  As  dissolution  of  the  gold  and  its  prema- 
ture precipitation  take  place  simultaneously,  it  would 
seem  preferable  to.  omit  any  step  which  involves  the 
closing  of  the  leaching  cock.  A  higher  recovery  would 
possibly  have  been  made  if  a  greater  volume  of  solution 
had  been  drawn  through  the  charge  within  the  same 
time  limits. 

In  making  a  clean-up,  the  following  order  was  pur- 
.sued:  Shut  off  the  solution,  add  10  lb.  of  KCN  to  the 
head  of  the  box  and  run  a  moderate  .stream  of  water 
through  for  two  hours.  The  fine  gold  slimes  were  trans- 
ferred to  two  Johnson  presses  by  means  of  a  suction 
pump.  The  long  zinc  was  .scrubbed  in  the  clean-up  tank; 
the  short  zinc  and  slimes  below  the  screen  in  each  com- 
partment were  carried  to  the  acid  tanks  in  buckets. 

The  short  zinc  was  treated  with  sulphuric  acid  in 
the  acid  tank  and  steam-heated  for  two  hours,  the  zinc 
being  dissolved  by  the  acid.  This  was  followed  by  six 
or  eight  water  washes.  The  contents  of  the  tank  wem 
then  transferred  to  *he  clean-up  tank,  whence  the>- 
were  passed  through  a  Johnson  press,  the  resultant 
cake   being  calcined   and   smelted. 

The  fine  slimes  were  passed  at  once  through  the  press, 
then  calcined  to  reduce  the  bulk  of  material  for  smelt- 
ing. They  were  then  treated  with  acid  and  filter- 
pressed  and  the  cake  was  calcined  and  smelted. 

Following  is  a  record  of  a  clean-up  taken  at  random: 
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First  day — Box  1 :  eight  15-cu.ft.  compartments,  62  lb. 
of  zinc  in  each;  box  2:  eight  15-cu.ft.  comoartnients, 
57  lb.  of  zinc  in  each ;  box  3 :  eight  10-cu.ft.  compart- 
ments, 40  lb.  of  zinc  in  each.  One  pound  of  lead  ace- 
tate was  used  for  every  80  lb.  of  fresh  zinc.  Sixteen 
carboys  of  acid  were  required. 

Second  day — Box  4:  14  cu.ft.  per  compartment,  60 
lb.  zinc  per  compartment;  box  5:  11  cu.ft.  per  com- 
partment, 42  lb.  zinc  in  each;  box  6:  11  cu.ft.  per  com- 
partment. 42  lb.  zinc  in  each.  Seventeen  carboys  of 
acid  were  used,  and  for  every  60  lb.  of  fresh  zinc  one 
pound  of  lead  acetate  was  also  used. 

In  smelting  the  precipitate,  on  the  first  day,  45  lb.  of 
borax,  10  lb.  of  sand,  5  lb.  of  sodium  bicarbonate,  and 
5  lb.  of  potassium  permanganate  were  used  to  flux  82 
lb.  of  gold  slimes,  from  which  360  oz.  of  bullion,  valued 
at  $5250,  was  obtained.  On  the  second  day,  25  lb.  of 
borax  and  5  lb.  each  of  sand,  sodium  bicarbonate  and 
potassium  permanganate  were  used  for  44  lb.  of  gold 
slimes,    yielding    117    oz.    of    bullion    valued    at    $1600. 

The  results  obtained  from  cyaniding  raw  and  roasted 
concentrates  are  given  in  the  following  table: 

TABLE  I.     DATA  OX  CVAXIDIXG  COXCKXTHATKS 
Strength  of 
Strength                   Sohition 
of                            After 

Xo.       Solution,  Hours  Agitation,  Pit  Cent. 

of               '"c           Agi-             '~'c  Per  Cent.  of 

Hun           KC"X       tated        KCX  Solids  Heads  Tails  Uecovery 

1  0   5            U           0.41  44  $40  80  $5  70  86  03 

2  0.5            18           0  41  44  -fO  80  6  00  85  35 

3  0  5           24           0  41  44  40.80  5   30  87  00 

4  C                36           0  41  44  40  80  5   22  87   21 

5  0  5           48           0  41  44  40  80  4  95  87  90 

6  0  .-            36           0   40  40  43  70  8  24  81    20 

7  0   5           48           0  41  40  43   70  8   50  80  60 

8  0   5            36           0  47  40  45  00  2  84  93   70 

9  0   5            36            0  47  40  45   00  3   22  92   90 
10              0  5            48            0  46  40  45   00  3   56  92   09 

Runs   Xo.    I   to   7,  inclusive,   were  raw    idiiceiitrati  s    anil    Xu    8    lo   10    wire 
roosted  roneentratcs. 

Expi^riments  were  also  conducted  on  the  slimes  which 
flowed  untreated  to  the  dam.  The  thickened  slimes  were 
passed  over  a  Deister  table  and  the  tailings  cyanided. 
The  table  feed  contained  30 ''c  dry  slime.  The  heads 
were  $2.04.  The  concentrates  ran  $46.74  and  the  tails 
$1.64.  The  ratio  of  concentration  was  118  and  the  re- 
covery 20.3  per  cent. 

The  tails  which  were  cyanided  contained  16''r  dry 
slime  and  averaged  $1.64.  The  strength  of  solution  was 
0.5'^c  KCN.  CaO  used  was  3  lb.  per  ton  and  the  lead 
acetate  was  0.5  lb.  per  ton.  Agitation  was  continued 
eight  hours.  A  50*^1  recovery  was  obtained,  the  tails 
running  82c.  per  ton. 

Results  of  screen  tests  made  in  various  departments 
of  the  mill  are  given  in  the  following  table: 

TAbLI.   II.     UKSLLTS  OF  SCPEEX  TF.STS 

Coarae  Fine 

Hattery  Sand,  Sand.  Slimes 

Srufu  Wilflev  Wilfiev  .Sands  Sent 

Din-  Pan  Table  Table  as  to 

S<-r<-<-n           <  harge  Tail.>»  Feeil  Fei'd  Cyanided  Dam          Screen 

-^30             25  82  2  64  8    10  0  07  7  95  0  25            +30 

-60             22   27  34   37  49  83  2    17  45  07  1    05             +60 

-90             12    15  16   51  19  69  14   00  21    55  1    00            +90 

-I2n               4  95  6    19  5   33  11    2)  6   31  0  65          J  120 

-120      34  80  40  28  17  05  72  47  19  06  96  90      120 

The  .samples  of  feed  and  mill  products  were  taken  in 
the  following  manner: 

At  the  battery,  a  .screen  sample  was  taken  hourly 
right  across  the  screen  with  a  slot  .scoop  h  in.  wide, 
a  .separate  .sample  being  taken  for  each  shift.  In  ad- 
dition, a  motor-driven  automatic  sampler  cut  the  sam- 
ple for  the  day  from  the  main  launder. 

In  the  regrinding  department,  a  heads  sample  for 
each  .shift  was  taken  hourlv   with  a  slot  scoop  from  the 


feed  pipes  to  the  pans.  A  shift  sample  of  the  tails 
was  taken  hourly  with  a  slot  scoop  right  across  screens. 
Raw  concentrates  were  sampled  every  morning,  the 
samples  being  taken  from  boxes  with  a  cheese  sampler. 
The  sample  weighed  about  15  lb.  and  represented  15  to 
18  tons  of  concentrates. 

A  scoop  sample  was  taken  hourly  of  the  roasted  con- 
centrates from  the  feed  pipe  to  the  grinding  pan  and 
represented  the  head  value  of  the  agitator  charge  plus 
what  gold  had  been  extracted  by  amalgamation  in  the 
pan.  The  sample  extended  over  the  time  necessary  to 
fill  an  agitator. 

In  sampling  the  roaster  residues,  a  small  piece  about 
the  size  of  a  walnut  was  broken  from  each  cake  during 
the    cleaning    of   the    press.      Each    agitator    contained 


coBDio-.Mijii  >i.i;to.x  I'a.x  Hr)r.sK.  i-kkstka  block  .\  .MII^L, 
iim.n  r().\sT  ot.oxv.  .\futc.\ 

enough  for  three  to  five  press  charges,  depending  on 
the  consistency  of  the  pulp.  Each  press  residue  was 
assayed  separately  and  the  results  were  averaged  for 
each  agitator. 

The  roaster  solutions  were  sampled  from  the  press 
cocks  during  filling.  A  sample  of  the  final  drainings 
was  also  taken  at  the  end  of  the  water  wash.  Drip 
samples  were  taken  from  the  head  and  discharge  ends 
of  the  extractor  box. 

At  the  sands  plant,  a  grab  sample  of  the  charge 
was  taken  from  the  conveyor  belt  during  filling  and 
weighed  120  lb.,  representing  220  to  240  tons.  A  sample 
was  taken  of  the  residue  with  a  cheese  sampler  from 
each  truck  as  it  was  run  to  the  dump.  The  weight  of 
the  sample  was  120  pounds. 

A  drip  sample  of  the  solutions  was  taken  on  each 
shift  from  the  head  and  discharge  ends  of  each  ex- 
tractor   box.      A    sample    was    also    taken    of    the    last 

GOLD    COA.ST    .\.\TI\'l-:    .\  X I  i    WIllTIO    L.\l!iill    '"OST.S 

XiiinhiT  i.f  Monthly 

Deparlinrnt  Shifts  Cost 

Crusher,  1. ins  ;uul  aerial  tianiwav.    .  894  $395 

Hatterv                   854  430 

Itegrinding      410  200 

AtiialganiatiDii 271  135 

Concentration 464  200 

Roaster      832  340 

Water  supply                  86  32 

C-lean-up               .    .  114  52 

Discharging  tanks  2,350  1.090 

Transferring  1,162  485 

Spare                   226  135 

Extractor  house    414  180 

Construction      1,251  435 

Total-  9.128  $4,109 

drainings  from  the  final  water  wash  of  each  charge.     A 

sample  of  the  slimes  was  taken  hourly   from  the  tails. 

The    cost    of    i'i)'rr    was    not    high.     The    figures    in 
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the   preceding   table    represent   the   costs    for   a   month  Qold   ProduCCrS  of  the  British   Empire 

chosen  at  random.  rp      iy  ^ 

The  white  labor  costs  were  on  a  scale  approximately  ■*•       i^ieei 

reflecting  the  situation  of  the  mine  and  local  conditions.  London  cables  to  the  Neiv  '^ork  Times  announce  a 

Monthly  meeting  to  be  held  soon  of  the  chief  representatives  of 

Mmsuperintomiont                                             Soo  ^0^^  producers  of  the  British  Empire,  the  purpose  of 

Miiiforenian                                                         350  which  is  to  formulate  and  submit  their  case  with  regard 

Shift  bosses  (3)  600 

Operators(i8)  2.835  tc  the  value  received  for  their  product  from  the  govern- 

Battery  foreman  225  ment.  Sir  Lionel  Phillips,  of  the  Wemher  Beit  interests, 

M^ciuni^t^fifAegriSg depart ment^^^^....  175  who  has  been  identified  with  the  gold  industry  in  the 

Total  $5,o85~  Transvaal  for  many  years,  has  called  attention  to  the 

A  few  years  ago  such  white  labor  as  could  be  ob-  reduction  of  gold  production,  which  he  ascribes  to  the 

tained  was  not  of  a  high  order,  but,  more  recently,  a  ^^^t  that  freedom  is  not  allowed  the  mines  in  fixing  the 

better  class  of  man  has  been  attracted,  and  the  stand-  P^^^^  ^^^  ^^^^^'  Product. 

ard  of  efficiency  has  consequently  been  raised.     Every  ~    ~ 

operator  was  entitled  to  three  months'  vacation  a  year.         Seek  To  Make  Britain  Independent  of 
transportation   paid   by  the  company,   and   a   bonus  of  Oemian   Raw   Materials 

$150  paid  six  months  after  return  to  work.     Salaried 

men  were  given  half  pav  during  vacations  on  the  same  Resolutions    were    recently    adopted   at   the    Imperial 

conditions.     Native  labor  was  not  uniformlv  good,  but  ^ar  Conference  in  London,  states  the  New  York  Times, 

the  exercise  of  a  little  tact  and  patience  developed  the  Thev    aim   to   free  the  empire   from   dependence   upon 

more  intelligent  into  useful  millmen,  especially  in  the  German-controlled  organizations,  to  promote  measures 

,    . .      ^  necessary  to  obtain  for  the  empire  and  its  allies  the  com- 

mand  of  certain  essential  raw  material  to  enable  them 

„  J'Al  Af  'IQl"  ^°  repair  the  effects  of  the  war  as  soon  as  possible  and 

Coeur  d  Alene  Mines  in    iVl/  ^^  safeguard  their  industrial  requirements,  and  the  ap- 

Production   and  net   profits   of   Coeur   d' Alene   mines  pointment  of  a  committee  to  consider  possible  methods 

during  1917  are  given  in  an  accompanying  table  and  by  which  these  essential   raw  materials   might  be  ob- 

have  been  compiled  from  sworn  statements  on  file  with  tained. 

the    county    assessor.      Bunker    Hill    &    Sullivan    leads         The  conference  expressed  the  opinion  that  the  gov- 

the  production  with  an  output  for  1917  of  493,030  tons:  ernments  of  the  British  Empire  should  make  such  ar- 

the  Morning  mine,  of  the  Federal  Mining  and  Smelting  rangements    among    themselves    as    would    insure    that 

Co.,  is  second,  with  469,079  tons;  the  Hecla  is  third,  essential    raw    materials    produced    within    the    empire 

with  374,218  tons,  and  the  Interstate-Callahan  produced  should  be  available  for  utilization  within  the  empire  and 

161,455  tons  during  the  year.    In  1916,  these  four  mines  within  allied  countries. 

maintained  the  same  relative  position   in  the   rank  of  Germany's  inability  to  procure  raw  materials  has  led 

producers  in  the  CcEur  d'Alene  di.strict.  Bunker  Hill  &  to  the  closing  down  of  a  great  number  of  her  industries. 

Sullivan  producing  475,784  tons.  Returns  published  in  the  German  press  show  that  only 

PRODrCTION   AXI)  XET  PROFITS  OF  COEIH  D'ALENE  MIXES  FOR    1917 

Tons                    Gross  Extraction               Freight  and               H.-tternicnts 

Mines                                                           Eitraotf.l               \alue  Cost                      Treatment                 and  Repairs                X.t  I  rolit.- 

ral^donia                                                                                                       38,557          $1,849,254  94  $137,110  84             $484,988  63                                                ^'-^-^isi  to 

fS9^j^'  ^    ■       ..^  ;s:j;5    .,s:t;s?j    ^^^^^n    ..11       -"«"    ■■!  i 

IsS     ■    ■■■ :::::::::  'S       '2IS§1       '1J;S  S       '; :      ;  ": 

BlaokHawk         ...  '5.600  117,125  62  66,947   79  -6304  67  11I«  it 

F^"m;^ke>:::::::::::::::::::::: ^,27.        35.0237.        .8,5358  9,73943  6.748  43 

Wvoniing^ 116562  994  407  83  525  493  89  293,202   40  44,892  98  .30.812  56 

H^cuVes         islo"  9,880:9%:63  2,H0:052  96  3.765,024  76  285.500  39  3,690.400  52 

OnllAo   ■ '^O'  32,8.106  16.974   09  8,200   00  ^,n,    «-  7,636  96 

vjntaricK 717045  6,  lOlOJ 

^;;^^r^:^'^ ;::::::;;;;;::::::::::::::::::;:::::::::      -m.6      .,338:32. 99       5,8,79946       44..o,9  60  27,645 .2       3508578, 

..naconda  (Douglas) 3^  7  ^  J     /o  J  6^  -3^9  It  \nM\     3  262..60  82  .,895.065   45 

Kss..::::::::::;::::::::::::::::::::::  37.297      3350.10504      ,335,55270         6,6  '"l.K3» 

Ipterstat.e-Callaban    '61.4   5  250.8       42            'H%V'^]               290!    II    58                   258:840  72.M           .37.322  78 

Green  HiU-Cleveland ^8.01^  Hg^l^^^  4^0^            M73  479   52           4.64. ..8.    03                .,056.6.8  87      (c)  2.447.285  86 

Bunker  H.U  &  i^uUivan 13374  72  74.54                 41835   30                 15,719  85                     50.000  00 

National i-'.j/t     i i..ii<    j-i  ^ 

.p^jj^lg  2J00~958       $39,677.698   29       $11,128,457  89       $13,409.545    17  $2,348,707   72       $12,765,1.3   25 

(fl)  Xet  loss.      (M  Paid  Federal  Company,     ir)  Imludes  $33,60.    88  royaltits. 

D^^;.,,^^    ;,^    r^Ki'Viiiah.n  70  out  of  nOO  spinning  and  weaving  mlUs  are  now  able 

Kadium  in  ^..ninuanua  ^^  ^^^^  ^^^^^_  ^^^^  ^^j^.  ^.^o  out  of  45.000  silk  looms  are 

Unofficial    notices    appearing    in    the    newspapers    of  .  in  operation;  that  only  15  out  of  720  plants  in  the  oil 

Mexico  City,  according  to  a  recent  consular  report  from  industry  can  do  busines,  and  that  one-half  of  the  boot 

there,  announce  that  there  has  just  been  organized  in  and  shoe  factories  of  the  empire  are  closed, 

the  Mexican  capital  a  company  for  the  exploitation  of  Before  the  war  Germany  imported  £250.000.000  worth 

mines  in  the  State  of  Chihuahua  in  which  traces  of  ra-  of  raw  materials  to  keep  her  trade  going. 

dium  have  recently  been  discovered.     The  company,  ac-  

cording  to  these  accounts,  will  operate  with  a  capital  ap-  yy^^^    Pebbles   exported   from    Denmark    to    the     United 

proximating  1  000.000  pesos  and  will  start  its  work  of  states  decreased  in  value  from  $168,336  for  1916  to  $115,43.5 

exploration  immediately.  for   1917,  according  to  certified  American   invoices. 
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The  Survey  Office  on  the  Rand 


By  E.  M.  WESTON 


Control  of  stopitiy  operations  is  a  vital  factor  in 
the  efficient  operation  of  a  mine.  The  present 
article  deals  with  the  ivork  of  the  mine  surveyor 
in  gathering,  sijstematizing  and  iyiterpreting 
the  data  required  for  the  determination  of  the 
stoping  limits  of  orebodies  in  the  larger  South 
African  gold  mines  atid  presents  the  formula  used. 

THE  important  work  of  the  Rand  survey  office,  in 
conjunction  v.  ith  the  sampling  department,  usually 
under  the  direct  charge  of  the  chief  surveyor,  is  in 
controlling  stoping  operations  and  the  grade  of  ore  sent 
to  the  mill,  and  in  deciding  on  the  payability  of  doubtful 


companying  Form  A,  and  the  items  are  grouped  under 
the  various  shafts,  reefs,  and  levels,  and  into  raises, 
cuts,  winzes  and  drifts,  together  with  the  values  of  the 
reef  encountered  in  development.  Data  are  thus  ob- 
tained for  the  calculation  of  the  ore  developed  during 
the  month.  Toward  the  end  of  the  month  all  stopes  are 
measured  up,  and  where  a  sufficient  number  of  survey- 
ors are  unavailable  the  sampling  staff  assists. 

Detail  of  Operations  Systkmatically  Recorded 

The  orebodies  being,  as  a  rule,  tabular  and  of  a  fairly 
regular  width,  the  methods  used  show  no  departure  from 
those  usually  employed.  The  stope  widths  given  by  the 
samplers  are  checked  by  the  surveyors,  and  any  discrep- 
ancies investigated.     As  soon  as  the  fathomages  broken 


South  African  G.  M.  Co.  (Form  A) 

Shaft  No.                                                  Development  Return  for  Month  of 191. ... 

\NORKINC  PI-\CE 

H.I- 
R.U. 

From 

To 

Total 

Feel 
on 
Reef 

Reef 
Width 

Reef 

Value 

Inch 
Dwt. 

Backs 

Stope 
Width 

ACTUAL  TONS  DEVELOPED                              I 

4  d.l.  It   over 

Tol.l 

R«t 

Tor.. 

V.I. 

Tons. 

Vil. 

Ton*. 

V.I. 

Ck.nn.l. 

TOTALS  AND  AXTRAGES            1 

Capital  Account  Foot 

"""^'- 

Total  Tons  Mined 
Main  Shaft  Denth 

Aux.  Shaft  Depth 
Mine  Surveyor.                                                                                   

Manager.          | 

Cost  (Form  B) 

0*a<'s   N«me     ]     Stope  No.          Width 

Psdionis 
Broken 

Tom  Broken 

NaCive  Shifts 
per  Fathom 

European 

Wa«ej  per 

Fathom 

Native     Wages 
per  Fathom 

Compound 

Qiar^e  per 

Fathom 

Empiosivet 
per  Fathom 

Caps,  Fuse, 
Candles,    etc., 
t>er  Fathom 

Drill 
Sharpening 

Total  Cost  per 

Fathom  and 

per  Ton 

NoTr— Prepared  by  ihaft  clerk  from  records  he  keeps  of  stores  issued  to         p«y  rates  obtained  from  the  "white"  time  office.     Fathomages  and  Ion- 
various  gan^  >"<]  from  records  of  native  shifts  worksd  obtained  from         nages  are  furnished  by  surveyor.     For  machine  stopet  the  additional 
the  time  oAcc  at  (Compound)  and  from  record  of  European  shifts  and         item*  of  cost  of  (air  hoses  and  machine  repairs)    (machine  •t€«))  and 
compressed  air  per  fathom  and  per  ton  are  added. 

Shaft  No Efficiency  Return  for  Month  of 191     (Form  C) 

STOPING 

PROSPECTING 

DEVELOPMENT 

CAPTL.  ACCT. 

TOTAL 

Total  inches  drilled  by  Hammer  Boys.  (As  per  Compound  Returns.) 

Total  Hammer  Boy  Shifts.  (As  per  Compound  Returns.) 

Average  inches  per  Hammer  Boy  per  shift. 

Total  Tons  broken  hv  Hammer  Boys.  ( As  per  Surveyor's  Measurements). 

Tons  broken  per  Hammer  Boy  per  shift.     (As  per  Shaft  Clerk's 

Returns.    I>edLkct  total  shifts  on  reclamation.) 

Avera^  Number  of  Hammer  Boys  per  sh 

ift 

Total  Number  of  Machine  shift 

.8. 

Average  Number  of  Machinei 

s  per  e 

hift. 

Total  Tons  broken  by  Machines.  (Sun 

■eyor's  Measurements.) 

Tons  JM-oken  per  Machine  per  shift.    (As  per  Shaft  Clerk's  Returns.) 

Total  lb.  of  Hxplosives  used  Hand  I,ahor. 

Lb.  of  Kxplosi\es  used  per  ton  broken  by  H 

and  Labor.  (Manager's 

Tonnage,  equals  Ions  niillL-d  less  tons  from  development.) 

1       1  h    per  Irncar  frxjt  Hand  1  ahor.    (  Kstimated  at 
,        Iota!   lb.  of  l-.xplosl\cs  used  b>    Hock  Drills. 

4  lb.  per  ft) 

l.b,  of  Kxplcjsises  used  per  loo  broken  bv  Rock  Drills.  (Surveyor's 

.Meanuremcnl   I  oniiagc. ' 

IJi.  per  linear  foot  Kf>ck  iirills. 

Total  Tons  trammed. 

IQotal  (ramming  shifts. 

Ascragt  Nuinln-r  of  Koys  iramminK.    (From  Compound  Returns 

ofSliifis  forked) 

Tons  trammed  per  boy  per  shift. 

Tctml 

Mine  Surveyor.                                                                      Manager.       \ 

OI'Klt.'VTINU     CHAIIT.S     CSKD     I.\     U.\.V1)     .MI.VIOS 


Vjlock.s  of  reef  which  have  been  developed  or  are  heiiiK 
.Htoped.  The  efruiency  of  trammiriK  and  .shoveling  work 
iK  indicated  by  the  fiKtJre.s  that  the  Hurveyors  jfather. 
The  return  of  development  footajfe,  shaft  .sinking  and 
excavatioHH  for  »ump«  and  Htationw  is  shown  in  the  ac- 


iii  the  variou.s  .slopes  have  been  calculated,  these  returns 
are  forwarded  to  the  shaft  clerk,  who  has  details  of  all 
co.sts  incurred  in  each  stope,  except  timber,  and  he  pre- 
pares a  cost  sheet  such  as  Form  B,  which  gives  all  of 
the  necessary  details  of  the  cost  of  each  stope,  and,  in 
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addition,  the  cost  per  fathom.  From  the  timekeeper's 
office  of  the  native  compound,  returns  are  obtained 
showing  the  total  number  of  natives  employed  and  the 
total  shifts  worked  under  various  heads;  also  the  total 
inches  drilled  and  any  other  cost  items  of  native  and 
European  labor. 

The  white-labor  timekeeping  is,  however,  kept  sepa- 
rate and  in  a  different  department  from  the  native. 
Truck  tallies  are  kept  by  the  shaft  clerk  for  each  stope 
and  level,  and  these  are  available  as  a  check  and  for 
comparison  with  the  surveyor's  figures,  and,  where 
reclamation  work  is  going  on,  they  are  the  only  means 
of  estimating  the  tonnage  drawn  from  places  which  can- 
not be  measured  up.  Form  C  records  the  monthly  sum- 
mary of  labor  and  materials  used  in  mining. 

Square  Fathom  Measurement  Unit 

The  square  fathom  is  the  unit  of  measurement,  and, 
for  purposes  of  checking  the  accuracy  of  the  returns 
made  out,  the  surveyor  uses  the  following  interesting 
formulas,  which  I  do  not  remember  having  seen  in 
print  before:  Twelve  cu.ft,  of  unbroken  reef  in  place 
are  taken  as  the  weight  of  one  ton  of  2000  lb.;  one 
fathom  =r  36  sq.ft.;  stoping  widths  are  measured  in 
inches  and  are  designated  SW;  F  is  the  fathomage 
broken.       The    cubic    footage    in    one    fathom    equals, 

36X  SW    ^,     ,  .  ^    ,  SW 

-y-  the  tonnage  in  one  fathom  equals,  36  X     .r, 

1  SW  F 

X  -j^  or,  -y^;   SW  X  ^  equals  tonnage ;  or  SW  equals 

tonnage  divided  by  one-fourth  of  the  fathomage.  Aver- 
ages are  computed  as  follows:    SW  X  Assay  Value  in 

tons  X  assay  value 


dwt.  =  inch  dwt.     Inch  dwt. 


gold  contents  of  fathomage  broken. 


F 
4 


Sources  of  Mill  Ore  Supply 

The  ore  supply  of  the  mill  may  be  taken  from  the  fol- 
lowing sources:  (1)  From  payable  ore  extracted  by 
stoping  from  blocks  of  ore  developed  and  classified  in 
the  ore  reserves  as  payable  ore;  (2)  from  blocks  classed 
in  the  ore  reserves  as  unpayable;  (3)  from  isolated 
blocks  of  payable  ore  which  are  not  developed  suffi- 
ciently to  be  added  to  the  ore  reserves,  but  which  are 
developed  and  removed  at  the  same  time  by  stoping — the 
more  faulted  the  orebody  or  the  more  erratic  the  ore  oc- 
currences, the  greater  is  the  amount  of  such  ore  that  is 
sent  to  the  mill;  (4)  from  what  is  known  as  reclamation 
work,  that  is,  ore  gained  by  the  robbing  of  old  stopes 
and  levels.  Pillars  and  patches  of  blocks  of  ore  over- 
looked or  formerly  neglected  as  unpayable  in  the  foot 
or  hanging  wall  over  stope  fillings  furnish  the  bulk  of 
this  ore.  Ore  broken  in  development  faces  and  of  suf- 
ficient value  to  send  to  the  mill  instead  of  to  the  waste 
dump  is  classified  in  the  fifth  group. 

Much  has  been  written  on  the  subject  of  the  limit  of 
payability  of  ore.  G.  A.  Denny  recently  presented  a 
comprehensive  discussion  of  the  subject  in  a  paper  read 
before  the  S.  A.  Institute  of  Engineers.  The  surveyor 
on  a  Rand  mine,  in  considering  first  the  blocks  that 
shall  be  included  in  developed-ore  reserves,  is  governed 
largely  by  his  knowledge  of  the  gold  occurrence  in  the 
particular  n\ine  or  section  of  a  mine  which   is   under 


consideration.  In  a  mine  where  nearly  all  the  reef  is 
consistently  payable,  a  block  of  ground  may  be  consid- 
ered developed  even  though  it  is  exposed  only  by  a 
drive,  the  other  boundaries  being  faults  or  dikes  of 
known  direction  in  respect  to  dip  and  strike.  A  block 
of  this  kind  might  also  be  developed  by  a  single  raise. 
In  both  ca.ses  only  one  face  is  available  for  sampling. 

In  the  East  Rand,  where  the  payable  ore  occurs  in 
large  semi-oval  patches  or  shoots,  a  block  of  ground  cut 
only  by  two  levels,  500  ft.  apart  on  the  dip,  might  be  in- 
clu(l?d  in  the  developed-ore  reserves  and  valued.  In 
other  mines  no  ore  more  than  50  ft.  above  a  level  could 
be  safely  included,  and  the  block  might  require  exposure 
on  three  sides  for  a  proper  valuation.  Generally  speak- 
ing, in  including  ore  as  developed,  great  importance  is 
attached  to  the  fact  that  a  drive  has  been  put  in  under 
it.  The  practice  of  including  and  valuing  any  ore  ex- 
posed only  by  drives  on  top  and  by  winzes  is  avoided. 
The  sampling  value  and  the  .stope-width  of  the  block 
under  consideration  are  next  taken  up.  If  there  is  a 
measured  stope-width  already  determined  this  may  be 
adopted.  The  reef  channel-width,  with  an  allowance  of 
12  in.  of  foot  or  hanging  wall,  may  be  adopted,  or  the 
presence  of  a  well-defined  foot  wall  or  hanging  wall,  or 
both,  may  indicate  a  probable  width. 

In  practice,  the  stoping-width  to  be  taken  may  also 
depend  on  whether  native  labor  is  scarce  or  plentiful. 
Where  labor  is  scarce,  small  reefs  may  be  stoped  with 
machine  drills,  which  involves  breaking  out  wider  stopes 
and  lowering  the  value  of  the  ore,  in  spite  of  extra  sort- 
ing. The  value  of  a  block  depends  on  the  value  of  the 
milling  tonnage  which  it  contains.  The  milling  ton- 
nage is  the  block  tonnage  within  certain  stope-widths, 
less  the  weight  of  the  waste  sorted  out  below  and  packed 
in  the  mine  and  the  waste  removed  at  the  mill.  A  com- 
mon figure  is  to  take  30  9r  of  the  waste  broken  as  sorted 
out.  Some  groups  of  mines  at  one  time  gave  the  ore  re- 
serves in  mill  tons  and  values,  and  others  in  stope  tons 
and  values. 

Assay  Factor  and  Gold  Losses 

The  assay  factor  to  be  applied  in  reducing  the  assay 
value  of  the  block  varies  in  different  mines.  It  is  found 
for  any  mine  by  comparing  the  total  gold  called  for  by 
the  assay  over  a  given  period  with  the  total  mill  returns 
of  gold  actually  recovered.  The  assay  factor  varies 
from  75  to  90%  or  over.  It  greatly  depends  on  the 
manner  in  which  the  reduction  of  high  assays  is  handled. 
On  a  rich  mine,  high  assays  are  usually  drastically  re- 
duced. Gold  is  lost  in  fines  in  the  cracks  in  the  foot- 
wall  or  during  blasting  by  being  lodged  in  packs  and  in- 
accessible parts  of  the  stopes  as  dust  and  broken  ore ;  or 
in  the  sorting  underground  or  on  the  surface.  It  is  also 
sometim.es  lost  in  the  sludge  cleaned  from  the  tracks 
and  carelessly  thrown  down  into  old  stopes.  Loss  takes 
place  in  the  casings  of  rich  leaders  left  in  the  foot  or 
hanging  wall,  and  also  in  the  residues,  dust  and  spillage 
during  transfer. 

On  the  Rand  it  is  now  not  usual  to  use  the  term  mill- 
ing tons  in  calculating  ore  reserves,  and  blocks  are  not 
dealt  with  individually  in  regard  to  the  sorting  possibili- 
ties when  including  or  excluding  them  from  the  de- 
veloped pay-ore  reserves.  For  example,  assume  the  pay 
limit  to  be  $5  per  ton  and  that  a  block  showed  a  value 
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of  $4  over  60  in.  This  block  would  be  excluded,  al- 
though it  might  be  known  that  there  were  two  9-in.  lead- 
ers with  a  clean  foot  and  hanging  wall,  and  3  ft.  of 
waste  parting  between  that  would  allow  a  large  sort- 
ing factor  and  give  a  payable  grade  of  ore.  This  block 
would,  however,  be  mined,  and  hence  the  necessity  of 
Division  2.  ore  drawn  from  blocks  classified  as  unpay- 
able. In  addition,  a  lowering  of  working  costs  or  the 
discovery  of  richer  leaders  in  the  foot  or  hanging  or  a 
local  enrichment  might  change  the  conditions  suffi- 
ciently to  warrant  extraction.  In  taking  out  fathom- 
ages,  stoped  ore  in  pillars  is  deducted,  as  it  appears 
under  reclamation  at  a  later  stage. 

The  pay  limit  of  ore  in  reserves  is  usually  taken  as 
the  average  working  cost  of  the  mine  for  the  half 
yearly  or  yearly  period  under  review.  Strictly  speak- 
ing, this  limit  is  too  low.  as  such  ore  would  leave  no 


for  the  month.  The  grade  of  reclamation  ore  that  can 
be  worked  profitably  must  be  largely  a  matter  of  judg- 
ment. In  some  of  the  old  outcrop  mine's  of  the  Rand, 
all  reclamation  ore  drawn  from  collapsed  upper  work- 
ings is  sent  to  the  mill  if  it  has  a  value  of  $2  per  ton. 
The  question  as  to  what  is  the  lowest  value  of  de- 
velopment rock  that  it  pays  to  send  to  the  mill  is  a 
complex  one.  It  depends  largely  on  the  crushing  ca- 
pacity in  relation  to  the  available  ore  supply.  If  there 
is  an  excess  of  stamping  power,  the  cost  of  crushing  an 
extra  thousand  or  more  tons  of  development  rock  per 
month  is  negligible,  as  it  is  practically  only  the  cost  of 
the  wear  and  tear  in  the  mill  and  a  little  cyanide  and 
supplies.  Unless  there  is  a  convenient  dumping  area 
for  waste  in  the  empty  stopes,  rock  broken  in  develop- 
ment, whether  milled  or  not,  will  be  charged  with  cer- 
tain expense  items.     The  cost  of  breaking  need  not  be 


Tonnage  Return 

for 

th(^   Month    of                                                   191 

(form 

D) 

Ore  Mined  by  Scoping 
Excluding  Reclamation) 

Fms. 

STOP! NO     VALUES 

BLOCK    VALUES 

Reef 

Channel 

Stoping 

Inch 
Uwt 

Tons 
Dwt. 

Reef 

Channel 

Stoping 

Inch 
Dwt. 

Tons 
Dwt. 

\V.      Tons 

\V. 

Tons 

W. 

V, 

Tons 

W. 

Tons 

W. 

Tons 

W. 

V. 

Tons 

1.  _  Pay 'ore  from  pay  ore  resenes 

904.0 

163     i.6<>4 

17.8 

4.022 

48.1 

9,0 

10,889 

433 

97,873 

45.1 

9.7 

10,191 

438 

99.177 

2.     I'npay  ore  from  pay  ore  reserves 

69.5 

17.6 

.'05 

17.6 

.105 

52.9 

4.8 

919 

254 

4,427 

48.0 

8.5 

8.<4 

409 

7,112 

.'.TOTAL  ORE  FROM  PAY  ORE  RESERVES 

97J.5 

16.4 

3.999 

17.8 

4,527 

48.5 

8.7 

11,799 

422 

102,300 

45.3 

9.6 

11,025 

435 

106,289 

4.  _Pav  ore  not  from  pav  ore  reserves 

76.5 

19.7 

J77 

20.2 

.<86 

47.5 

7.7 

909 

364 

6,969 

48 

4.1 

918 

194 

3,71.5 

5.  _  I  npay  ore  not  fror:i  p.iy  ore  re^L■r^es 

lll.l 

16. I         446 

19.0 

529 

44.9 

3.8 

1,248 

170 

4,709 

44.2 

3.7 

1,288 

165 

4,577 

6._T0TAL  FROM  STOPES 

I.I6I.I 

16.6   1 4.822 

18.1 

5,242 

48.1 

8.16 

13,956 

392 

113,978 

55 

8.7 

13,171 

.394 

114,581 

Analysis  of  Ore  Milled 

Tonnage  broken  in  stopes                                                                           

13.956 

tons  at  8,2  dwt. 

Tonnage  added  to  or  taken  froin  broken  ore  reserve  in  mine     

tons  at        dwt. 

13,956 

Tonm-c  from  rccHm-tion                     ^^  •*"*■  ^""^ "'"               ^^* 

tons  at  4.2  dwt. 

under            dv.t. 

tons  at        dwt. 

534 

fons  at  4,2  dwt. 

Toin-4-  from  dcvclopnunt                     ^'^  **" ''  ^"^  °*" 

2.052 

tons  at  4.4  dwt. 

under            d«t.  (incl.  waste" 

i.958 

tons  at  0.0  dwt. 

5,010 

tons  at  l.S  dwt. 

TOTAL  TONNAGE  HANDLED  IN  MINE 

19,500 

tons  at  6.4  dwt. 

Lessde\elopr:V-nt  rod;  hoisted  and  sent  direct  todump.   . 

tons 

(Surface  Foreman's  tallies) 

Less  waste  rock  hoisted  and  sent  direct  todump 

tons 

tons  at  0.0  dwt. 

I.css  waste  rock  from  stopes  and  development  packed  in 
mine 

1,758 

tons 

1,758 

Ore  sent  from  mine  to  crusher  station 

17,742 

tons  at  7.0  dwt. 

Ore  taken  from  surface  dump 

tons  at        dwt. 

TOTAL  ORE  RECEIVED  AT  CRUSHER  STATION 

17,742 

Less  «aste  sorted  at  crusher  station  1             <'[.)    

tons  at        dwt. 

ORE  TO  MILL  BINS 

tons  at        dwt. 

Plus  or  minus  tonnage  not  accounted  for 

+     1,841 

ORE  MILLED  .  Manager's  monthly  report) 

19,583 

tons  at  _5.306  dwt.  (mill  yield  +pulp.i 

_6.38   dwt.  (mine  valuation.) 

FiB».    -  fathonu:   W   -  width  in  inches;  V   .  value  In  dwt.                                                                                         Manager       Survcyof 

I«»1:MS    Foil    KECORDlXt;    MOXTHLV    TUXXAGE    IIETL'KX  AXD  ANALYSIS   OF  ORE  MILLED 


profit  on  being  worked  if  called  upon  to  bear  all  work- 
ing charges,  but,  on  the  other  hand,  money  has  already 
been  spent  in  developing  it,  and  to  recover  this  money 
it  must  be  worked.  Tne  capital  co.st  incurred  to  de- 
velop it  should  also  be  charged  against  it.  It  has 
happened  that  companies  have  shown  a  low  working 
cost  and  an  increa.sed  profit  for  a  time  by  charging  cap- 
ital expenditures  not  justified  by  the  amount  of  pay- 
able ore  ultimatel\-  worked. 

"Unpayable"  ore  may  be  worked  from  unpayable 
bkxrk.s  and  sent  to  the  mill  in  order  to  test  a  block  of 
ground  further  before  condemning  it,  to  make  known 
payable  ore  more  available  for  extraction,  or,  owing  to 
unu.sually  favorable  working  conditions,  it  may  be 
judged  to  yield  a  profit  after  a  consideration  of  the  co.st 
of  breaking  per  fathom  and  the  amount  of  sorting  pos- 
.sible.  Whether  this  is  correct  or  not  may  be  deter- 
mined by  studving  tho  '•haft  clerk's  list  of  the  stopes 
worked  and  the  detailed  cost.s  per  fathom  and  per  ton 


considered,  as  it  must  be  broken  to  develop  other  ore. 
The  rock  must  be  shoveled  and  trammed  to  the  shaft 
and  hoisted,  and  when  it  reaches  the  surface  ready  to 
be  dumped  into  the  ore  or  waste  bin  it  has  cost  from 
25  to  oOc.  per  ton  to  get  it  there.  If  it  is  sent  to  the 
mill  which  would  otherwise  be  idle  it  costs  little  to  mill 
it,  and  so,  if  it  returns  gold  to  the  value  of  more  than 
the  actual  cost  of  treatment,  it  should  show  no  loss. 
On  the  other  hand,  if  it  would  displace  in  the  mill  ore 
that  will  yield  a  low  profit  per  ton,  it  should  be  placed 
upon  a  separate  surface  dump,  to  be  milled  at  a  time 
when  the  production  from  the  mine  falls  off.  Usu- 
ally, however,  such  ore  goes  either  to  the  mill  or  the 
waste  dump.  The  mining  records  prevent  the  milling 
of  development  rock  of  too  low  a  value.  At  the  higher 
grade  older  mines,  nearly  all  of  the  so-called  waste 
dumps  have  been  found  to  be  worth  milling.  Old  dumps 
of  220,000  tons  of  a  value  of  $:?  per  ton  were  recently 
milled  at  the  Robinson  mine. 
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To  return  to  a  consideration  of  the  various  forms 
that  require  the  attention  of  the  surveyor,  it  will  be 
seen  that  he  obtains  the  data  necessary  from  his  own 
measurements,  from  the  sampling  department,  from  the 
shaft  clerk  and  from  the  timekeeper's  office.  Space  does 
not  permit  of  presenting  all  of  the  forms,  and  Form  D, 
the  monthly  tonnage  return,  is  the  only  general  form 
given.  In  Form  D  there  are  shown  figures  for  a  sec- 
tion of  a  mine  for  a  month,  and  it  is  obvious  that  the 
consulting  engineer,  by  inspecting  them,  can  judge 
whether  the  mine  is  being  fairly  worked  in  regard  to 
its  ore  reserves  or  whether  or  not  waste  and  low-grade 
rock  that  should  not  be  hoisted  are  being  milled.  On 
other  forms,  not  shown,  more  detailed  figures  for  the 
diffierent  blocks  in  a  section  are  given.  These  enable 
the  engineer  to  determine  stope  and  pay  limits. 

In  the  system  most  in  use,  the  ore  broken  in  any  stope 
for  the  month  is  given  a  value  based  only  on  the  value 
of  the  stope  sampling  for  that  month.  A  much  better 
method  would  be  to  take  the  mean  of  the  last  two 
.samplings  and  thus  assure  a  fairer  valuation  for  any 
one  month.  At  present,  if  a  local  enrichment  is  present 
in  a  stope  face  at  the  time  of  sampling,  which  may  be 
toward  the  end  of  the  month  and  when  the  enrichment 
has  just  been  entered,  a  false  value  is  given.  The  usually 
allowed  margin  of  10%  either  way  is  thus  exceeded. 

The  surveyor  is  made  responsible  by  the  government 
f6r  seeing  that  workings  approaching  winzes  or  old 
workings  filled  with  water  are  extended  with  due  re- 
gard to  safety,  and  in  cases  where  permission  is  given  to 
undermine  government  railways  or  other  public  lands, 
he  is  required  to  submit  plans  at  short  intervals  show- 
ing the  progress  of  the  work. 

Native  Assistants  and  Compensation 

Surveyors  work  with  the  aid  of  two  or  three  intelli- 
gent natives,  and  they  have  to  train  them  and  see 
that  no  errors  arise  through  their  ignorance.  As  a 
rule,  the  native  soon  becomes  expert  in  his  duties  and 
causes  few  errors.  Owing  to  the  war,  surveyors  are 
no^\'  scarce,  since  most  of  the  younger  members  are  in 
active  service.  A  surveyor  in  charge  of  a  shaft  earns 
$200  to  $225  per  month,  and  an  uncertificated  assistant 
from  $100  to  $110  per  month.  They  gain  an  intimate 
knowledge  of  all  pai'ts  of  the  mine,  and  this  knowledge 
often  leads  to  their  promotion.  In  all  cases  when  con- 
tracts are  let  to  miners,  the  surveyor  is  responsible  by 
law  for  the  correctness  of  measurements  and  is  re- 
quired to  furnish  the  miners  with  plans  on  paper 
marked. with  fathom  squares. 


Increased  Export  Duties  in  Peru 

The  export  duties  on  the  most  important  Peruvian 
products  have  been  modified  by  a  law  of  Mar.  20,  1918. 
in  such  a  manner  as  to  increase  greatly  the  duties  pay- 
able under  present  conditions,  according  to  Commerce 
Reports.  Silver,  copper,  gold,  vanadium,  tungsten,  and 
molybdenum  are  among  the  principal  products  affected. 
The  distinguishing  feature  of  the  new  law  is  the  com- 
bination of  specific  and  ad  valorem  rates  of  duty.  With 
few  exceptions,  no  export  duty  is  imposed  until  the  mar- 
ket quotations  of  the  various  articles  reach  the  levels 
specified  in  the  law  itself.  Beginning  at  that  point,  the 
specific  rates  provided  for  are  applied,  with  an  addition 


of  10',  of  the  excess  of  the  actual  market  quotations 
above  the  minimum  prices  fixed  in  the  law.  In  consider- 
ation of  the  abnormal  prices  of  most  of  these  articles 
at  this  time,  the  ad  valorem  part  of  the  duty  is  often 
greatly  in  excess  of  the  specific.  For  example,  although 
the  specific  duty  on  copper  bars  is  only  $1.25  per  short 
ton,  at  the  price  of  23 Ac.  per  lb.  for  copper,  the  total 
export  duty  would  amount  to  $22.25  per  ton.  The  for- 
mer duties  were  also  partly  on  a  sliding  scale,  varying 
according  to  the  price  of  the  articles,  but  the  total 
resulting  duties  were  generally  much  lower. 

The  form  of  the  present  duties  will  necessitate  the 
periodical  publication  of  prevailing  prices,  such  as  has 
been  done  heretofore,  and  the  duties  actually  payable 
will  be  dependent  upon  the  current  official  valuations. 
Estimated  total  rates  quoted  herein  are  based  upon  the 
quotations  given  in  the  Boletin  de  las  Aduanas  del  Peru 
of  Jan.  31,  1918. 

The  new  export  duty  on  metallic  silver  in  any  form 
is  fixed  at  Is.  per  kilo,  plus  lO'!/  of  the  difference  by 
which  the  current  price  for  silver  of  standard  fineness 
exceeds  the  fixed  price  of  24. 5d.  per  troy  oz.  The  result- 
ing duty  would,  therefore,  be  6s.  3d.  per  kilo,  whereas 
the  former  duty  was  5s.  2d.  For  silver  in  the  form  of 
sulphides  or  precipitates,  the  duty  is  one-fourth  of  that 
applicable  to  metallic  silver  under  the  same  conditions. 

The  basis  for  the  collection  of  the  export  duty  on  cop- 
per bars  is  entirely  changed,  and  the  rate  is  now  $1.25 
per  ton  of  2000  lb.,  plus  10 V  of  the  excess  of  the  cur- 
rent price,  according  to  New  York  quotations,  over  the 
minimum  valuation  of  $0.13  per  lb.  The  duty  was  for- 
merly computed  in  shillings  per  long  ton,  based  on  Lon- 
don quotations,  and  the  substitution  of  the  fixed  price 
for  copper  prevailing  in  the  United  States  for  the  vari- 
able price  of  the  London  market  may  result  in  a  slight 
decrease  from  former  rates.  As  heretofore,  smelter 
products  containing  80  to  90 ''r  of  copper  are  dutiable 
as  copper  bars;  those  containing  60  to  80 ''o  of  copper 
are  subject  to  50 ''r  of  the  duties  on  copper  bars,  and 
those  with  less  than  60  Tf  at  40%  of  the  respective  rates. 

The  duty  on  the  gold  content  of  copper  bars  and  smel- 
ter products  in  excess  of  6  grams  to  the  ton  is  increased 
from  £2  to  £10  per  kilo,  but  a  refund  of  the  duties  will 
be  granted  upon  the  importation  of  an  equivalent 
amount  of  gold  bullion  or  coin.  The  silver  content  of 
these  products  in  excess  of  2  kilos  per  ton  is  subject  to 
the  same  duties  as  silver  alone,  as  is  also  lead  containing 
silver  in  excess  of  2  kilos  per  ton. 

Vanadium  ores  and  concentrates  are  dutiable  at  £1  per 
metric  ton,  when  the  vanadic-acid  content  is  from  18 
to  20''(,  with  an  increase  of  10s.  per  ton  for  each  addi- 
tional 5  units  of  content  above  20%.  For  tungsten,  the 
rate  is  £1  per  metric  ton  when  the  price  in  New  York 
is  not  less  than  $20  per  unit.  The  excess  value  of  the 
exported  product  is  subject  to  a  tax  of  10%,  based  upon 
an  assumed  content  of  50%  of  tungsten.  Molybdenum 
ores  and  concentrates  are  dutiable  at  £2  per  ton  without 
qualification  or  surcharge.  Formerly  the  duty  on  all  of 
these  ores  and  concentrates  was  fixed  at  £1  per  ton  with- 
out regard  to  value. 


Graphalloy,  a  new  "anti-friction  alloy,  is  made  by  im- 
pregnating graphite  with  molten  metal  (babbitt  or  copper) 
under  great  pressure.  It  is  self-lubricant,  a  good  conductor 
of  electricity,  and  useful  for  sliding  contacts. 


62 


ENGINEERING  AND  MINING  JOURNAL  Vol.  106,  No.  2 

,„„„„„„„„„„„„„„„ m UII.I. .>..i.ii.iinii..ii.i.hi>in uiinm "iimii .ii"""""""""' ' """"""'" ' ' """'""i"'"""""' '"" " >"""'""i''""""" """ "f 


Me\\'s   From  Gold   Coast  Colony,    Africa 


wii.Ki.Kv  T Anr.i       >  I   •■• 


i.-   ii:i:sTi;\   i;i.<«-k  a.  L.TD..  <;»)M'  i'"\s'r  coi.dW 


July  i:i,  1918 


ENGINEERING  AND  MINING  JOURNAL 


63 


BRIDGR  ACROSS  AUKOBRA  RIVKR.  Nl^AR  PRESTKA  BLOCK  A.  T.TT).,  COl.l)  COAST  (M:)1.0XY 


I'U.KC'linC   (MOXKItATIXC    STATION'   OF    I'U1':STKA    BLOCK  A.  LTD.,  COLO  COAST  COLO^■^ 


64 


ENGINEERING  AND  MINING  JOURNAL 


Vol  106,  No.  2 


Jim  Butler  Tonopah  Loses  Appeal 


THE  U.  S.  Supreme  Court  has  affirmed  the  judg- 
ment of  the  Nevada  Supreme  Court  in  favor  of  the 
West  End  Consolidated  Co.,  of  Tonopah,  Nev., 
in  the  case  of  Jim  Butler  Tonopah  Mining  Co.  vs.  West 
End  Consolidated  Mining  Co.  The  opinion  of  the  Court 
was  delivered  on  June  10  by  Justice  Van  Devanter  as 
follows : 

This  is  a  suit  by  the  owner  of  two  lode-mining  claims — 
the  Eureka  and  the  Curtis — to  enjoin  the  owner  of  an  ad- 
joining lode  claim — the  West  End — from  exercising  an 
asserted  extralateral  right  in  respect  of  a  vein  extending 
beneath  the  surface  from  the  latter  claim  into  the  others. 
All  the  claims  are  patented  and  their  ownership  is  conceded. 
The  Eureka  adjoins  the  West  End  on  the  south  and  the 
Curtis  lies  immediately  south  of  the  Eureka.  The  state 
courts,  both  trial  and  appellate,  upheld  the  defendant's  as- 
serted right  to  follow  the  vein  extralaterally,  39  Nev.  375, 
and  the  plaintiff  seeks  a  reversal  of  that  decision  on  the 
theory  that  it  is  in  contravention  of  the  mining  laws  of  Con- 
gress, in  that  (a)  the  end  lines  of  the  West  End  claim  are 
not  parallel  and  straight,  and  therefore  an  essential  ele- 
ment of  the  right  to  follow  the  vein  extralaterally  is  want- 
ing; (b)  this  right  can  be  exercised  only  in  one  direction, 
that  is,  beyond  one  side  line,  not  both,  and  as  the  discovery 
vein*  dips  to  the  north  the  right  can  be  exercised  only  in 
that  direction;  and  (c)  the  facts  specially  found  do  not 
show  that  the  top  or  apex  of  the  vein  is  withm  the  vertical 
limits  of  the  West  End  claim. 

For  present  purposes  the  West  End  claim  may  be  de- 
scribed as  having  the  form  of  a  parallelogram  1500  ft.  in 
length  from  east  to  west  and  600  ft.  in  width  from  north  to 
south,  but  with  a  small  poi'tion  of  the  northeast  corner  cut 
off  by  a  diagonal  line  and  a  somewhat  larger  portion  of  the 
southwest  corner  similarly  cut  off  (see  diagram,  39  Nev. 
389).  Thus  what  would  be  the  end  lines  of  the  parallelo- 
gram, if  it  were  complete,  are  substantially  shortened,  but 
the  major  part  of  each  remains.  These  shortened  lines 
are  not  only  parallel  but  straight.  Are  they  the  end  lines  of 
the  claim  in  the  sense  of  the  statute?  Or  do  its  end  lines 
consist  of  the  shortened  lines  and  the  diagonal  lines?  End 
lines  in  the  sense  of  the  statute  are  those  which  are  laid 
across  the  vein  to  show  how  much  of  it,  in  point  of  length, 
is  appropriated  and  claimed  by  the  miner.  All  other  lines 
are  side  lines.  True,  the  end  lines  must  be  both  parallel 
and  straight,  Rev.  Stat.,  §§  2320,  2322;  Walrath  vs.  Cham- 
pion Mining  Co.,  171  U.  S.  293,  311,  but  it  is  not  so  with  the 
side  lines.  They  may  have  angles  and  elbows  and  be  con- 
verging or  diverging  so  long  as  their  general  course  is 
along  the  vein  and  the  statutory  restriction  on  the  width  of 
claims  is  respected.  Del  Monte  Mining  Co.  vs.  Last  Chance 
Mining  Co.,  171  U.  S.  55,  84.  Applying  these  tests  to  the 
bounding  lines  of  the  West  End  claim,  we  regard  it  as  plain 
that  the  diagonal  lines  at  the  two  corners  are  part  of  its 
side  lines,  and  not  of  its  end  lines.  In  this  respect  the  case 
is  like  Walrath  vs.  Champion  Mining  Co.,  supra,  where  in 
determining  what  was  the  northerly  end  line  of  the  Provi- 
dence claim  (see  diagram,  171  U.  S.  298),  the  line  g-h  was 
held  to  be  the  true  end  line  and  the  diagonal  line  f-g  to  be 
no  part  of  it.  Thus  the  objection  that  the  end  lines  of  the 
West  End  claim  are  not  parallel  and  straight  is  untenable. 

What  in  mining  ca.ses  is  termed  the  extralateral  right  is 
a  creation  of  the  mining  laws  of  Congress,  and  to  learn 
what  it  is  we  must  look  to  them  rather  than  to  some  system 
of  law  to  which  it  is  a  stranger.  Besides,  as  Congress  has 
plenary  power  over  the  disposal  of  the  mineral-bearing  pub- 
lic lands,  it  rests  with  it  to  say  to  what  extent,  if  at  all, 
the  right  to  pur.sue  veins  on  their  downward  course  into 
the  earth  shall  pa.ss  to  and  be  reserved  for  those  to  whom 
it  grants  possessory  or  other  titles  in  such  lands.  What  it 
has  said  Ik  this,  Rev.  Stat,  §  2322: 


•The  dlMcovery  waM  on  tin-  northerly  llinh   )i'Tijii;ifi(  r   (|<'K<;i'ilii'(l. 


"The  locators  of  all  mining  locations  ...  on  any 
mineral  vein,  lode,  or  ledge,  situated  on  the  public  domain, 
their  heirs  and  assigns,  .  .  .  shall  have  the  exclusive 
right  of  possession  and  enjoyment  of  all  the  surface  in- 
cluded within  the  lines  of  their  locations,  and  of  all  veins, 
lodes,  and  ledges  throughout  their  entire  depth,  the  top  or 
apex  of  which  lies  inside  of  such  surface  lines  extended 
downward  vertically,  although  such  veins,  lodes,  or  ledges 
may  so  far  depart  from  a  perpendicular  in  their  course 
downward  as  to  extend  outside  the  vertical  side  lines  of  such 
surface  locations.  But  their  right  of  possession  to  such 
outside  parts  of  such  veins  or  ledges  shall  be  confined  to 
such  portions  thereof  as  lie  between  vertical  planes  drawn 
downward  as  above  described  through  the  end  lines  of  their 
locations,  so  continued  in  their  own  direction  that  such 
planes  will  intersect  such  exterior  parts  of  such  veins  or 
ledges." 

It  will  be  seen  that  the  extralateral  right  so  created  is 
subject  to  three  limitations.  One  conditions  it  on  the 
presence  of  the  top  or  apex  inside  the  boundaries  of  the 
claim.  Another  restricts  it  to  the  dip  or  course  downward, 
and  so  excludes  the  strike  or  onward  course  along  the  top 
or  apex.  And  the  last  confines  it  to  such  outside  parts  as 
lie  between  the  end  lines  continued  outwardly  in  their  own 
direction  and  extended  vertically  downward.  But  other- 
wise it  is  without  limitation  or  exception  and  broadly  in- 
cludes "all  veins,  lodes  and  ledges  throughout  their  entire 
depth" — one  as  much  as  another,  and  all  whether  they  de- 
part through  one  side  line  or  the  other.  Given  two  veins 
which  in  their  descent  pass,  one  through  one  side  line  and 
the  other  through  the  other  side  line,  how  could  it  be  held 
that  the  right  applies  to  one  vein  and  not  to  the  other, 
when  the  statute  says  "all  veins  .  .  .  throughout  their 
entire  depth"?  By  what  rule  would  a  court  be  guided  in 
making  a  selection  between  the  two  when  the  statute  makes 
none?  And  where  a  single  vein  in  its  descent  separates 
into  two  limbs  which  depart  through  the  opposite  side 
lines,  on  what  theory  could  the  right  be  sustained  as  to  one 
limb  and  rejected  as  to  the  other?  The  terms  of  the  statute, 
as  we  think,  do  not  lend  themselves  to  any  such  distinctions, 
but,  on  the  contrary,  show  that  none  such  is  intended.  In 
Mining  Co.  vs.  Tarbet,  98  U.  S.  463,  467,  this  court  in  point- 
ing out  the  intent  of  the  statute  said  that  "the  end  lines  are 
to  cross  the  lode  and  extend  perpendicularly  downwai'ds, 
and  to  be  continued  in  their  own  direction  either  way  hori- 
zontally." And  in  Del  Monte  Mining  Co.  vs.  Last  Chance 
Mining  Co.,  171  U.  S.  55,  a  case  in  which  the  statute  was 
much  considered,  it  was  said,  p.  88:  "Every  vein  whose 
apex  is  within  the  vertical  limits  of  his  surface  lines  passes 
to  him  by  virtue  of  his  location.  He  is  not  limited  to  only 
those  veins  which  extend  from  one  end  line  to  another,  or 
from  one  side  line  to  another,  or  from  one  line  of  any  kind 
to  another,  but  he  is  entitled  to  every  vein  whose  top  or 
apex  lies  within  his  sui'face  lines.  Not  only  is  he  entitled 
to  all  veins  whose  apexes  are  within  such  limits,  but  he  is 
entitled  to  them  throughout  their  entire  depth,  'althougli 
such  veins,  lodes  or  ledges  may  so  far  depart  from  a  per- 
pendicular in  their  course  downward  as  to  extend  outs'de 
the  vertical  side  lines  of  such  surface  locations.'  In  other 
words,  given  a  vein  whose  apex  is  within  his  surface  limits, 
he  can  pursue  that  vein  as  far  as  he  pleases  in  its  down- 
ward course  outside  the  vertical  side  lines."  And  agaiuj 
p.  89:  "The  locator  is  given  a  right  to  pursue  any  vein, 
whose  apex  is  within  his  surface  limits,  on  its  dip  outside 
the  vertical  side  lines,  but  may  not  in  such  pursuit  go  be- 
yond the  vertical  end  lines."  In  Calhoun  Gold  Mining  Co. 
vs.  Ajax  Gold  Mining  Co.,  182  U.  S.  499,  it  was  added,  p. 
508:  "There  are  no  exceptions  to  its  language.  The  lo- 
cators 'of  any  mineral  veins,  lode  or  ledge'  are  given  not 
only  'an  exclusive  right  of  possession  and  enjoyment'  of  all 
the  surface  included  within  the  lines  of  their  locations, 
hut  'of  all  veins,  lodes  nnd  ledges  tlirouf/lioitt  their  entire 
depth,  the  top  or  apex  of  which  lies  insi(le  of  such  surface 
lines   cxtciKh'd   downward    vertically.'      A    locator   theref(/re 
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is  not  confined  to  the  vein  upon  which  he  based  his  location 
and  upon  which  the  discovery  was  made."  And  also,  p. 
509:  "Blind  veins  are  not  excepted  and  we  cannot  except 
them.  They  are  included  in  the  description  'all  veins'  and 
belong  to  the  surface  location." 

We  conclude  therefore  that,  when  the  other  elements  of 
the  extralateral  right  are  present,  it  may  be  exercised  be- 
yond either  or  both  side  lines,  depending  on  the  direction 
which  the  departing  vein  or  veins  take  in  their  downward 
course. 

So  much  of  the  special  finding  as  bears  on  the  character 
of  the  vein  and  the  presence  of  its  top  or  apex  inside  the 
vertical  lines  of  the  West  End  claim  is  as  follows: 

"The  said  vein  does  not  on  its  upward  course,  or  at  its 
top  or  apex,  outcrop  or  reach  the  present  surface,  but  is 
covered  or  buried  to  a  considerable  depth  by  lava,  locally 
known  as  and  called  'Midway'  andesite,  which,  after  the 
formation  of  the  vein,  flowed  over  the  then  surface  of  the 
territory  in  which  the  vein  exists;  that  at  and  for  a  distance 
of  360  ft.  westerly  from  where  said  vein  or  lode  crosses  the 
easterly  end  line  of  said  West  End  claim,  which  crossing 
is  at  a  distance  of  135  ft.  northerly  from  the  southeast  cor- 
ner of  said  West  End  claim,  there  is  a  juncture  or  union 
between  two  limbs  or  sides  of  said  vein,  and  from  the  sum- 
mit of  said  juncture  or  union  the  downward  course  of  one 
limb  or  side  thereof  is  in  a  northerly  direction,  and  the 
downward  course  of  the  other  limb  or  side  thereof  is  in  a 
southerly  direction ;  that  there  is  a  continuation  upward 
from  the  summit  of  said  juncture  or  union  of  said  northerly 
and  southerly  dipping  limbs  or  sides  of  said  vein  of  ore  and 
silver-bearing  quartz  or  rock  in  place  for  a  distance  from 
20  or  30  to  more  than  100  ft.,  and  to  what  was  the  surface 
before  the  same  was  buried  beneath  the  said  lava  flow;  that 
such  ore  and  silver-bearing  quartz  were  deposited  where  the 
same  are  now  found  at  the  same  time  and  during  the  same 
period  that  the  main  vein  below  was  created,  and  from  min- 
eral-bearing solutions  having  the  same  source;  that  the  dip 
is  fairly  conformable,  and  the  strike  or  course  of  such  up- 
ward continuation  of  ore  and  silver-bearing  quartz  is  con- 
formable, to  the  dip  and  strike  or  course  of  said  northerly- 
dipping  limb  or  side  of  said  vein  from  the  summit  of  said 
juncture  downward,  and  the  court  finds  that  said  upward 
continuation  is  a  part  of  said  vein  or  lode;  that  thence 
westerly,  and  for  a  distance  of  360  ft.,  the  northerly  and 
southerly  dipping  limbs,  sides,  or  slopes  of  said  vein  do 
not  unite  or  form  a  union  or  junctui'e  in  their  upward 
course,  but  for  that  distance  each  of  said  limbs  or  sides  has 
a  separate  and  independent  top  or  apex;  that  thence  west- 
erly, for  a  distance  of  40  ft.,  the  northerly  and  southerly 
dipping  limbs,  sides,  or  slopes  of  said  vein  are  again  found 
in  conjunction,  as  in  the  said  most  easterly  360  ft.;  that 
thence  westerly,  and  until  said  northerly  and  southerly 
dipping  limbs,  sides,  or  slopes  of  said  vein  intersect  with 
and  cross  said  northerly  side  line  of  said  mining  claim,  they 
do  not  unite  or  form  a  union  or  juncture  in  their  upward 
course,  but  for  that  distance  (approaching  400  ft.)  each  of 
said  limbs  or  sides  has  a  separate  and  independent  top  or 
apex;  that  between  said  distance  of  40  ft.,  where  said 
northerly  and  southerly  dipping  limbs,  sides,  or  slopes  of 
said  vein,  as  aforesaid,  unite  or  form  a  union  or  juncture 
in  their  course  upward,  and  said  points  on  said  northerly 
side  line  of  said  mining  claim  where,  as  aforesaid,  said 
contra-dipping  limbs,  sides  or  slopes  of  said  vein  respect- 
ively intersect  said  side  line  and  cross  the  same  and  so  de- 
part from  said  mining  claim,  there  are  two  points  at  which 
it  appears  that  said  contra-dipping  limbs,  sides  or  slopes 
of  said  vein  on  their  upward  course  approach  closely  to  a 
juncture  or  union,  but  as  to  said  contra-dipping  limbs,  sides, 
or  slopes  of  said  vein  at  said  two  points  actually  forming  a 
juncture  or  union  on  their  upward  course,  the  evidence  is 
meager  and  unsatisfactory;  that  the  point  where  the  said 
northerly  dipping  limb  or  side  of  said  vein  departs  from  the 
said  mining  claim  through  the  northerly  side  line  thereof 
is  1120  ft.  westerly  from  the  northeast  corner  of  said  claim, 
measured  along  the  northerly  side  line  thereof;  that  the 
point  where  said  southerly  dipping  limb  or  side  of  said  vein 
departs  from  said  mining  claim  through  the  northerly  side 
line  thereof  is  1142y2  ft.  westerly  from  the  northeast  corner 


of  said  claim,  measured  along  the  northerly  side  line  thereof: 
that  throughout  said  distance  of  40  ft.,  where  the  contra- 
dipping  limbs  or  sides  of  said  vein  are  found  in  conjunc- 
tion, as  hereinbefore  stated,  there  is  a  continuation  upward 
from  the  summit  of  the  juncture  or  union  of  said  two  limbs 
or  sides  of  said  vein  of  ore  or  vein  quartz  to  what  was  the 
surface  before  the  same  was  covered  by  the  lava  flow;  that 
the  dip  or  downward  course  of  both  the  northerly  and 
southerly  dipping  sides  or  limbs  of  the  vein  where  the  two 
are  found  in  conjunction,  as  aforesaid,  and  also  in  the  places 
where  each,  as  aforesaid,  has  its  separate  and  independent 
top  or  apex,  is  regular  and  practically  free  from  undula- 
tions; that  the  said  southerly  dipping  limb  or  side  of  the 
vein  in  the  easterly  portion  of  the  West  End  claim,  that  is 
to  say,  the  easterly  360  ft.  thereof,  has  been  developed  from 
the  top  or  summit  of  said  juncture  of  said  contra-dipping 
limbs  to  and  beyond  the  southerly  side  line  of  said  claim, 
or  for  a  distance,  measured  on  the  slope  or  downward  course 
of  said  southerly  dipping  limb  or  side,  of  800  ft.  or  there- 
abouts, the  average  dip  there  being  17°  from  the  horizontal; 
that  the  westerly  portion,  that  is  to  say,  the  westerly  300 
ft.  of  said  southerly  dipping  limb  or  side  of  said  vein  found 
in  the  West  End  claim,  has  been  developed  from  its  top 
to  and  beyond  the  southerly  side  line  of  said  claim,  or  for 
a  distance,  measured  on  its  slope  or  downward  course,  of 
1000  ft.  or  thei'eabouts,  the  average  dip  there  being  30° 
from  the  horizontal;  that  the  average  dip  of  said  northerly 
dipping  limb  or  side  of  said  vein,  so  far  as  the  same  has 
been  developed  in  its  downward  course,  is  17°  from  the  hori- 
zontal; that  said  vein  is  a  fissure  vein;  that  there  is  a  dif- 
ference in  the  strikes  or  courses  of  said  northerly  and 
southerly  dipiyng  limbs  of  said  vein  of  about  40° ;  that  at 
said  places  and  thi'oughout  said  distances,  where  said  con- 
tra-dipping limbs  of  said  vein  are  found  to  intersect  and 
form  a  juncture,  as  aforesaid,  there  has  been  a  mingling  of 
the  mineralizations  of  said  two  limbs  of  said  vein  within 
the  angle  beneath  the  juncture  of  the  said  two  limbs;  that 
at  such  places  and  throughout  said  distances  the  footwall  of 
said  two  limbs  of  said  vein,  within  the  angle  beneath  their 
said  juncture,  by  the  process  of  replacement  has  been  con- 
verted into  mineralized  quartz  for  considerable  distances 
below  said  juncture,  said  replacement  quartz  extending 
from   limb  to  limb." 

Giving  due  effect  to  the  finding,  it  is  manifest  that  the 
vein  in  controversy  is  not  a  flat  or  horizontal  vein  or  one 
which  would  be  practically  horizontal  but  for  a  succession 
of  rolls  or  waves  in  its  elevation.  On  the  contrary,  it  is 
shown  to  be  a  fissure  vein  with  two  dipping  limbs  whose 
course  downward  is  substantial,  regular  and  practically  free 
from  undulations.  For  750  ft.  out  of  its  total  length  of 
1150  ft.  within  the  West  End  claim,  each  limb  is  practically 
a  separate  vein  with  a  distinct  summit  or  terminal  edge. 
For  the  remaining  400  ft.  the  two  limbs  are  united,  and 
from  the  point  of  union  the  mineralized  quartz  or  rock  con- 
tinues upward  for  from  20  or  30  to  more  than  100  ft., 
and  this  seems  to  answer  all  the  calls  of  a  summit  or  ter- 
minal edge.  In  these  circumstances  we  hardly  would  be 
warranted  in  saying  as  matter  of  law  that  the  vein  has  no 
top  or  apex  within  the  claim  in  the  sense  of  the  statute. 
See  Stewart  Mining  Co.  vs.  Ontario  Mining  Co.,  237  U.  S. 
350. 

It  is  well  to  remember,  as  this  court  has  indicated  in 
other  mining  cases,  that  to  take  from  the  discoverer  a  por- 
tion of  that  which  he  has  discovered  and  give  it  to  one 
who  may  have  been  led  to  make  an  adjoining  location  by  a 
knowledge  of  the  discovery  is  unreasonable. 

The  contention  is  not  that  the  top  or  apex  of  this  vein  has 
been  found  elsewhere,  but  only  that  what  is  found  in  the 
West  End  claim  is  not  such  in  the  sense  of  the  statute.  "The 
law-,"  as  has  been  truly  said,  "assumes  that  the  lode  has  a 
top,  or  apex,  and  provides  for  the  acquisition  of  title  by  lo- 
cation upon  this  apex."  Probably  this  assumption  could 
not  be  indulged  where  the  fact  appeared  to  be  otherwise, 
but  it  serves  to  show  that  the  absence  of  a  top  or  apex 
ought  not  be  adjudged  in  the  presence  of  such  a  finding  as 
we  have  here. 

Judgment  affirmed. 
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Keeping   Water    Out    of   C^hutes 

By  Claude  T.  Rice 

The  wear  and  tear  that  mine  pumps  receive  are  due 
in  part  to  water  that  can  and  should  be  kept  out  of  the 
ore  chutes  and  stopes.  Water  that  runs  down  a  chute 
or  stope  usually  picks  up  a  lot  of  fine  material,  much  of 
which  passes  the  settling  boxes,  gets  into  the  pump 
and  rapidly  wears  out  the  water  end.  Moreover,  this 
water  causes  sloughing  of  the  ground  in  the  raises  and 
stopes  and  makes  the  workings  needlessly  uncomfort- 
able and  difficult  to  work  in.  All  water  should  be  caught 
as  soon  as  possible  and  dropped  through  pipes  (diamond 
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METHOD  OF  KEKPIXC   WATER  OUT  OF  RAISIOS  AT 
BURKK,  IDAHO 

drill  holes  have  been  used  in  copper  mines)  immediately 
to  the  nearest  pump  level.  If  the  floor  of  the  level  has 
been  shattered  and  there  is  seepage,  dams  should  be  put 
across  the  floor,  and  the  water  coming  along  the  ditch 
can  be  piped  or  boxed  across  so  that  it  does  not  run  aim- 
lessly through  the  stopes  and  raises  below.  With  the 
u.se  of  water  drills  underground,  there  is  an  incentive 
to  encourage  collecting  the  water  and  dropping  it  from 
level  to  level,  rather  than  allowing  it  to  drip  through 
raises  and  stopes. 

At  the  Hecla  mine,  P>urke,  Idaho,  nearly  all  the  wa- 
ter for  the'Leyner  drills  is  obtained  by  collecting  it  on 
an  upper  level  and  piping  it  down  through  a  nearby 
manway.  Small  settling  h)asins  are  made  at  the  top 
of  the  raises  by  putting  in  concrete  dams  across  the 
drift.  Three-  or  four-inch  drain  pipes  are  placed  in  the 
dam  a  few  inches  from  the  top  and  extend  a  foot  be- 
yond the  inner  surface  of  the  dam,  so  as  to  drain  the 
clearer  water  away,  after  mo.st  of  the  sediment  has 
settled.  The  ends  of  these  pipes  are  covered  with  a 
four-mesh  cylindrical  screen,  made  with  an  open  end 
that  i.s  plugged  with  a  wooden  stopper.  This  is  done 
so  that  the  dam  can  quickly  be  drained  by  pulling  the 
plug  in  case  the  .screen  gets  choked  with  rubbish,  but 
mainly  because  the  screens  are  made  more  easily  and 
cheaply  in  this  way. 

The  pipes  from  the  dams  on  each  side  of  the  top  of  the 
raise  connect  with  a  tee  that  in  turn  passes  through  a 
reducer  to  another  pipe  large  enf)Ugh  to  handle  the  flow 
of  water.     Through  this  pipe  the  water  is  taken  to  the 


level  below.  In  case  a  stope  that  connects  with  the 
raise  is  being  worked,  a  branch  is  taken  off  from  this 
pipe  at  the  proper  height  to  supply  the  drills  with  water, 
for  a  state  law  in  Idaho  specifies  that  water  must  be 
used  in  drilling  all  holes,  so  that  it  is  essential  that  water 
be  taken  into  the  stopes,  not  only  to  supply  the  large 
machines  but  also  the  stopers. 

Thus  by  collecting  the  water  and  taking  it  in  pipes  to 
the  pump  level  as  soon  as  possible,  a  supply  is  cheaply 
obtained  for  the  air  drills  and  the  stopes  and  raises  are 
protected  from  the  loosening  effects  of  the  water.  In 
lead  mines  and  other  properties  where  the  ore  is  fri- 
able and  where  this  characteristic  has  a  tendency  to 
enrich  the  fines  in  the  ore,  a  considerable  saving  of 
mineral  will  result  in  not  having  the  fines  washed  out 
of  the  broken  ore,  either  in  the  stopes  themselves  or  in 
the  chutes. 


Characteristics  and  Care  of  Explosives 

Dynamite  is  both  combustible  and  subject  to  explo- 
sion from  a  heavy  shock  or  concussion.  According  to 
recent  instructions  issued  by  E.  I.  du  Pont  de  Nemours 
&  Co.,  it  should  not  be  subject  to  a  drop  from  a  second 
story  window  on  hard  pavement;  but  a  cartridge  can  be 
dropped  on  soft  ground  from  a  height  of  the  waist  with 
safety.  Heat  that  will  not  injure  the  human  body  is 
perfectly  safe  for  dynamite.  Low-freezing  dynamites 
are  not  affected  by  temperatures  above  the  freezing 
point  of  water,  but  will  chill  at  lower  temperatures. 
Frozen  dynamite  is  rendered  less  sensitive,  and  may  not 
detonate  until  properly  thawed. 

Probably  the  best  method  of  thawing  is  in  a  double 
container  vessel  of  some  sort  filled  between  on  sides 
and  bottom  with  warm  water.  The  dynamite  is  placed 
in  the  dry  inner  vessel,  where  it  is  thawed  to  the  proper 
temperature  without  the  danger  of  exposure  to  direct 
heat.  Dynamite  should  not  be  placed  in  warm  water, 
as  instances  have  occurred  where  some  of  the  explo- 
sive ingredient  has  been  dissolved.  Frozen  dynamite  is 
hard,  but  when  properly  thawed  it  becomes  soft,  and 
may  be  moulded  or  compressed  with  the  hand. 

The  amount  of  shock  or  concussion  required  to  ex- 
plode dynamite  is  only  a  relative  term  and  varies  with 
the  grade  and  strength.  High  per  cent,  strength  dy- 
namites are  more  sensitive  than  the  lower  grades,  and 
consequently  require  a  lesser  shock  of  detonation.  Dy- 
namites as  now  made  for  commercial  use  are  not  sensi- 
ble to  the  ordinary  shock  of  careful  handling.  Cases  of 
dynamite  may  be  hauled  in  a  motor  truck  or  wagon, 
but  should  not  be  subjected  to  rough  jolting  over  bad 
roads  or  fields. 

In  loading,  the  cartridges  should  be  pressed  down 
firmly  in  the  bottom  of  the  hole,  and  the  first  three  or 
four  inches  of  tamping  material  pressed  in  lightly,  while 
the  rest  of  the  hole  should  be  tamped  vigorously.  For 
the  last  part  of  the  tamping  as  hard  a  blow  as  can  be 
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struck  by  the  operator  with  an  ordinary  tamping  stick 
in  one  hand  is  not  too  hard. 

Ordinary  and  electric  blasting  caps  contain  an  ex- 
plosive which  is  much  more  sensitive  to  shock  than  dy- 
namite and  therefore  requires  more  care  in  handling. 
Electric  blasting  caps  are  more  waterproof  than  ordi- 
nary blasting  caps,  but  are  quite  as  sensitive  to  shock. 
The  wires  should  never  be  pulled  out  of  the  copper  shell 
and  they  should  be  kept  away  from  too  much  heat.  It 
is  dangerous  to  strike  caps  against  anything,  and  in 
tamping  a  charge  the  primer  should  be  pressed  more 
gently  and  handled  with  more  care  than  the  other 
cartridges.  The  same  care  applies  to  ordinary  blast- 
ing cap  primers,  and  in  addition  this  kind  should  not 
be  allowed  to  get  wet.  When  crimping  the  caps  on  fuse, 
the  woi-k  should  be  done  gently  and  carefully.  In  haul- 
ing or  storing,  blasting  caps  and  dynamite  should  be 
kept  separately,  for  although  the  .shock  required  to  de- 
tonate a  blasting  cap  would  have  no  effect  upon  dyna- 
mite, the  detonation  of  the  former  would  surely  explode 
the  latter. 

In  handling  fuse,  care  should  be  taken  to  avoid  a 
sharp  bend  or  break.  The  fuse  is  liable  not  to  burn 
past  a  break  in  the  powder  train,  or  it  may  smolder 
for  some  time  and  eventually  ignite  the  powder  beyond 
the  break.  For  this  reason  it  is  never  safe  to  investi- 
gate a  missed  hole  until  after  the  lapse  of  several  hours. 
Fuse  should  be  stored  in  a  cool,  dry  place ;  too  much  heat 
will  cause  the  waterproofing  material  to  soften  and  pene- 
trate to  the  powder  train,  with  destructive  effect. 
Moisture  is  liable  to  ruin  the  fuse  by  wetting  the 
powder.  The  exposed  end  of  a  coil  or  fuse  is  more  sus- 
ceptible to  the  absorption  of  moisture  than  any  other 
part,  and  it  is  good  practice,  particularly  in  a  damp  cli- 
mate, to  cut  an  inch  or  two  from  the  end  before  using. 
Jn  cold  weather  fuse  becomes  stiff  and  somewhat  brittle, 
and  it  is  liable  to  crack  or  break;  hence  it  should  be 
warmed  slightly  before  unrolling. 


the  latter  will  not  become  loose  and  jar  out  of  the  board. 
At  the  end  of  the  month,  the  pegs  are  set  back  and  a 
new  tabulation  is  begun.  Production  is  shown  in  round 
numbers  to  the  nearest  100  tons  only.  On  the  board, 
different  colored  spaces  donate  various  quantities;  i.e., 
orange,  100  tons;  blue,  1000  tons,  and  green,  10,000 
tons. 

A   Built-0\er   Klectric    Locomotive 

The  illustration  herewith  reproduced  shows  a  loco- 
motive built  over,  and  operated  by  the  Argo  Mining, 
Drainage,  Transportation  and  Tunnel  Co.,  at  Idaho 
Springs,  Colo.  The  original  electric  locomotive  did  not 
operate    successfully,    and    the    manufacturers,    rather 
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than  have  it  shipped  back  to  the  factory,  sold  it  to 
the  mine  at  junk  value.  With  the  arrangement  of 
gears  as  shown  in  the  sketch,  and  using  the  frame  and 
drive  wheels  of  the  old  machine,  L.  S.  Stewart,  elec- 
trical  engineer   at   the    mine,    built    up   the   made-ovei 


A    Daily    Production    Board 

By  H.  a.   Sitterly"-' 

The  mining  department  of  the  Low  Moor  Iron  Co., 
Low  Moor,  Va.,  has  adopted  a  production  board  for  re- 
cordinji'  the  daily  output,  the  device  being  reproduced 


HAII.Y   PRODUCTIOX  BOARD  USED  BY  THE  LOW"  ;\R)DK 
"iron   CO.,    LOVl''    MOOR,   VTROIXTA 

herewith.  By  means  of  the  board,  the  accumulative  pro- 
duction can  be  shown  daily  for  a  month,  so  that  the 
manager  is  kept  in  constant  touch  with  the  tonnage 
produced.  Formerly,  colored  pegs  were  used  as  indi- 
cator.-^, but  these  have  been  replaced  by  cotter  pins,  as 

•Low    Moor,   ^'■irg■inia. 
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locomotive.  It  operates  on  500  volts,  d.c,  is  saio 
■to  pull  a  heavier  load  than  another  machine  that  weighs 
1000  lb.  more,  and  on  account  of  the  lack  of  recipro- 
cating parts  the  operation  is  smoother  and  there  is 
little  slip  on  wet  rails.  Springs  are  provided  to  allow 
for  inequalities  in  the  track,  so  that  contact  and  tractive 
power  on  all  four  wheels  are  obtained. 
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American  Zinc  Institute 

The  mining,  smelting  and  manufacturing  of  zinc  ap- 
pear to  be  outgrowing  the  loose,  inefficient  and  antagon- 
istic ways  which  characterized  the  industry  in  its  youth, 
and  begin  to  assume  more  the  character  of  a  national 
industry,  possessing  cohesion,  strength  and  a  capacity  to 
grasp  the  world-role  offered  to  the  Future. 

A  brief  historical  review  will  bring  this  out.  In 
America,  zinc  mining  and  smelting  have  been  carried 
on  separately,  by  small  units,  competitive  and  unorgan- 
ized, although  certain  strong  companies,  admirably  con- 
ducted, have  developed  out  of  this  rather  chaotic  state, 
such  as  the  New  Jersey  Zinc  Co.,  the  American  Zinc 
Lead  and  Smelting  Co.,  Butte  &  Superior,  Anaconda 
and  the  several  companies  which  have  been  regarded  as 
subsidiaries  of  the  Frankfort  metal  houses,  such  as  the 
American  Metal  Co.,  and  L.  Vogelstein  &  Co.  The  great 
German  metal  syndicates,  with  mines  and  smelteries  in 
Germany  and  Belgium  and  a  highly  organized  world 
trade,  controlled  half  of  the  world's  zinc  output  in  the 
month  of  July,  1914. 

With  the  outbreak  of  the  war  and  its  vast  muni- 
tions, requirements.  En^gland  and  France  turned  to 
America  for  their  zinc  and  brass  supplies.  To  stimulate 
the  unprofitable  American  zinc  business  of  1914  so  that 
it  might  quickly  grow  to  meet  the  war  demands,  high 
prices  were  necessary,  and  under  the  stimulus  of  15c.  to 
20c.  spelter  the  American  zinc  output  doubled  from  1914 
to  1917.  From  a  pre-war  attitude  of  producing  enough 
zinc  to  meet  our  domestic  demands,  we  soon  developed 
an  export  trade,  amounting  to  204,000  tons  of  zinc  metal 
in  1917,  worth  $60,600,000.  But  by  December,  1917,  the 
submarine  destruction  of  ships  and  our  fast-growing 
need  of  ships  for  the  transport  of  men,  food  and  muni- 
tions had  begun  sharply  to  cut  down  this  big,  new  export 
trade. 

The  zinc  industry  now  found  itself  grown  to  a  pro- 
ductive capacity  sufficient  to  supply  both  our  normal 
domestic  trade  and  the  new  foreign  demands,  but  con- 
fronted with  the  U-boat  interference  of  exports  and  the 
.stoppage  of  the  galvanizing  trade  by  the  war  demand  for 
all-steel  sheets.  With  these  upsets  in  export  and  domes- 
tic demands  came  a  sharp  decline  in  the  price  of  spelter 
to  6tc.,  and  this  at  a  time,  and  in  spite  of  the  fact,  that 
the  costs  of  mining,  smelting  and  transportation  wero 
nearly  double  the  pre-war  co.sts. 

The  changes  from  an  excess  demand  to  an  excess 
production  were  brought  about  quicker  than  the  indus- 
tr>'  could  readjust  itself,  and  stocks  of  ore  and  metal 
accumulated  and  prices  fell  below  the  normal,  as  this 
should  be  figured  under  the  high-cost  condition  now  pre- 
vailing. Today  output  has  been  radically  curtailed  and 
the  market  h;i^  resumed  a  more  healthy  and  sound  con- 
dition. 

During'  ini-  p<iiod  of  readjustment  the  Joplin-Miami 
diKtrict,  producing  40'.  of  the  zinc  of  the  United  States, 
from  more  than   100  separate,   independent  (■omp:inic.;, 


operating  under  short-term  leases,  found  itself  in  worse 
condition  than  did  some  of  the  other  mining  districts. 
The  very  hardships  of  the  situation  induced  the  Joplin- 
]\Iiami  operators  to  get  together  in  an  association  to 
work  out  their  problem.  Some  immediate  good  was  done 
by  stabilizing  the  output  and  price  of  the  "high-grade," 
lead-free  concentrates  going  into  the  manufacture  of 
sheet  zinc  for  war  purposes.  This  success  also  encour- 
aged the  mine  operators  to  continue  their  efforts,  and 
the  preliminary  organization  of  the  American  Zinc  In- 
stitute was  the  result. 

With  the  Government  finding  it  increasingly  necessary 
to  control  different  metal  and  other  industries,  and  with 
labor,  fuel  and  material  becoming  more  difficult  to  ob- 
tain, the  Joplin-Miami  operators  felt  it  was  high  time 
to  look  around  and  take  stock  of  conditions  as  they  are 
today  and  may  be  tomorrow.  War,  labor  and  fuel  short- 
age may  compel  a  constriction  in  the  whole  zinc  indus- 
try, or  war  needs  may  demand  an  expansion.  In  either 
event  the  Government  war  or  trade  agencies  will  prob- 
ably take  a  hand  in  making  these  adjustments,  and  an 
organized  industry  could  meet  the  war  requirements 
more  helpfully  to  the  Government  and  with  less  stress 
and  loss  to  the  industry  than  it  could  unorganized. 

All  the  committees  sent  from  Joplin  to  Washington 
returned  impressed  with  the  belief  that  the  various 
branches  of  the  Government  favored  .stabilization  and 
cooperation  in  industry  rather  than  the  opposite  course 
of  destructive  competition,  profiteering  or  speculation. 
The  great  field  for  good  of  the  American  Zinc  Institute 
lies  in  preparedness  for  the  coming  world  trade  condi- 
tions, and  these  will  demand  united,  trained  and  consis- 
tent efforts  along  predetermined  lines. 

With  the  approaching  victorious  end  of  the  war  Amer- 
ica will  occupy  a  wonderfully  advantageous  position  for 
export  trade;  possessing  the  capacity  to  produce  and  ship 
and  having  over-sea  friends  needing  our  goods  and 
wanting  to  buy  them  from  us.  For  this  great  and  near- 
approaching  day  of  victory  and  peace  the  zinc  industry 
is  far  less  prepared  than  the  other  great  metal  trades. 
This  is  because  we  have  long  shipped  abroad  our  copper, 
steel  and  lead,  but  had  sent  no  zinc  until  about  three  and 
one-half  years  ago.  So  zinc  men  must  prepare.  There 
are  also  many  other  lesser  details  of  the  business  where 
we  will  profit  by  working  together.  Germany  is  anothe 
important  reason  why  we  should  get  together  in  friendly 
conference  and  strong  cooperation. 

When  we  shall  have  beaten  Germany's  armies  and 
made  peace  with  her,  we  will  not  feel  pleased  to  learn 
that  Germany  is  beating  us  in  mining  and  smelting,  in 
manufacturing  and  selling  zinc,  and  that  she  is  doin^? 
this  even  in  America  and  among  our  friends  and  Allies, 
and  not  because  Germany  has  better  mines  than  ours, 
but  .solely  because  her  mining  and  smelting  business  ia 
organized  like  an  army,  intelligently  controlled,  while 
our  zinc  industry  is  run  like  the  Bolsheviki,  each  man 
lor  himself. 
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Therefore  our  old  ways  must  be  junked,  and  by  strong, 
)int  effort  we  must  prepared  to  build  up  our  domestic 
id  foreign  trade,  showing  the  new  uses  to  which  zinc 
lay  be  put,  and  where  it  may  displace  its  aristocratic 
vals,  copper  and  tin;  and  thus  keep  our  mines  and 
nelteries  in  permanent  and  profitable  operation. 

It  is  for  the  purpose  of  bringing  together  at  dinner 
nd  in  friendly  conference  the  men  who  are  interested 
1  the  mining,  smelting  and  manufacture  of  zinc  and 
)r  future  welfare  of  the  industry  that  the  first  meeting 
f  the  American  Zinc  Institute  will  be  held  at  the  Statler 
^otel,  in  St.  Louis,  on  July  29. 

Temple  Chapman. 

Chatham,  Mass,  July  6,  1918. 


American  Metal  Co. 

The  American  Metal  Co.  has  sent  the  following  letter 
)  the  Federal  Trade  Commission : 

July   25th,   1918. 
he  Honorable,  The  Federal  Trade  Commission, 
/^ashington,  D.C. 
irs: 

We  have  refrained  from  commenting  upon  the  published 
mimaries  of  the  report  of  your  commission  of  June  28  un- 
1  we  could  secure  and  examine  an  official  copy.  We  note 
•om  a  careful  reading  thereof  that  it  contains  no  charge 
r  allegation  such  as  was  implied  in  some  of  the  news- 
apers  that  the  payment  of  tantiemes  or  profit-sharing 
lotments  to  the  officers  and  managers  of  our  company  was 
ade  for  the  purpose  of  evading  taxation,  although  that 
as  the  natural  inference  to  be  drawn  from  the  facts  stated. 

In  order  to  correct  certain  misapprehensions  existing 
I  your  commission,  as  well  as  to  rectify  as  far  as  possible 
le  injury  which  has  been  done  to  our  company  and  its  of- 
fers before  the  public,  we  beg  to  lay  before  you  the  fol- 
wins:  facts: 

1.  The  tantieme  or  profit-sharing  system  was  not  re- 
;ntly  devised  but  has  been  in  vogue  in  the  American  Metal 
0.  since  its  incorporation  more  than  30  years  ago.  In 
?87,  when  our  company  was  incorporated,  its  organizers, 
ho  furnished  the  necessary  capital,  made  an  agreement 
ith  the  managers  whereby  the  net  earnings  of  the  com- 
any  in  excess  of  6%  on  its  capital  stock  should  be  divided 
jtween  stockholders  and  managers  in  a  given  proportion, 
1  lieu  of  the  customary  salaries.  This  system  was  there- 
)re  started  long  before  the  days  of  income  or  excess-profits 
ixes,  and  has  been  continued  to  this  day,  and  adequate 
rovisions  covering  it  are  contained  in  the  company's  char- 
T.  The  profit-sharing  practice  is  not  at  all  unusual  in 
irge  companies,  although  this  particular  form  may  be  to 

certain  extent  unique.  Promoters  and  organizers  of  large 
iterprises  usually  receive  the  fruits  of  years  of  labor 
irough  stock  acquisition  and  earnings  thereon,  by  means 
I  capitalizing  surplus,  good  will,  etc.     By  our  method  there 

a  continuing  inducement  to  extra  and  intelligent  en- 
3avor  in  the  management  of  the  company's  affairs,  for  the 
jason  that  succession  in  office  and  a  share  in  the  profits 
spend  not  on  shareholdings  but  solely  on  services  rendered, 
he  Government  also  fares  better  because  the  progressive 
matures  of  the  income  and  excess-profits  tax  laws  impose 
eavier  rates  of  taxation  upon  the  individuals  than  would 
ave  been  imposed  upon  the  corporation  had  the  total  sal- 
ries  and  commissions  paid  to  them  been  taxed  to  the  cor- 
oration  on  the  excess-profits  tax  basis.  These  facts  are 
pparent  from  the  tax  returns  of  our  corporation,  its  sub- 
diaries,  and  its  individual  officers,  which  were  months  ago 
led  with  the  Treasury  Department. 

2.  The  tantiemes  paid  to  our  officers  are  not  included  in 
le  items  going  to  make  up  our  production  costs.  It  seems 
ictraordinary  to  us  that  the  personal  affairs  of  our  officers 
nd  managers,  which  would  normally  be  considered  a  mat- 
;r  entirely  between  them  and  the  stockholders,  should  have 
een  made  public  by  your  commission.  It  is  apparent,  how- 
ver,  from  the  text  of  your  report  that  this  action  was  taken 
n  the  theory  that  these  salaries  and  commissions,  having 
een  charged  to  expense  account,  entered  into  the  cost  of 
reduction  of  the  metals  produced  by  our  company  and  re- 
uircd  by  the  Government  in  the  prosecution  of  the  war. 
Ve  wish  to  state  that  this  theory  is  entirely  incorrect.  At 
le  time  your  investigators  examined  our  accounts,  we  gave 
hem   our   complete   cost   records   and   pointed   out   to   them 


that  our  subsidiary  companies  were  largely  managed  and 
operated  by  the  officers  and  department  heads  of  the  parent 
company;  that  these  men  receive  no  compensation  from 
the  subsidiary  companies,  and  that  no  charge  is  included 
in  the  cost  accounts  of  our  subsidiaries  for  salaries  or  over- 
head central-office  management.  We  cannot  emphasize  too 
strongly,  therefore,  that  the  individual  earnings  of  our  of- 
ficers and  directors  are  not  charged  to  production  costs,  but 
are  figured  on  the  profits  of  the  company's  entire  commer- 
cial, financial,  and  industrial  business,  not  only  in  this 
country,  but  also  in  the  Allied  and  neutral  world.  In  the 
year  1917,  our  total  business  amounted  to  upward  of  .$150,- 
000,000,  of  which  our  zinc  industry,  contrary  to  inference, 
constituted  only  about  one-third.  It  is  therefore  apparent 
that  the  company's  profits  are  very  moderate,  considering 
the  volume  of  its  transactions,  and  that  the  inference  of 
profiteering  drawn  by  certain  newspapers  is  entirely 
unjustified. 

We  are  transmitting  copies  of  this  letter  to  the  press  for 
the  purpose  of  correcting,  as  far  as  possible,  the  public  mis- 
understanding which  has  arisen  with  reference  to  our  com- 
pany and  its  officers  through  the  published  summaries  of 
your  report. 

Respectfully,  ■ 

The  American  Metal  Company,  Limited,         ' 

By  C.  M.  LoEB,  President. 


Manganese  Prices  Unfair  to  Producers 
in  Northern  California 

The  recent  fixing  of  prices  on  manganese  ore  by 
agreement  between  the  American  Iron  and  Steel  In- 
stitute and  the  War  Industries  Board  is  unfair  to 
California  producers  and  will  result  in  lowering 
returns  to  those  in  northern  California,  and  will  un- 
doubtedly curtail  if  not  wholly  eliminate  production. 
The  proposed  additional  freight  rates  are  prohibitive. 
Prices  are  now  based  on  deliveries  at  South  Chicago,  the 
freight  paid  being  deducted  from  returns  to  the  ore 
producer.  Freights  from  Pacific  Coast  points  to 
South  Chicago  are  from  50  to  100%  higher  than  from 
other  producing  points. 

A  bonus  is  given  to  producers  east  of  Chicago, 
although  their  freights  are  much  lower  than  ours. 
No  reason  is  given  for  this.  If  any  bonus  is  paid 
to  any  producer,  surely  those  paying  highest  freight 
rates  are  entitled  to  it.  Smelters  on  the  Pacific  Coast 
by  buying  on  Chicago  base  will  obtain  their  ores  at 
a  price  lower  than  that  previously  prevailing. 

When  SO'^c  ferromanganese  was  selling  at  $250  per 
ton,  we  were  able  to  dispose  of  all  our  ores  at  from 
16  to  25%  higher  than  we  will  receive  under  the  fixed 
prices.  The  ferro  manufacturers  have  now  had  their 
returns  increased  by  the  lowering  of  specifications 
to  70%  manganese  content,  with  no  lowering  of  the 
price  per  ton. 

Our  ores  are  nearly  all  high  silica,  low  iron  and 
low  phosphorus.  Although  in  the  past  we  have  sold 
them  on  the  basis  of  total  free  silica  and  free  silica 
to  20%,  and  the  manufacturer  has  been  glad  to  get 
them,  we  are  now  being  penalized  on  the  silica  and 
no  allowance  is  made  for  low  iron  and  low  phos- 
phorus. We  are  paying  the  highest  mining  wages  in 
the  country  in  this  industry,  which  is  necessary,  as 
the  mines  are  new  and  do  not  possess  the  comforts 
found  in  larger  camps. 

So  far  as  we  know,  no  northern  California  producers 
were  asked  to  submit  figures  showing  what  price- 
fixing  would  do  to  their  ores.  The  present  output  is 
not  large,  but  production,  if  encouraged,  might  be- 
come an  important  factor  in  the  national  supply. 

San  Francisco,  June  15,  1918.         Ralph  E.  Hyatt. 
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Events  and  Economics  of  the  War 
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±i.r  iJiirriiuneiu  leaiure  of  the  week  just  passed  was 
the  launching,  on  the  Fourth,  of  95  merchant  ships,  total- 
in«r  almost  475.000  tons.  On  the  same  day  in  a  speech  at 
Blount  Vernon,  President  Wilson  declared  that  the  war 
cannot  end  with  a  compromise.  The  question  of  inter- 
vention in  Russian  affairs  was  discussed  by  the  President 
in  conference  with  Cabinet  members  and  military  and 
naval  advisers,  the  matter  having  come  to  a  head 
through  the  landing  of  American  naval  forces  at  Vladi- 
vostok and  Kola.  The  strike  of  telegraphers  set  for 
July  8  was  called  otf  at  the  request  of  the  Secretary  of 
Labor.  The  House  and  Senate  concurred  in  fixing  the 
price  of  wheat  at  $2.40  per  bu.  for  the  ensuing  year. 
The  $8,000,000,000  bond  bill  was  passed  by  the  Senate 
on  July  5.  The  16.000-ton  transport  "Covington"  was 
sunk  en  route  to  the  United  States,  with  the  loss  of  si.K 
of  the  crew. 

The  Allies  on  the  western  front  continued  their  gains 
in  local  actions ;  American  troops  have  arrived  in  Italy. 
Germany  is  reported  to  be  sending  men  to  the  Italian 
front.  Russians  of  the  IMurman  coast  along  the  White 
Sea  have  broken  with  the  Bolshevist  government  and 
joined  the  Allies,  though  neighboring  Finns  are  said  to 
be  hostile  to  the  latter;  Von  Mirbach,  German  Ambassa- 
dor at  Moscow,  was  assassinated;  Czecho-Slovak  troops, 
who  were  formerly  war  prisoners  in  Russia  but  favor 
the  Allied  cause,  have  taken  over  the  government  at 
Vladivostok  after  crossing  Siberia  on  their  way  to 
France.  Unrest  in  South  Africa,  due  probably  to  enemy 
agents,  is  reported  by  Premier  Botha. 


Financing  the  War 

In  di.scussing  the  question  of  Federal  taxation,  Will- 
iam B.  Dickson,  vice  president  of  the  Midvale  Steel  and 
Ordnance  Co.,  was  recently  quoted  by  Iron  Aue  as  saying 
that,  inasmuch  as  corporate  accounting  is  the  basis  for 
such  a  large  proportion  of  national  financing,  the  Fed- 
eral Government  should  require  a  uniform  sy.stem  of 
accounting  by  all  corporations,  and  that  a  principle  so 
fundamental  as  this  should  have  been  embodied  in  the 
original  war-tax  legislation.  Mr.  Dick.son  declared  that 
Governmental  expenditures  should  be  divided  into  two 
classes,  namely,  irretrievable  expenses  and  those  which 
are  investments,  in  whole  or  in  part.  The  former  include 
expenses  incurred  in  creating  and  maintaining  the  fighi- 
ing  forces,  and  the  latter  cover  secured  foreign  loans, 
advances  on  farm  loans  and  to  manufacturers,  as  well  as 
money  spent  on  permanent  improvements.  Such  invest- 
ment expenditures  should  be  financed  by  bond  issues. 

If  Mr.  McAdoo's  .suggested  division  of  one-third  pres- 
ent taxation  and  two-thirds  bond  issues  be  adopted, 
states  Mr.  Dickson,  these  percentages  should  be  applied 
to  the  amount  remaining  after  the  investment  expend- 
itures have  been  deducted  from  the  total. 

Mr.  Dickson  concludes,  as  a  general  proposition,  that 
the  (iovernment  "will  be  justified,  as  far  as  practicable, 
in  isHuing  a  series  of  short-time  certificates  of  indebt- 


edness and  in  paying  a  high  rate  of  interest  on  such 
certificates  in  order  to  be  in  position  at  the  end  of  the 
war  to  rearrange  the  entire  financial  structure. 

"The  total  amount  to  be  financed  will  then  be  definitely 
known,  and  it  will  be  possible  to  decide  intelligently 
what  percentage  of  the  total  must  be  refunded  by  long- 
term  bonds,  and  the  term  and  interest  rate  of  such 
bonds;  and  also  the  form  of  direct  and  indirect  taxation 
which  can  most  easily  be  borne  by  the  business  and  social 
fabric  under  the  conditions  then  existing." 


Gas  Warfare  Work  Unified 

Following  the  recent  transfer  of  work  on  war  gases 
from  the  U.  S.  Bureau  of  Mines  to  the  War  Department, 
a  further  step  toward  unifying  all  work  of  this  sort 
was  taken  by  Secretary  Baker  in  ordering  that  all 
classes  of  gas  warfare  hereafter  should  be  under  the 
control  of  the  Chemical  Warfare  Service,  commanded  by 
Maj.  Gen.  William  L.  Sibert.  Divisions  in  the  Medical 
Department,  the  Ordnance  Department,  as  well  as  in  the 
Bureau  of  Mines,  have  been  handling  it  in  the  past.  All 
oflficers  and  men  who  have  been  connected  with  offensive 
or  defensive  gas  warfare  will  now  be  responsible  to  the 
Chemical  Warfare  Service.  The  field-training  section 
has  been  under  the  corps  of  engineers. 

Defensive  gas  warfare  has  been  under  the  control  of 
the  Medical  Department.  The  work  has  consisted  of 
the  designing  and  manufacture  of  masks,  both  for  men 
and  animals,  and  the  procurement  of  appliances  for  clear- 
ing trenches  and  dugouts  of  gas.  Offensive  gas  warfare 
consists  principally  of  manufacturing  gases  and  filling 
gas  shells.  The  work  has  been  under  the  direction  of 
the  Ordnance  Department.  The  new  department  will 
take  over  the  work  of  chemical  research  for  new  gases 
and  protection  against  known  gases.  All  chemists  now 
in  the  Army  will  be  transferred  to  the  new  service. 


Britain  Rations  Coal  and  Light 

A  new  order  for  the  rationing  of  coal  and  light  went 
into  operation  in  Great  Britain  on  July  1,  it  is  an- 
nounced in  the  British  press.  It  is  intended  to  ration 
gas,  electricity,  and  coal  on  a  coal  consumption  basis  at 
the  rate  of  3^  tons  of  coal  for  two  rooms  in  a  dwelling 
house.  For  other  rooms  a  ton  each  is  to  be  allowed. 
This  will  cover  the  gas  or  electricity,  one  ton  of  coal 
being  considered  equal  to  15,000  cu.ft.  of  gas  or  to  about 
800  B.t.u.  of  electricity.  In  the  case  of  a  householder 
with  four  rooms,  he  will  be  entitled  to  5i  tons  of  coal  a 
year.  If  he  uses  3  tons  it  will  leave  him  2->  tons  to 
cover  lighting,  which  will  entitle  him  to  37,500  cu.ft.  of 
gas.  Beyond  this  he  will  not  be  allowed  to  go,  so  that 
if  he  is  not  economical  he  may  find  himself  without 
either  gas  or  coal  before  the  end  of  the  year.  Small 
consumers  may  be  provided  with  coupons,  which  will 
keep  them  within  rations.  They  will  be  supervised  by 
control  committees  elected  in  each  district. 
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Canadian  Iron  Industries  Fostered 

A  policy  has  been  adopted  by  the  Dominion  govern- 
ment, says  the  Canadian  Mining  Journal,  of  encourag- 
ing new  iron  and  steel  industries  in  Canada  by  offering 
to  purchase  all  pig  iron  produced  in  the  country  by  all 
new  blast  furnaces  erected  during  the  next  two  years. 
It  is  understood  that  it  will  undertake  to  accept  three 
years'  output  and  that  prices  paid  will  be  governed  by 
the  market  conditions  at  the  time.  The  province  of 
British  Columbia  has  taken  similar  action.  The  Iron 
Bounties  Act  bind'?  the  province  to  give  a  bounty  of  $3 
per  ton  on  all  pig  iron  manufactured  from  Briti-sh  Co- 
lumbia ore  in  British  Columbia  and  $1.50  per  ton  on  all 
pig  iron  manufactured  in  British  Columbia  from  for- 
eign ore. 


U.  S.  Exportation  of  Silver 

Sixty-four  million  silver  dollars  have  been  melted  into 
bullion  by  the  U.  S.  Treasury,  most  of  which  has  been 
exported  to  India.  Fifty-eight  million  dollars  of  silver 
certificates  have  been  withdrawn  from  circulation  and 
destroyed,  as  the  silver  on  which  they  were  secured  was 
melted  down.  The  Treasury  still  holds  426,000,000  sil- 
ver dollars,  against  which  $390,000,000  in  silver  cer- 
tificates are  outstanding.  New  Federal  Reserve  bank 
notes  of  the  denominations  of  $1  and  $2  are  being  issued 
to  replace  the  silver  certificates  withdrawn. 


Turn  Old  Gold  and  Silver  Into  Cash 

Persons  who  have  old  gold  or  silver  which  they  wish 
to  convert  into  cash  for  war  or  other  purposes  have 
been  offered  the  opportunity  to  do  so  by  the  Government. 
The  Director  of  the  Mint  has  announced  that  old  gold 
and  silver  in  quantities  approximating  $100  in  value 
may  be  sent  to  the  United  States  assay  office  in  New 
York,  or  to  any  one  of  the  Government  assay  offices  in 
Philadelphia,  Denver  or  San  Francisco.  The  senders 
will  receive  in  return  a  check  on  the  U.  S.  Treasury  for 
the  value  of  the  material  less  the  charges  for  fitting  such 
material  for  coinage  purposes.  These  charges  are  nom- 
inal. No  institution  under  the  Government  in  Wash- 
ington receives  this  material,  as  none  has  facilities  for 
depositing  or  treating  it. 

To  societies  raising  funds  for  war  relief  work,  tho 
suggestion  is  made  that  individual  collections  of  old  gold 
and  silver  be  gathered  together  in  some  central  depos- 
itory and  when  the  necessary  amount  has  been  obtained 
that  it  be  sent  to  the  as^iay  office  in  the  one  of  the  four 
cities  mentioned  which  is  most  conveniently  situated  for 
transportation. 


May  Import  Magnesite  as  Return  Cargo 

The  War  Trade  Board  has  amended  the  restriction 
upon  the  importation  of  magnesite  so  as  to  allow  it  to  be 
brought  in  under  the  back-haul  proviso,  thus  permitting 
its  importation  when  shipped  as  return  cargo  from 
Europe  and  the  Mediterranean  coast  of  Africa  and  when 
shipped  from  convenient  ports  where  loading  can  be 
done  without  delay.  This  ruling  follows  that  of  June 
30  by  which  the  board  extended  the  back-haul  privilege 
under  the  general  policy  of  restricted  imports,  hitherto 
applying  only  to  convenient  ports  in  Europe,  to  apply 


under  the  same  conditions  to  convenient  Mediterranean 
ports  in  Africa.  The  Shipping  Control  Committee  will 
determine  what  ports  are  to  be  considered  as  convenient. 
Importations  of  manganese  ore  from  Asia  and  Aus- 
tralasia have,  by  another  ruling,  been  prohibited  as  to 
ocean  shipments  made  on  and  after  July  20.  To  make 
this  ruling  effective  all  outstanding  licenses  for  the  im- 
portation of  manganese  from  those  countries  have  been 
revoked  as  to  ocean  shipment  on  and  after  July  20. 
Adequate  supplies  can  be  obtained,  it  has  been  found, 
from  sources  near  by,  entailing  far  less  strain  upon  th» 
tonnage  resources  of  the  United  States  during  the  pres- 
ent difficult  period  than  shipments  from  the  distant  ports. 


Exempt  Coal  Miners,  Garfield  Asks 

Exemption  from  draft  for  men  producing  and  han- 
dling coal  at  the  mines  has  been  asked  by  Dr.  Harry  A. 
Garfield,  the  Fuel  Administrator.  Statistics  from  the 
principal  coal-producing  states  have  been  compiled  by 
the  operators  in  connection  with  figures  supplied  by  the 
office  of  Provost  Marshal  General  Crowder.  The  figures 
on  men  called  from  these  states  and  now  in  the  Army 
are:  Alabama,  63,900;  Illinois,  212,982;  Indiana,  89,913; 
Kentucky,  66,056;  Maryland,  42,417;  Ohio,  199,422; 
Oklahoma,  22,161;  Pennsylvania,  294,831;  Tennes.see, 
66,474;  West  Virginia,  44,544. 

Under  the  tentative  plan  of  labor  distribution  by  allot- 
ment under  consideration  by  officials  of  the  various  war 
administrations  in  connection  with  the  War  Industries 
Board,  coal  production  will  be  rated  as  third  in  the  pri- 
ority scheme.  Several  thousand  men  hav:  already  been 
sent  to  the  mines  through  the  Federal  Employment  Serv- 
ice, oflficials  of  the  Department  of  Labor  say,  but  not  in 
sufficient  numbers  to  replace  the  men  taken  away  under 
the  draft  calls  of  the  Army. 


German  War-Science  Foundation 

The  Kaiser  has  approved  the  foundation  of  a  trust  to 
further  the  development  of  scientific  and  technical  aids 
to  warfare,  saj'S  Iron  Age,  by  uniting  the  scientific  and 
the  military  forces  of  the  country  for  work  together. 
The  scientific  work  is  to  be  carried  on  by  the  following 
technical  committees  (or  commissions)  : 

(1)  Committee  for  the  chemical  raw  materials  for 
the  production  of  munitions-manufacturing  materials; 
(2)  committee  for  chemical  war  materials  (powder, 
explosives,  gas  and  the  like)  ;  (3)  committee  for 
physics,  including  ballistics,  telephony,  telegraphy,  de- 
termination of  targets  and  distances,  measurements  and 
the  like;  (4)  committee  for  engineering  and  communi- 
cation; (5)  committee  for  aeronautics;  and  (6)  com- 
mittee for  obtaining  and  preparation  of  metals. 


All  Navy  Bids  Open 

There  are  now  more  than  14,000  names  on  the  bidders' 
list  of  the  Bureau  of  Supplies  and  Accounts  of  the  Navy 
Department,  according  to  Rear  Admiral  Samuel  Mc- 
Gowan,  its  chief.  The  bureau,  he  says,  is  constantly  re- 
jecting applications  to  be  placed  on  the  bidding  list  from 
concerns  which  cannot  show  themselves  to  be  manufac- 
turers or  dealers  carrying  in  stock  the  articles  they  offer 
to  supply.  All  bids  for  Navy  contracts  are  open,  and  the 
record  is  available  for  the  inspection  of  all  interested. 
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Graphite  Stocks  Ample  for  1918 

stocks  of  graphite  and  home  production  are  sufficient 
to  meet  all  reo,uirements  for  this  material  durinp  1918 
in  the  opinion  of  the  War  Trade  Board.  All  importation 
of  graphite  has  been  prohibited  for  the  remainder  of  the 
year.    The  announcement  i-eads  as  follows : 

The  restriction  upon  the  inipoi-t  of  plumbago  or  graphite 
has  been  extended  by  the  War  Trade  Board,  in  a  new 
ruling  (W.  T.  B.  R.  157),  to  be  effective  for  the  entire  cal- 
endar year  of  1918.  Under  the  list  of  restricted  imports 
No.  l.this  restriction  was  made  absolute  until  July  1  of 
this  year,  the  possibility  of  importing  not  to  exceed  5000 
long  "tons  for  the  remainder  of  the  year  being  left  open, 
should  investigation  prove  that  stocks  in  this  country  were 
inadequate  to  meet  the  home  requirements  for  the  entire; 
year.  As  a  result  of  the  investigation,  it  has  been  found 
that  present  stocks,  together  with  the  home  production, 
suffice  to  meet  the  home  requirements  until  well  into  1919\ 
The  restriction  has  therefoi-e  been  continued  in  effect,  ana 
the  Bureau  of  Imports  has  been  instructed  to  issue  no 
licenses  for  the  importation  of  plumbago  or  gi-aphite  for 
the  rest  of  the  calendar  year. 


May  Metal  and  Ore  Imports  and  Exports 

Imports  of  the  more  important  minerals  and  metals 
during  May,  1918,  and  the  corresponding  month  of  1917, 
were  as  follows,  the  figures  being  the  returns  of  the 
Department  of  Commerce: 


IMPORTS.  MAY,  1917. 


Metal  and  On- 

Antimony  ore,  contents,  lb 

.Antimony  matte  regulus  or  metal,  lb . 

Coppj-r: 

Ore.  contents,  lb 

Concentrates,  contents,  lb 

Matte,  rcgulu.o,  etc.,  lb 
Imported  from  (in  part) 

Canada,  lb. 

Mexico,  lb  

Cuba,  lb  

Chile,  lb  

Peru,  lb 
Unrefined  black,  blister,  etc.,  lb.    . 
Imported  from  (in  part) 

Canada,  lb 

Mexico,  lb  

Chile,  lb.  

Peru, lb 

Japan,  lb  .         

lU-fined.  in  bars,  plates,  etc.,  lb     . . 

Lead: 

Ore  contents,  lb 
Bullion  coiitentii,  lb 
Imported  from  (in  part): 

Canada,  lb 

Mexico,  lb 

Chile,  lb 

Pi»<  and  ban,  lb . 

Zinc: 

Ore  content*,  lb 
Irnport'-d  from  'in  part) : 

-■;,    .•.,  lb 
'      ■.     .  ...  II, 

■.:.  ..  ,,.  II, 

■•..,. .r,iiia.  lb 

Manican'-M-  on-,  Iodk  tona 
VyriKi-*,  lor»K  ton* 
\tupfiTU^\  from. 

not\t\,  lonK  t<«nK 

(  afia<la,  lonK  (oilm 


AXD  1918 

May,  1917 
2,383.975 
5.123.971 


9.404,438 
2,473,799 
4.941,783 

1,913,323 
3,701,917 
4,772,180 
5.614,123 
340,007 
31,573.727 

4,304,968 
4,663,979 
13,693.673 
7,182,367 
1.276,340 
453.128 

1.169.343 
9.728,609 

596,163 
9,999.906 

1.387.393 


23,242.353 

9,003,280 

606,000 

8,918.837 

4,714,236 

81.269 

72,583 

55,775 
16.808 


May,  1918 

72,845 

1.975.456 

b.724,894 
2,827.000 
1.334.399 

3,116,993 
4,302,124 
1,638,963 
1,314,214 
137,709 
27.892.478 

4,965,525 
6,961,105 
4,788,917 
5,971,322 

8.378.337 


3.312.494 
17.290.195 

2,124,370 

17,584.769 

782.076 

12.635 

5,636,092 


1,288,422 
2.224,470 


29,837 
39,404 


23,406 
15,998 


ExportH  of  copper,  lead  and  zinc  for  May,  a.s  report(i(l 
to  the  Department  of  Commerce,  with  those  of  the  cor- 
reHponding  month  of  1917,  as  finally  revi.sed,  are  as 
f  ollowH : 


KXFOUTS  OF  COPPKR,  LEAD  AND  ZINC,  MAY,  1917, 

MetnUndOrc  May,  1917 
Copper: 

Ore  contents,  lb 51 1,462 

(Concentrates,  contents,  lb 72,200 

rnrefined  black,  blister,  etc.,  lb 514,142 

Hetincd  in  ingots,  etc.,  lb 103,337,317 

p;.\porte(l  (in  part) : 

France,  lb 33,805,132 

Italy,  lb 12,890,288 

Russia  in  Europe,  lb 7,336,938 

United  Kingdom,  lb 42.191,576 

Canada,  lb. 4,010,910 

Lead; 

Pigs,  bars,  etc.,  produced  from  domestic  ore,  lb. .  .  8,393, 1 19 

Produced  from  foreign  ore,  lb 2.417,114 

Exported  to  (in  part) : 

United  Kingdom,  lb 9,729,564 

Argentina,  lb  242,723 

Brazil,  lb 51,187 

China,  lb 

.lapan,  lb 

Zinc: 

Dross,  lb 2.964,684 

Spelter: 

Produced  from  domestic  ore,  lb 34,880,350 

Produced  from  foreign  ore,  lb 19,891,529 

Exported  to  (in  part) : 

Franco,  lb                  16,020,588 

Italy,  lb 7,339,773 

Norway,  lb                   477,095 

United  Kingdom,  lb 26,128,250 

Canada,  lb    2.203,441 


AND  1918 
May.  1918 

232,273 

134,200 

448,000 

65,298,223 

25,291,592 
10,894,246 


25,628,116 
2,507,810 

13,953,634 
4,970,406 

4,632,414 

309,120 

239.534 

84,200 

2,811,376 

4,951,832 

6,627,809 
5,957,576 

7,330,412 
3,132,557 

"  744,429 
1,227,406 


German  Mine  Car  Concern  To  Be  Sold 

Millions  of  dollars  worth  of  alien-owned  property 
will  soon  be  put  on  the  market  by  the  Alien  Property 
Custodian.  Officials  in  the  office  of  the  latter  are  now 
arranging  a  series  of  public  sales,  soon  to  be  held.  The 
first  property  to  be  sold  will  be  the  plant  of  the  Oren- 
stein-Arthur  Koppel  Co.,  at  Koppel,  Penn.  The  date  set 
for  the  sale  is  Aug.  15.  It  is  said  that  this  company, 
whose  offices  are  at  Pittsburgh,  and  a  large  lumber  con- 
cern are  the  only  German  corporations  in  the  United 
States  that  have  never  been  incorporated  in  this  country. 


Mining  Least  Profitable  in  1917 

More  than  half  of  all  corporations  engaged  in  mining 
lost  money  during  1017,  according  to  a  compilation  of 
income-tax  returns  prepared  by  the  Treasury  Depart- 
ment. The  number  so  engaged  was  11,968,  of  which 
5393,  or  45.6%,  operated  at  a  profit  and  54.94%  lost 
money  during  the  year.  The  net  profits  of  the  successful 
companies  amounted  to  $798,883,349.  The  losses  of  the 
unsuccessful  companies  were  $70,773,408.  Mining  cor- 
porations paid  9.22%  of  the  total  income  tax.  Mining 
as  an  industry  was  at  the  foot  of  the  list  so  far  as  profits 
are  concerned.  All  other  industries  showed  a  higher 
percentage  of  profit. 


The  Senate  has  passed  Senator  Henderson's  bill  sus- 
pending assessment  work  on  mining  claims  during  the 
war  and  until  midnight  of  Dec.  31  of  the  year  following 
that  in  which  the  war  shall  have  been  concluded.  The 
resolution  does  not  apply  to  oil  placer  location. 


Though  some  members  of  Congress  regard  the  report 
of  the  Federal  Trade  Commission  on  profiteering  as  a 
"sensational  statement  from  a  sensational  organization," 
it  is  apparent  that  the  majority  of  the  members  of  Con- 
gress accept  it  at  its  face  value. 
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Company  Reports 
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Greene  Cananea  Copper  Co. 

The  report  of  the  Greene  Cananea  Copper  Co.  for 
1917  is  the  first  to  be  made  since  the  organization  was 
simplified  by  merger  of  the  subsidiaries  with  the 
parent  company.  Operations  in  the  early  part  of  the 
year  were  hampered  by  new  laws  and  labor  regulations 
and  urtwarrantable  interpretations  of  them  by  the  Mex- 
ican authorities,  and  the  plants  were  closed  June  22. 
Work  was  resumed  Dec.  10,  and  by  the  end  of  the  year 
all  plants  were  again  in  operation.  During  the  sus- 
pension it  was  not  possible  to  maintain  the  physical 
condition  of  the  plants,  and  the  depreciation  of  the 
equipment  was  rapid. 

Mining  operations  produced  420,596  wet  tons  of  smelt- 
ing ore  and  153,986  wet  tons  of  milling  ore,  or  a  total 
of  574,582  tons,  at  an  average  cost  of  $2.90  per  ton. 
Ore  milled  totaled  171,202  dry  tons,  of  which  122,- 
349  tons  was  treated  by  flotation.  The  total  produc- 
tion of  metals,  including  that  from  the  San  Pedro  mine 
and  custom  work,  was  30,496,487  lb.  of  copper,  891,226.9 
oz.  of  silver  and  5753.72  oz.  of  gold.  The  cost  of  copper 
was  17.95c.  per  lb.,  made  up  of  direct  operating  cost, 
13.88c. ;  production  tax,  2.56c. ;  shut-down  expense, 
0.90c.,  and  reserve  for  repairs  incident  to  the  shut-down, 
G.61c.  The  average  price  received  for  copper  was  27.04c. 
per  lb.  At  the  smeltery,  481,632  tons  was  treated,  at  a 
cost  of  $2.61  per  ton. 

Sales  of  copper  brought  in  $8,245,694,  and  miscel- 
laneous credit  items,  including  sales  of  gold  and  silver, 
increased  the  income  to  a  total  of  $9,471,480.  Mining 
and  reduction  expenses  were  $4,565,180;  refining  and 
selling,  $571,440;  administration  and  taxes,  $1,486,517; 
and  depreciation,  $350,455.  These  deductions  left  a  bal- 
ance for  the  year's  operations  of  $2,497,888,  and  pre- 
vious surplus  was  draw^n  upon  to  pay  total  dividends  of 
$3,954,215.  The  surplus  remaining  to  the  credit  of 
profit  and  loss  account  is  $8,048,652. 

Rio  Tinto  Company,  Ltd. 

The  report  of  the  Rio  Tinto  Co.,  of  London,  which 
operates  the  ancient  mine  of  that  name  near  Huelva, 
Spain,  for  the  year  1917,  shows  a  total  balance  of  earn- 
ings after  all  expenses,  including  taxes  and  administra- 
tion, and  including  the  balance  from  the  previous  year, 
of  $11,461,373,  the  British  monetary  units  having  been 
changed  into  U.  S.  currency  at  the  standard  rate  of  ex- 
change, namely,  $4.8665  to  the  pound  sterling,  from 
which  is  deducted  for  depreciation  of  plant  $300,920  and 
for  staff  provident  fund  $24,332,  leaving  a  net  balance  of 
$11,136,119,  out  of  which  there  were  made  during  the 
year  dividend  disbursements  aggregating  $8,607,622, 
leaving  a  balance  of  $2,528,497  to  be  carried  forward  to 
revenue  account.  The  total  dividends  paid  amount  to 
51  ';c  on  the  whole  .share  capital  of  the  company.  No 
details  of  operation  are  given  in  the  report,  but  general 
satisfaction  is  expressed  with  the  conditions  at  the 
mines. 


The  report  of  Allen  H.  Rogers,  consulting  engineer 
for  the  company,  presents  a  concise  but  complete  state- 
ment of  operations  at  Greenwood  and  of  development 
and  future  plans  of  the  Copper  Mountain  property.  At 
the  mine  smeltery  operations  were  suspended  en- 
tirely for  nearly  two  months  because  of  inability  to  ob- 
tain fuel,  and  at  other  times  coke  was  rarely  available 
for  more  than  one  furnace.  Tonnage  smelted  was  203,- 
478,  as  compared  with  311,858  for  the  previous  year. 
Copper  produced  was  4,247,316  lb.,  silver  46,356  oz.,  gold 
9592.4  oz.  The  Mother  Lode  mine  shipped  181,189  tons, 
averaging  0.917'.  copper,  0.17  oz.  silver,  and  0.038  oz. 
gold  per  ton.  The  Lone  Star  mine  was  reopened  in 
August,  and  produced  4780  tons,  containing  1.94'f  cop- 
per, 0.14  oz.  silver,  and  0.026  oz.  gold  per  ton. 

At  the  Copper  Mountain  property  the  development 
campaign  begun  in  the  previous  year  was  continued 
until  September,  at  which  time  permanent  construction 
and  haulage  ways  were  begun.  The  development  work 
was  satisfactory  in  establishing  the  accuracy  of  previous 
estimates  of  ore  reserves,  which  now  stand,  as  formerly, 
at  10,000,000  tons  assured  and  2,000,000  tons  probable 
ore,  of  an  average  grade  of  1.74';f  copper  and  20c. 
per  ton  recoverable  in  gold  and  silver.  Some  of  the 
permanent  mine  buildings  were  completed;  a  pumping 
plant  was  installed  and  complete  water  and  sewage  sys- 
tems were  laid  out.  The  Kettle  Valley  Ry.  Co.  is  to 
construct  a  railroad  from  Princeton,  and  the  Okanagon 
Power  Co.  is  to  furnish  power.  A  50-ton  test  mill  was 
erected,  3000  tons  of  ore  was  treated  and  the  flow  sheet 
was  worked  out.  Plans  for  a  mill  to  be  located  between 
the  mines  and  Princeton  were  decided  upon.  All  possible 
speed  is  to  be  used  in  the  construction  of  the  plant,  but 
owing  to  uncertain  deliveries  of  equipment  it  seems 
hardly  likely  that  the  mill  can  be  ready  for  operation 
until  well  into  the  vear  1919. 


Canada  Copper  Corporation 

The  annual  report  for  1917  of  the  Canada  Copper 
Corporation,  owner  of  the  properties  and  assets  of  the 
British  Columbia  Copper  Co.  and  of  a  new  and  more  im- 
portant property  at  Copper  Mountain,  near  Princeton, 
B.  C,  indicates  that  plans  have  been  completed  for  a 
large  plant  at  Copper  Mountain  and  that  some  actual 
construction  has  already  been  done.  At  the  close  of  the 
year  the  outstanding  capital  stock  of  the  company 
amounted  to  945,694  shares.  The  balance  of  debentures, 
amounting  to  $63,800,  was  called  during  the  year,  and 
the  stockholders  were  offered  the  privilege  of  subscrib- 
ing to  their  pro-rata  share  of  an  issue  of  $2,500,000  in 
10-year  6''c  first  mortgage  bonds,  convertible  at  any 
time  before  maturity  into  stock  of  the  company  at  $3 
per  share.  All  other  loans  have  been  paid,  so  that  the 
capital  indebtedness  is  represented  entirely  by  the  stock 
issued  and  the  convertible  bonds. 
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Amparo   Mining   (^>(). 

The  report  for  1917  of  the  Amparo  Mining  Co., 
which  operates  a  group  of  silver  mines  carrying  sub- 
sidiary gold  values,  near  Etzatlan.  State  of  Jalisco,  IVIex- 
ico.  furnishes  a  sad  illustration  of  the  hardships  im- 
posed on  mining  operations  in  general  and  upon  cyanide 
plants  in  particular  by  war  conditions.  Production  dur- 
ing the  first  seven  months  was  greatly  curtailed,  mainly 
through  shortage  of  cyanide;  operating  costs  advanced 
materially,  due  to  a  higher  wage  scale  and  an  abnormal 
increase — representing  a  net  advance  of  from  50  to 
SOCc — in  the  cost  of  supplies;  embargoes  and  other 
regulations  of  the  U.  S.  Government,  car  .shortage  and 
the  congested  conditions  of  freighting  added  to  the 
difficulties.  Partial  relief  from  these  general  hardships 
was  given  by  the  increased  price  of  silver,  and  further 
.satisfaction  is  in  order  as  a  result  of  an  expenditure  of 
$72,000  in  development  work,  as  against  $26,400  in  the 
previous  year,  and  in  the  fact  that  the  existence  of  the 
orebody  on  the  llOO-ft.  level  was  proved  beyond  doubt. 

Ore  treated  totaled  84.277  tons,  a  decrea.se  of  14,763 
tons  from  the  previous  year;  working  costs  increased 
to  $9.93  per  ton  from  $5.98  per  ton  in  the  previous  year; 
sales  of  bullion  brought  in  $1,052,239,  which  was  in- 
creased to  $1,220,964  by  miscellaneous  profits.  Profit 
Cost  of  .supplii:.s  at  ampako  mink,  1912-1917 

Article  I'ricp  in    1912     I'rico  in    1917 

Dvnaiiihc $9  90  raso  $17  80 

Cvanide 18  11).  88 

Minrr's  steel II  lb  28 

Fusp        3  93  M  ft.  7  95 

Caps                46(100)  1    74 

Carbi.!.-            06  11).  07 

Whitpiron 005  11).  03 

Coke                    20  00  ton  70  50 

l,unih.T            40  00  M  ft.  120  00 

\ails                  07  lb.  18 

Round  aiul  flat  iron 04  lb.  14 

Cniriforiii  stppj      .11  lb.  30 

.~*tepl  platps     06  lb.  .  1 9 

Stppl  bhaftinK  08  lb.  .  16 

Cruciblps,  No.  300 21    00  pacli  64  88 

Baftprv- sh(M-R  10  00  i-acli  27  00 

nailery  difs  8   00  path  17   50 

and  loss  debits  of  $941,731  for  operating  expenses,  $18,- 
775  for  loss  in  exchange,  $64,893  for  depletion  of  mines, 
and  $17,500  for  administrative  charges  and  taxes  in  the 
United  States  reduce  the  net  profit  for  the  year's  oper- 
ation to  $178,065.  A  comparative  statement  is  given 
to  show  the  general  increase  in  the  cost  of  supplies. 


Waihi  Gold  Mining  C^o. 

The  Waihi  Gold  Mining  Co.,  Ltd.,  which  operates  a 
large  gold-silver  mine  at  Waihi,  New  Zealand,  shows 
gross  earnings  of  $1,903,343  for  the  calendar  year  1917. 
the  British  monetary  units  of  the  report  having  been 
converted  into  American  at  the  standard  ratio  of  $4.8665 
to  the  pound  sterling.  The  balance,  after  deducting  mine 
expenses  in  New  Zealand  and  administrative  expenses 
in  London,  was  $943,617.  and  four  dividends  aggregat- 
ing $482,666  were  paid.  After  reserves  of  $234,794  for 
taxe.s,  $89,485  for  depreciation  of  plant,  and  donations 
to  war  fund.s  of  $4866,  the  net  balance  remaining  to 
the  credit  of  revenue  account  for  the  year  1917  was 
$303,842. 

The  dry  ore  milled  trjtaled  191,742  short  tons,  aver- 
aging 0.394  oz.  gold  and  3.39  oz.  silver  per  ton.  The 
recovery  wan  OLl'ir  of  the  value  of  silver  and  gold. 
From  its  Vicginning  in  1890  this  mine  has  realized  $57,- 
798,177  from  .sales  of  bullion. 


Semi-Annual  Report  of  Mount  Bischoff 
Tin  Mining  Co. 

The  Mount  Bischoff  Tin  Mining  Co.,  owning  a  tin 
mine  at  Waratah,  Tasmania,  and  smelting  works  at 
Launceston,  reports  for  the  half-year  ended  Dec.  31, 
1917,  earnings  of  $60,695  and  interest  earned,  $1290, 
which,  added  to  previous  profit  and  loss  credit,  gave  a 
total  available  balance  of  $492,830,  British  monetary 
units  being  reduced  to  U.  S.  Currency  at  the  standard 
ratio  of  $4.8665  to  the  pound  sterling.  Of  this  amount 
$29,199  was  paid  out  in  dividends,  and  deductions  at  the 
rate  of  15%  were  made  for  depreciation  on  various 
plant  items;  the  deductions  aggregating  $50,110  and, 
with  a  further  deduction  of  $3353  for  income  taxes,  the 
profit  and  loss  surplus  was  reduced  to  $410,169.  New 
construction  cost  $12,156. 

The  ore  produced  totaled  53,944  tons,  of  which 
amount  1624  tons  came  from  underground  mining  and 
the  remainder  from   eight  different  surface  openings ; 

WORKING  COSTS,  MOUNT  BISCHOFF  TIN   MIXING  CO.,    '917 


Mining.  includinK  now  works,  stoips,  etc 
Atrial  ropewa.vs,  inohidinf;  iiiaintpnanpc 

.MillinK  and  concentrating      

I'ro.sppctinK  and  dpvplopnicnt  wor' 

Electric  runninj:  

.\ssa.vinK  and  saniplinti  

Races  and  dams  

Administration  


$1  115 
170 
421 

012 
030 
028 
.003 
.068 

$1  847 


1289  tons  of  this  was  discarded  as  waste,  and  the  re- 
mainder produced  219  tons  of  tin  concentrates.  Ore 
reserves  amount  to  1,250,000  tons,  averaging  0.301% 
tin.  The  working  costs  per  ton  treated  for  the  period  are 
shown  in  the  accompanying  table. 


Wallaroo  &  Moonta  Mining  and 
Smelting  Co.,  Ltd. 

The  Wallaroo  &  Moonta  Mining  and  Smelting  Co., 
which  operates  a  copper  mine  at  Wallaroo  and  Moonta, 
South  Australia,  reports  that  the  profit  for  the  year  was 
$616,761  (English  monetary  units  have  been  changed  to 
U.  S.  Currency)  after  charges  of  $10,726  for  royalties 
and  $156,015  for  income  taxes.  From  these  profit.s 
$389,320  was  paid  in  dividends,  and.  in  addition,  $97,- 
330  in  dividends  from  profits  earned  during  1916.  The 
expenditure  for  the  year  for  new  construction  was  $248,- 
625.  The  average  price  received  for  copper  was  25.36c. 
per  lb.  net  at  the  plant. 

Ore  produced  from,  the  Wallaroo  mines  was  57,725 
tons,  averaging  8.46%  copper;  from  the  Moonta  mines. 
8330  tons,  averaging  15.89 '^r  copper.  The  cementation 
plant  at  Moonta  produced  747  tons  of  precipitate, 
averaging  GlSS'^i.  copper.  The  smelting  works  treated 
a  total  of  69,979  tons  of  ore,  precipitate  and  blister 
during  the  year,  and  produced  10,201  tons  of  copper, 
2970  oz.  gold  and  1675  oz.  silver.  Sulphuric  acid  pro- 
duced amounted  to  6190  tons.  Increased  costs  for  labor 
and  supplies  resulted  in  greatly  increased  working  costs. 


Kue!  Oil  Production  in  England  by  carbonization  of 
carinel  coal  is  being  studied  and  large  scale  tests  have  been 
carried  out,  according  to  the  London  Tinies  (Chevi.  Tr. 
Jorn.).  It  is  stated  that  these  tests  have  been  successful, 
and  that  they  have  shown  that  extraordinarily  high  yields 
of  fuel  oil,  ammonia,  and  other  byproducts  can  be  obtained 
by  utilizing  existing  gas  works  retorts  under  special  con- 
ditions wiiich  do  not  involve  much  additional  outlay. 
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Tungsten  Producers'  Tariff  Board  Hearing 


Limited  development,  uncertainty  of  deposits,  in- 
stability of  price,  large  capital  requirements  of 
low-grade  producers,  and  difficulty  of  marketing 
small  lots  of  ore  are  the  principal  reasons  for  the 
decline  in  the  domestic  production  of  tungsten 
ores  in  Nevada  and  California.  Producers  in 
these  states  are  united  in  the  opinion  that  a  stable 
price  at  a  figure  between  $25  and  $U0  per  unit 
would  operate  greatly  to  increase  quantity  produc- 
tion and  thus  make  tungsten   mining  profitable. 

ON  JUNE  28,  Western  tungsten  producers  ap- 
peared before  Commissioner  William  S.  Culbert- 
son,  of  the  U.  S.  Tariff  Commission,  and  G.  C. 
Riddell,  metallurgical  expert  of  the  commission,  at  San 
Francisco.  The  objective  of  the  meeting  was  to  obtain 
information  covering  the  conditions  under  vk^hich  tung- 
sten ores  are  produced  and  marketed  in  California  and 
Nevada. 

J.  H.  Mackenzie,  of  the  U.  S.  Bureau  of  Mines,  was 
called,  and  he  said  that  the  domestic  production  of  tung- 
sten ores  would  probably  be  smaller  in  1918  than  in 
1917,  and  the  imports  greater.  For  the  first  four 
months  of  1918  the  imports  totaled  2300  tons  of  60'';. 
WO,.  The  imports  came  principally  from  South  Amer- 
ica, China  and  Japan,  and  were  as  a  rule  characterized 
by  impurities.  The  imports  in  1917  were:  Hong  Kong, 
32  tons;  other  Chinese  ports,  196;  Siam,  28;  Japan,  603; 
Mexico,  340;  Portugal,  120;  Argentine,  215;  Chile, 
1930;  Peru,  1200;  Panama,  159,  Ecuador,  11;  Bolivia, 
45  tons;  total  4880  tons.  The  production  credited  to 
Chile,  Peru,  Panama,  and  Ecuador  was  probably  all  of 
Bolivian  origin.  Portugal  produced  3000  tons,  and  of 
this  amount  the  destination  of  1000  tons  was  unac- 
counted for  and  is  believed  to  have  been  smuggled 
through  Spain  to  Germany. 

The  domestic  production  was  990  tons  in  1914 ;  2332 
in  1915;  5849  in  1916;  and  4800  tons  in  1917.  The  esti- 
mated production  in  1918  is  from  4000  to  4500  tons. 
Mr.  Mackenzie  stated  that  the  chief  factor  influencing 
domestic  production  was  the  price  obtained  per  unit. 
The  stocks  of  tungsten  products  and  concentrates  on 
hand  are  given  in  the  following  table: 

TUNGSTEN    PRODUCTS    AND    CONCENTRATES    ON    HAND 

May  1,  1917.  May  1,1918. 

Ferrotungsten   (7%  tungsten) 517,102  545,000 

Ores  and  concentrates 1,134,379         2,370,219 

Tool    steel    3,555,257         5,269,958 

All    tungsten    in    the    above    fig- 
ured as  60%  concentrates 3,690,720         5,757,640 

On  May  1,  1918,  it  was  estimated  that  there  was  1000 
tons  of  tungsten  concentrates  and  ores  in  warehouses. 
Tlie  requirement  for  1918  for  the  United  States  was 
estimated  to  be  11,975  tons,  60%  tungstic  acid,  and  the 
world  requirement  21,000  tons.  Mr.  Mackenzie  ex- 
pressed the  opinion  that  there  would  be  no  change  in 
price. 

In  response  to  questions  from  Mr.  Riddell  as  to 
whether  tungsten  mines  were  giving  out  or  decreased 
production  was  the  result  of  low  price,  Mr.  Mackenzie 


said  that  increased  production  was  a  matter  largely  of 
price.  A  price  of  $35  or  higher  per  unit  would  increase 
production  50%,.  At  this  price  low-grade  deposits  con- 
taining from  0.5  to  0.75%,  tungstic  acid  could  be  worked 
in  California  and  Nevada.  In  Colorado  there  are  no 
large  deposits  of  1%  ore.  Concerning  the  Atolia  mine, 
the  grade  of  the  ore  ranged  from  2  to  8';  tungstic  acid, 
although  some  ore  produced  by  hand  sorting  contained 
from  60  to  70%.  This  mine  is  550  ft.  deep,  but  is  not 
regarded  as  a  large  I'esource,  as  on  the  lower  levels  the 
ore  is  of  lower  grade.  In  three  or  four  years  the 
largest  production  will  be  made  from  the  lower-grade 
deposits,  such  as  tho.se  near  Toulon  and  Mill  City,  Nev.. 
and  Bishop,  California. 

The  cost  of  tung.sten  ore  production  in  Colorado 
ranges  from  $15  to  $33  per  unit,  and  at  the  Atolia  mine 
about  $8  per  unit.  At  this  mine  it  was  formerly  much 
less,  as  at  one  time  the  ores  were  sold  for  $6.50  to  $7 
per  unit.  Bolivian  tungsten  costs  are  $18;  Argentine, 
$18.98;  Chile,  Peru  and  Panama,  $15.75  per  unit  (c.i.f. 
New  York);  Chinese,  $11.60;  Burma,  $15.25  per  unit, 
delivered  at  Liverpool;  Japan,  $17.41  per-  unit.  Mr. 
Mackenzie  discussed  the  difficulty  of  accurately  deter- 
mining costs,  saying  that  tungsten  deposits  were  most 
uncertain  and  ore  reserves  were  extremely  limited. 

Commenting  on  the  international  situation,  he  said 
that  Great  Britain  and  France  were  anxious  to  enter 
into  an  agreeent  with  the  United  States  to  divide  the 
tungsten  production.  Great  Britain  to  retain«the  produc- 
tion from  Burma  and  her  colonies,  the  United  State.s 
to  have  her  own  production,  and  the  remainder  to  be 
divided  among  France,  Great  Britain  and  the  United 
States.  Under  this  arrangement,  to  last  during  the 
period  of  the  war,  the  United  States  would  obtain  les.s 
than  she  was  now  receiving  from  Bolivia.  The  total 
producton  of  Germany  and  Austria  is  said  to  be  500 
tons,  and  both  of  these  countries  are  thought  to  be  very 
short  of  this  metal.  Although  it  is  believed  that  these 
countries  are  using  molybdenum  as  a  substitute,  there 
is  no  certainty  as  to  this.  France,  Great  Britain  and 
the  United  States  are  not  using  molybdenum,  and  there 
is  no  marked  demand  for  this  metal. 

Speaking  of  metallurgical  recoveries,  Mr.  Mackenzie 
said  that  the  average  recovery  was  75 ''c  ;  although  some 
claim  85%,  few  operations  are  attaining  SO'^r .  By  stag":; 
crushing,  more  careful  classification,  dewatering  and 
thickening,  a  better  recovery  is  to  be  expected.  Flota- 
tion is  not  a  factor. 

W.  W,  Bradley,  of  the  California  State  Mining  Bu- 
reau, stated  that  the  tonnage  production  of  Californin 
tungsten  ores  was  greater  in  1917  than  in  1916,  al- 
though the  value  was  only  75%  of  the  value  in  1916, 
The  production  came  from  Inyo,  Kern,  Nevada  and  San 
Bernardino  counties.  He  expressed  the  opinion  that 
though  many  of  the  California  deposits  were  small, 
there  was  sufficient  ore  to  sustain  production. 

Samuel  Kahn,  of  H.  M.  Byllesby  &  Co.,  said  that  his 
company  was  operating  in  the  Lovelocks  district  in  Ne- 
vada. He  expressed  the  opinion  that  a  higher  price 
would  stimulate  production  in  Nevada. 

F.  W.  Griffin,  of  the  Tungsten  Mines  Co.,  discussed 
the  difficulties   of  handling  large   low-grade   orebodies, 
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pointing  out  the  large  capital  requirements  for  both 
property  and  mill.  The  Tungsten  Mines  Co.  is  oper- 
ating a  mill  on  ore  0.5 ^r  tungstic-acid  content.  The 
stabilizing  of  the  price  for  tungsten  ores  over  a  long 
period  would  greatly  facilitate  the  opening  up  of  such 
low-grade  deposits.  He  differed  from  Mr.  Mackenzie 
in  the  question  of  price  and  said  that  $28  to  $30  would 
be  sufficient.  The  uncertainty  of  price  was  the  principal 
disturbing  factor,  and  the  opinion  was  expressed  that 
this  condition  should  be  removed  by  some  form  of  price- 
fixing. 

Robert  A.  Kinzie,  engineer  for  the  Tungsten  Mines 
Co.,  stated  that  the  deposits  at  Bishop,  Calif.,  were 
tjTJical  of  the  low-grade  deposits  which  occurred  at  a 
number  of  points  in  a  zone  extending  from  San  Diego, 
Calif.,  to  Lovelocks.  Nev.  He  expressed  the  opinion 
that  the  ore  supply  of  the  future  would  come  from  such 
deposits,  but  that  there  would  be  considerable  diffi- 
culties in  bringing  the  deposits  to  production,  on  ac- 
count of  the  large  capital  required  for  purchase,  milling 
equipment  and  development.  There  are  no  tungsten  de- 
posits in  the  world  where  they  were  treating  ores  as 
low  grade  as  at  the  properties  of  the  Tungsten  Mines 
company.  Their  greatest  depth  was  260  ft.  The  cost 
of  production,  including  capital  charges  as  well  as  oper- 
ation, was  $21.80  per  unit.  Mr.  Kinzie  said  that  de- 
preciation was  figured  at  50%,  and  in  response  to  ques- 
tions as  to  whether  this  was  not  too  great,  he  stated 
that  the  life  of  a  tungsten  property  was  short,  that 
there  was  no  established  practice  and  that  the  figure 
was  not  excessively  conservative.  Operating  costs  were 
from  $5  to  $6  per  ton.  A  price  ranging  from  $25  to 
$30  per  unit  would  asure  development  of  low-grade 
deposits.  For  a  plant  of  300  tons'  daily  capacity,  a  ton- 
nage of  from  80,000  to  100,000  tons  should  be  available 
at  the  beginning  of  operations. 

^L  J.  Conroy,  of  the  Black  Hawk  Tungsten  Mining 
Corporation,  Atolia,  Calif.,  stated  that  his  company 
had  spent  $200,000,  but  had  not  yet  made  shipments. 
He  explained  the  marketing  difficulties  experienced  by 
the  small  producers.  As  an  example,  he  said  that  the 
Midvale  Steel  Co.  would  enter  into  a  contract  with  a 
producer  who  could  supply  10  tons  of  concentrates  per 
month.  This  enabled  the  larger  producers  to  obtain 
good  prices  and  to  readily  move  their  product.  The 
small  producers  were  compelled  to  handle  their  product 
through  dealers,  and  as  a  consequence  obtained  less  for 
their  ores  and  experienced  great  difficulty  in  disposing 
of  them  at  all.  He  suggested  the  desirability  of  Gov- 
ernment assayers  for  determining  accurate  weights  and 
percentage  and  a  price  of  $35  to  $40  per  unit  for  all  ore?. 

L.  J.  Osdike,  of  the  Randsburg  District  Miners'  Asso- 
ciation, mentioned  the  following  as  among  the  difficul- 
ties that  the  small  producers  were  facing:  Abnormally 
high  operating  costs;  great  fluctuation  in  the  price  of 
ores;  small  producers  unable  to  ship  in  car  lots;  lack  of 
stabilized  price  for  local  ores  and  the  presence  of  the 
"middleman." 

Edwin  Higgin.'*,  of  the  California  Metal  Producers' 
A8.sociation,  .stated  that  the  co.st  of  mining  supplies  and 
machinery,  owing  to  war  conditions,  had  increased  80 
to  90%.  He  was  of  the  opinion  that  tungsten  ore  prices 
were  much  in  need  of  .stabilization. 

There  were  about  30  in  attendance  at  the  meeting, 
and  a  fair  number  of  those  pre.sent  contributed  informa- 
tion in  the  course  of  the  session. 


Central  Utah  Manganese  Deposits 

Several  deposits  of  manganese  ore  in  southern  Utah 
near  Monroe,  Sevier  County,  and  near  Marysvale,  Piute 
County,  have  recently  been  examined  by  Victor  C. 
Heikes,  of  the  U.  S.  Geological  Survey.  These  deposits 
lie  along  the  eastern  boundary  of  Sevier  Valley,  at  the 
base  of  Sevier  Plateau,  which  is  underlain  by  igneous 
rocks,  chiefly  Tertiary  tuffs  and  lavas. 

The  Loring  deposit  lies  six  miles  south  of  Monroe, 
near  the  base  of  Monroe  Peak.  The  nearest  shipping 
point  is  Elsinore,  on  the  Denver  &  Rio  Grande  R.R,, 
eight  miles  distant.  Nine  carloads  of  ore  were  shipped 
from  this  place  in  1916  to  smelteries  at  Dunbar,  Tem- 
ple, and  Washington,  Penn.  Assays  of  two  carloads  of 
the  ore  showed  that  it  contained  35%  of  manganese, 
6.6^0  of  silica,  and  8.57%  of  iron.  The  ore  occurs  in 
cracks  and  crevices  of  weathered  igneous  rock  and  has 
been  obtained  by  stripping  the  overburden  from  an  area 
600  by  200  ft.  to  a  maximum  depth  of  16  ft.  Small 
lenticular  masses  of  manganese  and  iron  oxides  in  tufa 
have  been  found  a  short  distance  east  of  Monroe,  but 
have^  not  been  mined.  The  deposits  were  probably 
formed  by  hot  springs. 

Near  the  mouth  of  Manning  Canyon,  10  miles  south- 
east of  Marysvale,  there  is  a  deposit  of  manganese  ore, 
owned  by  Krotki  &  Sandberg,  of  Marysvale,  The  ore 
is  exposed  in  four  opencuts,  but  no  ore  has  yet  been 
shipped.  The  outcrop  of  the  ore  strikes  N  65°  W,  and 
can  be  traced  for  400  ft.  The  inclosing  rocks  are  lavas 
of  several  varieties,  but  most  of  the  ore  is  disseminated 
through  a  flow  of  rhyolite  that  ranges  in  thickness  from 
8  to  30  feet. 

Small  shipments  of  manganese  ore  have  been  made 
from  a  deposit  near  Junction,  Piute  County,  and  from  a 
deposit  near  Pahreah,  Kane  County,  Utah.  No  detailed 
information  concerning  these  deposits  is  yet  at  hand, 
but  as  the  cost  of  hauling  ore  from  Pahreah  to  the  rail- 
road is  said  to  have  been  $30  a  ton,  the  prospect  of  ex- 
ploiting them  with  profit  appears  small. 


Importation  and  Supply  of  Magnesite 

The  general  embargo  list  of  the  War  Shipping  Control 
Board,  issued  last  month,  prohibited  the  importation  of 
magnesite  except  by  railroad,  and  as  a  result  cut  of! 
the  small  shipments  which  were  coming  in  from  the 
Mediterranean  deposits  and  preventing  the  resumption 
of  shipments  from  the  important  deposits  on  the  island 
of  Margarita,  Venezuela,  which  have  been  acquired  by 
the  American  Magnesite  Co.,  and  the  Magnesite  Prod 
ucts  Co.,  both  of  New  York.  Subsequently  the  em- 
bargo was  modified  as  to  shipments  from  Greece,  provid- 
ed the  shipments  were  made  from  a  port  of  return  of 
the  Allied  ships  engaged  in  the  transport  of  troops  and 
materials  to  Europe  and  under  conditions  that  involv( 
no  delay  of  the  ships. 

Application  has  been  made  for  a  modification  effecting 
the  Venezuelan  operations,  based  on  the  consideration 
that  the  importation  from  this  source  will  relieve  the 
railroads  from  the  long  haul  from  California  and  Wash- 
ington deposits  to  the  Eastern  centers  where  the  ma- 
terial is  used  as  an  essential  refractory  in  the  iron  in- 
dustry and  in  metallurgical  operations.  The  present 
supply  of  the  country  comes  entirely  from  these  West- 
ern districts  and  from  Canada.     The  Canadian  material 
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is  mostly  high  in  lime  and  not  suitable  for  all  purposes. 
Before  the  war  the  important  source  of  supply,  in  ad- 
dition to  the  Greece  and  Turkey  high-grade  deposits, 
was  from  an  Austrian  mine  owned  and  operated  by  an 
American  company.  The  high  price  and  scarcity  of 
magnesite  have  resulted  in  the  substitution  of  other  re- 
fractories and  the  use  of  various  products  made  from 
dolomite. 


Chronology  of  Mining  for  June,  1918 

June  1 — Official  announcement  of  the  schedule  of 
prices  for  the  manganese  ores  produced  in  the  United 
States  issued  by  the  War  Industries  Board — Announce- 
ment of  plans  for  the  distribution  of  coal  within  the 
various  states  formulated  by  the  U.  S.  Fuel  Administra- 
tion.— Strike  of  smelters  at  Bartlesville,  Okla. ;  men  re- 
turned to  work  on  June  4. 

June  3 — Oil  producers  warned  by  the  oil  division  of 
the  U.  S.  Fuel  Administration  that  the  Government  will 
not  at  this  time  permit  any  further  advance  in  the  price 
of  crude  oil. 

June  6 — American  Zinc  Institute  was  formed  at  Jop- 
lin,  Missouri. 

June  7 — Announced  that  the  entire  production  of  pig 
iron  and  steel  is  to  be  distributed  by  the  War  Industries 
Board. — The  Chemical  Alliance  pledged  itself  to  cooper- 
ate with  the  chemical  division  of  the  War  Industries 
Board  in  allocating  and  distributing  sulphur-bearing 
materials  during  the  war. 

June  9 — The  rod  and  wire  plant  of  the  Anaconda  com- 
pany began  operations. 

June  12 — Decision  was  rendered  by  the  U.  S.  Supreme 
Court  which  sustained  the  Nevada  courts  in  a  case  cov- 
ering a  new  phase  of  the  law  of  the  apex,  and  upheld  the 
right  of  the  West  End  Consolidated  to  operate  in  both 
directions  from  the  crest  of  a  roll  in  its  vein  which 
formed  the  outcrop.  The  Jim  Butler  Tonopah  Mining 
Co.  had  brought  suit  to  recover  the  value  of  ore  ex- 
tracted from  beneath  the  surface  of  its  claims. 

June  13 — The  Supreme  Court  of  the  United  States 
denied  the  application  for  the  writ  of  cetiorari  by  the 
Butte  &  Superior  company  in  its  litigation  with  the 
Clark-Montana  Realty  Co.,  commonly  known  as  the  Elm 
Orlu-Black  Rock  case. — The  case  of  Louis  Ross  against 
Albert  C.  Burrage,  vice  president  of  the  Chile  Copper 
Co.,  which  involved  a  commission  on  the  flotation  of 
the  Chuquicamata  property,  was  decided  in  favor  of 
Ross  by  the  master  appointed  by  the  U.  S.  Supreme 
Court. 

June  16 — Imports  of  copper  ore,  except  from  Cuba  or 
that  on  rail  from  Canada  or  Mexico,  were  forbidden  by 
the  War  Trade  Board. 

June  17 — U.  S.  Tariff  Commission  opened  a  confer- 
ence with  tungsten  producers  at  Denver,  Colorado. 

June  20 — Restrictions  on  the  importation  of  Mexican 
labor  to  be  used  in  certain  specified  occupations  were 
removed  by  an  order  of  the  Secretary  of  Labor. — Fire 
destroyed  the  Darling  500-ton  mill  of  Commonwealth 
Lead  and  Zinc  Co.,  near  Picher,  Oklahoma. 

June  21 — The  War  Industries  Board  added  45c.  per 
ton  to  the  base  price  of  Lake  Superior  iron  ore.— Meet- 
ing of  the  American  Institute  of  Mining  Engineers  held 
at  Washington,  at  which  it  was  finally  decided  to  drop 
all  enemy  aliens  from  membership.    Announcement  was 


also  made  of  a  proposition  to  be  referred  to  the  mem- 
bership to  change  the  name  of  the  organization  to  the 
American  Institute  of  Mining  and  Metallurgical  En- 
gineers. 

June  25 — James  Douglas  died. — Antimony  producers 
appeared  before  the  U.  S.  Tariff  Commission  in  San 
Francisco. — Increased  freight  rates  became  effective. 

June  26 — Meeting  of  quicksilver  producers  before  ths 
U.  S.  Tariff  Commission  at  San  Francisco. — The  Presi- 
dent ordered  the  work  on  the  use  of  gas  in  warfare  to  be 
transferred  to  the  War  Department  from  the  chemical 
section  of  the  Bureau  of  Mines — Explosion  of  dynamite 
blast  prematurely  by  lightning  caused  caving  of  a  bank 
at  the  Silver  open-pit  mine  at  Virginia,  Minn.,  burying 
and  killing  19  men. 

June  27 — The  War  Industries  Board  announced  max- 
imum prices  for  sulphuric  acid. — U.  S.  Tariff  Commis- 
sion, sitting  at  San  Francisco,  heard  arguments  of 
chrome-ore  producers. 

June  28 — Meeting  of  tungsten  producers  before  the 
U.  S.  Tariff  Commission  in  San  Francisco. 

June  29 — The  Federal  Trade  Commission  issued  a 
report  on  war  profits  which  discussed  policies  and  profits 
of  mines  producing  copper,  zinc,  nickel  and  sulphur. 


June  Pig-Iron  Production 

Pig-iron  production  in  June  was  3,323,791  gross  tons, 
as  compared  with  3,446,412  tons  in  May,  according  to 
Iron  Age.  The  daily  rate  for  June  was  110,793  gross 
tons,  as  against  111,175  in  May.  A  total  of  44,844  gross 
tons  of  ferromanganese  and  spiegeleisen  was  produced 
during  June. 


Declining  Gold  Production  of  Australia 

Gold  mining  is  steadily  decreasing  in  Australia.  The 
returns  for  the  first  quarter  of  1918  show  that  the  de- 
cline, which  began  over  10  years  ago,  continues  in  every 
state  of  the  commonwealth.  The  causes  are  lower  grade- 
of  ores,  higher  operating  costs  and  no  new  discoveries. 
The  existing  gold  mines  of  any  consequence,  as  depth  is 
gained,  are  all  finding  their  ores  decreasing  in  grade  and 
quantity  and  becoming  more  difficult  of  treatment.  Since 
the  West  Australian  discoveries  no  large  fields  have 
been  opened.  A  few  new  mines  or  small  fields  have 
been  opened  there,  but  they  are  not  sufficiently  rich  to 
make  up  for  the  decrease  in  the  production  from  the 
larger  mines.  The  five  other  states,  the  Northern  Ter- 
ritory and  the  Papuan  Islands  have  not  produced  any 
really  big  mines  in  the  last  decade.  A  small  produc- 
tion may  have  been  obtained  from  local  mines  which  did 
not  make  returns,  but  the  total  from  them  does  not  af- 
fect the  main  issue,  namely,  that  gold  mining  in  Austra- 
lia is  not  paying  its  way  today.  The  gold  won  from  cop- 
per ores  is  also  not  taken  into  account  in  the  statistics. 

The  shares  of  about  50  gold  mines  and  six  dredging 
properties,  of  which  number  only  10  have  paid  divi- 
dends during  the  last  12  months,  are  quoted  on  the  Inter- 
state Stock  Exchanges.  So  far  as  the  quality  and  ease 
are  too  old;  that  is,  their  rich  ores  which  were  easily 
of  treatment  go,  the  trouble  is  that  the  bulk  of  the  mines 
treated  are  forked  out.  Dredges  are  cleaning  up  the  old 
alluvial  fields,  but  these  also  are  decreasing  in  number. 
The  higher  costs  result  from  increased  prices  of  labor 
and  materials.    Although  Australia  has  not  resorted  to 
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conscription,  labor  is  depleted  by  war  recruiting  and 
that  left  is  inefficient.  Wages  have  had  to  be  increased 
everywhere  to  meet  higher  living  costs,  and  in  most 
states  the  hours  of  work  have  been  decreased  to  44  per 
week.  Costs  of  material  have  necessarily  risen  from  100 
to  400'',  .  Steel,  iron,  zinc  shavings,  coke,  explosives  and 
freights  are  all  higher.  The  base-metal  producers  have 
had  the  advantage  of  higher  metal  prices,  which  the 
gold  mines  have  not.  Economy  in  working  cannot  do 
much  for  the  industry,  as  a  whole,  though  it  may  help 
individual  mines.  Thus  the  amalgamation  of  the  Ben- 
digo  gold  mines  is  a  move  in  the  right  direction,  taken 
about  20  years  too  late,  however. 

Since  there  seems  no  hope  of  a  radical  economy  in 
costs  nor  general  rise  in  grade  of  ore  of  existing  mines, 
the  next  decade  will  record  a  marked  decrease  in  the 
number  of  Australian  gold  mines,  unless  new  fields  are 
discovered.  The  probability  of  new  fields  is,  however, 
good.  The  western  half  of  the  commonwealth,  from 
a  line  drawn  from  the  center  of  the  Gulf  of  Carpentaria 
to  Port  Pirie,  is  virtually  unexplored,  except  for  the 
West  Australian  portion,  which  is  really  not  much  more 
than  a  patch  when  the  vast  total  area  is  considered.  The 
country  to  be  opened  by  the  new  railway  line  running 
from  Port  Augusta  to  Kalgoorlie  will  perhaps  be  the 
region  of  the  next  "rush,"  for  it  affords  a  base  for  the 
exploration  of  the  dry  country  to  the  northward. 


Neill  Jig  Tests  for  Tin  Dredging 

By  L.  H.  Eddy^ 

Fifteen  tests  with  two  Neill  jigs  and  one  test  with  n 
sluice  box  were  made  recently  at  San  Francisco  for  the 
purpose  of  obtaining  data  to  determine  the  desirability 
of  this  type  of  jig  as  a  part  of  the  metallurgical  equip- 
ment of  dredges  operating  in  tin-bearing  gravel  near 
Potosi,  Bolivia,  South  America.  The  tests  were  con- 
ducted by  Joseph  S.  Henry,  a  mining  engineer  of  Syd- 
ney, Australia,  now  in  Bolivia.  The  main  data  collected 
covered  the  following  points:  Recoveries  made  by  jigs; 
capacity ;  water  used,  and  modifications  required. 

The  essential  points  and  results  of  jig  tests  Nos.  1  to 
12  inclusive  are  covered  in  the  accompanying  table, 
which  is  a  summary  of  the  three  tables  contained  in  the 
original  report.    Tests  Nos.  1.3  to  16  were  not  tabulated. 
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Tests  No.  1  to  12  inclusive  were  made  upon  material 
similar  in  character  to  that  to  be  treated  in  Bolivia.   Nos. 

1  to  5  were  made  upon  1-cu.yd.  .samples;  No.  6  to  11 
upon  j-cu.yd.  samples;  No.  12  upon  3-cu.yd.  samples. 
The  material  was  river  gravel  and  tin  oxide.  The  gravel, 
having  a  sp.gr.  of  2.66,  was  passed  through  a  screeii 
having  s-in.  perforations.  The  screening  tests  showed 
the  following  percentages  of  gravel  remaining  on  the 
screens  of  from  10  to  100  mesh:  54.6%  on  10  mesh;  20% 
on  20  mesh;  12.2%  on  40  mesh;  2.7%  on  60  mesh; 
0.34%  on  80  mesh;  0.07%  on  100  mesh,  and  0.08% 
passed  through  100  mesh. 

The  tin  oxide  used  amounted  to  eight  pounds  per 
cu.yd.  The  sp.gr.  was  5.563,  and  screening  tests  gave 
the  following  results:  1.314%  on  20  mesh;  34.08%  on 
40  mesh;  33.7%  on  60  mesh;  17.95%  on  80  mesh;  7.76% 
on  100  mesh,  and  5.196''f  passed  through  100  mesh. 
The  largest  particles  of  tin  oxide  saved  had  a  diameter 
of  over  .065  in.,  but  less  than  .09  inch. 

Two  jigs  arranged  in  series  were  used,  the  effective 
screen  area  of  each  being  eight  square  feet.  The  screen.s 
were  W.  S.  Tyler  Ton-Cap  No.  368,  having  .093-in. 
openings.  Cast-iron  shot  of  i-in.  diameter  and  gravel 
were  used  for  the  jig  bed,  the  sp.gr.  of  the  shot  being 
5.245.  Provision  was  made  to  maintain  a  regular  feed 
to  the  jigs  and  an  even  distribution  over  the  full  width 
of  the  screen.  The  jigs  were  operated  at  speeds  varying 
from  135  to  146  strokes  per  minute,  with  140  strokes 
per  minute  for  the  final  tests.  Length  of  stroke  was  3i 
inches. 

Material  was  fed  to  the  jig  at  the  rate  of  four,  six 
and  eight  cu.yd.  per  hr.  to  determine  the  amount  that 
could  be  treated  with  good  recoveries.  The  best  recov- 
eries obtained  were  from  gravel  treated  at  the  rate  of 
4  cu.yd.  per  hr.,  although  test  No.  12  did  not  confirm 
this  result,  which  would  indicate  that  for  continuous 
running  less  than  4  cu.yd.  per  hr.  could  best  be  treated. 
The  amount  of  hutch  water  used  during  the  tests  varied 
from  50  to  60  gal.  per  min.  per  jig. 

The  concentrates  produced  per  cu.yd.  of  gravel  treated 
by  the  jigs  were  as  follows:  In  test  No.  1,  No.  1  jig  pro- 
duced 136  lb.  and  No.  2  jig  produced  62  lb.;  in  tests  No. 

2  to  5  inclusive,  No.  1  jig  produced  125  to  166  lb.,  the 
average  being  140  lb.,  and  No.  2  jig  produced  68  to  78 
lb.,  with  an  average  of  71  j  lb.  The  ratio  of  reduction 
for  tests  No.  1  to  5  varied  from  13.6  to  1  up  to  17.3 
to  1,  the  average  being  15.1  to  1.  In  tests  No.  6  to  11, 
inclusive.  No.  1  jig  produced  from  212  to  280  lb.  of 
concentrates,  averaging  237  lb.,  and  No.  2  jig  produced 
80  to  106  lb.,  with  an  average  of  93  lb.  Ratio  of  reduc- 
tion for  tests  No.  6  to  11  varied  fr.  .n  8  to  1  up  to  10  to  1, 
the  average  being  9.23  to  1.  Specific  gravity  of  the  con- 
centrates produced  by  No.  1  jig  varied  from  2.78  to 
2.842,  those  produced  by  No.  2  jig  ranging  from  2.701 
to  2.8. 

Test  No.  12  was  made  to  determine  the  effect  of  con- 
tinuous running  of  the  jigs.  Three  cubic  yards  of  mate- 
rial was  treated,  and  in  45  min.  of  the  running  time  the 
recovery  from  No.  1  jig  was  81.96';f,  which  was  lower 
than  any  previous  test.  Recovery  from  No.  2  jig  was 
A.SS^' ( ,  which  was  higher  than  any  previous  test.  Re- 
sults indicated  that  for  continuous  running  the  jigs 
would  be  improved  by  increasing  the  width  and  length 
of  the  screen.  In  this  test,  No.  1  jig  produced  600  lb.  of 
concentrates  per  cu.yd.  treated  and  No.  2  jig  produced 
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200  lb.  of  concentrates  per  cu.yd.  Seventy  pounds  of 
concentrates  remained  at  the  end  of  the  tests. 

Test  No.  13  was  made  with  a  sluice  box  to  obtain  data 
for  comparison  with  results  of  the  jigs.  Both  sluice 
box  and  jig  worked  on  material  similar  in  physical  char- 
acteristics, and  the  recovery  was  88  per  cent. 

Test  No.  14  was  made  upon  fine  gravel  and  sand  hav- 
ing physical  characteristics  similar  to  the  material  be- 
ing worked  by  the  Kampong  Kamunting  dredges.  The 
results  of  this  test  were  lower  than  from  material  used 
in  tests  No.  1  to  12,  indicating  that  further  experiments 
upon  this  class  of  material  should  be  made,  and  that 
such  experiments  could  best  be  conducted  at  the  mine. 

Tests  Nos.  15  and  16  were  made  upon  concentrates 
from  former  runs,  to  determine  what  additional  treat- 
ments of  the  concentrates  might  be  advisable  before 
delivery  of  the  product  to  the  mill.  Detail  data  of  test 
13  to  16  inclusive  are  not  available  and  are  not  at  present 
essential. 


Compressed-Air  Terms  Defined 

Upon  the  recommendation  of  its  technical  committee, 
the  Compressed  Air  Society,  with  headquarters  at  30 
Church  St.,  New  York,  has  adopted  the  following  defini- 
tions of  certain  compressed-air  terms  in  order  to  elim- 
inate confusion  as  to  their  exact  meaning: 

The  displacement  of  an  aii-  compi-essor  is  the  volume 
displaced  by  the  net  area  of  the  compressor  piston. 

The  capacity  should  be  expressed  in  cu.ft.  per  minute 
and  is  the  actual  amount  of  air  compressed  and  delivered, 
expi-essed  in  free  air  at  intake  temperature  and  at  the 
pressure  of  dry  air  at  the  suction. 

Volumetric  efficiency  is  the  ratio  of  the  capacity  to  the 
displacement  of  the  compressor,  all  as  defined  above. 

Compression  efficiency  is  the  ratio  of  the  work  required 
to  compress  isothermally  all  the  air  delivered  by  an  air 
compressor  to  the  work  actually  done  within  the  compres- 
sor cylinder,  as  shown  by  indicator  cards,  and  may  be  ex- 
pressed as  the  product  of  the  volumetric  efficiency  (the  in- 
take pressure  and  the  hyperbolic  logarithm  of  the  ratio  of 
compression),  all  divided  by  the  indicated  mean  effective 
pressure  within  the  air  cylinder  or  cylinders. 

Mechanical  efficiency  is  the  ratio  of  the  air  indicated 
horsepower  to  the  steam  indicated  horsepower  in  the  case 
of  a  power-driven  machine. 

Overall  efficiency  is  the  product  of  the  compression  ef- 
ficiency and  the  mechanical  efficiency. 

The  society  further  recommends  that  the  use  of 
other  expressions  of  efticiency  be  discontinued. 


Mining  in  Siamese  Malaya 

In  an  article  contributed  to  the  Penang  Gazette  under 
the  heading  of  "Mining  in  Southern  Siam"  interesting 
details  are  given,  according  to  Vice  Consul  C.  C.  Hansen, 
at  Bangkok,  in  regard  to  the  highly  efficient  methods 
used  in  the  adaptability  and  inventiveness  shown  by  the 
ordinary  Chinese  miners  or  coolies  in  the  performance 
of  their  work.     Mr.  Hansen  says  further: 

The  present  methods  of  alluvial  mining  are  exclusively 
Chinese,  and,  although  primitive,  deserve  praise.  The 
simplest  method  is  that  known  as  lampaning,  or  muanglen. 
It  consists  of  a  drain  cut  into  the  hillside  into  which  the 
water  of  an  adjacent  stream  is  allowed  to  flaw,  being  con- 
veyed either  by  a  drain  or  in  bamboos,  placed  one  into 
another  to  form  a  pipe.  The  tin-bearing  drift  is  hoed  into 
this  lampan  or  drain,  where  it  is  washed  to  free  it  from  the 
worthless  material,  by  cne  or  two  men.  This  method  is 
cheap  and  invariably  adopted  by  the  Chinese  where  the  tin- 
bearine  drift  is  shallow.  Such  abandoned  workings  are 
seen   away   up   on    the   slopes   of   the    Main    Range    several 


thousand   feet  above   sea    level,   and   the   water   brought  to 
them  from  a  distance  of  four  or  five  miles. 

The  next  in  favor  is  shafting  (muang  roo).  The  Chinese 
have  recourse  to  this  form  of  mining  where  the  tin-bear- 
ing drift  is  deep  and  the  overburden  thick.  A  shaft  10  ft. 
X  5  ft.  is  carried  down  until  the  tin-bearing  stratum  is 
reached.  The  water  is  lifted  by  native  whips.  When  the 
tin-bearing  drift  is  reached  it  is  conveyed  to  the  top  by 
windlasses,  a  washing  trough  is  made  of  planks  just  by  the 
side  of  the  shaft,  and  washing  is  done  with  the  water  raised 
from  the  shaft.  At  some  of  the  mines  owned  by  well-to-do 
Chinese,  burrowing  is  done  through  the  tin-bearing  drift 
to  meet  other  shafts  :30  or  40  yds.  apart.  The  roof  is  held 
up  by  planks  on  wooden  props.  This  is  dangerous  work, 
and  frequently  the  props  give  way  and  let  loose  a  ton  of 
sand  and  stones,  thus  burying  half  a  dozen  workmen. 

The  next  method  adopted  is  the  opencast  or  lombong.  .Al- 
though there  are  one  or  two  mines  being  worked  on  this 
system,  it  is  not  at  all  popular  in  Siamese  Malaya,  as  it  re- 
quires capital  for  the  initial  outlay,  and  the  employment  of 
several  hundred  coolies  for  the  removal  of  the  overburden. 

Next  come  those  mines  involving  European  capital 
and  European  management.  Bucket  dredging  is  the  only 
form  of  mining,  except  in  one  or  two  cases  undertaken  at 
present  in  southern  Siam,  and  pride  of  place  must  be  given 
to  the  Province  of  Tongkah  and  Renong,  on  the  west  coast 
This  form  of  mining  no  doubt  is  the  cheapest  in  the  long 
run,  but  can  be  undertaken  only  where  the  tin-bearing  drift 
is  shallow,  35  to  .50  ft.,  and  the  nature  of  the  soil  sandy 
and  void  of  large  stones  and  boulders.  Such  mining  areas 
are  only  obtained  at  the  coast  and  in  beds  of  rivers,  and 
these  are  eagerly  sought  for  by  prospectors,  who  overlook 
valuable  mining  areas  situated  at  the  foot  of  the  main  range 
which  are  suitable  for  other  forms  of  mining.  The  central 
provinces  may  almost  be  called  a  mountainous  country, 
certainly  a  hilly  one,  enjoying  an  exceptionally  heavy  rain- 
fall six  months  in  the  year.  One  would  expect  to  find  a 
general  utilization  of  water  pressure  as  a  cheap  source  of 
power,  but  the  tin-mining  industry  is  yet  in  its  infancy  and 
a  few  years  hence  will  see  hydraulic  mining  more  generally 
in  use. 

In  the  Province  of  Xakorn  Sritamaraj,  in  the  Amphurship 
of  Si-Choon  and  Clai,  there  are  tungsten  lode  mines  owned 
and  managed  by  Chinese.  The  working  of  these  is  primi- 
tive, and  most  of  the  blasting  is  done  by  black  powder  and 
the  crushing  by  hand.  Where  tin  stone  occurs  with  the 
tungsten,  no  separation  is  done,  but  the  ore  is  sold  as  mixed 
ore.  However,  since  the  outbreak  of  the  war  the  govern- 
ment has  encouraged  the  use  of  explosives,  under  certain 
restrictions,  and  consequently  the  output  has  greatly  in- 
creased. A  good  amount  of  mixed  ore  (tungsten  and  tin) 
is  now  being  produced  by  these  mines,  which  is  being  shipp  d 
to  the  Straits  Settlements  and  the  Federated  Malay  States 
for  separation,  and  as  more  areas  are  opened  out  the  outnut 
will  increase. 

In  the  Amphurship  of  Hoyoet,  Province  of  Trang, 
scheelite  lodes  and  alluvial  deposits  have  been  found,  and 
one  or  two  entei'prising  miners  are  endeavoring  to  develop 
this  industry. 

The  regions  in  which  deposits  of  monazite  sand  are  found 
are  few  in  number  and  small  in  extent.  As  far  as  present 
knowledge  goes,  such  deposits  occur  with  the  tin  deposits 
in  certain  mining  areas  in  Nakorn  Province,  but  not  in 
workable  quantities. 

Antimony  and  galena  lodes  are  known  to  exist  in  dif- 
ferent parts  of  the  peninsula  and  one  or  two  lodes  have  al- 
ready been  found  in  the  Province  of  Patani.  So  far  no  at- 
tempt has  been  made  to  prove  these  deposits. 

In  the  Province  of  Patani  gold  is  found  in  the  beds  of  one 
or  two  streams  and  panned  chiefly  by  Chinese  and  local 
Malaya,  who  exchange  their  gold  for  provisions  at  the 
Chinese  stores. 

A  Matte-Storage  Furnace  erected  at  the  Wallaroo  Smelt- 
ing Works,  in  Australia,  has  permitted  the  bessemerizing 
of  the  copper  matte  to  be  carried  out  with  greater  regu- 
larity during  ordinary  working  days  and  has  eliminated  the 
necessity  for  Sunday  work  at  the  converters,  according  to 
the  report  of  the  Wallaroo  &  Moonta  Mining  and  Smelting 
Co.,  Ltd.,  for  the  half-yearly  period  ended  Sept.  26,  1917. 
The  quantity  of  ore  and  precipitate  smelted  during  the  six 
months  was  33,888  tons,  producing  3539  tons  of  refined 
copper;  in  addition,  263  tons  of  fine  copper  from  Mount 
Cuthbert  blister  were  dealt  with.  The  acid  plant  produced 
3427  tons  of  acid.  There  were  333  persons  employed  at  the 
smelting  works. 


Remember  the  Comfort  Fund  of  the  27th  Engineers. 
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Keep  the  Home  Fires  Burning 

Like  the  temple  of  Janus  in  the  Roman  Forum,  the 
doors  of  which  were  open  in  war  and  closed  in  peace,  the 
Comfort  Fund  is  always  open  to  the  call  of  the  regiment 
for  which  it  was  established.  But  the  call  is  not  always 
the  same.  Yesterday,  perhaps,  a  typewriter  was  needed 
for  regimental  business.  Again,  today,  some  soldier's 
family  on  this  side  is  in  need  of  help.  Many  undoubtedly 
do  not  realize  that  the  contributions  received  are  actu- 
ally being  disbursed  in  so  many  different  ways.  A  case 
in  point  is  the  following  which  has  just  received 
attention : 

Private  X.  at  present  in  France,  has  a  mother  and 
two  sisters  dependent  on  him  for  support.  At  the  time 
of  his  enlistment,  he  allotted  two-thirds  of  his  pay  to 
them,  took  out  insurance  and  applied  for  a  pension  for 
the  dependent  parent.  However,  up  to  a  month  ago,  they 
had  not  received  a  cent  of  the  money  due  them.  In  the 
meantime.  Private  X  fell  sick  and  was  in  the  hospital 
for  several  weeks,  and,  being  thus  unable  to  sign  the 
payroll,  received  none  of  his  share  of  his  pay.  He  was 
thus  led  to  appeal  to  the  Comfort  Fund  in  behalf  of  his 
people  at  home.  The  latter  ar:;  now  getting  a  monthly 
remittance  from  the  fund  equal  to  the  Government  allot- 
ment they  should  have  received  but  did  not.  This  will 
continue  until  the  official  tangle  is  straightened  out. 

Keep  the  home  fires  burning.  There  is  no  more  im- 
portant thing  to  do.  How  efficient  a  soldier  or  miner 
could  Private  X  be,  with  such  a  matter  worrying  him? 
Let  the  cold  blooded  reason  that  these  things  are  un- 
necessary and  profitless,  but  do  you  send  in  your  check 
to  the  Comfort  Fund  today.    The  fund  stands  as  follows : 

Pre\iously  acknowledged $13,664.00 

Students  of  Wisconsin  Mining  School 50,00 

A.    M.    Plumb 5.00 

C.    W^    Snow 2.50 

Charles  A.  Mitke 5.00 

A.     A.     Hassan 10.00 

A.  A.  Has.'ian.  Jr 5.00 

Emin   A.    Hassan    5.00 

Bernard    MacDonald 5.00 

C.  F.  Rand 50.00 

Calumet  &  Arizona  Mining  Co.  and  Xew  Cornelia  Copper 

Co 400.00 

Oscar    Lachmund    (fourth    contribution) 10.00 

C.    N.    Bell 10.00 

C.  S.  Witherell 25.00 

W.  G.  McBride 25.00 

Karl   Eilers    50.00 

R   T.   Hancock 5.00 

E.    E.    White 100.00 

S.  Ringlund   10.00 

H.  FoFter  Bain   10.00 

Marc  Bailey 10.00 

Charles    L»-   Vasseur    (second   contribution) 5.00 

William  Wraith    25.00 

H.    A.    Wheeler     10.00 

Nevada  Mine  Operators'  Association 100,00 

Ix>uis    R.    Wallace    50.00 

H.    P.    Bowen 5.00 

H.  L.   Brown  and  M.  W.  Hayward 16.00 

Iron   Cap  Copper  Co 50.00 

W.  N.   Smith 10.00 

E.    8.    Oearv 5.00 

H.  J.  Wolf 10.00 

V.     H.     Sie^>old    10.00 

H     A.    K.e 10.00 

W.    S.    Creph«-r 5.00 

Marion  J.  Thom.n    - 10  00 

E.  V.    p:urich 10.00 

Li»>erty  B'll  <;old  Mining  Co 200.00 

H,    l>f  WIft   Smith 15.0(1 

Francis  Triomson 1.0.00 

New    Idria   Quicksilver  Mining  Co 100.00 

F.  P.    Burral    25.00 

IJvlnKHtf     "•■  ■  ■  .-<-ke 5.00 

Oscar  ].:                    monthly  contribution) 10.00 

E.     P      .M                             50.00 

Interect   :..    ,  ,,.  S2.fil 

H.    W     Hixori  10.00 

K.  C.  Canby  10.00 

S  .  R  OuKKenheim 1  oo  (lO 

OutrleM  l>  VaiWM-ur   {third  contribution)..  5  Oo 

Total   .  Jl.'i.lio.li 

Make  your  check.s  payable  to  W.  R.  Ingalls,  treasurer 
of  the  AKHociation  of  the  27th  Engineers.  Contributions 
are  acknowledged  only  by  publication  in  the  Journal. 


Production  and  Domestic  Distribution 
of  Explosives  in  1917 

The  total  production,  excluding  exports,  of  explosives 
in  the  United  States  during  the  calendar  year  1917,  ac- 
cording to  figures  that  the  U.  S.  Bureau  of  Mines  has 
received  from  manufacturers,  was  582,475,327  lb.  (291,- 
238  short  tons),  as  compared  with  505,415,052  lb.  (252,- 
708  short  tons),  in  1916.  The  amount  used  in  each  state 
is  shown  in  the  icllowing  table : 

AMOUNT  OF  EXPLOSIVES    (EXCEPTING  EXPORTS)    MANUFAC- 
TURED    IN     THE     UNITED    STATES    AND     USED     IN     THE 
VARIOUS  STATES  DURING  THE  CALENDAR  YEAR  1917 


Black  Blast- 
ing Powder. 

State  Kegs. 

Alabama     260,017 

Alaska    86,222 

Arizona     31,510 

Arkansas    140,081 

California 124,048 

Colorado   113,583 

Connecticut    752 

Delaware    186 

Florida     1,714 

Georgia    41,184 

Idaho    4,471 

Illinois    2,020,412 

Indiana    1,021,329 

Iowa    444,276 

Kansas    550,705 

Kentucky    545,401 

Louisiana     9 

Maine    2,313 

Maryland   (a)    ....  47,043 

Massachusetts   ....  2,977 

Michigan    34,894 

Minnesota    173,926 

Mississippi    2,260 

Missouri    227,080 

Montana    138,759 

Nebraska    5,002 

Nevada    6,450 

New  Hampshire   .  .  323 

New  Jersey   2,181 

New   Mexico    30,729 

New  York    21,658 

North    Carolina    .  .  23,922 

North  Dakota 32,831 

Ohio    638,519 

Oklahoma     200,609 

Oregon    18,171 

Pennsylvania    ....  2,504,344 

Rhode    Island    283 

South  Carolina   .  .  .  7,541 

South  Dakota    2,699 

Tennessee   183,151 

Texas    69,361 

Utah    30,135 

Vermont     7,485 

Virginia     148,467 

Washington       39,108 

West   Virginia    .  .  .  932,282 

Wisconsin    5,073 

Wyoming     159,265 

Total    ....'(fe)  11,084,741 
(c)   277,118,525 


High  Explo- 

sives Other 

Permissible 

than  Permis- 

Explosives. 

sible. 

Pounds. 

Pounds. 

6,319,574 

4,322,120 

5,083,485 

63,700 

14,992,697 

130,300 

1,400,070 

69,300 

13,617,199 

20,450 

7,700,225 

994,005 

632,425 

750 

54,750 

1,717,350 

760 

1,002,789 

404,540 

5.362,200 

. , 

5,644,191 

2,379,350 

2,161,119 

242,525 

1,996,682 

2,700 

4,551,628 

221,556 

2,169,169 

1,042,190 

1,200,658 

62,000 

531,425 

1,565,975 

50,075 

594,115 

13,450 

29,099,611 

155,100 

11,694,029 

438,825 

500 

20,939,965 

240,470 

7,774,421 

51,050 

162,240 

1,997 

7,693,795 

112,900 

500 

2,434,467 

950 

3,741,454 

730,375 

8,013,247 

1,119,225 

1,816,720 

1,050 

345,480 

100 

7,108,617 

82,744 

9,044,506 

566,791 

3,089,516 

1,550 

35,831,445 

17,521,706 

65,275 

491,000 

2,640 

1,736,930 

3,336,285 

252,662 

1,766,550 

69,100 

4,661,250 

4,652,950 

338,250 

2',000 

3,289,350 

425,775 

6,031,522 

388,100 

4,795,859 

6,256,176 

7,256,455 

908,390 

498,100 

262,316,080 

43,040,722 

582,475,:i27 

(a)  Includes  District  of  Columbia;  (b)  Kegs  of  25  lb. 
each;    (c)    Pounds. 

The  production  for  1917  is  segregated  as  follows: 
Black  powder,  277,118,525  lb.;  "high"  explosives  other 
than  permissible  explosives,  262,310,080  lb.;  and  per- 
missible explosives,  43,040,722  lb.  Those  figures  repre- 
sent an  increase  of  61,543,500  lb.  of  black  powder,  7,161,- 
293  lb.  of  high  explosives,  and  8,355,482  lb.  of  permissi- 
ble explosives,  as  compared  with  figures  for  1916. 
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The  American  Zinc  Institute 

A  MEETING  of  the  newly  organized  American  Zinc- 
Institute  is  to  be  held  in  St.  Louis  on  July  29, 
when  the  men  of  the  zinc  industry  will  get  together 
and  discuss  plans,  and  ways  and  means.  As  yet  there 
are  scarcely  any  that  are  distinctly  in  mind,  and  none 
that  have  been  formulated.  There  has  simply  been  an 
expression  of  the  underlying  idea  that  something  can 
and  ought  to  be  done  to  promote  the  welfare  of  the  in- 
dustry, and  in  so  doing  help  the  country,  whose  indus- 
tries are  the  bases  of  its  prosperity  and  success,  the 
insurance  of  which  was  never  so  important  as  now.  The 
movers  in  the  new  organization  will  look  to  the  leaders 
of  the  industry  to  guide  it  into  good,  useful  and  practical 
paths.  It  is  the  duty  of  the  leaders  to  respond  to 
this  call.     That  they  will  do  so,  there  need  be  no  doubt. 

The  prosecution  of  this  war  has  emphasized  as  never 
before  the  essentialness  of  metals  in  the  life  of  the 
human  race  and  the  existence  of  nations,  whether  at 
peace  or  in  warfare.  What  was  formerly  appreciated 
only  by  philosophers  and  statesmen  is  now  known  by 
every  man  who  reads  and  thinks.  Some  metals  have 
peculiarly  valuable  properties,  but  all  metals  are  needed 
just  for  the  fact  that  they  are  metals,  and  no  one 
can  say  that  any  one  is  needless,  and  that  therefore 
the  country  may  be  heedless  of  it.  But  heedless  it  may 
be  unless  the  people  who  are  especially  interested  take 
the  trouble  to  look  out  for  their  own. 

There  is  not  only  the  present  need  of  our  country  to 
be  considered,  but  also  there  are  the  big  questions  of 
our  industrial  positions  after  the  war.  Among  the 
things  that  the  conditions  of  this  unparalleled  war 
have  already  induced  is  a  broader  vision  of  the  nature 
of  industries  and  the  benefit  of  cooperation  in  them. 
That  vision  is  going  to  last.  The  spirit  of  cooperation 
for  the  common  good  is  going  to  endure.  The  iron  and 
steel  men  have  seen  this  already.  The  zinc  men  are 
seeing  it  and  are  going  to  get  together  with  the  ap- 
preciation that  what  is  good  for  all  is  good  for  each 
one.  The  meeting  in  St.  Louis  ought  to  be  well  attended. 
It  may  be  made  to  mark  a  new  era  in  a  romantic  and 
important  industry  and  play  a  considerable  part  in  our 
national  efforts  in  the  great  cause. 


The  Lead  Market 

THE  great  extent  to  which  lead  is  consigned  for 
consumption,  both  by  the  Government  and  by 
private  concerns,  on  the  basis  of  average-price  con- 
tracts, draws  attention  to  certain  conditions  that  em- 
barrass producers  who  aim  in  their  dealings  to  be  fair 
and  just  to  everybody.  We  believe  that  such  is  the 
inspiration  among  the  leading  lead  producers  of  the 
United  States.  In  speaking  of  the  lead  market  in  this 
article,  we  are  referring  to  the  major  market  for  this 
commodity,  by  the  terms  of  which  the  lead  passes  di- 


rectly from  producers  to  consumers,  which  transactions 
comprise  all  but  a  small  percentage  of  the  total.  The 
transactions  of  dealers  and  speculators,  which  are  quite 
minor,  do  not  enter  into  this  consideration. 

The  trouble  with  the  lead  market — and  in  speaking 
of  trouble  our  language  is  purely  technical — is  that  there 
are  in  the  United  States  two  primary  markets  and  bas- 
ing points,  disregarding  the  Pacific  Coa.st.  These  arc 
New  York  and  St.  Louis.  Other  points,  such  as  Omaha, 
are  origins  of  refined  lead.  The  real  difficulty  arises 
from  the  inequality  between  the  freight  rate  from 
St.  Louis  to  New  York  and  from  other  Western  points 
to  New  York.  The  recent  advance  in  rates  has  em- 
phasized this. 

New  York  has  long  been  the  principal  basing  point 
for  the  lead  business  of  the  country.  It  is  a  primary 
market  in  that  lead  is  refined  here,  affording  an  im- 
mediate supply.  In  the  case  of  copper,  New  York  is 
the  primary  market  of  unchallenged  position,  for  the 
greater  part  of  the  American  copper  is  both  refined  and 
distributed  from  here.  On  the  other  hand,  in  common 
zinc  New  York  is  not  a  primary  market  at  all,  for  no 
such  zinc  is  produced  here,  the  bulk  of  it  coming  from 
places  west  of  St.  Louis,  from  which  gateway  it  spreads 
out  into  consumption.  Therefore  the  market  for 
common  zinc  is  based  on  a  price  at  St.  Louis  (although 
the  actual  business  be  done  in  New  York),  and  prices 
at  other  places  are  determined  by  adding  the  freight 
rate  from  St.  Louis. 

A  great  deal  of  lead — all  the  Missouri  product — orig- 
inates from  points  south  and  southwest  from  St.  Louis. 
If  all  of  the  Rocky  Mountain  lead  came  through  St. 
Louis,  or  paid  a  freight  rate  to  St.  Louis,  or  the 
equivalent,  the  situation  with  respect  to  lead  would  be 
the  same  as  with  zinc.  But  such  is  not  the  case.  By 
the  schedule  prevailing  previous  to  June  25,  the  Western 
lead,  either  as  refined  pig  or  as  base  bullion,  came  East 
to  New  York  on  a  smelting-in-transit  rate,  which  made 
the  cost  of  delivering  in  New  York  only  7^c.  per  100  lb. 
higher  than  the  cost  of  delivering  in  St.  Louis,  although 
the  direct  rate  from  St.  Louis  to  New  York  was  19c. 
per  100  lb.  Since  June  25  the  rate  on  lead  from  St. 
Louis  to  New  York  has  been  35c.  per  100  lb.,  and  the 
smelting-in-transit  differential  has  been  27  cents. 

These  conditions  have  a  direct  bearing  upon  the  rela- 
tive positions  of  the  two  primary  lead  markets.  If  the 
Missouri  producers  can  sell  in  St.  Louis,  or  on  the  St. 
Louis  basis,  all  the  lead  they  want  to,  leaving  the  New 
York  market  to  the  Western  producers,  the  St.  Louis 
price  will  naturally  be  below  the  New  York  price  only  by 
the  amount  of  the  smelting-in-transit  differential, 
namely,  7^  points,  previous  to  June  25,  and  27  points 
now.  Any  greater  demand  in  that  market,  causing 
a  further  rise  in  price,  would  lead  the  Western  pro- 
ducers to  put  their  lead  there,  which  would  then  cause 
New  York  buyers  to  bid  more,  and  there  would  be  a 
general  rise  in  prices.    There  were  brief  periods  during 
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1917  when  lead  sold  in  St.  Louis  and  New  York  at  the 
same  prices,  but  those  were  times  of  great  excitement  in 
the  market,  and  the  existence  of  any  such  condition  was 
only  ephemeral. 

If.  on  the  other  hand,  the  Missouri  producer  cannot 
sell  all  of  his  lead  in  St.  Louis  or  on  the  St.  Louis  basis, 
and  must  dispose  of  more  or  less  of  his  product  in  the 
East,  he  can  get  no  more  thr.n  what  the  Western  pro- 
ducers are  willing  to  sell  for.  But  in  order  to  meet 
their  price  he  is  obliged  to  pay  a  freight  rate  of  35c.  per 
100  lb.,  wherefore  his  lead  nets  him  that  much  less  on 
the  St.  Louis  basis.  In  other  words,  he  is  willing  to 
accept  what,  when  reduced  to  the  St.  Louis  basis,  is  a 
price  lower  than  what  the  smelting-in-transit  differential 
would  indicate.  But  of  course  he  would  do  no  such 
thing  if  he  could  dispose  of  all  of  his  lead  in  St.  Louis 
and  its  territory. 

Kowever,  suppose  that  the  Missouri  producer  could 
not  dispose  of  all  of  his  lead  in  his  own  geographical 
territory,  but  that  the  general  lead  market  be  so  strong 
that  he  could  require  Evistcrn  consumers,  unable  to 
secure  enough  lead  in  the  New  York  market,  to  buy  in 
St.  Louis  and  themselves  pay  the  St.  Louis-New  York 
freight.  Indeed,  he  could  do  that,  and  there  would  be 
nothing  impolitic  or  ineo.uitable  about  it,  were  it  not 
for  the  existence  of  average-price  contracts.  The  will- 
ingness of  some  Eastern  consumers  to  buy  in  St.  Louis 
and  themselves  pay  the  freight  should  hardly  be  permit- 
ted to  penalize  those  who  are  committed  to  the  taking 
of  thousands  of  tons  monthly  on  average-price  contracts. 
The  whole  question  is  much  like  that  of  the  familiar 
one  of  action  and  reaction,  which  are  equal.  Much  de- 
pends upon  the  point  of  view,  whether  it  be  that  of  the 
seller  or  the  buyer.  The  former  can  argue  strongly 
for  a  St.  Louis  price  27  points  below  New  York  and 
the  latter  for  35  points  (having  in  mind  the  present 
New  York  quotation  of  8.05c.).  Our  opinion  is  that 
the  fair  thing  for  a  settlement  price,  reflecting  the 
major  market,  is  to  split  the  difference  and  make  a  set- 
tlement differential  of  31c.,  or  say  30c.  for  the  sake  of 
a  round  figure. 


Pan  Cirinding  and  Its  Application 

IN  ANOTHER  part  of  this  issue  we  print  an  interest- 
ing article  on  methods  of  ore  dressing  and  gold  re- 
covery at  a  West  African  plant.  A  feature  of  the  in- 
stallation is  a  battery  of  Cobbe  pans  as  regrinders, 
representing  a  departure  from  usual  practice  outside  of 
Au.itralia.  The  Cobbe  pan  is  an  improved  modification 
of  the  Wheeler,  Forward-Down,  and  other  types,  which 
were,  in  turn,  improvements  over  the  original  standard 
grinding  and  amalgamating  pan  which  figured  so  promi- 
nently in  mining  machinery  catalogs  a  quarter  of  a 
cen'  ury  ago. 

Tha  earliest  types  of  pan  were  used  mainly  for  amal- 
gamation purpo.ses,  and  the  grinding  of  the  charge  was 
of  secondary  importance.  The  subsequent  adoption  of 
this  machine  for  grinding  purposes  has  led  to  an  unfair 
condemnation  of  grinding  pans  in  gcmeral;  but  in  those 
cases  where  it  has  been  successfully  used,  it  is  to  be 
noted  that  numerous  improvements  have  been  made 
in  the  design.  The  maintenance  of  even  grinding  pres- 
sure ^>etween  shoes  and  dies  was  insured  by  suitable 
compensating  weights  which  were  u.sed  when  the  shoes 


were  worn  and  the  grinding  pressure  was  diminished. 
The  overflow  was  automatically  classified  and  the  over- 
.size  returned  to  the  body  of  the  pan  for  further  reduc- 
tion. Proper  provision  was  made  to  insure  that  the 
feed  was  delivered  between  shoes  and  dies. 

As  soon  as  it  was  realized  that  grinding  was  the  re- 
sult of  even  gravity  pressure  of  the  revolving  upper 
part  of  the  machine,  and  that  the  same  results  could  not 
be  achieved  by  undue  tightening  of  the  adjusting  screw, 
steps  were  taken  to  increase  the  number,  thickness  and 
weight  of  the  shoes.  In  order  to  insure  the  same  length 
of  life  of  both  grinding  faces,  the  dies  were  thickened 
in  proportion.  Other  steps  were  taken  to  regulate  the 
density  of  the  pulp,  to  determine  the  proper  number 
of  revolutions,  and  to  provide,  also,  an  appropriate 
size  of  feed. 

All  these  modifications  were  the  result  of  many  years 
of  patient  experimentation,  with  the  result  that  competi- 
tive tests  between  the  improved  pan  and  the  modern- 
ized tube  mill  showed  much  the  same  result  for  horse- 
power expended  and  cost  of  upkeep.  In  addition,  the 
pan  commended  itself  in  various  instances  as  superior 
to  the  tube  mill.  All  its  parts  are  immediately  acces- 
sible ;  and,  as  the  capacity  of  each  unit  is  comparatively 
small,  there  is  less  disorganization  of  the  entire  mill 
during  repairs  and  renewals.  No  extra  power  provi- 
sion is  needed  for  starting  up.  The  final  advantage  is  in 
connection  with  its  use  as  an  amalgamator  when  grind- 
ing and  its  suitability  for  handling  concentrated  material 
from  tables  or  other  devices.  Its  adoption  in  this  con- 
nection has  often  resulted  in  the  ultimate  recovery  of 
a  larga  proportion  of  the  gold  in  a  refractory  material 
without  the  loss  of  the  pyrite  with  which  it  may  be  as- 
sociated. 

The  Cobbe  pan  described  in  the  article  to  which  refer- 
ence is  made  is  a  modification  of  the  ordinary  pan  and 
is  better  adapted  for  stage  grinding  than  sliming.  It 
possesses  a  large  screen  surface,  through  whch  the  dis- 
charge takes  place,  whereas  with  all  other  types  of  pan 
the  ground  pulp  is  allowed  to  overflow.  Pressure  be- 
tween shoe  and  die  is  kept  at  a  predetermined  constant 
by  means  of  levers  and  weights  so  arranged  that  the 
dies  press  against  the  shoes.  Compensating  weights 
are  therefore  unnecessary,  as  the  pressure  is  practically 
uniform,  irrespective  of  the  thickness  of  the  grinding 
plates.  Self-dressing  edges  obviate  ridging  of  shoes  or 
dies  as  the  surfaces  are  worn,  and,  consequently,  hinder- 
ed discharge  is  prevented. 

The  grinding  pan  is  favored  in  Australia  and  is  suit- 
able for  many  other  localities,  especially  where  small 
initial  capacity  is  required  and  amalgamation  is  practi- 
cable. It  has  shown  its  value  in  many  installations  where 
advantage  has  been  taken  care  of  the  large  number  of 
improvements  which  have  made  it  an  efficient  machine 
for  special  classes  of  work. 


increased  Postaij^e  Kates 

NEW  rates  of  postage  on  magazines  l)ecame  effective 
July  1.  These  increases  are  material,  particularly 
at  distanc<;s  of  more  than  300  miles  from  the  place  of 
publication.  The  obvious  step  would  be  to  raise  the  sub- 
scription rates  in  distant  zones  to  cover  the  added  post- 
age. For  the  present,  however,  the  publishers  of  the 
Journal  have  decided   not  to   increase  the  subscription 
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price,  trusting  that  in  the  interests  of  national  unity 
Congress  will  before  long  repeal  the  zone  law  and  revert 
to  the  universal  flat-rate  system.  Zone  rates  on  maga- 
zines obtained  in  this  country  before  the  Civil  War,  but 
were  abolished  in  1863.  The  publishers  hope  that  they 
will  not  find  it  necessary  to  increase  the  cost  of  the 
paper  to  its  readers. 


The  Index — Volume  105 

WE  INTEND  to  publish  the  Index  to  Volume  105 
early  in  August.  Believing  that  many  who  receive 
the  Index  do  not  bind  their  copies,  and  in  compliance 
with  the  Government's  request  to  conserve  paper,  we 
will  send  the  Index  only  to  those  requesting  it. 

//  you  want  a  copy  of  the  Index  send  in  your  request 
promptly.     A  postcard  will  do. 
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A  husky  blacksmith  who  is  also  a  prospector  and 
miner  made  the  following  interesting  statement  to  us : 

"I  have  quit  prospecting  and  mining  for  the  present 
to  help  win  the  war  at  my  trade,  not  being  able  to  enlist. 
Mining  about  Tacoma,  Wash.,  was  quiet,  and  the  bottom 
had  dropped  out  of  the  molybdenum  ores.  Will  take  up 
prospecting  later  in  eastern  Oregon.  For  the  present, 
it  is  work  and  make  a  stake  for  the  future.  They  will 
want  ores  after  the  war." 


Flotation  works  in  a  way  that  seems  very  simple, 
once  you  have  the  hang  of  it.  If  any  little  detail  of  it 
mystifies  you,  the  following  letter  received  by  a  friend 
of  ours  will  probably  solve  the  puzzle: 

dear  sir:  for  3  year  I  hev  bin  runing  a  floatashun  ma- 
chine and  hev  fond  out  why  it  works  and  as  you  told  me  you 
dont  no  why  it  works  I  am  going  to  tel  you  something,  the 
pine  oil  is  just  like  sope  it  cleans  of  the  dirt  and  makes  suds 
and  the  tar  oil  works  like  a  magot  an  draws  all  the  minrel 
togather  you  hev  to  hev  enuff  sope  suds  to  push  the  mineral 
over  the  top  of  the  spitscasing. 

hopping  you  no  why  it  works  and  hev  you  a  job  for  me 

yourstruly 


After  some  years  of  "minin',"  Dicky  decided  to 
change  his  trade,  and,  upon  recommendation,  secured  a 
job  as  machinist's  helper  at  one  of  the  mine  shops.  One 
of  his  first  tasks  was  that  of  drilling  a  number  of  holes 
in  a  steel  plate,  and  the  foreman,  after  carefully  explain- 
ing how  the  drill  press  operated,  told  him  to  be  sure  and 
follow  the  blueprint  and  "stagger"  the  holes.  This  hap- 
pened toward  the  end  of  the  day,  and  Dicky  was  unable 
to  make  a  start  on  the  work.  The  next  morning,  the 
foreman  was  making  his  rounds  when  he  was  accosted 
by  Dicky.  "See  'ere,  naow,  Frank.  Last  night,  w'en  I 
got  'ome,  I  was  puzzlin'  an'  puzzlin'  over  that  there  job 
o'  mine.  Couldn't  figger  out  wot  thee  did'st  mean  by 
this  'ere  'staggerin'.'  Asked  th'  old  man,  an',  damme, 
'ee's  been  'bout  this  bloody  worl'  for  nigh  on  to  sixty 
year,  an'  never  'eard  tell  o'  she.  Finally  ussen  figger'd 
h'out  that  thee  must  mean  putten'  in  they  bloody  'oles 
'iggledy-piggledy." 


the  foreman  was  well  posted  and  had  spent  considerable 
time  in  working  out  various  designs  and  ideas  through- 
out the  shop,  and  it  was  considered  a  model  from  a 
safety  standpoint.  In  vain  the  inspector  looked  high 
and  low  for  some  flaw  to  criticise,  and  had  almost  given 
up  when  he  noticed  an  overhead  crane  that  seemed  to  be 
unprovided  with  the  usual  steel  ladders  and  guard  rails. 
By  this  time  the  foreman  was  well  aware  of  the  critical 
attitude  of  his  observer  and  resolved  that  he  would  not 
be  bested.  "Now,  tell  me,  Mr.  M ,  how  do  you  man- 
age in  regard  to  oiling  that  crane?"  said  the  inspector. 
"Well,  you  see,"  replied  the  foreman,  "every  time  we 
figure  she  needs  oiling,  we  run  in  a  locomotive  and  one 
of  the  boys  climbs  up  on  top  and  does  the  job."  "Oh, 
I  see,"  answered  the  supercilious  one;  "but  you  don't 
mean  to  tell  me  that  a  man  could  reach  up  that  distance 
and  do  the  necessary  work,  do  you?"  "Well,  not  now," 
replied  the  foreman,  "for  Bill  Simms,  who  is  nigh  on 
to  seven  feet,  left  last  week.  But  for  those  other  guys, 
we  just  block  the  locomotive  up,  and  that  does  the  trick." 


An  overbearing  safety  inspector  was  making  his  first 
trip  through  the  large  machine  shop  of  a  certain  mining 
company  in  northern  Minnesota.     In  matters  of  safety 


Blasting  a  Frozen  Iron-Ore  Pile  Within 
a  Building 

The  Pennsylvania  Salt  Co.,  at  Greenwich  Point, 
Philadelphia,  had  to  shut  down  last  winter  for  about  a 
week  on  account  of  coal  shortage.  During  this  time  the 
cold  weather  was  severe.  Iron  ore,  used  extensively  in 
the  company's  chemicals,  was  piled  up  inside  of  a  build- 
ing, which  is  about  100  ft.  long  by  75  ft.  wide,  in  the 
form  of  the  crater  of  a  volcano,  that  is,  high  all  around 
the  sides  and  low  in  the  center.  This  form  gives  frost 
a  great  opportunity  to  penetrate  through  the  entire 
mass  as  the  ore  becomes  thoroughly  saturated. 

The  frame  building  in  which  the  ore  is  piled  has  the 
engine  and  boiler  rooms  at  one  end,  and  the  acid  mixing 
tanks  at  the  other  end.  Along  one  side  are  long  rotat- 
ing mortars;  overhead  are  automatic  cranes  carrying 
dip  buckets  so  that  they  can  move  the  ore  from  place 
to  place.  The  other  side  of  the  building  is  exposed 
to  the  open. 

At  the  solicitation  of  the  company  an  expert  blaster 
visited  the  plant  to  look  over  the  work  and  see  what  he 
could  do.  He  started  on  the  outside  lip  of  the  crater, 
placing  about  15  charges,  using  one  stick  of  40% 
ammonia  dynamite  to  each  charge,  the  distance  between 
the  charges  being  about  two  feet.  After  the  charges 
were  set,  great  care  was  exercised  in  tamping  and 
capping;  then  the  men  ran  their  cranes  out  a  distance 
of  about  50  ft.  The  other  machinery  kept  in  motion. 
The  men  in  the  acid  mixing  tanks  moved  away  for 
safety  sake.  After  the  charge  had  gone  off  the  crane 
returned  and  removed  the  shattered  material,  dump- 
ing it  into  the  center  of  the  crater.  The  blaster  then 
moved  on  around  the  lip  until  he  had  lowered  the  entire 
circumference  down  to  the  uniform  level,  and  kept  on 
repeating  the  operation  in  circles  until  the  entire  10,- 
000  tons  of  ore  loosened  and  in  working  condition. 

The  entire  operation  used  up  450  lb.  of  dynamite, 
900  caps,  and  consumed  10  days'  time  of  three  men, 
including  the  blaster.  The  cost  of  the  operation  was 
$300.  but  the  material  could  not  have  been  loosened  in 
any  other  way  practicable  at  the  time,  and  not  a  board 
was  broken  nor  was  the  building  in  any  way  damaged 
by  the  work. 
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Personals 


Have  You  Contributed  to  tlie  Association 
of    the    27th    Engineers? 

J.  B.  Tyrrell,  of  Toronto,  visited  the  Por- 
cupine and  Cobalt  camps  rtn^ently. 

Capt.  "Stanley  C.  Bullock.  Royal  Eng-ineers. 
has  been  awarded  the  Military  Cross. 

Maynard  Nizel  is  with  the  Air  Xitrates 
Corporation,   at    Muscle   Shoals.   Alabama. 

Edwin  E.  Chase  is  in  the  Wickenberg 
district  of  Arizona  on  mine-examination 
work. 

Dr.  W.  E.  Goodwin  was  recently  elected 
chairman  of  the  t\inadian  section  of  the 
Society    of    Chemical    Industry. 

D.  H.  Anirus  has  resigned  his  position 
as  general  manager  of  the  Tough  Oakes 
mine  at  Kirkland  Lake,  Ontario. 

Douirlas  A.  Muteh  has  been  engaged  by 
Coniagas  Mines,  Ltd..  of  Cobalt.  Ont..  to 
manage  its  Ankerite  property  at  Porcupine, 
Ontario. 

F.  L.  Ransome,  of  the  T'.  S.  Geological 
Survey,  attended  the  Tariff  Board  hearings 
held  in  San  Francisco  from  June  l!,5  to 
June  JS. 

James  M.  Flatt  has  been  appointed  assist- 
ant to  the  manager  of  the  Sociedad  Explo- 
tadora  de  Caylloma  Consolidada.  at  Are- 
quipa,  Peru. 

\.  R.  Globe,  assistant  manager  of  the 
Hollinger  Consolidated  Gold  Mines,  Ltd., 
at  Porcupine.  Ont..  is  leaving  the  service 
of   the   company. 

Royal  P.  Jarvis,  formerly  with  the  Cana- 
nea  Consolidated  Copper  Co..  Cananea,  Mex., 
is  now  with  the  Cia.  Metalurgica  de  Torreon, 
Coahuila,  Mexico. 

C.  S.  Parsons  has  accepted  the  posi- 
tion of  superintendent  of  the  Joseph  Dixon 
Crucible  Co.'s  graphite  mine  and  mill  at 
Graphite,    Xew    York. 

Norman  Braly,  general  manager  of  the 
North  Butte  Mining  Co.,  has  returned  to 
Butte,  Mont.,  after  a  business  trip  to  New 
York  and  other  eastern  cities. 

C.  A.  H.  de  Sanlles  has  become  general 
manager  of  the  Colorado  Department  of  the 
American  Smelting  and  Refining  Co..  with 
headquarters  at   Denver,   Colorado. 

F.  \.  Botsford  has  been  made  general 
superintendent  on  the  Me.sabi  range  for 
Pickands,  Mather  &  Co.,  succeeding  W.  P. 
Chinn,   who   becomes  general   manager. 

T.  R.  Finnrane,  late  manager  of  the  Mc- 
Kinley-Darragh  mines,  of  Cobalt,  Ont..  will 
act  as  managing  director.  Ho  is  succeeded 
as   resident   manager    by    H.    C.    McCloskey. 

C.  H.  Dunning,  .superintendent  of  the  Big 
Pine  Consolidated  Mining  Co.,  of  Prescott, 
Ariz.,  has  joined  the  Navy,  serving  as  chief 
machini.st's  mate.  He  is  succeeded  by  I). 
K.    FinJayson. 

I>r.  .\Ifrpd  Stansfield  is  now  in  British 
Columbia,  where  he  has  been  retained  by 
the  Government  to  investigate  the  possi- 
bilities of  smelting  the  iron  ores  there  by 
electrical   means. 

Arthur  E.  I>ee  has  been  appointed  engi- 
neer for  the  Electric  Point  Mining  Co.,  of 
Leadpoint,  Wash.  He  was  previously  with 
the  Homestead  Iron  Dyke  Mines  Co.,  Inc., 
in  Baker  County,  Oregon. 

Jolin  D.  Cooner,  a  junior  member  of  the 
American  Institute  of  Mining  Engineers, 
was  wounded  by  shrapnel  on  Apr.  9,  1!)18, 
and  is  now  in  a  hospital  in  Paris,  where  lie 
is  said  to  be  getting  along  nicely. 

A.  Gordon  Spencer,  consulting  chemist 
and  metallurgist  of  Montreal,  has  given  up 
his  consulting  prafticfe  to  devote  his  lime 
to  the  muiiition.s  and  other  work  of  Peter 
Lyali  &  Son.s  Construction  Co..  of  Montreal. 

Mark  Workman,  president  of  the  Do- 
minion .Steel  f .'orporatlon,  has  gone  to  Syd- 
ney. N.  S..  where  he  will  remain  during  the 
Bummer  to  Kupervise  the  operations  now  in 
progreMH  for  extending  the  scope  of  the 
company. 

W.  If.  Parker  has  ber-n  appointed  safety 
engineer  at  the  Great  Kails  Kedueiioi' 
WorkH  of  the  Anaconda  Copper  .Mining 
Company.  He  has  previously  been  with 
th«?  company  ;it  the  Anaconda  smeltery  and 
thfr    Butte    iiilneH 

W.  II.  Hubbard.  Jr.,  engineer  for  the 
Halbarh  .Smelting  and  Refining  Co..  of  .New- 
ark, S.  J,,  for  the  bint  four  and  a  half 
yearn,  has  ar-<repted  a  Hlmllar  [KjHltion  with 
the  .VorthrKjrt  HrriellinK  and  Ili-flnlng  Co.. 
at    ,VorthiK>rt,    WaxhiiiKton. 


II.  K.  Kobbins  has  severed  his  connection 
with  the  Granby  Consolidated  Mining 
Smelting  and  Power  Co.,  Ltd.,  for  the  dura- 
tion of  the  war.  .ind  has  been  cominissioned 
captain  in  the  National  .\rmy  and  assigned 
to   special    duty  with   the   Ceneral    Staft. 

R.  H.  .stcvTart.  formerly  general  manager 
for  the  Consolidated  Mining  and  Smelting 
Co.  of  Canada.  Ltd.,  has  been  appointed 
manager  for  the  Silversmith  Mines,  a  new- 
company  organized  to  operate  the  old  Slo- 
can  Star  mine.  near  Sandon,  British 
Columbia. 

H.  H.  Armstead.  president  and  manager 
of  the  .Armstead  Mines.  Inc..  at  Talache, 
Idaho,  has  been  commissioned  a  captain 
in  the  Quartermaster's  Corps,  N.  A.  Dur- 
ing Captain  Armstead's  absence  D.  G.  Mc- 
Eiiclilan  will  be  in  oliarge  of  operations  and 
I.   F.  Thomas  in  charge  of  the  office. 

Theodore  Pilger,  formerly  mining  engineer 
and  geologist  at  the  Black  Rock  mine  of 
the  Butte  &  Superior  Jlining  Co..  has  es- 
tablished an  office  at  Anchorage,  Alaska, 
where  he  will  engage  in  general  mining 
engineering  and  consulting  practice.  He 
will  give  special  attention  to  mining  proper- 
ties in  the  interior  and  tributary  to  the  new 
Government  railway  as  well  as  to  those  on 
the  nearby  coast. 

Irwin  H.  Cornell,  who  recently  went  to 
Washington  to  enter  the  Government  serv- 
ice, is  assisting  Pope  Yeatman,  who  has 
charge  of  the  Non-ferrous  Metals  Section 
of  the  War  Industries  Board,  in  the  han- 
dling of  lead  and  zinc.  Mr.  Cornell  has  re- 
signed as  vice  president  and  sales  manager 
of  the  St.  Joseph  Lead  Co.  He  is  succeeded 
as  sales  rrianager  by  Eeonidas  H.  Besson, 
secretary  of  the  company. 

John  R.  Stanton  has  retired  from  the 
presidency  of  the  Wolverine  and  Mohawk 
mining  companies  of  northern  Michigan. 
He  will  spend  most  of  the  summer  in  New 
York  for  his  health,  which  has  been  fail- 
ing during  the  last  year.  His  resignation 
is,  in  reality,  simply  a  year's  vacation  from 
particularly  onerous  duties.  E.  P.  Yandell. 
vice  president  of  the  Mohawk  company  and 
representing  large  interests  in  both  prop- 
erties, has  been  elected  i)resident.  Theo- 
dore Dengler.  general  manager  of  the 
mines,  has  been  elected  a  director. 

iiiiiiiiiiiiillliilillliiU 


Obituary 


Arthur  Keen,  chairman  of  Guest.  Keen 
&  Nettlefolds.  and  a  well-known  British 
steelmaster,   committed   suicide  on  June   27. 

Edgar  Afarburg,  secretary-treasurer  of 
the  American  Society  for  Testing  Materials 
for  the  last  16  years,  died  on  June  27,  1918. 

Eieut.  Thomas  C.  Gorman,  2nd  Tunneling 
Co..  Canadian  Engineers,  was  killed  in 
action  in  France  on  Mar.  18  last.  He  was 
a  member  of  the  American  Institute  of 
Mining  Engineers. 

I>.  C.  Corbin.  of  Spokane,  Wash.,  died  on 
June  29  aged  83  years.  He  built  the  first 
railroad  into  the  Coeur  d'Alenes,  the  Spo- 
kane Falls  &  Northern  R.  R..  which  was 
the  first  line  to  the  Rossland  district,  and 
the   Spokane  &   International   Railroad. 

Frederick  Bennett  Reece  died  in  France 
ot  wounds  received  last  .\pril.  He  was  born 
in  1877  in  Liverpool.  lOng.,  and  was  grad- 
uated from  the  College  of  Mines  of  the 
University  of  California  in  lOOfi.  He  was 
serving  in  the  Royal  Flying  Corps  when 
wounded.  Mr.  Reece  was  a  member  of  the 
American    Institute  of  Mining   Engineers. 


Societies 


Aficliigan  t'ollege  of  .Mines  alumni  of 
northern  Aliniiesoia  held  then-  annual  ban- 
riuet  on  June  22  at   Sup<'rior,  Wisconsin. 

Engineers'  Club  of  Nortiiern  .Minnesota 
expects  to  visit  the  mines  of  the  Cuytjna 
range  sometime   during  the   present   month. 

Engineering  Council  held  its  first  meeting 
on  June  27.  1917.  In  the  year  just  ended 
the  Council  has  done  nujch  to  i)erfect  its 
organization,  lo  stiiiiglhc-n  its  reIationshii)s 
with  the  so<'letl<'s  and  the  Government  and 
has  accomplished  much  useful  work  In 
order  to  have  more  intimate  contact  with 
the  branches  of  the  n:itional  .societies  and 
Oiher  local  groups  of  engineers,  the  secre- 
tary is  i)Iannlng  to  visit  the  following 
cllles,  during  .Inly  and  August,  In  which 
there  are  iinportunt  bodies  of  enginei^rs: 
Milwaukee,  l>eiiv<r,  S;ilt  Lake  f'ity,  Reno, 
S;in  l<YanelHeo,  Portland.  Seattle,  .Spokane, 
P.ulte,  .St.  P.ujI,  .Mlniieiipoils,  Duluth,  De- 
Irfdt,  Cleveland  :ind  liulTalo.  In  May,  .-i 
trip  was  made  to  Chicago,  .St.  I^ouln  and 
IMtlHlirirgh.    with    satisfactory    results. 


Industrial  News 


Charles  B.  Seem,  formerly  with  Perin  & 
Marshall,  consulting  engineers,  of  New 
York,  has  become  actively  connected  with 
the  Electric  Furnace  Co..  of  Alliance,  Ohio, 
as  sales  engineer. 

.-Vsproniet  Company,  of  Pittsburgh,  for- 
merly the  Asbestos  Protected  Metal  Co.,  re- 
moved its  Chicago  office  on  July  1  to  the 
Railway  Exchange  Bldg.  J.  T.  O'Neill  will 
continue    in   charge. 

Chicago  Pneumatic  Tool  Co.,  of  Chicago, 
has  announced  that  W.  H.  Callan,  general 
manager  of  plants,  and  W.  P.  Pressinger. 
general  sales  manager,  have  been  elected 
vice  presidents  of   the   company. 

Harry  Du  Bois,  who  has  been  in  charge 
of  sales  of  ferromanganese  and  spiegeleisen 
for  E.  .L  Lavino  &  Co.,  Bullitt  Bldg.,  Phila- 
delphia., has  joined  the  War  Industries 
Board  in  Washington  for  the  duration  of 
the  war. 

.v.  Niedermeyer.  for  many  years  con- 
nected with  the  Worthington  Pump  and 
Machinery  Corporation,  most  recently  as 
works  manager  of  the  Snow-Holly  Works 
of  that  corporation,  at  Buffalo,  N.  Y.  re- 
signed on  May  31  to  devote  his  entire  time 
to  private  interests. 

Asl>estos  and  Mineral  Corporation,  White- 
hall Bldg.,  New  York,  has  issued  to  those 
interested  in  asbestos  a  portfolio  entitled 
"Asbestos  Crude  and  Fibre,"  containing  a 
photograph  of  a  specimen  of  Australian 
chrysotile  a.°bestos  included  in  its  collection. 
This  photograph  is  known  as  Plate  1  of  a 
series  contemplated.     The  edition  is  limited. 
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Trade  Catalogs  | 


Bufl'alo  Stationary  Forges.  Buffalo  Forge 
Co.,  Buffalo,  N.  Y.  Catalog  section  No. 
108  ;  pp.  32  ;   .5  x  7J  ;  illustrated. 

Sullivan  "DR-6"  Mounted  Walter  Hammer 
Drill.  Sullivan  Machinery  Co.,  Chicago. 
Bulletin   70-H  ;   pp.    16  ;    6   x   9  ;   illustrated. 

Sullivan.  Rotators.  "DP-33;  DR-33."  Sul- 
livan Machinery  Co.,  Chicago.  Bulletin  70- 
F  replacing  Bulletin  70-A  ;  pp.  28  ;  6  x  9  ; 
illustrated. 

Portable  Mine-Car  Air  Compressors, 
Class  'ER-l."  Ingersoll-Rand  Co.,  New 
York.  Bulletin,  form  3015-1 ;  pp.  4  ;  G  x  9  ; 
illustrated. 

"Spare  the  Coal  Pile."  Ingersoll-Rand 
Co.,  New  York.  Form  876  ;  single-page 
flier;  8i  x  11;  illustrated.  Discus.ses 
barometric  condensing  plants. 

Steam  Engines.  Ingersoll-Rand  Co..  New 
York.  Form  883A  ;  single-page  flier;  8  J  x 
11  ;  illustrated.  Describes  class  "FP"  steam 
engines,  horizontal  center  crank  type  witli 
piston  valves. 

Rails,  Eocomotives,  Machinery,  etc.  Wal- 
ter A.  Zelnicker  Supply  Co.,  St.  Louis,  Mo. 
Catalog  No.  237;  pp.  72  ;  3J  x  8J  ;  illustrat- 
ed. A  catalog  of  new  and  .second-hand 
equipment   for  plants. 

Eeyner  Shank  and  Bit  Punch.  I-R  Type. 
Inger.soll-Rand  Co..  New  York.  Bulletin, 
form  4039  ;  pp.  8  ;  6  x  9  ;  illustrated.  A 
machine  for  punching  out  holes  in  bits  and 
shanks  of  hollow   drill   .steel. 

IIIIIIIIIIIMIIMIIIMllllllllllMlllllllllllllllllliilllllli: 


New  Patents 


United  .States  patent  specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  ,lournal"  at  25c.  each. 
British   patents   are   supi)Iied    at   40c.    each. 

Cur  Eock  for  Mine  Cages — Serafino  Galli. 
Breezy  Hill,  Kans.  (U.  S.  No.  1,268,001  ; 
May  28,   1918.) 

Ore  Dressing — Apparatus  for  Classifying 
Ores.  IIeiu\v  Ken.von  Biirch,  Miami,  Ariz 
(U,  S.  No.  1.267,373;  May  28,   1917.) 

Refractory  Furnace  Eining  and  Process 
of  Making — Spencer  B.  Newberry,  Cleve- 
land, Ohio.  (U.  S.  No.  1,267,686;  May  28, 
1918.) 

Copper — Process  of  Producing  a  Hard 
Copper  Alloy  with  a  Small  Percent,  of 
Aluminum.  Oscar  C.  M.  Knudsen,  Brook- 
lyn, N.  Y.  (U.  S.  No.  1,267.669;  May  28, 
1918.) 

Blast  Furnace  and  the  Like — Thomas 
Garmondsway  Wrightson  and  Justus  Mag- 
nus Ring(iulst,  Tliornaby-on-Tees,  England, 
assignors  to  Ilea<l,  Wrightson  &  Co.,  Ltd., 
Thornaby-on-Tees,  England.  (U.  S.  1,268,- 
732  ;   May   28,    1918.) 
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Editorial  Correspondence 
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SAN    FRANCISCO — July    1 

A  High  Duty  on  Quicksilver  is  necessary 
or  the  continuation  of  the  industry  in  the 
inited  States,  according  to  H.  W.  Gould, 
estifying  at  the  meeting  of  quicksilver  pro- 
lucers  before  the  U.  S.  Tariff  Commission 
leld  here  on  June  26.  Gradually  diminish- 
ng  bodies  of  ore  and  rapidly  increasing 
osts  of  production  have  placed  the  industry 
n  its  precarious  position,  and  the  remedy 
uggested  is  that  of  placing  a  specific  duty 
f  J35  per  flask,  in  addition  to  the  present 
uty  of  10%  ad  valorem.  Costs  of  pro- 
uction  in  Spain  are  said  to  be  $16  a  flask, 
s  compared  with  the  American  cost  of 
etween  $70  and  $75.  The  Italian  cost  in 
898,  the  latest  available  information,  was 
25  a  flask.  Meetings  were  held  on  June 
5  with  the  antimony  producers,  June  27 
nth  the  chrome  producers  and  with  the 
ungsten  producers  on  June  28.  At  the 
leeting  on  June  27,  the  chrome  producers 
ailed  to  make  a  representative  showing. 

The  Honolulu  Consolidated  Oil  Co.  hear- 
ig  before  the  U.  S.  Land  Office  at  Visalia 
as  been  completed  so  far  as  the  adducing 
f  evidence  and  arguments  go.  The  Gov- 
rnment  contests  the  issue  of  patents  on 
tie  ground  that  development  was  begun 
fter  Sept.  27,  1909,  the  date  of  the  Taft 
withdrawal  order.  The  defendant  corpo- 
ation  submitted  evidence  that  the  deve'op- 
lent  was  started  in  1908.  The  land  in 
uestion  is  in  the  Kern  River  field  and  has 
stimated  value  of  $15,000,000.  Evidence 
nd  argument  have  been  taken  under  ad- 
isement  by  Frank  Lani^ig,  register,  and 
oseph  Allen,  receiver,  at  V'^isalia.  Produc- 
on  has  continued  under  control  of  the 
aceiver  pending  the  hearing,  the  result  of 
le  land  office  decision  not  affecting  tho 
laintenance  and  continuation  of  the  indus- 
:y.  Otherwise  damaging  depreciation 
■ould  have  followed  the  shutting  down  of 
le   wells. 

Steel  Supplies  for  Oil  Well  Drilling  will 
e  available  for  necessary  work  in  the  de- 
eloping  of  oil  measures,  according  to  an 
nnouncement  by  the  United  States  Fuel 
dministration.  Thoxigh  the  announcement 
t  said  to  have  been  made  primarily  to  cor- 
;ct  a  contrary  impression  in  Eastern  fields, 
alifornia  operators  are  directly  interested 
1  the  fact,  as  it  .strengthens  their  reliance 
lat  development  will  not  be  retarded, 
he  Petroleum  War  Service  Board,  at  the 
squest  of  the  Fuel  Administration, 
ills  the  attention  of  those  engaged 
1  the  pe_»roleum  industry  to  the  fact  that 
jntrol  will  be  exercised  in  behalf  of  in- 
ustries  and  activities  essential  to  win- 
ing the  war,  and  that  production  of  oil 
nd  gas  and  all  kinds  of  oil-well  su])i)lies 
sed  in  production  and  in  pipe  line  trans- 
ortation  has  been  classed  as  essential,  and 
lat  the  control  and  distribution  of  iron 
nd  steel  should  operate  to  improve  the 
pportunities  of  oil  producers  to  fill  their 
?quirements,  especially  in  the  items  of 
■ire  rope,  tubular  goods  and  boilers,  of 
'hich  there  has  been  an  acute  shortage.  It 
I  urged,  however,  that  economy  should  be 
racticed,  as  every  pound  of  iron  and  steel 
r  other  essential  commodity  diverted  from 
le  building  of  ships,  aeroplanes,  munitions 
nd  other  essential  construction  has  a  pro- 
ortionally  retarding  effect  on  completion 
f  the  Government's  program. 

SALT    LAKE    CITY — July    3 

The   Former   Derision    of   the    Government 

)  maintain  the  price  of  copper  at  2.3Jc.  a 
ound  for  the  next  two  and  a  half  months, 
Dupled  with  the  recent  rise  in  freight  rates, 
3 used  grave  discussion  among  mining  men 
1  this  section.  The  mining  industry — al- 
ays  delicately  balanced,  owing  to  the  ele- 
lents  of  risk  and  depletion  of  resources 
eculiar  to  it — may  be  said  to  be  caught  in  a 
evolving  circle  of  rising  prices,  with  con- 
tantly  increasing  diameter,  the  price  of  the 
rincipal  metals  remaining  stable.  An 
fficial  of  one  of  the  smelting  companies 
perating  in  Salt  Lake  Valley  places  the 
i!-"e  in  the  cost  of  operation  since  1915  at 
SO''^,  with  labor  in  the  lead.  The  company 
5  facing  a  demand  on  the  part  of  the  work- 
len  at  one  of  its  plants  for  an  increa.se  in 
'ages  of  $1  a  day.  Such  an  increase,  if 
ranted  and  spreading  throughout  the  min- 
Tg  industry,  would  m.ean  a  large  tax.  The 
ompany  in  refusing  the  demand  of  the 
len   gave   the   reason   that    the   business  of 


the  company  would  not  permit  of  an  in- 
ctease  in  payroll.  The  wages  at  the  plant 
in  question  are  only  five  cents  a  day  lower 
than  the  wages  paid  at  the  Government 
shipyards  on  the  Pacific  Coast.  As  ha.s  been 
before  stated,  the  smelting  companies  have 
notified  shippers  that,  in  view  of  conditions, 
they  are  unable  to  bear  the  increase  in 
freight  rates ;  and  in  cases  where  contracts 
do  not  exist  are  making  increased  smelting 
charges.  The  net  proceeds  of  Utah  mines 
in  1917 — in  spite  of  an  increase  of  about 
1.000.000  tons  in  output  and  about  $17,- 
000,000  in  value  over  1916 — were  more  than 
$8,000,000  less  than  in  1916.  This  year  pro- 
duction is  not  going  on  at  so  high  a  rate 
and  costs  are  higher  than  ever,  and  in- 
creasing. New  enterprises  are  falling  off 
in  number  and  extent,  and  many  producing 
mines  find  themselves  unable  to  keep  up  the 
necessary  amount  of  exploration  and  devel- 
opment work.  In  other  cases  mill  machinery 
is  being  worn  down  in  the  effort  to  crowd 
through  the  largest  tonnage  possible. 
Mining  labor,  receiving  an  increase  ofi 
46  9^  in  the  money  value  of  its  wage,  is 
everywhere  working  an  eight-hour  day,  so 
that  the  increased  cost  to  the  producer  is 
far  greater.  Also,  calculation  based  upon 
the  difference  between  the  number  of  hours 
required  to  break  down  a  ton  of  ore  now 
and  before  the  entrance  of  the  United  States 
into  the  war  places  the  decrease  in  efficiency 
at  'iG^r-  This  is  explained  by  the  fact  that 
many  experienced  miners  have  been  taken 
in  the  draft  and  to  form  special  mining 
and  engineering  units,  to  the  formation  of 
which  the  mining  companies  have  every- 
where given  patriotic  support.  So  far  most 
of  the  mines  have  been  able  to  adjust  them- 
selves to  conditions,  but  the  end  of  high 
costs  all  along  the  line  cannot  be  seen.  So 
large  an  increase  in  freight  rates — 25%  on 
crude  ores  from  mine  to  smeltery  and  $5.85 
a  ton  on  base  bullion  to  the  Eastern  re- 
fineries, amounting  to  55'/r ,  coupled  with  the 
increased  rate  on  coal  and  supplies — must 
of  n<»cessity  be  heavily  felt.  In  addition,  as 
stated,  many  mines  find  themselves  unable 
to  keep  reserves  sufficiently  ahead  for  their 
best  welfare.  There  is  every  desire  on  the 
part  of  the  mining  community  in  this  sec- 
tion to  do  its  part  in  the  work  of  the  nation, 
and  the  importance  of  a  large  supply  of 
metals  is  appreciated.  In  summing  up  the 
situation,  the  smelting  official  before  quoted 
says.  "We  have  reached  a  point  where, 
so  far  as  profits  are  concerned,  we  cannot 
go  ahead,  but  considering  the  urgent  de- 
mands of  the  Government  for  copper  in 
war  operations,  we  cannot  stop."  And  that 
is  the  crux  of  the  matter.  The  mining  in- 
dustry must  go  on,  and  both  the  large  and 
the  small  producer  are  needed. 

I'tah  Mine  Dividends  during  the  first 
half  of  1918  show  a  decided  falling  off  from 
those  for  the  same  period  of  1917,  $5,936.- 
275  being  the  amount  of  the  decrease,  and 
$9,306,570  the  amount  paid.  The  chief 
causes  are  conservation  of  resources  to  meet 
new  taxation,  in  same  cases  probably  heav- 
ier than  necessary  owing  to  uncertainty 
as  to  what  this  will  amount  to,  tho  in- 
creasing cost  of  labor,  machinery,  and  sup- 
plies, with  labor  shortage  and  lessened  ef- 
ficiency playing  an  important  part.  Al- 
though there  are  one  or  two  mines  for 
particular  reasons  absent  from  the  list, 
which  may  possibly  come  in  during  the  lat- 
ter half  of  the  year,  in  view  of  conditions, 
the  figures  for  the  first  six  month;;  of 
1918  may  be  said  to  be  fairly  indicative 
of  what  is  to  be  expected  for  the  entire 
year.  It  is  true  that  the  best  shipping 
sea.«!on  is  still  ahead,  but  although  this 
will  make  for  heavier  shipments  from  out- 
lying camps,  it  will  be  little  felt  in  the 
case  of  most  of  the  dividend-paying  mines, 
which  maintain  a  fair  average  of  shipments 
throughout   the   year. 

WASHINGTON,   D.   C. — July   9 

The  War  Industries  Board  with  the  ap- 
proval of  President  Wilson,  has  decided  to 
take  over  the  control  of  the  production  and 
distribution  of  sulphur  materials,  says  the 
"Times."  This  was  made  necessary  by  th'^ 
increased  demand  from  the  Government  for 
sulphur  in  the  manufacture  of  explosives 
and  for  other  purposes,  and  by  the  increas- 
ing burdens  on  the  rail  and  water  sys- 
tems in  the  transportation  of  materiai;3. 
William  G.  W^oolfolk,  chief  of  the  section 
in  charge  of  sulphur  and  pyrites,  hajs  been 
named  to  act  for  the  War  Industries  Board 


in  controlling  the  production  and  distribu- 
tion of  sulphur  materials,  availing  himself 
of  such  voluntary  assistance  as  he  may 
see  fit  of  individuals  or  committees  repre- 
senting the  producers  and  users  of  such 
materials.  Present  sources  of  .sulphur  sup- 
ply are  from  two  mines ;  one  at  Calcasieu 
Parish,  La.,  owned  by  the  Union  Sulphur 
Co.,  producing  over  8500  tons  a  day,  and 
another  at  Bryan  Heights,  Texas,  owned  by 
the  Freeport  Sulphur  Co.,  producing  over 
1000  tons  a  day.  Minor  properties  in 
Wyoming,  Nevada,  and  Utah  produce  a 
little  less  than  sixty  tons  a  day.  Present 
consumption  in  the  United  States  exceeds 
125,000  tons  a  month,  and  this,  it  is  said, 
will  increase  to  over  150,000  tons  a  month 
before  the  end  of  the  year,  due  to  increased 
Government  use.  There  are  sulphur  de- 
posits in  both  Sicily  and  Japan,  but  both 
these  nations  have  forbidden  the  exportation 
of  this  article. 

SPOKAN?: — July   1. 

The  N'-orthwest  Minine  .VsNoriation  today 
adopted  resolutions  urging  Governmental 
aid  in  gold  mining.  Prominent  among  the 
points  made  are  the  following:  War 
taxes  to  be  remitted  to  gold  producers ; 
the  advance  in  freight  rates  not  to  apply 
to  high-cost  gold  produr-  rs  ;  roads  for 
motor  haulage  to  be  built  to  gold  proper- 
ties now  inaccessible ;  and  gold  miners  to 
be  given  a  guaranty  which  will  assure  ade- 
quate returns. 

PossibilitieH  of  an  Elertrio  Fnrnare  in 
Spokane  for  treatment  of  ferroalloys  are 
to  be  considered  bv  a  committee  appointed 
by  the  Spokane  Chamber  of  Commerce,  of 
which  T.  S.  Lane  is  chairman.  The  com- 
mittee will  confer  with  L.  O.  Howard,  dean 
of  the  Schol  of  Mines  of  Washington. 
State  College,  and  J.  C.  Ralston,  the  two 
men  who  first  presented  the  matter  to  the 
chamber.  The  Washington  Water  Power 
Co.,  of  Spokane,  has  developed  more  elec- 
tric power  than   is  at   present  salable. 

BISBEE,  ARIZ. — July  3 
Copper  Queen  Mining  Co.  is  building  up 
a  new  organization  of  workmen.  The  mine 
wage  today  is  $5.35  per  day.  without  reeard 
to  length  of  service  or  relative  competency. 
Hereafter  there  will  be  a  flat  annual  bonus 
of  $100  for  men  who  serve  a  year,  with  $10 
extra  for  each  additional  year  of  service, 
up  to  a  maximum  of  $250  per  annum. 
Substantial  progress  has  been  made  in  the 
concentration  plans  of  the  Copper  Queen. 
Sacramento  hill,  from  which  most  of  the 
lew-grade  schist  for  the  mill  will  be  ob- 
tained, was  robbed  of  its  cap  bv  a  success- 
ful blasting  operation  lately.  The  rock  of 
the  barren  overburden  was  well  broken  up 
for  the  operations  of  steam  shovels  that  are 
working  around  tho  hill  on  terraces  and  will 
soon  reach  the  sulphides.  The  site  of  the 
concentrator  is  being  prepared  and  water 
for  milling  already  has  been  developed  in 
the  company's  new  Cochise  shaft,  which,  at 
depth,  is  expected  to  be  a  material  contribu- 
tor to  the  main  ore  supply. 

DOUGLAS,  .ARIZ. — June  30 
The  New  Freight  Rates  are  expected  to 
hit  the  sinall  mine  operator  hard.  Many 
of  the  properties  that  are  shipping  are 
"getting  by"  with  low-grade  ores,  with  the 
profit  mainly  in  the  fact  that  the  return  is 
paying  for  the  necessary  development 
work.  During  last  year  one  Arizona  mine 
paid  $3.50O.00n  in  freight  on  ores,  and  this 
cost  will  be  rai=ed  25'^;.  The  average  added 
cost  has  been  figured  at  $1.25  a  ton.  Bullion 
shipments  <'ast  from  El  Paso  will  be  raised 
to  $6.50  a  ton 

Waste  at  All  .Arizona  Smelteries  is  notice- 
able, with  the  exception  of  the  plants  of  the 
Calumet  &  Arizona  and  ,\rizona  Copper 
companies,  in  the  sulphuric  fumes  that  pour 
from  furnace  smokestacks,  while  arsenic  is 
a  second  byproduct  that  could  be  separated. 
The  C.  &  A.  u.ses  its  acid  in  the  leaching 
of  Ajo  carbonate  ores,  with  a  small  surplus 
for  outside  sale.  The  Copper  Queen  smelt- 
ery here  could  be  fitted  up  in  the  same 
manner  and  could  produce  twice  as  much 
acid  as  its  neighbor,  but  the  installation 
cost  would  be  a  million  dollars  or  more  and 
the  market  for  the  output  is  not  a  sure  or 
profitable   one. 

JEROME.    .ARIZ. — July    2 
A     Committee     of     Labor     Men,     said     tO 
represent     the     Central     Labor     Union     of 
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Jerome,  on  June  28  presented  a  demand 
to  the  Verde  district  operators  for  an  in- 
crease in  wages  amounting  to  an  averase 
of  over  $1  a  day  oaoh  for  all  meelianics 
and  laborers  employed  in  and  aliout  the 
various  properties  and  plants.  However, 
the  demand  asked  for  an  increase  of  only 
10c.  per  day  to  shovelers.  The  committee 
intimated  that  if  such  increases  were  not 
forthcoming  by  July  1  theie  would  be  a 
general  walk-out  of  all  employees  in  the 
camp.  The  demand  was  refused  by  the 
oper;aors"  association  in  a  formal  reply, 
and  Secretary  of  Labor  Wilson  was  in- 
formed by  wire  as  to  the  nature  of  th»^ 
demands  and  the  refusal,  and  requested  to 
send  at  once  a  Federal  mediator  to  the 
district  to  adjust  matters.  The  announce- 
ment of  the  demand  was  a  surprise  to  a 
majority  of  the  men  in  the  district,  for  it 
was  the  first  intimation  they  had  of  any 
such  contemplated  action.  On  the  evening 
of  June  -9  a  mass  meeting  was  held  in 
Miner.s'  Tnion  Hall,  and  about  :!<'0  men 
were  in  attendance.  At  this  gathering  a 
large  proportion  was  composed  of  the  chiss 
of  labor  allowed  only  a  10c  increase  in 
the  demand,  and  on  account  of  such  repre- 
sentation, the  leaders  of  the  movement 
thought  it  wise  to  change  the  figures  and 
make  a  demand  for  a  flat  increase  of  $1.10 
pt-r  day  for  all  classes  of  labor.  -A.  motion 
to  that  effect  was  put  and  carried  almost 
unanimously.  Then  a  motion  was  ))Ut 
which  had  for  its  real  purpose  the  declaring 
of  a  strike  on  July  5  in  case  the  demands 
were  not  granted  by  that  time,  either  by 
the  operators  or  a  representative  of  the 
Government.  It  is  reported  that  a  large 
majority  of  those  present  did  not  appear 
to  welcome  ^uch  drastic  and  immediate  ac 
tion  and  wanted  to  give  the  Federal  media- 
tor time  to  arrive  and  adjust  the  question. 
but  a  ft-w  of  the  radicals  were  insistent 
and  said  that  it  was  their  purpose  to  force 
action  at  once  and  walk  out  in  case  the 
increase  was  not  forthcoming.  When  the 
motion  was  put.  a  majority  of  those  pres- 
'  ent   departed   from    the   hall,   leaving  only  a 

small  body  of  those  of  more  radical  tenden- 
cies and  the  leaders  to  close  the  meeting. 
It  would  appear  that  tlie  movement  was 
fostert-d  by  three  or  four  of  the  extreme 
radicals  in  camp,  and  althcnigh  the  rest  of 
the  men  may  he  timid  of  continuing  work 
in  case  a  walk-out  is  called,  the  sentiment 
for  the  most  part  seems  to  he  in  favor  of 
being  loyal  to  the  United  States  in  this 
time  of  war  and  standing  by  the  agreement 
to  abide  by  the  decision  of  the  Federal 
representatives.  T..ahor  leaders  assert  that 
they  have  been  trying  to  get  a  Federal 
mediator  here  for  some  time  past  for  the 
purpose  of  considering  their  demands,  which 
are  based  on  the  high  cost  of  living.  The 
Central  Labor  Union  is  composed  of  rep- 
resentatives of  all  unions  In  the  district, 
with  the  exception  of  the  carpenters,  and 
the  latter  have  come  out  with  a  jiubli? 
announcement  that  they  will  stand  by  their 
agreement  not  to  strike  during  the  period 
r.f  the  war.  Labor  representatives  here  are 
opposed  to  the  matter  being  settl(>d  hv 
Federal  mediator  Mvers  and  have  asked 
that  alternate  Hywell  Pavies  be  sent  here. 
\  wire  was  received  from  the  latter  from 
Butte  in  which  he  said  that  he  would  come 
as  soon  as  possible,  and  urged  the  men  to 
await  his  comine  and  make  an  amicable 
settlement  of  difficulties.  .\t  present  writ- 
ing no  action  had  been  taken  on  his  recom- 
mendation. Should  the  War  Board  recom- 
mend an  increase  in  the  price  of  copper,  it 
is  said  that  the  producing  mines  will  he 
willing  to  grant  certain  increases  voluntar- 
ilv.  but  it  is  certain  that  any  increase  will 
work  a  great  hardship  on  most  of  the  de- 
velopment companies. 

K.\N  .\NTOMO.  Ti;\. — .Inly  1 
Tin-  Recrnt  I)«'«ihion  made  by  the  Fed 
eral  PM^trict  Court  of  Delaware,  in  the 
infW  between  the  Union  Sulphur  Co.  and 
the  Freeport  .Sulphur  Co..  in  the  matter 
of  alleged  patent  inf  rini;emf-nt  involving 
the  pro<-ess  and  api)liance«  for  the  recover.v 
of  KUlphur  from  the  u.-iline  dome  deposits. 
has  attracted  a  good  de:il  of  interest  The 
original  baKic  patents  taken  out  li\'  Herman 
A.  KraKch.  about  IRJt.^,  ha\e  expired  by 
time  limitation,  but  8\jhse(|uen;  patents,  re- 
lating to  applianeeH  used  in  the  process 
and  alleged  to  have  been  used  by  the  Free- 
lK,rt  company  In  Its  operations  at  the 
Brya  HelghtH  iiroperty.  Tex  .  were  made 
th«»  baHlH  of  an  infrlngenient  claim.  The 
ojurt  found  for  the  plalntlfr  on  bf»tli  of 
tbetie  patentH  In  the  main  contentloriH.  The 
HUlt  aluo  tnvolverl  ;i  e|;ilni  relating  to  a 
Ifatent  IhhuM  In  HMl  jiertalnlng  to  tho 
ur*  of  a  <<tralner.  but  this  patent  waH  not 
NUKtained.  It  wax  alleged  that  the  1!tnr> 
patents  are  eHiwnllal  to  the  haxlc  FraHch 
m«-lh'Kl  and  that  the  Freepfjrt  company 
wan  Ufing  theHe  ;idaptatloriM  In  Hh  f»pera- 
tlonn.       The    cane     win     I.e    appe:iled  In     the 

fr«'anwhlle  plane  for  the  realization  Imme- 
diately or  In  th*  iiejir  fuHin-  of  twime  other 
l«artly    pr'ived    diititi-    dfpoMllM    may    be    belil 


up  pending  the  final  settlement  in  this  case 
or  the  development  of  other  methods  of  ap- 
plying the  Frasch  methods  for  the  recovery 
of  sulphur  from  the  dome  type  of  deposit. 
The  Union  and  Freeport  companies  are  at 
piesent  supjilving  practically  all  of  the 
large  demand  of  sulphur.  Consumption  of 
sulphur  in  1013  was  about  350,000  tons  in 
the  United  States.  The  consun\ption  for 
1918  will  probably  exceed  1.500.000  tons, 
not  iitcluding  a  considerable  amount  which 
must  go  to  our  Allies  to  meet  the  de- 
ficiency from  the  diminished  production 
fiom  "the  Sicilian  deposits  owing  to  the 
sacroity  of  labor,  and  incidental  to  the 
enormously  increased  demand  for  sulphur 
of   the   Allied    governments    in    Europe. 

BUTTE.  MOXT. — .July  .3 
Grading  of  Montana  Southern  R.  K.,  a 
subsidiary  of  the  Boston  &  Montana  De- 
velopment Co..  which  is  to  run  from  mining 
propert.v  in  the  Klkhorn  district  to  Divide, 
on  the  Oregon  Short  Line,  a  distance  of  35 
miles,  has  been  completed.  The  rails  have 
not  arrived,  and  it  is  possible  further  action 
in  the  completion  of  the  road  may  be  de- 
ferred until  after  the  special  meeting  of 
the  stockholders,  to  be  held  on  .\ug.  6.  At 
that  time  the  company  is  to  consider  in- 
creasing the  capital  of  the  Boston  &  Mon- 
taiui   Co.   to   $25,000,000. 

Reports  of  Butte  Mining  Companies  for 
the  year  ended  June  1  have  been  filed  with 
the  county  assessor  for  the  purpose  of  mak- 
ing up  assesstnent  rolls  on  the  net  proceeds. 
As  was  to  be  expected,  they  show  a  con- 
siderable falling  off  as  compared  with  the 
previous  year,  on  account  of  1.  W.  W.  labor 
troubles  which  extended  over  June,  July 
and  August  of  1917.  However,  all  condi- 
tions considered,  the  reports  are  satisfac- 
tory and  go  to  show  that  the  mining  com- 
panies did  practically  capacity  work  in  the 
production  of  copper,   manganese   and   zinc. 

MIAMI,    OKLA. — July   8 

Results  of  the  Frenzied  Kftorts  to  place 
mills  in  operation  in  the  Oklahoma  section 
are  coming  to  light,  now  that  lower  prices 
ha\e  brought  about  a  lull  in  development 
work.  In  a  recent  issue  the  ■"Miami 
Record-Herald"  says:  "In  some  of  the 
cHses  reported,  the  ignorance  of  the  men 
who  have  promoted  the  companies  is  pa- 
thetic. The  mills  have  been  built  and  the 
ground  worked  out  without  the  least  show 
of  intelligence.  Shafts  have  been  sunk 
which  look  like  sink-holes  made  by  acci- 
dent and  mills  built  which  are  laughable 
to  men  who  are  real  operators.  In  one 
of  the  mills  visited  recently,  the  veteran 
in  charge  showed  the  writer  belts  which 
had  been  put  on  wrong  side  out  ;  immense 
engines  which  had  been  jinuned  by  care- 
less handling ;  crushers  which  knocked  so 
that  it  was  impossible  to  run  them  more 
than  a  few  minutes  at  a  time  till  they 
could  be  worked  over.  The  mill  had  been 
started  that  day.  and  while  a  jack  car 
could  be  filled  in  a  short  time  it  was  neces- 
sary to  stop  every  few  minutes  and  make 
adjustments.  One  hundred  thousand  dol- 
lars had  been  spent  in  opening  the  ground 
and  building  the  mill,  but  when  it  was 
ready  to  start,  the  men  in  charge  had  no 
idea  how  to  get  out  the  jack."  The  read- 
justment iieriod  is  on  now,  and  several 
sales  of  mines  are  reported  about  con- 
summated. 

CVLUMET,   MICH. — July    3 
Orders    Promulgated   by   General    Crowder 

will  considerably  assist  the  copper  and  iron 
mining  comjjanies  of  northern  Michigan  and 
Minnesota  to  solve  the  labor  problem.  A 
reasonable  interpretation  of  the  orders  is 
l)ermitted,  however,  and  gives  the  man  with 
steady  work  opportunity  to  secure  a  i)osition 
that  will  carry  equal  or  nearly  equal  re- 
munerative benefits  with  the  position  given 
up.  Such  men  in  the  mining  districts  are 
being  urged  to  take  positions  with  the 
copjter-  and  iron-mining  companies,  and 
m.'iny  are  doing  so.  Trammers  in  the  cop- 
per mines  are  now  receiving  a  miniimun  of 
$1  a  day,  the  average  in  the  district  being 
y>  with  opportunit.v  for  overtime.  .Surface 
jc  bs  are  pretty  well  filled,  as  the  usual 
amount  of  construction  work  is  not  being 
(lone  at  present,  owing  to  war  ctnnlitions, 
the  freight  situation  and  the  high  prices  of 
timber  and  steel  and  other  materials.  Min- 
ing eomi)anies  are  ready  to  taki'  on  more 
men    for    underground    work. 

1)11.1  Til,  .MINN. — July  3 
The  Inereiised  I'rlre  on  Iron  Ore  granted 
by  the  War  li:dustries  Hoard  at  the  re<|uest 
of  Minnesota  state  oilicials  and  representa- 
tives of  the  iron  industry  was  gladl.v  re- 
ceived thrf)Ughout  the  iron  <'ountry.  Iron- 
ore  prices  on  the  MesabI  range  are  low,  and 
only  in  a  few  r-ases  of  the  l;irge  nunliig 
(•ompanles  are  profits  obtained.  The  iu;w 
price  was  eHKenllal  not  only  to  Htinuilatc- 
product  ion  but  to  nwA'A  the  demands  for  the 
increaHPd  wage  acahr  and  to  be  fair  to  In- 
dependent   producerH    with   small    i)ropertleH. 


The  state  mining  authorities  were  especially 
interested  in  the  change,  as  the  state  owns 
37  operating  mines,  and  on  this  ore  receives 
a  royalty  of  25c.  a  ton. 

Ore  Shipments  from  the  head  of  the 
Lakes  to  July  1,  1918,  for  the  season,  pass 
the  former  record  for  a  similar  period  by 
over  1,000,000  tons  and  shipments  for  the 
months  of  June  were  over  100,000  tons 
ahead  of  the  same  month  in  any  previous 
year.  Former  record  for  the  shipments  up 
to  July  1  %vas  established  in  191G.  when 
13,654.339  tons  of  ore  was  shipped  from 
five  docks.  The  former  June  record  ivas 
set  last  year,  with  7,026.069  tons.  In  past 
years  there  has  been  a  larger  Heet  of  boats, 
but  the  efficiency  jiracticed  this  season  more 
than  makes  up  for  the  lack  of  tonnage. 
Shipments  during  June  were  7.157.235  tons, 
as  compared  with  7,026,069  tons  in  June. 
1917.  Shipments  for  the  season  amount 
to  14.125,708;  those  of  1917  for  the  same 
period  were  11,394,621  tons. 

An  Explosion  at  the  Sliver  Mine,  Virginia, 
resulted  in  the  worst  disaster  in  the  history 
of  the  Mesabi  range.  The  east  end  of  the 
open  pit,  operated  by  the  M.  A.  Hanna  Co.. 
contains  ore  high  in  manganese  which  be- 
came salable  only  this  year.  Several 
"gopher"  holes  had  been  driven  into  the 
bank  at  different  elevations,  and  as  soon 
as  completed,  these  were  charged  with  pow- 
der and  lead  wires  carried  to  the  surface,, 
as  it  was  the  intention  to  blast  the  entire 
mass  on  June  30.  On  June  26.  a  violent 
electrical  storm  came  up  and  a  bolt  of 
lightning  struck  the  wires,  causing  the  ex- 
plosion. Nineteen  men,  who  had  sought 
shelter  in  the  upper  drifts,  were  caught  in 
the  cave,  and  to  date  only  six  bodies  have 
been  recovered.  The  last  big  disaster  on 
the  Mesabi  range  occurred  in  1910,  at  the 
Norman  mine,  when  a  bank  caved,  covering 
11  men. 

PL.VTTEVILLE,  WIS. — July  5 
Two  Acid  Plants  with  a  combined  daily 
capacity  of  150  to  175  tons  of  acid  are  in 
course  of  construction,  one  at  the  Skinner 
roaster.  New  Diggings,  and  the  other  at 
the  National  roaster,  Cuba  City.  The  bulk 
of  the  blende  ore  roasted  here  assays  20 
to  40',;  zinc  and  10  to  30%  iron  sulphide 
The  sulphur  fumes  from  the  iron  content, 
heretofore  wasted  in  the  process  of  roast- 
ing, and  the  iron  tailings,  assaying  30  to 
35',;  sulphur,  that  were  sold  and  shipped 
to  outside  plants,  will  be  utilized  here. 
The  product  to  be  made  will  be  what  is 
commonly  termed  fuming  gas.  known  com- 
mercially as  2Q%  oleum,  a  high-grade  sul- 
phuric acid.  At  the  National  plant  the 
iron  tailings  will  be  re-roasted,  and  for  this 
purpose  two  multiple-hearth  furnaces  will 
be  installed.  At  the  same  time  the  com- 
pany is  contemplating  the  installation  of 
another  multiple-hearth  furnace  to  replace 
the   Mathey-type   furnaces   now   in   use. 

VICTORIA,  B.  C. — July  3 
Mining  Activity  in  the  Kootenay  and 
Boundary  districts  will  be  accelerated  as  a 
result  of  the  orders  received  in  Canada  from 
the  British  government  for  a  large  increase 
in  shrapnel  production.  It  is  anticipated 
that  the  Trail  smeltery  of  the  Consolidated 
Mining  and  Smelting  Co.  of  Canada  will 
be  worked  to  capacity,  and  that  the  oi)era- 
tors  of  the  silver-lead-zinc  properties  of 
lower  British  Columbia  will  be  kept  busy 
in  order  to  do  their  part  in  bringing  the 
output  up  to  220,000  shells  a  week,  which 
is  what  the  British  war  office  has  requested. 
Some  of  the  Chrome  Deposits  of  British 
Columbia  are  to  be  developed.  Walter  J. 
Nicholls  and  associates,  of  Spokane,  have 
purchased  claims  situated  at  Cascade,  B. 
C,  after  an  examination  and  a  report  by 
George  Crerar,  a  mining  engineer  of  Spo- 
kane. The  chrome  of  Cascade  has  been  re- 
ported on  by  the  provincial  mineralogist, 
and  the  deposit  to  which  he  refers,  which 
no  doubt  is  the  same  as  that  in  question, 
is  within  4000  ft.  of  the  Canadian  Pacific 
U.K.  and  in  the  Grand  Forks  mining  di- 
vision, but  little  development  has  been  done. 
In  view  of  the  demand  for  chromile  by  the 
Imperial  Munitions  Commission,  and  the 
consecpient  increased  Interest  in  the  min- 
eral in  the  pro\ince,  it  is  interesting  to  re- 
call that  W.  M.  Brewer,  resident  engineer 
at  Nanaimo,  H.  ('.,  rejjorted  in  1915  that 
chrome  ore  exists  on  Scotty  Oeek,  near 
Clinton,  B.  C.  The  claims  were  staked,  but 
abaiuloned  and  then  reopened,  but  little 
development   was   done. 

l)is<'UHslnK     (he      Diseontinuation     by     the 

Dominion  government  of  the  provincial 
statute  gl\ing  e.nrly  settlers  within  the 
IOs(|uimall  &  .N'anaimo  R.  R.  belt  the 
right  to  apply,  and,  their  claims  on  examina- 
tion proving  sound,  to  receive  provincial 
title  to  the  coal  rights  in  their  lands,  the 
Hon.  .fohn  Oliver,  I'reiniei'  of  British  Co- 
lumbia, recently  stated  that  he  saw  no 
reason  why  the  i)rovincial  legislature,  at  its 
next  session,  should  not  be  asked  to  re- 
enact  the  legislation.    This  is  taken  to  mean 
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tlial  the  i)rovinco  will  insist  on  its  power 
to  give  the  settlers  the  priNilege  indicated. 
If  also  means  that  the  present  British  Co- 
lumbia government  is  lilvely  to  maintain 
the  principle  of  provincial  authority  in  the 
case  in  question.  The  issue  is  one  of  vital 
import  not  only  to  the  settlers  whose  coal 
lands  are  at  stake  but  as  well  to  the 
Granby  Consolidated  Mining  &  Smelting  Co., 
which  holds  provincial  title  to  valuabli-  i-oal 
areas,  and  to  the  Canadian  Collieries.  Ltd., 
which  claims  title  to  all  the  non-alienated 
coal  lands  in  the  railway  belt  by  virtue 
of  the  terms  of  the  subsidy  granted  to  the 
railway  company   in    1884. 

The  Mineral  Art  of  Kritish  CnliimbiH  has 
l)een  enlarged  by  order-in-council  to  apply 
to  tungsten,  fluorine,  vanadium,  radium,  and 
uranium,  or  any  combination  of  these  ele- 
ments "with  themsehes.  or  with  an.v  othei 
elements."  This  action  was  taken  by  the 
provincial  government  on  recommendation 
of  Hon.  William  .Sloan.  ^Minister  of  Mines. 
Without  exception  the  importance  of  these 
minerals  has  been  accentuated  by  the  war. 
some  to  a  greater  extent  than  others.  It 
having  been  brought  to  the  attention  of  the 
Department  of  IMines  that  there  are  occur- 
rences of  fluorspar  and  of  scheelite  in  Brit- 
ish Columbia,  it  was  decided  to  lose  no  time 
in  bringing  these  and  other  minerals,  here- 
tofore outside  the  scope  of  the  act  but  im- 
perative in  the  manufacture  of  munitions 
of  war.  within  its  provisions.  It  may  be 
stated  by  way  of  explanation  that  the  I'ro- 
vincial  ^Mineral  .\cr.  and  its  definition  of 
mineral,  were  drafted  twenty  years  ago. 
when  the  minerals  in  question  were  uncon- 
sidered, so  that  they  have  been  in  the 
anomalous  position  of  being  unstakable  under 
the  act  in  a  legal  sense,  although  <'()ninioii 
sense   and   the    necessities   of   the    linit-s   de- 


mand their  inclusion.  Incideniallv.  it  i- 
pointed  out  that  the  British  War  Board 
has  asked  th<-  <'anadian  government  to  pro- 
duce as  much  vanadium  as  possible,  and 
the  need  of  tungsten  also  is  great.  Xot  an 
inconsiderable  market  for  fluors))ar  e.\isi'< 
at  the  smelteiy  of  the  Consolidated  Mining 
and  Smelting  Co.  of  Canada,  at  Trail.  Brit- 
ish Columbia. 

TOKONTO — July    .5 

The  Imperial  Oil  Cii,  ha  ■  caused  som  • 
excitement  by  its  entrance  into  the  Peac  ■ 
River.  Alta.  oil  Held,  which  is  regarded  as 
definitely  establishing  the  value  of  t''c'  oil 
di:-covei-ies  in  that  region,  A.  :M.  McCiueeii, 
of  Toronto,  vice-president  of  the  Inii-tal 
<)il  Co..  has  gone  to  Peace  Riv<r.  where 
claims  have  recently  been  filed  covering 
over  8000  acres.  It  is  expected  ih.it  de- 
velopment work  will  be  greatl.v  stimulated 
by  the  compan.v's  action. 

Search  lor  I'otusli  deposits  has  been  ac- 
tively cari-ied  on  owiiig  to  the  in- 
c-reasing  scaicitv-  and  value  of  potash  prod- 
ucts, and  an  important  discovery  has  In  e-i 
made  at  Horseshoe  Lake,  between  Czar  ai:J 
-Aletiskow,  Alta.,  on  the  Canadian  Pacific 
Hy.  line  to  Winnipeg.  Officials  of  the  rail- 
way have  been  making  a  careful  examina- 
tion of  the  neighborhood  and  have  ascer- 
tained that  the  water  of  the  lake  carries  a 
HI',;  solution  of  potash.  It  is  i)roposed  to 
pipe  the  water  to  a  point  on  the  railway 
three  or  four  miles  distant  and  manufac- 
ture potash  from  it  by  a  p-oces  ^  of  evapo- 
ration. Potash  is  also  found  in  considerable 
quantities  around   the  shores  of   tin-   lake. 

Development  of  Oil  and  Natural  (Jas  in 
southwestern  Ontario  has  been  sti-iiulated 
bv-   the   present   high    prices  for   these   jirod- 


uets,  coupUd  with  the  recent  importaiii  d'.s- 
eoveries  by  deep  drilling  In  the  Tre  Hon 
formation.  A  large  numbei  of  drills  have 
commenced  exploitatuin  work  in  widely 
separated  localities  where  geological  forma- 
tions are  favoiable  In  West  Dover  To  n- 
^hiI),  Kent  County,  the  Union  Natural  Oas 
Co.  is  op(  rating  extensively,  having  met  en- 
<'ouraging  success  in  two  valuable  -xe'ls. 
The  Dominion  Natural  fJas  Co.  is  al,so  active 
i'l  this  area,  and  recently  made  contracts  to 
sink  five  deep  w<-lls  on  Long  Point,  11  <i 
miles  east  of  Dover,  to  test  the  Trenton 
formation.  The  \'acuum  Cas  and  Oil  Co.  has 
let  a  contract  for  deepening,  to  the  Tr  n- 
lon  formation,  one  of  its  wells  near  Aylnier, 
Out.  The  Ri<'hnu>iid  C,;is  Co.,  operating  ii 
the  same  locality,  has  several  good  gas  wells 
in  the  r'liiiton  foinialion  at  a  depth  of 
about  1411(1  ft.  .\  new  gas  pool  has  been 
discovered  at  Port  Talbot,  about  .'iO  mile-: 
west  of  .\.vlmer,  at  a  depth  of  about  15(10 
ft.,  the  well  producing  .'».(mi(i.(ioO  ft.  of  ])Ui-e 
gas  iier  da.v,  with  a  rock  pressure  of  fi.Td  lb 
The  wide  extent  of  the  territory  offeiii*!.- 
oi>|)ortunities  for  gas  and  oil  development 
is  shown  by  the  sinking  of  a  successful 
deep  well  near  Stevensville,  Welland 
Ci.unty,  distant  about  200  miles  from  the 
West  Dover  wells.  In  addition,  work  car- 
ried on  by  companies  and  private  owners 
n  ar  Thamesville.  Kent  Counlv,  and  Clen- 
coe,  Middlesex  County,  has  resulted  in  the 
production  of  large  <|uantities  of  oil  fi-nn 
the  Corniferous  formation  at  depths  vary- 
ing from  .'JT.')  to  4  00  ft.  In  order  to  c./i- 
serve  the  flow  of  natural  gas  in  the  K.-nt 
district,  and  provide  a  sui)i)lv  foi-  domestic 
use.  the  Ontario  Railway  and  .Munie  i)al 
Board  has  issued  an  order  restricting  the 
a  mount. for  large  consumers  to  5,000,000  cu. 
ft.    i)er  year. 
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ARKANSAS 

Marion  County 

MORNINO  STAR  (Rush) — Machinery 
being  purchased  for  a  sludge  mill.  Charles 
La  Vassuer  is  consulting  engineer  and  gen- 
eral manager. 

MORRISON-LEE  (Yellville) — To  pros- 
pect 3000  acres  of  land  on  Georges  Creek 
and  in  Dodd  City  camp.  Prospect  work  to 
consist  of  drilling,  shaft  sinking  and  tun- 
neling. 

BEATY  (Yellville) — Pumping  and  drill- 
ing machinery  being  installed  by  Resin 
.I..ck   Zinc   Mines. 

BRLV.\  ODELL  (Flippin) — E.  J.  Fenton. 
owner,  to  build  road  from  mine  and  use 
motor  trucks. 

Seba.ttian    County 

ARKANSAS  MINING  (Fort  Smith) — To 
build  200-ton  mill  at  estimated  cost  of 
$00,000.  To  purchase  lumber,  sludge  tables, 
engines,  crushers,  compressors  and  other 
equipment. 

AKIZON.V 

Cooliise    County 

ARIZONA  I'NITED  (John.son)— Termi- 
nated lease  made  three  years  ago  to  (.ood- 
rich  Lockhart  Co.,  operating  as  Cobriza 
Mines  Developing  Co.,  and  has  resumed  iios- 
session  and  operation  of  its  Republic  and 
Mammoth  mines.  Operations  conducted  by 
lessees  were  limited  to  mining  and  shipping 
high-grade  direct  smelting  ores.  Owners  to 
increase  operations  and  develop  low-grade 
copper   ores. 

COPPER  CHIEF  (Johnson)— Has  re- 
sumed operations  and  will  carry  on  (exten- 
sive development   ui   addition   to   shipping. 

THI*NDERBOLT  (Johnson) — To  install 
Ingersoll-Rand  compressor,  150  hp.  gas  en- 
gine,  drill  sharpener,   and  air  drills. 

3Ioliave    County 

RECORD  LODE  (Oatman) — Plant  has 
been    enlarged. 

UNITED  EASTERN  (Oatman)— June 
production  was  9000  tons,  having  a  value 
of  $240,000,  the  largest  output  in  the  his- 
tory  of   the   property,    and    netted    $165,000. 

Pinal   Count.v 

COLE-GOODWIN  (Ray) — Has  given  op- 
tion to  the  Garford  interests,  of  lOlyria, 
Ohio,     and     examination      is     being     made. 


Proi^erty  developed  by  400-ft.  inclined 
shaft  and  shipments  have  been  made.  Mill 
to  treat  suli)hide  copper  ores  is  proposed. 
MAGMA  CHIEF  (Superior)  Diamond 
drilling. 

Vava|)ai    Ct»unty 

CVLPMET  .\.\D  JEROME  (Jerome)  — 
To  diamond  drill  pyritic  schist  belt. 

(JADSDEN  (Jerome) — Shaft  now  down 
loitO  ft.,  with  no  change  in  formation.  Sta- 
tion to  be  cut  and  lateral  development  start- 
ed when   12  00   level   is  reached. 

GRAND  ISLAND  (Jerome) — Enlarging 
2  08   ft.   shaft   to   three  compartments. 

JEROME  SUPERIOR  (Jerome )— Shaft 
has  been  sunk  5oO   ft. 

SHEA  COPPI^R  (Jerome) — Peve'opiiig 
east  and  west  from  the  bottom  of  :i.")0  ft. 
in-line  shaft,   both    drifts   in   ore. 

VERDE  CENTR.VL  (Jerome)— Cleaning 
out  lOOO-ft.  tunnel  preparatory  to  continu- 
ation to  cut  mineralized  d.vke.  Propert.v 
formerly  known  as  Verde  King. 

VERDE  COMBINATION  (,Terome)— To 
piosi)ect  lOSO  level  upon  completion  of 
sump  and   timbering  in   shaft. 

C.VLIFORXIA 

Amador    County 

OLD  El'REKA  (Sutter  Creek) — Deep- 
ening shaft  from  2165  ft.  to  total  depth  of 
3165  ft  Supplies  and  eiiuipment  being  re- 
moved from  Wildman-Mahone.v  mine.  Sanit? 
interests  have  bought  Wildman-Mahoney, 
Lincoln  and  Emerson  mines,  which  will 
probably  be  reopened  under  one  manage- 
ment. 

Itntte    Count.v 

CHR0:ME  ore  of  high  grade  being  de- 
veloi)ed  at  Lumpkin  by  W.  D.  Fowler  and 
,Iohn  ^lulligan.  Exjiect  soon  to  begin  shi])- 
inents  from  Oroville.  Prospecting  of  ad- 
jacent ground  has  begun. 

CHROME  ORE  in  large  amounts  being 
shipjied  from  I'ulga  by  W.  H.  King.  Frank 
Stewart,  Ray  Stokes,  Charles  Luvulet  and 
Brume   &   Stanley. 

Calaveras    Count.v 

MAYFLOWER  (Copperopolis)  —  Ship- 
ment of  chrome  ore  made  by  W.  A.  Burn- 
ham  and  F.  A.  Wilson  and  sold  to  Hol- 
brook     &     Maguire,     San     Francisco.       New 


motor  truck   road   built   in    Bean   Gluch    and 
ore  is  hauled  to  Milton. 

HOLBROOK-MAGl'IRE  (Copi)eiopolis ) 
— Concentrating  plant  for  treatment  of 
low-grade  chrome  ore  installed  on  property 
situated    near    Mayflower    mine. 

Del  Norte  Count.v 
CHROME  MI.XING  is  creating  increa.sed 
demand  for  motor  trucks  to  haul  ore.  Much 
ore  is  being  packed  to  wagon  road  bv 
animal  trains,  but  many  points  may  be 
reached  by  motor  trucks  by  widening  trails 
into  roads. 

Mono    Count.v 

SILVER-LEAD  DISCOVEItY  reported 
2 J  miles  from  old  Yellow  Jacket  mine  south 
of  Benton.  High-grade  ore  disclosed  at 
shallow  depth. 

Shasta  County 

HAZEL  CREEK  (French  Gulch)  — 
Crystal  Creek  power  house  destroyed  by 
fire  caused  by  short  circuit.  Loss  $30.- 
000.  Connection  to  l)e  made  with  Northern 
California  Co.  at  Gladstone  mine  until 
damage    is   repaired. 

M.\^rMOTH  (Kennett) — Production  at 
smeltery  during  .June  amounted  to  1.196.000 
lb.  of  copper. 

Siski.voH   Count.v 

CHROME  SHIP.ME.VTS  since  Jan.  1  ag 
gregate  24  cars  and  300  tons  is  now  a', 
stations  ready  for  shipment.  lOastern  Min- 
ing Co.  recently  shipped  two  carlf)ads  and 
are  jirrpared  to  shij)  one  car  a  week.  Cdell 
mine  has  l.SO  tons  ready  to  ship.  Hicks  ft 
-McCarthy,  at  Scott  Bar,  hauling  their  ov } 
to  lOureka.  Cramer  brothers  opening 
chrome  deposits  on  south  side  of  Forest 
Mountain, 

.Solano    Count.v 

ONY.K  M.\RBLK  near  Tolenas  Springs 
being  quarried  and  shipiied  bv  \V.  H. 
Coiikle. 

Trinit.v    Connl.v 

HYDRAl'LIC  MINING  retarded  by 
shortage  of  water.  Expected  La  Grangs 
and  other  mines  will  clos  •  in  .\ugust.  if 
not  earlier.  Some  quartz  mines  have  closed 
on  account  of  shortage  of  \  ater  for  milling. 

Tulare     County 
PORTERVILLE     MAG.V'SITE     (Porttr- 
V    Me) — .Shipping  two  carloads  of  magric.-sile 
daily. 
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COLORADO 

San   ^liffuel 

TOMBOY  (Tellurido) — General  expenses 
for  191S  estimated  at  $74,000  per  month. 
To  reduce  averagre  monthly  profit  from 
J30.000  to  $10,000  until  more  favorable 
conditions  prevail 

II>.\HO 
Shoshone   County 

HIGHLAXD  SURPRISE  (Kellogrg:)— To 
increase  output  upon  completion  of  new 
Pine  Creek  branch  of  the  Orepon-Washing- 
ton  R.R.      Xew  mill   ready  for  operation. 

N'ABOR  CO.NSOLinATKD  (Kellogg)  — 
Ore  in  bins  ready  for  shipment.  Lower 
tunnel  at  Lookout  Mountain  property  down 
200   feet. 

CO.XSTITUTIOX  (Pine  Creek) — To  in- 
crease mill  capacity  to  200  tons. 

GILT  EDGE  (Ten  Mile) — Machinery  be- 
ing installed. 

COEUR  D'ALEXE  .\XTIMOXY  (Ward- 
ner) — Completed  flotation  unit  at  mill.  Ore 
in  bins  awaiting  shipment. 

KANS.V.S 

Joplin  District 

GRE.\T  "VTESTEIRX  (Baxter  Springs)  — 
To  build  500-ton  mill  and  to  purchase 
sludge  tables,  crushers  and  belts.  O.  F. 
Reneger  is  superintendent. 

ST.\G  (Galena) — To  build  200-ton  mill 
and  e.xpect  to  purchase  sludge  and  slime 
tables,  ore  crushers,  drills  and  compressors. 
P.  L.  Cook  is  superintendent.  To  increase 
capacity  of  50-ton  mill  to  250  tons.  R.  S. 
Harris  Is  superintendent  of  this  plant. 

MICHIO.XN 

Copper   District 

CALL'MET  &  HECLA  (Calumet)— Amer- 
ican Bridge  Co.  beginning  construction  on 
2000-ton  flotation  plant  similar  to  plant  in 
Hecla  mill. 

HOUGHTOX  COPPER  (Houghton)  — 
Crosscut  on  level  after  50  ft.  of  trap  and 
lode  rock  has  cut  copper,  but  of  little  com- 
mercial value. 

SB.XECA  (Calumet) — Sunk  vertical  shaft 
99  ft.  during  last  half  of  June. 

SUPERIOR  (Houghton) — Cut  good  cop- 
per rock  on  level  in  third  new  lode. 

MINNESOTA 
Mesabi  Kangc 

AJAX  (Biwabic) — To  repon  old  mine  and 
will  ship  this  year.  T.  J.  Nicholas  is  super- 
intendent. 

LOXGYEIAR  -  BEXXETT  (Coleraine)  — 
Paving  of  the  road  between  Grand  Rapids 
and  Coleraine  has  been  held  up  on  account 
of  the  po.ssible  opening  up  of  underlying 
orebodies. 

OLIVER  (Coleraine) — Sparks  from  an 
engine  caused  burning  of  a  bridge  from  Hol- 
man  pit  at  Taconite  to  Trout  Lake  washing 
plant. 

MISSOURI 
■loplin    District 

KELTX'ER  (.loplin) — Lost  mill  pond  and 
forced  to  temporarily  close  down  new  mill 
near  Picher. 

MONT.\N.\ 

Silver  Bow   County 

AXACOXDA  (Butte) — Cutting  station  at 
500  level  of  Orphan  Girl  shaft.  To  cross- 
cut south  to  cut  vein.  Sinking  resumed  at 
Philadelphia  and  will  continue  to  800  level. 

EAST  BUTTE  (Butte) — Smeltery  pro- 
duc«K]  1.999.760  lb.  of  copper  and  63,139  oz. 
of   sliver   during   .June. 

NKVADA 

KMmeralda    County 

GRA.VOMA  CO.V.SOLinATIOn  (Gold- 
field) — To  complete  sump  and  drive  cross- 
cut to  i>e  used  for  re.sf-rvolr. 

OIMZABA  fGoldfleld) — To  crosscut  on 
l>ottoiri  level  to  hanging  waJI  and  sink 
winze  to  -^ut  vein 

Iluinbolclt    County 

R<^»r'HKSTi:R  criMBI.N'KO  (Rochester)  — 
Mill  r-ompleted  and  will  t>e  placed  In  full 
operation  by  Aug.  1. 

Nye    County 

BIO  PINK  (Manhattan)— Milling  of 
over-vize  dump  on-  iirogrenHlng  at  the  rate 
of  2i^'   tdny  per  day 

.MANHATTAN  CO .N.SOIJ DATED  (Man- 
hattitn)  —  Ralwe  from  third  level  shows  free 


milling  ore  from  200  level  and  is  averaging 
six  feet  per  shift.  Centrifugal  pump  has  been 
purchased  and   will   be   installed  soon. 

MAXHATT.\X  DEXTER  (Manhattan)  — 
Lessees  securing  steady  production  from 
Union  Mine  claim. 

T^^^N■  river  (Manhattan) — Developing 
by  means  of  tunnels. 

UNION  AMALGAM.A.TED  (Manhattan)— 
Two-compartment  shaft  80  ft.  below  600 
level  and  still  in  quartzite  and  limestone. 

WHITE  CAPS  (Manhattan)  —  Raise 
driven  at  east  end  of  east  orebody  from  fifth 
level  now  up  62  ft.,  and  entire  distance 
shows  milling  ore. 

TOXOP.\H  DISTRICT  ore  production  for 
the  week  ended  .lune  29  totalled  10,038 
tons,  of  an  estimated  gross  milling  return 
of  $170,646.  Producers  were:  Tonopah 
Belmont,  2326  tons;  Tonopah  Mining,  3200; 
Tonopah  Extension,  2352  ;  Jim  Butler,  496  ; 
West  End,  886;  MacNamara,  410;  Mon- 
tana, 266;  Halifax,  60  and  Cash  Boy.  42 
tens. 

GRE.\T  WRSTERX  COXSOLID.A.TED 
(Tonopah) — Crosscutting  resumed  on  1100 
level.  Shaft  has  been  unwatered  and  new 
pump   installed. 

TOXOPAH  BELMONT  (Tonopah) — 
Prospecting  on  600  level  of  Belmont  shaft. 

TOXOPAH  DIVIDE  (Tonopah) — To  cut 
station  and  pump  at  360  level.  New  com- 
pressor has  been  purchased. 

TONOPAJI  EXTEXSION  (Tonopah) — 
Upon  installation  of  water  column  and 
pumps,   to  resume  sinking  shaft. 

WEST  TOXOPAH  (Tonopah) — Install- 
ing pump.  To  crosscut  on  950  level  to  cut 
vein. 

OKL.VHOMA 

Joplin    District 

SAFEGUARD  (Commerce) — To  build 
200-ton  mill  at  an  estimated  cost  of  $70,000. 
Will  purchase  boilers,  engines,  crushers  and 
sludge  and  slime  tables. 

MO.VTREAL  (Douthat) — Sinking  new 
shaft  on  No.  2  mine  south  of  Kansouri 
mine,   in   Kansas. 

MIAMI  SUXRISE  (Lincolnville)  —  To 
build  200-ton  mill  and  to  purchase  sludge 
tables,  jigs,  drills  and  air  compressors. 

NEMO  (Lincolnville) — To  remodel  200- 
ton  concentrator.  Sludge  tables,  belts, 
crushers  and  drills  will  be  purchased. 

LEAD  HILL  (Miami) — Has  taken  over 
Eleven  O'clock  Mine,  near  Sunnyside.  Sink- 
ing   shaft    and    plan    developinent. 

PICHER-OKLAHOM.A.  (Miami)  —  To 
build  800-ton  mill.  Require  sludge  and 
slime  tables,  crushers,  air  compressors  and 
ore  cars.  A.  J.  Harrington,  Carterville. 
Mo.,  is  superintendent. 

POTOSI  (Miami) — Completed  tramway 
connecting  field  shaft  with  mill.  William 
H.   Blount,   is  general  manager. 

SAMMY  (Miami) — Sinking  shaft  on 
lease  south  of  Quapaw,  considered  out  of 
mineralized  zone  previous  to  drilling.  Vern 
E.   Thompson,   Miami,   is  president. 

UNITED  DEVELOPMENT  (Miami) — To 
build  250-ton  concentrator.  Crushers,  belts, 
and  air  compres.sors  will  be  purchased.  V. 
E.  Conkle,  Oklahoma  City,  is  super- 
intendent. 

DALLAS-MIAMI  (Peoria) — Has  begun 
construction  of  250-ton  mill  and  to  pur- 
chase sludge  and  slime  tables,  motors,  belts, 
ore  cars,  crushers,  boilers,  engine  and  com- 
pressor.    A.  J.  Henington  is  superintendent. 

KING  BEE  (Peoria) — To  build  200-ton 
mill  and  to  purchase  sludge  and  slime 
tables,  drills,  compressors,  belts  and  ore 
cars. 

COMMONWEALTH  (Picher)— Fire  des- 
troyed  500-ton   Darling  mill  on  ,lune  20. 

QUAPAW  (Quapaw)— To  build  250-ton 
concentrator.  To  purchase  sludge  and  slime 
tables,   drills   and   air  compressors. 

QITAI'AW  JACK  (Quapaw)— To  build 
200-lon    concentrating    plant    and    expect    to 

Eurchase  compressors,   sludge   tables,    drills, 
olts.  crushers  and  conveyors.     B.  W.  Ward 
Is  superintendent. 

Rirn  STUIKI':  (Quapaw)— To  build  300- 
ton  concentrator.  To  i)urchase  crusher, 
jigs,  sludge  arifl  slime  tables  and  ore  cars. 
A.  <■).  Baker.  Shawnee,  Okla..  Is  superin- 
tendent. 

MIAMI  WO.VDBR  (St.  Louis,  Mo.)  — 
Frame  of  new  mill  up  and  machinery  being 
InHtalled. 


UTAH 

Qnab  County 

TIXTIC  SHIPMENTS  for  the  week  end- 
ed   June   29    amounted   to    182    cars. 

CHIEF  CONSOLIDATED  (Eureka) — 
New   pumping  equipment   nearly  completed. 

G()DIV.\  (Eureka) — Knight  lease  on  700 
level,  ))roducing  rich  ore,  shipped  one  car, 
and  two  more  will  be  sent  out  soon.  Thirty 
to   foi-ty   lessees  are  working. 

TINTIC  DELAWARE  (Tintic  Junction) 
— To  ship  ten  tons  of  lead-silver  ore  daily. 
Mine    in   West   Tintic. 

Salt  Lake  County 

p]]\rM.A.  CONSOLIDATED  (Alta)— Work 
to  be  resumed   soon. 

MICHIGAN-UTAH  (Alta)— To  place 
new  rope  on  tramway.  Sinking  50-ft.  winze 
m  Patsy  Marley  tunnel  and  to  drift  east 
and  west. 

Summit   County 

PARK  CITY  SHIPMENTS  for  the  week 
ended  June  29  amounted  to  1804  tons  as 
compared  with  1824  tons  the  week  pre- 
ceding. Shippers  were:  Ontario  Silver, 
Judge  Mining  &  Smelting,  Silver  Kinlfl 
Coalition,    and    Daly   West. 

SILVER  KING  CONSOLIDATED  (Park 
City) — Spiro  tunnel  in  7300  ft.  Experi- 
ments with  ore  from  old  workings  and  from 
California-Comstock  stated  to  show  good 
zinc    recoveries. 

W.ASHIXGTON 

Oknnogan   County 

NEUTRAL  GROUP  (Chesaw)— Making 
regular  shipments  of  iron  ore  to  calcining 
plant  of  Northwest  Magnesite  Co.  at  Val- 
ley.   Washington. 

CWADA 

Britisli    Columbia 

HEDLEY  GOL1-)  (Oso.voos)— Using  peb- 
bles from  Anacortes.  Wash.,  but  claim  they 
are  less  durable  than  those  formerly  ob- 
tained  from   Baltic   sea. 

INTERNATIONAL  NICKEL  (Port  Col- 
borne) — New  refinery  plant  began  opera- 
tions July  *, 

CONSOLIDATED  MINING  (Trail)— Made 
voluntary  bonus  of  15c.  a  dav  to  men  work- 
ing in  May  and  25c.  a  day  beginning  June 
1,  continuing  to  Dec.  1.  At  next  pay  day 
men  will  get  back  pay  to  the  amount  of  in- 
crease. Company  store  now  operating  on 
cash  basis. 

Ontario 

DOME  (Porcupine) — To  drift  on  1200 
level  to  Dome  Extension  boundary  to  strike 
orebody  cut  on  the  1150  level. 

THOMPSON  KRIST  (Porcupine)— Drift- 
ing on  the  vein  being  developed  on  the  425 
level  of  the  Vipond-North  Thompson  has 
extended  15  ft.  into  the  Thomp.son-Krist. 

GIFFORD  (Cobalt) — Cobalt-calcite  vein 
cut  at  the  350  level. 

HARGRAVES  (Cobalt)  —  Examination 
being  made  of  property  to  determine  extent 
of  future  operations.  High-grade  ore  has 
recently  been  mined. 

TECK  HUGHES  (Kirkland  Lake)  — 
Closed  down  owing  to  a  strike  of  miners. 

DAVIDSON  (Matachewan) — Negotiations 
for  the  purcha.se  of  propertv  by  Mining 
Corporation  of  Canada  have  fallen  through. 

MILLER  INDEPENDENCE  (Boston 
Creek) — New  shaft  down  80  ft.  and  vein 
carries  good  ore. 

THOMPSON-McLEOD.  (Bourkes  Sta- 
tion)— Free  gold  and  tellurides  showing  In 
veins.      Shaft    to   be   sunk   deeper. 

HILL  (Munro  Township) — Construction 
of  the  new  70-ton  mill  completed,  and  it  is 
being  tried  out.  Cyanide  process  to  be 
adopted. 

MKXICO 

Sonora 

NEWLY  DISCOVERED  DEPOSITS  of 
tung.sten  and  molybdenum  in  the  Yaqui 
River  district  below  Tonichiare  are  at- 
tracting attention.  The  tungsten  occurs  as 
scheelite  in  extensive  deposits.  Douglas, 
Ariz.,  interests  have  lakt-n  an  option  on 
the  property. 

HEUMOSILLO  COPPER  (Sonora)— Has 
again  continued  operations.  To  sink  shaft 
to  sulphide  zone  and   to   install   flotation. 

ri;in' 

J  II II  i  u 

CERRO  DE  PASCO  (Cerro  de  Pasco)  — 
June  production  was  2937  tons  of  blister 
copiier. 
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SILVER  AND  STERLING  EXCriANGE 


Sterl- 
ing 
Ex- 
change 

Silver 

July 

Sterl- 
ing 
Ex- 
change 

Silver 

Fuly 

New  1   Lon- 
York.l    don, 
Cents]  Pence 

New  1  Lon- 
York,    don, 
CentslPf-nce 

4 

5 
6 

4  7530 
4.7530 

991 
9% 

481i 
4812 

8 
9 
10 

4.7530 
4.7530 
4.7530 

991      48H 
99|      48fJ 
991   1  48H 

New  York  quotations  are  as  reported  by  Handy 
;  Harnian  and  are  in  cents  per  troy  ounce  of  bar 
ilver,  999  fine.  London  quotations  are  in  pence  per 
roy  ounc'c  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copperl       Tin 


Lead 


Zin. 


Electro- 

uly     lytic 

Spot. 

N.  Y. 

St.  L. 

St    I. 

4 

■'8.'50 

5 

♦26 

8  05 

7.75 

@-8.62; 
8   50 

6 

*26 

8.05 

7.75 

©8.62- 
8.50 

8 

*26 

8  05 

7.75 

®8.62i 
8.45' 

9 

*i6 

8.05 

7.75 

@8.55 
8.40 

10 

*26 

t 

8.05 

7.75 

(3.8.50 

*  Price  fixed  by  agreement  between  American 
ippcr  producers  and  the  U.  S.  Government,  accord- 
g  to  official  statement  for  publication  on  Friday, 
■ptember21,  1917,  andJuly  2,   1918. 

t  No  market. 

The  above  quotations  (except  as  to  copper,  the 

ice  for  which  has  been  fixed  by  agreement  between 

merican  copper  producers  and  the  U.  S.  Govcrn- 

ent,    wherein    there    is   no   free    market)    are    our 

ipraisal  of  the  average  of  the  major  markets  based 

nerally  on  sales  a.s  made  and  reported  by  producers 

id  afji'ncie.s,  and  represent  to  the  best  of  our  judg- 

int    the    prevailing   values  of  the   metals  for  the 

liveries  constituting  the  major  markets,  reduced  to 

;sis  of  New  York,  cash,  except  where  St.  Louis  is 

e  normal  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 

gots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  0.10c. 

low  the  price  of  wirebars,  cakes  and  ingots. 

Qu'>  ations    for    spelter    are    for    ordinary    Prime 

est(  ru  brands.     We  quote  New  York  price  at  35c. 

r  100  lb.  above  St.  Louis. 


LONDON 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

3  Mos. 

Spot 

iiy 

Spot 

3  Mos. 

Spot 

4 
5 
6 
8 
9 
0 

no 

122 

122 
122 
122 

110 
122 

122 
122 
122 

125 
137 

i37 
137 
137 

337 
340 

340 
345 
350 

337 
340 

340 
345 
350 

29i 
29J 

29h 
291 
295 

54 

54 

54 
54 
54 

The  above  table  gives  the  closing  quotations  on 
indon  Metal  Exchange.  All  prices  are  in  pounds 
srling  per  ton  of  2240  lb.  For  convenience  in 
mparison  of  London  prices,  in  pounds  sterling  per 
40  lb.,  with  American  prices  in  cents  per  pound 
e  following  approximate  ratios  a-i-e  given,  reckoning 
change  at  $4.7515  :£29J  =6.2576c.;  £54  =  1 1  4545c.; 

10  =  23  3333c.;  £125  =26  5151c.;  £260  =55  151  3c.; 
•80  =  59  3937c.;     £300  =63  6362c.     Variations,    £1 

0.2121205c. 


Metal   Markets 

NEW     YORK — July     10,     1918 

There  is  scarcely  anything  of  interest 
out  the  markets  to  be  reported  this  week, 
■ad  is  very  scarce  and  strong,  while  zinc 
a  shade  easier. 

Copper — The  chief  matter  of  interest 
ice    the    advance    in    price   has    been    the 


tiuestion  of  contracts  entered  into  between 
May  31  and  July  2.  Where  producers  have 
.sold  copper  at  23Jc..  but  had  not  oiadc; 
delivery  previous  to  July  2,  they  will  with- 
out any  doubt  supi)ly  the  copper  at  the 
price  agreed  upon.  The  matter  of  sup- 
plies to  the  Government  and  to  foreign 
governments  is  different.  In  connection 
with  them  there  was  no  general  agreement. 
Some  orders  were  given  and  acceiited,  but 
other  orders  that  were  given  were  not  ac- 
cepted. There  has  been  no  official  ruling 
on  this  question.  The  position  of  manu- 
facturers who  entered  into  contracts  for 
their  wares  on  the  basis  of  23Jc.,  and  neg- 
lected to  cover  their  requirements  for  raw 
material,   is  another  complication. 

Copper  Slieets  are  not  quoted,  as  there  is 
a  wide  diversity  in  prices  of  different 
dealers.  Copper  wire  is  quoted  at  29  to  30c 
per  lb.   f.o.b.  mill,  carload  lots. 

Tin — At  the  close  of  the  week  9.5c.  per 
lb.  is  asked  for  Banka  afloat.  There  is 
none  in  stock.  Tin  of  99'/,  grade.s  is 
quoted  at  96'?/' 97c..  spot,  but  it  is  difficult 
to  find  supplies.  The  market  for  Straits, 
both  in  Singapore  and  London,  was 
stronger.  Singapore  quoted  £349J.  c.i.f.. 
London,  on  July  5  ;  £352  on  July  8  and  9  ; 
and    E352J  on  July   10. 

Lead — Late  in  the  afternoon  of  .July  3 
the  iirice  was  advanced  to  8.05c.,  New 
York,  but  this  did  not  become  effective  un- 
til July  5.  This  advance  was  simply  to 
compensate  for  the  new  freight  rate.  The 
conditions  leading  to  this  readjustment  arc 
discussed  on  the  editorial  page. 

There  was  a  large  and  insistent  inquiry 
for  lead  this  week,  but  supplies  for  deliv- 
ery earlier  than  September  are  very  .scarce. 
This  means  the  free  supply  over  and  above 
what  producers  have  reserved  for  the  Gov- 
ernment. Japan  again  inquired  for  lead 
this  week. 

Zino — The  market  was  very  dull,  with  a 
slightly  easier  tone  toward  the  close. 
Whereas  a  few  weeks  ago  contracts  for 
forward  delivery  commanded  a  small  pre- 
mium over  prompt,  producers  are  now  more 
anxious  to  make  forward  contracts,  and 
they  can  be  effected  at  a  discount. 

High-grade  and  refined  zincs  are  quoted 
at  11  @  12c.  per  lb.,  according  to  analyses. 

Zine  Slieets — tTnchanged  at  $15  per  100 
lb,  less  usual  trade  discounts  and  extras  as 
per    list  of   Feb.    4. 

Aluminum — Price  fixed  at  33c.  per  lb.  for 
lots  of  50  tons  or  more,  ingot,  98-99',^ 
gfade.  Price  was  established  June  1  and 
will  continue  to  Sept.  1.  There  is  prac- 
tically no  aluminum  available  at  the  Gov- 
ernment price  except  to  manufacturers  who 
are   engaged  on   Government  contracts. 

Antimony — Tlie  market  turned  a  littli* 
easier.  We  quote  spot  at  13  '?)  13ic.  We 
quote  futures,  July  shipment,  lllj  (ri  lljc, 
c.i.f.,  in  bond.  This  is  figured  as  being 
equivalent  to  about  122c.,  delivered  here, 
duty  paid.  For  August-September  ship- 
ments,   12|  (n   12i?c.,    duty    paid,    is    quoted. 

Bismuth — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3.50  pi.-r 
lb.   for  wholesale   lots — 500    lb.    and   over. 

Cadmium — This  market  is  quoted  at  $1.50 
per  pound. 

Magnesium — Quoted  at  $2  jiei-  lb.  in  ton 
lots. 

Nickel — Market  quotation  is  40'JT45c.  lie*- 
pound. 

duieksilver — Steady  at  $125  f?  130  San 
I'''raiKMsco   reports,   by  telegraph,    $116.   firm. 

Thiillhim — Quoted  at  $21  per  lb.  in  lOO-ll'. 
lots. 

Tungsten — Ferrotung.sten  and  tungsten 
powder  quoted  at  $2.35  (??  2.40  per  lb.  of 
metallic  tungsten  contained. 


Gold.   Silver  and   Platinum 

Oold — Transvaal  gold  producers,  accord- 
ing to  the  "New  York  Sun,"  have  recently 
organized  in  London  and  appointed  a  com- 
mittee of  six  to  present  their  claims  for  a 
higher    fixed    price    to    the    British    Govern- 


ment. Simultaneously  a  movement  is  said 
to  be  on  foot  in  Washington  to  aid  pro- 
ducers of  gold  in  this  country,  by  putting 
all  labor  engaged  in  gold  mining  in  the  de- 
ferred class  as  to  the  draft  ;  by  securing 
preferential  treatment  for  gold-mining  com- 
panies as  to  taxes  ;  and  by  providing  for  a 
boims  over  the  present  price  of  $20.67  an 
ounce  for  all  new  gold  produced.  Such 
action,  it  is  believed,  would  go  a  long  way 
toward  removing  the  difficulties  which  have 
been  hindering  a  full  output  of  this  very 
necessary  metal  for  the  last  year  or  .so, 
and  incidentally  would  improve  the  earn- 
ings position  of  all  concerned. 

Silver — China  exchanges  are  permitting 
the  export  of  silver,  but  the  inquiries  on 
account  of  the  British  Government  have  ab- 
sorbed most  of  the  offerings.  The  most  re- 
cent advices  from  India  report  continued 
coinage  of  rupe<s.  Kxports  for  week 
ended   July  6,    1,242,000  ounces. 

Mexican  dollars  at  New  York:  July  5, 
77  :  July  6,  77  ;  July  8,  77  ;  July  9,  77  ;  July 
10,    77.     . 

Platinum,        Palladium        and        Iridium — 

Pries  fixed  at  $105,  $135  and  $175,  re- 
spectively. 


Zinc  and  Lead  Ore  Markets 

Joplin.  Mo.,  July  0. — Blende,  per  ton. 
high,  $75.90;  basis  60'/;  zinc,  premium,  $75; 
Class  B,  $60;  prime  western,  $55^/50; 
calamine,  per  ton,  40'/  zinc,  $35f>  25.  Aver- 
age .selling  prices:  Blende,  $48.55;  cala- 
mine,  $36.46;  all  zinc  ores,   $48.07. 

Lead,  high,  $99.75;  basis  80'/  Pb,  $97.50; 
average  selling  price,  all  grades  of  lead, 
$94.60  per  ton. 

Shipments  the  week:  Blende,  10,610; 
calamine,  433  ;  lead,  1234  tons.  Value,  all 
ores  the  week,    $647,610. 

With  a  goodly  portion  of  the  mines  closed 
from  the  3d,  nevertheless  buyers  were  in 
action  and  shipped  and  bought  a  large 
tonnage  of  ore,  larger  than  a  normal  i)ro- 
duction.  The  pioduction  is  around  9000 
tons,  with  the  shii>ment  of  all  zinc  ores 
11,000  tons.  The  purchase  for  next  week's 
delivery  is  believed  to  be  in  excess  of 
11,000  tons. 

Prices  were  boosted  $2.50  i>er  ton  on 
most  of  the  prime  western  grade  of  ore 
.sold. 

Platteville,  Wis.,  July  fi — Blende,  basis 
60',;  zinc,  highest  price  reported  paid  for 
premium  grade  was  $74.60  per  ton  ;  high 
lead  blende  sold  down  to  $47.50  per  ton. 
Lead  ore.  basis  80  per  cent  lead,  $90  per 
ton.  Shipments  reported  for  the  week  were 
1852  tons  blende,  no  galena,  and  503  tons 
sulphur  ore.  For  the  year  to  date  the  total 
are  18.288  tons  blendes,  3594  tons  galena 
and  27.104  tons  sulphur  ore.  During  the 
week  2796  tons  blende  was  shipped  to 
separating  plants. 


Other   Minerals 

Pyrites — Control  of  the  production  and 
distriljution  of  sulphur  materials  has  been 
taken  over  by  the  War  Industries  Board, 
with  the  approval  of  President  Wilson,  it 
was  announced  on  Jul.v  9.  Increased  de- 
mands from  the  Government  for  sulphur 
for  munitions  and  increasing  burdens  on 
transjiortation  systems  made  the  step 
necessary,  it  is  said.  William  G.  Woolfolk. 
chief  of  the  section  in  charge  of  suli)hur 
and  jiyrites,  was  named  as  controller. 
Siianish  p.vrites  is  <iuoted  nominall.v  at  17c 
per  unit  on  the  basis  of  9s.  ocean  freight, 
buyer  to  pay  war  risks,  less  2',',  and  excess 
freight.  Domestic  pyrite  .sold  at  prices  of 
25  to  30c.   per  unit,  f.  o.  b.   mine. 

Tuni^slen  Ore — The  market  continues 
firm,  with  jirices  ranging  from  $19  to  $24 
per  unit,  according  to  grade.  High-grade 
ores  free  from  imi)urities  are  quoted  at 
from  $23  to  $24  per  unit  for  65'/  and  70';; 
WO:.,  resiiectively  :  low-grade  ores  contain- 
ing impurities  are  quoted  at  $19  to  $20  on 
the  basis  of  60'/;    or  over. 

Chrome  Ore — Unchanged  at  $1.50  per 
unit,  f.o.b.,  shipjiing  point,  basis  40';;,  but 
considerable  business  is  reported  to  have 
been  done  at  $1.70  in  ore  of  50*/  grade, 
silica  content  to  r<in  under  5  per  cent. 
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Mul.vbtlenuiu    Ore — Unchanged    .it    $1.25. 

>lanR»nesr  Or* — I'nchanped  at  the  prices 
fixed  by  aKreement  with  the  AVar  Industries 
Board. 

i  ron   T  rade    Review 

I'lTTMtl   K(ill liil.v    9 

Th<-  War  Industt-iis  l?oard  has  cleared 
a  misapprehension  that  existed  in  some 
quarters  regarding  its  resulations  of  June 
6,  prescribing  the  preference  list.  It  is 
not  necessary  that  priorities  be  till<d  be- 
fore shipments  are  made  on  the  prefer- 
ence list  :  it  is  sulHcieiit  that  they  be  pro- 
vided for.  tlie  producer  simply  being  satis- 
fied that  he  can  ship  the  priority  material 
as  it  will  be  required.  Next,  the  board  has 
introduced  some  additional  nomenclature, 
for  convenience.  The  priorities.  which 
were  formerly  A  and  B.  are  expanded  to 
AA.  A  and  B.  and  designated  as  the  respec- 
tive classes.  The  preference  schedule  is 
designated  Class  C  and  the  remaining  ma- 
terial, if  anv,  is  designated  as  Class  U.  By 
the  resolution  of  June  6  shipment  of  what 
is  now  L  la.ss  D  was  made  subject  to  per- 
mit. A  blanket  permit  is  announctd.  cov- 
ering all  shipments  up  to  five  tons,  with 
the  proviso  that  each  month  the  producer 
rei)ort  the  individual  shipments  made  un- 
der this  blanket  permit  and  certify  his  be- 
lief that  they  were  all  "in  the  public  in- 
terest." Thus  the  sequence  in  which  de- 
liveries shall  be  made  is  as  follows:  Priori- 
ties A  A  A  and  B.  in  their  order,  the  buyer 
securing  the  priority,  which  is  exhibited 
to  the  producer.  Class  C.  material  em- 
braced in  the  preference  list,  or  "schedule 
of  purposes  entitled  to  preference  treat- 
ment" in  the  order  named,  emergency  fleet, 
food  production  and  preparation,  railroad, 
etc.,  the  i)roducer  using  his  own  judgment 
and  not  having  the  precise  tonnages  pre- 
scribed for  him.  Class  D.  material  gomg 
to  buvers  not  entitled  to  any  special  Pief- 
erence.  permit  to  be  applied  for  by  the 
shipi)er.    required    for    lots    ov<r    five    tons. 

Iron  and  steel  production  is  proceeding 
substantially  the  same  as  formerly.  Therr 
has  been  a  practically  uniform  rate  for 
three  months,  about  95';  of  capacity  in 
pig  iron  and  about  90',;  in  steel  ingots 
Pig-iron  production  is  slightly  restricted 
bv  coke  shortage,  and  ingot  production  is 
restricted  bv  the  poor  quality  of  scrap 
there  being  "less  than  the  usual  i)roportion 
of  heavv-melting  steel.  Labor  supply  is 
.somewhat  short,  but  conditions  are  better 
at  this  timt-  than  was  expected,  and  im- 
provement is  looked  for  through  Govern- 
mental activities,  particularly  the  function- 
ing of  the  Federal  employment  service, 
through  which  all  labor  recruiting  for  wa'- 
work    is    to    be    done    after    Aug.    1. 

Plir  Iron — Practically  all  shipments  are 
against  contracts.  tlie  War  Industries 
Board  indicating  which  contract  shipments 
shall  take  pncedence.  Allocations  are 
much  less  than  formerly.  Consumers  ap- 
pear to  be  fairlv  well  supplied.  The  set 
limits  remain:  Bes.semer.  $.^5.20  ;  basic, 
J32  :  No.  2  foundrv.  $33  ;  malleable,  $33.50  ; 
forge,  $32.  all  f.o.b.  furnace.  A  conferenc- 
is  being  held  in  Cleveland  today  to  deter- 
mine whether  another  meeting  of  th<^ 
American  Pig  Iron  .\ssociation  will  be  held, 
to  consider  the  unfortunate  case  of  certain 
high-cost  furnaces,  particularly  in  Tennes- 
see   and    \'irginia. 

HteH — There  is  no  market  activity  in 
Boft  steel,  but  a  little  business  is  being  done 
in  discard  steel,  it  being  requisite  that  thu 
buver  b<-  represented  In  the  i)reference 
.K^rhedule.  Srjft  steel  remains  at  $47.50  for 
billets,  $50  for  slabs  and  $51  for  sheet  bars 
and  small  billets,  f.o.b.  Pittsburgh  or 
Youngs  town. 

Frrroallu>H  —  Ferromanganese  remains 
relatively  qui4t.  at  $250  delivered  for  70'/, 
and  $4  a  unit  ftxtra  for  higher  manganese 
content.  Spiegelei.seti.  1  r,  to  \H'/<,  is  quoted 
at  $70.  furnace,  for  late  deliveries,  .sellen* 
quoting  alK>ut  $75  for  early  deliveries.  Of- 
f<ringH  are  scant,  but  there  is  not  much 
demand. 

Coki- — Furnaces  have  got  over  the  Inde- 
pf-ndence  I>ay  period  without  the  usual 
flurry.  Some  had  accumulated  supplies, 
while  an  fiTort  was  made  in  the  <^'orinells- 
vllle  region  to  run  Wednesday  night  of 
lant  week,  to  make  up  f'>r  the  Fourth. 
There  Heemn  u,  he  a  Hulflcient  supply  of 
eok»r,  ye?  the  eountrv  as  a  whole  1m  making 
a  trJfle  less  than  42.000,000  tons  of  pig  Iron 
a  year,  when  there  Is  baHis.  from  past  per- 
formance and  new  furnare.w  built,  for  esll- 
matlnK  capaclly  at  fully  4.!. 000. 000  tons. 
Th«  "'■■ourler"  reports  production  in  the 
ConnellKVllle  and  l>»wer  Cfintiel|Hvlll(»  region 
in  th*-  week  ended  June  L';>  at  352.590  tons. 
production  for  nine  weeks  previous  having 
bJM-n  clow-  to  341,000  tons  each  week.  By- 
pr'>«lu'-i    '>uf(Mit    eontlnues   to   Increase. 
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.Iiilv 


.\l.<iska  ('>old  M. . 
.Alaska  .liineau.  .    . 
.\tn. Sm.it  Hef.oom 
.Am.  Sni.  &  Rcf..  pf 
.\m.  Sm.  Sec,  pf..  A 

Am.  Zinc 

.\m.  Zinc,  pf 

.\naronda 

llatopllas  Mill 

ncthlchcm    Steel    . 
ncttilehem  Stool,  pf. 
Hutio  it  Superior. .  . 
Ilutto  Cop.  &  Zino.  . 

cprro  do  Pasoo 

Chile  Cop   

Chlno 

Colo  I'uol  &  Iron.  .  . 

Cruolblo  Steol 

Crucible  Stool,  pf. .  . 
Dome  Minos        ... 

federal  M.  *  s 

I'oderal  M.  <t  S.,  pf. 
Creat  Nor.,  ore  otf.. 
c.roene  Cananoa.  .. 
( !ulf  States  Stool    .  . 

llomostako 

Inspiration  Con 
InternatlonalXlokel 
Konneoott 
l.aokawann.T  .stool.. 
Mexican  Petrol 
Miami  Copper. .  . 
N"at'l  l.oad.  com. 
X»tional  l.oad.  pf .  . 

Xev.  Consol   

Ontario  Min   

Ray  C^on 

Republic  I. A- S, com. 
Republic  I.  <t  S.,pf. 

Slos.s-Shefflold 

'ronnosseo  C.  &  C  . 
V.  S.  Stool,  com.  .  .  . 

V.  S.  Steel,  pf 

t'tah  Copper 

Va.  Iron  C.  A-  C.    . 

X.  Y.  CURBt 


3 
U 

79 
1051 

.SS! 

19i 

51 

68 
li 

.S3 
t.8Si 

2!) 

125 

34 

Its: 

401 

47 

6S 

89 
7J 

10 

33 » 

32  V 

43  J 

84 

OS 

55 ! 

.30; 

.33; 

84  J 
100* 

29; 

.59; 
101 

20; 
11; 

24  i 

93 

99; 

63  i 

20; 
106  5 
111  J 

82 

IILL 

July  9l 


RIb  l.odRo 

Butte  A-  X.  Y 

Rutto  Detroit 

Caledonia 

Calumet  A-  Jerome 
Can.  Cop.  Corpn. . . 

Carlisle 

Cashboy 

Con.  Ariz.  Sir. 

Con.  Coppermlnes. 

Con.  Xev. -Utah 

Kmma  Con 

First  X'at.  Cop 

<;oldflel(l  Con 

Cioldfleld  Merger... 

C.reenmonster 

Hecla  Min 

Howo  Sound 

Jerome  Verde 

Kerr  Lake 

Louisiana 

Magma 

Maje8tic 

Marsh 

McKlnley-Dar-Sa.. 

Mllford 

Mohican     

Mother  Lode 

X.  Y.  A-  Horn! 

Xlplsslng  Minos. ... 

Xlxon  Xevada 

Ohio  Cop 

Rawley 

Ray  Hercules 

Richmond 

Rochester  Mines. .  . 
St.  Joseph  Lead.. .  . 

Standard  S.  L 

Stewart     

Success 

Tonopah 

Tonopah  Kx 

Trlbulllon 

Troy  .Arizona 

t'nlted  Cop 

I'nltcd  \"orde]:xt .  . 

CnlKd  Zinc 

I'tlca  Mines 


SAX  I'RAX. 


Alta 

.Andes    

Best  &  Belcher .  .  . 

( 'aledonla 

challenRo  Con. .  .  . 

Confidence 

<  on.  X'lrgliila 

(Jould  A  c\irry.  .  . 
Hale  A-  Xorcross... 

Jackot-Cr.  Pt 

Mexican 

Occidental 

Ophlr 

Overman 

Savage 

Sierra  Nevada. . .  . 

I'nion  Con 

(Hah  Con 

nelmont 

Jim  Uuller 

MacXamara 

Midway      

Mont  -Tonopah.. . 

N'orth  Star 

Ilegcuo  y.ula 

Weal  i:nd  Con 

Atlanta 

Booth      

Comb.  Krac.  . .  ..  . 

Morence        

.Iiimlio  i:xioniilnn. 

KrwiinaN  

N'pvadu  mils  .  .  . 
Nevada  Packard.. 
Koiind  Mountain. 
silver  Pick  , 

\\  hlle  Cap* 

BIf  Jim  

Ualted  Kaatern. . . 


I  A 


.46 

1  A 
1; 
t2 
.  05 ) 

1 J 

':a 
.21 

2; 

!02 
t4i 

:4i 

A 

5.45 

32^'' 
t .  23 
J.04{ 

.27 

t.75 

J   06 

37 

:i2i 

s; 

.45 


4i 

..■ie 

.37 

14  i 

.75 

.16 

.10 

21 

1! 

J  A 

.14 

JA 
39! 
tl ! 

08 
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.02 
.06 
.04 
.03 
.03 
.04 
.36 
.01 
.01 
.06 
.26 
.61 
.12 
.02 
.03 
.10 
.43 
.01 


.Adventure 

..">0 

77 

.Algoinah 

.1.") 

51 

Ariz.   Com.,  ctfs.  . . 

14 

.Arnold 

.20 

Bingham  Minos.. .  . 

!i; 

Bonanza 

.17 

Butto-Balaklava. .  . 

.  2.5 

Calumet  A-  .Ariz     .  . 

6,s ; 

Calumet  &  Heola. .  . 

4.50 

Centennial 

12'. 

Copper  Range 

4.^; 

Daly  West 

U 

Davi.s-l)aly 

6 

Kast  Butte 

9\ 

Kranklln 

4; 

(Jranbv 

77 

Hancock 

•U 

Hedley    

;i2 

Helvetia 

20 

Indiana      

.  2.5 

Isle  Royale 

26 

Keweenaw 

I 

Lake 

1") 

La  Salle 

2i 

Mason  \  alloy 

3  '. 

Mass 

+  5; 

Mayflower 

3i 

Michigan 

2 ; 

Mohawk        

(10 

Now  .Arcadian 

2 ; 

Xow  Idrla 

14 

Xorth  Butte 

14; 

Xorfh  Lake 

.65 

Ojibway 

.00 

Old  Dominion 

42 

Osceola 

52 

Quincy 

70; 

St.  Mary'.s  M.  I 

52 

Santa  Fe     , 

05 

Seneca 

101 

Shannon      

41 

Shattuok-Ariz 

16 

So.  Lake 

1| 

So    Utah 

.10 

:4; 

Superior  A-  Bost 

2A 

Trinity 

s; 

Tuolumne     

.99 

U.  S.  Smollinc 

42 

U.  S.  Smelfg.  pf..  . 

43; 

lUah  Apex 

1; 

Utah  Con 

91 

tltah  Metal 

2J 

victoria 

25 

IS 

^Volverino 

29 

Wyandot 

.50 
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.Alaska  Mines  <  oip 
Boston  Ely.    . 
Boston  A-  Mont. 
Butto  A-  Lon'n  Dov 

Calaveras 

Calumet-Corbln.   . 

Chief  Con 

Cortoz 

Crown  Reserve 

Crystal  Cop 

KagloA  Blue  Boll.. 
Glla  Copper 
Houghton  Copper. 

Intermountain 

Iron  Cap 

Mexican  Metals 

Mines  of  .America.. . 
Mojavo  Ttingstoii.  . 
Xat.  Zinc  A-  Loud..  . 
Xevada-Douglas... 

New  Baltic 

Xew  Cornelia 

Oneco      

Pacific  Mines 

Rex  Cons 

Yukon  f  Jold 


01 

2! 
07 


117 

65 

;.05 


SALT  LAKK* 


.04 
.  I  1 
.07 
.08 
.99 
.05 
02 
t  02 
00 
.08 
02 
03 
27 
29 
02 
.32 
1.75 
8  lA 


t 

?6 

Cardiff 

J3 

.00 

rolorado  Mining.. . 

.OS 

Daly      

1 

92 

Kmpire  Copper. . 

+ 

92 

[Jold  Chain    

+ 

05 

rirand  Central 

.50 

Iron  Blossom 

41 

Judge 

5 

.50 

Lower  Mammolli. 

* 

03 

May  Day 

01 

Moscow      

* 

(l.'> 

Prince  Con 

55 

Rico  WoUlngton. 

10 

Silver-King  CoaTn. 

1 

.20 

Sliver  King  Con.  . 

1 

.62 

Sioux  Con 

.02 

So.  Hecla 

.68 

TInllo  Standard 

tl 

.91 

Uncle  .Sam 

.00 

Walker  Cop 

•I 

.  25 

Wllbort 

OS 

0? 

TOROXTO* 

Jl 

iiy 

Adanac 

Bailey 

Beaver  ( "on 
Chambers  Icrla 
Coniagas 
Ilargravcs     .     , 
La  RoHO 
PolerHon  l.aKi- 
I'emlRkHinhig 
\Vettla<ifer-l.or 
DavldNon 
Dome  i;xlen 
I  )iimo  Lake 
llollingor      .      .. 
Mrlnlyre      . 

Nowray      

Porcu    Crown.  . 
Teck-Hughes. . , 

VIpond 

Weat  Domn.  .  . 


04 

.:i4 

.09  J 
.14 
65 
.32 
.10 
.13 
..30 
.11 
.OK 


<  'resson  Con 

Doctor  Jack  Pot. . . 

IClkton  Con 

1:1  Paso 

(iold  .Sovereign. .  .  . 

( iolden  Cycle 

(iranUe 

Isabella 

Mary  McKlnney.... 

Portland 

United  C.old  .M 

\'indlcator 


LO.XDOX 


Burma  Corp...  . 
Cam  &  Motor. . 

Camp  Bird 

F.IOro 

Ksperanza 

Mexican  Mines 
.Min.  Corp. Can. 

Xechl.  pfd 

Orovlllo 

St.  John  delRey 
Santa  Oerfdis. . 
Tomboy 


9 


-Apr.  15 

£4     Os  Oil 
0    I  I 
0     7 

0      s  R 

0     s  6 

5      5  0 

OK)  3 

0    10  6 

0    17  9 

0    16  0 

0    12  9 

0   17  3 


*  Bid  prices,     t  closing  prices,    t  Last  Quotations. 


MO.VTHLY   AVKRAGE  PRICES  OF  METALS 

Xew  ^ Oik 

London 

1916 

1917     1    191S 

1916 

1917 

1918 

Jan 

")(i .  775 

75.()30  SS.702 

26 . 960 

36 . 682 

44.356 

Feb 

56 . 755 

77..5S5  85.716 

26.975 

37.742 

42 . 792 

Mar 

.57.935 

73.861  8S.0,S2 

27 .  .597 

36.410 

43 . 620 

April 

64. 415 

73.875  95.346 

30.662 

36 . 963 

47.215 

-May 

74.269 

74 .  745  99 .  ,505 

.35.477 

37.940 

48.980 

June 

65  024 

76.971  99.500 

31.060 

39.065 

48 . 875 

July 

62   940 

79.010 

30 .  000 

40.110 

Aug 

66   0S3 

85 .407   

3 1 . 498 

43.418 

Sept 

6S.515 

100.740L  . 

32.584 

50 . 920 

Oct 

67 .  S,55 

87 .332   

32.. 361 

44.324 

X'ov 

71.604 

85.891    

.34.192 

43 . 584 

]>ec 

75.765 

85 . 960  

36.410 

43.052 

"N'ear. . .  . 

65.601 

81.417 

31 .315 

40.851' 

N'ew  York  quotations  cents  per  ounce  troy,  fine  fiilver; 
London,  pence  per  ounce,  sterling  silver,  0.925  fine. 


Xew  York     1                      London 

Electrolytic 

Standard 

Kle     rolyiio 

1917 

1918 

1917     1     1918 

1917          1918    . 

28.673 

23 . 500 

131 .921 

110.000 

142.895  125.000 

Feb . . . 

31.750 

23.500 

137  895 

110.000 

148.100  125.000 

Mar..  . 

31.481 

23 . 500 

136  750 

110.000 

151.000  125.000 

April.  . 

27 . 935 

23.  .500 

133   842 

110.000 

147.158 

12.').  000 

May.... 

28.788 

23 .  .500 

130.000 

1 10 . 000 

142  000 

125.000 

June.... 

29.962 

23 .  .500 

130  000 

110.000 

1 42 , 000 

125.000 

July. .  . 

26 .  ()20 

128.409 

140.409 

Aug. .  . 

25 . 380 

122.391 

137.000 

Sept..  . 

28 . 073 

117.500 

135.250 

Oct 

23 . 500 

1 10 . 000 

125.000 

Xov..  . 

23.500 

1 10 . 000 

1 25 . 000 

Dec... 

23 . 500 

110.000 

125.000 

Year 

27.I80I 

124.892 

138.401 

Xow  York 

London 

1917 

1918 

1917 

1918 

January 

I'ebruary 

March 

.\prll   

44 . 1 75 
51 .420 
64.388 
.55   910 
63 . 1 73 
62  053 
62 . 570 
62.681 
61.542 
61.851 

85 . 500 
92 . 000 

(«) 

(«) 

(«) 
(") 

185.813 
198.974 
207 . 443 
220.171 

293 . 227 
311.525 
318.875 
X'O   <10.". 

May 

June 

July 

August 

September 

245. 1141304. 2i7 
242.083,331.925 

242.1811 

■^43.9781 

244.038' 

247  467 

X'ovembcr 

74.740 

87.120J 

274.943  

298.556  .     . 

Av.  year 

61 .802 

237.563 

((/)  Xo  average  computed. 


Xew  York 

St.   Louis 

London 

Lead 

1917 

1918 

1917 

1918 

1917 

1918 

January 

February 

-March 

April 

May 

June  

July 

August 

.September.. 

October 

N'ovember..  . 
December. 

7,626 
8  .  636 
9.199 
9,288 
10.207 
11.171 
10.710 
10.594 
8.680 
6.710 
6 .  249 
6 .  375 

6.782 
6 .  973 
7.201 
6.772 
6.818 
7.611 

7  .  530 

8 .  595 

9 .  1  20 
9 . 1 5S 

10.202 
11.1 23 
10.644 
10.518 
8.611 
6.650 
6.187 
6.312 

6 .  684 
6 .  899 
7.091 
•  1.701 
6 .  704 
7.511 

30 . 500 
30 . 500 
30 . 500 
30 . 500 
30 . 500 
30 . 500 
30 . 500 
30 . 500 
30.500 
30 . 500 
30 . 500 
30.500 

29. 50 
29 .  .50 
29. 50 
2:1. 50 
29 .  50 
29.50 
.... 

■S'car 

8.787 

8  721 



30.500 

Xew  York 

SI.    Louis 

London 

Spelter 

1917 

191H 

1917 

1918 

1917 

1918 

January 

9.619 

7 .  836 

9.449 

7.661 

48.329 

54.000 

l''ebruary  . . 

10.045 

7.814 

9 .  875 

7 .  639 

47.000 

54.000 

March 

10 . 300 

7.461 

10.130 

7.286 

47.000 

54.000 

April 

9 .  459 

6.. 890 

9 .  289 

6.715 

54 . 632 

5-1 .  000 

May 

9   362 

7.314 

9.192 

7.114 

54 , 000 

54 . 000 

Juno 

9   371 

8.021 

9.201 

7.791 

54 . 000 

:i4  .  000 

July 

8   643 

8.473 

54 . 000 

August 

8  .  360 

8.190 

,54.000 

September.. 

8    136 

7.966 

.54.000 

October.    .  . 

7 .  983 

7.813 

,54.000 

Xovember . 

7.847 

7.672 

.54.000 

December.. 

7.685 

7.510 

54.000 

Year 

8.901 

8.813 

52.413 

Xew  York  and  St.  Louis  qiiotatlonB,  cents  per  pound. 
London,  pounds  sterling  per  long  ton. 




No.  2 

Pig  Iron, 

Bessemert 

Baslct 

Foundry 

Pgh. 

1917 

1018 

1917 

1018 

1917 

1918 

.lanuary 

«35 . 95 

$37.25 

S30.95 

$33 . 95 

$30.95 

$33  95 

I'ebruary... 

36 .  37 

37 .  25 

.30  95 

33   95 

30 .  95 

33   95 

March..  .  , 

.37.37 

37   25 

33    49 

33   95 

35  9 1 

33   95 

April 

42 ,  23 

36    1 5 

3S    !M) 

32    95 

40  06 

33   05 

May 

46  !I4 

36 ,  20 

42    K4 

33.  00 

43   60 

34.00 

.luno 

64   22 

36.3(1 

.50  05 

33.  16 

50    1  4 

31.  10 

July 

67 .  45 

53   SO 

53 .  95 

August       . 

.54    17 

50  37 

63.95 

Soplembor.. 

46.40 

42.24 

48 .  58 

October.    ,  . 

37 .  25 

33   95 

.33.95 

N'ovember  . 

37 .  26 

33  <»5 

33.96 

December.. 

37.26 

33 .  95 

33.96 

Year 

$43  57 

(39  62 

$40.83 

t  Ab  reported  by  W.  P.  Hnyder  A  Co. 
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GENERAL  VIEW  OF  BUNKER  HILL  AND  SULLIVAN  WORKS 

Jse  of  Pulverized  Coal  at  the  Bunker  Hill  and 
Sullivan  Smelting  and  Refining  Plant* 

By  C.  T.  rice 


A  description  of  the  Holbeck  return  system  for 
the  use  of  pulverized  coal,  and  the  particular  ap- 
plication of  the  method  at  the  Bunker  Hill  & 
Sullivan  works,  where  it  is  used  for  boilers, 
furnaces,  and  kettles.    The  adoption  of  this  com- 


paratively new  system  permits  the  use  of  a  cheap 
slack  coal  in  place  of  expensive  fuel  oil;  heat 
intensity  can  be  controlled  to  a  nicety,  and  the 
process  assures  perfect  cleanliness  of  operation. 
The  system,  is  gaining  in  popularity  elsewhere. 


rHE  Bunker  Hill  lead  smeltery  is  the  newest  and 
most  complete  in  the  United  States,  for  the 
furnace  product  is  not  shipped  as  lead  bullion, 
5  is  the  practice  at  most  of  American  lead  smelteries, 
ut  is  treated  further,  the  output  being  marketed  as 
jfined  lead,  silver  and  gold.  Within  a  few  months  the 
ntimony  in  the  ore  will  also  be  worked  up  and  a 
nished  product  disposed  of  as  hard  lead.  The  plant 
as  designed  by  Jules  Labarthe,  of  Bradley,  Bruff  & 
abarthe,  San  Francisco,  Calif.,  and  was  erected  under 
le  direction  of  Mr.  Labarthe  as  consulting  engineer 
nd  W.  K.  Mallette,  engineer  in  charge  of  construction, 
he  original  idea  and  location  of  the  smeltery  must  be 
redited  to  Myron  A.  Folsom,  as  executive  head  of 
-nelting  affairs.  Mr.  Folsom  recently  arranged  a  fair 
djustment  of  the  ore  contract  between  the  Bunker  Hill 
jmpany  and  the  American  Smelting  and  Refining  Co. 
[aving  creditably  and  satisfactorily  completed  his  part 
f  the  work,  he  has  been  succeeded  by  Mr.  Labarthe  as 
secutive  head  of  smeltery  affairs,  who  also  continues 
3  consulting  engineer  in  charge  of  the  operations  at  the 

•The  first  of  a  series  of  articles  on  the  design  and  operation  of 
le  Bunker  Hill  &  Sullivan  Smelting  and  Refining  Works. 


smeltery.  M.  H.  Sullivan,  formerly  of  Trail,  B.  C,  is 
smeltery  superintendent;  A.  F.  Beasley  is  superin- 
tendent of  refineries;  and  Arch  Donaldson  is  superin- 
tendent of  the  gold  and  silver  refining  ^department. 

The  smeltery  is  built  at  Bradley  station,  on  the 
0.  W.  R.  &  N.'s  Coeur  d'Alene  branch,  about  a  mile 
west  of  the  company's  concentrator  and  the  mouth  of  the 
Kellogg  adit,  through  which  the  orebodies  of  the  Bunker 
Hill  &  Sullivan  company  and  of  its  subsidiaries,  the 
Sierra  Nevada  and  Caledonia,  are  worked.  The  smeltery 
was  designed  to  treat  the  ordinary  run  of  concentrates 
obtained  at  the  Bunker  Hill  &  Sullivan  and  Hecla  mills, 
together  with  crude  ore  from  the  Hecla,  the  Caledonia, 
and  the  Sierra  Nevada  mines;  but  the  high  price  of 
lead  not  only  greatly  changed  the  proportion  of  crude 
ore  and  concentrates  coming  from  the  Hecla  mine,  but 
also  caused  that  company  to  mine  more  ore  from  its 
zinkiferous  vein,  increasing  considerably  the  difficulty 
of  eliminating  the  sulphur  at  the  roasters.  The  litiga- 
tion which  ensued  between  the  American  Smelting  and 
Refining  Co.  and  the  Bunker  Hill  &  Sullivan  Co.  re- 
garding the  Bunker  Hill  smelting  contract  (now  com- 
promised agreeably  to  both  parties)    excluded  Bunker 
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Hill  &  Sullivan  concentrates  for  a  considerable  period, 
and  increased  still  further  the  difficulty  of  eliminating 
the  sulphur,  as  Bunker  Hill  ore  carries  little  zinc 
Changes  have  thei-efore  been  necessary  at  the  smeltery, 
not  only  to  adjust  the  capacities  of  the  different  de- 
partments, but  also  to  increase  the  capacity  of  the 
smeltery  as  a  whole. 

Use  of  Pulverized  Coal 

A  notable  change  in  the  original  plans  was  the  deci- 
sion, owing  to  threatening  shortage  of  fuel  oil,  to  use 
pulverized  coal  instead  of  oil  in  the  boiler  at  the 
crystallization  plant  and  for  heating  the  various  fur- 
naces in  both  the  lead  and  the  silver  refineries. 

Near  the  copper  sulphate  plant,  and  west  of  the  silver 
refinery,  is  the  coal-pulverizing  plant,  which  to  the 
visitor  appears  surprisingly  clean.     There  is  absolutely 


FIG.    1.      COXVKVIXG    SVSTKM   AT    pri.VKUlZKK    PLANT 

no  coal  dust  in  the  air  about  the  building,  as  can  bt 
seen  from  Figs.  1,  2,  3,  and  4,  which  I  took  while 
the  plant  was  in  operation  and  without  any  cleaning 
in  preparation  for  picture  taking.  The  reason  for  this 
i.s  that  the  returr^circuit  Holbeck  system  of  the  Bonnot 
Co.,  Canton,  Ohio,  is  used,  in  which  the  crushing  is  done 
in  close  circuit  and  under  partial  vacuum,  and  thjr 
powdered  coal  is  al.so  circulated  in  closed  circuit  through- 
out the  plant,  the  excess  returning  to  the  bins  of  the 
sy.stem  after  the  desired  amount  of  coal  has  been  drawn 
off  by  means  of  deflectors  to  burners  at  points  desired. 
A.s  the  pulverizing  plant  had  been  in  operation  several 
weeks  at  the  time  that  these  pictures  were  taken,  one 
may  .see  how  perfect  this  system  of  handling  powdered 
coal  really  i.s.  In  this  respect  it  is  so  different  from 
many  of  the  other  methods  that  it  is  worthy  of  special 
mention. 

The  8ucce.s.s  with  which  powdered  coal  has  been  used 
for  heating  the  boiler,  various  furnaces  and  kettles  is 
one  of  the  most  notable  features  of  the  Bunker  Hill 
Kmeltery.  Probably  it  i.s  the  greatest  recent  advance 
in  metallurgical  practice,  for  by  permitting  a  cheap 
fuel   like   Hlack   coal   to   be   used    in    firing   the    kettles 


and  furnaces,  instead  of  a  much  more  expensive  one 
such  as  fuel  oil,  it  has  made  possible  a  considerable 
saving  in  the  cost  of  refining. 

The  slack  coal  is  dumped  from  railroad  cars  into  bins 
alongside  of  the  coal-pulverizing  plant,  and  then  is  fed 
by  screw  conveyors  to  an  18-in.  conveyor  belt,  (Fig.  1) 
which  takes  the  slack  coal  to  an  automatic  scale  that 


FIG.    2.      WEIGHING   MECHANISM    AND    ROTARY    DRIER   AT 
PULVERIZER  PLANT 

dumps  it  into  the  feed  hopper  of  the  rotary  drier 
(Fig.  2).  The  dry  coal  goes  to  a  one-ton  bin,  from 
which  it  is  fed  by  plunger  feeder  to  the  pulverizer, 
(Fig.  3).  Bonnot  coal  pulverizers  are  used  in  each  of 
the  two  units  into  which  the  installation  is  divided  for 
the  crushing  of  the  coal.  The  powdered  coal  is  drawn 
vertically  upward  through  a  separator  from  the  pul- 
verizer by  an  exhaust  fan  that  sends  it  to  a  collector 
over  the  pulverized-coal  bin,  (Fig.  4).  This  bin,  which 
is  the  supply  bin  of  the  powdered-coal  circuit,  has  a 
capacity  of  25  tons.  The  coal  that  is  fine  enough  to 
travel  in  the  air  current  rises  to  the  coal  collector, 
while  that  which  is  too  coarse  is  caused  by  the  baffle 
arrangement  in  the  separator  to  fall  back  into  the  leea 
hopper,  and  again  passes  through  the  pulverizer.  The 
size  of  the  powdered  coal  delivered   to  the  system   is 


FIG.  :j.  coal  pclvkrizers.  feed  hln's.  and  coal 

COLLECTORS 

therefore  determined  by  the  velocity  of  air  current 
used  at  the  pulverizers,  and  not  by  a  screen,  which 
would  continually  be  giving  trouble  l)y  becoming  choked. 
Screen  tests  show  that  the  coal  which  goes  to  the 
burners  is  so  fine  that  only  about  5';,  will  stay  upon  a 
100  mesh,  though  practically  SS'f  will  pass  a  220-mesh 
screen. 
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From  the  pulverized-coal  bin  the  product  is  fed  into 
the  system  only  as  required  and  is  controlled  auto- 
matically by  a  regulating  device  (Fig.  5),  that  keeps 
the  air  pressure  constant  in  the  pipes  of  the  circulating 
system.  This  controlling  mechanism  consists  of  an 
air-regulating  valve  mounted  on  the  intake  pipe  of  the 
distributing  blower  of  the  system.  Attached  to  the 
stem  of  this  valve  is  an  electrical  device  for  regulating 
the  speed  of  the  motor  which  drives  the  feeder  at  the 
pulverized-coal  bin  that  serves  the  system.  In  this 
way  the  amount  of  coal  which  is  fed  into  the  system 
is  made  proportionate  to  the  amount  of  air  entering 
through  the  intake  of  the  distributing  blower.  Con- 
sequently when  a  burner  is  opened  so  as  to  take  air 


the  distributing  pipes  to  the  burners.  One  collector  is 
placed  on  each  of  the  two  coal-pulverizer  circuits,  and 
one  on  the  powdered-coal  distributing  system,  making 


FIG.    4.      COLLECTORS  AND   POWDERED-COAL   BIXS 

and  powdered  coal  out  of  the  system  the  air  pressure  in 
the  line  drops,  and  this  drop  in  pressure  causes  the 
blower  to  pump  more  air  in,  making  the  valve  on  the 
intake  pipe  of  the  blower  open  slightly  so  as  to  admit 
more  air.  The  movement  of  this  valve  then  causes  the 
motor  of  the  coal  feeder  to  speed  up  proportionately, 
so  that  the  relation  of  coal  to  air  in  the  circulating 
mixture  is  kept  constant. 

Each  dust  collector  has  an  air  outlet  which  connects 
with  the  intake  pipe  of  the  distributing  fan,  so  that 
any  dust  which  refuses  to  settle  is  drawn  into  the 
distributing  blower  of  the  main  circuit,  and  sent  through 


FIO.   5. 


REGULATING  MECHANISM  FOR  POWDERED-COAL 
CIRCUIT 


three  main  collectors  in  all.  In  the  Holbeck  system 
the  air  pressure  in  the  circulating  pipes  is  low,  the 
distributing  pipe  line  being  15  in.  in  diameter  at  the 
start,  and  reduced  as  air  and  coal  are  taken  out,  so  as 
to  keep  the  velocity  of  the  circulating  air  approximately 
constant  throughout  the  system.     The   return  pipe   is 


PJXU'LATING  VALVE     PULVEKIZEPw  DISTUIBL  TING 
SYSTEM 
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only  8  in.  in  diameter.  The  length  of  the  distributing 
pipe  at  present  is  1240  ft.,  but  it  will  soon  be  increased 
when  more  furnaces  and  kettles  are  included. 

AV0ID.4NCE  OF  EXPLOSION   INSURED 

In  the  Holbeck  return-circuit  system,  the  feed  of  air 
and  powdered  coal  to  the  distributing  pipe  is  so  pro- 
portioned that  an  excess  of  coal  is  carried  at  all  times 
in  the  distributing  line,  and  the  mixture  of  powdered 
coal  and  air  circulating  through  the  system  is  kept  well 
above  a  dilution  that  permits  dust  explosions  to  occur. 
As  the  mixture  passes  the  valve  of  the  burner,  a  baffle 
in  the  distributing  pipe  deflects  a  portion  of  the  air 
and  coal.  Sufficient  air  is  added  to  the  coal  mixture 
at  the  burner  to  obtain  complete  combustion,  and  thus 
a  long,  hot  flame  is  obtained  as  the  powdered  coal  is 
permitted  to  project  from  the  discharge  nozzle.  The 
amount  that  the  burner  valve  is  opened  determines  the 
quantity  of  powdered  coal  drawn  off  through  the  burner, 
and  therefore  the  heat  obtained  from  the  flame;  and 
the  shape  of  the  burner  nozzle  controls  the  length  of 
flame  obtained. 

The  excess  coal  in  the  system  is  piped  back  to  the 
return  dust  collector,  where  it  falls  Into  the  pulverized- 
coal  bin,  thus  keeping  powdered  coal  storage  in  motion, 
and  is  again  sent  through  the  system.  The  return  air, 
with  any  coal  dust  in  it  that  refuses  to  settle  in  the 
dust  collector,  goes  to  the  air-intake  pipe  of  the  dis- 
tributing blower  and  is  returned  immediately  to  the 
system.  As  both  air  and  powdered  coal  travel  in  closed 
circuit,  the  Holbeck  method  of  burning  powdered  coal 
must  of  necessity  be  clean  and  economical. 

The  coal  pulverizers  will  crush  about  20  tons  of  coal 
in  an  eight-hour  shift.  This  will  run  the  smeltery  for 
24  hours,  even  when  all  the  refining  furnaces,  kettles, 
and  retorts  are  fired  with  pow^dered  coal,  so  that  the 
plant  will  require  only  one  man  and  a  helper  on  day 
shift  to  operate  it.  Except  when  coal  is  being  crushed, 
it  runs  almost  automatically.  At  present  powdered  coal 
is  used  to  fire  the  softening,  lead-refining,  Faber  du 
Faur,  cupel,  and  the  silver-refining  furnaces,  as  well 
as  the  150-h.p.  Geary  boiler  which  furni-shes  the  stuam 
used  at  the  copper-sulphate  plant. 


Recovery  of  Potash* 

The  industrial  production  of  potash  demands  its  re- 
cover>'  from  the  raw  material  in  a  soluble  form  and  a 
high  concentration. 

Potash  from  Silicates — This  problem  has  confronted 
the  chemist  for  many  years.  It  is  not  a  question  of  actual 
recovery,  but  of  cost,  that  determines  the  success  or 
failure  of  the  process.  Many  tests  have  been  made  and 
patents  granted,  and  these  may,  for  convenience,  be 
clas.sified  under  three  heads: 

1.  Wet  methods.  These  involve  a  treatment  of  the 
raw  material  with  some  chemical  reagent  with  or  with- 
out added  pre.ssure,  and  a  recovery  of  the  salt  from 
solution  by  evaporation  and  crystallization. 

2,  Sintering  methods.  Heat  the  raw  material  with 
one  or  more  chemical  reagents  without  volatilizing  the 
potash.    Treat  the  clinker  with  water  alone  or  with  the 
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addition  of  some  chemical  reagent,  and  recover  the 
potash  from  solution  by  evaporation  and  crystallization. 
3.  Volatilizing  methods.  These  employ  heating  with 
reagents  to  a  temperature  sufficient  to  volatilize  the 
potash  recovered  by  solution  and  evaporation. 

The  first  two  general  methods  have  not,  up  to  the 
present  time,  been  applied  in  commercial  practice.  The 
third  is  in  use  and  gives  much  promise  for  the  produc- 
tion of  potash  as  a  byproduct  in  the  cement  and  iron 
industries.  An  outline  of  the  process  as  employed  at 
the  cement  plants  is  as  follows:  The  mixture  is  prepared 
as  for  the  production  of  cement,  with  or  without  the 
addition  of  small  quantities  of  calcium  fluoride,  calcium 
chloride,  or  sodium  chloride.  It  is  heated  and  the  potash 
volatilized.  The  salts  are  condensed  and  collected  by 
the  Cottrell  fume  precipitating  process.  Treatment  with 
water  and  filtration  separate  the  soluble  material  from 
the  insoluble  dust.  The  potash  is  finally  recovered  by 
evaporation  and  crystallization. 

Potash  from  Alunite—A  general  process  for  the  re- 
covery of  potash  from  alunite  is  to  crush  the  ore,  mix  it 
with  powdered  coal,  and  roast  it  in  a  rotary  furnace. 
This  treatment  drives  off  part  of  the  sulphur  as  an 
oxide,  and  forms  potassium  sulphate  and  aluminum 
oxide.  Leaching  with  water  dissolves  the  potassium 
sulphate  and  filtering  separates  it  from  the  insoluble 
alumina.  The  salt  in  solution  is  recovered  by  evapora- 
tion and  crystallization. 

Potash  from  Brines  and  Saline  Deposits — Brines  are 
evaporated  and  the  salts  crystallized.  The  brines  from 
the  Nebraska  lakes,  when  treated  by  this  process,  yield 
a  product  which,  when  dried,  contains  27  to  28%  of 
potash  (K^O),  and  is  put  on  the  market  in  this  form. 
Many  brines,  however,  when  evaporated  as  in  the  pre- 
ceding process,  do  not  yield  a  product  sufficiently  high  in 
potash.  At  Searles  Lake,  California,  the  brines  are 
evaporated  and  the  first  crop  of  crystals  is  removed. 
This,  consisting  largely  of  sodium  chloride,  with  only  a 
small  quantity  of  potash,  is  discarded.  The  liquor  is 
then  further  evaporated  and  a  commercial  product  ob- 
tained. Saline  deposits  are  leached  with  water  and 
filtered  to  separate  the  soluble  from  the  insoluble  mate- 
rial. The  solutions  obtained  are  treated  as  brines  and 
yield  potassium  compounds  of  high  or  low  concentration, 
according  to  the  composition  of  the.  original  deposit,  the 
methods  used  and  the  amount  of  recrystallization. 

Potash  from  Kelp — It  has  been  known  for  a  long 
time  that  kelp  contained  potash,  which  was  recovered 
by  burning  the  seaweed  and  extracting  the  ash  with 
water.  Recently  the  enormous  kelp  beds  along  the  west- 
ern coast  of  North  America  have  attracted  attention,  and 
numerous  plants  are  deriving  potash  from  this  source. 
The  processes  of  extraction,  as  practiced  in  America, 
are  to  harvest  the  kelp,  dry  and  grind  it  as  a  fertilizer, 
or  char  at  a  low  temperature  and  grind  as  a  fertilizer. 
When  refined  potash  salts  are  desired,  the  wet  or  the 
charred  kelp  is  leached  with  water  and  the  pure  salts 
are  obtained  from  solution  by  evaporation  and  fractional 
crystallization. 

Potash  from  Other  Sources — Wood  ashes,  beet  and 
cane  sugar  molasses,  distillery  slop,  tobacco  stems,  and 
woolen  ashings  are  minor  sources  from  which  potash  is 
obtained.  Potash  is  recovered  from  wood  ashes  by  leach- 
ing and  evaporation  of  solutions. 
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The  Maintenance  of  High  Ampere  Efficiency 
in  Electrolytic  Copper  Refining 


By  M.  H.  MERRISS*  and  M.  A.  MOSHERf 


Practical  notes  on  methods  suggested  to  insure 
the  maintenace  of  high  ampere  efficiency  in  elec- 
trolytic copper  refining.  Conscientious  and  pains- 
taking attention  to  detail  is  insisted  upon,  and  it 
is  suggested  that  high  efficiency  among  em- 
ployees should  be  rewarded  by  a  bonus  or  cash 
prize.  The  importance  of  freshly  cleaned  and 
oiled  contacts  is  emphasized  and  details  are 
given  as  to  the  correct  methods  of  hanging  and 
controlling  the  sheets.  The  use  of  the  voltmeter 
to  detect  short-circuits  and  bad  contacts  is  ex- 
plained, and  the  duties  of  helpers  are  outlined. 


THE  maintenance  of  the  proper  standard  of  am- 
pere efficiency  in  an  electrolytic  tank  room  for 
the  refining  of  copper  by  the  multiple  system  is 
to  a  large  degree  dependent  upon  attention  to  details. 
Granted  that  good  workable  anodes  are  furnished,  each 
operator,  from  the  man  who  starts  to  prepare  the  tank 
for  the  placing  of  anodes  to  the  one  who  gives  it  the  last 
lining  up  after  it  is  completely  filled  and  just  before 
the  current  is  turned  on,-  must  perform  his  own  par- 
ticular duty  conscientiously  and  with  painstaking  at- 
tention to  detail.  If  any  part  of  the  work,  no  matter 
how  seemingly  unimportant,  is  slighted  and  hastily  or 
carelessly  performed,  it  may  nullify  the  effect  of  the 
efforts  of  all  those  who  attend  to  the  subsequent  .oper- 
ation of  the  tank.  An  attempt  is  here  made  to  define,  in 
as  practicable  a  form  as  possible,  some  of  these  material 
points,  attention  to  which  is  all-important. 

During  discharging  and  refilling  of  the  tanks  the 
following  precautions  are  essential: 

Freshly  Cleaned  Electrical  Contacts  Must  Be 
Provided 

The  partitions  between  the  several  tanks  are  usually 
topped  by  a  piece  of  capping  board,  about  1  in.  thick, 
of  the  proper  length  and  width.  When  the  anodes  are 
taken  out  of  the  tanks,  this  capping  is  removed,  the  top 
of  the  partition  beneath  it  given  a  coat  of  coal-tar 
paint,  and  a  fresh  piece  of  capping  put  in  its  place.  Then 
copper  triangular  bars,  which  have  been  boiled  over 
night  in  a  dilute  sulphuric  acid-copper  sulphate  solution, 
are  placed  on  the  clean  capping.  All  dirt,  hard  grease, 
or  tarry  matter  must  be  removed  from  these  bars,  on 
which  the  anode  and  cathode  contacts  are  made. 

Contacts  Should  Be  Oiled 

In  the  ordinary  tank  room,  cranes  pass  many  times, 
during  the  run,  over  each  contact,  carrying  their 
cathodes  or  anode  scrap,  from  which  solution  is  bound 
to  be  dripping.  In  well-ordered  plants,  the  crane  runner 
will  see  to  it  that  his  load  remains  stationary  over  the 
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tank  from  which  it  has  been  lifted  until  most  of  the 
drip  has  ceased,  but  it  is  uneconomical  from  a  time 
standpoint  to  wait  until  there  is  absolutely  no  further 
dripping.  The  drops  fall  upon  the  capping  and  bars, 
and  the  copper  sulphate  contents  crystallize  out,  creep- 
ing up  and  fouling  all  contacts.  This  is  prevented  by 
giving  all  bus-bars,  triangular  bars,  and  anode  and 
cathode  contacts  a  light  coating  of  machinery  oil,  daubed 
on  with  a  small  mop. 

The  Thin  Cathode  Starting  Sheets  Must  Be 
Carefully  Hung 

A  thin  sheet  of  pure  copper  is  hung  between  the  anodes 
as  the  starting  point  for  the  cathode  deposit.  In  most 
refineries  this  thin  sheet  is  placed  upon  a  slanting  table 
for  straightening  (Fig,  1),  The  result  desired  is  that 
each  sheet  may  be  hung  in  its  place  free  from  warps, 
curls,  or  twists,  and  this  perfect  flatness  depends  almost 
entirely  on  the  way  in  which  the  workman  strikes  the 
sheet  with  the  flat  wooden  flapper  (Fig,  2)  which  is 
provided  for  that  purpose.  The  sheet  must  not  be 
struck  heavily,  but,  rather,  briskly,  starting  at  the  far 
upper  corner  and  proceeding  around  the  border  of  the 
sheet,  with  a  final  diagonal  flap  in  the  middle  to  prevent 
curhng.  Ten  or  twelve  blows  are  sufficient,  and  an  ex- 
perienced man  can  do  good  work  with  fewer.  If  this 
operation  is  hurried  at  the  expense  of  thoroughness,  the 
initial  number  of  short-circuits,  when  the  current  is 
turned  into  the  tank,  will  be  high,  and  the  cathodes 
will  give  trouble  throughout  the  run. 

Anodes  and  Cathodes  Must  Be  Placed  Equi-Distant 
and  Properly  Centered  in  the  Tank 

Much  depends  on  the  careful  lining  up  of  the  anodes 
and  cathodes  after  they  are  in  the  tank.  A  skillful 
"liner,"  as  he  is  called,  must  not  only  space  anodes 
evenly  with  regard  to  each  other  and  the  sides  of  the 
tank,  but  keep  them  in  alignment  with  those  of  the 
adjacent  tanks,  so  that  the  cathode  rods  can  be  placed 
in  their  proper  places  on  the  triangular  bars.  He  also 
pinches  the  cathode  loop  closely  around  the  rods  with 
long  special  pincers  (Fig.  3)  and  places  the  slotted  end 
of  the  cathode  rod  carefully  on  the  triangular  bar.  The 
cathodes  must  be  symmetrically  placed  between  the 
anodes  and  must  not  touch  the  tank  walls.  A  tank  which 
is  poorly  lined  up  will  give  continuous  trouble  for  several 
days,  with  a  resultant  loss  of  ampere  efficiency  of  from 
2  to  3  per  cent. 

The  Result  of  Effective  Team  Work 

Each  tank  in  the  multiple  system  contains,  electric- 
ally speaking,  a  large  number  of  parallel  circuits,  and 
the  ideal  of  all  this  preparatory  work  is  so  to  arrange 
the  electrodes  and  connections  that  the  ohmic  resistance 
of  each  small  circuit  shall  be  exactly  equal  to  the  ohmic 
resistance  of  every  other  circuit.  If  this  is  the  condi- 
tion, when  the  current  is  turned  on  exactly  the  same 
number  of  amperes  will  be  flowing  through  each  little 
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electrical  circuit,  hence  through  each  anode  and  through 
each  cathode,  and  therefore  the  rate  of  deposition  upon 
all  cathodes  will  be  entirely  uniform.  None  of  these 
operating  details  can  be  overlooked,  and  since  time  is 
such  an  important  factor  in  electrolytic  production,  the 
utmost    in  team  work   and   systematic   coordination   is 


precautions  mentioned  are  taken.  If  the  tank  can  once  be 
really  started  right,  "sheet-straightening"  does  more 
harm  than  good. 

As  soon  as  the  current  is  allowed  to  pass  through  the 
tank,  and  until  the  cathodes  are  heavy  enough  for  "pull- 
ing" some  days  later,  the  operation  of  the  tank  is  in  the 
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riece.ssary  to  secure  Vjoth  speed  and  a  quality  of  work 
conducive  to  high  current  efficiency  from  the  tanks. 

In  mo.st  refineries  it  is  the  custom,  after  24  or  48 
hourH,  to  lift  each  cathode  from  the  tank  and  again  flap 
or  "straighten"  the  thickened  cathode,  but  it  will  be 
found  that  thin  operation  may  be  dispensed  with  if  the 


hands  of  an  entirely  different  set  of  men — inspectors, 
moternien,  hot-sheetmen,  or  whatever  name  they  go  by 
in  the  various  refineries.  The  function  of  each  unit  in 
this  "inspection  gang,"  as  it  may  be  called,  is  briefly 
delineated  subsequently. 

The  use  of  the  voltmeter  (Fig.  5)  for  anode  to  cathode 
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inspection  on  the  electrolytic  tanks  has  two  main  pur- 
poses: (a)  the  detection  of  poor  contacts  or  bad  con- 
nections, and  (b)  the  location  of  short-circuits.  The 
former  is  its  more  important  function,  since  the  meter 
is  the  only  practical  means  of  quickly  discovering  anodes 
or  cathodes  that  are  not  working.  With  regard  to  the 
position  of  short-circuits,  although  it  may  indicate  their 
presence,  it  is  not  nearly  as  reliable  as  the  hand  work, 
described  in  a  succeeding  paragraph.  If  a  poor  connec- 
tion is  found  either  at  the  anode  or  the  cathode  contact, 
it  is  best  for  the  operator  first  to  try  to  make  the  voltage 
normal  by  moving  the  contact  with  a  sharp  kick  of  his 
foot.  If  this  does  not  correct  the  cathode  trouble,  he 
should  feel  the  cathode  rod,  and  if  it  is  not  hot,  mark 
it  as  a  bad  contact.  If  the  trouble  is  at  the  anode  con- 
nection, the  lug  is  marked  for  correction.  Poor  lug  con- 
nections are  frequent  during  the  last  few  days  before 
anodes  are  to  be  removed,  as  the  anodes  are  light,  and 
dirt  and  slime-drip  from  the  changing  of  scrap  get 
under  the  contact.  It  is  just  as  important  that  the 
anodes  be  kept  working  uniformly  as  that  the  cathodes 
should.  Though  the  meterman  can  accomplish  much 
by  trying  to  correct  poor  contacts  with  his  foot,  he  must 
be  careful  not  to  overdo  it;  for  he  may  make  the  con- 
nection worse  than  it  was,  or  so  disturb  the  anodes  and 
cathodes  as  to  cause  short-circuits.  In  addition  to  this, 
he  slows  up  his  progress  over  the  tanks  and  soon  tires 
himself  out.  Any  contact  which  he  does  not  correct  he 
should  mark  with  chalk  in  such  a  way  that  the  other 
members  of  the  gang  may  know  what  is  wrong,  and  cor- 
rect it.  It  may  be  said,  in  passing,  that  most  of  the 
poor  cathode  contacts  are  at  the  notch  connection  of  the 
rod  and  triangle  bar,  ^nd  seldom  at  the  rod-loop  con- 
nection (Fig.  4).  Many  such  connections  remain  un- 
corrected because  the  hot-sheetmen  will  not  understand 
that  the  wedge  notch  usually  used  touches  only  the  sides 
of  the  triangle  bar.  They  polish  the  rod-loop  connection 
and  the  top  edge  of  the  triangle  bar,  but  the  poor  contact 
on  the  sides  of  the  bar  remains  dirty. 

Uses  of  Voltmeter 

There  are  three  ways  in  M'hich  the  voltmeter  needle 
indicates  a  short-circuit — first,  by  a  wavering,  oscillat- 
ing motion;  second,  by  an  abnormally  low  reading,  and 
third,  by  an  abnormally  high  reading.  These  are  given 
in  the  order  of  the  frequency  with  which  they  occur. 
The  first  can  often  be  seen  while  the  needle  is  moving 
toward  its  maximum,  as  its  progress  may  be  uncertain ; 
but  sometimes  the  oscillation  is  very  slow,  and  the  short- 
circuit  may  easily  be  missed  if  the  operator  is  working 
fast.  The  second  indication  is  sure  to  impress  the 
meterman,  as  it  is  the  same  as  that  for  a  poor  contact; 
hence  there  is  little  chance  of  passing  by  a  short-cir- 
cuit of  this  type.  The  third  classification  is  rarely 
encountered,  most  cases  being  those  where  the  short- 
circuit  is  so  bad  that  the  cathode  is  carrying  a  large 
share  of  the  current.  These  indications  become  much 
more  clear  and  certain  to  the  operator  with  practice,  and 
after  a  month  or  two  he  can  move  along  at  a  good  rate. 
However,  it  has  been  noticed  that  most  of  the  best 
metermen  do  not  go  fast,  but,  rather,  work  steadily. 

In  making  his  anode-cathode  contacts  for  the  meter 
readings,  the  voltmeterman  uses  a  pair  of  copper  prongs, 
mounted  fork  fashion  at  the  end  of  a  light  36-in.  stick, 
which  also  carries  the  wires  connecting  the  prongs  with 


the  voltmeter  terminals  (Fig.  5).  With  this  arrange- 
ment he  can  make  the  contact  below  the  surface  of  the 
solution  and  .stand  erect  while  doing  it.  The  handling 
of  the  meter  itself  is  of  considerable  importance.  It 
should  be  held  as  nearly  horizontal  as  possibte,  and  in 
such  a  position  that  the  needle  can  be  clearly  seen  by  the 
operator  without  turning  his  head  too  far  or  jerking  the 
meter  forward.  The  importance  of  this  is  due  to  the 
significance  of  the  needle's  movement  from  the  start. 

The  meterman's  function  in  electrolytic  copper  work 
is  best  described  by  the  term  "inspector."  With  clean 
conditions  and  conscientious  work  by  the  other  units  to 
which  reference  will  be  made,  he  would  not  be  missed 
as  much  as  any  other  member  of  the  gang,  but  he  is 
usually  needed  to  check  up  the  work  of  the  other  men 
in  the  gang  by  going  over  their  tanks  at  least  once  a 
day,  and  also  to  keep  the  anodes  and  cathodes  in  the  old 
and  dirty  tanks  working  at  an  even  voltage. 

Lump  Men  or  Heavy-Copper  Fixers 

The  heavy-copper  men  are  those  who,  operating  in 
pairs,  attend  to  the  proper  working  of  the  cathode  sheets  ■ 
after  they  have  aged  sufficiently  to  be  too  heavy  to  be 
lifted  out  by  a  single  man,  the  light-copper  fixer.  In 
other  words,  they  take  care  of  the  copper  from  the  time 
it  is  four  or  five  days  old  until  it  is  "pulled."  They 
correct  cathodes  (or  anodes)  marked  by  the  voltmeter- 
man  and  also  determine  the  position  of  short-circuits 
themselves  by  going  over  their  sections  "by  hand," 
which  is  the  term  applied  to  feeling  each  cathode  rod 
in  a  tank  successively.  If  there  is  a  short-circuited 
cathode,  its  rod  quickly  becomes  noticeably  hot,  owing 
to  the  fact  that  this  cathode  will  take  far  too  large  a 
proportion  of  the  current.  The  tools  used  by  the  men 
in  this  work  consist  of  two  short-handled  copper  hooks 
(Fig.  6),  a  chisel-shaped  hammer  (Fig.  7),  and  a  pan 
on  which  to  rest  the  cathode  (Fig.  8).  The  pan  is 
perforated  in  the  middle  to  allow  the  solution  drip 
from  the  cathode  to  flow  back  into  the  tank.  The  work- 
men stand  on  opposite  sides  of  the  tank,  each  placing  his 
hook  under  his  end  of  the  marked  cathode  rod,  and  to- 
gether they  lift  the  cathode  up  on  the  pan,  which  has 
been  placed  as  near  as  possible.  One  man  steadies  the 
sheet  while  the  other  removes  nodules  and  short-circuit 
growths  or  straightens  it  with  the  hammer.  If  the 
contacts  are  dirty  they  are  sandpapered,  and  then  the 
cathode  is  carefully  replaced  in  the  tank. 

Cleanliness  Imperatively  Necessary 

It  is  essential  that  these  heavy-copper  men  should 
use  care  not  to  slop  or  spatter  any  more  solution  than 
is  absolutely  necessary  in  removing,  striking,  and  re- 
placing the  heavy  cathodes.  When  the  cathode  rod  has 
become  noticeably  dirty  they  should  replace  it  with  a 
freshly  cleaned  one;  and,  if  they  encounter  an  exceed- 
ingly rough  or  irregular  cathode,  they  should  throw  it 
out  and  replace  it  with  a  carefully  flapped  starting 
sheet.  Other  pointers  as  to  their  work  are  common  to 
the  work  of  the  light-copper  fixer,  and  are  taken  up 
later,  as  they  are  more  important  in  his  case. 

The  name  "light-copper  fixer"  is  given  to  the  man  who 
handles  the  copper  from  the  time  it  is  started  off  in  the 
tank  as  a  thin  "starting  sheet"  weighing  about  7  or  8  lb., 
until  it  becomes  heavy  enough  to  require  two  men  to 
lift  it  out  of  the  tank.    His  work  is  the  most  important 
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done  by  any  man  in  the  tank  room,  as  regards  efficiency. 
When  the  tank  is  first  started,  he  gives  it  what  is  called 
a  "special  lining  up."  If  this  work  is  thoroughly  done 
by  a  competent  man,  the  tank  gets  a  good  start ;  and 
a  good  start  almost  invariably  means  high  final  effi- 
ciency. The  light-copper  fixer,  acting  as  a  special  liner, 
looks  out  for  the  following  things  as  he  goes  over  each 
cathode  in  the  tank:  He  first  slides  the  sheet  along 
the  rod,  by  means  of  one  loop,  to  the  side  of  the  long 
anode  lug  until  the  sheet  touches  the  tank,  and  then 
back  about  h  in.,  so  that  it  hangs  free.  It  is  best  to 
repeat  this  once  or  twice  to  shine  the  contact  between 
the  inside  surface  of  the  loop  and  the  rod.  The  loops 
are  then  pinched  around  the  rod  with  the  fingers  and 
bent  back  and  forth  once  or  twice  until  the  top  edge 
of  the  sheet  hangs  directly  under  the  rod.  The  final 
operation  is  to  lift  first  one  end  of  the  rod  and  then  the 
other  and  "feel"  the  sheet  into  its  place  between  the 
anodes,  so  that  it  hangs  free  and  does  not  touch  them. 

Efficient  Control  Results  from  Experience 

It  is  this  part  that  requires  practice,  as  the  beginner 
is  unable  to  "feel"  a  cathode  touching  the  anode.  How- 
ever, an  experienced  liner  can  tell  almost  instantly,  upon 
lifting  one  side  of  the  sheet  and  letting  it  down  gently, 
whether  or  not  it  is  hanging  free. 

The  special  liner  may  carry  a  short,  light  knife  of  -^^- 
in.  steel  (Fig.  9)  with  him  to  good  advantage.  It  saves 
using  his  hands  on  solution-wet  sheets  and  can  be  used 
in  moving  anode.s  that  are  out  of  line,  or  in  straighten- 
ing rods  and  badly  bent  cathodes.  This  is  the  only  tool 
used  by  light-copper  fixers;  and  these  men  become  very 
expert  in  striking  the  sheets  with  it  in  such  a  way  as  to 
make  them  hang  straight.  They  also  use  the  knife  to 
remove  short-circuit  growths. 

Careful  lining  accomplishes  two  main  purposes:  It 
lessens  the  initial  number  of  short-circuits,  and  it  puts 
rods,  loops,  and  sheets  in  better  position  for  the  whole 
run.  Much  benefit  results  from  lessening  the  initial 
number  of  short-circuits.  It  means  fewer  sheets  for  the 
light-copper  fixer  later  to  lift  out  and  correct,  so  that 
he  can  do  better  work  on  those  that  remain.  Also,  by 
lessening  the  number  of  short-circuits  in  a  tank,  the 
remaining  ones  are  made  to  show  up  more  distinctly, 
because  if  there  are  10  or  12  short-circuits  in  a  tank 
the  current  is  divided  among  so  many  that  it  is  difficult 
to  discover  all  of  them. 

Careful  Lining  Puts  Parts  in  Proper  Positions 

It  has  been  noticed  that  a  tank  will  often  "go  bad"  as 
it  begins  to  get  heavy.  This  is  generally  due  to  cathode 
loops  being  originally  off  center,  with  the  result  that 
the  sheets  do  not  hang  directly  under  their  rods.  Though 
such  a  cathode  may  be  all  right  the  first  three  or  four 
days,  it  will  later  change  its  position  and  by  its  own 
weight  hang  straight  down  from  the  rod — usually  caus- 
ing it  to  touch  an  anrxle.  The  same  is  true  in  regard 
to  the  loops  touching  the  anode  lugs.  The  loops  should 
be  .so  placed  at  the  start  that  there  will  be  no  likeli- 
hood of  their  .swinging  over  and  touching  the  anode 
lug  when  the  cathode  becomes  heavy.  Bent  top  corners 
of  the  cathode  which  may  later  grow  acro.ss  to  the  anode 
also  come  under  this  heading  and  are  always  straight- 
ened by  the  careful  liner. 

Special  lining-up  afTords  probably  the  best  method  of 


keeping  in  touch  with  tank  conditions.  The  special 
liner  sees  at  first  hand  the  kind  of  gang  work  that  is 
being  done,  such  as  sheet  and  loop  punching,  sheet  flap- 
ping, and  the  cleaning  of  tanks,  triangle  bars  and  rods. 
He  can  check  up  the  work  of  the  regular  liners  as  to 
both  anode  lining  and  cathode  lining.  In  addition  to 
this,  he  can  observe  the  circulation,  solution,  and  anode 
conditions.  For  these  reasons  a  careful  and  alert  man 
on  special  lining  can  be  of  great  service  to  his  foreman 
from  an  informative  standpoint,  as  well  as  from  his 
ability  to  increase  current  efficiency.  | 

Detailed  and  Systematic  Inspection  Imperative 

After  the  tank  has  been  lined  up,  as  outlined,  it  is 
good  practice  to  give  it  a  thorough  going  over  "by 
hand,"  then  a  voltmeter  inspection,  and  then  one  more 
thorough  "hand"  correction,  on  the  first  day.  More  in- 
spection is  found  unnecessary,  as  the  starting  sheets 
have  acquired. little  deposit  and  are  too  thin  and  springy 
to  be  worked  readily.  On  the  second  day  of  the  run  the 
cathode  weighs  20  to  25  lb.,  and  the  deposit  is  sufficient- 
ly heavy  to  make  the  sheet  pliable  and  easy  to  work 
with  the  knife.  It  is  important  that  the  tank  be  cor- 
rected thoroughly  and  carefully  at  least  four  times  on 
this  day,  as  it  is  the  first  and  last  opportunity  perma- 
nently to  cut  down  the  number  of  short-circuits  and 
give  the  tank  a  good  start  on  its  run.  The  first  day 
the  starting  sheets  are  difficult  to  work  and  the  third 
day  it  is  too  late  because  of  the  efficiency  already  lost. 
In  addition,  the  light-copper  fixer  knows  that  he  can 
save  himself  and  the  heavy-copper  men  a  great  deal  of 
subsequent  work  if  he  can  get  the  section  in  good 
condition  at  this  time. 

Another  duty  of  the  light-copper  man  is  to  go  over 
the  old  tanks  which  contain  anodes  too  thin  to  be  al- 
lowed to  remain  in  the  tanks  over  night  (and  risking 
collapse  of  the  anode,  with  resultant  cutting  of  the  lead 
lining)  and  mark  this  scrap  for  removel.  This  he 
does  by  testing  the  strength  of  the  lugs  by  pressure 
with  his  foot. 

Pointers  for  the  Light-Copper  Fixer 

The  following  are  some  special  points  as  to  the  light- 
copper  fixer's  work:  If  he  finds  the  same  cathode 
short-circuited  several  times  in  succession,  he  turns  his 
attention  to  the  adjacent  anodes,  and  probably  finds  that 
one  of  them,  instead  of  hanging  plumb,  is  leaning  tow- 
ard the  cathode.  He  then  plumbs  the  anode  by  bend- 
ing the  lugs  with  a  hammer  in  the  direction  he  wishes 
it  to  lean.  If  he  finds  any  projections  on  the  anode  he 
makes  a  slight  indentation  in  the  cathode  to  conform  to 
it.  Any  torn  sheets,  or  ones  which  touch  the  tank  walls 
as  a  result  of  careless  punching-on  of  the  loops,  are 
thrown  out  and  replaced  with  perfect  sheets.  This  work 
is  important,  as  cathode  contacts  with  the  tank  walls 
cause  deposition  on  the  lead  and  considerable  loss  in 
current  efficiency.  In  replacing  every  cathode  he  has 
corrected,  the  light-copper  man  "feels"  it  into  its  place 
between  the  anodes,  lifting  it  first  on  one  side,  then  on 
the  other,  as  already  described.  When  he  encounters  a 
bad  contact,  he  scrapes  the  contact  on  the  triangular 
bar  with  his  knife  and  sandpapers  the  notch  contact  and 
loop  contacts  of  the  cathode  rod,  or,  better  still,  re- 
places the  rod  with  a  clean  one.  He  also  straightens  or 
replaces   any   bent  or   "rolling"   rods   which   may  have 
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found  their  way  into  the  tank.  The  light-copper  man's 
ivork  is  summed  up  in  the  statement  that  he  should 
never  leave  a  short-circuit  or  bad  contact  until  he  has 
done  everything  possible  permanently  to  correct  it. 

The  success  of  the  inspection  gang  is  dependent 
largely  upon  the  spirit  with  which  the  gang  goes  about 
its  work.  If  there  is  thorough  cooperation,  under  the 
yood  leadership  of  either  a  meterman  or  a  light-copper 
ixer,  preferably  the  latter,  high  ampere  efficiency  will 
ilmost  invariably  result.  Such  a  spirit  can  best  be 
naintained  by  constant  competition  among  the  various 
nspection  gangs  for  some  kind  of  cash  bonus  or  money 
Drize  for  high  efficiency. 


rhe  Gasoline   Locomotive  at  Smelting 
Plants 

In  slag  disposal  at  lead-  and  copper-smelting  plants 
;he  trolley  and  electric  locomotive  system  is  used  to  a 
arge  extent.  It  may  be  unnecessary  to  point  out  that 
he  installation  of  this  system  requires  direct  current 
generators,  switch-board  equipment,  and  additional  en- 
gines or  motors  in  the  power  plant,  as  well  as  the  string- 
ng  of  trolley  wires  about  the  plant.  There  is  an  ad- 
litional  element  of  risk  introduced  by  the  presence  of 
he  trolley  wire,  which  is  usually  placed  in  a  low  posi- 
ion.  In  spite  of  these  facts,  the  trolley  locomotive  has 
lisplaced  the  steam  locomotive  for  slag  haulage. 

The  gasoline  locomotive  has  reached  a  development 
hat  makes  it  worthy  of  careful  consideration  by  the 
meltery  manager.  It  possesses  the  advantages  of  being 
elf-contained  and  requires  no  additional  power-plant 
quipment  for  its  operation.  The  trolley  wire  is  dis- 
€nsed  with  and  the  only  additional  equipment  required 
t  the  smelting  plant  is  a  charging  station  and  gasoline 
torage.  From  an  operating  standpoint  the  gasoline 
)comotive  is  more  economical  of  fuel  (where  power  is 
enerated  by  steam)  than  the  electrical  installation, 
'his  is  particularly  true  where  fuel  costs  are  high.  In 
he  matter  of  repair  costs,  a  well-designed  and  well- 
onstructed  gasoline  locomotive  should  compare  favor- 
bly  with  the  trolley  locom,otive.  In  many  smelting  es- 
ablishments  the  gasoline  locomotive  offert  a  convenient 
olution  of  the  haulage  problem. 


Continuous  vs.  Intermittent  Tapping 

Early  blast-furnace  smelting  was  on  such  a  small  scale 
iiat  intermittent  tapping  successfully  answered  most 
equirements.  With  the  increase  in  size  of  the  smelt- 
ig  units  and  the  rapidity  of  smelting,  the  tapping  of 
tie  furnace  became  more  laborious  and  its  operation 
!ss  satisfactory.  This  was  particularly  so  in  the  case 
f  copper-matting  furnaces.  Attempts  to  apply  con- 
inuous  tapping  to  the  ordinary  tapping-hole  arrange- 
lents  were  failures,  on  account  of  the  difficulty  of 
roper  control.  The  invention  and  application  of  the 
lag  well  or  trapped-blast  form  of  slag  spout,  eliminated, 
3  a  considerable  extent,  all  of  the  objections  to  con- 
nuous  tapping.  Water-cooled  slag-well  spouts  naturally 
allowed  and  are  now  standard  on  most  copper-mat- 
ing furnaces. 

The  application  of  continuous  tapping  to  lead  blast 


furnaces  has  not  been  so  universally  applied,  principally 
for  the  reason  that  in  some  cases  furnace  charges  have 
been  such  as  to  produce  fluid  products  that  do  not  work 
well  with  the  continuous  tap.  A  charge  high  in  zinc 
or  arsenic  and  antimony  has  a  strong  tendency  to  pro- 
duce crusts  in  the  crucible  of  the  furnace.  With  the 
continuous  tap,  these  crusts  are  likely  to  accumulate  and 
produce  conditions  inimical  to  the  proper  operation  of 
the  furnace.  With  intermittent  tapping,  a  considerable 
amount  of  slag  and  partly  fused  crust-forming  products 
accumulate,  which  are  flushed  out,  and,  as  a  consequence, 
the  accumulation  of  crucible  crusts  is  retarded. 

The  prudent  metallurgist  will  carefully  consider  the 
nature  of  the  charges  and  the  products  resulting  before 
he  specifies  his  tapping  arrangements,  and  will  prefer 
intermittent  tapping  when  there  is  a  wide  variety  in  the 
chemical  composition  of  the  charges,  and  where  crust- 
forming  elements  are  conspicuous.  Where  the  charges 
produce  clean,  fluid  slags  and  there  is  an  absence  of  such 
elements,  the  continuous  slag  tap  is  selected.  Facilities 
for  slag  disposal  are  a  necessary  limitation  in  some  cases, 
but  usually  they  can  be  adjusted  to  permit  of  continuous 
tapping  of  the  furnace.  Where  this  cannot  be  done, 
intermittent  tapping  is  practiced. 


Buffalo  Bill  Over  There 

By  R.  W.  Raymond 

According  to  abundant  evidence,  there  is  a  general 
impression  in  the  German  army  that  the  American 
troops  are  savage  and  cruel.  A  German  officer,  cap- 
tured in  a  recent  battle,  made  to  one  of  our  reporters 
the  surprising  statement  that  the  Americans  mutilated 
the  bodies  of  the  wounded  as  well  as  the  dead;  and 
numerous  German  prisoners  have  expressed  great  sur- 
prise at  being  kindly  treated  after  capture.  How  could 
this  strange  misconception — antedating  even  the  arrival 
of  Americans  in  the  fighting  line — have  originated? 

The  answer  is— Buffalo  Bill!  The  "Wild  West"  show 
produced  in  Germany  a  profound  sensation,  and  was 
visited  by  millions  of  people,  who  regarded  it  as  a  pic- 
ture of  American  warfare.  The  German  soldiers  now  in 
the  ranks,  cherishing  the  traditions  of  their  childhood, 
have  been  expecting  the  American  infantry  to  assault 
them  with  wild  war-whoops,  to  torture  prisoners,  and  to 
scalp  the  wounded  as  well  as  the  dead.  The  cavalry 
horses  were  to  advance  upon  their  hind  legs,  pawing  the 
air,  or  bucking  and  jumping  while  their  riders  fired  un- 
erring shots  from  immense  revolvers.  In  vain  have  been 
the  official  declarations  that  the  Americans  were  insig- 
nificant in  number,  or  inexperienced  in  warfare,  or  even 
cowardly.  The  common  soldiers  have  been  afraid  of 
personal  contact  with  them.  If  artillery  and  machine 
guns  failed  to  stop  them,  there  was  nothing  to  do  but 
run  away  from  them.  Even  calling  them  "crazy"  has 
not  helped  the  matter.  At  close  quarters  an  army  of 
lunatics  is  the  most  terrible  of  all. 

Our  boys  have  contributed  something  to  the  confirma- 
tion of  this  superstition  by  going  gayly  into  battle  with 
Indian  war-whoops,  college  yells,  football  slogans  and 
other  "savage"  shouting.  It  is  an  amusing  phenom- 
enon that  the  Huns,  who  have  been  the  representatives 
of  unprecedented  ferocious  "frightfulness,"  should  be 
so  scared  by  the  memory  of  Buffalo  Bill! 
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Japan's  Supplies  of  Iron 

Notwithstanding  the  tranquil  state  of  the  steel  mar- 
ket, with  prices  comparatively  low,  the  price  of  pig  iron 
keeps  rising,  owing  to  the  demands  from  steel  works  and 
shipbuilders.  The  scarcity  of  materials  in  Japan  is  at- 
tributed to  the  difficulties  in  securing  goods  from  for- 
eign markets,  according  to  the  Evening  Post. 

Pig  iron  is  produced  in  Japan  in  quantity,  but  pro- 
duction is  far  from  sufficient  to  meet  the  needs  of  the 
country.  Formerly  pig  iron  was  imported  from  Can- 
ada, and  particularly  from  India  and  China.  India,  how- 
ever, stopped  its  exports  last  j'ear,  so  that  today  only  a 
small  quantity  is  received  from  this  source,  with  licenses 
issued  by  the  Indian  government.  The  Canadian  gov- 
ernment is  absolutely  embargoing  exports  of  pig  iron. 
China  is  the  only  country  on  which  Japan  can  rely  for  a 
part  of  her  needs. 

It  is  true  that  there  is  an  abundance  of  this  metal  In 
China,  but,  on  account  of  the  unreliable  customs,  trading 
can  be  carried  on  only  with  tw'O  or  three  large  firms. 
Many  of  the  smaller  concerns  are  eager  to  form  connec- 
tions with  Japanese  consumers,  but  their  goods  cannot 
be  handled  with  confidence,  for  they  are  often  adulter- 
ated with  some  other  cheaper  metal.  The  import  of  pig 
iron  during  1917  was  estimated  at  387,086,509  lb., 
against  278,071,986  lb.  in  1915. 

In  view  of  the  accelerating  demand,  the  only  allevia- 
tion seems  to  be  to  discover  or  develop  some  means  of 
obtaining  supplies  from  abroad.  Movements  are  on 
foot  within  the  country  to  increase  the  output  in  Japan 
by  the  importation  of  ores;  however,  no  substantial 
progress  has  been  reported  on  this  matter. 


Accidents  at  Metallurgical  Works 
in   1916 

The  Bureau  of  ^Vfines,  in  Technical  Paper  201,  com- 
piled by  A.  H.  Fay,  gives  the  accidents  at  metallurgical 
w'orks  in  the  United  States  for  the  year  1916.  The 
report  shows  a  reduction  in  fatal  accidents  at  smelt- 
eries and  ore-dressing  plants.  The  non-fatal  injuries 
show  an  increase,  but  this  is  said  to  be  due  to  the 
more  complete  returns,  which  cover  150  smelting  plants 
treating  copper,  lead,  zinc  and  quicksilver.  The  iron 
blast  furnaces  are  not  included.  The  ore-dressing 
plants  represent  concentrating  plants  for  copper,  lead 
and  zinc  ores,  stamp  mills,  cyanide  plants  and  iron- 
ore  washeries.  The  fatalities  on  a  basis  per  thousand 
300-day  workers  is  1.41  for  ore-dressing  plants  and  0.73 
for  smelting  plants. 

Auxiliary  works  include  machine  shops,  carpenter 
shop.s,  yards,  and  general  construction,  all  a  part  of 
metallurgical  plants,  but  should  not  be  included  in 
actual  operating  departments.  Reduced  to  a  300-day 
basis,  the  fatality  rate  is  0.89  per  1000.  Fifty-seven 
per  cent,  of  these  fatalities  were  due  to  falls  or  falling 
objects.  At  ore-dressing  plants  33%  of  the  fatalities 
were  caused  by  machinery,  6%  by  falls,  and  21%  by 
haulage  .sy.stems.  Of  the  injuries,  18%  were  from 
machinery,  and  6%  from  haulage  systems.  At  smelt- 
eries 22''r  of  the  fatalities  were  caused  by  machinery, 
2'>'^r  by  falls,  n^/r  by  haulage  systems,  11%  by  bums 
and   11'.    by  falling  objects.     At  auxiliary  plants  35% 


of  the  fatalities  were  from  falls,  14%  from  electricity 

and  14%  from  falling  objects.  A  separate  compilation 
of  copper  metallurgical  plants  shows  the  fatality  rate 
per  thousand  300-day  workers  as  1.06  at  the  mills  and 
0.81  at  the  smelteries. 

ACCIDENTS  AT  ORE-DRESSING  PLANTS  (a)   IN   1916 

Men       Average  Days 

State                                Employed       Worked  Killed       Injured 

Utah 3,017               356  5               711 

Ajizona 2,380               332  3                524 

Michigan 2.255               312  2                137 

Montana 2,153               300  3                168 

Nevada 1,556               330  1                133 

Colorado 1,382              300  4               176 

Missouri 1,375               291  1                186 

New  Mexico 1,346               345  4                310 

Alaska 925               360  0                127 

California 794               295  0                118 

New  Jersey 715               337  3                  45 

Idaho   611               309  0                 75 

New  York 567               269  4                 73 

Virginia 475                286  1                  43 

Tennessee 460               262  1                  48 

Wisconsin 421                268  0                 90 

South  Dakota 362               320  0                  51 

Minnesota 286               251  0                  48 

Arkansas 173                247  0                  20 

Vermont 137               307  0                    8 

Oklahoma 94                226  0                  15 

Alabama 92                179  0                    9 

Kansas 80               298  0                    7 

Oregon 77                155  0                    2 

Georgia 68               286  0                   9 

Texas 60               290  0                    7 

Illinois 58                185  0                    4 

North  Carolina 55                276  0                    3 

Pennsylvania 25                313  0                    1 

Maryland 9                155  0                    1 

Other  States  (b) 340               274  1                  35 

Totals 22,348               215  33            3,184 

(a)  Concentration  plants  for  copper,  lead  and  zinc,  stamp  mills,  cyanide  plants, 
iron-ore  washeries. 

(6)  Washington  and  West  Virginia  not  reported. 

ACCIDENTS  AT  SMELTING  PLANTS  (a)   IN  1916 

Men      Average  Days 

State                               Employed       Worked  Killed        Injurtii 

Oklahoma 5,181                318  1                817 

New  Jersey 4,870               365  6                646 

Illinois 4,735                344  2             1,356 

Kansas 3,611                339  3               695 

Arizona 3,470               349  1             1,112 

Montana 3,200               306  3               333 

Colorado 3,099               300  1                508 

Pennsylvania 2,583               361  3                610 

Utah 2,401                365  8               622 

Missouri 1,532               354  2                317 

Maryland 1,300               351  I                605 

California 1,146               333  1                224 

Washington 1,045               336  1                135 

Michigan 1,001                326  1                251 

Texas    963                365  0                179 

West  Virginia 932               364  0                148 

Nevada 870                351  0                  90 

NewYork 570               271  I                361 

Arkansas 410                184  0                154 

Virginia 251                346  0                  39 

Tennessee 200                351  I                241 

So.  Dakota 16                147  0                    1 

Vermont 8                  50  0                    2 

Wisconsin 5               300  0                    1 

Other  States  (b) 360               361  0                209 

Total   43,759               338  36            9,656 

(o)  Copper,  lead,  zinc  and  quicksilver,  but  not  iron. 

(6)  Alabama,    Alaska,   Georgia,    Idaho,    Minnesota,    North  Carolina,    New 
Mexico,  and  Oregon  not  reported. 

ACCIDENTS  AT  AUXILIARY  WORKS  (a)   IN  1916 

Men      Average  Days 

State                              Employed       Worked  Killed       Injured 

Montana 3,027               324  6               307 

Arizona 2,512               341  4               385 

Pennsylvania 1,398               363  2               168 

Oklahoma 1,381                332  0                187 

Illinois 1,325               351  0                300 

Utah 857               362  0               231 

Missouri 815                310  0                103 

Washington 642               365  0                121 

Virginia    418                327  I                   II 

West  Virginia 375                 335  0                   94 

California 280               363  0                  56 

Texas 215               358  1                 102 

New  Jersey 148               364  0                  14 

Tc^nnessee 123                347  0                136 

Idaho   . 88                232  0                    2 

Wisconsin 85                158  0                   8 

Michigan 77               345  0                    I 

Nevada 70               267  0                    3 

N.iw  York 50               296  0                    2 

Kansas   16               335  0                   9 

Other  States  (6) 23                194  0                   0 

Total   13.925               338  14            2,240 

(n)  Machine  shopn,  carpenter  shopB,  yards  and  general  construction. 
(/))  Ahihariin,  Alanka,  Arkansas,  Colorado,  Georgia,  Maryland,  MinncBota,  New 

Mexico,  North  Carolina,  OrcBon,  South  Dakota  and  Vermont  not  reported. 
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Mechanical  Scotch-Hearth  Smelting 


By  WILLIAM  E.  NEWNAM* 


The  suitability  of  hearth  smelting  for  compara^ 
tivehj  small  quantities  of  galena  concentrates  and 
the  advantage  of  low  first  cost.  Type  of  installa- 
tion should  be  determined  by  local  conditions  and 
requirements.  The  production  of  matte  and  its 
subsequent  smelting  treatment  with  concentrate 
are  discussed,  and  comparative  details  given.  It 
is  suggested  that  there  is  scope  for  the  extension 
of  Scotch-hearth  smelting.    The  ideal  installation. 


FOR  the  last  two  years  there  has  been  a  marked 
revival  of  Scotch-hearth  smelting,  attributable  to 
the  introduction  of  the  mechanically  operated 
hearth,  v^^hich  has  improved  the  efficiency  of  the  oper- 
ation, greatly  lowered  the  cost  of  smelting,  and  elim- 
inated the  objectionable  features  of  the  old  hand-oper- 
ated hearths.  In  the  middle  West  practically  all  of  the 
latter  have  been  replaced  with  mechanically  operated 
hearths,  and  several  new  plants  of  this  type  are  being 
successfully  operated.  There  are  now  43  mechanically 
operated  hearths  in  use  in  the  district  mentioned,  and 
several  new  plants  are  projected.  In  Canada  and  Spain 
mechanically  operated  hearth  plants  are  now  in  oper- 
ation and  a  new  plant  is  under  construction  in  England 
which  will  supplant  the  old  hand-operated  Scotch  hearths 
and  Flintshire  furnaces. 

The  extreme  elasticity  of  the  hearth-smelting  oper- 
ation recommends  this  furnace  where  the  tonnage  of 
galena  concentrate  is  comparatively  small,  and  under 
conditions  which  in  the  past  would  have  made  the  con- 
struction of  a  regulation  lead  blast-furnace  plant  im- 
practicable. Where  electric  power  can  be  purchased,  as 
is  the  case  throughout  the  greater  part  of  the  Mississippi 
Valley,  the  construction  cost  of  a  hearth  plant  is  rel- 
atively low  as  compared  with  the  ordinary  smelter  con- 
struction. Any  mine  having  a  daily  production  of  20 
tons  or  more  of  suitable  galena  concentrate  can  econom- 
ically smelt  this  at  the  locality  of  production. 

Several  hearth  plants  having  a  capacity  of  100  tons  of 
concentrate  per  day  are  now  in  operation,  and  accom- 
panying illustrations  are  intended  to  illustrate  a  typical 
installation.  The  plant  shown  is  designed  for  the  pro- 
duction of  chemical  lead  from  non-argentiferous  concen- 
trate containing  an  average  of  70%  or  over  in  lead 
content,  the  plant  site  being  comparatively  level  ground. 
Fwo  types  of  installation  are  in  vogue.  In  the  first, 
;he  hearths  are  placed  in  a  straight  line  facing  in  the 
same  direction,  all  being  right  hand  and  with  inter- 
changeable parts.  This  type  of  installation  is  prefer- 
ible  in  the  case  of  small  plants,  or  where  there  is  ample 
space  available,  as  it  enables  the  placing  of  the  flue 
system  outside  the  hearth  building,  which  greatly  re- 
duces the  temperature  of  the  hearth  room  and  obviates 
the  necessity  of  collecting  the  flue  dust  within  the  build- 
ing, thus  greatly  improving  the  working  conditions.  It 
is  shown  in  Figs.  1  and  2.  In  the  second  type  of  instal- 
lation the  hearths   are  placed   in  two  lines  facing   in 


opposite  directions,  one  line  being  right-hand  and  the 
other  left-hand  hearths,  with  the  flue  system  between 
the  two  lines.  This  arrangement  is  employed  in  cases 
where  the  space  is  limited  or  where  a  large  number  of 
hearths  are  installed.     (See  Fig.  3.) 

In  localities  where  it  is  impossible  advantageously  to 
sell  the  resultant  gray  slag,  this  product  is  accumulated 
and  periodically  smelted  in  a  small  lead  blast  furnace. 
This  gray  slag  is  admirably  adapted,  both  physically  and 
chemically,  to  blast-furnace  smelting;  and,  owing  to  its 
low  sulphur  content,  is  productive  of  little  matte. 

From  each  ton  of  original  galena  concentrate  treated 
there  is  produced  at  the  blast  furnace  about  40  lb.  of 
matte,  or  approximately  2%.  I  have  found  that  this 
matte,  when  granulated  or  crushed  to  i  in.,  and  bedded 
with  the  concentrate,  can  be  perfectly  roasted  at  only 
the  expense  of  granulating  or  crushing  and  bedding.  It 
has  been  found  that  as  much  as  6^r  of  matte  can  be 
mixed  with  the  concentrate  and  treated  in  this  manner 
with  little  diminution  in  the  lead  extraction  in  the 
hearths.     The  following  is  a  comparison  of  analyses  of 


•Superintendent,    St.    Louis    S.    &    R.    Co.,    Collinsville,    Illinois. 


FIG.  1.   END  VIEW  OF  HEARTH  PLANT 

gray   slag  from   smelting   straight   concentrate,   and   a 
mixture  of  concentrate  and  matte. 

Pb  Insol.  FeO  CaO  S 

Concent,  only,  per  cent.  ..  .47.0         7.4  9.0  8.4  2.6 
Concentrate  and  matte,  per 

cent 45.1         6.0  19.5  7.0  2.5 

Much  less  fuel  is  used  in  the  hearth  when  smelting 
the  concentrate  and  matte  mixture,  on  account  of  the 
higher  sulphur  content  resulting  from  the  addition  of 
the  matte. 

Though  the  Scotch  hearth  has  been  employed  almost 
exclusively  in  smelting  non-argentiferous  galena  for  the 
production  of  chemical  lead,  there  is  no  reason,  consid- 
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FIG.    2.      FRONT   VIEW   OF   HEARTH    PLANT 
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FIG.    3.      E.N'D   VIEW   OF    IIE.XRTH    PLANT 
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ering  the  low  lead  loss  in  correct  hearth  smelting,  why 
argentiferous  galena  cannot  be  economically  smelted  and 
refined  lead  produced  by  adding  the  necessary  refining 
facilities  and  equipment.  In  cases  of  plants  employing 
the  roasting  or  sintering  and  blast-furnace  process, 
wliere  a  part  of  the  lead-bearing  material  is  too  low  in 
lead  content  to  be  economically  smelted  in  the  hearth,  the 
hearth  can  be  advantageously  employed  in  smelting  the 
higher-grade  concentrate,  with  a  reduction  of  the  total 
smelting  cost.  This  fact  has  been  demonstrated  during 
the  last  year. 

The  general  design  of  the  plant  here  shown  (Fig. 
4)  provides  for  five  mechanically  operated  hearths  hav- 
ing ample  capacity  for  the  smelting  of  100  tons  of  con- 
centrate per  day,  and  for  the  resultant  byproducts,  such 
as  flue  dust  from  the  hearths  and  blast  furnace,  burnt 
bag-house  fume,  and  like  material.  The  gray  slag  is 
thrown  into  dump  cars  as  it  is  taken  from  the  hearth, 
and  at  the  end  of  each  shift  the  car  is  switched  over  the 
storage  bins  and  dumped.  The  pig  lead  is  stacked  on 
trucks  as  it  is  molded,  at  each  hearth;  and  the  loaded 
trucks,  at  the  end  of  each  shift,  are  switched  to  the  re- 
finerj-  and  the  pig  lead  is  charged  into  the  drossing  ket- 
tle by  means  of  the  overhead  crane.  The  flue  dust  is 
collected  in  closed  hopper  cars,  and  taken  to  the  pugging 
department,  where  the  dust  is  elevated  into  a  closed  stor- 
age bin  and  periodically  run  through  the  pug  mill  with 
a  small  percentage  of  quicklime  and  ferrous  sulphate. 
The  pugged  flu?  dust  is  delivered  into  dump  cars,  which 
are  switched  over  the  concentrate  storage  bins  and 
bedded  with  the  concentrate. 

The  baghouse  fume  burns  with  great  facility  into,  a 
den'ie  crj'stalline  mass.  This  fume,  after  burning,  is 
loaded  into  dump  cars  and  switched  over  the  concen- 
trate storage  bins  and  bedded  with  the  concentrate  and 
pugged  flue  dust.  Owing  to  the  high  lead  charge  in  the 
blast  furnace,  the  lead  is  run  in  a  continuous  stream 
into  pots  of  the  two  tons'  capacity,  which,  when  filled,  are 
switched  to  refinery  and  by  means  of  the  overhead  crane 
poured  directly  into  the  drossing  kettle. 

In  the  plan  shov^m  herewith  provision  is  made  for 
hearth  and  baghouse  expansion,  and  space  is  also  pro- 
vided for  the  installation  of  roasting  or  sintering  equip- 
ment in  the  event  of  the  receipt  of  flotation  concentrate 
or  concentrate  too  low  in  lead  content  to  be  smelted 
economically  by  the  hearth  process.  In  case  of  expan- 
sion, the  required  additional  radiating  surface  of  the 
flue  can  be  obtained  by  the  introduction  of  multiple 
goosenecks  into  the  flue  system. 


Mason  Valley  Mines  Co, 

The  Mason  Valley  Mines  Co.,  operating  a  copper  mine 
at  Thompson,  Nev.,  and  a  .smeltery  near  Wabuska,  re- 
port.s  a  net  profit  for  the  1917  operations  of  $358,278 
after  charges  for  interest,  depreciation,  etc.,  aggregat- 
ing $242,672.  Total  ore  smelted  was  294,958  tons,  of 
which  114,273  tons  was  from  its  own  property.  The 
production  of  blister  copper  totaled  7038  tons,  which 
contained  1036.636  oz.  of  gold,  46,258  oz.  of  silver  and 
13,914,764  lb.  of  copper.  Development  work  aggregat- 
ing 2949  ft.  was  done  during  the  year. 


Today    ih    an    oppurtuni"    time    to    Hcnd    a    check    for    the 
Comfort   [  unfl  of  I  hi-  27th   KnKinecTH. 


Tennessee  Copper  and  Chemical 
Corporation 

The  report  for  1917  of  the  Tennessee  Copper  and 
Chemical  Corporation,  which  was  organized  in  the  lat- 
ter part  of  1916  for  the  purpose  of  refinancing  the  Ten- 
nessee Copper  Co.,  which  is  still  the  operating  unit  of 
the  organization  at  Ducktowni,  Tenn.,  indicates  gross 
profits  of  $1,346,082  This  total  is  reduced  by  interest 
and  depreciation  items  to  a  net  profit  of  $911,150,  which, 
added  to  the  surplus  of  $1,717,8'84  reported  at  the  be- 
ginning of  the  year,  gives  a  total  of  $2,629,034,  but 
from  this  there  is  deducted  $733,630,  as  a  charge  cover- 
ing settlement  of  sundry  claims  and  losses,  leaving  $1,- 
895,403  carried  to  surplus.  Ore  production  and  tonnage 
costs,  development  work  and  estimated  ore  reserves  at 
the  various  mines  are  summarized  in  Table  I.  At  the 
smeltery  457,902  tons  of  its  own  ore  yielded  10,547,708 
lb.  of  fine  copper,  or  23.035  lb.  per  ton. 

TABLE  I.     MINE  OPRATIONS  AND  COSTS, 
TENNESSEE  COPPER  CO..   1917 

Burra  Burra  London  Polk  Co. 

Mine  Mine  Mine  Total 

Development: 

Underground 2,290  ft.  697  120  3.107 

Diamond  drilling 1,754  ft  759  838  3,351 

Costperft $2.58  $158  $2.43  $2.31 

Ore  Production  and  Cost: 

Ore  tonnage 311,902  83,394  60,641  455.937 

Cost  mining $1,013  $1,271  $1,805  $1,165 

Cost  development .131  .215  .078  .139 

Total  cost  per  ton 1.144  1.486  1.883  1.305 

Ore  RcscrvcB* 

Available  tonnage 3,214,346         182,805  88,562         3,485,7 13  (o> 

Broken  in  stopes 225,000  27,000  3,000  255,000  (a> 

(a)  Figures  do  not  include  the  Eureka  mine. 

TABLE  II.     COPPER  PRODUCTION  COSTS, 
TENNESSEE  COPPER  CO.,  19-17 

Copper  Cost 
Per  Lb. 

Mining  expense $0.05603 

Railway  expense 00290 

Smelting  expense 07002 

Converter  expense 005&5 

Polk  County  slag 00051 

General  expense 01330 

Leaching  expense 0004 1 

Total    operating    costs    (exclusive    of  N.  Y. 

charges) $0.1 4902 

The  total  cost  per  ton  of  ore  treated  was  $3,433, 
equivalent  to  14.902c.  per  lb.  of  fine  copper,  subdivided  as 
ahown  in  Table  II.  The  total  tonnage  of  ore  and  fluxes 
smelted  was  671,015  and  of  coke  37,798.  The  smelting 
cost  was  $1,631  per  ton  of  ore,  and  the  converter  cost 
was  $0.00585  per  lb.  of  fine  copper.  The  production  of 
sulphuric  acid  for  the  year  was  much  the  largest  in  the 
history  of  the  company  and  amounted  to  262,858  tons 
of  60°  acid,  as  compared  with  181,637  tons  in  the  pre- 
vious year. 

Canadian  Fluorspar — According  to  the  Bulletin  of  the 
Canadian  Mining  Institute  the  fluorspar  marketed  in  Canada 
in  1916  was  1283  tons,  and  in  1917  4213  tons,  or  about  one- 
third  the  requirements  of  Canadian  steel  makers.  Increased 
demand  has  sent  the  price  sky-rocketing.  In  1916  the  aver- 
age price  received  by  the  producers  at  Madoc,  where  the 
entire  supply  is  mined,  was  $8  per  short  ton.  In  1917  this 
rose  to  $16.  The  price  is  still  on  the  up  grade,  $40  per  ton 
now  being  offered  for  spot  delivery,  although  contract  prices 
are  considerably  lower.  In  February  last  the  Mining  Cor- 
poration of  Canada  purchased  and  is  now  operating  the 
Wellington  and  Munro  property,  near  Madoc  village. 
Development  is  also  proceeding  on  the  Kane  property. 
Geologically  the  veins  cut  all  the  formations  from  the  young 
Paleozoic  limestones  to  the  older  crystalline  rocks.  The  vein 
walls  are  well  defined,  and  calcite  is  usually  associated  with 
Jluorspar. 
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Safety  Appliances  in  Smelteries  and  Refineries 


By  GEORGE  M.  DOUGLASS- 


A  description  of  the  devices  in  use  in  modern 
smelting  plants  to  prevent  accidents,  and  an  ap- 
peal for  the  better  understanding  of  "Safety- 
First"  principles.  The  causes  of  various  common 
accidents  are  described  and  preventive  measures 
discussed,  chief  of  ivhich  are  the  education  and 
cooperation  of  employees.  The  need  for  care  in 
the  design  and  construction  of  safety  appliances 
is  emphasized  and  the  importance  of  cleanliness 
and  order  in  and  around  a  plant  insisted  upon. 


THOUGH  certain  safety  devices  or  appliances  used 
for  the  protection  of  workmen  in  smelteries  and 
refineries  may  be  specially  designed  for  their 
particular  use,  similar  apparatus  may  be  adopted  with 
the  same  success  in  many  other  industries.  The  words 
'device"  and  "appliance"  cover  a  wide  field,  and  though 
a  safety  goggle  or  a  safety  legging  is  a  device  used  to 
protect  the  worker,  one  can  say  with  justification  that 
I  safeguard  over  a  dangerous  machine  is  also  a  device 
;o  protect  him.  When  considering  safety  devices,  there 
may  possibly  be  instances  where  the  condition  to  be 
)vercome  or  made  safe  could  be  termed  a  smeltery  prop- 
)sition,  as  the  metallurgists  say;  but  in  the  main  the 
majority  of  such  appliances  used  in  smelteries  or  re- 
ineries  can  be  used  in  other  industries  with  equal 
success. 

Accidents 

In  attempting  to  cover  a  wide  field,  in  outlining  the 
ase  of  the  various  devices  for  the  protection  of  the 
ivorker,  it  is  well  to  realize  that,  notwithstanding  the 
?reat  value  of  safety  devices  which  prevent  accidents, 
:his  type  or  class  of  accident  is  possibly  not  over  40% 
)f  the  total  number  occurring  in  these  industries.  Pur- 
;hasing  protective  apparatus  or  paying  for  installations 
:s  the  easiest  part  of  the  work;  getting  them  adopted 
aroperly  is  quite  another  matter,  and  for  that  it  is 
lecessary  to  rely  on  the  efficiency  of  the  plant  safety 
)rganization. 

The  moral  effect  of  the  use  of  safeguards  and  safety 
appliances  on  the  average  workman  is  considerable.  It 
s  the  tangible  way  of  showing  the  worker  that,  however 
apathetic  he  may  feel  toward  the  safety  work  of  the 
company,  the  boss  is  doing  his  part.  Whether  he 
;hinks  the  boss's  motives  ulterior  or  not,  the  "Safety- 
First"  campaign  is  positive  evidence  of  genuine  effort 
;o  prevent  accidents.  To  the  worker  who  is  interested 
n  safety  measures,  it  is  sufficient  proof  of  his  employer's 
villingness  in  that  regard. 

Classification  of  Accidents 

Presuming  that  everything  is  being  done  to  prevent 
10%  of  the  total  number  of  accidents,  by  means  of 
ippliances  or  safeguards,  there  still  remains  60%  to 
)e  taken  care  of  in  other  ways.  A  large  number  of 
iccidents  cannot  be  prevented  by  mechanical  devices 


or  appliances  of  any  sort.  Such  being  the  case,  the. 
proposition  resolves  itself  into  one  of  education  and 
right  thinking,  especially  the  correct  mental  attitude 
of  all  concerned.  What  are  termed  accidents  are  often 
the  results  of  conditions — the  condition  of  the  worker 
and  the  condition  under  which  he  labors.  Both  can  be 
and  are  being  improved.  How  quickly  the  object  can 
be  attained,  however,  depends  on  how  willingly  and  in- 
telligently the  cooperation  of  every  one  concerned  is 
given.  In  smelteries  and  refineries  probably  most  ac- 
cidents occur  around  the  furnaces  and  their  accessories, 
the  casting  wheels,  settlers,  slag  and  matte  ladles,  pots, 
and  trains.  Converters  and  roasters  are  included  as 
causatory  of  burns  from  hot  metal,  hot  calcines,  and 
the  tools  used  in  this  work. 

Prevention  Better  Than  Cure 

In  the  scientific  prevention  of  what  are  called  acci- 
dents, efforts  should  be  made  to  avoid  certain  con- 
tingencies by  ascertaining  the  cause,  instead  of  tinker- 
ing with  effects.  It  must  be  realized  that  the  safety 
appliances   mentioned   in   this   paper  are  more  or  less 


♦General    safety    inspector,    American    Smelting    and    Refining 
-ompany. 


KiG.    1.      PKOTKCTIVE  I.EGOTXG.S 

makeshifts  which  deal  with  effects.  With  present 
knowledge  it  is  not  always  possible  to  control  trouble 
at  the  source,  but  an  endeavor  is  being  made  to  negative 
the  possible  consequences  of  untoward  happenings  by 
the  use  of  safety  devices. 

Helmets,   respirators,   and  special  clothing  are  used 
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in  handling  hot  calcines  and  flue  dust,  on  account  of  the 
disagreeable  nature  or  condition  of  the  material.  More 
efficient  mechanical  methods  for  doing  this  will,  without 
doubt,  be  available  in  the  near  future.  The  problems  of 
fume  and  dust  are  being  handled  with  increasingly  satis- 
factorj-  results;  and  it  is  a  consolation  to  realize  that 
the  use  of  certain  devices,  especially  those  worn  on  the 
person,  may  not  always  be  necessary-. 

Burns  are  caused  by  splashes,  spills  of  matte  and  slag, 
and  by  handling  hot  objects     Protective  appliances  (as 


FIG.    2.      OU.ARD  TO   M.A.TTE  TAP 

worn  on  the  person)  are  goggles,  leggings,  gloves. 
aprons,  woolen  shirts  and  felt  hats.  A  suitable  legging 
will  prevent  many  burns  on  lower  limbs  and  feet  to 
which  handlers  of  hot  metals  are  liable.  A  good  legging 
^Fig.  1)  is  made  of  fireproof ed  canvas  or  chrome 
leather  upon  a  spring-steel  frame,  which  holds  it  lightly 
over  the  leg.  There  is  an  extension  which  practically 
covers  the  worker's  shoe,  permitting  him  to  wear  the 
style  he  likes  best.  This  is  important,  as  considerable 
opposition  is  encountered  when  the  wearing  of  certain 
styles  of  so-called  .safety  shoes  has  been  insisted  upon. 
A  molder  in  a  foundry',  for  instance,  can  wear  a  shoe 
that  a  smelterman  cannot  wear.  The  molder  stands  or 
stoops  to  do  his  work  on  a  comparatively  cool  soft 
floor,  but  the  smelterman  stands  on  hard  and  hot  sur- 
faces, and  must  have  comfortable  footwear. 

If  the  legging  and  extension  are  kept  in  good  order, 
the  maximum  of  protection  is  afforded  the  foot  and 
lower  limb.  A  hot-metal  worker  is  fairly  well  equipped 
to  do  his  work  in  safety  when  provided  with  a  good 


canvas  fireproofed  apron,  which  should  reach  from  waist 
line  to  below  top  of  leggings;  a  woolen  shirt,  a  pair 
of  safety  goggles,  and  a  felt  hat.  m 

Use  of  Safety  Goggles 

The  wearing  of  safety  goggles  has  become  a  habit 
with  many  workers,  and  there  are  few  departments  in 
any  plant  where  they  are  not  required.  Objections  were 
made  by  men  wearing  the  metal-frame  goggle  where 
intense  heat  is  encountered,  such  as  at  the  reverberatory 
furnace  slag  bay;  and  with  the  object  of  overcoming 
this  trouble,  experiments  are  being  made  with  a  new 
style  of  goggle.  The  new  frames  are  made  of  material 
that  will  not  absorb  heat  so  readily,  and  the  goggle  is 
shaped  to  fit  closely  to  the  eye  socket,  is  dust  proof, 
and  ventilated  in  such  a  manner  that  particles  cannot 
enter.  It  is  fitted  with  side  lights  and  held  in  position 
with  an  elastic  band.  The  necessity  for  protective 
goggles  is  admitted. 

Light  fireproof  helmets  for  workers  under  calcine 
hoppers  in  the  roaster  department;  masks,  headpieces, 
and  respirators  for  those  obliged  to  go  into  fume  and 
dust,  with  gloves  and  hand  leathers,  all  of  which  are 
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used  with  considerable  success  in  preventing  injuries, 
constitute  the  rest  of  the  devices  that  can  be  worn  by 
the  workers  in  copper  and  lead  smelteries  and  refineries. 
In  their  .special  uses  such  appliances  are  of  undoubted 
value,  and  they  will  be  employed  until  the  industry 
learns  how  to  control  causes  that  bring  about  the  ef- 
fects which  make  their  use  necessary. 
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The  value  of  all  such  appliances  depends  upon  how 
faithfully  or  conscientiously  they  are  worn.  Further- 
more, it  must  not  be  forgotten  that  a  supply  of  safety 
appliances  for  a  large  establishment  involves  a  con- 
siderable outlay.  An  efficient  distributing  and  checking 
system  is  also  necessary,  not  only  to  know  who  are  using 
the  different  devices,  but  in  order  that  they  may  be 
kept  in  proper  repair.  Goggles  and  leggings  cannot  be 
distributed  indiscriminately;  the  workmen  must  be 
properly  fitted.  A  man  cannot  be  expected  to  do  hi< 
work  well  if  his  goggles  are  not  suitable.  Leggings 
should  be  made  for  right  and  left  leg,  in  order  to  be 
really  comfortable.  The  little  things  count  in  the  en- 
deavor to  get  men  to  use  safety  appliances,  and  to 
want  to  use  them.     Unless  the  men  appreciate  their 
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FIG.   3.      SAFETY  BULLETIN 

value,  they  will  try  to  avoid  wearing  them.     The  first 
consideration  is  to  have  them  comfortable. 

Coming  to  the  more  strictly  mechanical  safety  appli- 
ances in  connection  with  the  work  of  handling  hot 
metal,  a  picture  is  shown  of  different  methods  adopted 
to  prevent  slugs  and  sparks  flying  from  tap  holes  and 
slag  bays.  Fig.  2  shows  a  simple  guard  fitted  to  the 
matte  tap  of  a  reverberatory  furnace.  A  chain  curtain 
is  sometimes  used  for  the  same  purpose  with  consider- 
able success  where  openings  are  large.  Tools  can  be 
passed  through  and  work  done  while  a  clear  view  is 
obtained  of  the  interior  of  the  furnace.  Fig.  3  re- 
produces a  picture  used  as  a  safety  bulletin  warning 
workmen  against  filling  ladles  too  full  for  safety.  There 
are  times  when  this  cannot  be  avoided,  but  to  make  a 
regular  practice  of  filling  pots  or  ladles  so  full  that  the 
movements  to  which  they  are  necessarily  subjected 
cause  slopping  over  of  molten  material,  that  has  cost 
fuel  and  effort  to  smelt,  is  not  only  inefficient  from  the 
point  of  view  of  economy,  but  is  most  dangerous  to  life 
and  limb. 

Roasting-Plant  Precautions 

In  the  transportation  of  the  hot  calcine  from  roasters 
to  reverberatories,  workers  are  necessarily  exposed  to 
red-hot  fine  ore  and  dust.  Burns  must  be  guarded 
against,  and  it  is  essential  that  the  workers'  heads  and 
feet  be  well  protected.  Even  when  every  precaution 
is  taken,  it  is  difficult  to  avoid  slight  spills  occasionally. 
The  abrasive  quality  of  the  ore  causes  wear  of  surfaces, 


permitting  leaks  until  repairs  can  be  made.  The  lorry 
car  while  loading  is  virtually  closed  by  having  an  ex- 
tension from  the  underside,  or  discharge  from  hopper, 
let  down  in  such  a  manner  as  to  act  as  a  cover  for  the 
top  of  the  car,  thereby  retaining  dust  and  preventing 
spilling  over  the  edges.  This  extension  is  fitted  with 
pipe-sleeve  connections  on  each  side,  leading  back  to  the 
upper  part  of  the  hopper,  and  permits  dust  to  return  into 
the  upper  chamber  instead  of  permeating  the  atmosphere 
below.  It  is  a  good  plan  to  have  the  track  floor  under 
hoppers  evenly  concreted  to  the  level  of  the  under  side 
of  the  rails,  so  that  there  are  neither  holes  nor  re- 
cesses where  hot  calcines  may  lodge,  and  into  which  a 
worker  could  step  and  be  burned.  A  smooth  floor  means 
an  easy  floor  to  keep  clean ;  and  the  resultant  economy, 
both  in  the  reduction  of  number  of  burns  to  workmen 
and  in  the  force  of  clean-up  men  needed,  makes  the 
expense  of  concreting  well  worth  while. 

Fumes  at  Lead  Blast  Furnaces 

At  lead  blast  furnaces  the  question  of  protecting  the 
worker  from  escaping  fumes  of  matte,  slag,  and  lead 
is  extremely  important,  and  no  expense  should  be  spared 
in  the  attempt  to  minimize  the  danger  to  health  from 
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FIG.   4.     TYPE  OF  HOOD  TO  COLLECT  FUMES 

inhaling  these  poisons.  The  attention  given  to  this 
subject  at  lead  furnaces  during  the  last  five  years  has 
resulted  in  a  gradual  elimination  of  what  is  known  as 
plumbism.  Cleanliness  on  the  part  of  the  worker  is 
inculcated,  and  he  is  provided  with  every  convenience 
in  the  form  of  wash  and  change  rooms,  lunch  rooms 
where  he  cannot  eat  until  he  has  washed  his  hands,  and 
constant  medical  supervision.  Fig.  4  shows  the  hoods 
over  the  slag  flowing  from  the  furnace  tap  to  the  pot. 
Note  the  dense  fumes  from  the  pot,  none  of  which 
escape  into  the  surrounding  atmosphere.  Fig.  5  il- 
lustrates a  matte  pan  hood,  raised  for  opening  the  tap 
hole.  Note  the  safety  rod,  hooked  under  the  edge  of 
hood  in  case  the  suspension  cable  should  break.  Fig.  6 
shows  the  tap  spout  and  lead  well  hoods.  Note  how 
efficiently  the  fumes  are  inducted  into  the  hoods. 
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Some  of  the  simplest  methods  of  making  plants  safe 
for  workers,  and  in  ways  which  are  now  known  as  stan- 
dard (that  is,  resulting  in  a  maximum  of  safety  with  a 
minimum  of  expense)  are  often  neglected  as  not  being 
of  sufficient  importance  to  warrant  careful  attention. 
Results  in  the  prevention  of  fatal  and  serious  happen- 
ings during  the  last  five  years,  however,  give  eloquent 
testimony  to  the  value  of  such  work,  carried  out  ac- 
cording to  standards  set  for  the  more  scientific  preven- 
tion of  accidents.  The  matter  of  hand  railings  or  guard 
railings  for  stairways,  trestles,  runways,  and  walkways, 
in  and  around  the  different  structures  and  yards  of  a 
large  plant,  although  relatively  a  simple  proposition,  is 
today  considered  most  important  from  the  point  of  view 
of  safety.     Persistence  is   needed   to   get   the  average 


FIG.   5.      MATTE  PAN  HOOD  WITH   SAFETY  HOOK 

carpenter,  pipefitter,  or  structural  ironworker  to  lay 
out  a  guard  railing  differently  from  what  had  been  the 
cu.stom  or  habit  for  many  years,  any  old  contraption  in 
the  form  of  a  railing  often  being  considered  good  enough. 
Some  2  X  4  in.  po.sts,  usually  .30  or  36  in.  high,  pitched 
.sometimes  15  or  20  ft.  apart,  with  a  rail  1  x  2  or  3  in. 
running  along  the  top  and  the  whole  thing  nailed  to- 
gether, wa.s  formerly  considered  adequate. 

Standard  Safety  Railing 

The  standard  safety  railing  today,  whether  of  wood, 
pipe  or  structural  .steel,  is  made  42  in.  high.  It  is  rigidly 
.supported  and  secured  to  posts  set  not  over  10  ft.  apart. 
These  posts  are  bolted  to  the  main  structure  at  their 
base  (^not  nailed  in  the  case  of  wooden  posts)  and  have 


what  is  termed  a  toe  or  base  board  not  less  than  6  in. 
wide  from  the  floor  level  up,  and  preferably  higher. 
In  some  instances,  notably  where  a  product  may  ac- 
cumulate or  pile  high,  the  base  board  is  taken  up  to  the 
middle  rail. 

Steel  angles  make  a  more  satisfactory  railing  than 
screwed  pipe,  as  angles  lend  themselves  more  readily  to 
the  fitting  of  the  toe  or  base  boards.     At  points  where 
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there  is  the  possibility  that  a  section  of  a  guard  railing 
may  have  to  be  removed,  it  can  be  bolted,  instead  of 
riveted  or  nailed.  All  railings  around  belt  drives,  and 
whether  of  wood  or  steel,  should  be  erected  in  such  a 
manner  as  to  permit  of  being  readily  taken  apart,  and 
as  readily  replaced.  A  section  of  railing  taken  down  to 
make  hurried  repairs,  unless  so  built,  is  likely  to  be  left 
down  until  a  more  convenient  moment,  and  there  is  a 
danger  of  some  one  being  hurt  or  killed.  Once  a  safe- 
guard has  been  installed  and  the  worker  accustomed  to 
the  protection  afforded,  it  is  the  height  of  folly  to  leave 
the  place  unguarded  for  a  moment. 

Railings  and  other  appliances  for  safety  purposes 
should  be  properly  constructed.  Makeshifts  are  a  waste 
of  material  and  time,  and  do  not  prevent  men  from 
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being  injured  and  killed.  The  guarding  of  conveyor 
head  pulleys,  trippers,  and  like  accessories,  is  most  im- 
portant. Numbers  of  serious  and  fatal  accidents  occur 
when  men  go  too  close  to  the  intake  of  the  pulley.  All 
such  parts  should  be  guarded  in  such  a  manner  as 
positively  to  prevent  attendants  from  getting  their 
arms  within  a  couple  of  feet  of  this  danger  point.     A 
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suitable  guard  to  prevent  accidents  is  highly  desirable. 
Opening  a  bottom-dump  car  with  an  ordinar>'  open 
jaw  wrench  is  a  hazardous  proceeding,  as  the  large 
number  of  serious  injuries  and  deaths  from  doing  so 
indicates.  There  are  several  excellent  safety  wrenches 
on  the  market,  and  one  of  these  should  always  be  used. 
Some  railroads  fit  their  cars  with  safety  wrenches  for 
the  purpose.  The  rough  handling  of  rolling  stock  and 
the  unavoidable  exposure  contribute  to  the  poor  con- 
dition in  which  wrenches  so  provided  are  found,  to  the 
great  danger  of  the  men  who  may  be  detailed  to  use 
them.  It  would  be  better  if  roads  omitted  such  equip- 
ment from  the  cars,  as  all  gangs  having  this  work  to 
do  prefer  to  use  their  own  wrenches,  which,  of  course, 
are  usually  kept  in  good  condition,  and  the  workmen 
are  accustomed  to  their  use.  If  this  practice  were 
universal,  many  serious  and  fatal  accidents  would  be 
avoided. 

Orderliness 

Cleanliness  and  order  in  and  around  any  plant,  and 
particularly  around  a  smeltery  or  refinery,  will  do  won- 
ders in  starting  men  on  the  right  road  to  an  interest  in 
safety  work.  A  general  clean-up  should  be  the  prelude 
to  a  safety  campaign;  where  there  is  disorder  there  is 
little  organization,  and  without  organization  there  can 
be  no  efficiency.  A  plant  that  might  be  justly  criticised 
in  this  respect  would  be  a  much  better  producer  in 
quality  if  not  in  quantity  if  disorder  and  accidents  were 
eliminated.  Even  though  it  did  not  produce  more  ton- 
nage of  product,  the  amount  it  did  produce  under  proper 
conditions  would  be  equivalent,  on  a  money  basis,  to  an 
increase.  This  has  been  proved  so  often  and  so  ir- 
refutably in  recent  years  that  it  seems  a  waste  of  words 
to  restate  it;  yet  there  are  still  untidy  and  dirty  plants, 
and  plants  that  have  entirely  too  many  killings  and 
maimings  because  those  in  control  are  fearful  that  any 
attempt  to  give  safety  a  free  hand  might  interfere  with 
production.  "If  safety  seems  to  interfere  with  hurry, 
cut  out  the  safety,"  is  a  pernicious  axiom  often  pro- 
mulgated to  the  detriment  of  real  safety  endeavor. 

With  the  right  organization  and  the  undivided  in- 
terest of  heads  of  departments  (and  this  can  be  secured 
by  any  manager  if  he  says  the  word),  the  safety  depart- 
ment given  a  free  hand  to  push  the  work  to  the  limit, 
is  there  a  manager  who  can  maintain  that  production 
or  tonnage  cannot  be  increased  by  cleanliness,  order,  and 
safety  measures? 

Poor  tools  and  tools  in  bad  condition  are  the  cause 
of  many  needless  injuries.  All  tools  should  be  kept  in 
good  order,  and  scrapped  as  soon  as  this  is  impossible. 
A  standing  rule  with  the  department  responsible  for  the 
upkeep  of  tools  should  be  that  any  chisel,  chisel  bar,  cut- 
ting bar,  or  tapping  bar  sent  to  have  its  point  dressed 
must  not  be  allowed  to  leave  the  shop  until  the  head  also 
is  attended  to.  All  burred  or  mushroomed  heads 
should  be  made  safe  before  leaving  the  shop.  It  is 
better  to  waste  an  inch  or  two  of  steel  than  to  have  an 
eye  put  out. 

The  foundation  of  all  safety  work  is  the  plan  of  cam- 
paign, the  organization,  and  the  safety  rules  from  which 
to  work.  The  safety  rules  should  be  compiled  with  the 
assistance  of  the  men  who  will  have  to  enforce  them ; 
and  rules  must  be  obeyed  just  as  soon  as  they  are 
learned  and  understood.     The  foreman  is  the  big  man 


in  this  work.  He  has  to  know,  therefore,  and  he  must 
learn  before  he  can  teach  his  workmen  safety  rules 
and  methods. 

The  purchasing  department  should  be  in  close  co- 
operation with  the  safety  department  and  the  plant 
engineers,  in  order  that  all  plans  and  orders  for  new 
machinery  and  construction  should  include  the  neces- 
sary safety  features.  Where  this  cannot  be  secured  from 
the  manufacturer,  and  guards  have  to  be  made  at  the 
plant,  this  should  be  done  before  the  machinery  is  operat- 
ed. Many  serious  accidents  occur  because  machinery'  and 
structures  are  operated  while  guards  are  being  made. 


Experiments  in  Fettling  Reverberatory 

Furnaces 

By  Forest  Rutherford* 

When  the  reverberatory  furnaces  of  the  Copper 
Queen  Consolidated  Mining  Co.,  Douglas,  Ariz.,  were 
built,  in  1912,  they  were  among  the  first  in  the 
country  to  have  holes  along  the  sides  of  the  arch 
through  which  the  fettling  was  dropped  for  the 
protection  of  the  side  walls.  Some  interesting  experi- 
ments were  made  on  these  furnaces,  which  influenced 
the  adoption  of  the  method  at  present  generally  used 
of  feeding  the  hot  charge  along  the  sides  of  the 
furnaces,  instead  of  in  the  center.  Work  has  been 
done  at  Cananea  along  somewhat  similar  lines,  but 
the  material  was  markedly  different  to  that  used  at 
the  Copper  Queen  plant,  and  is  so  well  known  that  I 
will  confine  my  remarks  to  a  description  of  what 
was  done  at  Douglas. 

With  the  adoption  of  this  method  of  fettling, 
especially  when  using  highly  siliceous  materials, 
serious  troubles  were  run  into,  such  as  silica  floaters 
and  the  formation  of  a  siliceous  scum  or  blanket 
over  the  slag,  which  effectually  interfered  with  fur- 
nace operations  and  caused  high  metal  losses.  This 
was  indeed  our  experience,  using,  at  first,  a  crushed 
barren  quartz  of  over  90%  Si0„  for  the  furnaces 
averaged  only  225  tons  per  furnace  day,  and  made 
slags  averaging  0.63%  Cu  and  higher,  on  a  45%  Cu 
matte.  It  was  up  to  me  as  superintendent  to  find  a 
remedy,  so  the  following  experiments  were  made: 

In  the  first  experiment,  the  barren  quartz  was  dis- 
placed by  a  siliceous  ore  analyzing  SiO,  80%,  Fe 
3.5%,  Al,03  3.3%,  Cu  4.5%,  (as  carbonate  and  sili- 
cate). We  felt  that  a  metal-bearing  material  should 
be  used,  and  perhaps  on  account  of  the  physical 
character  of  this  ore  it  would  stick  up  better  along 
the  walls.  The  results  were  rather  suprising,  for  the 
slag  immediately  jumped  up  to  0.75%,  and  at  times 
went  over  1%  Cu,  though  the  floaters  and  scum  were 
no  better.  An  examination  of  the  slag  and  scum 
showed  shots  of  metallic  copper  all  through,  and 
proved  that  the  copper  carbonate  and,  perhaps,  the 
silicate  were  simply  reduced  to  the  metallic  form, 
held  up  in  the  sticky  scum,  and  carried  out  of  the 
furnace.  Crushed  limestone  was  thrown  over  the 
scum  through  the  skimming  door,  but  helped  so  little 
that  we  decided  to  try  something  else. 

In  the  second  experiment  the  ore  used  was  of  almost 
exactly  the   same  analysis,  but  the   copper  was   all 
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present  as  sulphide.  The  floaters  and  scum  still 
bothered,  but  the  copper  content  of  the  slag  im- 
mediately dropped  to  0.55 ""r  and  under,  with  no  shot 
copper  visible.  This  proved  that  the  copper  should 
be  present  as  sulphide,  or  that  sulphur  should  be 
added  with  which  the  copper  could  combine  to  make 
matte;  and,  in  a  hot  and  liquid  form,  cut  through  the 
scum  to  the  matte  bath  below.  I  then  made  up  my 
mind  that  a  siliceous  ore  was  entirely  unnecessary, 
and  immediately  took  steps  to  get  an  ore  as  nearly 
self-fluxing  as  possible  in  which  there  was  sufficient 
sulphur  to  matte  the  copper.  The  ideal  material 
seemed  to  be  screenings  from  the  Copper  Queen  ores 
as  hoisted  from  the  mine  at  Bisbee,  which  analyzed 
as  follows:  SiO,  23^f,  Fe  26%,  CuO  2%,  AlA  7%» 
S  165c,  Cu  o.T^c,  and,  as  received,  contained  from  8 
to  12^c  moisture.  With  this  material  the  third  ex- 
periment was  started,  and  as  a  result,  its  use  became 
practice  at  the  plant  until  such  time  as  the  remodeling 
of  the  furnaces,  the  addition  of  roasters,  a  sulphide 
crushing  plant,  etc.,  allowed  us  to  begin  to  again 
displace  it  with  hot  calcined  ore. 

Immediately,  however,  on  using  the  screenings  a 
decided  change  was  noted  in  the  furnace.  The 
floaters  practically  disappeared,  the  slag  dropped  to 
0.49 ''r  Cu  and  under,  on  a  36%  Cu  matte,  and  the 
tonnage  increased  slightly  over  60  tons  per  furnace 
day;  the  men,  who  until  this  time  were  totally  dis- 
couraged, immediately  took  heart  and  became  enthusi- 
astic, and  a  big  load  was  lifted  off  the  shoulders  of 
the  superintendent. 

In  relating  these  experiences,  I  realize  that  they 
will  not  particularly  interest  the  men  operating  most 
of  the  larger  reverberatory  plants  today,  as  most  of 
these  plants  are  new  or  have  been  remodeled.  As 
a  result  of  the  work  done  at  Cananea  and  at  the 
Copper  Queen,  such  plants  have  adopted  the  method 
of  side-feeding  hot  calcines,  as  against  center  feed- 
ing of  the  hot  calcines  and  side  fettling  with  siliceous 
material.  I  hope,  however,  that  the  notes  may  be  of 
interest  to  some  of  the  metallurgists  who  are  not 
so  fortunately  placed,  and  are  still  using  siliceous 
ores  along  the  side  walls  of  their  reverberatory  fur- 
naces, with  all  the  attending  troubles.  All  that  is 
necessar\'  is  that  the  material  used  contains  suflS- 
cient  of  value  to  make  its  smelting  profitable,  and  that 
these  be  present  as  sulphides,  or  that  enough  sulphur 
be  present  to  rnatte  the  copper.  The  more  nearly 
self-fluxing  the  material,  the  better  the  results. 


Miami  Copper  Company 

The  annual  report  of  the  Miami  Copper  Co.,  of  Miami, 
Ariz.,  reflects  the  result  of  the  labor  strike  which  cur- 
tailed mining  operations  in  that  state  to  such  a  large 
extent  during  the  second  half  of  1917.  The  property 
wa.s  closed  for  seven  weeks,  but  by  the  end  of  the  year 
was  back  to  normal  condition.s.  Net  copper  production 
for  the  year  wa.s  43,863,699  lb.,  of  which  30,597,006  lb. 
wa.s  produced  during  the  first  half  of  the  year.  The 
profit-and-lo88  balance  of  $6,215,636  reported  as  of  Jan. 
1,  1917,  was  reduced  by  charges  for  depletion  during 
this  and  the  previous  year  to  $2,560,535.  Profits  for 
1917  were  $4,952,137,  and  gave  a  total  balance  available 
of  $7,512,672,  from  which  $2,801,677  was  paid  in  div- 


idends, leaving  $4,710,994  in  the  profit-and-loss  account. 
Two  additional  dividends  aggregating  $3,735,570  were 
deducted  from  the  surplus  account,  so  that  total  dividend 
payments  for  the  year  were  $6,537,247.  Copper  sold 
and  delivered  in  the  year  brought  29.15c.  per  pound. 

MIAMI  MILL  OPERATIONS  AND  COSTS,    1917 

Ore  milled 1,640,206  tons  averaging     2.032%  copper 

Concentrate  produced 53,639  tons  averaging  43.  040%  copper 

Copper  in  concentrate 46, 172,332  lb. 

Copper  per  ten  of  ore 28.15  1b. 

Mill  recovery 69.24% 

Direct  crushing  expense,  per  ton    $0.  297 

Direct  concentrating .214 

Tailing  and  concentrate  handling 051 

Water  for  concentrating .  1 00 

Experimental .029 

Total $0  691 

The  ore  mined  during  the  year  was  1,641,507  tons, 
from  various  sources  as  follows:  Development,  63,372 
tons;  top  slicing,  561,335  tons;  shrinkage  stopes.  Captain 
orebody,  1,000,521  tons,  and  other  orebodies,  16,279  tons. 
The  total  cost  per  lb.  of  copper  and  per  ton  of  ore  was 
as  follows: 

Per  Ton  Per  Lb. 

Ore  Copper 

Mining .■ $  1 .  268  $0.  0474 

Milling 691  .0259 

General 325  .0121 

Net  total $2.28  .$0.0854 

Concentrate  expenses .0412 

Gross  total $0 .  1 266 

Less  silver  proceeds  and  misc.  credits .0011 

Net $0.  1255 

Underground  development  work  totaled  25,476  ft. 
Churn  drilling  was  continued  for  the  purpose  of  more 
clearly  defining  the  low-grade  orebody.  Ore  reserves  at 
the  end  of  the  year  were  as  follows :  High-grade  sulphide 
ore,  14,760,000  tons,  averaging  2.40%  copper;  low-grade 
sulphide  ore,  28,000,000  tons,  averaging  1.06%  copper, 
and  mixed  sulphide  and  oxide  ore,  6,000,000  tons,  aver- 
aging 2.00%  copper. 


Avoidable  Damage  Not  Actionable 

By  A.  L.  H.  Street 

Applying  the  general  principle  of  law  that  one  ag- 
grieved by  another's  breach  of  contract  is  bound  to  make 
his  damage  as  light  as  he  can  in  reasonable  effort  to 
minimize  loss,  it  is  held  by  the  U.  S.  Circuit  Court  of 
Appeals  for  the  Eighth  Circuit,  in  an  opinion  handed 
down  in  the  case  of  Bear  Cat  Mining  Co.  vs.  Grasselli 
Chemical  Co.,  247  Federal  Reporter,  286,  that  where 
plaintiff,  as  lessee  of  a  mine,  sublet  to  defendant,  and 
defendant  wrongfully  suspended  operation  of  pumps 
pending  expiration  of  30  days'  notice  that  defendant 
would  surrender  its  rights  under  the  sublease,  and  the 
original  lessor  canceled  the  lease  to  plaintiff  because  of 
consequent  flooding  of  the  mine,  plaintiff  could  not  re- 
cover from  defendant  the  value  of  the  lease  rights  thus 
lost  to  plaintiff;  it  appearing  that  at  a  comparatively 
small  expense  plaintiff  could  have  operated  the  pumps 
and  thereby  avoided  forfeiture  of  the  main  lease.  In 
other  words,  the  measure  of  damages  directly  and  natu- 
rally resulting  from  defendant's  failure  to  operate  the 
pumps  until  termination  of  the  sublease  by  lapse  of 
notice  that  it  would  be  terminated,  was  the  cost  to 
plaintiff  of  doing  this. 


'Attorney  at  law,  820  Security  Bldgr.,  Minneapolis,  Minnesota. 
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Ideal  Layout  for  Silver-Lead  Smeltery 


By  guy  C.  RIDDELL^ 


A  lead-smelting  plant  for  1000  to  3000  tons 
of  charge  per  day  calls  for  extreme  flexibility 
in  track  system  and  the  duplication  of  all  vital 
units  in  mechanical  handling  apparatus  if 
charge-wheeling  is  to  be  eliminated  and  general 
labor  kept  at  a  minimum.  Standard-gage  tracks 
and  a  complete  railroad  circuit  of  plant,  as  well 
as  a  loop-system  for  blast-furnace  charging,  are 
essential  features.  Large  bin-storage  capacity, 
automatic  conveying  and  iveighing,  Dwight-Lloyd 
nodulizing  and  double-roasting  of  zinc  concen- 
trates and  lead  ores,  high-column  high-blast  lead 
smelting,  an  ingenious  large-scale  blast-furnace 
feed  system,  Cottrell  smoke  treaters,  and  certain 
novel  features  of  recent  American-Australian 
practice  are  included  in  the  following  suggestions. 


THE  ideal  lead-smelting  plant  is  not  to  be  found  in 
America.  Neither  has  it  been  discovered  in  Aus- 
tralia, Europe,  or  India.  Lining  up  the  varied 
/iews  of  metallurgists  here  and  there  about  the  world,  it 
ippears  that  the  ideal  layout  has  many  forms  in  many 
Tiinds ;  and  it  is  probable  that  he  is  wise  who  speaks  of 
m  ideal  plant  in  the  broadest  terms  only.  Needless  to 
say,  this  article  has  been  undertaken  only  at  the  instiga- 
;ion  of  the  editor  of  the  Journal,  who  has  cleared  the 
ground  somewhat  by  specifying  that  the  plant  be  "for 
jmelting  1000  tons  of  silver-lead  charge  per  day,  laid  out 
)n  level  ground,  with  a  declivity  on  one  side  of  the  ter- 
rain to  be  used  as  a  slag  dump — provision  to  be  made  in 
lesign  for  extension  of  plant  up  to  tripls  the  original 
;apacity." 

For  an  ideal  layout  a  wide  territory  must  be  searched, 
ind  the  final  composite  equipment  and  method  assembled 
from  every  corner  of  the  globe.  The  plant  a  description 
)f  which  follows  is  in  the  main  a  combination  of  Aus- 
;ralian  and  American  methods,  which,  though  possibly 
•ar  from  ideal,  fairly  reflect  the  present  state  of  the  art. 
In  addition  to  the  conditions  laid  down  above,  it  is 
lecessary  to  state  that  the  plant  will  be  a  customs 
;meltery  and  that  an  ample  supply  of  electric  power  is 
ivailable.  Siliceous  silver  and  gold  ores  will  be  handled, 
n  addition  to  enough  crude  and  concentrated  lead 
)res  to  give  from  25  to  35%  Pb  on  charge,  with  zinc 
inywhere  below  15%  ZnO  in  slag.  It  is  assumed 
;hat  the  plant  is  situated  in  a  temperate  climate  where 
jxcesses  of  season  do  net  upset  normal  precedure.  The 
mportant  factors  of  railroad  approach,  topography  of 
iite,  and  local  conditions  in  general  are  also  assumed  as 
)ffering  no  particular  difficulties  or  advantages.  In 
fact,  the  local  peculiarities  of  site  that  have  counted  so 
iecidedly  in  the  past  in  determining  the  lines  of  plants 
low  operating  have  not  been  considered.  The  flow  of 
naterial  will  not  be  assisted  by  gravity,  and  railroad 
;restle  work,  hoist,  and  bucket  elevator  are  necessary, 
rhe  general  layout  of  plant  is  shown  in  the  accompany- 
ng  diagram. 


♦Consulting    metallurgical    engineer,    United  States  Tariff  Com- 
nission,  Washington,  D.  C. 


Railroad  cars  deliver  either  to  the  sampling-mill  un- 
loading conveyor,  or  from  overhead  trestles  to  the  blast- 
furnace charge  bins,  Dwight  &  Lloyd  mixing  bins,  or 
stock  piles.  The  sampling  mill  has  a  capacity  of  50 
tons  per  hour,  and  mill  ores  are  delivered  to  blast- 
furnace and  Dwight  &  Lloyd  charge  bins  by  belt  con- 
veyors. From  the  Dwight  &  Lloyd  mixing  bins  the 
charge  is  assembled  by  cross  belts  and  delivered  by 
belt  conveyor  and  bucket-elevator  systems  to  the  A  and 
B  sections  of  a  Dwight  &  Lloyd  double-roa.sting  plant. 
Three  42-in.  A  machines  are  provided  and  four  42-in.  B 
machines.  Low-sulphur  ores,  which  do  not  require 
double  roasting,  by-pass  the  A  section,  proceeding  over 
separate  conveyor  to  B  section,  for  single  roasting  with 
the  crushed  A  sinter.  The  product  from  the  B  machines 
discharges  into  railroad  cars,  which  are  switched  and 
dumped  into  the  blast-furnace  charge  bins.  These  have 
scale  hoppers,  and  the  loaded  charge  cars  are  hauled 
from  these  bins  to  the  hoist  incline  by  electric  loco- 
motive, and  on  to  a  transfer  car  at  the  top  of  the  in- 
cline, which  switches  them  to  the  furnace  tops.  There 
are  three  blast  furnaces,  each  52  in.  by  180  in.  at 
tuyeres.  The  slag  is  handled  by  standard-gage  steel 
pot  cars,  and  the  matte-fall  is  so  low  that  a  single  settler 
box  suffices.  Bullion  is  handled  hot  from  the  blast 
furnace  to  the  refinery  by  monorail  electric  hoists.  The 
refinery  has  the  usual  equipment  for  the  Parkes  process. 
Gases  from  refinery  cupels,  blast  furnaces  and  D.  &  L. 
plant  are  passed  through  two  Cottrell  treaters — one 
small  unit  for  refinery  cupels,  and  a  large  treater  for 
combined  blast-furnace  and  D.  &  L.  gases.  Tke  arrange- 
ment of  entire  plant  permits  enlargement  at  a  later  date. 

Storage  Facilities 

Unless  considered  at  the  outset,  perhaps  no  single 
feature  of  smelting  work  is  more  perplexing  to  the 
operating  superintendent  than  the  disposition  of  surplus 
ores,  fuel  and  fluxes;  i.e.,  tonnages  beyond  those  ab- 
sorbed in  the  daily  process.  The  storage  and  reclama- 
tion of  materials  that  must  be  carried  in  reserve  has 
seldom  received  deserved  attention.  Strikes,  break-downs 
at  mine  and  smeltery,  and  unexpected  diversions  of  vital 
ore  supply  come  about  sooner  or  later;  and  there  are 
times  in  the  most  well-ordered  plant  operations  when 
reserve  stocks  must  be  called  upon,  or  added  to,  and 
unwelcome  expense  encountered. 

The  ideal  plant,  then,  should  be  equipped  not  only 
with  large  bin  storage  capacity  in  the  direct  line  to  the 
roasters  and  blast  :^urnaces,  but  also  with  stock  piles 
at  which  a  month's  supply  of  coke  and  ample  reserves 
of  iron,  lime  and  miscellaneous  ore  can  be  discharged 
from  a  railroad  trestle,  and  reclaimed  as  needed  by 
locomotive  crane.  One  particular  feature,  the  lack  of 
which  is  being  deplored  to  a  greater  or  less  degree  at 
many  existing  plants,  should  be  included,  namely,  ample 
storage  for  roasted  product  between  roasters  and  blast 
furnaces.  A  capacity  up  to  3000  tons  should  be  ar- 
ranged in  the  tier  of  blast-furnace  charge  bins  for 
roasted  product  alone.  Normally  carried  half  full,  these 
bins  will  keep  the  blast  furnaces  supplied  for  two 
days  when  the  roasters  are  idle.     When  the  blast  fur- 
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naces  are  under  repair  or  have  slowed  up  on  a  cranky 
spell,  the  roasters  can  operate  a  couple  of  days  or  so 
without  swamping  the  blast  department. 

Ore,  fuel,  and  fluxes  of  a  size  and  grade  such  that  no 
treatment  at  the  sampling  mill  is  necessary,  are  delivered 
to  blast  and  roaster  bins  from  an  overhead  railroad 
track.  The  material  for  the  sampling  mill  is  unlqaded 
from  another  railroad  track  into  receiving  hoppers 
beneath  the  rails,  these  hoppers  extending  at  least  three 
car  lengths  and  discharging  to  a  collecting  belt  which 
delivers  to  the  crusher.  The  crushed  material,  after 
sampling,  is  conveyed  by  belt  again  from  the  mill,  either 
to  storage  and  mixing  bins  for  the  D.  &  L.  double 
roasting  plant,  or  to  the  blast-furnace  oxide-ore  and 
flux  bins,  all  of  which  adjoin  the  sampling  mill.  Much 
of  the  material  coming  into  the  plant  is  of  such  size 
and  homogeneity — lead  concentrates  and  slimes,  fine 
oxide  ores  and  fluxes — that  sampling  by  fifth  or  tenth 
shovel  is  sufficient,  in  which  case  these  materials  are 
switched  directly  from  the  scale  house  to  the  D.  &  L. 
or  blast-furnace  charge  bins. 

Sampling  Mill 

Designed  for  50  tons  per  hour,  the  sampling  mill  has 
one  No.  5  gyratory,  two  16  x  36  in.,  one  14  x  30  in., 
and  one  12  x  12  in.  Traylor  automatic  side  adjusting 
rolls,  and  samplers  of  Vezin  type.  Electro  magnets  safe- 
guard the  rolls  and  crushers  from  scrap  iron,  and  above 
the  crushers,  rolls,  and  screens  are  placed  monorail 
hoists  for  the  repair  and  renewal  of  parts. 

DwiGHT  &  Lloyd  Double   Roasting   Plant 

The  various  concentrates,  crushed  sulphides  and  fluxes 
for  the  D.  &  L.  machines  are  delivered  by  cross  belts 
below  the  storage  bins  to  collecting  belts  which  convey 
to  either  A  or  5  section.  The  bulk  of  the  D.  &  L. 
storage  bins  are  used  for  high-sulphide  material  which 
is  destined  for  two  roasts,  but  a  few  bins  at  one  end  of 
the  line  are  set  apart  for  certain  ores,  of  5  to  15% 
sulphur  content,  which  need  only  a  single  roast,  and  for 
fine  material  which  requires  only  agglomerating.  One 
conveying  system  runs  from  these  latter  bins  direct  to 
B  section,  the  crushed  sinter  from  A  section  coming  out 
to  this  same  belt  for  transport  to  B  section.  Another 
conveying  system  runs  from  the  high  sulphide  bins  to  A 
section.  At  both  A  and  B  buildings,  the  charge  is 
raised  by  a  pair  of  bucket  elevators.  Either  elevator 
has  ample  capacity  for  the  total  duty  in  an  emergency. 
Seven  D.  &  L.  machines  are  provided,  three  in  one 
building  (A  machines)  for  pre-roasting  and  four  in 
another  building  (B  machines)  for  final  roasting,  with 
room  for  additional  machines  at  one  end  of  each  build- 
ing as  the  capacity  of  the  plant  is  increa.sed. 

Each  D.  &  L.  machine  is  provided  with  a  super-hopper, 
oscillatory  feed  distributor  and  double-muffle  oil  burner; 
and  each  A  machine  with  a  noduhzer,  to  be  described 
later.  At  the  discharge  end  of  each  A  machine  are  a 
.set  of  toothed  rolls  and  a  ;:-in.  screen  for  removing  raw 
fine  materiaL  The  oversize  from  the  screens  goes  to 
a  central  ball  mill,  which  delivers  the  crushed  product 
to  a  belt  conveyor  running  out  to  the  conveyor  system 
for  the  B  section.  The  ball  mill  is  perhaps  the  most 
effective  machine  for  this  intermediate  cru.shing,  when 
properly  designed  and  adju.sted.     The  best  size  of  par- 


ticle is  ic  to  :i  in.,  and  the  material  should  be  classified 
as  uniformly  as  possible. 

This  being  a  silver-lead  smeltery,  the  handling  of  high 
pyrite  ore  is  not  contemplated.  If  such  ore  is  encoun- 
tered in  considerable  amount,  the  D.  &  L.  process 
will  not  suffice.  In  the  blast  roasting  of  pyrite  the  "loose" 
atom  of  sulphur  is  distilled  from  the  mineral  by  the  high 
temperature  quickly  reached;  and  if  much  pyrite  is  car- 
ried on  the  charge,  the  free  sulphur  may, collect  in  the 
flues,  and  this  may,  under  certain  conditions,  result  in  an 
explosion.  Consequently,  a  furnace  of  the  Wedge  type 
which  heats  the  ore  slowly  and  gives  time  for  the  "loose" 
atom  of  sulphur  to  burn  to  SO,  in  the  furnace,  is  prefer- 
able for  pre-roasting  ores  which  contain  a  large  amount 
of  pyrite.     Fortunately,  the  other  sulphide  minerals  do 
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not  have  this  property  of  losing  sulphur,  so  that  they 
can  be  pre-roasted  in  D.  &  L.  machines  without  danger, 
together  with  ores  which  have  only  a  small  amount  of 
pyrite. 

Storage  or  take-up  capacity  is  provided  between  A 
and  B  sections,  in  bins  which  will  hold  1000  tons  of  B 
charge,  or  slightly  more  than  a  day's  run.  In  regular 
operation,  the  product  from  A  section  goes  directly  to 
the  B  machines,  via  the  toothed  rolls  and  ball  mill,  join- 
ing the  the  low-sulphur  material,  which  is  delivered 
direct  from  mixing  bins  to  B  section  by  belt  conveyor 
and  bucket  elevator.  This  intermediate  storage  is  avail- 
able, however,  when  shut-downs  occur  in  either  section. 

Final  sinter  from  the  B  machines  discharges  over  the 
screens  into  railroad  gondolas;  and  these  cars  are 
switched  for  dumping  to  the  high-line  track,  running 
to  the  top  of  the  blast-furnace  charge  bins.  There  are 
two  lines  of  approach  to  the  blast-furnace  bins  from 
the  D.  &  L.  plant.  Fines  through  the  screens  under  \  in. 
are  returned  to  B  charge  bj  belt  conveyor;  the  -\-  i  in. — 
i  in.  material  goes  to  grates  for  protective  dressing, 
if  made  necessary  by  hot  charge. 

The  charging  system  for  blast  furnaces  is  laid  out 
with  particular  regard  to  an  expected  subsequent  ex- 
pansion to  triple  capacity.  The  system  is  almost  en- 
tirely mechanical,  requiring  no  charge  wheelers.  Hopper 
bins  are  used  for  bulky  material  (coke,  lime  rock, 
roasted  products,  fluxes,  slag  shells)  ;  and  flat-bottom 
bins  for  oxide-mixture  beds.  Fuel  bins  are  roofed  over 
for  protection  from  the  weather.  Ilopper-bottom  bins 
are  15  ft.  deep,  20  ft.  wide  and  20  ft.  long,  and  mi.xture- 
bed  bins  40  and  60  ft.  long.     There  are  about  24  bins, 
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and  all  have  scale  hoppers  underneath — the  long  bins 
three  and  the  short  bins  two.  The  ingredients  of  the 
entire  charge  are  assembled  in  a  charge  car,  which  is 
motor  driven  and  has  a  hopper  of  a  length  approximately 
equal  to  that  of  the  blast  furnace.  This  charge  car 
runs  from  beneath  the  bins  to  the  furnace  tops.  Scalers 
weigh  the  respective  ingredients  into  the  bin  hoppers, 
which  are  supplied  with  arc  gates,  through  which  the 
weighed  material  is  allowed  to  flow  as  the  charge  cars 
travel  to  and  fro  underneath  the  hoppers,  thus  distribut- 
ing the  material  throughout  the  length  of  the  car.  Bed 
ore  is  cut  down  by  two  men  in  the  bins,  and  shoveled 
to  the  scale  hoppers. 

IDE.A.L  Track  System 

The  track  system  for  the  charge  cars  beneath  the 
bins  is  looped  by  means  of  spring  switches.  Leaving  the 
lower  end  of  the  hoist  incline,  the  empty  cars  are  drawn 
by  electric  motor  through  one  line  of  bins.  They  are 
stopped  for  charge  constituents  to  be  drawn  -out  at  des- 
ignated points,  and  proceed  ahead  until  the  spring 
switch  puts  them  over  on  to  one  of  the  parallel  tracks  on 
the  second  line  of  bins.  As  they  return  on.  €his  track, 
the  remaining  charge  requirements  ^re  drawn  out; 
and  finally  the  car  is  again  at  the  hoist  incline.  This 
incline  (30^)  begins  at  a  point  about  100  ft.  from 
the  furnace  building.  For  any  number  of  furnaces  up 
to  four  hoisting  and  feeding  proceeds  as  iollows: 

An  electric  hoisf  pulls  the  5-ton  charge  car  up  the 
incline  to  the  transfer  car,  which  runs  on  a  track  over 
the  furnace  tops  .and  at  right  angles  to  the  incline.  The 
latter  car,  having  its  own  motor,  is  manned  by  the  hoist- 
man  and  driven  along  the  building  over  the  furnace  tops 
to  the  furnace  requiring  the  charge.  The  furnace  tops 
are  closed  by  flat  steel  doors,  which  are  automatically 
slid  along  the  floor  by  the  approaching  or  retiring 
transfer  car,  thus  uncovering  and  covering  the  fur- 
nace top.  When  the  plant  has  been  expaaided  to  a 
larger  capacity  and  more  than  four  furnaces*  are  in 
operation,  this  cnarging  system  will  also  have  undergone 
certain  changes  which  are  contemplated  in  the  original 
design  A  continuouii  looped  system,  good  for  any 
volume  of  traffic,  would>  then  be  in  operation  as  follows: 

Dotted  lines  on  the  plan  show  an  extension  of  track 
system  from  the  feed  floor  to  the  bins.  The  electric 
hoist  wiiljiave  been  replaced  by  an  endless  cable  incline 
which  will  pull  the  charge  cars  up  to  same  transfer  car 
at  the  feed  floor.  Instead  of  traveling  directly  over  the 
furnaces,  however,  the  transfer  track  will  now  be  placed 
along  the  ends  of  them,  and  at  each  furnace  will  be  a 
frame  carrying  rails  at  the  same  height  as  the  rails  on 
the  transfer  car.  The  charge  car  is  run  off  the  trans- 
fer car  on  to  these  rails,  dumped  and  run  back  on  to  the 
transfer  car.  In  case  the  furnace  is  not  ready  for  its 
charge,  the  transfer  car  is  free  to  make  another  trip 
back  for  another  charge  car,  leaving  the  first  car 
standing  over  the  furnace,  to  be  removed  at  leisure. 

The  transfer  track  extends  the  entire  length  of  the 
building,  and  at  the  far  end  delivers  the  empty  charge 
cars  to  a  second  enfjfless  incline,  down  which  the  emoties 
are  braked  to  the  charge  bins  at  ground  level.  The  end- 
less cable  at  this  end  of  the  building  is  readily  convertible 
into  a  hoist,  whenever  the  other  incline  is  under  repair. 
A  .spare  transfer  car  i.s  always  in  readiness  at  one  end 
of  the  top  floor,  but  a  single  transfer  car  will  handle 


almost  any  volume  of  material,  as  it  never  has  to  wai 
at  the  furnace  top. 

Several  mechanical  safety  devices  are  incorporate 
in  this  hoisting  and  transfer  system,  which  are  simpl  i 
and  practicable,  and  actually  in  operation  in  severa 
plants.  At  the  moment  of  dumping  the  charges  int 
the  furnace,  an  electrical  contact  is  closed  by  the  charg,, 
car  doors,  and  a  tally  of  the  load  is  registered  at  th 
plant  superintendent's  desk  on  a  Bristol  recorder,  i 
continuous  history  of  charging  is  thus  obtained,  givirij 
the  exact  time,  number  and  speed  of  charges.  Undu 
filling  or  dropping  of  furnaces  at  the  lunch  hour,  and  a 
change  of  shift  is  recorded;  and  regularity  in  feedin; 
is  greatly  enhanced  by  the  use  of  this  device. 

There  are  three  lead  blast  furnaces,  each  52  x  180  ir 
at  the  tuyere  line;  and  units  can  be  added  at  one  en^ 
of  the  building,  as  required.  These  furnaces,  althoug! 
of  standard  dimensions  at  tapping  floor,  have  unusus 
height  of  shaft,  allowing  a  much  higher  ore  column  tha 
is  found  at  the  older  smelteries  in  the  United  Statef 
The  transformer  and  power  house  is  situated  at  th 
rear  of  the  blast-furnace  building  within  the  loop,  an^  . 
contains  individual  blowers  for  each  blast  furnace,  sup 
plying  6500  to  8000  cu.ft.  of  air  per  minute  at  a  bias 
pressure  of  60  to  70  ounces. 


Arrangements  fop  Matte  and  Slag  ] 

With  matte-fall  held  af  from  1  to  2|%,  a  singl  I 
large  oil-fired  rectangular  settler  at  each  furnace  i 
sufficient  for  matte  settling.  The  settler  boxes  are  ar 
ranged  on  wheels,  for  transfer  by  slag  locomotive  t 
a  breaking  floor*.  A  locomotive  crane  serves  this  break 
ing  floor,  and  is  also  available  for  other  departments  o: 
the  plant  where  it  may  he  used  in  connection  witl 
numerous  construction,  unloading  and   reloading  jobs 

Slag  is  handled,  on  tracks  of  standard  gage,  in  5-toi 
sectional  steel  pots,  which  are  hauled  and  dumped  elec 
trically.  Ample  clearance  is  left  between  the  rear  em 
of  the  furnaces  and  the  brick  flue  for  a  single  tracl 
along  the  entire  building,  frequent  opening  of  the  bad 
end  of  these  180-in.  furnaces  being  desirable.  Slaj 
pots  serving  this  rear  end  are  equipped  with  tap  hole; 
12  in.  above  the  bottom,  so  that  the  top  slag  can  b( 
tapped  out  and  the  matte  butt  saved,  for  returning  to  ; 
shell  dump,  provided  in  front  of  the  furnace  building 
and  alongside  a  railroad  track  leading  to  the  blast-fur 
nace  charge  bins.  In  the  normal  operation  of  the  plant 
no-  slag  shells  will  be  returned.  In  case,  however,  th< 
ratio  of  slag  to  bullion  on  charge  drops  to  about  li  to  1 
(as  it  will  when  lead  on  charge  runs  especially  high) 
•or  when  furnaces  become  zinc  bound  or  crusted,  and  slaj 
physic  is  desired,  it  will  be  found  wise  to  resmelt  froir 
10  to  20%  of  the  shells  for  temporary  periods. 

Refinery 

Bullion  is  handled  hot  from  the  blast  furnace  by  a 
monorail  electric  hoist  and  taken,  without  solidification 
directly  to  a  drossing  plant  and  refinery  of  ample  spare 
capacity.  Drossing  is  performed  in  six  60-ton  steei 
kettles  (or  four  during  the  early  operation  of  the  plant), 
and  from  these  the  drossed  bullion  is  pumped  to  three 
softening  furnaces.  Six  desilverizing  kettles,  three  re- 
fining furnaces,  six  merchant  kettles,  and  a  hard-lead 
furnace  are  included  in  the  lead  refinery.  The  Miller 
casting  machine  is  used  to  mold  and  load  market  lead. 
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'he  silver  refinery  iS  equipped  with  about  nine  retorts, 
;e  cupelling  furnaces,  one  fine-silver  furnace  and  a 
jible  furnace  for  gold  melting.  Dore  bars  are  parted 
the  electrolytic  method. 

'wo  Cottrell  treaters  are  provided,  one  small  unit  for 
le  from  the  refinery  cupels,  and  one  large  treater  for 
;t  furnace  and  D.  &  L.  smoke  combined.  The  ac- 
ipanying  diagrammatic  sketch  shows  the  arrange- 
it  of  Cottrell  equipment  for  the  refinery  unit  and 
ifies  recent  improved  practice  in  the  art  of  electrical 
npitation.  It  is  to  be  noted  that  the  plant  is 
anged  with  down-draft  for  "better  gas  distribu- 
i  and  has  suspended  pipes.  Furthermore,  gases  are 
le  to  double  back  to  an  exit  near  the  top  of  the  elec- 
le  chamber.  For  the  refinery  cupel  ga«;es,  a  treater 
;aining  64  pipes  (12  in  x  16  ft.)  and  one  15  k.w. 
,000-volt  electrical  set — one-fourth  only  of  the 
,ter  equipment  shown  in  horizontal  section  on 
impanying  diagram — would  provide  rather  ample 
icity.  For  the  larger  volume  of  blast  furnace  and 
'z  L.  smoke — approximately  150,000  cu.  ft. — the  Cot- 
l  plant  is  arranged  somewhat  differently,  in  that  a 
ble  row  of  treaters  is  provided.  Ten  sections  of  64 
)ended  pipes  each  (12  in.  x  16  ft.'),  and  five  15-kw. 
or'generator  rectifier-transformer  sets,  with  one 
iliarj-  are  required.  Gas  velocity  is  chosen  at  5  ft. 
second.  P  lues — both  inlet  and  outlet — are  placed  on 
central  axis  of  the  building.  Brick  cliambers  are 
)lace  beneath  the  collecting  hoppers  end  dust  can 
er  be  sintered  in.  place,  or  drawn  off  for  transfer 
he  D.  &  L.  charge  "bins.  Tn  either  case  the  Cottrett 
iuct  IS  loaded  on  railroad  cars  at  the  D.  &  L.  track, 
necessarj'  amount  of  moisture  is  .sprayed  into  the 
streams  at  points  lar  enough  back  from  the  treater 
nbers  to  insure  thorough  diffusion  of  humidity. 

Cottrell  Process  Perfected 

ifficulties,  which  have  now  disappeared,  were  en- 
itered  in  the  early  application  of  the  Cottrell  process 
last-furnace  smoke.  This  is  due  to  the  fact  that  a 
e  thorough   understanding  of  the  dielectric  condi- 

of  the  deposit  has  come  about,  and  its  adverse  elec- 
il  state  is  now  corrected  by  humidification,  regula- 

of  acidity,  etc.  The  last  Cottrell  plant  to  go  into 
ation  at  a  lead  smelterj' — Northport,  Wash. — is  an 
nple  of  the  present  state  of  the  art  of  electrical  pre- 
;ation.  Roaster  and  blast-furnace  smokes  are  com- 
d  in  the  treater  at  this  plant,  and  it  is  reported  that 
ranee  is  being  maintained,  with  regularity,  betweeri 
nd  lOO'^c.  Modern  .standardized  electrical  equipment, 
ible  gas  distribution  obtained  by  down-  instead  of 
raft  through  receiving-electrodes,  uniformity  of 
aerature  and  the  correction  of  the  adverse  electrical 
litioa  of  the  deposit  by  humidification  are  refine- 
ts  of  Cottrell  practice  that  are  resulting  in  the  suc- 
ful  treatment  of  lead  blast-furnace  smoke, 
he-' Cottrell  process  as  a  medium  for  dust  and  fume 
very  is  cheaper  than  a  baghouse  to  build  or  operate, 
is  as  effective  unless  the  "complete  clearance"  neces- 
in  a  farming  community  is  sought.  "Complete 
ranee,"  however,  is  not  metallurgy,  although  treaters 
leries  will  accomplish  it.  The  Cottrell  apparatus, 
low  set  up,  will  catch  any  solid  matter,  dust,  fume 
icid,  and  will  do  this  under  operating  conditions 
-h  are  easily  regulated  and  infinitely  more  desirable 


than  those  of  the  fabric  baghouse.  Recent  modifications 
of  the  standard  baghouse  have  attracted  some  attention 
in  Australia  and  the  United  States,  but  these  are  merely 
ingenious  improvements  in  method  whereby  mechanical 
shaking  is  made  more  or  less  continuous  and  a  smaller 
bag  area  can  be  utilized.  The  fundamental  baghou.se 
evils  of  rotting  fabric  and  clum.sy  procedure  still  remain. 
Baghouses  for  lead  work  are  giving  way  at  many  points 
to  Cottrell  treaters,  and  it  is  probable  that  eventually 
the  replacement  will  be  complete. 

The  equipment  called  for  is  largely  standard.  There 
are,  however,  at  the  D.  &  L.  and  bla.st-furnace  depart- 
ments one  or  two  features  of  sufficient  novelty  to  call  for 
special  comment.  Adoption  of  the  D.  &  L.  double- 
roasting  system  in  preference  to  the  Wedge-H.  H., 
or  the  American  form  of  "cross  over"  double  roasting 
(D.  &  L.  to  H.  H. — originally  devised  and  first  tried 
by  Curtis  Pigott  and  myself  in  1913  in  Montana)  is 
in  deference  to  my  conviction  that  the  D.  &  L.  form 
of  sintered  material  behaves  better  on  the  blast  fur- 
nace than  the  denser  H.  H.  product.  Australian 
furnace  tests  have  confirmed  these  earlier  Montana 
impressions  as  to  the  relative  behavior  of  H.  H.  vs. 
D.  &  L.  sinter.'  The  question  resolves  itself  to  a  case 
of  same  speed  or  better  for  the  D.  &  L.,  and  about  5  of 
1  ''i  less  coke  on  D.  &  L.  for  the  .same  reduction. 

DwiGHT  &  Lloyd  Nodulizer 

Each  A  machine  has  a  nodulizer  through  which  the 
entire  charge  is  passed  before  delivery  to  the  grates. 
This  nodulizer  is  a  recent  but  extremely  important  de- 
vice in  D.  &  L.  practice,  developed  in  Australia  in 
1917,  and  already  of  tremendous  significance  in  both 
lead  and  zinc  metallurgy.  The  apparatus  employed  is 
a  revolving  cylindrical  drum  of  from  2  to  3  ft.  in 
diameter  and  8  ft.  long,  set  with  its  long  axis  at  a  slight 
angle  to  the  horizontal.  Properly  moistened  charge  is 
fed  at  the  upper  end,  and  any  desired  degree  of  balling 
or  wet  nodulizing  is  imparted  to  the  material  in  its 
passage  through  the  drum  to  the  regular  feed  distribu- 
tor in  place  beneath  the  discharge  end.  Surprising  re- 
sults are  obtained  in  Australia  from  this  nodulizer, 
where  its  employment  has  accomplished  wonders  in  the 
matter  of  sintering  two  obdurate  classes  of  material — 
flotation  lead  slime  and  zinc  concentrates.  No  longer 
have  these  products  the  terrors  for  the  smelter  metal- 
lurgist that  they  possessed  of  old.  They  are  now  added 
to  the  D.  &  L.  charge  in  almost  unlimited  amount  if 
properly  balled  up  or  nodulized  before  ignition.  What- 
ever the  fineness  or  denseness  of  the  charge  before 
treatment  in  this  nodulizer,  it  is  found  that  any  desired 
degree  of  balling  up  can  be  obtained,  and  the  charge 
deposited  on  the  grates  in  a  porous,  almost  granular 
state  which  results  in  increased  tonnage  and  better  de- 
sulphurization. 

The  treatment  of  zinc  concentrates  by  double  D.  &  L. 
roasting  as  practiced  in  Australia  adds  a  notable 
achievement  to  the  record  of  the  D.  &  L.  sintering  ma- 
chine. Sulphur  in  the  neighborhood  of  I'^c  in  sintered 
product  carrying  over  50''f  Zn  was  obtained  in  1917, 
and  this  sintered  product  on  retorting  gave  a  higher 
zinc  recovery  than  the  Hegeler  calcines.  It  is  not  at  all 
improbable  that  this  D.  &  L.  zinc-ore  roasting  will  carry 
the  D.  &  L.  machine  as  extensively  into  the  zinc  field 
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as  it  has  already  gone  into  lead,  copper,  and  iron  ore 
operations. 

Other  novel  features  in  the  D.  &  L.  department — of 
Australian  origin  also — are  the  double-muffle  burners 
used  for  oil  ignition,  in  which  the  cyclonic  air  effect 
gives  complete  utilization  of  fuel;  and  automatically 
cleaned  grate  bars  with  "elevated  ^continuous  slot." 
This;  new  R.-D.  grate-bar  has  a  greater  actual  air  space 
than  the  bar  formerly  in  standard  use,  and  the  peculiar 
form — i.e.,  depressed  ribs — allows  the  continuous  pas- 
sage of  a  cleaning  tool  through  the  slots,  which  keeps 
the  entire  air  space  in  effective  commission. 

Individual  Blowers 

Few  existing  plants ''have  individual  blowers,  but 
separate-  equipment  is  provided  for  each  furnace  in  the 
present  instance.  Tojthe  metallurgist,  the  volume  of  air 
taken  by  the  furnace  <is  a£  all  times  the  best  indicator 
of  things  internal;  but  when  several  furnaces  are  fed 
from  one  main,  accurate  volume  measurement  is  diffi- 
cult. Pitometers,  volumeters  and  venturi  tubes  can  be 
used,  but  bends  and  eddies  in  the  blast  main  make 
satisfactory  use  of  these  gages  almost  impossible,  and 
the  advantage  of  positive  delivery  to  each  furnace  of  a 
known  amount  of  air  amply  warrants  the  extra  cost  of 
separate  blowers. 

Safety  and  Welfare 

The  physical  welfare  of  the  employee  is  as  much  a 
factor  of  efficiency  at  any  plant  as  a  moral  obligation  on 
the  part  of  the  employer.  A  regular  safety  organization 
is,  of  course,  necessary,  and  such  organization  must  be 
able  to  give  a  certain  amount  of  time  freely  and  wholly 
to  the  matter  of  welfare  and  safety  of  the  plant.  Many 
measures  and  devices  will  be  adopted,  and  first  and 
foremost,  a  roomy,  well-ventilated  changehouse  must 
be  centrally  located  where  every  man  has  a  sanitary 
locker.  Shower  baths  and  a  swimming  pool  are  pro- 
vided, with  attendants  constantly  on  duty.  In  each 
department  a  local  wash-  and  lunch-room  is  also  ar- 
ranged. The  plant  is  protected  throughout  with  stand- 
ard guard  rails  and  safety  devices,  and  is  constantly 
patrolled  by  a  safety  inspector. 

This  being  an  installation  with  high  lead  charge, 
special  provision  must  be  made  for  combating  fume  and 
smoke  poison.  Screens  at  the  sampling  mill  are  tightly 
housed ;  the  discharge  ends  of  the  D.  &  L.  machines  are 
closed  in,  and  the  fumes  are  sucked  back  into  the  wind 
box;  the  blast  furnace  tops  are  closed  by  flat  sliding 
doors,  automatically  operated  by  the  feed  car;  and  all 
smoke  on  the  tapping  floor  is  sucked  from  the  slag  pots 
and  slag  and  lead  tap  holes,  into  the  flue  behind  the 
furnaces. 

The  drinking  of  milk,  citric  and  tartaric  acid  bever- 
ages and  water  is  encouraged  to  the  extent  of  allowing 
vendors  to  supply  men  on  duty  at  all  hours.  Sanitary 
drinking  fountains  are  installed  in  all  departments.  The 
custom  of  milk  drinking  has  been  in  vogue  for  years  at 
the  world's  largest  smeltery,  at  Port  Pirie,  Australia, 
where  plumbism  among  employees  is  notably  scarce. 
Seventy-five  gallons  of  milk  is  consumed  daily  at  Port 
Pirie,  in  addition  to  hundreds  of  bottles  of  soft  drinks. 

It  is  in  the  blast  department  that  the  ideal  plant 
makes  a  striking  departure  from  the  conventional  lay- 
out. The  standard  American  lead  blast  furnace  has  an 
ore  column  of  17  to  19  ft.    The  furnaces  in  this  "ideal" 


plant  considerably  exceed  this,  having  25  to  27  ft.  of 
ore  column  over  the  tuyeres.  Although  going  far  into 
the  unconventional  (as  far  as  American  practice  is  con- 
cerned) in  this  matter  of  height  of  ore  column  and 
blast  pressure,  these  furnaces  are  distinctly  conservative 
as  regards  (1)  the  retention  of  a  standard  top  feed 
distribution,  as  worked  out  many  years  ago  by  Dwight 
&  Hixon  in  Montana,  and  (2)  the  avoidance  of  exces- 
sive width  at  tuyere  line. 

The  slotted  A-spreader,  properly  adjusted  on  center 
line  of  the  furnace,  which  every  particle  of  falling 
charge  must  strike  or  penetrate,  offers  possibly  the 
i^/aximum  opportunity  for  controlling  the  distribution 
'tf  feed  into  the  furnace.  In  this  system  of  feeding, 
the  proper  angle  of  the  spreader  is  established  for  any 
set  of  conditions,  after  which  the  fine  and  coarse  mate- 
rials are  fed  into  the  column  in  a  well-adjusted  distribu- 
tion. It  does  not  seem  probable  that  devices  which  only 
approximately  control  this  segregation  can  survive  in 
the  long  run.  Such  a  device  is  the  hood  in  vogue  at  Aus- 
tralian and  Continental  plants,  now  being  revived  at  one 
or  two  American  smelteries,  where  the  stack  runs 
down  into  the  center  of  the  furnace,  3  to  6  ft.  below  the 
top  of  the  charge,  the  charge  itself  forming  a  seal 
around  the  hood.  The  furnace  top  (except  for  the  part 
covered  by  the  hood  at  the  center)  is  exposed  and  un- 
protected, but  no  smoke  is  noticed  on  the  feed  floor  as 
long  as  the  furnaces  are  kept  filled  to  a  point  above  the 
bottom  of  the  hood.  With  this  apparatus  in  use  all  the 
coarse  material  tends  to  run  to  the  center  of  the  fur- 
nace, and  the  fumes  naturally  come  up  through  the 
channel  of  least  resistance. 

The  nicety  of  charge  distribution  essential  to  maxi- 
mum lead-smelting  efficiency  is  not  attained  in  this 
system.  The  reasons  which  caused  the  replacement  of 
the  old  Darby  tube  or  hood  by  the  modified  Dwight 
spreader  years  ago  are  even  more  potent  at  the  present 
day.  I  have  observed  the  operation  of  both  systems, 
and  am  inclined  to  the  belief  that  much  of  the  virtue 
attributed  to  the  hood  type  of  feed  in  Australia,  and 
recently  revived  at  El  Paso  and  Selby,  is  really  the 
effect  of  the  high  charge  column  and  high  blast  of 
Australian  practice.  At  one  Australian  plant  where 
the  high  column  is  lacking,  this  hood  system  has  been 
in  use  for  years,  with  results  far  from  good.  At  an- 
other Australian  smeltery,  also  using  the  hood  type, 
smelting  efficiency  and  metallurgical  outcome  are  sur- 
passingly good,  but  this  good  work  has  come  about  since 
the  furnace  shafts  were  raised  and  smelting  conditions 
lined  up  for  an  ore  column  of  25  ft.  and  a  blast  pressure 
of  65  to  70  ounces. 

On  the  point  of  charge  distribution  alone,  a  properly 
adjusted  central  spreader  should  give  better  control 
than  any  fixed  hood.  We  do  not  want  too  much  coarse 
material  at  center  of  furnace.  On  the  point  of  feed  floor 
ventilation,  no  trouble  is  experienced  with  a  high- 
column  furnace  when  it  is  properly  closed  by  automatic 
top  doors. 

Comparative  tests  by  the  writer  on  smelting  efficiency 
of  wide  and  narrow  furnaces  operating  on  the  same 
charge  in  Australia  have  indicated  a  persistent  tend- 
ency of  the  narrower  furnace  to  show  the  better  be- 
havior during  periods  of  refractory  charges,  high-zinc, 
and  bad  slags.  The  wider  furnaces  have  pronounced 
tendencies  toward  the  formation  of  center  crusts.     The 
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extra  penetration  of  a  blast  pressure  as  high  as  60  to 
70  oz.  warrants  some  increase  over  standard  size,  but 
the  furnaces  suggested  are  given  a  52-in.  width  only. 

There  is  in  this  high-column  lead  blast  furnacing  an 
important  opportunity  for  metallurgical  progress.  The 
writer  has  found  agreement  with  his  views  on  this  sub- 
ject in  several  parts  of  the  world,  in  correspondence  and 
conference,  and  at  one  point  the  matter  has  been  tried 
out  to  a  finality.  Here  the  evidence  is  clear  and  distinct. 
At  the  Cockle  Creek,  N.  S.  W.,  works  of  the  Sulphide 
Corporation,  a  lead  furnace  30  ft.  9  in.  from  feed  floor  to 
tapping  floor,  with  about  25  ft.  of  ore  above  the  tuyere 
line,  runs  along  at  about  550  tons  per  100  sq.ft.  of 
hearth  area,  under  60  to  70  oz.  blast,  with  12  to  13 Sc 
ZnO  in  the  slag,  and  with  slag-lead  about  ij  of  1%.  Long 
experience  with  the  difficult  conditions  at  Cockle  Creek 
has  taught  these  metallurgists  that  they  are  free  from 
furnace  trouble  and  bad  assays  only  as  long  as  blast 
pressure  is  kept  near  70  oz.  and  a  relentless  driving 
speed  of  smelting  maintained.  The  smooth  handling  of 
excessive  zinc  burden  with  persistently  clean  assays  was 
not  attained  until  the  furnace  column  was  raised.  At 
the  present  time  the  resistance  of  the  high  charge 
column  results  in  a  cool  furnace  top,  and  the  high  blast 
induces  an  intensely  hot  fusion  zone  well  confined  to  a 
position  near  the  tuyeres.  The  Cockle  Creek  furnace 
handles  high  zinc  charges  with  a  notable  degree  of 
smoothness.  Coke  is  lower  (11  to  ll.S^c)  since  this 
column  has  been  carried  high ;  and  every  feature  of  the 
operation  remains.consistently  better  than  in  the  days  of 
the  old  low  furnace. 

Analyses  of  throat  gases  show  that  practically  all  the 
reducing  power  of  the  furnace  gases  is  utilized  in  the 
high  column.  If  signs  fail  not.  it  is  in  the  direction  of 
this  high  column  furnacing  that  lead-blast  metallurgy 
will  trend  in  the  future. 

It  is  not  to  be  understood,  however,  that  the  notable 
success  of  the  Australian  lead  smelteries,  in  the  handling 
of  an  excessive  zinc  burden  on  the  lead  charge,  is  due 
solely  to  this  high-column  furnacing.  There  are,  of 
course,  many  other  points  involved,  and  it  is  a  fact  that 
these  able  Australian  metallurgists  have  evolved  a 
distinct  and  unique  system  of  fluxing,  furnacing,  and 
general  manipulation  in  their  long  and  successful  treat- 
ment of  leacfores  high  in  zinc.  This,  however,  is  an- 
other story,  and  quite  outside  the  scope  of  this  article. 


[The  author  of  the  foregoing  article  wishes  to 
acknowledge  the  courtesy  of  C.  T.  Rice,  who  kindly 
agreed  to  the  reproduction  of  the  drawing  of  the  Cottrell 
precipitation  plant.  This  drawing  was  originally  ar- 
ranged for  inclusion  with  one  of  the  series  of  articles 
on  the  Bunker  Hill  &  Sullivan  smelting  works,  by  Mr. 
Rice,  which  begins  in  this  issue. — Editor.] 


In  South  Africa  a  Parliament  Committee  appointed  to 
inquire  into  the  position  of  low-^rade  gold  mines  has  pre- 
sented a  report,  states  the  Chemical  Engineering  and  Min- 
ing Hex'ie^i:.  Owinj?  to  the  increase  in  the  cost  of  pro- 
duction due  to  the  war,  several  mines  are  making  only  a 
working  profit  of  18c.  per  ton,  but  the  committee  could 
,.ot  indorse  the  proposal  of  the  Chamber  of  Mines  to  close 
them  down,  because  it  would  be  difficult — perhaps  :m- 
possible — to  reopen  them  in  normal  times.  The  com- 
mittee recommends  that  steps  be  taken  to  control  the 
amount  of  development  work  done  in  mines,  and  the 
allocation  of  stores  and  labor. 


Blast-Furnace  Plant  for  Smelting 
Copper  Ore 

By  Forest  Rutherford* 

In  the  general  plan  here  shown  of  a  blast-furnace 
plant  for  the  smelting  of  copper  ores  and  concentrates, 
I  have  outlined  only  the  approximate  locations  of  the  va- 
rious departments,  allowing  in  every  case  for  enlarge- 
ment. Tire  plant  is  equipped  to  start  up  with  a  capacity 
of  1000  tons  of  charge  per  day,  production  to  be  in- 
creased to  3000  tons  per  day  without  interfering  with 
the  smaller  operations.  This,  of  course,  would  necessi- 
tate the  flues,  stacks,  and  sections  of  the  belt  delivery 
system  being  built  to  suit  the  flnal  conditions.  They 
are  therefore  shown  of  suflRcient  area  and  size,  while  all 
other  units  can  be  enlarged  simply  by  adding  thereto. 
The  smelting  capacity  can  be  increased  by  joining  up 
each  two  20-ft.  furnaces  with  a  middle  section,  thus  get- 
ting one  furnace  55  ft.  long,  and  then  adding  more  units. 
The  increase  to  the  converting  capacity  can  be  arranged 
by  either  adding  more  units  of  the  12  ft.  vertical  type 
or  by  replacing  them  with  the  large-size  horizontal  t>T)e. 
The  latter  is  preferable. 

To  get  complete  control  over  the  metallurgical  condi- 
tions at  the  furnaces,  I  would  use  the  Messiter  system  of 
spreading  and  reclaiming,  and  would  deliver  the  charge 
to  bins  over  the  feed  floor  by  means  of  belt  conveyors. 
For  the  feeding  of  the  blast  furnaces  a  side-opening 
scale  car  is  suitable,  so  built  that  the  charge  can  be 
dropped  at  any  position  in  a  furnace  as  well  as  along  its 
length.  The  converter  department  would  include  a  cast- 
ing machine  for  the  molten  converter  slag,  preferably  of 
the  straight-line  type;  a  McGregor  skull-cracker  for  the 
shells ;  and  for  the  casting  of  the  copper  either  a  circular 
or  straight-line  type  of  machine.  Personally,  I  much 
prefer  the  circular  or  Walker  type  if  of  sufficient  size. 
Having  fewer  small  movable  parts,  it  is  more  easily 
kept  in  working  order.  For  the  larger  operations,  of 
course,  a  second  machine  would  be  put  in.  The  siliceous 
ores  would  be  delivered  by  means  of  large  portable  bins 
that  could  be  placed  on  stands  beside  the  converters, 
and  not  by  belts  delivering  to  permanent  bins  over  the 
converters.  The  former  method  is  much  cheaper,  both 
to  install  and  to  operate.  To  feed  the  ore  into  the  con- 
verters themselves,  the  Garr  gun  would  be  used. 

For 'the  air  blast,  both  to  furnaces  and  converters,  I 
would  seriously  consider  turbo  blowers  as  against  rotary 
or  reciprocating  blowers,  as  the  former  have  now  been 
brought  up  to  a  high  point  of  operating  eflficiency;  and 
would  arrange  to  deliver  the  air  to  each  blast  furnace, 
especially  when  enlarged,  by  a  separate  main,  on  account 
of  the  excellent  control  over  furnace  operations  that 
such  a  method  allows.  The  converters  would,  however, 
be  served  by  a  general  main.  A  site  for  a  reverberatory 
furnace  is  shown  on  the  plan,  as  a  3000-ton  blast  fur- 
nace plant  without  a  furnace  of  this  type  attached  would 
be  considered  complete  under  present  conditions. 

I  have  not,  in  this  description,  gone  into  details  of 
construction,  as  this  to  a  great  extent  depends  on  each 
individual  problem  and  has  no  place  here,  but  have  sim- 
ply tried  to  show  in  a  general  way  a  plan  of  a  plant  for 
the  smelting  of  copper  ores  that  would  be,  when  complete, 
capable  of  treating  about  3000  tons  of  charge  per  day. 


•ConsultiriB-  mctalluiKical  engineer.   120  Broadway.  New  York. 
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WILLIAM  ALLEN   SMITH 
A     metallurgist     of     wide     and     successful 
experience     in     lead,     silver-lead     and     zinc 
smelting 


OTTO  RISSMANN 
General    manager.    National    Zinc    Co.       A 
veteran    in    the    metallurgy    of    zinc   who    has 
exhibited     distinguished     originality     in     his 
practice 


WILLIAM  THUM 
SupTlntf-ndent  of  the  OraHHelll   lead   lefin- 
*Ty    of    the    U.    8.    SmeltlnK    Co..    wlo    ha.s 
fondurUrd    th«!    »rl<'ctrolyllc    proceHB    with    dls- 

1,, ...,,,.. I,.., I  ability 


JULES    LABARTHE 
Long   .superintendent   of   the    smeltery   and 
rofin<  ry    at    Trail.    B.    C.      More    recently    tho 
desinn'T  and   builder  of  the  Bunker  Hill  and 
Sullivan  work.s 
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Distinguished  American  Metallurgists 


A.   E.   WHEELER 
One  of  the  brilliant  Anaconda  corps.     Now 
the  metallurgical  head  of  the  Union   Mini^re 
du  Haut  Katanga 


C.   A.   H.   de  SAULLES 
A  zinc  metallurgist  of  broad  and   success- 
ful  experience,    whose    work    has    been    char- 
acterized by  distinct  inventive  genius 


WALTER  T.  PAGE 
Manager     of     the     Omaha     works     of     the 
American    Smelting    and    Refining    Co.       Mr. 
Page  may  well  be  characterized  as  the  dean 
of  American  lead  refiners 


F.    D.    WEEKS 
One  of  the   older  generation   of  siiver-lead 
and     copper     metallurgists.       Until     r'^oently 
metallurgical      director     for     the      American 
Metal  Co. 
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Baghouses  for  Zinc  Oxide 


By  JOHN  F.  CREGAN* 


KXTKRIOR   VIEW    ()1<    BAGHOUSE.   EASTERN  TYPE 


The  importance  oj  the  baghouse  m  smelting  zinc 
oxide  direct  from  the  ores  is  well  recognized,  and 
the  efficiency  of  the  plant  is  based  on  the  per- 
centage of  baghouse  recovery.  Lack  of  coordina- 
tion of  methods  has  been  due  to  variations  in  the 
industry  itself,  and  it  may  be  considered  that  fur- 
ther standardization  and  improvement  in  design 
are  essential  to  the  retention  of  the  baghouse  in 
its  present  position   in   the  zinc-oxide  industry. 


THE  baghouse,  as  a  fume  collecting  means,  is  so 
well  known  that  a  general  discussion  of  the  princi- 
ples involved  is  unnecessary.  It  is  when  the  adap- 
ation  of  the  baghouse  to  a  particular  purpose  is  consid- 
ired  that  our  ideas  of  the  general  process  meet  at  cross- 
)urpo.ses;  and  the  experience  gained  in  its  use  in  one 
ndustry  will  more  than  likely  produce  negligible  results 
vhen  applied  to  some  other  industry  under  different 
onditions.  In  the  several  industries  in  which  the  bag- 
louse  forms  an  important  part  of  the  process,  its  func- 
ion  is  to  collect  a  fume  or  a  fine  dust.  There  are  cer- 
ain  fundamental  conditions  which  govern  the  opera- 
ion,  and  these  conditions  are  applicable  to  the  particu- 
ar  process.  The  application  of  the  same  methods  of 
:onstruction  and  operation  in  a  particular  process  to 
I  general  baghou.se  operation  will  lead  to  failure. 

It  is  well  known  that  the  Vjaghouse  is  an  importan*^ 
ink  in  the  process  for  the  production  of  zinc  oxide 
vhen  the  oxide  is  smelted  directly  from  zinc  ore.  It  is 
i.sually  situated  at  a  rather  long  distance  from  the  fur- 
laces.     It  is  connected  with  the  furnaces  by  means  of  a 

•/^rlnHrnde-nt.    Zinc    OxiAet    Departmcnl.    American    /in.-    anri 
<al  f'o.,  l^nceloth,  Pennnylvanla. 


pipe  line,  which  conveys  the  hot  gases  from  the  furnaces 
to  the  baghouse.  These  gases  are  either  drawn  or 
driven  through  this  pipe  line  by  means  of  a  specially 
constructed  fan.  The  general  schematic  arrangement 
is  indicated  in  Fig.  1. 

The  entire  process  may  be  compared  to  a  chain  in 
which  every  link  has  its  own  function  to  perform  and 
every  function  has  an  influence  on  the  operation  of 
every  other  function.  The  coordinating  of  the  func- 
tions of  each  link  into  a  harmonious  operation  of  the 
whole  system  will  produce  a  successful  plant.  The  func- 
tion of  the  baghouse  is  to  collect  all  of  the  merchantable 
oxide  which  leaves  the  furnaces,  and  the  efficiency  of  the 
entire  plant  is  based  on  the  percentage  of  "baghouse  re- 
covery which  is  obtained.  In  most  cases  it  is  not  prac- 
ticable to  do  good  furnace  work  unless  the  baghouse  is 
functioning  properly,  but  there  are  some  isolated  in- 
.stances  in  which  the  furnaces  have  shown  an  excellent 
metallurgical  record,  though  the  baghouse  recovery  was 
extremely  low.  The  net  result  of  such  an  operation  in 
every  case  represents  a  financial  loss  to  the  owners. 

Diversity  of  Design  Owing  to  Use  in  Many 
Industries 

The  fact  that  the  operation  of  the  baghouse  varies 
with  the  particular  industry  in  which  it  is  used,  and  the 
failure  to  recognize  this  fact,  is  responsible  for  the 
present  diversity  of  construction,  methods  of  operation 
^/.d  general  opinion  as  to  baghouse  operation  which  now 
exists  in  the  zinc-oxide  industry.  It  is  also  true  that 
there  are  variations  even  in  the  zinc-oxide  industry 
itself  which  further  complicate  the  situation;  and 
although  attention  will  be  drawn  to  the  conditions  that 
are  responsible  for  the  variation,  this  discussion  deals 
with    ziiic-oxide   baghouses    in    general    rather   than    to 
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their  adaptation  to  any  particular  ore.  It  is  impossible 
to  lay  down  a  set  of  invariable  rules  for  operation, 
even  in  a  general  discussion.  Though  the  industry 
is  an  old  one,  the  issues  have  been  complicated  by 
experience  derived  through  the  use  of  the  baghouse 
in  other  industries  and  the  field  of  investigation  has 
been  but  slightly  covered.  Great  progress  has  been 
made,  and  although  each  operator  has  developed  along 
lines  to  meet  the  particular  conditions  that  confronted 
his  operation,  there  has  been  no  general  coordination 
of  methods  beyond  what  might  be  called  general  sec- 
tional types. 

The  different  conditions  under  which  the  entire  zinc- 
oxide  industry  is  forced  to  operate  have  introduced  lines 
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of  thought  in  connection  with  the  baghouse  that  are 
characteristic  of  these  diversified  problems.  These  con- 
ditions are  sectional  and,  as  in  the  case  of  furnace  con- 
struction, the  baghouse  has  felt  the  variation.  The 
result  is  that  in  the  zinc-oxide  industry  we  have  two 
types  of  baghouse;  and  with  the  present  available  in- 
formation and  equipment,  neither  general  type  can  be 
sectionally  interchanged  without  considerable  modifica- 
tion in  construction  and  operating  practice. 

Eastern  Type  Dependent  upon  Anthracite  Fuel 
AND  Clean  Ore 

The  governing  elements  in  the  process  are  the  char- 
acter of  the  ore  and  fuel  on  which  the  particular  oper- 
ation is  based.  In  general  it  may  be  said  that  the  ore 
and  fuel  are  responsible  for  the  marked  sectional  dif- 
ference in  the  type  and  general  ideas  that  prevail  in  the 
whole  zinc-oxide  technology.  In  the  Eastern  part  of  the 
United  States  anthracite  coal  is  available  in  abundance. 
It  is  fortunate  for  the  industry'  that  the  normal  oper- 
ation of  the  preparation  of  anthracite  coal  for  the  mar- 
ket produces  a  size  that  is  admirably  suited  to  the 
zinc-oxide  process.  This  coal  is  high  in  carbon,  smoke- 
less and  low  in  volatile  matter.  The  ore  supply,  in 
general,  is  a  clean  silicate  containing  neither  lead  nor 
sulphur  and  is  of  uniform  zinc  content.  It  has  been 
available  in  sufficient  tonnage  to  permit  of  a  continuous 
operation  for  many  years.  The  process  under  such  con- 
ditions is  definite,  easy  to  control  and  permits  of  a  cer- 
tain standard  type  of  construction  and  method  of  oper- 
ation. This  type  of  baghouse  has  reached  a  high  state 
of  development  in  the  Eastern  territory,  and  may  well 
be  named  the  Eastern  type  of  baghouse.  The  general 
arrangement  of  this  system  is  shown  in  Figs.  2  and  3. 

In  the  Eastern  system  the  zinc  fume  is  drawn  from 
the  furnaces  by  a  suction  fan,  which  is  generally  about 
one-third  of  the  pipe  line  distance  between  the  furnace 
and  the  baghouse.  The  fume  is  then  driven  from  the 
fan  through  the  pipe  line   to  the  baghouse,   where   it 


enters  the  bag  distributing  system  just  under  the  roof. 
The  entire  pipe  line  is  made  of  galvanized  sheet  .steel 
and  is  designed  to  eliminate  right-angle  turns  and 
bends  as  much  as  possible.  It  is  3  ft.  in  diameter 
and  will  average  600  ft.  in  length.  Inside  the  baghouse 
and  just  under  the  roof,  this  pipe  line  di.scharges  into 
a  header  pipe,  which  is  placed  at  a  right  angle  to  it. 
From  this  header  pipe,  in  the  form  of  a  gridiron,  are 
led  eight  rows  of  distributing  pipes,  and  each  distribut- 
ing pipe  has  19  openings  in  the  bottom,  to  which  thim- 
bles are  attached  from  which  the  bags  are  hung.  Each 
distributing  pipe  is  equipped  with  a  closely  fitting 
damper,  so  that  the  entire  row  of  bags  in  any  pipe  may 
be  shut  off  at  any  time.  The  10  bag  openings  in  each 
distributing  pipe  nearest  the  header  have  funnel  attach- 
ments of  sheet  steel,  which  serve  to  discharge  the  hot 
fume  downward  and  thus  protect  the  end  of  the  muslin 
bag  that  is  attached  to  the  distributing-pipe  thimble. 

The  bags  in  use  are  muslin  of  about  2400  meshes 
to  the  square  inch.  Each  bag  is  44  ft.  long,  divided  into 
two  sections  of  16  and  28  ft.,  respectively.  The  object 
of  the  division  is  the  ability  to  renew  the  first  16  ft.  of 
bag,  which  is  exposed  to  the  greatest  heat,  without  dis- 
turbing the  lower  section  of  the  bag.  Platforms  or 
walkways  are  provided,  so  that  each  section  of  the  bag 
may  be  shaken  throughout  its  entire  length.  The  bot- 
tom end  of  the  bag  is  attached  to  a  hopper  which  is 
arranged  to  receive  four  of  the  bags.  On  the  discharge 
end  of  the  hopper  is  attached  a  3  ft.  9  in.  x  5  ft.  6  in. 
canvas  bag,  which  serves  as  a  final  collector  for  the  fin- 
ished pigment.  As  the  bags  are  shaken  the  oxide  falls 
vertically  into  the  collecting  hopper,  which  serves  as 
a  chute,  and  passes  thence  into  the  canvas  bag.  These 
latter  bags  are  removed  once  every  24  hours  and  re- 
placed by  a  new  set. 

Eastern  Baghouses  Highly  Efficient 

This  arrangement  is  clean-cut  and  represents  the 
highest  development  that  the  baghouse  has  reached  in 
the  zinc-oxide  industry.  The  total  absence  of  horizontal 
flat  surfaces  on  the  discharge  side  of  the  distributing 
pipes  prevents  any  collection  of  pigment  in  the  system 
which  would  tend  to  interfere  with  the  operation.  The 
perfect  damper  control  and  the  arrangement  of  the 
walkways  permit  of  an  operation  which  assures  the 
operator  that  all  of  the  pigment  that  enters  the  bag- 
house  on  any  particular  day  will  be  collected  on  that 
day.  Baghouse  shut-downs  for  cleaning  purposes  are 
practically  unknown,  and  labor  is  reduced  to  a  minimum 
requirement. 

Plants  Free  from  Sulphurous  Fumes 

This  system  is  purely  a  product  of  the  working  con- 
ditions that  are  permitted  by  the  use  of  anthracite  coal 
and  silicate  ore  through  an  unbroken  period  of  years. 
The  lightness  of  zinc  oxide  in  its  practically  pure  state 
permits  an  ease  of  transportation  by  means  of  air  cur- 
rents through  the  pipe  line  which  is  not  so  readily  noted 
in  the  case  of  zinc-lead  pigments.  The  total  absence  of 
sulphur  in  the  ore  under  treatment  creates  a  baghouse 
atmosphere  in  which  liberties  may  be  taken  as  to  free- 
dom of  arrangement  without  fear  of  a  justified  pro- 
test from  the  workmen. 

The  baghouse  buildings  are  well  ventilated  structures 
and  are  designed  so  as  to  eliminate  hot  sections.     They 
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are  long  and  narrow,  and  are  so  ventilated  that  every 
section  is  practically  at  a  uniform  temperature,  and  no 
section  is  dangerously  hot.  Roof  and  wall  openings  are 
provided  with  the  greatest  liberality,  and  the  general 
working  conditions  are  so  free  from  the  disagreeable 
features  that  usually  accompany  baghouse  operation 
that  in  normal  times  the  labor  turnover  is  insignificant. 
The  conditions  which  govern  the  production  of  zinc 
oxide  in  practically  every  other  section  of  the  United 
States  are  totally  different  from  those  of  the  East,  which 
have  just  been  described.  Neither  the  ore  nor  fuel  sup- 
ply is  constant.  The  producing  plants  have  to  depend 
on  the  open  market  for  their  ore  supply,  which  consists 
of  an  assorted  lot  of  silicates,  carbonates  and  sulphides, 
with  none  in  sufficient  tonnage  to  permit  of  a  continu- 
ous operation  on  the  same  ore  for  a  period  of  several 
months.    Practically  all  the  ores  contain  lead.    The  fuel 


limited  space.  The  fan  is  always  placed  at  the  end  of 
the  pipe  line  immediately  adjacent  to  the  baghouse.  The 
header  and  distributing  system  are  placed  on  what 
might  be  called  the  ground  floor  of  the  baghouse,  with 
the  bags  hanging  suspended  from  a  grillage,  which  is 
carried  on  the  roof  trusses.  The  bags  are  attached  to 
the  distributing  pipes,  and  the  upper  ends  are  fast- 
ened to  a  rope,  which  is  then  drawn  up  over  pulleys 
and  thus  hung  vertically  without  requiring  the  opera- 
tor to  leave  his  original  position  on  the  distributing- 
pipe  platform.  There  is  only  one  walkway  between  each 
double  row  of  bags,  and  this  walkway  is  placed  so  that 
the  attaching  of  the  bags  to  the  distributing  pipes  and 
the  shaking  are  both  done  from  the  same  working  level. 
When  the  bags  have  been  shaken,  the  oxide  falls  into  the 
collecting  hoppers,  and  is  then  drawn  off,  once  every 
24  hours,  by  means  of  small  two-wheeled  buggies.     The 
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supply  is  usually  as  varied  as  the  ore  supply.  The  coal 
is  generally  high  in  both  sulphur  and  volatile  matter. 
Where  coke  is  obtainable,  it  is  used  to  offset  these 
conditions. 

These  varj'ing  conditions  result  in  confusion  in  the 
baghouse  unless  their  existence  and  effects  have  been 
recognized  and  anticipated.  The  experience  of  many 
producers  has  been  both  troublesome  and  expensive  be- 
fore they  came  to  a  realization  that  their  troubles  were 
inherent  to  the  process — that  the  conditions  had  to 
be  faced,  and  their  baghouse  construction  so  designed 
as  to  permit  the  use  of  the  variable  raw  materials  that 
were  the  basis  of  their  industry.  The  development  of 
the  baghouse  in  the  Western  section  of  the  United 
States  has  produced  a  standard  which  may  be  called  the 
Western  type.  The  general  arrangement  of  this  system 
is  illustrated  in  Figs.  4  to  7. 

The  details  of  the  Western  in.stallation  vary  con- 
siderably from  the  type  as  developed  in  the  East.  The 
pipe  line  is  never  less  than  4  ft.  in  diameter  and  rarely 
JH  less  than  800  ft.  in  length.  This  pipe  line,  in  older 
installations,  is  curved,  in  order  to  get  resistance  to  the 
gas  flow  and  also  to  confine  the  length   of  pino  to  n 


bags  will  average  30  ft.  in  length  and  are  22  in.  in  diam- 
eter. Their  average  period  of  use  is  shorter  than  those 
in  the  Eastern  baghouse,  for  reasons  that  will  be  given 
later. 

As  previously  stated,  the  Eastern  baghouse  has  been 
developed  around  a  set  of  conditions  which  have  been 
constant  and  have  reasserted  themselves  over  a  period 
of  years.  The  constant  use  of  a  zinc  ore,  whose  varia- 
tions in  metallic  content  rarely  exceeded  5%,  on  a  par- 
ticular  block  of  furnaces,  whose  size  and  number  of 
grates  were  identical  with  a  number  of  others  on  the 
same  or  at  different  plants,  resulted  in  a  certain  definite 
pigment  capacity  as  the  normal  expectation  from  that 
particular  type  of  furnace  block.  The  problem  which 
then  presented  itself  was  to  design  a  baghouse  to  collect 
the  pigment  from  either  one  block  or  any  number  of 
blocks  in  combination.  How  well  this  was  done  is  re- 
flected in  the  excellent  baghouse  system  that  has  been 
described  as  the  Eastern  standard. 

It  was  found  that  every  scjuare  foot  of  grate  surface 
in  the  furnace  block  required  approximately  100  sq.ft. 
of  screening  surface  in  the  baghouse.  The  comparative 
a})sence  of  sulphur  gases  and  the  constancy  of  pigment 
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production  permitted  a  freedom  of  action  in  the  bag- 
house  where  the  operator  could  remain  in  any  part  of  it 
for  comparatively  long  periods  without  undue  discom- 
fort. This  resulted  in  the  introduction  of  the  top  dis- 
tributing system  and  the  intermediate  walkways,  so  that 
the  bags  could  be  given  a  thorough  shaking  and  thus 
utilize  all  the  screening  surface  to  capacity.  The  top 
discharge  doubles  the  work  of  hanging  of  bags,  but  it 
permits  the  use  of  devices  to  conserve  the  muslin  con- 
sumption, with  the  result  that  fewer  bags  have  to  be 
hung.  The  division  of  the  bag  into  two  sections,  where 
the  section  which  is  exposed  to  the  greatest  heat  is  short 
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and  easily  removed  without  disturbing  the  long  section 
of  the  bag,  is  a  means  of  conservation  which  reflects 
itself  monthly  in  the  baghouse  operating  costs. 

Western  Pigments  Were  at  First  Inferior,  but  Are 
Now  Good 

It  proved  to  be  a  costly  experience  for  the  Western 
producers  to  reach  the  final  conclusion  that  all  known 
signs  failed  when  they  attempted  to  adapt  known  meth- 
ods of  baghouse  construction  and  operation  to  their  con- 
ditions. It  was  early  made  plain  to  them  that  something 
was  wrong,  but  the  actual  determination  of  the  trouble, 
in  the  light  of  previous  experience,  was  a  difficult  matter. 
All  sorts  of  experiments  were  tried.  Some  of  them  were 
not  from  the  point  of  view  of  how  best  to  use  the 
baghouse,  but  how  to  use  it  at  all.  In  fact,  the  Western 
zinc-oxide  industry  is  suffering  today  from  the  prejudice 
in  the  minds  of  som.e  consumers,  which  was  caused  by 
the  introduction  of  Western  pigment  on  the  market  be- 
fore the  problems  that  are  inherent  to  the  process  in 
that  territory  had  been  satisfactorily  solved.  It  is  only 
fair  to  say  that,  in  view  of  the  many  new  and  difficult 
problems  which  confronted  the  pioneers  in  the  Western 
zinc-oxide  industry,  their  present  high  quality  of  pig- 
ment is  a  record  of  achievement  and  a  just  compensa- 
tion for  their  years  of  disappointment.  The  pigment 
production  in  the  West  is  now  on  a  substantial  basis,  and 
the  elements  which  in  the  past  caused  so  much  trouble 
are  under  perfect  control.  Many  baghouses  in  the  West 
now  permit  of  the  same  freedom  of  activity  as  those 
in  the  East,  where  operating  conditions  are  infinitely 
more  favorable. 


The  complexity  of  the  Western  ores  and  the  quality  of 
the  fuel  supply  were  responsible  for  all  the  trouble.  The 
element  sulphur  had  to  be  reckoned  with,  because,  when 
it  is  not  present  in  the  ore,  it  is  present  in  the  fuel,  and 
in  most  cases  the  plants  had  to  contend  with  a  combina- 
tion in  both.  It  is  a  peculiar  characteristic  of  the  zinc- 
oxide  process  that  all  harmful,  volatile  elements  in  the 
furnace  charge  will  pass  on  to  the  baghouse  and  remain 
to  make  trouble.  The  recognition  of  this  fact  and  the 
successful  baghouse  developments,  which  is  responsible 
for  the  elimination  of  these  harmful  elements,  have 
placed  the  Western  zinc-oxide  industry  on  a  substan- 
tial basis. 

Area  of  Screening  Surface  Dependent  Upon 
Tonnage  of  Pigment  Produced 

Western  zinc  oxide  is  sold  both  on  color  test  for  white- 
ness and  on  chemical  analyses.  These  analyses  are  now- 
guaranteed  by  the  producers.  Sulphur  in  all  its  forms, 
chloride  and  the  various  chlorides  are  under  control. 
Though  the  elimination  of  these  elements  from  the  pig- 
ment takes  place  largely  in  the  baghouse,  their  presence 
in  the  baghouse  atmosphere  is  no  longer  attended  by  the 
troubles  which  formerly  existed.  Emphasis  has  been 
laid  on  the  radical  difference  between  the  conditions 
that  governed  the  process  in  the  Eastern  and  Western 
operations  to  bring  out  the  necessity  which  determined 
the  difference  in  construction  and  operation.  In  the  first 
place,  the  Eastern  baghouse  was  developed  for  use  in 
connection  with  an  operation  whose  ore  supply  rarely 
carried  zinc  with  a  higher  metallic  content  than  20%. 
It  never  contained  sulphur.  The  Western  ore  supply 
rarely  carries  less  than  30%  metallic  zinc  and  frequently 
has  in  combination  with  it  as  much  as  15%  metallic  lead 
Sulphide  ores  also  are  largely  used  in  the  process. 

It  should  be  perfectly  obvious  that  the  amount  of 
screening  surface  required  for  the  pigment  which  will 
be  driven  off  from  1000  lb.  of  ore  containing  20%  zinc 
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FIG.   4.      GENERAL  PLAN,  WESTERN    TYPE 

will  be  much  less  than  the  amount  required  to  collect  pig- 
ment from  a  charge  of  1000  lb.  of  ore  containing  45% 
combined  metals.  To  add  intensity  to  this  contention, 
the  Western  ore  charge,  under  Western  operating  condi- 
tions, will  give  up  its  metals  in  the  form  of  pigment  in 
an  appreciably  shorter  time  than  the  Eastern  ore  under 
Eastern  conditions.  The  individual  charge  tonnage  per 
square  foot  of  furnace  grate  will  be  smaller,  but  the 
total  weight  of  charge  per  square  foot  of  grate  surface 
per  day  will  be  the  same.  The  only  conclusion  which  can 
be  reached — and  practice  has  verified  its  logic — is  that 
the  required  screening  surface  in  the  baghouse  is  not 
dependent  upon  the  abstract  area  of  furnace  grate  sur- 
face, but  upon  the  tonnage  of  pigment  which  the  furnace 
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grate  surface  is  capable  of  producing  with  a  charge  of 
ore  which  varies  from  10'"r  metallic  content  to  SO'^'r 
metallic  content.  Any  attempt  at  the  specification  of  a 
definite  figure  for  this  ratio  at  this  time  would  be  pure 
speculation,  because  baghouse  development  has  not  yet 
reached  its  final  stage.  The  Western  baghouses  reflect 
the  conditions  named,  and  contain  approximately  twice 
the  bag  screening  area  of  their  Eastern  prototypes.  The 
bags  are  hung  with  a  full  length  of  30  ft.  In  the  older 
installations,  the  single  walkway,  which  was  placed  at 
the  collecting  hopper  level,  afforded  the  only  means 
of  shaking. 

It  was   found  to  be   impossible   thoroughly   to  clean 
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FIG.   5.     OLD   STYLE  BAGHOUSE 

from  tne  platform  a  bag  which  was  30  ft.  in  length. 
Another  objection  was  that  the  workmen  were  forced 
to  shake  the  bags  at  the  point  where  they  were  weakest, 
because  the  end  of  the  bag  which  is  attached  to  the 
distributing  pipes  soon  rots,  owing  to  its  exposure  to 
heat  and  sulphurous  gases.  This  condition  has  led  to 
the  installation  of  a  second  walkway,  which  permits 
of  the  bag  being  shaken  at  its  center,  with  the  result 
that  it  is  thoroughly  cleaned  and  with  a  minimum  of 
risk  of  tearing  the  bag  at  its  weak  point. 

The  presence  of  lead,  chlorine,  sulphur  and  moisture 
in  the  pigment  gases  determined  the  policy  of  the  West- 
ern operators  in  their  adoption  of  the  bottom  baghouse 
discharge  and  distributing  sy.stem.  It  is  a  prerequisite 
to  success  that  the  bags  must  be  shaken  at  intervals 
which  are  more  or  less  regular.  To  do  this  work  satis- 
factorily requires  the  presence  of  the  workmen  among 
the  bags  for  a  period  of  about  one  hour  during  the  shak- 
ing period.    The  renewals  of  bags  also  requires  that  the 


workmen  get  right  into  the  building  and  remain  until  • 
their  work  is  finished.     The  sulphur-laden  atmosphere   j 
of  the  baghouse  precluded  the  possibility  of  any  of  this  ' 
work  being  done  unless  working  conditions  were  so  ar- 
ranged that  the  men  could  reasonably  be  expected  to  i 
perform  their  duties.    The  result  was  the  present  West- 
ern /system,  in  which  the  workmen  were  least  exposed 
to  the  fumes  and  in  which  they  rarely  had  occasion  to  go 
to  the  top  section  of  the  baghouse  which  carried  the  bag- 
suspension  grillage. 

Though  the  general  design  of  this  type  of  baghouse 
was  governed  by  conditions  which  had  to  do  with  labor, 
an  unexpected  but,  nevertheless,  essential  element  of 
success  was  correspondingly  introduced.  Described  in 
simple  terms,  the  baghouse  bags  are  purely  screens  in 
which  the  pigment  is  retained  and  collected  and  the 
deleterious  fumes  are  permitted  to  pass  off  through  the 
pores  of  the  muslin.  This  process  must  be  continuous 
for  the  reason  that  the  fume  delivery  is  continuous  and 
any  failure  to  keep  the  pores  of  the  muslin  open  will 
prevent  the  gases  from  escaping.  Sulphur  fumes,  zinc- 
oxide  fumes  and  moisture  under  certain  conditions  have 
a  strong  tendency  to  enter  into  chemical  combination; 
and,  unless  precautions  are  taken,  the  baghouse  reflects 
this  condition  through  the  formation  of  zinc  sulphate  on 
the  inside  of  the  bags.  This  deposition  is  in  the  form  of 
a  hard  scale  which  completely  closes  the  pores  of  the 
bags.  The  resulting  pigment  will  assay  high  in  impuri- 
ties, and  after  this  condition  has  existed  for  a  compara- 
tively short  period  the  bags  so  affected  cease  altogether 
to    perform    their    function    as    a    screening    medium. 

Though  there  are  a  number  of  methods  which  can  be 
adopted  to  prevent  this  reaction  from  taking  place,  many 
of  them  would  require  the  introduction  of  new  equip- 
ment and  new  methods  of  operation  which  some 
plants  would  be  slow  to  adopt.  The  simplest  method 
is  to  keep  the  entire  baghouse  at  a  temperature 
which  will  prevent  the  condensation  of  moisture  in  the 
building.  This  practice  does  not  take  care  of  the 
moisture  in  the  fume  nor  of  dampness  on  wet  days,  but 
removes  a  source  of  trouble  which  otherwise  would  be 
serious.  By  placing  the  distributing  system  on  the 
bottom  of  the  baghouse,  so  that  the  greatest  heat  is 
given  off  at  the  coolest  point  in  the  building,  this  heat, 
rising  uniformly,  serves  to  prevent  the  formation  of  the 
zinc-sulphate  coating. 

Both   Types  Possess  Inherent   Weaknesses 

Neither  of  the  foregoing  systems  is  without  elements 
that  are  recognized  as  fundamental  weaknesses.  The 
top  discharge  of  the  Eastern  baghouse  permits  of  an 
arrangement  which  is  admirably  suited  to  economy  in 
muslin  and  facility  of  operation.  The  bags  hang  straight 
and  true,  and  a  fold  under  that  system  is  due  to  pure 
carelessness.  The  fire  hazard  is  greatly  reduced,  be- 
cause the  hottest  zone  is  near  the  top  of  the  building, 
and  though  each  system  is  particularly  susceptible  to 
fire,  the  location  of  the  hot  zone  will  limit  the  probable 
extent  of  the  damage.  The  objection  to  the  use  of  this 
class  of  baghouse  as  a  universal  type  is  real  and  is  based 
on  conditions  that  govern  the  operation  when  we  get 
away  from  Eastern  conditions.  In  the  first  place,  the 
screening  surface  is  based  on  a  direct  relation  to  the 
furnace  grate  surface  area,  and  no  consideration  is  given 
to  the  fact  as  to  whether  the  ore  to  be  burned  on  those 
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grates  contains  lO^c  metallics  or  SOSc.  The  plan  of  hav- 
ing a  few  long  bags  to  provide  this  screening  surface, 
with  the  inlet  at  the  top,  results,  in  the  winter  months, 
in  a  hot  zone  on  the  upper  half  of  the  building;  and 
the  lower  half  is  at  a  temperature  which  is  favorable  for 
a  reaction  between  sulphur  and  water.  It  is  possible 
to  overcome  this  condition  through  the  introduction  of 
methods  which  have  a  detrimental  effect  on  some  other 
step  in  the  process,  and  the  condition  in  general  is 
unsatisfactory. 

Western  Practice  Weak  in  Arrangement  of  Bags 

The  Western  type  suffers  primarily  from  inability  to 
hang  the  bags  in  perfect  alignment  and  without  folds 
or  creases.  A  fold  results  in  a  charring  of  the  bag  at 
the  folding  point,  and  under  certain  conditions  this 
;harred  spot  will  either  tear  or  burst  into  flame.  If  the 
latter  happens,  the  results  are  serious,  for  the  point  of 
ignition  and  the  hot  zone  are  at  the  bottom  of  the  bag 
and  directly  in  a  position  for  the  sparks  to  sweep 
through  the  entire  baghouse  with  the  rising  current  of 
lot  gases.  It  may  be  that  this  failure  to  eliminate  folds 
;s  due  entirely  to  the  mechanical  equipment,  but  the  fact 
remains  that  the  bags  are  now  hung  with  ropes,  and 
:he  elimination  of  the  stretch  in  these  ropes  calls  for 
perseverance  to  an  unusual  degree.  As  an  offset  to  this 
iisadvantage  the  principle  of  having  one  end  of  the  bag 
ixed  and  the  other  end  suspended  results  in  a  saving 
)f  muslin  which  is  appreciable.  Since  it  is  not  necessary 
;o  have  every  bag  the  same  length,  provided  the  screen- 
ng  surface  is  ample,  any  bag  or  a  number  of  bags  may 
lave  their  charred  or  torn  ends  removed  and  the  whole 
)ag  lowered  until  the  period  of  usefulness  of  any  par- 
icular  bag  has  been  exhausted.  This  latter  point  only 
imphasizes  a  fact  which  is  not  noticeable  in  Western 
)ractice.  In  general  it  may  be  said  that  in  that  territory 
he  baghouses  are  designed  to  provide  the  necessary 
;creening  surface  with  bags  which  are  30  ft.  in  length. 
Che  usual  procedure  is  to  have  but  one  walkway  from 
vhich  to  do  the  shaking,  and  this  walkway  is  placed  on 
he  level  with  the  distributing-pipe  system.  As  pre- 
viously stated,  it  is  impossible  adequately  to  shake  a 
»0-ft.  bag  from  this  walkway;  and  the  efforts  that  are 
)ut  forth  by  the  operators  to  do  the  best  they  can  from 
uch  a  position  place  a  strain  on  the  weakest  part  of  the 
)ag,  and  result  in  the  tearing  of  many  bags  and  a  loss 
n  muslin  which  would  be  unnecessary  under  different 
onditions.  It  is  a  matter  of  record  that  the  last  10  ft. 
.t  the  top  of  a  30-ft.  bag  becomes  useless  as  a  screening 
nedium  within  24  hours  after  the  bag  has  been  hung, 
[his  is  owing  to  lack  of  shaling,  and  is  sufficient  and 
onclusive  evidence  to  an  experienced  operator  that  the 
)ag  is  too  long. 

Though  each  type  of  baghouse  has  certain  funda- 
nental  conditions  which  must  be  observed,  there  are 
eatures  in  the  behavior  of  the  bags  that  are  common 
0  both  types,  and  the  methods  which  are  employed  to 
neet  these  characteristics  are  practically  universal.  The 
:ntire  operation  is  a  screening  process;  but,  owing  to 
ack  of  persistent  scientific  study,  there  are  still  adverse 
lements  in  the  process,  the  elimination  of  which  would 
limplify  the  operation  and  reduce  the  cost.  It  is  well 
:nown  that  the  greatest  source  of  loss  in  the  baghouse  is 
lue  to  renewals  of  bags  whose  period  of  service  has 
)een  terminated  through  the  destructive  action  of  heat 


and  sulphur  fumes.  During  the  summer  months  this 
action  is  particularly  in  evidence  and  is  more  detrimental 
to  new  bags  than  to  the  older  ones  which  received  a  pro- 
tective coating  of  pigment  during  the  cooler  season. 

It  is  the  general  policy  to  permit  the  bags  to  absorb  a 
certain  amount  of  pigment.  This  provides  a  coating, 
which  acts  as  an  insulator  and  protects  the  bags  from 
the  destructive  influence  of  the  heat.  After  this  has 
been  done,  the  periods  of  shaking  are  so  regulated  that 
the  pores  of  the  muslin  are  kept  open;  and  the  uniform- 
ity of  the  pigment  deposition  is  such  that  the  muslin 
remains  protected.  In  other  words,  the  shaking  is  ar- 
ranged with  a  view  to  keeping  a  uniform  flow  of  gases 
through  the  system.  The  bags  must  be  kept  sufficiently 
open  to  permit  the  gases  to  escape,  but  at  the  same  time 
they  must  not  be  shaken  so  clean  or  so  frequently  that 
the  fire  risk  becomes  dangerous.  Good  practice  provides 
for  shaking  the  bags  at  four-hour  intervals.     Though 
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this  is  no  hard  and  fast  rule,  it  may  be  accepted  as  meet- 
ing the  general  situation  as  nearly  as  general  conditions 
will  permit. 

The  muslin  has  been  standardized  to  be  not  less  than 
2200  meshes  to  the  square  inch,  and  the  temperature 
inside  the  bags  at  the  point  of  their  connection  with  the 
distributing  pipes  is  approximately  200°  C.  The  prob- 
lem that  now  presents  itself  is  to  screen  out  the  hot  gases 
and  leave  behind  the  zinc  pigment,  which  is  itself  in  the 
state  of  a  fume,  and  still  maintain  the  muslin  bags  in  a 
serviceable  condition  under  such  a  high  temperature. 
In  the  absence  of  any  assistance  in  the  way  of  a  pro- 
tective chemical  coating,  the  operators  have  used  their 
own  good  sense  and  have  met  the  situation  with  the 
only  means  at  their  disposal,  and  so  regulated  the  details 
of  operation  that  the  baghouse  is  really  commercially 
practicable,  even  though  it  is  expensive.  This  is  accom- 
plished through  the  system  of  shaking  the  bags  at  cer- 
tain intervals. 

It  is  of  the  greatest  importance  that  the  shaking  of 
the  bags  at  the  regular  intervals  be  carried  out  with  as 
nearly  perfect  efficiency  as  possible.  The  baghouse  is 
merely  one  link  in  a  process  where  the  functioning  of 
each  link  depends  upon  the  efficiency  of  every  other  link; 
and  as  the  baghouse  is  at  the  discharge  end  of  the 
process,  a  failure  there  brings  on  a  series  of  disturbances 
which  reflect  themselves  through  the  entire  system. 
Failure  to  shake  the  bags  will  throw  a  resistance  against 
the  discharge  of  the  fan.  This  resistance  gradually  in- 
creases, until  the  volume  and  velocity  of  gases  through 
the  pipe  line  decreases,  and  results  in  a  deposition  of 
pigment  in  the  pipe  line.  Finally,  this  condition  works 
back  to  the  furnace,  where,  through  the  cutting  off  of 
the  draught,  the  furnace  slows  down  and  the  furnace 
clinker  will  carry  a  high  metal  content.  In  many  cases 
this  accounts  for  the  low  baghouse  pigment  production 
and  the  inability  to  bring  the  furnaces  up  to  capacity. 
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As  an  indicator  of  the  condition  of  the  baghouse,  many 
operators  consider  that  the  best  results  can  be  obtained 
if  the  pressure  on  the  inside  of  the  bags  can  be  held 
at  one-eighth  of  an  inch,  as  shown  by  the  reading  on  a 
U-tube  water  gage.  There  are  various  local  elements  in 
individual  plants  which  would  preclude  the  possibility  of 
making  this  rule  absolute,  but  an  approximation  of  this 
condition  will  give  satisfactory  results.  The  bags  will 
be  sufficiently  open  to  permit  of  a  uniform  screening  of 
the  pigment  gases,  and  at  the  same  time  the  pigment 
coating  on  the  inside  of  the  bags  will  be  ample  as  a 
protection  against  fire. 

Aside  from  the  operating  difficulties,  the  one  great 
source  of  operating  worry  is  the  fire  hazard.  This  dan- 
ger is  so  familiar  to  experienced  operators  that  in  well- 
regulated  plants  the  liability  has  been  materially  re- 
duced. The  risk  is  always  present,  however,  and  the 
price  of  immunity  is  eternal  vigilance.  A  fire  may 
start  in  a  baghouse  from  two  sources.  If  the  shaking 
intervals  are  too  close  together  and  the  operator  does  his 
work  so  thoroughly  that  the  protective  coating  of  pig- 
ment is  almost  entirely  removed  from  the  bags  at  their 
point  of  junction  with  the  distributing  pipes,  the  muslin 
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will  be  SO  exposed  to  the  heat  that  a  fire  may  be  ex- 
pected. This  condition  establishes  the  fact  that  the 
.shaking  may  be  done  too  well.  The  greatest  danger, 
however,  is  from  too  little  shaking  or  entirely  neglect- 
ing one  of  the  scheduled  shakes.  In  the  latter  case  the 
pigment  coating  on  the  inside  of  the  bag  becomes  so 
heavy  that  the  muslin  ceases  to  function  as  a  screening 
medium.  The  hot  gases  cannot  escape,  and  the  pigment 
coating  .stands  between  the  baghouse  and  destruction. 
The  danger  point  is  brought  about  when  the  operator 
finally  begins  the  shaking.  After  he  has  shaken  the 
bags  on  one  set  of  distributing  pipes  and  reopened  the 
damper,  the  pent-up  hot  gases  rush  to  this  set  of  bags; 
and  this  set  of  pipes,  with  its  bags,  for  the  time  being 
has  to  serve  as  the  means  of  escape  for  the  heat  which 
has  been  held  back  during  the  period  of  neglect. 

It  is  a  fortunate  circum.stance  that  the  system  in 
itself  provides  a  safety  valve  that  operates  against  a 
frequent  recurrence  of  the  latter  condition.  The  bags 
comprise  an  assorted  lot  of  new,  medium  and  old  bags. 
Many  have  Vjeen  exposed  to  the  heat  for  long  periods,  and 
their  ability  to  resist  pressure  has  been  reduced  to  almost 
zero.     When  an  operator  fails  to  shake  at  the  appointed 


time,  the  pressure  in  the  bag  system  rises,  and  if  there 
are  a  number  of  weak  bags  in  the  system  these  will 
begin  to  burst,  and  continue  to  do  so  until  the  pressure 
has  been  relieved.  After  this  has  occurred  a  few  times, 
the  operator  generally  finds  it  to  his  advantage  to  be 
honest  in  his  work. 

If  the  baghouse  operators  are  sufficiently  alert  and 
watchful,  a  fire,  having  started,  may  be  confined  to  a 
small  area.  It  is  a  peculiar  characteristic  that  when  a 
fire  starts  there  is  rarely  a  blaze.  There  usually  is  a 
period  of  smoldering,  accompanied  by  a  strong  odor  of 
burning  cloth.  The  gas  pressure  from  the  fan  blows 
these  smoldering  sparks  to  the  next  bag,  and  in  this 
manner  the  fire  is  communicated  to  the  entire  system. 
The  first  thing  to  be  done  when  fire  is  discovered  is  to 
shut  down  the  fan.  Then  tear  down  the  bags  that  are 
smoldering,  using  care  that  sparks  are  scattered  as  little 
as  possible.  Roll  up  all  smoldering  bags  and  remove 
them  from  the  building. 

Further  Standardization  and  Improvement  in 
Design  Is  Imperative 

It  is  a  safe  assertion  that  more  thought  will  have  to  be 
expended  on  baghouse  design  and  operation  if  the  bag- 
house  is  to  retain  its  present  position  in  the  zinc-oxide 
industry.  The  types  which  represent  the  process  can- 
not be  regarded  as  distinctly  representative  of  the  ul- 
timate baghouse  of  the  future.  The  experience  that  has 
been  gained  establishes  the  basic  fact  that  the  baghouse 
should  be  a  building  of  fire-proof  structure.  It  should 
be  as  well  ventilated  as  possible,  and  to  this  end  the 
design  of  the  building  should  be  worked  out  in  collab- 
oration with  an  expert  on  scientific  ventilation.  This  is 
not  only  necessary  because  of  the  advantages  to  be  de- 
rived from  a  positive  control  of  the  product  as  well  as 
economy  in  muslin  consumption,  but  particularly  be- 
cause of  the  impelling  necessity  for  the  provision  of 
healthful  working  conditions,  so  that  labor  may  be  em- 
ployed at  a  wage  that  will  not  include  a  premium  as  an 
incentive  to  offset  the  disagreeable  features  of  the  pres- 
ent operating  system. 

The  distributing  system  will  gradually  tend  toward  a 
combination  of  the  principles  which  justify  the  existence 
of  the  present  diverging  types.  The  top  discharge  with 
bags  24  ft,  in  length,  and  their  number  greatly  increased, 
would  be  a  cure  for  many  of  the  troubles  that  are  now 
incidental  to  baghouse  operation.  The  screening  surface 
should  be  based  on  the  maximum  pigment  capacity  of 
the  furnace  block,  with  due  excess  capacity  to  take  care 
of  operating  irregularities.  The  entire  baghouse  system 
should  be  such  that  it  could  proceed  independently  with 
its  work  at  all  times.  It  should  never  be  necessary  to 
regulate  the  furnace  production  to  the  capacity  of  the 
baghouse.  The  extension  of  the  zinc-oxide  industry  to 
new  territory  has  revealed  the  shortcomings,  and  brought 
out  new  lines  of  thought  which  will  assert  themselves 
when  sufficient  confidence  has  been  gained  to  break  away 
from  what  appear  to  be  established  conditions. 


Hoisting  Cost  Data  are  given  in  the  1917  report  of  the 
Bunker  Hill  &  Sullivan  mine,  at  Kellogg,  Idaho.  From  the 
shaft  448,843  tons  of  ore  was  hoisted,  at  a  cost  of  $25,253.81, 
at  the  following  average  costs  per  ton:  Iloistmen  and  skip- 
men,  .029;  lubricants,  .001;  miscellaneous,  .012;  machine 
shop  repairs,  .004;  electrical  repairs,  .002;  electrical  power, 
.008;  total,  S.O^^G  per  ton. 


July  20,  1918 


ENGINEERING  AND    MINING  JOURNAL 


13: 


Ulco  Hard  Metal — a  Substitute 
For  Babbitt 

Of  the  many  inventions  that  may  be  directly  attrib- 
uted to  the  stress  of  necessity  caused  by  the  war,  the 
discovery  of  a  new  alloy  which  appears  to  be  performing 
the  office  of  a  number  of  other  metals  is  of  the  greatest 
importance  to  industrial  America,  and  incidentally  of 
vital  assistance  to  the  Government  in  its  efforts  to 
conserve  the  rapidly  diminishing  tin  supply  of  the  world. 

In  the  summer  of  1915,  when  the  foreign  demand  for 
shrapnel  balls  was  at  its  height,  causing  famine  con- 
ditions in  the  antimony  supply,  antimony  was  selling  at 
45c.  per  lb.  in  New  York.  Even  at  this  unheard-of  price, 
there  was  no  antimony  to  be  had.  Conditions  had  be- 
come so  serious  that  the  United  Lead  Co.,  one  of  the 
large  American  manufacturing  companies,  issued  orders 
to  its  technical  force  to  find  a  substitute  for  antimony. 
It  was  not  long  before  this  condition  was  brought  to  the 
attention  of  Professors  Frary  and  Temple,  then  of  the 
University  of  Minnesota,  who  spent  their  vacation  in 
developing  a  metal  that  could  be  used  for  shrapnel  balls. 
Their  results  were  successful  in  the  fall  of  the  year, 
when  their  product  was  offered  to  the  manufacturing 
company  originating  the  suggestion,  and  steps  were  at 
once  taken  to  manufacture  the  metal  experimentally  at 
Keokuk,  Iowa. 

The  metal  has  been  designated  "Ulco  Hard  Metal." 
It  is  hard  and  tough  and  has  a  distinctly  metallic  ring, 
despite  the  fact  that  in  chemical  composition  it  is  98  to 
99%  lead,  plus  barium  and  calcium.  The  latter  elements 
are  introduced  by  an  electrolytic  process,  and  hence  the 
plant  for  the  production  of  the  metal  was  erected  at 
Keokuk,  where  the  electrical  energy  developed  by  the 
Mississippi  River  at  the  Keokuk  dam  was  available. 

Shrapnel  balls  manufactured  from  the  new  alloy  were 
pronounced  superior  to  the  lead  and  antimony  ball  by 
reason  of  their  higher  specific  gravity,  greater  tough- 
ness and  the  complete  absence  of  brittleness — all  these 
qualities  combining  to  produce  a  ball  with  superior  bal- 
listic effects.  Yet  about  the  time  the  metal  was  fully 
developed  for  this  purpose,  antimony  had  receded  in 
price  to  such  an  extent  as  to  make  the  use  of  the  new 
metal  for  the  special  purpose  unnecessary. 

The  research  laboratories  of  the  manufacturing  com- 
pany responsible  for  the  introduction  of  the  metal  de- 
voted themselves  diligently  to  the  study  of  its  peculiar 
nature,  and  have  since  discovered  its  real  worth  in  bear- 
ing metals.  Here  the  metal  is  found  to  possess  hardness, 
compressive  strength,  low  friction,  heat  resistance — all 
the  qualities  of  a  high-grade  babbitt. 

Tin  lends  an  element  of  hardness  and  toughness  to 
babbitt;  antimony  hardness  alone;  and  it  has  been  gen- 
erally supposed  that  where  lead  was  used  in  a  babbitt  it 
added  greatly  to  its  anti-frictional  qualities.  The  new 
metal  having  all  these  characteristics,  being  principally 
lead,  with  its  high  anti-frictional  qualities,  appears  to 
be  supplanting  babbitt  of  the  higher  grades.  Moreover, 
of  special  importance  is  the  fact  that  the  new  metal  is 
conserving  the  supply  of  tin,  so  urgently  demanded  by 
all  the  nations  at  war. 

Unco  Hard  Metal  may  be  cast,  rolled,  drawn  and 
extruded;  its  melting  point  is  the  same  as  lead,  and  its 
specific  gravity  about  the  same.  The  metal  has  been 
undergoing  a  test  conducted  by  the  U.  S.   Bureau   of 


Standards,  and  we  are  permitted  to  report  the  results 
of  the  test  as  follows: 

A  lO-Ib.  ingot  of  Ulco  Hard  Metal,  the  original  Brineli  hardness 
numeral  of  which  wa.s  25.2  at  a  load  of  500  kg.,  was  melted  down, 
and  chilled  castings  were  poured  at  various  temperatures  with  the 
following  results : 


Temp. 
"F. 
650 
700 
750 
800 
900 

1,000 


Temp. 
"C. 
343 
371 
399 
427 
482 
538 


Bririiiell 
IlardiicHH 
Numeral 

23   5 

25    I 

25  0 

25  7 

22  8 

22  0 


The  metal  was  fluid  at  650'  F..  and  though  the  maximum  hard- 
nei^^s  was  produced  by  pouring  at  a  temperature  of  about  800°  P., 
the  hardness  was  not  greatly  reduced  by  pouring  higher  tem- 
peratures. 

Test  bearings  were  then  poured  and  service  tests  made  in  an 
Olsen  testing  machine,  tests  on  genuine  babbitt  being  made  at 
the  same  time  to  serve  as  a  basis  for  comparison.  The  table 
below  gives  the  results  of  these  service  tests: 

OKNIINK  HABBITT 

I'oad  Total  Loss 

Lb.  No.                                                                                      in 

P'^f  of  Final,  Temp,  Uise  in  Temp. Friction  Weight 

S(|.Iii.  R.F.M.    Revolutions  °C.  "F.  °C.  "F.  Lb.  Gram 

100  694             12,230  89  192  53  95  22  0  023 

200  706             16,510  102  216  58  '04  29  0  021 

300  682             15,150  125  257  100  lo3  38  0  013(a) 

400  603              6,600  139  282  94  169  79  0  054(6) 


(a)  Belt  slipping. 


(o)  Bearing  seized  and  snioking 


13,160 
18,870 
18,830 
17,310 
17.660 
14,960 
24,520 
12,870 
22,300 
23,200 


56 
69 
80 


133  23 

156  33 

176  42 

81     178  43 

79    174  43 

84    183  45 

62    144  38 

53    127  20 

59    138  22 

66    151  36 


41  13  0  013 

59  18  0  021 

76  27  0.013 

77  23  0  022 
77  25  0  014 
81  24  0  021 
68  24  0  020 
36  23  0  010 
40  24  0  015 

65  22  0  0I4('<) 


ri.C'O   II.MU)   MKTAI, 

100  710 

200  715 

300  719 

400  711 

500  723 

600  692 

700  648 

800  365 

900  408 

1,000  405 

(a)  Bearing  still  in  good  eondition. 

The  I71co  Hard  Metal  bearing  was  still  running  excellently  at 
1000  lb.  per  sq.  in.  load,  but  as  the  capacity  of  the  testing  machine 
was  reached  the  bearing  could  not  run  to  failure,  as  in  the  case 
of  the  genuine  babbitt  bearing. 

It  will  be  noticed  that  the  Ulco  Hard  Metal  ran  considerably 
cooler  than  the  genuine  babbitt,  the  friction  was  less  and  the 
wear  also  a  smaller  amount.  It  should  be  borne  in  mind  that 
the  specific  gravity  of  Ulco  Hard  Metal  is  much  greater  than 
that  of  genuine  babbitt,  and  for  equal  loss  in  weight  the  volume 
loss  would  be  less  in  the  case  of  Ulco  Hard  Metal. 

These  tests  were  repeated  on  new  samples  with  substantially 
the  same  results  as  above.  A  test  was  al.so  made  in  which  no 
lubricant  of  any  kind  was  used  in  the  bearing.  The  bearing  was 
run  at  a  speed  of  700  r.i)  m.  and  50  lbs.  per  sq.in.  pressure,  and 
after  about  10  min.,  the  irietal  btgan  to  flow  and  adhere  to  the 
steel  shaft,  scraiiing  out  more  of  the  metal  from  the  bearing.  The 
shaft  was  not  injured  in  the  least  by  this  test,  and  the  metal 
that  had  adhered  to  it  could  be  readily  reinoved  with  a  knife. 

Tensile  tests  on  I^lco  Hard  Metal  and  genuine  babbitt  cast  un- 
der similar  conditions  gave  the  following  results: 

Tensile  Strength  Elongation  Reduction 

Lb.    S(i.In  %  in  I  Inch  of  Area  % 

10,600  15                               8 

13,000  5                              I 


Genuine  babbitt 

Uleo  Hard  Metal 

The  fracture  of  the  babbitt  showed  blowholes,  reducing  section 
approximately  one-fourth,  though  the  LTlco  specimens  were  sound 
throughout.  The  average  elastic  limit  in  compression  of  Ulco 
Hard  Metal  was  found  to  be  11,525  lb.  per  square  inch. 

Further  uses  for  the  metal  are  gradually  being  de- 
veloped. It  is  finding  its  way  into  lines  where  it  dis- 
places brass;  bathroom  supply  and  waste  pipes,  nickel 
plated,  are  at  present  being  manufactured  from  it,  and 
the  demand  from  this  source  must  eventually  be  of 
considerable  volume.  At  the  moment,  however,  its 
patriotic  duty  is  to  conserve  the  tin  supply,  and  this  it 
is  accompHshing  effectually. 


Production  of  Chilean  Nitrate  in  1914  was  53,500,000 
quintals  (quintal  =  101.4  lb.);  in  1915,  38,200,000  quintals; 
in  1916,  63,300,000  quintals;  and  in  1917,  65,100,000  quintals. 
Shipments  in  1914  were  40,100,000  quintals;  in  1915,  44,- 
000,000;  in  1916,  65,000,000;  and  in  1917,  60,800,000  quintals. 
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Practical  Notes  from  the 


Fio;.  1    Method  of  ^'entilatine  Calcine  Loadins:  Tunnels  Under  No.  2  Roaster  Plant 


Fig.  2 

Cooler  Water  For  Furnace 

Arms  is  Arranged  For  By 

a  Combination  of  Pipes 

and  Elbows  Which  Permits 

Movement  of  Furnace 

Arms  Without  Leakage  in 

Water  Line 


Fig.  3 

Carriage  to  Which  Arms  are  Lowered  in  the  Furnace  and 

Which  is  Then  Drawn  Out  on  to  a  Truck  Standing  Outside 


Fig.  4 


Balanced  Scrapers  For  Cleaning  Concen- 
trate Belt  Conveyors  are  Hung  Under 
Convcvors  as  Shown 


^^ 


Fig.  5  p  ^1 

Bevel  Pinion  with  Safety  Shearing  Disc  For 
Furnace  Drive 


C  LCATM£R   B£LT   CLC:AN£K 


SUSPENSION   POINT 


■COUNTERWEIGHT 


Fig.  6 

Flexible  Safety  Coupling  of  Flat  Leather 

Straps 
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Anaconda  Reduction  Works 


F.g.  7 

Pneumatic  Lift  For  Lifting  and  Trans 

ferring  Copper  Anodes 


■ans-    3 

5i 


Calcine  Distributor  Consisting  of  Chute 

Moving  on  Rollers  and  Fitted  w  ith  Gates  and 

Openings  at  \'arious  Points  Permitting  Even 

Distribution 


Fig.  11 

Lead  Solution  Heater  Coils  are  Con- 
nected By  Rubber  Tube  w  ith  Clamped 
Connections  Thus  Permitting  Individual 
Remo\al 


^ 


^ 


Agitator  in  Furnace  Feed  Hopper  Has 

Oscillating  Blades  Which  Prevent  Any 

Accumulation  of  Sands  on  the  Sides 


Fig.  9 

Pneumatic  Lifts  Used  For  Opening  Charge  Chutes  at 
Blast  Furnaces 


-r     I    f 


I    I 
I    I 

(-^ 


,  n  n , 


3 


\  ; 


t>0 


F.g.  12 
Water  Cooled  Slag  Launder  and  Tip  with  Cast-in  Circulating  Pipes 
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Women  in  the  Smelting  Industry 
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WOMEN  WORKERS  AT  THE  PERTH  AMBOY,  N.  J.  PLANT  OF  THE  AMERICAN  SMELTING  AND  REFINING  COMPANY 
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Improvements    at    the    Consolidated 
Arizona  Smelting  Co.'s  Plant 

By  Frank  R.  Corwin* 

During  1917  the  furnace  and  converting  equipment  at 
Humboldt,  Ariz.,  of  the  Consolidated  Arizona  Smelting 
Co.,  consisted  of  one  copper  blast  furnace  52  in.  x  156  in. 
at  the  tuyeres,  one  seven-hearth  Wedge  roaster  22.5  ft. 
in  diameter,  one  reverberatory  furnace  19  ft.  x  100  ft., 
and  three  horizontal  converters  7  ft.  6  in.  x  9  ft.  The 
furnaces  were  in  good  condition  mechanically,  but  the 
crushing,  grinding,  and  handling  facilities  vi^ere  poor. 
With  only  one  roasting  furnace,  it  was  necessary  to 
make  up  50%  of  the  reverberatory  charge  with  crude 
ore  crushed  to  2  in.,  which  made  a  hard  smelting 
charge,  the  furnace  handling  only  small  tonnages,  with 
high  oil  ratios,  and  resultant  high  costs.  The  con- 
centrator was  producing  a  larger  tonnage  of  concen- 
trates than  it  was  possible  to  handle  through  the  roaster ; 
and,  in  order  to  get  as  high  an  elimination  of  sulphur 
as  possible,  about  20%  of  the  blast-furnace  charge  was 
made  up  of  fine  concentrates.  This  fine  charge,  to- 
gether with  poor  charging  conditions,  gave  a  low  ton- 
nage on  the  furnaces.  Both  furnaces  were  handling 
charges  that  were  high  in  sulphur  and  low  in  copper, 
which  produced  low-grade  mattes  and  made  it  necessary 
to  operate  the!  three  converters  continuously,  with  re- 
sultant high  converting  costs.  These  conditions  having 
been  foreseen,  a  new  roasting  plant  was  erected  in  1917 
and  "blown  in"  in  January,  1918. 

The  new  plant  was  equipped  with  three  Wedge 
roasters  of  the  same  size  and  type  as  the  roaster  in  use; 
and  provision  was  made  in  the  design  of  the  building 
to  accommodate  the  old  roaster  as  soon  as  it  could  be 
shut  down  and  moved.  Each  roaster  was  equipped  with 
separate  Cottrell  treaters  and  a  new  storage  and  con- 
veying system  was  built  to  do  away  with  the  expensive 
hand  shoveling  of  charges  which  had  been  the  practice. 

As  soon  as  the  new  plant  was  operating,  and  a  100  "^v. 
calcine  charge  was  available  for  the  reverberatory,  the 
tonnage  increased  to  such  an  extent  that  all  of  the 
concentrates,  together  with  a  portion  of  the  crude  ore, 
which  had  been  going  to  the  blast  furnace,  were  handled 
by  the  reverberatory.  It  proved  to  be  more  economical 
to  treat  as  large  a  tonnage  as  possible  in  the  reverber- 
atory rather  than  run  both  furnaces  on  light  tonnages, 
a  condition  which  made  it  necessary  to  shut  down  the 
blast  furnace  for  a  few  days  each  month  on  account 
of  a  shortage  of  ore. 

About  this  time  H.  H.  Stout,  superintendent  of  the 
Copper  Queen  Reduction  Works,  Douglas,  Ariz.,  was 
obtaining  wonderful  capacity  results  with  his  reverber- 
atory furnaces;  and  through  his  courtesy  the  informa- 
tion necessary  to  remodel  the  Arizona  Consolidated 
Company's  furnace  along  the  lines  which  he  had  de- 
veloped was  obtained.  After  the  changes  had  been  made 
in  the  construction  of  the  furnace,  and  it  had  re- 
covered from  the  temporary  shut-down,  the  tonnage 
increased  to  over  500  tons  per  day,  which  was  sufficient 
to  take  care  of  all  the  ores  coming  into  the  plant.  This 
made  it  possible  to  discontinue  the  use  of  the  blast 
furnace,  and  to  roast  all  the  high-sulphur  ores  prior 
to  smelting.     It  is  now  possible  to  grade  the  mattes 


to  any  percentage  most  desirable  for  the  economic  opera- 
tion of  the  plant. 

The  changes  that  have  taken  place  during  the  last 
six  months  have  greatly  improved  operating  conditions 
and  reduced  smelting  and  converting  costs.  Under  the 
old  arrangement  it  was  impossible  to  keep  an  intelligent 
class  of  labor,  but  since  changes  have  been  made  there 
has  been  a  great  improvement  in  this  respect,  which 
has  helped  in  placing  the  plant  on  an  efficient  operating 
basis.     While  the  blast  furnace  was  still  operating,  the 
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lime  rock  was  removed  from  the  charge  and  the  amount 
of  specular  hematite  ore  from  the  Swansea  Lease,  Inc., 
mines  was  increased.  This  assayed  Cu  3.5%,  Fe  48.8%, 
S  4.5%,  insol.  11.8%,  and  the  change  resulted  in  a  sav- 
ing in  blast-furnace  operation  of  approximately  $3500 
per  month.  The  average  matte  and  slag  made  by  the 
furnace  during  1917,  while  lime  rock  was  being  used 
for  flux,  and  during  the  month  of  May,  1918,  when  thi.s 
practice  was  discontinued,  was  as  follows : 

Matte  Slag 

Average.   1917 37.47f   Cu  0.35%  Cu.  32.7%  Fe,  8.2%  CaO. 

37.6%    Insol. 
Mav.    1918 37.7'";    Cu  0.37'';    Cu.  35.3';    Ke.  2.%   CaO. 

4  5.2';     Insol. 

Fig.  1  shows  the  monthly  tonnage  of  new  copper- 
bearing  material  treated  in  the  smeltery,  together  with 
the  smelting  cost  per  ton;  Fig.  2  the  monthly  produc- 
tion of  fine  copper,  together  with  the  converting  cost 
per  pound.  Fig.  3  shows  the  monthly  copper  extraction 
in  the  plant,  and  Fig.  4  the  monthly  tonnage  of  new 
copper-bearing  material  treated  in  the  reverberatory, 
and  the  cost  per  ton. 
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Notes  on  Recent  Metallurgical  Progress 


By   E.   p.   MATHEWSON* 


Impr€ssio7is  gleaned  by  a  distinguished  metal- 
lurgist during  a  journey  of  observation  among 
the  great  smelteries  of  the  United  States  and 
some  smaller  plants,  with  practical  comments  on 
design  and  operation,  supplemented  by  details 
from  inquiries  and  metallurgists  in  charge.  Ex- 
planation of  the  motives  responsible  for  the  sub- 
stitution of  improvements  and  modifications  in 
the  conduct  of  the  work  is  followed  by  condensed 
data  dealing  with  practical  operations.  Inter- 
esting accounts  of  byproduct  plants  are  also  in- 
cluded,   with   drawings   of   typical   installations. 


A  GREAT  many  interesting  things  are  being  done 
in  non-ferrous  metallurgical  plants  in  the  United 
States  and  Canada  at  present.  It  was  my  privi- 
lege recently  to  inspect  a  great  many  of  these  plants 
and  to  see  what  was  being  accomplished,  and  these  notes 
resulted.  In  some  cases  they  have  been  amplified  by 
personal  communications  from  the  superintendents  or 
managers  in  charge  of  the  plants,  and  credit  has  been 
given  wherever  possible.  In  case  due  acknowledgment 
has  been  inadvertently  omitted,  it  is  hoped  that  those 
interested  will  make  allowances,  as  it  was  necessary  to 
prepare  the  article  on  rather  short  notice. 

The  first  plant  visited  was  that  of  the  Tennessee  Cop- 
per Co.,  at  Copperhill,  Tenn.,  and  here  is  to  be  found 
the  largest  sulphuric-acid  plant  in  the  world.  Sulphuric 
acid,  first  considered  as  a  byproduct,  is  now  the  main 
product  of  the  company,  smelting  being  an  incidental 
operation.  The  following  description  of  the  acid  plant 
has  been  furnished  by  the  staif. 

Acid  Plant  of  the  Tennessee  Copper  Co. 

The  Tennessee  Copper  Co.,  besides  being  one  of  the 
two  copper-smelting  companies  in  existence  "making 
sulphuric  acid  by  the  chamber  process  from  the  waste 
fumes  of  copper  blast  furnaces,  enjoys  the  distinc- 
tion of  being  the  original  pioneer  in  that  industry.  The 
.size  of  the  plant  can  be  best  realized  by  the  following 
comparison:  The  State  of  Georgia  has  29  sulphuric- 
acid  plants,  with  a  combined  capacity  of  418,000  tons 
of  acid  per  year,  or  an  average  of  40  tons  per  day  for 
each  plant.  The  plant  of  the  Tennessee  Copper  Co. 
has  a  capacity  of  325,000  tons  annually,  or  900  tons  per 
day  (60"  basis),  and  is  equivalent,  as  regards  output, 
to  22  average  Georgia  plants  combined. 

The  plant  of  the  Tennessee  Copper  Co.  is  divided  into 
three  .sets  of  chambers,  each  set  having  its  Glover  and 
Gay-Lussac  towers,  and  each  connected  to  one  common 
flue  leading  from  the  blast  furnaces.  Four  of  the  cham- 
bers— the  largest  ever  built — have  a  capacity  of  over 
500,000  cu.ft.  of  npace  each.  The  total  chamber  space 
for  the  entire  plant  is  more  than  6,000,000  cubic  feet. 

On  account  of  the  varying  sulphur  content  of  the 
ores  fed  into  the  blast  furnaces,  and  also  because  of 
the  practice  of  charging  the  furnace.s  intermittently, 
the  ifrbde  of  gas  delivered  to  the  acid  plant  is   neces- 


sarily fluctuating  in  SO^  percentage.  With  gas  varying 
within  brief  periods  of  time  from  6%  SO^  to  3.5%, 
or  even  less,  the  control  of  the  process  ■  was  f ormerh 
extremely  difficult,  and  the  old-style  method  of  regu- 
lating the  chambers  by  means  of  temperature  differ- 
ences and  by  observing  the  color  of  the  chamber  gases 
through  windows  or  "sights"  proved  to  be  altogether 
inadequate.  A  novel  method  of  chamber  control,  based 
on  scientific  principles,  was  invented  and  established 
about  eight  years  ago  by  Andrew  M.  Fairlie,  chemical 
engineer  for  the  company,  and  has  since  that  time  been 
in  daily  use.  This  method  was  fully  described  by  Mv 
Fairlie  in  the  Transactions'  of  the  American  Insti- 
tute of  Chemical  Engineers,  and  for  a  complete  under- 
standing of  the  method  reference  should  be  made  to 
Fairlie's  publication. 

Briefly,  the  method  consists  in  establishing  a  series 
of  "desirable  ratios"  between  the  SO,,  in  the  gas  enter- 
ing the  Glover  tower  and  the  SO,  in  the  gas  at  a  fixed 
point  in  the  front  chamber.  The  accurate  determination 
of  S0„  in  chamber  gas  and  in  chamber  exit  gas  was 
formerly  a  diflftcult  matter ;  but  by  means  of  a  modifica- 
tion of  the  Reich  test,  developed  by  Mr.  Fairlie,  it  has 
become  possible  to  train  an  ordinary  workman  to  make 
SO,  determinations  on  chamber  gas  and  chamber  exit 
gas  agreeing  within  0.01%.  When  the  "desirable  ra- 
tios" are  once  established,  they  are  typewritten  in  tabu- 
lar form,  and  the  table  is  framed  and  posted  before  the 
eye  of  the  chamberman,  whose  duty  it  is  frequently  to 
test  the  per  cent,  of  SO,  at  the  aforesaid  fixed  point  in 
the  front  chamber,  and  so  to  regulate  the  introduction 
of  nitrate  of  soda  or  nitrous  vitriol  as  to  maintain  the 
desirable  ratio  corresponding  to  the  percentage  of  SO,, 
in  the  gas  entering  the  Glover  tower.  Any  error  in  judg- 
ment in  the  amount  of  niter  introduced  is  detected  in 
the  beginning  at  the  front  chamber,  and  is  corrected 
before  any  great  harm  can  be  done,  or  loss  can  result. 
The  advantage  of  this  method  over  the  old-style  methods 
of  chamber  control,  in  which  knowledge  of  any  irregu- 
larity in  the  process  was  not  obtained  until  the  trouble 
had  reached  the  intermediate  or  the  last  chamber,  is 
in  the  greatly  reduced  cost  of  the  nitrate  of  soda  used 
in  the  process. 

This  method  of  chamber  control  has  also  proved  of 
particular  value  in  starting  a  new  plant,  or  an  old  one 
after  a  shut-down.  By  the  old  methods  of  chamber  con- 
trol, and  in  starting  up  a  new  plant,  it  often  takes  weeks, 
and  even  months,  before  it  is  possible  to  obtain  a  satis- 
factory output  at  reasonable  costs.  With  the  analytical 
method  of  control,  in  starting  for  the  first  time  the 
new  chambers  of  the  Tennessee  Copper  Co.  in  July. 
1916,  the  process  had  been  "caught,"  as  the  saying  is, 
within  48  hr.  after  first  admitting  gas  to  the  Glover 
tower;  and  the  older  plant  has  been  frequently  started 
up,  after  a  shut-down,  and  worked  up  to  full  capacity, 
within  20  hr.  or,  if  the  shut-down  was  of  short  dura- 
tion, within  12  hr.  The  method  of  chamber  control  is 
covered  by  U.  S.  Patent  No.  1,205,723,  and  the  method 
for  the  determination  of  S0_.  in  chamber  gas,  by  U.  S. 
Patent  No.  1,205,724. 
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The  copper-smelting  plant  of  this  company  is  a  suc- 
jssor  to  the  plants  built  before  the  Civil  War.  Inter- 
5ting  experiments  have  been  going  on  at  the  plant, 
sing  pulverized  coal'  instead  of  coke  in  the  blast  fur- 
aces;  and  the  indications  are  that  successful  results 
ill  probably  be  obtained.  Arthur  L.  Tuttle  is  the  gen- 
ial manager  in  charge  of  the  plant,  and  a  most  agree- 
3le  host  he  proved  himself  to  be.  M.  A.  Caine  is  as.^ist- 
nt  manager;  T.  W,  Cavers,  smeltery  superintendent; 
id  Andrew  M.  Fairlie  is  in  charge  of  the  acid  plant. 

The  amount  of  ore  treated  daily  averages  1200  tons; 
Dproximate  analysis  is  as  follows:  Cu  1.6%,  S  25%, 
e  35^, ,  SiO,  18  to  20%.  There  is  no  roasting,  and  the 
nelting  is  classed  as  semi-pyritic,  6%  of  coke  being 
sed  on  the  charge.  The  furnaces  have  tight  tops  of 
ist  iron,  with  swinging  doors  for  the  admission  of 
le  charge,  and  are  run  with  a  slight  pressure  at  the 
large  floor  to  avoid  the  admixture  of  too  much  air  to 
le  acid  fumes.     There  is  an  ordinary   dust  chamber 

remove  the  dust,  and  the  Glover  towers  also  act  as 
ist  catchers.  The  blast-furnace  charge  is  kept  as 
larse  as  possible,  the  opening  of  the  crusher  for  ore 
id  quartz  being  8  in.  On  account  of  the  acid  plant, 
nail  blast  furnaces  are  preferred,  the  idea  being  that 
henever  blow  holes  occur  it  is  better  to  blow  out  the 
irnace  to  keep  the  gases  free  from  the  excess  air  that 
ould  enter  through  the  blow  holes.  Years  ago  there 
as  much  trouble  in  this  plant  with  spouts,  but  this  was 
ercome  by  increasing  the  water  space  to  If  in.  The 
■st  matte  from  the  fuast^^^es  runs  from  8  to  12%  copper, 
id  this,  concentrated  with  siliceous  ore,  produces  a 
cond  matte  running  222%  copper. 
The  Ducktown  Sulphur,  Copper  and  Iron  Co.'s  installa- 
m,  of  which  W.  S.  Lamoreaux  is  general  manager, 
[e  the  Tennessee  Copper  Co.'s  plant,  produces  sulphuric 
id  from  all  the  blast-furnace  gases,  but  on  a  smaller 
ale.  Instead  of  the  tight  box-top  and  side  feeding, 
e  furnaces  are  covered  on  a  level  with  the  charge 
lor,  and  the  feeding  is  done  by  the  Freeland  charging 
vice,  which  is  an  endless  belt  discharging  from  the 
d  and  gradually  advancing  over  the  furnaces,  push- 
g  the  cover  forward  as  it  goes.  On  the  return  trip 
drags  the  cover  back  into  place.  This  plant  produces 
pper  matte  and  sulphuric  acid. 

Mr.  Lamoreaux  has  been  experimenting  for  a  num- 
r  of  years  in  the  manufacture  of  sulphur  directly 
om  the  gases.  The  process  used  is  to  pass  the  fumes 
rough  incandescent  coke,  then  cool  them,  using  a 
•een  fuel  economizer  for  heat  interchange;  then  pass 
em  to  Feld  washers  and  thence  to  a  filter.  The  product 
pure  and  can  be  marketed  as  flowers  of  sulphur,  or 
melted  into  brimstone.  The  consumption  of  coke  is 
out  11  times  the  sulphur  produced;  and  only  a  mod- 
ate  amount  of  labor  is  involved. 

The  plant  treats  about  500  tons  of  ore  daily  in  winter 
d  400  tons  in  summer.  The  ore  averages  25c.  in  Au 
r  ton,  2.5%  Cu,  30%  Fe,  26%  SiO,  20%  S,  2.5% 
A.  3%  Zn,  7%  CaO,  traces  of  As,  Te,  and  Se.  The 
st  matte  produced  runs  13%  Cu  and  the  second  matte 

per  cent. 

At  El  Paso,  ai  the  plant  of  the  American  Smelting 
d  Refining  Co.,  under  the  management  of  Kuno  Doerr, 
mes  Heggie,  general  superintendent,  and  R.  S.  Moore, 
gineer,  there  is  an  interesting  development  of  Peirce- 

'U.  S.  patent,  1.259.46".  issued  to  T.  W^  Cavers,  Mar.  12,  1918. 


Smith  converters,  the  design  being  of  the  largest  diam- 
eter so  far  installed.  The  size  of  the  furnaces  is  13  ft. 
diameter  by  30  ft.  long.  The  principal  features  are:  (1) 
The  diameter,  which  is  13  ft.,  i.e.,  3  ft.  larger  than  the 
original  Peirce-Smith;  (2)  two  riding  rings  in.stead 
of  three;  (3)  ability  to  turn  the  riding  rings  com- 
pletely around;  (4)  equipment  for  the  introduction  of 
the  siliceous  ore  with  Garr  guns. 

The  last,  I  believe,  is  probably  the  most  important 
improvement.  It  permits  of  introducing  the  siliceous  ore 
in  a  moist  condition  without  danger  of  explosion,  and 
spreads  evenly  over  the  bath,  thus  producing  a  uniform 
temperature  throughout  the  converter.  The  El  Paso 
13-ft.  diameter  P.  S.  converters  have  averaged  15,726 
tons  of  blister  copper  per  run.  By  "run"  is  meant  the 
time  between  two  consecutive  repairs  to  the  brick  lining. 
The  only  repairs  to  the  brickwork  have  been  at  and 
about  3  to  4  ft.  above  the  tuyere  line,  and  around  the 
mouth  of  the  converter.  Time  lost  because  of  repairs 
has  been  only  5  per  cent. 

In  the  opinion  of  those  who  have  used  these  con- 
verters, particularly  Superintendent  Heggie,  this  par- 
ticular type  and  size,  where  there  is  a  sufficient  supply 
of  matte  to  justify  such  a  large  unit,  is  considered 
the  best  in  use  today. 

Reverberatory  Improvements 

Capt.  H.  H.  Stout,  superintendent  of  the  Copper  Queen 
reduction  works,  at  Douglas,  Ariz.,  started  a  series  of 
interesting  experiments,  to  be  described  later,  and  these 
proved  an  incentive  to  the  other  plant  superintendents 
in  the  southwest,  in  the  matter  of  increasing  the  ton- 
nage of  reverberatory  furnaces.  Engineers  from  El 
Paso  were  sent  to  Douglas  to  confer  with  Captain  Stout, 
and  they  found  that  he  had  increased  the  area  at  both 
the  verb  and  uptake  of  the  furnace.  The  uptake  was 
increased  to  70  sq.ft.,  whereas  formerly  it  was  less  than 
half  that  size.  Also,  the  openings  in  the  burners  had 
been  increased  to  I'i  in.  and  the  air  pressure  from  8  to 
12  lb.  These  changes  allowed  a  much  greater  quantity 
of  oil  to  be  burned  with  a  shorter  and  hotter  flame,  and 
resulted  in  higher  tonnages  and  a  betterment  in  the 
fuel  ratio. 

On  their  return  to  El  Paso,  the  openings  of  the  burn- 
ers on  No.  3  reverberatory  were  increased  from  i  to  Ih 
in.  in  order  to  obtain  a  greater  volume  of  air.  The  con- 
struction of  the  furnace  was  not  altered.  As  the  area 
of  the  uptake  was  already  60  sq.ft.,  it  was  deemed  best 
to  allow  this  to  stay  as  it  was,  and  to  confine  the  change 
to  the  burner  openings.  The  tonnage  on  this  furnace 
rose  at  once;  and  though  it  averaged  only  351  tons 
per  furnace  day  for  the  first  15  days  of  February,  with 
a  fuel  ratio  of  1.15  bbl.  oil,  the  next  nine  davs  after 
changing  the  burner  openings  it  averaged  651  tons  on 
0.78  bbl.  of  oil  per  ton.  The  furnace  was  then  down  for 
repairs  to  the  arch  for  three  days,  and  then  ran  for  21 
days  at  an  average  of  645  tons  on  0.87  bbl.  of  oil  per 
ton.  It  then  went  down  18  days  for  considerable  repair 
work.  A  great  deal  of  this  lost  time,  however,  was 
due  to  lack  of  labor. 

No,  4  reverberatory,  the  latest  and  biggest  furnace, 
28  ft.  X  130  ft.,  was  started  up  on  the  6th  of  April. 
It  was  designed  and  built  before  the  high  tonnages  were 
made  at  the  Copper  Queen  plant;  and,  as  the  area  of 
the  uptake  was  70  sq.ft.,  this  was  considered  to  be  am- 
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pie.  although  the  furnace  is  wider  and  longer  than  the 
Douglas  furnace.  The  holes  in  the  burners,  however, 
were  made  the  same  dimensions  as  on  the  No.  3  furnace. 
All  the  charge  is  dropped  along  the  sides  for  a  distance 
of  70  ft.  from  the  bridge,  and  the  flame  is  carried  for 
a  length  of  80  ft.,  which  is  considerably  longer  than  at 
the  Douglas  smelteries. 

A  good  tonnage  was  obtained  on  this  furnace  from 
the  start ;  and  on  the  18th  of  April,  12  days  after  charg- 
ing began,  964  tons  of  solid  charge  was  smelted.  From 
the  15th  of  April  to  the  10th  of  May  the  average  daily 
tonnage  was  851  tons  on  0.61  bbl.  of  oil  per  ton.  The 
reverberatory  has  not  been  smelting  as  high  a  tonnage 
for  some  time,  nor  has  the  fuel  ratio  been  as  good,  owing 
to  a  shortage  of  ore  and  also  to  the  fact  that  about  35''^, 
of  the  charge  is  siliceous,  aluminous  ore  that  is  coarse 
(due  to  lack  of  crushing  facilities).  Up  to  and  including 
June  23,  this  furnace  has  put  through  61,282  tons  of 
solid  charge.  It  is  difficult  to  estimate  how  much  more 
it  will  smelt  before  going  down  for  repairs  to  the  arch, 
and  ju.'^t  how-  extensive  these  repairs  will  be. 

Copper  Queen  Smeltery 

On  another  visit,  in  June  of  tliis  year,  additional  data 
were  obtained  at  the  Copper  Queen  plant,  where  con- 
siderable study  is  being  devoted  to  the  temperatures  of 
the  calcines.  Results  of  recent  determinations  showed: 
A  loss  of  70°  in  dropping  from  the  last  hearth  to  calcine 
hopper;  180°  loss  from  calcine  hopper  to  charge  car;  prac- 
tically no  loss  in  transit;  150°  loss  dropping  from  charge  car 
to  reverberatory  charge  hoppers;  110°  loss  in  charge  hop- 
pers at  reverberatory;  making  a  total  loss  of  510°  from  the 
roasters  to  the  reverberatories.  In  order  to  save  some  of 
this  heat,  the  operators  expect  to  insulate  their  hoppers  and 
probably  put  in  a  charge  car  similar  to  the  one  at  the 
International  plant  at  Miami. 

The  charge  going  into  the  roasters  averaged  26%  S,  and 
required  no  fuel.  It  consisted  of  the  two  following  mixtures: 

No.  1  No.  2 

Concentrates   75%  90'/o 

Sasco  flue  dust 23%  

Siliceous  ore   2%  10% 

No.  1  mixture  was  being  used  in  the  proportion  of  70% 
tj  30%  of  the  No.  2  mixture,  thus  making  a  charge  of  the 
following  composition : 

Concentrates    79 . 5% 

Sasco  flue  dust 16.1% 

Siliceous  ore   4 . 4%; 


k--- 


-- I0/-6" - >l 
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This  mixture  was  beine  roasted  from  about  26%  S  to 
10.5%,  making  a  60%  elimination.  h^ach  roaster  was 
handling  70  to  75  tons  per  day,  and  the  temperature  of  the 
calcines  was  about  l.'JOO".  Captain  Stout  is  considering 
making  ll-hearth  roasters  out  of  the  6-hearth  roasters  now 
at  the  smeltery,  and  bringing  the  tonnage  up  to  about  130 
tons  per  day. 

The  latest  reverberatory  was  put  into  service  about  the 
middle  of  .May  and  has  two  banks  of  burners,  seven  in  one 
row  and  six  in  the  other,  using  air  at  35  oz.  pressure,  and 


heating  the  oil  up  as  high  as  250°  at  80  lb.  pressure.  The 
furnace  has  a  straight-line  roof  from  a  point  20  ft.  from 
the  bridge  way  to  the  uptake.  From  this  20-ft.  point  back 
to  the  bridge  there  is  a  gradual  rise  in  the  roof,  so  that  at 
the  bridge  the  roof  is  1  ft.  higher.  The  average  tonnage 
to  date  on  this  furnace  was  about  680,  with  a  fuel  ratio 
of  0.55  bbl.  of  oil.  It  is  claimed  that  tonnages  of  730  and 
740  with  0.45  and  0.47  bbl.  of  oil  were  recently  recorded  for 
a  two-day  run.  Calcines  entering  furnace  were  about  900°. 
With  calcines  entering  the  furnace  at  1200°,  Captain  Stout 
figured  that  it  would  be  possible  to  obtain  a  fuel  ratio  of 
0.30  bbl.  The  wall  above  the  skimming  bay,  although  the 
furnace  had  been  operating  only  a  little  over  five  weeks, 
was  nearly  burned  through.  Considerable  trouble  was  also 
being  experienced  through  boiler  tubes  burning  out. 
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RebuiH-   Reverberatory   Furnace 
FIG.   2 

A  continuous  skim  was  being  used  on  this  furnace,  and 
it  was  said  that  the  slags  were  considerably  cleaner  than 
with  the  intermittent  skims  formerly  used.  With  30%  Cu 
in  the  matte,  it  was  possible  to  get  0.30  to  0.35%  Cu  in  the 
slag.  The  other  furnace  that  was  operating  was  using  all 
the  flue  dust  and  making  up  the  nev^slof  the  charge  with  hot 
calcines.     It  was  averaging  only  ouO*  tons  per  day. 

The  Lead  Smelting  Department  at  El  Paso 

In  the  lead  department  at  El  Paso  the  Australian 
practice  of  putting  the  "thimble  tops"  on  the  furnaces 
had  been  adopted.  During  1917  all  the  lead  blast  fur- 
naces of  the  El  Paso  plant  were  equipped  with  these 
tops.  For  a  number  of  months  furnaces  thus  equipped 
were  run  alongside  furnaces  with  the  old-style  tops, 
and  comparison  was  made  of  their  operations.  The 
comparison  favoreJ.  the  furnaces  with  the  closed  or 
thimble  tops,  and,  as  opportunity  offered,  the  other  fur- 
naces were  changed  to  that  style.  The  advantages  to 
be  noted  were:  (1)  A  better  distribution  of  the  charge 
in  feeding  the  furnace,  resulting  in  a  decrease  in  the 
formation  of  accretions  in  the  shaft  and  a  lengthening 
of  furnace  campaigns;  (2)  decrease  in  lead  losses 
through  the  stack  and  decrease  in  loss  of  lead  per  ton 
of  charge  smelted;  (3)  decrease  in  the  quantity  of 
gases  passing  through  downtakes  of  furnaces;  (4) 
better  working  conditions  on  the  feed  floor  and  perfect 
visibility  of  charge  as  it  is  dumped  into  the  furnaces;, 
(5)  lower  coke  percentage. 

These  advantages  have  been  largely  realized,  and  the 
same  type  of  top  is  being  generally  used  by  the  lead- 
smelting  plants  in  the  West. 

Experimentation  at  the  Copper  Queen  Plant 

At  the  Copper  Queen  reduction  works,  at  Douglas, 
Ariz.,  where  the  reverberatory  changes  were  initiated, 
evidences  of  careful  experimentation  were  numerous. 
In  order  that  no  mistakes  be  made  in  recording  these 
expf^-riments,  I  persuaded  Captain  Stout  briefly  to  de- 
.<-cribe  them,  as  follows: 

We  have  practically  solved  the  various  factors  which 
enter  into  and  control  the  amount  of  fuel  capable  of  being 
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mpletely  consumed  within  the  working  limits  of  the  fur- 

:ces. 

First — A   multiplicity  of  oil   burners  which    permits   the 

porized  fuel  to  mingle  with  the  oxygen  in  the  combustion 

r    more    quickly    and    more    thoroughly,    because    of    the 

eater  number  of  burners. 

Second — Heating  the  oil  to  approximately  250°   F.;  and, 

consequence,  maintaining  its  pressure  up  to  about  80  lb., 

as  to  condense  (at  this  pi-essure)  the  hydrocarbons  vola- 
ized.  This  more  rapidly  volatilizes  the  hydrocarbons  as 
ey  exit  from  the  burner,  which,  combining  within  the 
omizing  air,  creates  an  explosion,  with  a  rapid  elevation 

temperature,  thus  rapidly  volatilizing  the  remainder  of 
e  fuel. 

Third — The  use  of  air  at  about  30  to  40  oz.  pressure  for 
omizing,  and  approximately  10%  of  the  total  air  required 
I'  theoretical  combustion. 
Having  obtained  these  factors,  we  are  able  to  burn  1  lb. 

oil  for  each  26  cu.ft.  of  available  combustion-chamber 
ace  within  the  confines  of  the  furnace  for  a  distance  of 

ft.  of  flame  length.  This  is  arrived  at  by  taking  out 
;  space  occupied  by  the  charge  and  slag.     We  burn  in  a 

X  20  ft.  furnace  from  500  to  600  bbl.  of  oil  per  day. 
The  limiting  factor  on   this  fuel   consumption,  with   the 
me  length  of  only  35  ft.,  is  the  quantity  of  air  which  our 

I  boilers  and  old  flues  will  permit  us  to  draw  through  the 
rnaces.  In  other  words,  we  are  limited.  At  the  Calumet 
Arizona  smeltery  they  have  been  able,  with  their  boilers, 
draw  sufficient  air  through  the  furnaces  to  burn  about 
J  same  quantity  of  oil  in  a  day.  In  other  words,  we  re- 
rd  a  reverberatory  furnace  as  a  combustion  chamber  for 
rning  fuel;  and  the  melting  process  and  the  metallurgy 

II  take  care  of  itself. 

The  Fuel  Ratio  on  the  Charge 

rhe  daily  variations  in  the  same  plant  in  the  fuel  ratio, 
i  as  between  different  plants  with  approximately  the 
ne  slag,  caused  Mr.  Samuels,  of  our  investigation  de- 
rtment,  to  take  up  this  phase  of  the  question;  and  the 
ult  of  his  experiments  is  that  we  are  content  with  the 
;umption  that  it  is  inversely  as  the  temperature  of  the 
cines  entering  the  furnaces.  For  all  practical  purposes, 
s  is  the  only  factor  involved  with  the  fuel  ratio  question, 
luming  that  the  oil  is  burned  to  V2  %  CO  in  the  uptake, 
i  that  there  is  a  multiplicity  of  burners  to  insure  a  high 
iperature   focus    at   the   burner   end.      Mr.    Samuels   has 

0  worked  out  that  the  only  function  which  the  fuel  of 

1  reverberatory  furnace  performs  is  raising  the  tempera- 
te of  the  calcines  up  to  fusion  point,  which  is  approxi- 
tely  2000°  F.  The  heat  of  the  combination  of  silicates  ex- 
ds  the  latent  heat  of  fusion,  so  that  the  resulting  slag 
1  matte  would  be  superheated  approximately  456°  Fahr- 
leit. 

Vith  this  end  in  view,  Mr.  Samuels  plotted  the  fuel  ratio 
1  temperature  of  the  calcines  actually  entering  the  fur- 
•e  through  the  6-in.  feed  pipes  in  the  roof;  and  his 
umption  has  been  practically  verified.  Relatively  speak- 
,  our  results  so  far  give  for  500°  F.  temperature  of 
.rge,  a  fuel  ratio  of  0.77  bbl.  of  oil  per  ton  of  charge; 
I  with  860°  F.  temperature  of  calcines,  a  fuel  ratio  of 
lut  0.59  bbl.  of  oil.  The  860°  was  the  maximum  tem- 
ature  we  could  obtain.  This  was  because  of  the  loss  of 
.t  in  transit  from  our  roasters.  We  know,  also,  that  at 
Paso,  with  a  temperature  of  charge  of  approximately 
1°,  0.95  bbl.  of  oil  is  required  as  a  fuel  ratio.  A  rough 
tting  of  these  points  demonstrates  that  a  fuel  ratio  of 
3  bbl.  of  oil,  or  possibly  0.45,  is  not  an  excessive  predic- 
1  if  we  can  insulate  against  the  loss  of  heat  in  calcines 
that  they  will  enter  the  reverberatory  furnace  at  about 
0°  F.  The  lower  hearths  of  our  roasters  average  about 
!0°.  Our  investigation  along  this  line  has  not  yet  been 
ipleted. 

Cleaning  op  Reverberatory  Slags 

?he  subject  of  cleaning  reverberatory  slags  is  old.  It  was 
ved  at  Anaconda  that  the  variation  of  content  of  copper 
^s  from  skim  to  skim  was  due  to  a  blanket  or  scum  on  top 
the  reverberatory  slag  in  the  skimming  end,  the  scum  be- 
composed  partly  of  unfused  material.  At  Anaconda  the 
tinuous  skim  was  put  on  the  reverberatory  furnaces,  al- 
'ing  the  blanket  to  remain  on  top  of  the  slag,  which  holds 
k  the  unfused  ore  floating  in  the  center  of  the  furnace, 
I  at  a  point  where  the  temperature  was  high  enough  to 
iplete  the  fusion.  A  limpid  slag  flowed  under  the  blanket, 
ch  reduced  in  copper  content. 

''rom  our  experiments  in  furnace  capacities  and  short- 
ng  of  flame,  it  was  practically  proved  that  the  skim- 
ig  end  of  the  furnace  was  absolutely  useless,  and  per- 
med the  miserable  function  of  radiating  heat  and  chill- 


ing the  slag  to  a  point  where  fusion  was  not  completed. 
Mr.  Butler  then  conceived  the  idea  of  melting  the  charge 
in  one  end,  taking  the  flue  out  of  the  center  of  the  furnace, 
and  changing  the  other  end  of  the  furnace  by  narrowing 
it  up  to  a  reverberatory  settler  in  which  a  small  quantity 
of  oil  will  be  burned.  The  effect  will  be  to  elevate  the  tem- 
perature at  the  top  of  the  slag  and  complete  the  fusion. 
We  will  soon  begin  to  alter  one  of  our  furnaces  for  this 
experiment. 

The  Washing  ok  Reverberatory  Slags 

In  1903  I  erected  a  reverberatory  settler,  through  which 
I  ran  reverberatory  slag,  and  in  this  settler,  which  was 
fired  by  oil,  low-grade  pyrite  was  thrown  over  the  surface 
of  the  slag  during  its  quiescent  period,  forming  about  a 
10</o  matte.  The  copper  in  the  reverberatory  slag  entering 
the  settler  was  0.42%  for  the  year,  and  at  leaving  was 
0.22%  for  the  year.  In  the  double-end  fired  furnace,  pro- 
posed by  Mr.  Butler,  it  is  our  intention  to  endeavor  to  wash 
the  slag  in  the  settling  end  by  the  addition  of  a  small 
amount  of  low-grade  pyrite,  blown  over  the  surface;  and 
to  maintain  the  temperature  of  the  slag  in  the  skimming 
end  by  the  burner  at  a  temperature  where  this  washing 
material  is  completely  fused.  Eff'orts  to  produce  these  re- 
sults in  the  ordinary  reverberatory  furnace  have  failed, 
because  the  temperature  at  the  skimming  end  on  the  sur- 
face of  the  slag  was  so  low  that  fusion  could  not  be  com- 
pleted. 

The  Cleaning  of  Converter  Slag 

All  attempts  to  clean  converter  slag  by  pouring  it  molten 
into  the  reverberatory  furnace  have  failed.  We  are  of  the 
opinion  that  this  is  due  to  the  fact  that  converter  slag  of 
about  22%  silica  content  is  heavier  than  reverberatory  slag, 
and  a  stratification  takes  place  in  the  reverberatory  furnace. 

Since  all  attempts  at  a  solution  of  this  problem  have 
failed  when  attacked  in  this  manner,  we  purpose  to  go  back 
to  the  converter  and  run  as  high  a  silica  slag  in  the  con- 
verters as  possible,  to  see  if  that  will  reduce  the  amount 
of  magnetite  in  the  converter  slag,  and  thus  eliminate  the 
tendency  to  stratification. 

With  a  12-ft.  upright  Great  Falls  converter,  we  have 
been  able  successfully  to  get  a  40 7o  silica  slag  by  blowing 
in  the  silica,  crushed  to  pass  through  a  V^-in.  mesh,  con- 
tinuously during  the  entire  blow  from  matte  to  white  metal. 
The  addition  of  this  silica,  which  was  not  put  in  by  a  boat 
and  in  large  quantities  at  a  time,  but  was  blown  in  con- 
tinuously, kept  the  converter  cool,  and  the  whole  operation 
was  entirely  successful.  Our  next  step  will  be  to  put  the 
converter  slag  in  the  reverberatory  furnace,  for  which  we 
are  arranging  launders,  and  we  expect  to  have  that  ex- 
periment in  operation  within   a  month. 

It  will  be  noted,  therefore,  that,  considering  the  five  sub- 
divisions in  our  problem,  we  have  actually  accomplished: 
(1)  The  increase  in  furnace  capacity  (we  have  been  able 
to  obtain  with  hot  calcines  as  high  as  900  tons  from  a  90-ft. 
furnace)  ;  (2)  the  decreased  fuel  ratio,  in  so  far  as  our 
temperature  of  calcines  will  permit;  (3)  the  double-end- 
fired  furnace  is  yet  to  be  demonstrated;  (4)  the  washing 
of  the  slag,  which  had  been  demonstrated  some  years  ago; 
(5)  the  cleaning  of  the  converter  slag  by  running  it  highly 
siliceous  from  the  converter — we  have  progressed  in  this 
to  only  the  point  of  making  a  highly  siliceous  slag. 

Captain  Stout  will,  no  doubt,  publish  a  full  account 
of  the  experiments  and  results  as  soon  as  they  are  com- 
pleted. It  has  always  been  the  policy  of  the  Phelps  Dodge 
Corporation,  under  the  leadership  of  the  late  lamerted 
Dr.  James  Douglas,  to  give  to  the  profession  any  facts 
pertaining  to  the  technical  operation  of  the  plant  that 
might  be  of  value  elsewhere. 

The  Calumet  &  Arizona  Smelting  Plant 

At  the  Calumet  &  Arizona  Co.'s  plant  at  Douglas, 
Ariz.,  H.  A.  Clark,  smeltery  superintendent,  after  show- 
ing me  everything  of  interest  about  the  plant,  kindly 
furnished  the  following  data  regarding  his  experience 
with  the  reverberatories : 

Prior  to  January,  1918,  the  best  tonnages,  to  my  knowl- 
edge, on  reverberatory  furnaces  of  19  ft.  x  100  ft.  inside 
measurements,  was  an  average  of  400.1  tons  per  day,  dry 
solid  charge,  on  0.75  bbl.  of  oil  per  ton.  This  was  accom- 
plished at  the  Calumet  &  Arizona  smeltery,  at  Douglas. 
The  Copper  Queen  plant  here  has  never  approached  these 
figures  in  tonnage  with  the   same  sized  furnaces.     Conse- 
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quently,  H.  H.  Stout,  now  superintendent  of  the  Copper 
Queen  plant,  working  with  the  object  of  increasing  ton- 
nage, decided  to  enlarge  the  size  of  the  reverberatory  up- 
tiike  at  the  Copper  Queen  plant  from  33  sq.ft.  to  80  sq.ft. 
outlet,  on  account  of  the  low  draft  in  the  uptake  of  his  fur- 
naces. The  result  was  that  thei'e  was  an  increase  in  fur- 
nace tons  per  day  from  approximately  350  to  600.  The 
increased  area  of  outlet  reduced  the  gas  velocity  from  75 
ft.  per  sec.  to  40  ft.  per  sec.  After  the  furnaces  had  been 
in  operation  about  three  weeks,  the  front  and  uptake 
burned  down,  on  account  of  not  having  control  of  the  fire 
zone. 

At  this  time  I  increased  the  uptakes  on  the  furnaces  at 
ths  Calumet  &  Arizona  plant  from  30  sq.ft.  to  70  sq.ft. 
outlet,  which  augmented  the  furnace  capacities  from  400 
to  650  tons  per  day.  With  the  benefit  of  Mr.  Stout's  ex- 
perience with  his  front  and  uptake,  we  started  experiments 
with  the  control  of  the  smelting  zone  by  the  admission  or 
non-admission  of  air  through  dampers  at  the  burner  holes, 
with  the  result  that  our  output  was  increased  to  over  900 
tons  per  furnace  day.  This  enormous  gain  over  the  old 
operation  was  accomplished  by  being  able  to  burn  200  addi- 
tional bbl.  of  oil,  or  a  total  of  500  per  day  in  the  same  fur- 
nace, when  previously  it  was  possible  to  burn  only  300  bbl. 


Results  of  best  thirty  days'  continuous  operation :       •  i 

Furnace  No.  2      Furnace  No.  4 
AvoraKO  dry  tons  solid  charge  per  furnace  day.  .  .      794.  6  779  6 

libl.  oil  per  dry  ton  solid  charge ".  .  .  .  0.  622  o!  617 

Record  day's  run  during  30-day  period: 

Dry  tons  solid  charge  per  furnace  day 921 .  2  869.  4 

Bbl.  oil  per  dry  ton  solid  charge 0.  550  o!  571        ' 

GENERAL  DATA 

Per  Cent.  Per  Cent.     Per  Cent.  Per  Cent.  Per  CenA  I 

SiO,  Al.,0,,           FeO  CaO  Cu      ml 

Average    slag    analysis  *' 
(includes      converter 

s!a«) 35.2  7.2              46.0  5.6  0.45 

Average  matte ...  25. 9 

Screen  analysis  of  charge: 

Per  Cent. 

Reject  from  f  inch 3.8 

Reject  from  J  inch 13.0 

Reject  from  J  inch 21.5 

Through  i  inch 61.7 

Average  temperature  charge  estimated  a  830°  F. 

The  sulphuric-acid  department  of  the  Calumet  &  Ari- 
zona Mining  Co.  is  a  new  adjunct,  the  acid  being  used 
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per  day.  The  combustion  and  control  of  the  fire  zone  by 
dampers  was  perfect,  confining  combustion  to  the  first  30 
ft  of  furnace  and  preventing  the  flames  from  carrying 
through  to  the  front  or  uptake  end,  as  had  happened  before, 
with  disastrous  results  to  the  brick.  Of  the  total  charge, 
927(1  is  delivered  in  the  first  30  ft.  of  furnace;  the  remain- 
der is  for  protection  of  side  walls  only.  All  material  is 
side  charged.  The  temperature  at  the  fronts  is  from  2300° 
F.  to  2400°  F.,  or  the  same  as  when  the  fire  zone  was  not 
under  control.  Another  point  not  to  be  overlooked  is  the 
conservation  of  heat  in  the  calcines  between  the  roasters 
and  reverberatories.  We  have  always  watched  this  point 
carefully,  and  it  is  a  vital  consideration  when  dealing  with 
large  furnace  tonnages  and  aiming  at  fuel  economy.  Data 
of  reverberatory  operations  are  given  in  the  accompanying 
table.  No.  1. 

With  regard  to  giving  credit  to  whom  it  really  belongs, 
I  will  say  that  all  smelteries  in  the  West  are  now  copying 
our  furnace  model  and  operation.  Credit  for  the  opening 
up  of  the  uptakes  to  provide  sufficient  outlet  to  reduce  the 
gas  velocity  from  75  to  40  ft.  per  sec.  is  due  to  H.  H.  Stout, 
superintendent  of  the  Copper  Queen  plant.  The  credit  for 
the  complete  control  of  the  smelting  or  fire  zone  by  manip- 
ulation of  the  air  inlet,  and  not  by  adjusting  the  oil  flow 
through  the  burners,  is  rightfully  claimed  by  Mr.  Cole  and 
Mr.  Jacks,  of  the  Calumet  &  Arizona  metallurgical  staff". 
The  oil  regulation  has  nothing  to  do  with  the  control  of 
the  fire  zone,  for  the  reason  that  one  is  compelled  to  burn 
approximately  500  bbl.  of  oil  to  smelt  800  or  900  tons  of 
ore;  if  the  oil  supply  is  reduced  slightly  the  tonnage  will 
be  reduced  three  to  one;  and  consequently  the  oil  ratio  will 
go  up,  as  nearly  all  the  smelting  is  done  within  a  range 
of  100'  temperature.  There  is  thus  no  way  of  controlling 
the  smelting  zone  except  by  the  air  manipulation  at  the 
Vjurner  end,  and  the  conservation  of  heat  between  the 
roaster  discharge  and  reverberatory  charge-hole. 

TAHI.K  I.     KKVKHUKHATOKY  DATA,  (AH;MI;T  A  Al{IZf)NA 
MINI.NG  CfJMPANY 

Furnace    No     2      Furnace  No.  4 

r>,.t«- «t;trt<<J                   Fel.    7.   1918  .Ian    9,    1918 

Totjil  .  Ui«id  tiriir-  to  JuiM-  2l,«layH 1  34  000  163   000 

Total  (iirnHcj-  »!«>■«  ( 24-lir.  (luyd  in  op<?ration)  ...  130  567  157.616 

I'lf  r-iTit.  KiKTalinK  tinic  to  t'.tfil  ('lapwd  time..  97  44  96   70 

Drv  t'lrudt/jlid  <h:irK<- p<T  fiirriH'i- day 707  0  675   2 

(frt  I'.l)l.  oil  IHT  dry  Ion  holid  churKf  (KroHB  oil  con- 

1  ^x,u,■<\)              0  697  0  707 

7  fiiiili<iui<lronviTUTHl»»ri>«T  furnace  day. . .  104  0  88   5 

lyinft  in  uptnk«"  <irich«i«  of  wal<Tl 0  18  0   II 

('<)  In'-lu'i'ii  all  oil  for  firinii  up  furrmccn 


for  the  leaching  of  the  ores  at  Ajo,  Ariz.  A  description 
of  the  plant,  compiled  by  the  superintendent  of  the  acid 
department  and  furnished  by  Mr.  Clark,  follows : 

Sulphuric-acid  manufacture  by  the  chamber  process  con- 
sists of  the  following  essentials:  (1)  Formation  of  sulphur 
dioxide;  (2)  oxidation  of  sulphur  dioxide  to  sulphur  triox- 
ide;  (3)  union  of  sulphur  trioxide  with  water  to  form  weak 
sulphuric  acid;  (4)  concentration  of  all  acid  formed  to  a 
gravity  of  60°  Baume,  or  approximately  78%  monohydrate 
sulphuric  acid;  (5)  recovery  and  utilization  of  oxides  of 
nitrogen  used  as  catalytic  agent  in  the  oxidation  of  sulphur 
dioxide  to  sulphur  trioxide. 

The  methods  by  which  these  mentioned  reactions  are 
brought  about  are  shown  in  Fig.  3.  Sulphide  ores  are 
roasted  in  Herreshoff  furnaces,  giving  a  gas  containing 
from  5.5%  to  7.5%  sulphur  dioxide  at  a  temperature  of 
from  850°  to  900°  F.  The  oxidation  of  this  to  sulphur  tri- 
oxide is  brought  about  by  the  catalytic  action  of  oxides  of 
nitrogen,  formed  by  the  action  of  sulphuric  acid  on  nitrate 
of  soda  in  the  presence  of  the  hot  furnace  gases  in  the  niter 
house.  From  here  the  gases  pass  into  and  up  through  the 
Glover  tower,  where  from  20%  to  25%  of  the  total  conver- 
sion into  sulphur  trioxide  takes  place.  From  the  Glover 
tower  the  gasses  pass  into  chambers,  and  during  passage 
through  these  the  moisture  is  added  either  in  the  form  of 
steam  or  as  finely  atomized  water;  this  combination  forms 
weak  sulphuric  acid,  which  is  concentrated  by  circulating 
through  the  Glover  tower. 

TABLE  II.     DATA  ON  OPERATION,  CALUMET  &  ARIZONA 
MININC;  CO. 

Furnaces  in  acid  plant 4 

Per  cent,  sulphur  in  ore 28-38 

Per  cent,  sulphur  in  calcines 6-12 

Tons  of  calcines  p<T  furnace  da.v 62-70 

Tons  of  flue  dust  recovered  daily 3-5 

Per  cent.  SO,  in  gas 5   5  to  7 .  5 

Temperature  of  gaH,  dcg.  F 850-900 

Daily  acid  production,  as  tons  60°  Bauni6 220 

Niter  conHumption  daily,  lb 3,200  I 

Niter  conHuiiipl  ion  jxt  cent,  on  sulphur  in  acid  produced 3 .  00 

Stn'ndth  of  acid  produced,  dog.  Haum6 60-62  | 

C;hanil)i'r  exit  (janes,  SO;.,  per  cent 0.  12  I 

Chamber  exit  gaHes,  O,  per  cent 4  1 

('haiiib<'rHpace  per  lb.  of  Hulpluir  in  acid  produced,  cu. ft  20  0 

Gay-I,UH8ac  Mpace  e()uivaleiit  of  chamber  ni)ace,  per  cent 3   97 

From  the  la.st  chamber  the  gases  (containing  only  a  trace 
of  sulphur  dioxide  and  from  3%  to  5%)  of  oxygen,  the  in- 
ert nitrogen  which  was  present  in  entrance  gas,  and  the 
oxide   of    nitrogen    used    catalytically)    pass    into    the    Gay- 
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ssac  towers,  where  the  oxides  of  nitrogen  are  absorbed 
cold  sulphuric  acid  and  returned  to  the  acid-making  cycle 
circulating  the  Gay-Lussac  acid  on  the  Glover  tower, 
ere  the  reacting  hot  gases  cause  the  liberation  of  the 
des  of  nitrogen  from  the  acid.  Thus  the  nitrate  of  soda 
irged  in  the  niter  house  represents  the  loss  in  the  process 
5  to  faulty  absorption  in  the  Gay-Lussac  towers,  and  the 
•mation  of  nitrogen  and  oxides  of  nitrogen  which  are  not 
sorbed  by  sulphuric  acid.  The  plant  has  been  in  con- 
uous  operation  since  Mar.  24,  1917. 

rhe  dimensions  and  description  of  the  main  units  are  as 
lows: 

rhe  Glover  tower  is  an  acid-proof  brick  tower  with  lead  drin 
■tain  and  exterior  steel  framework,  octagonal  in  .^hape  height 
ft.  and  diameter  22  ft.  The  packing  of  the  Glover  tower  cen- 
ts of  acid-proof  tile  12  x  6  x  li  in.  The  cooling  chambers  are  23 
number  and  each  consists  of  a  circular  steel  cage,  lead  lined 
ft.  in  height  and  17  ft.   in  diameter. 

rhe  main  chambers  are  six  in  number,  rectangular  in  shape 
h  steel  framework.  The  lead  curtain  is  supported  by  horizontal 
ips  bolted  to  angles  of  the  framework.  The  chamber  dimensions 
I  143  ft.  6  in.  long,  59  ft.  wide  and  41  ft.  high.  The  total  cham- 
space,  including  cooling  chambers,  is  2,300,000  cu.ft.,  which 
es  a  ratio  of  20  cu.ft.  chamber  space  per  lb.  of  sulphur  in  acid 
en  the  plant  is  producing  220  tons  of  60°  acid  i)er  day. 
rhe  pressure  fans  are  steel  framework,  lea<J  lined,  with  8x4  ft. 
t  regulus  metal  impellers. 

'he  Gay-Lussac  tower  is  of  unit  type  construction,  with  12 
s  each  13  x  13  x  45  ft.  high.  The  towers  are  built  entirely  of 
a-proof  brick  and  packed  with  acid-proof  tile  the  same  size  as 
the  Glover  tower.  The  complete  tower  unit  is  inclosed  in  a 
a  drip  curtain,  supported  by  steel  framework.  The  total  capac- 
of  12  tower  cells  is  91,300  cu.ft.,  or  an  equivalent  to  3.97%  of 
.mber  space. 

i'he  storage  tank  for  shipping  acid  is  of  steel  and  is  of  5000  tons 
■acity. 

'he  pumping  equipment  for  all  60°  acid  consists  of  10  standard 
)ught-iron  blowcases,  operated  by  compressed  air,  with  a  capac- 
of  20  tons  each  ;  and  for  handling  chamber  or  weak  acid  a  fiye- 
ge  lead  air-lift  pump  is  provided. 

Imall  shipments  of  acid  are  made  in  standard  wrought-iron  acid 
ims,  but  most  of  the  acid  is  shipped  in  50-ton  capacity  unlined 
;1  tank  cars  similar  to  those  used  in  oil  service, 
'he  chamber  and  Gay-Lussac  capacity  is  ample  for  a  plant  in 
idy  operation,  and  economical  in  the  use  of  niter  under  all 
ither  conditions. 

["able  II  gives  data  on  operations, 

rhe  plant  has  worked  successfully  since  the  day  it 

s  started,  using  nothing  but  the  sulphur  in  ores  from 

!  Bisbee  mines  with  a  sulphur  content  of  about  30%, 

i  no  special  ore  or  pyrites  have  been  used. 

The  International  Smelting  Plant 

\t  the  International  Smelting  Co.'s  plant  at  Miami, 
which  L.  0.  Howard  is  superintendent,  it  was  ob- 
■ved  with  great  interest  that  the  method  for  handling 
;ation  concentrates  after  roasting  was  working  ex- 
lently,  no  dust  being  noted  in  the  vicinity  of  the  Jis- 
irge  hoppers.  The  cars  which  are  used  to  transfer 
!  dust  from  the  roasters  to  the  reverberatories  have 
special  pipe  connection  for  the  return  of  the  gases 
d  light  dust  to  the  Cottrell  apparatus.  At  the  rever- 
*atory  furnaces,  the  charge  slides  have  packed  rod 
ndles,  preventing  dust  escaping  on  top  of  the  arch, 
IS  preserving  the  brick  work, 

A.  post-hole  digger  is  used  for  sampling  flotation  con- 
itrates;  it  is  about  4  in.  in  diameter  and  is  said  to 
^e  good  results.  The  peculiarity  about  this  plant  is 
it  practically  all  the  charge  is  flotation  concentrates, 
3  mesh  or  finer.  The  average  charge  to  the  reverbera- 
•ies  is  Cu  26.47%,  Ag  0.71  oz.,  Au  0.008  oz.,  SiO, 
,73%,  AIO3  6.42%,  Fe  17.15%,  CaO  3.83^c,  S  19.73%,' 
0  13.56%,  The  average  slag  produced  is  Cu  0.82%, 
r  0.26  oz„  SiO,  41,08%,  A1,0,  13.35%,  FeO  32,80%, 
0  6.99%,  S  0.42%.  The  furnaces  are  120  ft.  long 
21  ft,  wide,  and  the  ratio  of  oil  to  solid  charge  is 
'7  bbl.  The  average  bullion  produced  from  the  con- 
rters  is  99.32%  Cu,  2.82  oz.  Ag,  and  0.039  oz,  gold. 
The  Cottrell  plant  is  one  of  the  most  efficient  to  be 
and  anywhere.  It  is  placed  above  the  roasting,  or 
ther  drying,  furnaces,  and  there  is  absolutely  no  vis- 
le  discharge  from  the  pipes  above  the  building. 
The  New  Cornelia  Copper  Co,'s  plant  at  Ajo,  Ariz., 


is  a  novelty  in  many  ways.  In  the  first  place,  the  ore 
has  turned  out  slightly  higher  in  grade  than  the  es- 
timates made  before  the  mine  was  developed — something 
unique  in  the  history  of  porphyry  coppers.  The  leaching 
plant  is  running  smoothly.  There  was  some  troub'e  at 
finst,  owing  to  the  presence  of  ferric  iron  in  the  elec- 
trolyte. This  was  overcome  by  the  introduction  of  sul- 
phur dioxide  gas,  obtained  by  roasting  some  of  the 
Bisbee  ores.  The  fine-crushing  plant  at  Ajo,  designed 
by  David  Cole,  of  El  Pa.so,  is  an  efficient  in.stallation. 

The  capacity  of  the  leaching  plant  is  5000  tons  in  24 
hrs„  and  the  output  of  electrolytic  copper  is  100.000  lb. 
per  day.  The  ore  is  ground  to  pass  .1-mesh  screen.  An 
interesting  sampling  device  for  the  crushed  ore,  as  de- 
signed by  Mr.  Cole,  has  been  installed.  The  ore  average 
heads  for  1917  were  Cu  1.68%,  tailings  0.37 'r  ;  thi.s  in- 
cludes all  the  tailings  for  the  year  of  starting  the  plant. 
The  ore  averages  66  to  68%  SiO„  14  to  16%  Al.O^,  4.5  to 
f5%  Fe,  0.2  to  0.3%  CaO,  1.5%  MgO;  the  taiHngs  are 
97%  of  the  original  ore.  The  electrolyte  has  2.5%  total 
Fe,  0.02%  SiO„  2.96^^  A1,0„  1.49%  MgO,  0.041%  CaO, 
0.012%  CI,  2.09%  R.SO„  0.18%  PA,  0.35%  MnO, 
2.71%  Cu;  total  in  the  form  of  sulphates,  22.553  per 
cent. 

In  addition  to  the  electrolytic  copper  output,  there  is 
produced  daily  20  tons  of  cement  copper  (70V  Cu), 
precipitated  by  scrap  iron  from  the  spent  electrolyte. 
The  plant  employs  850  men  and  uses  8000  kw.  electrical 
power.  Pumping  is  one  of  the  big  items  of  expense. 
The  plant  is  equipped  with  the  Hulett  unloader,  with  a 
12-ton  bucket,  and  has  a  capacity  of  500  tons  per  hour, 
for  unloading  tailings  from  the  leaching  tanks.  The 
tanks  are  of  concrete,  lined  with  6  lb.  lead  on  the  sides 
and  8  lb.  on  the  bottoms ;  the  lead  in  the  bottoms  contains 
4%  antimony. 

The  town  of  Ajo  has  been  carefully  laid  out,  with 
a  view  to  the  comfort  and  convenience  of  all  its 
inhabitants.  The  welfare  of  the  employees  has  been 
particularly  looked  after,  and  the  cooperative  store  is 
so  efficient  that  prices  are  lower  in  Ajo  than  in  any 
of  the  other  camps  visited,  and  supplies  of  all  kinds, 
including  food,  are  as  good  as  can  be  obtained  any- 
where. For  the  amusement  of  the  employees  when  not 
at  work  a  plaza  has  been  provided,  where  on  special 
occasions  music  is  rendered  by  a  band;  and  provision 
has  also  been  made  for  usual  recreations,  such  as 
baseball,  and  other  outdoor  sports.  The  town  also 
possesses  schools  and  hospitals  of  the  most  approved 
type.     The  principal  buildings  are  of  concrete. 

The  New  Cornelia  company's  officials  in  charge  are: 
M.  Curley,  general  superintendent;  W.  M.  Griffith,  chief 
engineer;  J.  A.  Potter,  superintendent  of  plant,  and 
H.  A.  Tobelmann,  metallurgist.  A.  G.  McGregor, 
Warren,  Ariz.,  late  of  the  firm  of  Repath  &  McGregor, 
is  responsible  for  the  design  of  the  New  Cornelia  and 
many  other  Arizona  plants. 

Tacoma  Smelting  Plant 

At  the  Tacoma  Smelting  Co.'s  plant,  of  which  H.  Y. 
Walker  is  general  manager,  and  G.  M.  Kerr,  general 
superintendent,  there  was  shown  another  of  the  13  x 
SO-ft.  Peirce-Smith  type  converters,  but  with  the  modi- 
fied hood  of  Van  Amberg's  patent.  Experiments,  under 
the  direction  of  W,  H,  Howard,  consulting  engineer, 
are   there  being  carried   out   for   the   recovery   of   the 
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sulphur  in  various  forms  from  the  gases.     The  results 
so   far  obtained   are   encouraging. 

By  increasing  the  supply  of  air  to  the  burners  on 
the  reverberatory  furnace,  over  600  tons  daily  of 
charge  has  been  smelted  at  a  fuel  ratio  of  0.63  bbl, 
of  oil  per  ton.  The  electrolytic  copper  refinerj'  at 
this  plant  has  several  novel  features,  particularly  the 
Van  Amberg  greasing  machine  for  starting  sheets. 

Miscellaneous  Canadian  Plants 

At  the  Victoria  Chemical  Co.'s  plant  in  Victoria,  B.  C, 
some  interesting  substitutions  were-  made  on  account 
of  the  scarcity  of  Doulton  stoneware  and  other  mate- 
rials, caused  by  the  war.  Perhaps  the  most  notable  was 
the  substitution  of  steel  cylinders  lined  with  lead  and 
acid-proof  brick  for  the  condenser  wall  for  nitric  acid, 
and  the  use  of  cast  iron  containing  15%  of  silicon, 
cast  locally,  for  the   connecting  pipes   for  nitric  acid. 

To  show  the  rapid  progress  in  the  manufacture  of 
explosives,  it  is  sufficient  to  state  that  Canadian  Explo- 
sives, Ltd.,  had  just  installed  the  latest  apparatus  for 
the  manufacture  of  TNT  and  had  used  it  only  a  few 
days  when  an  improved  French  process  was  called  to 
their  attention ;  and,  as  it  was  so  much  better  than  the 
older  process,  it  was  substituted  at  once  and  the  former 
plant  "scrapped."  The  process  was  materially  cheapened 
by  the  introduction  of  this  invention. 

At  Trail,  B.  C,  the  Consolidated  Mining  and  Smelting 
Co.  of  Canada's  plant  has  branched  out  materially,  and 
is  now  turning  out  as  much  as  50  tons  of  electrolytic 
zinc  daily,  about  30  tons  of  electrolytic  copper,  besides 
electrolytic  lead,  refined  silver  and  gold. 

The  Great  Falls  Smeltery 

At  the  Great  Falls  plant  of  the  Anaconda  Mining 
Co.  a  wonderful  change  is  seen.  A  few  yearc  ago 
this  plant  was  one  of  the  largest  copper  concentrating 
and  smelting  plants  in  the  country.  Today  copper 
smelting  is  not  carried  on  except  in  one  furnace  to 
handle  byproducts,  the  main  business  of  the  plant  being 
the  electrolytic  refining  of  copper  and  the  leaching  and 
electrolytic  refining  of  zinc.  In  addition  to  these  activi- 
ties the  plant  has  a  newly  installed  wire  mill  and  electric 
furnaces  for  the  production  of  ferromanganese  for  the 
United  States  Government;  also  a  fire-  and  building- 
brick  plant. 

The  capacity  of  the  old  electrolytic  copper  refinery 
was  5,000,000  lb.  per  month,  but  the  new  refinery  has 
a  capacity  of  15,000,000  lb.  The  zinc  refinery  is  turn- 
ing out  on  an  average  of  100  tons  daily  of  electrolytic 
zinc.  A.  E.  Wiggin  has  recently  been  appointed  gen- 
eral superintendent  and  J.  0.  Pulton,  assistant  superin- 
tendent. 

The  Washoe  Reduction  Works 

At  the  Washoe  Reduction  Works,  Anaconda — Fred- 
crick  Laist,  manager,  L.  V.  Bender,  superintendent — 
pulverized  coal  is  used  entirely  at  the  reverberatory 
furnaces  and  with  great  .success. 

In  the  converter  plant  at  the  Washoe  an  enormous 
reverberatory  has  been  put  in  operation  to  treat  the 
convert*»r  slag  hot,  by  mixing  it  with  concentrates 
carrying  sufficient  sulphur  to  clean  the  slags. 

This  furnace  is  treating  approximately  1000  tons  of 
material  daily,  of  which  a  little  over  50%  is  molten  slag, 
the  remainder  being  a  mixture  of  calcined  concentrates 


and  raw  concentrates,  together  with  siliceous  fettli 
material.  About  8'%  of  fuel  is  used  to  melt  this  char] 
and  naturally  this  percentage  will  vary  with  the  prop 
tion  of  solid  material  in  the  charge. 

In  order  to  make  this  type  of  furnace  work  success- 
fully it  is  necessary  to  get  a  reasonably  good  mixture 
between  the  sulphur-bearing  material  and  the  molt(!n 
converter  slag  in  order  that  the  magnetite  in  the  latter 
may  be  reduced  to  the  FeO  condition  and  thus  be 
removed  in  the  slag. 

The  side  walls  of  the  furnace  are  protected  by  the 
siliceous  fettling  material  which  is  fed  along  the  sides 
of  the  furnace.  It  is  an  interesting  fact  that  the  fur- 
nace is  able  to  run  on  a  very  low  SiO,  and  high  Fe  slag. 

At  the  brick  plant,  which  is  a  department,  there  are 
being  manufactured  in  an  Oregon  kiln  50,000  brick 
daily  from  flotation  tailings;  and  at  this  plant  the 
company  is  making  the  brick  for  the  new  stack  being 
constructed  near  the  old  main  stack  of  the  plant. 
Incidentally,  this  new  stack  will  be  enormous  in  size, 
its  dimensions  being  525  ft.  in  height  and  60  ft.  inside 
diameter  at  the  top.  There  will  be  a  large  Cottrell 
installation  at  the  base;  and  the  material  caught  by 
means  of  this  apparatus  will  be  smelted  in  a  special 
reverberatory.  The  new  research  laboratory  at  this 
plant  is  a  feature  well  worthy  of  the  consideration  of 
all  large  operating  companies. 

Tooele  Plant  of  the  International  Smelting  Co. 

At  the  Tooele  Plant  of  the  International  Smelting 
Co.,  the  slag  reverberatory  for  the  lead  furnaces  was 
abandoned  because  the  zinc  in  the  slag  built  up  accre- 
tions in  the  bottom.  The  blast-furnace  men  in  the  lead 
department  have  a  lunch  room  set  apart  for  their  special 
benefit,  and  no  one  is  allowed  to  touch  his  lunch  beforu 
washing  thoroughly.     This  prevents  lead  poisoning. 

It  has  been  proved  at  the  Tooele  plant  that  it  does 
not  pay  to  resmelt  slag  shells.  The  average  slag  in 
the  lead  blast  furnaces  is  30%  SiO„  38%  FeO  -f  MnO, 
15%  CaO,  9%  ZnO,  0.32  oz.  Ag,  1.1%  Pb  and  0.25%  Cu. 
The  first  matte  runs  23  to  25%  Cu,  14%  Pb  and  20  to  25 
oz.  Ag.  The  bullion  runs  98.5%  Pb  and  80  to  120  oz. 
cf  silver. 

The  Dwight  &  Lloyd  sintering  machines  have  been 
speeded  up  so  that  each  one  now  has  a  capacity  of  250 
Ions  per  24  hours.  In  the  Tooele  plant,  as  in  nearly 
all  installations  using  these  machines,  and  to  avoid  ' 
explosions  in  the  dust  chambers,  a  preliminary  roast 
is  given  to  all  sulphides  to  remove  the  loose  atoms 
of  sulphur.  Interesting  experiments  are  being  con- 
ducted on  a  special  form  of  Cottrell  apparatus,  which 
is  much  cheaper  in  cost  of  installation  than  the  standard 
apparatus,  and  at  the  same  time  just  as  efficient.  At 
this  plant  the  matte  from  the  lead  furnaces  is  blown 
first  without  silica  in  converters  and  the  fumes  are 
caught  in  a  baghouse.  When  all  the  lead  is  removed 
the  matte  is  blown  in  a  copper  converter.  William 
Wraith  is  general  manager,  O.  M.  Kuchs,  assistant 
manager,  and  A.  B.  Young,  acting  superintendent. 

Miscellaneous  Smelting  Plants 

At  the  Garfield  Smelting  Co.'s  plant,  R.  F.  McElvenny. 
plant  manager,  and  A.  H.  Richards,  assistant  super- 
iritendent,  there  have  been  installed  13  x  30-ft.  con- 
verters using  the  Tacoma  hood;   and  here,  as  at  the 
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ither  plants  of  this  company,  the  Garr  silica  gun  is  used 
nstead  of  boats  for  distributing  the  silica  necessary  to 
brm  slag  in  the  converter.  As  an  example  of  the 
;enefit  of  this  method,  in  one  campaign  there  were 
iroduced  15,300  tons  of  copper,  an  average  of  103  tons 
ler  converter  day.  The  only  repairs  necessary  at  the 
nd  of  this  campaign  were  in  the  vicinity  of  the  tuyere. 
I'he  reverberatories  at  this  plant  use  flat  burners  for 
lulverized  coal  and  they  have  been  found  to  be  better 
han  the  round  burners  in  protecting  the  arch.  An 
verage  of  600  tons  per  furnace  day  on  15 Sc  fuel  has 
isually  been  maintained. 

At  the  Midvale  plant  of  the  United  States  Smelting 
'o.,  E.  H.  Hamilton,  superintendent,  Robert  Wallace, 
ssistant  superintendent,  the  special  things  to  be  noted 
rere  the  charging  apparatus  for  the  lead  blast  furnaces, 
nd  the  concrete  shaft  to  a  lead  blast  furnace  with  a 
irick  lining  and  loose  reinforcing;  also  the  recovery 
f  metallic  arsenic  as  a  byproduct  from  blast-furnace 
lue  dust  and  the  recovery  of  electrolytic  cadmium. 

At  the  Murray  plant  of  the  American  Smelting  and 
refining  Co.,  W.  W.  Norton,  superintendent,  a  careful 
tudy  of  the  Australian  tj-pe  of  "thimble  top"  for  lead 
urnaces  has  been  made.  A  most  ingenious  set  of 
entilators  has  been  devised  for  the  lead  furnaces — 
he  lead-well,  tap  spout  and  settlers — so  that  the  work- 
len  are  absolutely  protected  from  lead  fumes.  The 
recautions  as  to  employees  washing  before  eating  are 
isisted  upon  here. 

At  the  United  States  Metals  Refining  Co.,  Grasselli, 
nd.,  W.  Thum,  superintendent,  where  the  Betts  elec- 
rolytic  process  has  been  developed  largely,  Mr.  Thum 
as  designed  a  special  electrolytic  tank  with  independent 
upports  for  the  electrodes.  He  finds  that  redwood  is 
he  best  lumber  for  such  tanks  and  he  prefers  stave 
onstruction. 

At  the  International  Lead  Refining  Co.'s  plant  at 
)ast  Chicago,  Ind.,  George  P.  Hulst,  assistant  general 
lanager,  has  designed  a  special  furnace  for  treating 
tharge  or  softener  skims.  He  claims  that  this  furnace 
ives  a  clean  hard-lead  slag  and  clean  bullion  and  does 
way   with   the   necessity   for   using   residue   furnaces. 

In  connection  with  the  reference  to  the  13  x  30-ft. 
'eirce-Smith  converters,  used  in  several  of  the  larger 
lants  in  the  West,  it  is  interesting  to  note  that  at  the 
'erth  Amboy  plant  of  the  American  Smelting  and 
defining  Co.,  a  large  converter  of  this  type,  but  only 
0  ft.  in  diameter,  was  installed  some  years  ago.  It 
.'as  found  soon  afterward  that  the  supply  of  matte  was 
ot  sufficient  to  warrant  a  furnace  of  this  size,  so  the 
urnace  was  cut  in  two,  with  satisfactory  results.  One 
lust  cut  the  coat  according  to  the  cloth  or,  in  other 
rords,  choose  his  unit  according  to  the  quantities  he 
as  to  handle. 
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Auction  of  Nitrate  Lands  At 
Santiago,  Chile 

The  following  lands  will  be  auctioned  on  Aug.  10  at 
Santiago,  Chile,  and  contain  an  estimated  amount  of 
mixed  nitrates  as  indicated.  The  reserve  price  in  gold 
at  18d.  per  peso  is  also  given. 

TERRENOS    DE    LEALTAD    DEL    TOCO 

Lot  N— 5,132,722  quintals  at  P0.25 
Lot  S— 1,536,231   quintals  at      0.25 

TERRENOS  AL  NORTE  DE  LA  OFICINA  COYA 

Lot   No.  1—7,677,897  quintals  at  P0.25 

Lot  No.  2—8,325,642  quintals  at      0.25 

Lot  No.  3—7,744,408  quintals  at      0.25 

Lot   No.  4—8,009,327  quintals  at      0.25 

Extra—  206,106  quintals  at      0.10 

TERRENOS  ALREDEDOR  DE  LA  OFICINA  PAN  DE  AZUCAR 
Lot  B—  1,582,354  quintals  at  P0.20 

TERRENOS  SAN  JUAN  DE  SOLEDAD 
Lot  C— 2,546,826  quintals  at  P0.25 

TERRENOS    AL    PONIENTE   DE    ROSARIO    DE    HUARA 

892,712  quintals  at  P0.20 

TERRENOS    AL    PONIENTE   DE    SANTA   ROSA   DE    HUARA 

1,188,308  quintals  at  P0.20 

TERRENOS  AL  PONIENTE  Y  SUR  DE  CONSTANCIA 

1,093,756  quintals  at  P0.25 

TERRENOS  AL  PONIENTE  DE  LA  OFICINA   MOROUSSIA 

1,325,731  quintals  at  P0.20 

TERRENOS   AL  SUR  DE  LA   OFICINA   VALPARAISO 

2,602,957  quintals  at  P0.20 

A  Spanish  quintal  is  approximately  100  lb.  Further 
information  can  be  obtained  at  the  Seccion  Salitre  of  the 
Ministerio  Hacienda,  in  either  Valparaiso  or  Tarapaca. 
Chile. 
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Events  and  Economics  of  the  War 


m 


Renewing  their  offensive  on  July  15,  in  an  attack  ex- 
tending from  near  Chateau-Thierry  to  Massiges,  the 
Germans  made  little  headway,  though  crossing  the 
Marne  from  Jaulgonne  to  Beuilly;  the  French  and 
Americans  immediately  counter  attacked.  Previously 
the  Allies  had  begun  an  offensive  against  the  Aus- 
trians  in  southern  Albania,  driving  the  latter  back  25 
miles,  taking  Berat,  thus  completing  a  single  front  of 
200  miles  extending  from  the  Adriatic  to  Saloniki,  on  the 
Aegean.  Small  gains  were  made  against  the  Germans 
opposite  Soissons  and  at  various  other  points  on  the 
Western  front.  Kem,  on  the  White  Sea,  was  occupied 
by  the  British.  In  Germany,  Von  Hintze,  a  Pan-German, 
was  appointed  foreign  minister  in  place  of  Kiihlmann, 
resigned.     Haiti  declared  war  on  Germany  on  July  15. 

Government  control  of  telegraph,  telephone,  cable  and 
radio  lines  in  the  United  States,  during  the  war,  was 
approved  by  the  Senate,  and  the  measure  signed  by  the 
President  on  July  16.  The  Agricultural  bill  was 
vetoed,  because  of  the  clause  contained  fixing  the  price 
of  wheat  at  $2.40  per  bu.  Higher  taxes  on  excess 
profits  were  recommended  by  Food  Administrator 
Hoover.  Exportation  of  certain  foodstuffs  to  Mexico 
is  to  be  allowed  conditionally,  it  was  announced.  Dr. 
E.  A.  Rumely,  controller  of  the  New  York  Evening  Mail, 
was  charged  with  having  purchased  that  paper  with 
funds  obtained  in  Berlin  and  with  directing  its  policy 
accordingly. 


Crisis  in  Gold  Mining 

To  the  end  that  some  relief  may  come  to  the  gold- 
mining  industry.  Delegate  Sulzer,  of  Alaska,  recently 
called  a  conference  of  Western  Congressmen  and  prom- 
inent mining  men,  who  met  at  the  office  of  Congress- 
man Taylor,  of  Colorado,  according  to  a  bulletin  of  the 
American  Mining  Congress.  A  committee  was  appointed 
composed  of  Messrs.  Taylor,  of  Colorado;  Raker,  of 
California;  Welling,  of  Utah;  Smith,  of  Idaho,  and 
Miller,  of  Washington. 

At  a  meeting  of  this  committee  it  was  suggested  that 
several  prominent  men  representing  the  mining  in- 
dustry, the  Government  and  monetary  interests  of  the 
countr>'  be  selected  to  act  in  an  advisory  capacity  to 
the  committee.  The  advisory  committee  is  anxious  to 
have  suggestions  from  mining  men  as  to  how  the  sit- 
uation can  be  met.  It  is  hoped  through  the  activity 
of  this  committee  that  some  plan  may  be  worked  out  to 
assist  the  gold-mining  industry.  Those  that  have  sug- 
gestions to  make  have  been  requested  to  send  them 
to  the  V/a.shington  office  of  the  Mining  Congress. 

The  gold  supply  of  the  world  has  been  falling  off 
rapidly.  The  increase  in  demand  for  money,  created 
by  the  increase  in  business  transactions,  has  been  met 
with  currency,  promise.s  to  pay,  notes  of  credit — good 
/lotes  so  long  as  the  gold  foundation  upon  which  they 
le.st  is  kept  at  a  proper  ratio. 

The  cost  of  gold-mining  has  been  and  is  rapidly  in- 


creasing, though  the  value  of  the  output  remains  sta- 
tionary. Gold  production  has  reached  a  crisis.  Though 
production  has  been  gradually  growing  less,  present 
conditions  will  shut  it  off  altogether,  except  in  mines 
where  gold  is  a  byproduct.  Gold  production  is  on  the 
verge  of  a  precipice  and,  unless  help  is  given,  cannot 
continue.  Low-grade  gold  mines  are  now  operated  at 
a  loss,  and  there  appears  to  be  no  hope  for  the  future. 
Liberty  Bonds  are  a  promise  to  pay  in  gold.  If  pro- 
duction is  stopped,  the  gold  cannot  be  available  for  their 
redemption.  A  world  effort  to  liquidate  would  produce 
a  money  panic  which  would  put  gold  in  its  proper  rela- 
tion to  general  prices.    A  better  method  must  be  found. 

Many  things  may  properly  be  done  for  gold  mining. 
First,  gold  production  may  be  relieved  from  the  re- 
quirements of  the  war  excess-profits  tax  law.  Second, 
gold  mining  may  be  classed  as  a  war  industry,  through 
which  preference  may  be  given  in  obtaining  its  sup- 
plies. Third,  freight-rate  advances  as  relating  to  gold 
mining  may  be  remitted.  Fourth,  its  employees  may  b( 
made  immune  from  draft. 

The  American  Mining  Congress  advocates  that  the 
embargo  be  lifted  upon  the  exportation  of  all  newly 
produced  gold,  and  the  present  and  future  gold  pro- 
duction allowed  to  take  advantage  of  the  premiums 
which  now  or  hereafter  may  obtain.  The  present 
foreign  4%  is  not  consequential  except  that  it  brings 
hope  to  the  gold  miner  that  he  has  an  even  chance  in 
the  world's  market.  It  appears  that,  unless  substantial 
help  is  given,  gold  will  be  at  a  iTremium  of  50%  within 
five  years. 

The  appeal  of  the  gold  industry  to  the  nation  has  been 
unheeded ;  the  appeal  of  the  nation  to  the  gold  industry 
will  be  heeded,  but  the  unwatering  of  abandoned  mines, 
the  rebuilding  of  abandoned  treatment  plants,  the  as- 
sembling of  working  organizations,  will  be  as  tedious  as 
the  assembling,  training  and  equipment  of  an  army 
from  raw  material. 


Exempt  Canadian  Coal  Miners 
Conditionally 

Coal  mining  is  classified  in  Canada  as  a  work  of 
national  necessity,  and  coal  miners  are  dealt  with  as  a 
special  class  in  the  enforcement  of  the  Military  Service 
Act  of  Canada.  The  course  to  be  pursued  in  regard  to 
application  of  conscription  to  miners  has  been  a  matter 
of  serious  consideration  to  the  tribunals  charged  with 
power  to  grant  exemptions,  temporary  and  permanent, 
in  British  Columbia  and  other  Western  mining  prov- 
inces. The  attitude  assumed  recently  by  Judge  Thomp- 
son, of  British  Columbia,  may  be  taken  as  indicative 
of  the  generally  accepted  policy  in  this  respect. 

In  the  Crow's  Nest  Pass  coal  district  he  was  con- 
fronted with  a  blanket  appeal  for  exemption  for  36  men 
having  the  backing  of  the  United  Mine  Workers  of 
America  and  based  on  the  contention  that  the  appel- 
lants were  engaged  in  a  work  of  national  importance. 
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After  hearing  all  the  evidence  as  to  the  actual  time 
being  worked  by  each  man,  the  amount  of  coal  pro- 
duced and  the  individual  earnings,  he  allowed  31  ap- 
plications for  a  limited  period,  renewal  being  conditional 
on  their  maintaining  their  average  production  of  coal. 
In  making  the  decision,  Judge  Thompson  established 
the  following  rules: 

In  cases  where  I  grant  exemption  it  shall  be  conditional 
upon  the  appellant  being  continuously  employed  in  his 
occupation,  either  that  in  which  he  is  now  engaged  or  some 
other  occupation  in  the  mine.  Any  person  ceasing  to  work 
for  more  than  24  hours  will  be  deemed  to  be  not  continu- 
ously employed,  unless  he  can  show  some  just  cause  or 
reason  for  his  non-employment.  This  prohibition  does  not 
apply  to  recognized  holidays  and  the   holding  of  funerals. 

A  lay-off  of  24  hours  without  just  cause  or  reason  being 
shown  shall  not  occur  more  than  once  a  month.  In  case  of 
illness,  a  certificate  signed  by  some  medical  practitioner 
must  be  produced  within  48  hours,  and  if  demanded  by  the 
military  or  civil  authorities  produced  and  filed  in  the  office 
of  the  chief  provincial  police  at  Fernie,  British  Columbia. 

In  the  event  of  a  strike  or  cessation  of  work  by  workmen 
other  than  exempted  men,  whereby  the  latter  are  prevented 
from  working,  exemption  shall  cease;  subject,  however,  to 
the  provisions  in  rules  9  and  10.  (These  are  certain  rules 
laid  down  in  the  agreement  subsisting  between  employer 
and  employee  in  this  district.)  This  may  seem  a  harsh  rul- 
ing,_  but  it  must  be  remembered  that  this  appeal  has  been 
made  by  the  United  Mine  Workers  of  America,  and  it  will 
be  the  duty  of  the  officials  of  the  brotherhood  to  see  that  no 
such  strikes  or  cessations  of  work  occur. 

No  exempted  man  shall  occupy  an  official  position  or 
carry  on  work  which  will  necessitate  his  absence  from  work 
at  his  usual  occupation  in  the  mines.  In  the  event  of  any 
person  to  whom  exemption  is  granted  desiring  to  change 
his  employment  from  one  employer  to  another,  he  may  do 
so  upon  application  being  made  in  writing  to  me  and  a 
certificate  allowed  by  me. 

In  the  event  of  any  dispute  arising  between  the  military 
authorities  and  any  person  to  whom  exemption  is  granted, 
or  in  the  event  of  the  military  authorities  drafting,  detain- 
ing or  arresting  an  exempted  man  for  alleged  non-compli- 
ance with  these  rules,  or  from  any  cause,  the  matter  shall  be 
brought  before  me  as  speedily  as  possible  for  determination. 


Controlling  the  Labor  Reserve 

The  Department  of  Labor  announced  on  July  8  that 
only  manufacturers  engaged  on  war  contracts  and  em- 
ploying over  100  workers  will  be  required  to  obtain 
their  unskilled  labor  through  the  U.  S.  Employment  Serv- 
ice of  the  Department  of  Labor  by  the  ruling  which  goes 
into  effect  on  Aug.  1.  In  like  manner,  four  other 
classes  of  labor  need  not  be  recruited  through  the  Em- 
ployment Service,  namely:  Unsolicited  labor;  labor  for 
railroads,  with  some  exceptions;  farm  labor;  and  labor 
for  non-war  work. 

Community  labor  boards,  consisting  of  one  repre- 
sentative of  employers,  one  of  employees  and  a  third 
representing  the  Employment  Service,  are  now  being 
established  wherever  the  industrial  situation  justifies 
it.  They  will  have  jurisdiction  over  the  recruiting  and 
distribution  of  labor,  in  cooperation  with  the  service. 
The  members  will  be  appointed  by  the  state  directors  of 
the  U.  S.  Public  Service  Reserve. 


Steel  Orders  Reclassified 

Steel  orders  are  now  divided  into  Classes  AA,  A,  B, 
C  and  D.  Certificates  of  priority  are  issued  for  the 
first  three  classes.  Class  C  comprises  orders  embraced 
within  the  War  Industries  Board's  "schedule  of  pur- 
poses" as  being  entitled  to  preferential  treatment,  but 
which  are  not  covered  by  priority  certificates.  All 
orders  covered  neither  by  priority  certificates  nor  in- 


cluded in  the  schedule  mentioned  fall  into  Cla.ss  D. 
Orders  in  this  last  class  may  be  filled  from  surplus 
stocks,  if  any  remain,  after  orders  in  the  first  four 
classes  have  been  provided  for  or  filled,  "subject  to  the 
approval  in  writing  of  the  Director  of  Steel  Supply 
first  had  and  obtained." 

To  avoid  delay  in  filling  small  orders  urgently  needed 
for  essential  civilian  uses,  any  such  order  falling  in 
Class  D  may  be  filled  provided  that  in  the  aggregate 
it  does  not  exceed  five  tons  in  quantity.  If  reasonably 
satisfactory  delivery  can  be  secured  on  Class  C  orders, 
no  application  for  higher  priority  rating  should  be  made. 


New  Revenue  Bill  May  Help  Mining 

The  lead  and  zinc  districts  of  Missouri  and  Oklahoma 
were  represented  by  A.  Scott  Thompson,  of  Miami, 
Okla,,  at  the  hearings  on  the  Revenue  Bill  before  the 
House  Ways  and  Means  Committee.  Judge  J.  J.  Shea, 
of  Tulsa,  appeared  for  the  oil  industry.  At  these  hear- 
ings, which  closed  on  July  2,  much  testimony  of  interest 
was  presented  in  behalf  of  the  various  industries  con- 
cerned, though  but  little  of  it  pertained  to  mining. 

The  committee  is  said  to  be  desirous  of  devising  a 
way  of  taxing  the  mining  industry  by  separate  classi- 
fication, and  is  anxious  to  do  something  to  assist  it, 
especially  those  branches  having  a  short  life  and  there- 
fore needing  a  quick  return  of  capital.  It  is  expected 
that  the  bill  will  be  drafted  soon.  It  is  urged  by  the 
American  Mining  Congress  that  the  mining  interests 
of  the  country  get  together  upon  some  constructive  plan 
to  present  to  the  Senate  committee  when  it  comes  to 
consider  the  bill  drawn  by  the  House. 


Garfield  To  Ration  Coal  If  Necessary 

The  Fuel  Administration  is  ready  to  place  in  effect 
a  plan  of  putting  householders  on  coal  rations,  as  is 
done  in  France  and  England,  if  found  necessary.  The 
coal  allowed  to  each  consumer  will  not  be  the  amount 
used  last  year,  but  only  so  much  as  is  scientifically  found 
sufficient  to  heat  each  house  to  68°,  providing  every 
conservation  rule  has  been  obeyed. 

The  plan,  which  has  been  referred  to  the  Federal 
Fuel  Administration  in  all  states,  involves  a  depart- 
ment of  coal  allotments  in  connection  with  each  local 
fuel  administrator's  office.  The  features  of  the  plan 
are  as  follows:  A  comparison  of  every  order  received 
by  a  dealer  with  simple  formulas  showing  the  rating 
of  the  house  where  the  coal  is  to  be  used;  actual  in- 
spection of  doubtful  cases  and  a  checking  up  of  state- 
ments made  as  to  coal  on  hand,  space  to  be  heated  and 
heating  system  employed;  an  effective  refusal  to  fur- 
nish more  coal  than  an  analysis  shows  to  be  necessary 
if  requisite  care  be  taken. 


It  has  been  made  plain  to  the  War  Industries  Board 
that  a  proper  use  of  magnesia  and  asbestos  in  heating 
plants  and  in  pipe  coverings  enormously  conserves  fuel; 
and  because  the  demands  for  fuel  far  exceed  the  supply 
now  available,  or  that  can  be  made  available,  it  was 
determined  that  tj^e  production  of  magnesia  and  as- 
bestos coverings  shjC^uld  be  stimulated  in  so  far  as  they 
are  used  in  conn^(j|;jon  with  heating  plants,  and  other 
uses  measurably  curtailed. 
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Association  of  the  27th  Engineers 

Report  of  the  Secretary  and  Treasurer 

Up   to   July    1.    1918.   this    association    had    received 
subscriptions  and  funds  from  other  sources  as  follows: 

Eng.  &  Min.  Journ." 


Subscriptions  as  rt  ported  in 
Interest  on  bank  deposits  .  . 
Exchange    


.  .$15,192.50 
92.61 
.75 


Total    $15.285.S6 

Its  disbursements  have  been  as  follows: 


S   C43.64 
294.16 


Athletic    goods     

Musical  instruments  and  music   .^ 

Cigarettes  and  tobacco   ^  cq  rq 

Games    .... 
Typewriters 


53.63 
277.50 


lypewriiers     v."  ■   ■, 7nn  on 

Miscellaneous  cash  to  company  funds    . ■  ■    vVfi]  a" 

Wool  (350  lb.),  cloth  and  knittmg  machmes  (2) 13  65 


3.01 


W    _ 

Miscellaneous  goods 

Exchange     __ 

Total     '_'■'''■'' 

There  was  cash  on  hand  and  on  deposit  with  the 
Guaranty  Trust  Co.  on  July  1  to  the  amount  of  $10,- 

707.41. 

There  were  some  expenses  incurred  in  June  by 
Colonel  Perry  for  which  bills  had  not  been  rendered  up 

to  July  1. 

All  expenses  in  administering  the  fund  and  the  affairs 
of  the  association  generally  were  assumed  by  the 
Engineering  and  Mining  Journal. 

In  addition  to  the  cash  contribution,  the  association 
has  received  the  following  donations  of  goods:  From 
Mrs.  J.  F.  Kemp,  2  knit  sweaters;  from  Miss  Kemp,  1 
sweater;  from  Mrs.  W.  R.  Ingalls,  3  pairs  of  knit  socks; 
from  Mrs.  T.  B.  Stearns,  24  comfort  kits;  and  290 
books  from  H.  H.  Knox,  A.  R.  Ledoux,  F.  F.  Sharpless, 
Mrs.  W.  Y.  Westervelt,  Mrs.  W.  H.  Aldridge,  J.  Parke 
Channing.  J.  F.  A.  Clark,  A.  C.  Ludlum,  C.  E.  Hubbell, 
Mrs.  Ledoux.  C.  V.  Drew,  W.  R.  Ingalls  and  H.  W. 
Turner. 

The  books  that  have  been  sent  to  the  men  are  mostly 
stories  of  adventure,  detective  stories  and  accounts  of 
war  experiences,  but  included  among  them  have  been 
some  suitable  technical  books.  The  McGraw-Hill  Book 
Co.  courteously  gave  a  collection  of  its  mining  publica- 
tions to  the  value  of  $25.50. 

The  Woman's  Auxiliary  of  the  American  Institute 
of  Mining  Engineers  generously  volunteered  to  knit 
for  the  regiment.  The  association  provided  the  auxil- 
iar>-  with  two  knitting  machines,  350  lb.  of  wool  and 
material  for  72  wool-cloth  sweaters,  costing  $1264.82. 
The  ladies  of  the  auxiliary  have  cooperated  enthusiastic- 
ally and  up  to  date  have  delivered  155  sweaters,  421  pairs 
of  .socks,  89  pairs  of  wri.stlets,  85  helmets  and  3  mufflers. 
The  association  has  shipped  to  the  regiment  121  sweat- 
ers, 249  pairs  of  socks,  68  pairs  of  wristlets  and  72 
helmets.  On  hand,  awaiting  requisition,  are  34  sweaters, 
172  pairs  of  socks,  21  pairs  of  wristlets,  13  helmets 
and  3  mufflers. 

In  the  main,  the  di.sbur.sements  have  been  to  fill  the 
reque.sts  of  the  commanding  officer  for  what  he  deemed 
to  V>e  desirable  for  the  comfort  of  his  men.  The  knit 
goods  have  thus  been  sent  to  the  regiment  upon  such 
requisitions,  but  a  considerable  number  of  the  several 
articles  have  V^een  prepared  in  advance,  so  as  to  be  avail- 
able for  prompt  supply.  Other  furni.shings  to  the  regi- 
ment have  comprist'd  athletic  equipment,  games  for  the 
barracks,  musical  instruments,  music,  typewriters  and 
cash  for  company  funds.  Among  the  musical  instru- 
ment«  have  been  .some  that  will  \><'.  lh<!  nucleus  for  the 


regimental  band.  Upon  embarking,  each  man  was 
presented  with  a  supply  of  cigarettes  and  smoking 
tobacco.  Rather  than  to  ship  such  goods  overseas,  it 
has  been  found  preferable  to  transmit  cash  and  let  the 
officers  make  the  purchases  "over  there." 

The  expenditures  up  to  July  1,  1918,  were  chiefly 
in  behalf  of  companies  A,  B  and  C,  and  the  men  attached 
to  Headquarters  of  the  regiment.  The  men  of  the  three 
companies  of  the  second  battalion,  which  has  been 
forming  in  the  meanwhile,  must  be  cared  for  in  a 
similar  way.  Although  a  good  deal  of  money  remains 
in  the  treasury,  it  will  all  be  needed,  and  more  too. 
We  expect  not  only  to  promote  the  immediate  comfort 
of  the  men  in  the  field,  but  also  we  must  keep  an  eye 
open  for  their  dependents,  left  behind,  who  may  be  in 
need  and  require  aid  and  assistance.  We  have  already 
acted  in  one  such  case.  Moreover,  we  must  think  of 
lending  a  hand  to  disabled  men  who  come  home.  The 
mining  industry  has  already  been  generous  in  looking 
out  for  its  own,  but  the  generosity  must  not  cease,  nor 
will  it,  we  are  sure. 

W.  R.  Ingalls, 

New  York,  July  9,  1918.          Secretary  and  Treasurer. 

The  list  of  contributors  to  the  Comfort  Fund  to  date 
now  stands  as  follows: 


Previously  acknowledgtd $13, 

Students  of  Wisconsin  Mining  School 

A.    M.    Plumb 

C.    W.    Snow 

Charles  A.  Mitke 

A.     A.     Hassan 

A.  A.  Hassan.  Jr 

Kmin   A.   Hassan    

Bernard    MacDonald 

C.  F.  Rand 

Calumet  &  Arizona  Mining  Co.  and  Xew  Cornelia  Copper 

Co 

Oscar    Lachmund    (fourth    contribution) 

C.    N.    Bell 

C.  S.  Witherell 

W.  G.  McBride 

Karl    Eilers    

R.   T.    Hancock 

E.    E.    White 

S.  Ringlund 

H.  Fo.^ter  Bain    

Marc  Bailey 

Charles    Le    Vasseur    (second    contribution) 

William   Wraith    

H.    A.    Wheeler     

N'evada   Mine  Operators'   Association 

Louis    R.    Wallace    

H.    P.    Bowen 

H.  L.  Brown  and  M.  W.  Hayward 

Iron   Cap   Copper  Co 

W.   N.   Smith 

E.    S.    ( leary 

H.  J.  Wolf ■ 

K.     H.     Siebold 

H.    A.    Kee 

W.    S.   Grepher 

Marion  J.  Thomas 

E.  F.    Eurich 

Liberty  Bell  Gold  Mining  Co 

H.    De  Witt  Smith .'. 

Francis  Thomson 

Xew    Idria   Quicksilver   Mini  ig  Co 

F.  I'.   Burral    

Livingston    Wernecke 

Oscar  Lachmund    (monthly  contribution) 

K.     P.    Mathewson 

Interest  to  June  26 

H.    W.    Hixon 

U.  C.  Canby 

S  .  R.  Guggenheim   

Charles   Lc   Vas.seur    (third   contribution) 

Uifhard  Tavis 

Simon  (Juggenheim    

.1.    V.    Kclley , 

.\lK»'iiion  Del   Mar 

Sumner  .S.  Smith 

Will    H.   Coghill 

Lincoln  Crocker   

C.  I-:.  Dewey . • •  •  • 

Plymouth  Consolidated  Gold  Mines.  Ltd 

Cniled  l':astern  Mining  Co 


664.00 

50.00 

5.00 

2.50 

5.00 

10.00 

5.00 

5.00 

5.00 

50.00 

400.00 
10.00 
10.00 
25.00 
25.00 
50.00 
5.00 

100.00 
10.00 
10.00 
10.00 
5.00 
25.00 
10.00 

100.00 

50:00 

5.00 
16.00 
50.00 
10.00 

5.00 
10.00 
10.00 
10.00 

5.00 
10.00 
10.00 
200.00 
15.00 
1.0.00 
100.00 
25.00 

5.00 
10.00 
50.00 
82.61 
10.00 
10.00 
100.00 

5.00 

5.00 

100.00 

10.00 

4.00 

5.00 
10.00 
10.00 
10.00 
100.00 
50.00 


Total    $15,714,11 

Make  your  checks  payable  to  W.  R.  Ingalls,  treasurer 
of  the  A.s.sociatifm  of  the  27th  Engineers.  Contributions 
are  acknowledged  only  by  publication  in  the  Journal. 
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Monthly  Copper  Production  for  1918 

This  table  is  compiled  from  reports  received  from  the 
respective  companies  (except  in  the  cases  noted  as  esti- 
mated), together  with  the  reports  of  the  U.  S.  Depart- 
ment of  Commerce  as  to  imported  material,  and  in  the 
main  represents  the  crude-copper  content  of  blister 
sopper,  in  pounds. 

The  grand  total  includes,  under  "Imports  in  ore  and 
blister  copper,"  the  production  of  such  companies  as 
Canada  Copper,  Granby,  Cananea,  Braden,  Cerro  de 
Pasco  and  Chile.  As  a  matter  of  record,  however,  the 
individual  figures  are  given  after  the  total.  We  also 
report  the  production  of  the  Boleo  and  Katanga  com- 
panies, whose  copper  does  not  come  to  the  United  States. 


MONTHLY  CRUDE  COPPER  PRODUCTION,    1918 


1,620,000  1,530,000 


March  April 

Waska  shipments 8,014,059         3,579,920 

Arizona: 

\rizona  Copper 4,000,000         4,200,000 

[:ons.  Ariz.  Smelting 2,270,000         2,000,000 

Inspiration 8,750,000         9,350,000 

Magma    900,000  1,050,000 

Miami      5,174,365         4,913,590 

New  Cornelia  (a) 3,218,000         2,806,000 

[)ld  Dominion 2,872,000         2,814,000 

Rav  7,585,000         7,350,000 

^hannon 962,000  827,000 

^hattutk  Arizona 1,013,593  842,790 

3thpr  Arizona 29,575,371        25.007,820 

California: 
Mammoth 

Michigan: 

ZJalumct  &  Hecla 

^her  Lake  Superior  (6) . . 

Montana: 

\naconda    

East  Butte 

Nevada: 

Mason  Valley 

Nevada  Cons 

New  Mexieo: 
I^ino 

Utah: 

Utah  Copper 16,380,000        16,690,883        18,200,000 

Eastern  smelters  (b) 1,750,000  1,750,000  1,750,000 

Total  reported 160,613,143     146,007,096     158,670,350 

Dthers,  estimated 24,912,025       17,200,000       22,400,000 


13,784,569 
7,000,000 


28,000,000 
2,395.940 


1,455,200 
6.060,000 


11,734,820 
7,000,000 

26.500.000 
1.811,360 

1,058,400 
6.900,000 


May 
6,069,642 

4,130.000 
2,000,000 

10,250,000 
1,169,083 
5.100,408 
2,880,000 
3,239,000 
8,120,000 
802,000 
840,999 

27,491,118 

1,328,000 

12,944,732 
7,000,000 

28,400,000 
2,208,300 

1,759,728 
7,000,000 


June 
3,980,197 

3,700,000 

1,750,000 

10,300,000 

4,692,554 

2,822,000 

3,368,000 

7.736,559 

672,000 

805,310 

25,823,920 

1,196,000 


American  Zinc  Institute  to  Meet  in 
St.  Louis 

The  committee  at  Joplin,  Mo.,  having  in  charge  the 
arrangements  of  the  meeting  of  the  American  Zinc 
Institute  has  announced  that  the  date  and  place  of  this 
meeting  will  be  in  St.  Louis,  Mo.,  at  the  Hotel  Statler, 
on  July  29  and  30.  The  committee  reports  that  judging 
from  the  number  of  acceptances  of  the  invitations  sent 
out,  it  will  be  the  largest  meeting  of  zinc  interests  ever 
convened.  An  unusually  strong  program  is  being  pre- 
pared, and  speakers  of  prominence  in  the  industry 
throughout  the  United  States  are  being  assigned  live 
topics  that  should  interest  and  benefit  every  one  in- 
terested in  zinc.  As  soon  as  the  program  is  completed, 
it  will  be  given  to  the  press  and  a  copy  sent  to  every 
large  interest  concerned. 


7.833,046         6,290,513         5,987,340 


25,800,000 
1,999,760 


1,224,485 
7,250,000 


6,706.474 
18,500,000 


185,525,168     163,207,096     181,070,350 


10,886,293 
27,892,478 


Total  United  States.... 

Imports,     ore    and    con- 
centrates, etc 18,392.301        12.047,453 

Imports  in  blister,  etc 36.514,548       31,294,232 

Grand  total 240.432.017     206.548,781     219,849,121 

British  Columbia: 
[^ajiada  Copper  Corpn. . 
jranby  Cons 

Mexico: 
Boleo 


3.807,600         3.689,982         3,808.125 


Other  Foreign: 

Braden 

!!^erro  de  Pasco. . . 

3hile 

Katanga 


1,631,500 
4,480,000 

5,248,000 
6,966,000 
10,192,000 
3.086,440 


1,818,880 
4,100,000 

4,722,000 
5,952,000 
7,770,000 
4,695,798 


1,873,760 
4,100.000 


6,758,000 
6,166,000 


4,100,000 


8,292,000 
5,874,000 


5.180,810         3,505,315 
(a)  Only  electrolytic  cathodes  are  entered.     New  Cornelia  also  produces  some 
:opper  from  ores  sent  to  Calumet  &  Arizona  smeltery,  which   is  included  under 
'Other  Arizona."    (6)  Estimated. 

The  production  of  the  United  States  by  months  since 
the  beginning  of  the  year  was  as  follows: 

1918 

January  165,431.568 

February      160,011,364 

March 185,525,168 

April 163,207,096 

May 181,070,350 

The  item  "Alaska  shipments"  gives  the  official  figure 
of  the  U.  S.  Department  of  Commerce.  Kennecott  pro- 
duction for  March,  April,  May  and  June  was  5,772,000, 
4,794,000,  3,404,000  and  4,044,000  lb.,  respectively. 


Copper  Imports  Into  India  cost  that  country  about  $10,- 
300,000  a  year.  Brass  is  also  imported  in  fairly  large 
quantities.  The  copper  mining  and  smelting  industry  is  to 
be  developed;  and  a  commission  has  been  appointed  to 
consider  opening  up  the  Chota  Nagpur  deposits. 


Dividing  De  Wendel  Steel  Works 

Greater  difficulty  than  had  been  expected  has  been 
encountered  by  the  Germans  in  dividing  the  spoil  gained 
by  confiscating  the  De  Wendel  steel  works  in  Lorraine, 
it  is  said.  It  was  originally  proposed  to  form  a  syndi- 
cate of  German  steel  works  to  take  over  the  Lorraine 
concern.  The  syndicate  was  to  be  a  limited  company, 
51%  of  the  capital  of  which  would  be  held  by  the  im- 
perial government,  the  kingdom  of  Prussia  and  Alsace- 
Lorraine,  the  balance  going  to  the  steel  works.  This 
plan  met  with  opposition,  however,  as  did  also  the  pro- 
posal of  the  Alsace-Lorraine  government  that  half  the 
surplus  ore,  after  meeting  the  needs  of  the  De  Wendel 
plant,  should  be  smelted  in  Lorraine. 

New  proposals  have  recently  been  made,  it  is  stated, 
to  divide  the  De  Wendel  property  into  a  metallurgical 
company,  capitalized  at  200,000,000  marks,  and  a  min- 
ing company,  capitalized  at  50,000,000  marks,  the  im- 
perial government  subscribing  51 ''f  in  each  case.  This 
scheme  is  backed  by  the  Allgemeine  Electricitats  com- 
pany, of  Berlin,  the  Angsburg-Nuremburg  steel  inter- 
ests, the  Esslingen  works  and  the  Lindenberg  steel 
works.  The  mining  company,  it  is  stipulated,  is  to  sup- 
ply 3,000,000  tons  of  ore  per  year  to  the  metallurgical 
company.  The  scheme  is  said  to  have  been  approved  as 
far  as  the  mining  company  was  concerned,  but  strong 
competitive  interests  are  opposing  the  creation  of  the 
metallurgical  company.  The  Stahlwerks  Verband  is 
composed  of  two  groups,  the  Southwestern  and  Rhenish 
Westphalian.  The  Lorraine,  Thyssen,  Stumin,  Roechling 
and  Dillingen  interests  belong  to  the  former;  the  other 
includes  practically  all  the  remaining  members.  It  has 
been  suggested  that  the  former  group  take  25%  of  the 
shares,  and  the  Allgemeine  Electricitats  and  the  so- 
called  "Raunier"  groups,  24%,  the  remainder,  51%, 
being  taken  by  the  German  government. 

The  government  of  Alsace-Lorraine  has  been  re- 
quested, on  the  other  hand,  by  several  Lorraine  munici- 
palities to  form  a  new  company  to  take  over  the  entire 
property,  in  which  Alsace-Lorraine  should  take  the  ma- 
jority of  the  capital,  and  to  smelt  in  Lorraine  the  en- 
tire output  of  the  De  Wendel  mines. 


Today    is   an   opportune   time   to   send   a   check   for   the 
Comfort  Fund  of  the  27th  Engineers. 
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The  Smelting  Number 

THIS  special  smelting  number  is  the  third  of  a  series 
that  we  have  presented  annually.  As  we  look  back 
over  its  predecessors,  we  cannot  help  being  impressed  by 
the  comprehensiveness  of  the  treatment  of  the  several 
subjects  and  the  enduring  value  of  the  contributions,  in 
which  distinguished  metallurgists  have  collaborated.  We 
do  not  think  that  the  present  issue  is  inferior  to  those 
that  have  gone  before. 

There  is  one  feature  in  the  present  issue  to  which  we 
desire  especially  to  draw  attention.  We  invited  a  num- 
ber of  experienced  metallurgists,  each  distinguished  in 
his  special  field,  to  prepare  a  general  plan  of  the  ideal 
smelting  works,  i.  e.,  the  plant  that  he  himself  would 
lay  out  and  design  if  he  had  an  entirely  free  hand,  each 
plan  to  be  for  a  large  plant,  but  with  allowance  for 
doubling  or  tripling  the  capacity.  We  were  disappointed 
by  not  receiving  some  of  the  contributions  of  this  sort 
that  we  expected,  but  every  one  will  appreciate  that  an 
unusual  amount  of  thought  and  labor  is  required  in  the 
preparation  of  such  a  contribution,  and  these  being  busy 
times,  when  every  one  is  subject  to  urgent  calls,  failure 
to  keep  an  agreement  of  this  kind  is  easily  to  be  for- 
given.   We  hope  to  present  more  of  these  articles  later. 

Nevertheless,  we  are  able  to  make  rather  a  goodly 
showing  in  the  carrying  out  of  this  plan.  Mr.  Ruther- 
ford has  contributed  on  the  design  of  a  copper  smeltery, 
Mr,  Riddell  on  a  silver-lead  smeltery,  and  Mr.  Newnam 
on  a  plan  for  smelting  galena  ore  in  mechanically  op- 
erated plants.  Each  one  of  these  contributors  is  a 
distinguished  expert  in  his  special  field,  and  the  ideas 
that  they  present  will  receive  very  respectful  attention. 

One  of  these  contributors  has  written  us:  "I  hope 
some  discussion  may  come  out  on  these  plans.  If  it 
should,  I  for  one  will  be  glad  to  get  into  it,  for  long 
experience  in  operating  has  shown  me  how  few  plants 
have  been  laid  out  with  an  eye  to  the  convenient  handling 
of  material."  We  hope  that  there  will  be  such  discus- 
sion.    The  subject  is  one  of  great  possibilities. 


Free  Trade  in  Metallurgical  Ideas 

IN  STUDYING  the  operations  of  the  major  producers 
of  copper  in  the  United  States,  it  is  evident  that  the 
metallurgical  treatment  of  the  ore  is  claiming  more 
and  more  attention.  The  vital  necessity  for  efficiency 
and  economy  in  method  was  never  more  urgent  than 
at  the  present  time,  especially  in  view  of  the  magni- 
tude of  the  operations  at  several  plants  where  equip- 
ment has  been  duplicated  and  added  to,  where  new 
processes  have  been  tried  out  and  adopted,  and  output 
has  been  increased  to  meet  the  ever-increasing  demands 
for  the  metal.  This  expansion  has  led  to  a  realization 
of  the  enormous  losses  in  copper  being  incurred,  when 
conHidered  in  the  aggregate,  even  after  modern  metal- 
lurgical treatment;  and  in  the  annual  report  of  one  of 
the   leading   producers    it   is   stated   that   the   question 


of  increasing  the  percentage  recovery  is  important  on 
account  of  the  large  tonnage  involved.  The  phenomenal 
growth  of  such  operations  as  we  are  witnessing  at 
the  present  time  must  inevitably  bring  a  realization 
of  the  total  metal  losses  involved,  which  in  the  par- 
ticular case  referred  to  totaled  over  20,000,000  lb.  of 
copper  in  1917.  Such  a  figure  suggests  an  immediate 
consideration  of  the  money  value  of  this  amount  of 
metal,  which  naturally  leads  to  a  pertinent  suggestion 
with  regard  to  improved  recovery  in  the  metallurgical 
plant. 

Incentives  for  straining  every  effort  in  the  direction 
of  better  results  are  justified,  but  it  must  not  be 
forgotten  that  an  extension  of  operations  and  the 
adoption  of  improved  methods  on  a  large  scale  are 
usually  accompanied  by  a  higher  percentage  recovery; 
or  the  same  recovery  may  be  achieved  with  a  lower 
grade  of  ore — thus  bringing  in  mine  reserves  that  were 
previously  considered  unprofitable,  and  so  adding  to  the 
life  of  the  property.  These  favorable  results  are  likely 
to  be  obscured  when  the  increased  amount  of  ore  being 
handled  in  the  plant  leads  to  a  realization  of  the 
cumulative  losses  of  metal  in  the  residues.  As  a  con- 
crete instance  of  the  progress  made  in  this  connection, 
we  may  cite  the  case  of  the  Anaconda  Copper  Mining  Co., 
where  the  value  and  life  of  the  mines  were  vastly  en- 
hanced by  improvements  made  in  metallurgical  practice. 
But  a  few  years  ago — in  1913 — an  extraction  of 
75.578%  of  the  copper  content  of  the  ore  being  treated 
at  the  Anaconda  concentrator  was  made.  This  was 
followed  by  a  recovery  of  copper  at  the  smeltery  amount- 
ing to  78.182%  (of  the  amount  of  metal  in  the  ore) 
from  the  extracted  concentrates  and  ore.  Within  three 
years  the  concentration  extraction  had  been  raised,  by 
metallurgical  innovations  and  improvements,  to  95.895% 
of  the  copper  contents  of  the  ore — a  gain  of  81%  of 
what  was  previously  lost  in  the  residues;  and  the 
smeltery  recovered  90.521%  of  the  copper  contained 
in  the  ore. 

To  improve  metallurgical  results  it  is  necessary  to 
take  advantage  of  previous  research  and  to  utilize 
to  the  full  the  achievements  of  the  extensive  technical 
organizations  connected  with  the  large  copper  com- 
panies. The  time  is  past,  we  are  glad  to  say,  when  a 
veil  of  secrecy  was  drawn  over  the  operations  of  a 
new  plant,  lest  others  should  reap  the  benefit  of  pains- 
taking research  and  persistent  endeavor.  The  amazing 
progress  that  is  taking  place  in  this,  the  most  fructuous 
period  in  the  world's  history,  forces  many  to  abandon 
preconceived  notions  of  perfection  or  finality  with 
regard  to  methods  or  mechanism.  One  result  is  that  the 
advantage  of  reciprocity  in  knowledge,  gained  from 
theoretical  ideas  and  practical  accomplishments,  is  be- 
ing realized;  and  so  the  individual  feels  that  there 
is  nothing  to  be  gained,  and,  possibly,  a  great  deal 
to  l)e  lost  by  secrecy.  Another  aspect  of  the  matter 
deserves  consideration  and  refers  to  the  need  for  con- 
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servation  of  effort,  which  can  be  achieved  in  part  by 
acknowledging  and  then  borrowing  the  ideas  of  others 
that  are  so  freely  given  to  the  profession  through  the 
medium  of  the  technical  journals  and  the  transactions 
of  engineering  societies.  Every  facility  exists  to  learn 
the  details  of  new  methods  and  practice  as  soon  as  the 
results  are  available.  To  take  full  advantage  of  such 
facilities  is  a  duty  which  involves  only  the  obligation 
to  add  to  the  stock  of  common  knowledge  and  so  to 
assist  in  the  progress  of  the  industry  and  the  nation 
when  opportunity  occurs. 

Modern  developments  in  the  metallurgy  of  copper 
make  it  interesting  to  trace  the  sequence  of  events 
which  lead  to  the  erection  of  enormous  plants,  and 
the  adoption  of  standard  practice  with  certain  classes 
of  ore.  The  small-scale  laboratory  experiments  with 
a  few  pounds  of  material  are  followed  by  the  installa- 
tion of  a  pilot  mill  to  handle  50  tons,  or  so,  a  day. 
The  results  lead  to  the  design  and  erection  of  a  large 
plant  to  treat  one  or  two  million  tons  a  year,  where 
operations  are  perfected  as  far  as  present  knowledge 
and  facilities  permit,  and  which  then  serves  as  the  pilot 
mill  for  the  industry. 

The  immense  cooperative  benefit  resulting  from  the 
investment  made  by  one  company  in  a  new  installation, 
when  detailed  results  of  the  work  are  published  and 
disseminated  with  frankness,  is  seen  in  connection  with 
many  large  and  important  metallurgical  plants.  We 
note  that  the  Inspiration  Copper  Co.,  in  its  annual 
report,  has  come  to  the  conclusion  that  it  can  do  no 
better  than  follow  the  successful  practice  initiated  at 
the  New  Cornelia  Copper  Co.'s  leaching  plant,  for  the 
treatment  of  its  ovm  oxide  ore ;  and  at  the  same  time 
duplicate  the  roasting  and  leaching  practice  of  the 
Anaconda  Copper  Mining  Co.,  for  the  treatment  of  con- 
centrated material  from  the  sand  product. 

This  is  as  it  should  be,  and  indicates  that  unneces- 
sary overlapping  of  research  and  experimentation  will 
be  avoided  at  a  time  when  brains  and  hands  are  needed 
as  never  before.  The  announcement  is  a  frank  recogni- 
tion of  merit  in  the  work  of  the  technical  organi- 
zations of  other  companies;  and  the  practice  of  free 
trade  in  ideas  will  conserve  effort  for  additional  avenues 
of  research,  which  will  result  in  a  reciprocity  of  ideas 
which  cannot  fail  to  benefit  all  concerned. 


There  are  further  encouraging  signs  that  labor  is 
coming  more  and  more  to  a  realization  of  its  responsi- 
bilities as  well  as  its  power.  At  first  a  man  was 
thought  none  the  less  of  by  his  fellow  workmen  if  he 
did  not  subscribe  to  Liberty  Bonds,  but  now,  if  he  has 
become  such  an  exception,  he  is  looked  at  very  much 
askance  if  he  refuses  to  subscribe,  or  if  he  does  not 
give  to  the  Red  Cross,  or  if  he  does  not  buy  Thrift 
Stamps.  This  is  being  carried  a  step  further.  The 
great  complaint  of  employers  has  been  that  labor  will 
not  work  steadily,  that  if  a  laborer  gets  a  lO'^/c  increase 
he  works  10%  less,  and  so  on.  This  means  loss  of  pro- 
duction and  is  a  distinct  hindrance  to  winning  the  war, 
to  which  we  all  are  committed.  But  now  we  hear  from 
some  quarters  that  the  man  who  works  four  and  five 
days  a  week,  or  only  whenever  he  feels  like  it,  is  being 
termed  a  "slacker"  in  no  uncertain  manner  by  his  fellow 
workmen,  as  well  as  by  his  employer  and  the  authorities. 


This  is  what  counts,  e.specially  among  the  foreign  bom 
and  foreign  speaking,  for  though  some  care  little  about 
what  Uncle  Sam  thinks  or  their  employer  thinks,  they 
have  the  greatest  respect  for  what  their  priest,  their 
society,  or  their  neighbors  think  of  them.  If  such  a 
spirit  becomes  prevalent  among  employees  throughout 
the  land,  and  if  their  thoughts  and  words  are  crystallized 
into  action  against  such  "slackers,"  it  will  be  a  wonder- 
ful aid  to  our  industrial  efforts,  and  hence  toward 
winning  the  war. 


Before  Mr.  Burleson  assumes  the  administration  of 
the  nation's  telegraph  service,  we  wish  he  would  give 
his  friendly  consideration  to  the  mail  service  and  raise 
it  from  its  disgustingly  bad  condition.  The  mail  service 
is  poor.  So  is  the  express  service  (of  course  Mr.  Burle- 
son is  not  responsible  for  it).  The  telegraph  companies 
have  been  doing  mighty  well.  The  excellence  of  the 
wire  service  has  been  the  most  satisfactory  thing  in 
these  chaotic  days.  We  dread  to  think  of  how  the  Gov- 
ernment may  demoralize  and  spoil  it. 


In  our  issue  of  July  13th,  Current  Prices  were  omit- 
ted. The  department  is  published  in  this  issue.  Demand 
for  space  in  the  current  number  has  been  so  great  that 
the  page  of  New  Publications  will  be  published  in  the 
Journal  of  July  27. 


iiiiiiiiiitiiiiuiini 


BY  THE   WAY 
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fhe  Crane  Man 

I'm  the  "man  way  up"  at  the  very  top 

Where  a  wise  guy  ought  to  be; 
I'm  the  boy  that's  over  the  bloomin'  shop. 

An'  you  gotta  look  up  to  me; 
For  I  rides  in  my  carriage  to  an'  fro 

Like  a  millionaire's  private  train, 
An'  we  sure  looks  down  on  the  gang  beloW} 

— Me  an'  my  trav'lin'  crane! 

There  ain't  no  burden  too  large  for  US, 

Me  an'  this  crane  of  mine; 
We  lifts  the  biggest  without  no  fuss 

For  that  is  the  way  we  shine. 
We  take  'em  any  old  shape  or  size 

An'  juggles   'em   through   the  air, 
An'  lowers  'em  careful,  easywise 
— When  it  comes  to  the  job — we're  there! 

Old  Hercules  is  an  also  ran 

An'  Samson's  a  piker,  too; 
They  was  pretty  good  on  a  smallsize  plan, 

But  today  they'd  never  do. 
We've  got  'em  faded,  we've  got  'em  stung, 

They  never  could  stand  the  strain 
Of  the  stunts  we  do  an'  the  loads  we've  swung — 

— Me  an'  my  trav'lin'  crane! 

— American  Machinist. 


Camouflage  is  a  good  word,  says  the  Colorado  School 
of  Mines  Magazine.  It  covers  a  multitude  of  truths, 
lies,  .sorrows,  joys,  scandals,  serenities  and  vast  reserves 
of  ignorance  as  well  as  artillery.  It  is  useful  in  war 
and  peace.  Its  application  has  become  widespread  in  a 
few  short  months  as  no  other  word  in  the  war  lexicon. 
It  is  more  American  than  it  is  French,  because  we 
practice  it  more.  It  is  all-embracing.  It  hides  things 
we  want  hidden.  It  discloses  when  too  late  to  seek 
cover.    It  is  a  screen  for  action,  words,  and  thought. 
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Personals 


Have  You  Contributed  to  the  Association 
of   the    ilttx   EnKineers? 

Albert  (i.  Wolf  is  examining  mining  prop- 
erties   in    Nevada. 

Harry  J.  Wolf  examined  mining  property 
near  Bonanza.  Colo,,  recently. 

Capt.  \V.  H.  WriRht  has  been  assigned  to 
duty  in  Washington.  P.  C. 

W.  Tovote  was  recently  in  the  Ray  dis- 
trict of  Arizona  making  geological  inves- 
tigations. 

Georjre  A.  Laird,  who  is  with  Heiiry  L. 
Doherty  &  Co..  60  Wall  St..  New  York,  is 
in  the  city. 

Raphael  Pnmpelly  is  the  author  of  a  book 
recently  published  under  the  title  of  'My 
Reminiscences  " 

Dr.  G.  H.  ClevenBer  is  conducting  metal- 
lurgical investigations  near  Colorado 
Springs.   Colorado. 

A.  E.  Flynn.  mining  engineer  of  Hailey- 
bury.  Ont.'is  investigating  ilmenite  deposits 
in  eastern   Quebec. 

C.  E.  Van  Bameveld  is  in  Denver,  where 
he  will  remain  for  a  time  in  connection 
with  war-metal  work. 

Heuth  Steele  has  returned  to  New  York 
after  visiting  the  Mexican  properties  of  the 
American    Metal   Company. 

C.  M.  Weld  has  closed  his  office  in  New 
York  and  will  be  connected  with  the  Bureau 
of   Mines   for    the    duration   of   the    -var. 

Morril  B.  Spauldins  has  been  appointed 
assistant  plant  engineer  of  the  Chester 
Shipbuilding    Co..    Chester,    Pennsylvania. 

A.  O.  Ihlseni;.  of  New  York,  has  opened 
a  laboratory  at  Batesville,  Ark.,  and  will 
purchase  manganese  ore  for  Eastern  fur- 
naces. 

C.  E.  Addams,  general  manager  of  the 
Rav  Hercules  Copper  Co.,  has  been  ap- 
point chairman  of  the  Arizona  Couficil  of 
Defence. 

W.  R.  Doell,  formerly  assistant  chief  en- 
gineer for  the  Oliver  Iron  Mining  Co.  at 
E\c-leth,  Minn.,  is  now  chief  engineer  for  the 
Wisconsin  Steel  Co.  at  Benham,  Kentucky. 
.\rthur  Houle.  superintendent  engir.eer  of 
the  Shattuck  Arizona  Mining  Co..  recently 
visited  the  Rice  Lake  mining  district  of 
Manitoba,  where  the  company  has  acquired 
extensive   interests. 

4.  W.  Hutchinson,  former  manager  of 
Goldfield  Consolidated  Mines  Co.,  has  re- 
signed to  join  the  Army  He  is  succeeded 
bv  E.  A.  Julian,  former  chief  engineer  of 
the  Wingfield  interests. 

John  C.  Devine,  for  many  years  with  the 
Ray  Con.solidated  Copper  Co..  has  been 
made  general  manager  of  the  Troy  Arizona 
Copper  Co.,  of  Arizona,  succeeding  Ro.v  G. 
Mead,  who  has  entered  military  sersice. 

Prof.  Robert  C.  Wallace,  head  of  th° 
department  of  geology  and  mineralogy  in 
Manitoba  University,  has  been  appointed 
commissioner  for  northern  Manitoba.  He 
assumes  the  office  on  Dec.  1.  when  he 
will  remove  to  The  Pas. 

Major  B.  W.  Brock,  dean  of  the 
faculty  of  applied  science  of  the  University 
of  British  Columbia,  and  formerly  -lirec- 
tor  of  the  Geological  Survey  of  Canada,  has 
been  appointed  by  the  British  government 
as  geological  expert  in  Palestine. 

Dr.  J.  W.  Spencer,  of  \Vashington,  i.=  in 
Winnipeg  in  connection  with  his  i)i.'senfa- 
tlon  to  the  I'niversity  of  Manitoba  of  his 
large  geological  collection  and  library  ac- 
quired during  many  years  of  investigation 
In  Canada  and  the  United  States. 

B.  H.  DuHHhee,  assistant  general  man- 
ag<-r  of  the  mining  department  of  the 
Anaconda  Copper  Mining  Co  ,  who  re- 
cently resigned  on  account  of  ill  health, 
exr>ect.s  to  go  to  r'alifornia  about  .Vug.  1, 
where  he  will  make  his  future  home 

rharle*  W.  Waltern,  formerly  on  the 
HtafT  of  the  wjn.sulting  mining  engineer  of 
fjugsrenh'-lm  liros..  is  an  ensign  In  the  Naval 
Aviation  Service  and  Ik  now  in  active  sfjrv- 
l<-e  in  Fran<-<t  His  address  is  c/o  U.  S. 
Naval  Air  Station.  St  Trojan.  Cherante 
lnf»Ti«-ure,    France. 

J.  Parke  C'hanninK  is  on  th<-  piomotlor 
commlti'e    of    th<-     'Weik     Knd     Industrla! 

r-,,rif.  T' iM  •  "    ili;i'     i      to    !)«•    held    at    Sliver 

I  .     Y,   Aug.    3   to  11. 

.  nr-.-    will    be   "Hu- 

•  im<rii    In    Industry 

aii'J   'I/an   I'Vi'.iti'Mi    liiiring  the    War." 

V).  !<.  Cole,  mine  HUperlnt<-nd<-nt  of  Moun 
tain    ('i)Uin-r    ('»..    Ltd  ,    of    K<-Nwlck,    '.'alK., 
will    r«:llr<-   »ifK>n    from   hlH   |K<Hltlon    afler   2.1 
yearn  of   wrvlr*-    with   the   company.      .M.  t. 


Murphv  will  succeed  him  as  superintendent. 
E.  L.  Stenger,  formerly  with  the  company, 
will  return  as  assistant  superintendent. 

Col.  Joseph  W.  Bo.vle,  a  pioneer  of  the 
Yukon,  who  was  manager  of  the  Canadian 
Klondike  Mining  Co.  and  went  overseas 
earlv  in  the  war.  has  been  decorated  by 
the  "King  of  Roumania  for  saving  a  nuiii- 
ber  of  Roumanians  from  exile  and  pr ob.ably 
death  at  the  hands  of  the  Russian  Hol- 
sheviki. 

H.  W.  Bell  has  been  appointed  State 
deputv  oil  and  gas  supervisor  in  the  third 
district  of  California,  which  includes  Santa 
Barbara  and  nearby  counties.  R.  E.  Col- 
loin  has  been  promoted  from  this  position 
to  chief  deputv  at  San  Franci.sco.  where  he 
will  relieve  R.  P.  McLaughlin,  supervisor, 
of  much  of  the  office  work,  giving  him 
greater  opportunity  to  look  after  important 
field   work. 

F.  J.  Brule,  assistant  general  manager  of 
the  British-America  Nickel  Corp..  has 
moved  his  office  from  Sudbury  to  Des- 
chenes,.  Que.,  where  the  company's  new 
plant  is  being  built.  ^Vith  him  have  srone 
D.  Van  Doren,  chief  engineer  ;  Louis  Whit- 
man, office  engineer ;  C.  I).  Norton,  field 
engineer,  and  R.  Guy,  draftsman.  W.  A. 
Carlvle,  general  manager,  is  at  present  ac- 
cupving  offices  in  the  Citizen  Bldg.,  Ottawa. 


Flexible  Conductors.  Sprague  Electric 
%Vorks,  New  York.  Form  No.  B-3466  ;  pp. 
4  :  ^i  X  55.  A  leaflet  descriptive  of  steel 
armored  conductors  of  the  Sprague  S.  S. 
type. 

"The  Thrift  Book."  Machinery  Utilities 
Co..  Inc.,  ."iOl  5th  Ave.,  New  York.  Pamphlet ; 
pp.  16  ;  6  X  9  in.  A  price  list  of  miscel- 
laneous second-hand  machinery  and  other 
plant    equipment. 

Drawing  Materials,  F  Weber  &  Co.,  1125 
Chestnut  St.,  Philadelphia.  Catalog ;  pp. 
558  :  41  X  6J.  .\n  illustrated  price  list  of 
draftsmen's  supplies  and  surveying  in- 
struments as   well   as   of  artists'   materials. 

Wheeler  Balcke  Cooling  Towers.  WHieeler 
Condenser  and  Engineering  Co.,  Carteret, 
N.  J.  Bulletin  109-B  :  pp.  28:  8  x  lOi  ; 
illustrated.  Shows  "Wheeler  Balcke  cooling 
towers  of  numerous  designs  varying  from 
a  few  thousand  to  nearly  a  million  gallons 
capacity  per  hour. 

"Little"        Janney        Flotation        Machine. 

Stimpson  Equipment  Co.,  Felt  Bldg.,  Salt 
Lake  City,  Utah.  Pamphlet  ;  pp.  8  ;  5S  x 
8i  ;  illustrated.  The  "Little"  Janney  is  a 
mechanical  air  belt-driven  flotation  ma- 
chine, especially  adapted  for  plants  treat- 
ing a  small  tonnage  per  day. 


iiiiiiiiiitiiniiitiiiiiMiiiiiiiiiiiiitiiti 


Obituarj^ 


Gu.v  H.  Baltzell  died  at  Frederick,  Md., 
on   July    1,  aged    40   years. 

John  Eltringham.  a  California  pioneer 
miner,  died  at  Douglas  Flat,  in  Calaveras 
County,  on  May  29,  aged  88  years.  He  was 
at  one"  time  a  partner  of  James  G.  Fair. 

Randolph  Adams,  mining  engineer,  died  at 
his  residence  in  New  York  on  July  9.  He 
was  graduated  from  Columbia  School  of 
Mines  in  the  class  of  '83  and  soon  after- 
ward joined  the  staff  of  the  late  Arthur 
Macey  at  the  Silver  King  mine,  in  Arizona. 
When  that  property  closed  down,  he  went 
to  Australia,  where  he  became  manager  of 
the  Central  mine,  in  the  Broken  Hill  dis- 
trict. He  returned  to  the  Uiiited  States  in 
1898  and  took  the  position  of  manager  of 
the  Tennessee  Copper  Co.,  which  he  held 
for  10  years.  In  1908  he  retired  from  the 
active  pursuit  of  mining  and  made  his  home 
in  New  York,  where  he  resided  until  his 
death.  He  is  survived  by  a  widow  and 
two  daughters. 

JIIIMinilMIIMll 


Societies 


American    Institute    of    Alining    Engineers 

will  receive  a  bequest  under  the  will  of  the 
late  James  Douglas  of  $100,000  for  a  scien- 
tific  library. 

Institute  of  Metals  (British)  will  hold 
its  annual  autumn  meeting  in  London  on 
Sept.  11,  at  which  several  important  papers 
will  be  presented. 

Faraday  .<5ociety.  At  the  meeting  on  May 
7  in  London,  presided  over  by  Sir  Robert 
Hadfleld,  the  subject  discussed  was  the  "Co- 
ordination   of   Scientific    Publication." 

American    Institute    of    Mining    Engiiieers, 

New  York  section.  The  Woman's  Auxiliary 
will  meet  on  July  21  at  4  p.  m.  at  the  En- 
gineers' County  Club,  at  Roslyn,  N.  Y., 
Mrs.  Pauline  Sands  Lee  will  recount  her 
recent  experiences  in  the  war  zone  in 
France. 


Industrial  News 


"Metallurgical    &    Chemb'ul    Kngineering," 

the  seml-nionthly  technical  journal  i)ub- 
lished  by  the  Mc(Jraw-HiIl  Co.,  Inc  ,  is  now 
issued  under  the  name  of  "Chemical  & 
Mi'tallurgical  Engineering." 


Trade  Catalogs 


W-H-.M  Coke  Oven  Machinery.  Wellman- 
Seavi-r-Morg;in  Co.,  Clevclatid,  Ohio.  Bul- 
letin  So.    10;   pp.    X;   SJ   X    11:   illustrated. 

Keico      Welding     iinil      CuttlnKT     Apparatus 

BiiHllan-BleHsIng  '"o,  Clilcago.  Pp  30. 
SxlOJ;  IMuHtratc'l.  Descriptive  of  oxy- 
acetylcne  and  oxy-hydrogen  apparatus. 


New  Patents 


■s 


United  States  patent  specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  each. 
British  patents  are  supplied  at  40c.  each. 

.Muminum — Process  of  Making  Alum- 
inous Abrasives.  Thomas  B.  Allen,  To- 
ronto, Can.,  assignor  to  the  Carborundum 
Co.,  Niagara  Falls,  N.  Y.  (U.  S  No 
1.268,532  ;    June    4,    1918.) 

.-Muminum — Process  of  Making  Aluminum 
Chloride.  George  H.  King  and  Gerald  I. 
Roberts,  Port  Arthur,  Tex.,  assignors  to 
Gulf  Refining  Co.,  Pittsburgh,  Penn.  (JJ. 
S.    No.    1,268,015;   May   28,    1918.) 

.Vnode  Connector — Julius  H.  Gillis,  To- 
ronto, Ont.,  Canada,  assignor  to  British 
America  Nickel  Corp.,  Ltd.,  Toronto,  Ont., 
Canada.  (U.  S.  No.  1,267,653  ;  May  28. 
1918.) 

Crusher — William  K.  Liggett,  Columbus. 
Ohio,  assignor  to  the  Jeffrev  Manufacturing 
Co.,  Columbus,  Ohio.  (U.  S.  No.  1,268,479; 
June  4,  1918.) 

Electrode  for  use  in  Electric  Furnaces 
and  for  Other  Purposes.  Hans  Nathusius, 
Friedenschtitte,  Kreis  Beuthen,  Germany. 
(U.  S.  No.  1,268,483:  June  4,  1918.) 

Funie-.\rrester  for  Smelting  Plants, 
Antonio  Ferrari,  Collinsville,  111.  (U.  S. 
No.  1,268.447;  June  4,  1918.) 

Furnace,  Electric  Resistance.  William  D. 
Coolidge.  Schenectady,  N.  Y.,  assignor  to 
General  Electric  Co.  (U.  S.  No.  1,268,685  ; 
June  4,  1918.) 

Mine  Cage,  Safety  Device  for.  Joseph 
Matthews,  PIvmouth,  Penn.  (U.  S.  No 
1,268,260  ;  June   4.   1918.) 

Nickel  Tungsten  Composition  with  Car- 
bon. Henry  K.  Sandell,  Chicago.  111.,  as- 
signor to  Herbert  S.  Mills,  Chicaf^o,  111 
(U.  S.  No.  1.268,495  ;  June  4,  1918.) 

Ore  Treatment  Process.  Harold  Edwin 
Cleaves  and  Frederick  W.  Horton,  W'ash- 
ington.  D.  C.  (U.  S.  No.  1,268,323;  June 
4,  1918.) 

Potash — Method  of  Recovering  Poiassium 
Sulphate  and  Alumina  from  Alunite.  Howard 
F.  Chappell,  New  York,  N.  Y.,  assignor  to 
Mineral  Products  Corp.,  New  York,  N.  Y. 
(U.   S.  No.   1,268,433;  June  4,   1918.) 

Potash — Process  of  Treating  Potassium- 
Rearing  Silicates  to  Obfain  Potassium 
Sulphate.  Guy  Sterling,  Salt  Lake  City, 
Utah.      (U.  S.   No.   1,268,508;  June  4,  1918.) 

Rock  Drill.  William  A.  Smith,  Denver. 
Colo.,  assignor  to  the  Denver  Rock  Drill 
Manufacturing  Co.,  Denver  Colo.  (U.  S. 
No.   1,267,705;   May   28,    1918.) 

Smelting — Method  and  .Apparatus  for  the 
lOlectrical  Reduction  of  Ores.  Bayard  G. 
Cobb,  Daw.son  City,  Yukon.  Canada,  as- 
signor to  John  F.  Skerrett,  Howard  GifHn, 
Henrv  M.  Kidder,  Robert  I.  Barr.  and 
Klaine  Inescort,  New  York,  N.  Y.,  and  to 
Andes  Exploration  and  Smelting  Corp,,  of 
Delaware.  ( U.  S.  No.  1.267,976;  May  28, 
i;)l8.) 

steel.  Process  of  Cleaning,  James  H. 
Graven,  New  York,  N.  Y.  (U.  S.  No. 
1.268,237  ;  June  4,  1918.) 

Tungsten — Process  for  Welding  Tungsten 
Ingots.  Carl  A.  Pfanstielil,  Waukegan.  III., 
a^■slgnor  to  Pfanstielil  Co..  Inc..  North  Chi- 
ca.go.  111.  (U.  S.  .No.  1,267,801;  May  28. 
191S,) 
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SAN   FRANCISCO — .July    10 

Petroleum  I'rodueers  and  thtMr  managers, 
superintendents  and  engineers  meet  -.t  San 
Francisco  on  July  15  to  discuss  the  ;iresent 
shortage  of  labor  and  material.  This  i-; 
the  second  of  a  series  of  meetings  arranged 
by  the  gas  and  oil  department  of  (.he  rtate 
mining  bureau.  The  subject  covers  many 
features.  Distance  between  wells  has  a 
marked  effect  upon  the  amount  of  oil  pro- 
duced and  the  cost  of  production.  Xoedlcss 
or  excessive  drilling  is  sometimes  indulged 
in,  and  this  feature  will  be  thorouglilv  dis- 
cussed. The  bureau  has  prepared  data  in 
the  form  of  a  blueprint  diagram  illustrat- 
ing an  instance  of  this  feature.  This  print 
will  be  furnished  to  any  one  making  an 
application  to  the  bureau.  Considerable 
loss  has  resulted  from  failure  to  fo.-mulat> 
and  follow  regular  plans  or  cainiiiigns 
when  several  wells  are  to  be  drilled.  Wild- 
cat wells  are  sometimes  drilled  in  teriitory 
where  it  may  be  definitely  predicted  that  ro 
oil  could  be  found.  However,  drilling  of 
wildcat  wells  is  absolutely  necessa>y  to 
keep  up  productive  areas  and  enlar'jre  re- 
gions of  possible  productive  territory  But 
at  the  present  time  it  is  held  advisible  for 
wildcatters  to  consider  all  possible  factors 
which  may  avoid  needless  use  of  labor  and 
materials.  It  is  believed  by  the  super- 
visor that  scarcity  of  labor  and  material 
may  at  some  time  during  the  war  make 
it  necessary  to  curtail  the  drilling  of  wells 
in  regions  of  relatively  low  productivity. 

The  Rise  in  Freight  Rates  recently  an- 
nounced by  the  Government  management  of 
railroads,  making  an  increase  of  2r, '^r  on 
ores  and  other  commodities.  Is  a  hardship 
to  the  mining  industry  in  California.  The 
Afterthought  mine  was  obliged  to  close  its 
flotation  plant  because  of  the  advance  in 
freight  rates  on  concentrates  and  will  be 
obliged  to  install  an  electrolytic  plant  f  )r 
the  treatment  of  the  copper  and  zinc  ores. 
This  is  only  one,  but  the  most  important, 
probably,  of  the  various  instances  of  the 
effect  of  this  seemingly  unnecessarv  in- 
crease. Another  instance  is  found  in  Placer 
County,  where  large  amounts  of  copper  ore 
containing  an  excess  of  sulphur  co'ild  be 
mined  at  a  profit  if  the  freight  rates  n'ould 
permit  shipment  of  the  ores  to  New  Jersf^y. 
The  excessive  sulphur  content  renders  the 
ore  unprofitable  to  copper  smelters.  The 
conditions  of  transportation  and  the  plac- 
ing of  gold  on  the  non-essential  list, 
whether  permanent  or  merely  temporary, 
have  given  California  mining  a  setback, 
particularly  the  gold,  copper  and  z'nc  in- 
terests, which  will  be  hard  to  recover  from 
during  the  maintenance  of  these  rates.  The 
closing  of  large  mines  and  metallurgical 
plants  is  not  the  only  evil  result ;  there  is 
to  be  added  the  discouragement  of  invest- 
ment. And  there  is  no  doubt  the  Govern- 
ment not  only  will  need  the  gold  in  the 
future  but  needs  it  now.  The  demand  for 
copper,  zinc  and  sulphur  being  al.-^o  in'- 
mediate  and  constantly  increasing,  it  woul.l 
seem  advisable  that  the  Government 
management  of  the  railroads  encourage  the 
continued  production  of  these  important 
minerals. 


DENVER — JUL-Y    10 

Inrreasing'  Cost  of  Gold  IMining  continues 
to  hold  the  serious  attention  of  M'^estern 
mining  men,  who  believe  that  the  gold- 
mining  industry  is  speedily  approaching  a 
crisis.  Though  the  cost  of  producing  gold 
is  rapidly  increasing,  the  value  of  the 
product  remains  stationary.  ProcHiction 
has  been  gradually  growing  less,  and  pres- 
ent conditions  of  taxation,  scarcity  of 
labor  and  high  cost  of  supplies  will  shut 
off  production  altogether,  except  at  mines 
where  gold  is  a  byproduct,  unless  some  re- 
lief can  be  found.  A  conference  of  Western 
Congressmen  and  prominent  mininpr  men 
was  recently  calleoi  for  the  purpose  of  con- 
sidering ways  and  means  of  meeting  the 
impending  crisis.  A  committee  wns  ap- 
pointed composed  of  Congressmen  Tavlor, 
of  Colorado ;  Raker,  of  California  :  Well- 
ing, of  Utah ;  Smith,  of  Idaho,  and  Miller, 
of  Washington.  Delegate  Sulzer,  of  Alaska, 
has  been  a  leading  spirit  in  demanding  re- 
lief for  gold  mining  and  in  the  organization 
of  this  committee.     An  advisory  committee 


will  be  formed,  composed  of  prominent  men 
rejjresenting  the  mining  industry,  the  Gov- 
ernment, and  the  monetary  interests  <  f  th.e 
country,  to  make  suggestions  as  to  wa^s 
and  means  of  meeting  the  impending  crisis. 
The  gold  supply  of  the  world  has  been  fall- 
ing off  rapidly.  The  increase  in  demafl 
for  money,  created  by  the  increase  in  buvi- 
ness  transactions,  has  been  met  with  oui- 
rency,  good  so  long  as  the  gold  foundatiop 
upon  which  it  is  based  is  kept  at  a  proper 
ratio.  Low-grade  gold  mines  are  now  oper 
ated  at  a  loss,  and  there  appears  to  be  ro 
hope  for  the  future.  New  gold  properties 
are  not  being  developed  as  heretofore,  and 
it  is  practically  impossible  for  owners  of 
small  gold  mines  or  prospects  to  interest 
capital  in  development  work.  Among  the 
propo.«als  that  have  been  made  in  the  in- 
terest of  gold  mining  are:  first,  gold  pro- 
duction may  be  relieved  from  the  require- 
ments of  the  war  excess-profits  tax  law ; 
second,  gold  mining  may  be  classed  as  a 
war  industry,  through  which  preference 
might  be  given  in  obtaining  its  supplies ; 
third,  freight  rate  advances  relating  to 
mining  might  be  remitted ;  fourth,  its  ein- 
ployees  may  be  made  immune  from  draft. 
It  has  been  advocated,  also,  that  emharfo 
shall  be  lifted  upon  the  exportation  of  all 
newly  produced  gold,  and  that  the  present 
and  future  production  should  be  allowed 
to  take  advantage  of  the  premiums  which 
now  or  hereafter  may  obtain.  The  present 
foreign  premium  of  4'7r  is  not  consequen- 
tial except  that  it  brings  hope  to  the 
gold  miner  that  he  has  an  even  chan  ^e 
in  the  world's  market.  It  is  believed  by 
some  that  unless  substantial  help  is  given, 
gold  will  be  at  a  premium  of  507r  within 
five  years.  If  the  appeal  of  the  gold-mining 
industry  remains  unheeded,  future  neces 
sity  will  involve  the  unwatering  of  aban- 
doned mines,  the  rebuilding  of  abandoned 
treatment  plants,  and  the  assembling  of 
working  organizations  at  tremendous  in- 
convenience and  cost.  Not  only  should  all 
producers  of  essential  metals  be  relieved  of 
requirements  of  the  war  excess-profits  tax 
laws,  but  in  certain  cases  taxes  could  be 
removed  altogether  to  the  mutual  advan- 
tage of  the  industry  and  the  state. 

PHOENIX,    ARIZ. — July    10 

A  Remarkable  Deposit  of  Copper  Car- 
bonate occurs  fifty  miles  north  of  Bright 
Angel,  on  the  Grand  Canyon,  on  the  top  of 
a  mesa  in  the  Buckskin  Mountain  section. 
The  nearest  available  railroad  station  is 
at  Lund,  Utah,  154  miles  distant.  A  num- 
ber of  years  ago  the  deposit  was  exploited 
bv  a  corporation  that  spent  $700,000.  of 
which  $200,000  went  into  an  ineffective 
smelting  plant.  No  flux  was  available,  and 
transportation  costs  on  coke  and  supplies 
were  prohibitive.  The  deposit  now  is  owned 
by  the  Kaibab  Copper  Co.,  of  Santa  Bar- 
bara, Calif.,  which  has  just  submitted  its 
capitalization  plans  to  the  Arizona  Corpora- 
tion Commission.  Its  success  seems  de- 
pendent upon  the  application  to  the  ore  of 
the  Agnew  reduction  process,  for  which 
machinery  now  is  being  assembled  in  Los 
Angeles.  "  The  ore  is  roasted  with  soft  coal, 
and  its  oxygen  thus  eliminated.  Then,  ac- 
cording to  the  expectation  of  the  manage- 
ment, the  copper  will  be  found  in  nodules, 
in  condition  for  easy  concentration  on  the 
ground.  The  coal,  a  sort  of  lignite,  is 
found  only  a  few  miles  distant  from  the 
copper  deposit.  Water  also  is  plentiful,  in 
the  nearby  Jacob's  Well.  About  100,000 
tons  of  ore  already  has  been  broken  out  and 
is  ready  for  treatment.  Forty  men  now  are 
employed  in  preliminary  work  at  the  site 
of   the   reduction   plant   and    on   road    work. 

BUTTE.    MONT. — July    12 

Wages  of  Miners  and  others  connected 
with  the  mine.s;  have  been  ad\-anced.  Miner.s 
and  smeltermen  get  an  increase  of  5flc. 
a  day.  and  men  on  monthly  salaries  recei\- 
ing  $.350  or  less  have  been  advanced  $15 
a  month,  the  increase  to  be  effective  July 
4.  The  Anaconda  company  felt  that  with 
the  Government  increase  in  the  price  of 
copper  to  26c.  a  pound,  the  men  should 
share  in  the  benefit,  and  it  was  decided  to 
make  the  increase.  Upward  of  21,00tl  men 
are  affected  in  Butte,  Anaconda  and  Great 
Falls.  The  increase  in  the  price  of  copper, 
it  is  pointed  out  by  the  mine  owners,  will 
be    consumed    in    paying    the    increase    in 


wages  and  in  freight  rate.s.  Increased 
freight  rates  for  the  Anaconda  Copper 
Mining  Co.  alone  total  $3,000,000  yearly. 
C.  F.  Kelly,  vice  president  of  the  Anaconda 
company,  speaking  of  the  advance  in 
wages,  said:  "The  net  result  of  the  in- 
creased price,  so  far  as  the  Butte  district 
is  concerned,  is  to  distribute  the  bulk  oi 
it  at  once  to  the  railroads  and  our  em- 
ployees. Notwithstanding  this  fact,  all  of 
the  operators  expressed  themselves  as  will- 
ing to  meet  the  .situation,  and  we  ar- 
pleased  that  the  Government  has  enabled 
us  to  provide  for  Ihe  increased  freight 
charges  and  to  make  a  substantial  !ncre:ise 
in  the  wage  scale.  It  is  to  be  hoi)ed  tlu'.t 
our  employees  will  realize  that  in  the  presen- 
tation of  the  matter  to  the  War  IndUftri<'s 
Board  their  interests  have  been  consid- 
ered and  that  in  return  they  will  exert 
every  effort  to  stimulate  production  of 
copper,  which  is  so  vitally  needed  by  this 
country  and  its  Allies  for  the  i)rosccution 
of  the  war." 

TORONTO — July     13 

Inavoidable  Delays  have  postponed,  until 
next  year  the  experimental  work  under- 
taken by  the  Ontario  government  to  ascer- 
tain the  feasibility  of  utilizing  peat  de- 
posits for  the  production  of  a  commercial 
fuel.  The  Legislature  appropriated  $100,0  lO 
for  this  work,  and  early  in  the  spring 
the  Hon.  G.  Howard  Ferguson.  Minister  of 
Lands,  Forests  and  Mines,  ordered  two  ma- 
chines for  the  manufacture  of  peat  bri- 
quetes.  Owing  to  the  inability  of  the 
manufacturer  to  obtain  the  requisite  ma- 
terial, in  consequence  of  war  conditions, 
tlie  machines  have  not  been  completed,  and 
their  delivery  is  not  expected  for  two 
months.  It  will  then  be  too  late  to  place 
them,  as  was  intended,  in  the  Holland  Land- 
ing peat  bog.  Should  the  fall  be  an  open 
one,  some  experimenting  may  be  done  with 
them  at  a  bog  in  Alfred  Township.  ni;ar  Ot- 
tawa, in  cooperation  with  the  Canadian 
Government.  Experimental  work  m  drying 
peat  with  gas  engines  is  in  progress  near 
Cochrane,  in  Northern  Ontario,  on  a  limited 
scale. 

VICTORI.A,  B.   C. — July   10 

Consolidated     Mining     and     Smelting     Co. 

of  Canada  has  granted  a  war  bonus  of 
15c.  a  day  to  employees  at  its  Trail  smel- 
tery for  every  working  day  during  May. 
and  for  six  months,  starting  with  June  1, 
an  extra  25c  per  day.  It  is  explained  that 
this  action  has  been  taken  because  of  a 
realization  that  there  has  been  a  further 
increase  in  the  cost  of  living  within  the 
last   several    months. 

The     Geologiral     Survey     Branch     of     the 

Mines  Department.  Ottawa,  is  to  have  eight 
parties  in  the  field  in  British  Columbia 
this  summer.  Several  of  these  are  already 
at  work  and  the  others  will  be  equipiied 
as  soon  as  possible.  As  there  are  only 
about  25  such  parties  working  throughout 
Canada  this  year,  the  comparatively  large 
proportion  assigned  to  this  province  is  t:il:en 
as  an  indication  that  the  Federal  auth.ori- 
ties  are  recognizing  to  a  greater  extent 
than  ever  the  importance  of  the  most  west- 
erly of  the  Canadian  provinces  from  a 
mining  standpoint.  This  view  is  emphasized 
by  the  fact  that  a  permanent  geological 
station,  under  Charles  Camsell,  of  the  Geo- 
logical Survey  Branch,  has  been  established 
in    British   Columbia. 

Kstahlisliment    of    an    Ore-Testing    Mill    in 

British  Columbia  by  the  Dominion  govei-n- 
ment  is  not  to  be  made  this  year,  but  as- 
surances have  been  received  that  the  neces- 
sary financial  support  will  be  forthcoming 
in  1919.  It  is  said  that  the  officials  of  the 
Ottawa  Mines  Department  realize  the  need 
of  such  a  plant  in  this  province  :  that  they 
appreciate  that  the  operators  of  the  com- 
plex-ore mines  of  the  Slocan.  Boundary  and 
other  districts  would  he  materially  aided  in 
l)Utting  their  properties  on  a  paying  b.isis 
were  the  means  provided  by  which  they 
could  obtain  accurate  information  as  to  the 
most  economical  method  of  treating  their 
ores:  and  that  it  is  believed  that  it  i.s  in 
the  general  interest  of  the  mining  Indu'-try 
throughout  Canada  that  the  step  referred 
to  be  taken  with  the  least  possible  loss  of 
time. 
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ALASKA 

FAIRBANKS  GOLD  (Fairbanks) — New 
dredgre  under  constriioiion  by  Union  Con- 
struction Co.  of  San  Francisco. 

SALTCHUCK  (Ketchikan) — Has  installed 
100-ton    concentration-flotation    mill. 

.\KIZON.\ 

Corliise  County 

SHATTUCK  ARIZONA  (Bisbee) — June 
production  was:  Copper.  805.310  lb.;  lead, 
S3. 433  lb.;  silver.  18.871  oz.  and  KO?d. 
IIS.S  oz.  Production  for  six  months  of 
1918  was:  Copper,  5.206.174  lb.;  lead, 
444.937  lb.  :  silver.  73.979  oz.  and  gold.  603 
oz.  New  400-ton  lead-silver  mill  has  be- 
gun operations.  Power  to  be  furnished 
from  Calumet  &  Arizona  Co.s  plant  for  tlie 
present. 

Gila   County 

IXSPIRATIOX  CONSOLIDATED  (Mi- 
ami)— June  production  was  10,300,000  !b. 
of  copper. 

ARKANSAS 

Independence    County 

ALLEN  (Batesville) — Waco  Manga- 
nese Co.  to  complete  250-ton  washery  soon. 

LUCKY  DEVIL  (Batesville) — J.  C. 
Shepherd  and  associates  mining  low-grade 
manganese. 

HANFORD  SHEPHERD  (Cushman) — 
Small    washing   plant    completed. 

McCURRY-EDMONDS  (Penters  Bluff) — 
Have  installed  and  now  operating  small 
hand-operated    plant. 

Marion  County 

OHIO  (Flippin) — To  install  50-ton  zinc- 
concentrating   plant    at   once. 

CALIFORNIA 
Alameda    County 

ATLANTIC  &  WESTERN  OIL  (Liver- 
more) — Drilling  rig  being  installed  to  re- 
place equipment  destroyed  by  fire.  W.  W. 
French  is  manager. 

Calaveras    County 

UTICA  (Angeles  Camp) — New  orebody 
disclosed  on   3200   level. 

Del   N'orte  County 

CLEX)PATRA  CHROME  (Smith  River) — 
Road  for  motor  trucks  now  finished.  An- 
other road  being  built  to  connect  with 
Costello  &  Keating  chrome  property.  Ore 
now  hauled  to  Waters  Creek. 

Inyo  County 

NATURAL  SODA  PRODUCTS  (Keeler) 
— Plant  destroyed  by  fire  July  7.  Damage 
$250,000.  Plant  operated  on  orders  for 
CJovernment  and  foreign  account. 

Napa  County 

QUICKSILVER  MINING  is  active. 
Shipments  through  Calistoga  during  May 
amounted  to  138  flasks;  Big  Chief,  19 
Masks;  Sulphur  Banks,  87;  Helen.  25; 
Barbara  Anderson,  5  ;  Akins  &  Sons,  2. 

SILVERADO  (Calistoga) — Silver  mining 
resumed  after  idleness  of  20  years.  Ar- 
rangements   made    for   development. 

Placer  County 
CHROME  DEI'fJSlTS  are  yielding  a 
large  aggregate  tonnage  of  ore;  10  motor 
trucks  are  hauling  between  Foresthill  and 
Iowa  Hill  chrome  regions  and  the  railroad 
Htatlon  at  Colfax.  Foresthill  ore  is  high 
grade. 

(  OI.OK  ADO 

itouliliT    ('<>iinl.v 

ROYAL  GK.M  (f'aribou) — Sinking  shaft 
under  direction  of  Guy  AdamH. 

ROYAL  i',KM  (f.'ardlnal) — Sinking  three 
HhaftH.      K.  McHherry  Is  superlntende'-.t 

BI'ENA  MILL  (Jamestown) — Remodel- 
ing to  handle  low-grade  fluorspar.  James 
Warren    Ih    manager. 

C(}1M  SPRING  (Nederland) — New  500- 
ft.,  two-c/jmpartment  Hhaft  to  be  sunk  In 
fofif-wall  25  ft,  from  vein.  F.  C.  Arm- 
Htrong   Ih  engineer. 


San   Juan    Count.v 

ORE  SHIPMENTS  FROM  SILVERTON 
during  June  were:  Sunnyside.  51  cars; 
Iowa-Tiger,  13  ;  Pride  of  the  West,  6  ;  S. 
D.  &  G.  I.,easing  Co..  4  ;  Mayflower  Leasing 
Co.,  and  Highland  Mary.  3  cars  each  ;  Dives 
Leasing  Co..  2  ;  D.  L.  &  W.  M.  Co.,  Hamlet, 
Anvil  ;\lountain  Leasing  Co.,  Champion,  1 
car  each  ;  miscellaneous  small  shipments,  4 
cars;    total    90    cars. 

MICHIGAN 

Copper   District 

HANCOCK  (Hancock) — Mining  two  nev 
lodes  on  53  level. 

HOUGHTON  COPPER  (Houghtor)  — 
Drift  on  new  lode  now  back  in  good  copper. 

NORTH  LAKE  (Lake  Mine) — North- 
western crosscut  on  eighth  level  1900  feet 
from  shaft. 

WINONA  (Winona) — To  extend  capac- 
itv  of  engine  from  1200  to  2000  ft.  at  King 
Philip  Shaft  No.  1. 

NEW    MKXICO 

Grant   County 

ATWOOD  (Lordsburg) — Machinery  be- 
ing installed  to  sink  to  1000  level. 

BONNEY  (Lordsburg) — Shipped  14  cars 
during  June.  I^eveloping  on  500  level  and 
has  cut   new   orebody. 

EIGHTY-FIVE  (Lordsburg) — Operation 
of  new  400-ton  mill  has  given  good  results. 

GREAT  EAGLE  (Lordsburg) — Shipping 
three  cars  of  fluorspar  per  week  to  San 
Francisco. 

HECLA  (Lordsburg) — To  sink  shaft  300 
ft.  and  crosscut. 

MISER'S  CHEST  (Lordsburg) — Hoist 
erected  at  main  shaft.  Mining  on  third  and 
fourth  levels. 

CARLISLE  (Steeple  Rock) — Mill  to  be 
started  soon  to  treat  large  dump  of  tail- 
ings left  in  the  early  days. 

RIVAL       (Steeple       Rock) — Main       shaft 
down    200    ft.    crosscut    on    100    level    shows 
50    ft.    vein    carrying    good    assay    returns 
200-gal.    pumping    equipment    installed. 

Socorro    County 

SOCORRO  (Mogollon) — New  mill  to 
start  soon.  Completing  ore  pockets  in 
mme. 

UTAH 

Juab    County 

APEX  STANDARD  (Eureka) — To  sink 
shaft  to  greater  depth.  Adjoins  Tmtic 
Standard   on   east. 

CHIEF  CONSOLIDATED  (Eureka)  — To 
sink  three-compartment  shaft  on  Crusader 
claim. 

CROWN  POINT  (Eureka) — Winze  from 
800  level  down  50  ft.  and  to  cut  veins  at 
greater  depth. 

TINTIC  MILLING  (Eureka) — Secured 
lease  on  Northern  end  of  Dragon  Consoli- 
dated mine. 

DRAGON  CONSOLIDATED  (Silver  City) 
— Shipping  iron  ore  for  fluxing,  as  well  as 
other  ore. 

IRON  BLOSSOM  (Silver  City)— To  drift 
on   2200    level. 

Salt    I^uke    County 

UTAH  CONSOLIDATED  (Bingham  Can- 
yon)— Has  flled  action  in  district  court 
asking  for  judgment  against  Utah-Apex  for 
ore   removed. 

WASHINGTON 

Okonogan    County 

GREAT  MET.ALS  (Xcspelem) — Machin- 
ery being  installed  and  l(M)-toii  com;ci>tra- 
tor  ri<-arly  completed.  Shipping  copper- 
silver  ore  to  Tacomu. 

SteveuM   County 

BO.VANZA  (Dei-r  Trail) — To  \nu'w  small 
HhlpmentH  from  crosscut  .soon. 

DEER  TRAIL  (Deer  Trail) — Trucks 
used  to  haul  copper  ore. 

REARDAN  (Deer  Trail) — Shlpi)ing  cop- 
Iier  ore  to   Trail   smeltery. 


WISCONSIN 
Lead-Zinc    District 

HERCULES  (Cuba  City) — Reopening  the 
old  Rico  property  two  miles  east  of  Cuba 
City.      R.   A.   Fox"  is  general  manager. 

VINEGAR  HILL  (Platteville) — Kittoe 
mill  being  moved  to  Dale  Rundeli  lease, 
at  Livingston,  where  new  shaft  is  being 
sunk.  Another  shaft  just  compltied  on 
Franklin  Rundeli  lease,  ore  range  being  a 
continuation   of  Yew-dall  mine,   to   the  west. 

WISCONSIN  ZINC  CO.  (Platteville)  — 
Drilling  shows  ore  deposits  on  Bourette 
and  Kemper  tracts  west  of  Yewdall  mine, 
at  Livingston. 

BURR  MINING  (Galena.  111.) — Wreck- 
ing Burr  mill,  at  Benton,  for  removal  to 
Blewitt  lease,  one  mile  north  of  Galena, 
where  shaft  is  being  sunk.  J.  H.  Billings- 
ley,   Galena,   is  general   manager. 

NEW  JERSEY  ZINC  (Galena,  111.)  — 
New  orebodv  developed  at  Penna  Benton 
mine  southwest  of  the  old  workings,  at 
New  Diggings. 

CANADA 

British    Columbia 

MANGANESE  SHIPMENTS  to  Lebanon. 
Penn.,  have  begun  from  properties  near 
Kaslo. 

CHROME  (Rossland) — Prospecting  val- 
uable deposits  near  Velvet  mine. 

FIDDLER, —  (Skeena) — Development  to 
begin  this  year. 

GIBSON  (Slocan) — Moving  mile  and  half 
of  tram  from  Trade  Dollar  to  property. 

ROSEBERY  SURPRISE  (Slocan)  — 
Treating  150  tons  per  day  at  Rosebery 
mill. 

HOBSON  SILVER-LEAD  (Ymir)— Ship- 
ping 50  tons  daily  of  crude  gold  and  silver 
ore. 

Ontario 

DOME  MINES  (South  Porcupine) — Con- 
tractors driving  crosscut  on  1200  level  tow- 
ard boundary  line  of  Dome  Extension. 

HILL  GOLD  (Matheson) — Has  completed 
70-ton  mill.  Charles  Morris  is  mill  super- 
intendent. 

ADANAC  (Cobalt) — New  vein  of  calcite- 
cobalt   has   been   encountered    at    310    level. 

LA  ROSE  CONSOLIDATED  (Cobalt)  — 
Dividends  to  be  discontinued,  as  manage- 
ment desires  to  conserve  funds  for  develop- 
ment work  on  Violet  property. 

O'BRIEN  (Cobalt) — New  tube  mill  being 
installed.  Present  mill,  now  working  to 
capacity,   is   insufficient   ifor   tonnage   mined. 

OPHIR  (Cobalt) — Sufficient  stock  has 
been  sold  to  provide  funds  for  continuance 
of  development  to  diabase  Keewatin  con- 
tact. 

TECK  HUGHES  (Kirkland  Lake) — To 
close,  owing  to  abnormal  costs  of  opera- 
tion. 

WRIGHT         HARGRAVES  (Kirkland 

Lake)- — No.  1  vein  has  been  cut  at  401) 
level  about  500  ft.  north  of  main  working'-.. 
Vein  shows  visible  gold.  Mill  of  l.iO  ton.s 
capacity  to  be  installed. 

OTISSE-ROBB  (Matachewan)  —  Have 
been  purchased  by  interests  represented  by 
Hayden,   Stone  &  Co.,  of  New  York. 

PATRICIA  (Boston  Creek) — Mill  optrat- 
ing  steadily,  treating  4  0  tons  per  day.  Two 
slopes  have  been  opened  at  the  100  and  one 
at   the   200   level. 

MKXICO 

Chihuahua 

CUSI-MEXICANA  (Cusi) — To  make  reg- 
ular ore  shii)nienls  to  Chihuahua  smeltery. 
Bulkheads  placed  to  protect  the  property 
when  owners  were  forced  to  shut  down 
have  been  i-emoved  :uid  things  found  in 
good  condition.  William  .\.  Fink  is  in 
charge. 

Sonorii 
OREIONE     CANANIOA      ((^manea) — Pro- 
duction in  June  was:      Copix'r.  4,100.000  lb.; 
silver.    143,500  oz.   and   gold.    IKK)   ounc"«. 
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The  Market  Report 
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5IL^'ER  AND  STERLING  EXCHANGE 


Sterl- 
ing 
Ex- 


Silver 


New 
York, 


Lon- 
don, 


Sterl- 
ing 
Ex- 


Silver 


New 

I  York, 


Lon- 
don, 


change  Cents  Pence    July  ichange  Cents  Penre 


4.7530  99f  I  48H 
4  7530  991  I  48i| 
4.7530    99|    !    48}| 


4  7530  991  4811 
4.7530  99f  I  48f| 
4   7530i   99|    I  48H 


!w  York  quotations  are  as  reported  by  Handy 
arman  and  are  in  cents  per  troy  ounce  of  bar 
r,  999  fine.  London  quotations  are  in  pence  per 
ounce  of  sterling  silver,  925  fine. 


[LY  PRICES  OF  METALS  IN  NEW  YORK 


Copper        Tin 


Lead 


Zinc 


Electro- 

1    lytic 

Spot. 

N.  Y. 

St.  L. 

St    L. 

8  40 

♦26 

8  05 

7.75 

@8  45 
8  40 

*26 

8  05 

7.75 

@8.45 
8  40 

♦26 

8.05 

7.75 

©8.45 
8.40 

*26 

8.05 

7.75 

@8.45 
8.35 

*26 

8.05 

7.75 

@8.45 
8  35 

*26 

8.05 

7.75 

©8.40 

"rice    fixed    by    agreement    between    American 
;r  producers  and  the  U.  S.  Government,  accord- 
o  official  statement  for  publication  on  Friday, 
•mber  21,  1917,  and  July  2,  1918. 
lo  market. 

e  above  quotations  (except  as  to  copper,  the 
for  which  has  been  fixed  by  agreement  between 
lean  copper  producers  and  the  U.  S.  Govern- 
,  wherein  there  is  no  free  market)  are  our 
lisal  of  the  average  of  the  major  markets  based 
ally  on  sales  as  made  and  reported  by  producers 
igencies,  and  represent  to  the  best  of  our  judg- 

the    prevailing  values   of  the  metals   for  the 
;ries  constituting  the  major  markets,  reduced  to 

of  New  York,  cash,  except  where  St.  Louis  is 
ormal  basing  point. 

e  quotations  for  electrolytic  copper  are  for  cakes, 
9  and  wirebars. 

'  quote  electrolj-tic  cathodes  at   0.05  to  0.10c. 
■  the  price  of  wirebars,  cakes  and  ingots, 
otations    for    spelter    are    for    ordinary    Prime 
ern  brands.     We  quote  New  York  price  at  35c. 
)0  lb.  above  St.  Louis. 


LONDON 


Corp- 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

3  Mos. 

Spot  i3  Mos. 

Spot    Spot 

122 
122 

i22 
122 
122 

122 
122 

i22 
122 

122 

137 
137 

137 
137 
137 

350 
350 

355 
365 
365 

350 
350 

355 
365 
365 

29i 

in 

29^ 
29J 
291 

54 
54 

54 
54 
54 

i  above  table  gives  the  closing  quotations  on 
on  Metal  Exchange.  All  prices  are  in  pounds 
ag  per  ton  of  2240  lb.  For  convenience  in 
arisen  of  London  prices,  in  pounds  sterling  per 
lb.,  with  American  prices  in  cents  per  pound 
Jlowing  approximate  ratios  are  given,  reckoning 
ngeat$4.7515  :  £291  =6.2576c.;  £54  =  1 1  4545c.; 
=  23  3333c.;  £125  =  26  5151c.:  £260  =  55. 1513c.; 
=  59  3937c.;  £300  =  63  6362c  Variations,  £  I 
!l21205c. 


Metal  Markets 

NEW  YORK — July  1'.  1918 
lere  are  interesting  features  in  the 
tet  this  week,  but  the  control  of  prices 
f^erything  except  zinc  and  antimony  is 
that  events  are  not  reflected  quota- 
Llly  as  they   used  to  be. 

ipper — There   was   a   lively   demand   for 
er.       Prodi!Cers     are     straining     every 


nerve  to  increase  production.  However,  the 
refinery  production  in  June  was  a  little 
less  than  in  May.  The  decrease  is  attrib- 
utable largely  to  the  shorter  month. 
Matters  of  adjusting  contracts,  following 
the  recent  advance  in  price,  are  in  statu 
quo. 

Copper  Sheets  are  not  quoted,  as  there 
is  a  wide  diversity  in  prices  of  different 
dealers.  Copper  wire  is  quoted  at  29  to 
ROc.  per  lb.  f.o.b.  mill,  carload  lots. 

Tin — This  market  remains  as  it  was. 
There  are  rumors  that  the  price  for  Straits 
tin  in  Singapore  will  be  regulated  by  Great 
Britain,  but  there  have  been  such  rumors 
previously.  A  lot  of  Banka  tin  afloat  was 
sold  in  this  market  yesterday  at  96c. 
Straits  tin  was  quoted  in  Singapore  at 
£353i  on  Julv  11  and  12  ;  at  £355  on  July 
15;   and  at   £362   on  July   16   and   17. 

Lead — There  was  an  urgent  demand  for 
lead,  incJuding  orders  from  consumers  who 
naa  to  have  supplies  immediately.  Even 
such  urgent  orders  could  not  be  filled.  In 
spite  of  the  general  inquiry,  transactions 
were  light,  for  the  simple  reason  that  pro- 
ducers had  little  or  no  lead  to  sell.  There 
is  a  great  shortage  of  this  metal,  and  the 
situation  is  very  tight  and  dangerous.  It 
is  not  helped  by  one  of  the  Western  smelt- 
ing works  being  operated  at  reduced  ca- 
pacity,   owing   to    shortage    of    men. 

China  and  Japan  inquired  for  some  round 
lots  and  succeeded  in  getting  some  bonded 
lead,  but  were  unable  to  fill  all  of  their 
requirements.  notwithstanding  offers  to 
pay  premiums.  There  were  also  inquiries 
from  South  America  and  from  some  Euro- 
pean countries,  which  normally  get  lead 
from  England,  but  now  do  not  seem  to  be 
able  to   do  so. 

The  present  production  of  lead  in  Mexico 
is  estimated  at  about  10,000  tons  per 
month,  which  is  about  the  rate  of  recent 
months.  It  is  believed  that  this  is  approxi- 
mately the  Mexican  maximum  under 
present  conditions,  there  being  numerous 
impediments  to  operations.  One  of  the 
most  serious  factors  in  Mexican  lead  pro- 
duction, just  as  in  our  own  \Vestern  pro- 
duction, is  the  depletion  of  ore  reserves, 
operating  companies  having  been  unable  to 
keep  developments  so  far  ahead  as  they 
ought  to  and  would  normally  do. 

The  mines  and  works  at  Penarroya.  in 
Spain,  have  been  closed  since  July  1  owing 
to  strike  of  the  12.000  employees.  These 
works  produce  about  72,000  metric  tons 
of  lead  annually  out  of  the  Spanish  total 
of  about   210,000  tons. 

Zinc — This  market  was  very  dull  and  con- 
tinued io  exhibit  an  easier  tone.  Some  of 
the  producers  are  well  sold  ahead,  but  many 
are  not.  In  the  latter  part  of  the  week 
some  of  the  smaller  western  concerns  were 
soliciting  bids. 

Our  report  of  zinc  statistics  for  the  first 
and  second  quarters  of  1918.  compiled  from 
returns  from  all  the  smelters,  is  as  follows: 

First  Second 

Quarter  Quarter 

Production  in  Short  Tons:                ,,-  ct.  in  en 

Distilled    123.572  117.512 

Electrolytic 8.096  9.404 

Total 133,668  126,916 

Stock  at  End  of  Quarter:  ,,  ,  ,„ 

At  works (a)  ^I'Hl 

Elsewhere (")  2,932 

Total      64.443  46.081 

Total  number  retorts 198.894         '96.580 

Number  retorts  in  use 124,072         110,956 

(<j)  Not  segregated  in  reports. 

The  reported  stocks,  as  of  Apr.  1  and 
Julv  1  respectively,  include  only  what  was 
in  producers'  hands,  either  at  their  works 
or  held  elsewhere.  We  shall  comment  upon 
the  quarterly  statistics  in  our  next  issue. 

Zinc  Sheets. — I'nchanged  at  $15  per  lOn 
lb.,  less  usual  trade  discounts  and  extras  as 
per   list  of   Feb.    4. 

Aluminum— Price  fixed  at  33c.  per  lb  for 
lots  of  50  tons  or  more,  ingot,  9»-l*J  ' 
grade.  Sheets  are  42c.  per  lb.  for  18  gage 
and  heavier.  Price  established  June  1  and 
continues  to  Sept.   1. 


.Xntimony — A  fair  amount  of  business 
was  reported,  but  this  was  largely  on  Gov- 
ernment orders,  demand  from  consumer.s 
being  slow.  We  quote  spot  at  13ifjl3jic. 
We  quote  futures,  July-August  shipments, 
at  113  f/  12c.,  c.i.f.,  in  bond,  equivalent  to 
123  fx  13c.,  duty  paid. 

BiHmuth — Metal  of  the  highest  purity  for 
pharmaceutical  u.se  is  quoted  at  J3.50  per 
lb.    for   wholesale   lots — 500    lb.    and   over. 

C'aclmium — This  metal  is  quoted  at  $1.50 
per  pound. 

Nickel — Market  quotation  is  40^  45c.  per 
pound. 

Quicksilver — Unchanged  in  New  York  at 
$125'?j  130.  San  Francisco  reports  by  tele- 
graph $117,  strong. 

Gold,  Silver  and  Platinum 

Gold — Resumption  of  gold  imports  on  a 
considerable  scale  by  the  United  States  dur- 
ing the  last  few  weeks  is  indicated  by  the 
weekly  reports  of  gold  movements  received 
by  collectors  of  customs  for  the  four  weeks 
ended  June  14  and  made  public  July  11  by 
the  Federal  Reserve  Board,  says  the  "Sun." 

The  movement  in  favor  of  the  United 
States  for  this  period  was  $19,410,000, 
compared  with  a  net  outward  movement 
of  $509,000  for  the  preceding  four  weeks. 
Gold  imports  for  the  four  weeks,  totalling 
$23,440,000,  came  largely  from  Canada. 
Mexico  and  Salvador,  and  gold  exports 
totalling  $3,634,000  were  consigned  chiefly 
to  Mexico,  Colombia  and  Venezuela.  The 
gain  in  the  country's  gold  stock  since  Aug. 
1,  1914,   is  estimated  at   $1,066,078,000. 

Silver — China  buyers  are  outbidding  the 
British  and  U.  S.  governments  for  silver, 
and.  if  allowed  to  export  by  the  Federal 
Reserve  Board,  this  demand"  will  seriously 
interfere  with  .shipments  to  India.  The 
total  exports  of  bar  silver  from  San 
Francisco  for  the  month  of  June  amounted 
to  2,560.000  oz.,  and  from  New  York  to 
London  for  the  week  ended  July  13  exports 
amounted  to   200.700  ounces. 

Mexican  dollars  at  New  York:  July  11. 
77;  Julv  12.  77:  Julv  13.  77;  July  15,  77; 
July    16,    77:    July    17.    77. 

Platinum,  Palladium  and  Iridium — Prices 
fixed  at  $105,  $135  and  S175.  respectively. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  July  13. — Blende,  per  ton, 
high,  $76.20;  basis  60'/,  zinc,  premium, 
$75;  Class  B,  $60;  prime  western.  $55^1 
50;  calamine,  per  ton,  40''^  zinc,  $37.50'a' 
25.  Average  selling  prices:  Blende. 
$50.80;  calamine,  $34.59;  all  ores,  $50.44 
per  ton. 

Lead,  high,  $100;  basis  SO^;',  Pb,  $97.50; 
average  selling  price,  all  grades  of  lead, 
$96.26   per  ton. 

Shipments  the  week:  Blende,  9436:  cala- 
mine, 153;  lead,  1114  tons.  Value,  all  ores 
the    week.     $591,960. 

The  activity  of  last  week  dropped  to  zero 
in  midweek,  when  sellers  asked  an  advance 
of  $2.50  per  ton.  By  the  week-end  sellers 
were  numerous  enough,  with  ore  for  sale 
on  last  week's  basis  range,  to  supply  the 
limited  demand.  Heavy  purchasing  last 
week  gave  buvers  sufficient  ore  for  ship- 
ping, and  the  shipment  was  above  the  out- 
put  of  the   week. 

Platte ville.  Wis..  July  13 — Blende,  basis 
eO'',  zinc,  highest  price  reported  paid  for 
premium  grade  was  $70  per  ton  ;  high 
lead  blende  advanced  to  $52.50  jier  ton 
base.  Lead  ore.  basis  80'',  lead.  $90  per 
ton  base.  Shipments  reported  for  the  week 
were  2339  tons  blende,  257  tons  galena  and 
1069  tons  sulphur  ore.  For  the  year  to 
date  the  totals  are  70.625  tons  blende.  3851 
tons  galena  and  28.173  tons  sulphur  ore. 
During  the  week  2277  tons  blende  was 
shipi)ed   to   sei)arating   plants. 


Other  Ores 

Mancanese  Ore — Such  lots  of  metallurgi- 
cal ore  as  reached  New  Y'ork  unsold  were 
steadily  absorbed  on  the  basis  of  $1.35. 
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Chrome  Ore — Unchanged. 

Molybdenum  Ore — Small  business  was  re- 
ported done  at  ?1.25  per  lb.  of  molybdenum 
sulphide  in  ore  containing  901  or  over. 
There    was    some    foreign    inquiry. 

Pyrites — Spanish  lump  is  quotable  to 
those  who  possess  a  license  from  the  Gov- 
ernment at  17c.  per  unit  on  the  basis  of  9s. 
ocean  freight,  buyer  to  pay  war  risk,  less 
2'^'f  and  excess  freight.  Tonnage  is  ex- 
tremely difficult  to  obtain.  Domestic  pyrites 
is  selling  at  prices  ranging  from  20  to  25c. 
per  unit,  f.o.b.  mine,  according  to  delivery 
basis. 

Tungsten  Ore — The  market  was  active, 
with  prices  ranging  from  $18  to  $24.50  per 
unit.  High-grade  ores  free  from  impurities 
are  quoted  at  from  $23.50  to  $24.50  per 
unit :  low-s;rade  ores  containing  impurities 
are  quoted  at  $1S  to  $22  on  the  basis  of 
60^7  or  over. 


Iron  Trade  Review 

PITTSBl  KtiH — July    16 

The  Carnegie  Steel  Co.  will  blow  in  its 
Zanesville  furnace  at  the  beginning  of 
next  week.  This  is  a  small  detached  fur- 
nace, producing  about  150  tons  of  pig  iron 
daily,  and  is  only  operated  when  there  is 
a  verv  heavy  demand  for  pig  iron  and  at 
the  same   time   an   assured   supply   of   coke. 

Pig-iron — Apparently  some  pig-iron  sales 
agents  are  influenced  more  by  habit  than 
by  information,  when  they  intimate  that 
pig  iron  is  cheap  at  present  prices  on  the 
ground  that  furnaces  are  losing  money. 
The  \'alley  producers  themselves  make  no 
such  claim,  but  admit  that  they  are  mak- 
ing substantial  profits.  A  few  furnaces, 
particularly  in  Tennessee  and  Virginia,  are 
having  trouble  with  exceptional  labor  costs, 
due  to  slack  performance,  but  it  is  doubt- 
ful whether  even  they  are  losing  money. 
The  prospective  meeting  of  the  American 
Pig  Iron  Association,  to  consider  this  dif- 
ficult subject,  has  not  been  called  and 
probably  no  meeting  will  be  held.  Steel 
works  are  fairly  well  supplied  with  pig 
iron  and  in  few  cases  could  they  produce 
more  steel  if  furnished  more  iron.  A  larger 
supply  of  good  grades  of  scrap  is  what 
thev  heed.  Foundries  are  getting  light  de- 
liveVies  of  iron,  but  do  not  seem  to  be  in- 
convenienced. The  market  remains  quot- 
.ible  at  the  set  limits:  Bessemer,  $35.20; 
basic.  $32  ;  No.  2  foundry.  $33  ;  malleable, 
$33.50  ;  forge.  $32,  f.o.b.  furnace,  freight 
from  Valleys  to  Pittsburgh  being  $1.40, 
\\hile  there  are  lower  freights  from  six 
merchant  furnaces  outside  the  Valleys. 

Steel — No  soft  steel  is  offered  in  unfin- 
ished form  and  very  little  discard  steel. 
most  of  the  latter  being  remelted  at  works. 
There  is  not  much  demand  for  discard  steel. 
Set  prices  continue:  Billets,  $47.50;  sheet 
bars  and  snmall  billets,  $51  ;  slabs,  $50 ; 
rods,   $57. 

Ferroalloyn — Demand  for  ferromanganese 
and  spiegeleisen  is  light.  There  is  less  un- 
easiness about  the  future  supply.  Unfor- 
tunately, no  precise  count  has  been  kept  of 
the  number  of  successive  manganese  scares 
there  have  been  since  Aug.  1,  1914.  Ferro- 
mangane.se  renaains  at  $250,  delivered,  for 
70'/^,  with  $4  a  unit  for  higher  manganese 
content.  Spiegeleisen  is  now  very  gen- 
erally quoted  at  $75,  furnace,  for  16  to 
18Tr,  any  delivery.  This  price  fir.st  ap- 
peared a"  few  weeks  ago  as  applicable  to 
early  deliveries,  but  now  the  old  $70  price 
is  about  wiped  out.  Sellers  assert  that  they 
v.ill    not    fc<iualize    freights. 

Coke — The  Carnegie  Steel  Co.  is  now 
operating  practically  full  its  first  battery 
of  12S  ovens  at  the  Clairton  byproduct 
plant,  but  output  is  not  normal  yet.  The 
remaining  four  batteries  may  not  be  in 
full  operation  until  late  in  the  year.  Since 
Ma>  1  the  byproduct  coking  capacity  of 
the  country  has  increased  20,000  tons  a 
week,  accordmg  to  the  reports  made  to  the 
Geological  Survey  Ijy  operators,  but  actual 
outputs  run  only  90'/;  of  rated  capacities. 
The  <'onnellHville  region  is  doing  a  shade 
better  than  a  few  weeks  ago.  but  Is  still 
oi>erating  far  below  rapacity,  chiefly  b<— 
cauH..'  the  men  ar»-  not  working  full  lime. 
Furnace  coke  Is  rarely  offered  in  the  mar- 
ket, but  foundry  <'oke  is  frequently  offered. 
and  Konie  operators  have  been  paying 
brokerH  nmall  commlHslons  The  market 
lemainH  at  the  set  llmltH:  P'urnace,  $f.  ; 
foundry.  72-hour  selected,  $7  :  crushed. 
over  1-ln.,  $7.30,  per  net  ton  at  Connells- 
vllle  ovens.  The  Fuel  Administration  ap- 
(learn  to  have  j^et  jirlces  of  $5  on  coke 
itr>-*-z»-  iiasslng  iiinper-tlon  and  $.''.  on  that 
whieh  does  not,  but  nobody  would  pay  aiiy- 
thlriK  like  thene  prlf:eH  for  the  Conn<l|Hvllle 
maierlal  HcrM-rilrigH  from  old  dumps  are 
bringing  up  to  $0  t,i>.  depending  on  skill 
and   tboroughnexH   iti   prep.iratlon 


STOCK  QUOTATIONS 


STOCK  QUOTATIONS— Continued 


==sr' 


N.  Y.  EXCH.t         July    H 

Alaska  Cold  M 

•'{J 

Alaska  Juneau 

2i 

.\m.Sm.<!t  Uef.,com. 

7.SJ 

Am.  Sm.  A  Rcf.pf. 

10,5 

Am.  Sm.  Sec.  pf.,  A 

8!)! 

19 

.■\m.  Zinc,  pf 

.51 

.\naoonda 

6s; 

Batopllas  Min 

li 

Uothiehcm    Steel.  .  . 

,S1 

Bethlehem  Steel,  pf. 

j,ss; 

Butte  &  Superior..  . 

28! 

Butte  Cop.  &  Zine    . 

lli 

C'errode  Pasco 

,34 

Chile  Cop 

10? 

Chlno 

39  i 

Colo. Fuel  &  Iron.. . 

4,5! 

Crucible  Steel 

65 ; 

Crucible  steel,  pf.. . 

90! 

Dome  Mines 

7  J 

Federal  M.  &S 

10! 

Federal  M.&.S.,pf. 

3:i 

Great  N'or  .  ore  ctf.. 

32  i 

Greene  Cananea  — 

42! 

Gulf  .States  Steel.  .  . 

:84 

Homestake 

71 

Inspiration  Con. .  .  . 

Hi 

InternatlonalNickel 

29  i 

Kennecott 

:«j 

I^ackawanna  Steel.. 

821 

Mexican  Petrol.  .  .  . 

98! 

Miami  Copper 

29  J 

Nafl  Lead,  com..    . 

.59! 

National  Lead,  pf .  . 

101! 

Nev.  Consol 

19  2 

Ontario  Min  

11 

Ray  Con 

241 

RepublicI.&S.com. 

92 

Republic  I.  &  S.,  pf. 

991 

Sloss-Sheffleld 

61 

Tennessee  C.  &  C   . 

19J 

U.S.  Steel,  com.    .  . 

1051 

U.S.  Steel,  pf 

tllll 

Utah  Copper 

811 

Va.  IronC.&C 

71! 

N.  Y.  CURBt 


July  16 


Big  Ledge 

Butte  &  N.  Y 

Butte  Detroit 

Caledonia 

Calumet  &  Jerome 
Can.  Cop.  Corpn. .  . 

Carlisle 

Cashboy 

Con.  .\riz.  Sm 

Con.  Coppermines.. 

Con.  Nev.-Utah 

Emma  Con 

First  Xat.  Cop 

Goldneld  Con 

Goldfleld  Merger... 

Oreenmonster 

Hecla  Min 

Howe  Sound 

Jerome  Verde 

Kerr  Lake 

Louisiana 

Magma 

Majestic 

Marsh 

McKlnley-Dar-Sa.. 

Mllford 

Mohican 

Mother  Lode 

N.  Y.  &  Hood 

Nipissing  Mines  — 

Nixon  Nevada 

Ohio  Cop 

Rawley 

Ray  Hercules 

Richmond 

Rochester  Mines.    . 
St.  Joseph  Lead.. . . 

Standard  S.  L 

Stewart 

Success 

Tonopah 

Tonopah  Ex 

Tribullion 

Troy  Arizona 

United  Cop 

United  Verde  Ext.  . 

United  5Cinc 

Utica  Mines 


lA 

.45 

li 
IJ 
X2 
.05 
lU 
5'j 

.li^ 

.2i« 

.02 
tf 
4A 
14  J 

.50 
5., 50 

.50 

t32 

.22 

.05 

.38 
t.75 

.06 

.37 

tl2i 
8.65 

.45 

4i 
t..56 
.38 
14i 

.17* 

IH 

tA 

.12 

39 
Ul 
t.08 


SAN  FRAN. 


.Adventure 

■Vhraeek 

.Algomah 

.Mlouez 

.Ariz.   Com.,  ctfs.  . 

Arnold 

Bingham  Mines.. . 

Bonanza 

Butte-Balaklava  . 
Calumet  &  Ariz.  , 
Calumet  &  Hecla.. 

(Centennial 

Copper  Range. . .  . 

Daly  West 

Davis-Daly 

East  Butte 

Franklin 

Granby 

Hancock 

iHedley 

Helvetia 

Indiana 

Isle  Royale 

Keweenaw 

Lake 

La  Salle 

Mason  Valley 

Mass 

Mayflower 

Michigan 

Mohawk 

Xew  Arcadian 

N'ew  Idrla 

North  Butte 

North  Lake 

Ojibway 

Old  Dominion 

Osceola 

Quincy 

St.  Mary's  M.  L.... 

Santa  Fe 

Seneca 

Shannon 

Shattuck-Arlz 

So.  Lake 

So.  Utah 

Superior 

Superior  &  Host... 

Trinity 

Tuolumne 

U.  S.  Smelting 

U.  S.  Smelfg,  pf.. 

Utah  Apex 

Utah  Con 

Utah  Metal 

Victoria 

Winona 

Wolverine 

Wyandot 


.50 
77! 

.15 
50 
13  J 

.20 
9  J 

.15 

.25 
68 

457 
125 
48 
1! 

6; 

95 
4'i 

75 
65 
U2 
.15 
.50 

26 
1 

5i 
25 
3i 
5i 
23 
21 

59  J 
Ij 
tl4 

14J 
.65 
.60 

42 

52 

69 

50 
.65 

10! 
4i 

155 
U 
.18 
41 
2A 
34 
lA 

42 

43  5 
U 
91 
2A 
25 
15 

28 

.50 


BOSTON   CURB*  July  16 


Alaska  Mines  Corp. 

Boston  Ely 

Boston  &  Mont. . .  . 
Butte  &  Lon'n  Dev. 

Calaveras 

Calumet-Corbin 

Chief  Con 

Cortez 

Crown  Reserve 

Crystal  Cop 

Eagle  &  Blue  Bell... 

Gila  Copper 

Houghton  Copper.. 

Intermountain 

Iron  Cap 

Mexican  Metals.  . . 
Mines  of  America.. . 
Mojave  Tungsten  . 
Nat.  Zinc&  Lead.  . 
Nevada-Douglas... 

New  Baltic 

New  Cornelia 

Oneco 

Pacific  Mines 

Rex  Cons 

Yukon  Gold 


.12 
.80 
.52 
.13 
.75 
;.0l 

2  5 
.07 
.15 
.22 

2{ 

tl7 

.50 

;.05 

185 

.38 

15 

.09 

.14 

.50 

.90 

18 

.20 

t.35 

.10 

1 


SALT  LAKE* 


July  11 


July  16 


Alta 

Andes 

Best  &  Belcher .  .  . 

Caledonia 

CJhallenge  Con.     . 

Confidence 

f;on.  Virginia 
(iould  A  Curry 
Hale  &  Norcross ... 

Jacket-Cr.  Pt 

Mexican 

Occidental      

Ophir 

Overman 

Savage 

Sierra  Nevada. .  .  . 

Union  Con 

lltah  Con      

BelMKiiit      

.lim  liiilli-r      .  . 

Mac.Namara 

Midway    

Mont. -Tonopah.. . 

North  Star 

Rescue  Eula 

West  End  Con. 

Atlanta 

Booth 

f  ;omb.  Frnc 

Florence 

Jumbo  Extension. 

KewanuH    

Nevada  liillB 
Nevada  Packard  . 
Hound  MountnlM 

Silver  Pick 

While  Caps 

lilK  Jim      

United  KanUim.  .  . 


.03 
0:5 
o:{ 

.04 

.31 
.01 
.01 
.06 
.2() 
.  51 
.10 
.02 
.0.3 
.09 
.44 
01 
2.90 
.56 
.23 
04 


1  .  00 
.03 
.02 

t.02 
.10 
.07 
.02 
.02 
.27 
.  IK 
.02 
.33 

t.76 

3.00 


Bannack 

Cardiff 

Colorado  Mining. . . 

Daly   

.Empire  Copper.  .  .  . 
I  Gold  Chain 

Grand  Central     .   . 

Iron  Blossom 

I  Judge 

I  Lower  Mammoth.  . 
JMay  Day 

Moscow 

Prince  Con 

Rico  Wellington.  .  . 

Sliver-King  C'oal'n 

Silver  King  Con.  . 

Sioux  Con 

So.  Hecla 

Tliitlc  Standard 

Uncle  Sam 

Walker  Cop 

Wilbert 

Yankee 


TORONTO* 


t.26 
2.00 

.075 
1.92 
t.92 
t.05 
.30 
.425 
5.50 
t.03 

on 

JOS' 
.48 
.11 

1.175 

1.80 

.02 

.69 

tl.9l 

.02 

1.50  . 
.075 
.02 


Adanac . 

Bailey 

Beaver  Con 

Chambers  Ferland , 

(  oniagas 

Margraves 

La  Rose      

Peterson  Lake      . 

'remlHkaming 

Wettlaufer-Lor. 

DuvldHon 

Dome  ICxten      . 
Dome  Lake 

llcilllMKer 

Mtiiilvre      . 

Ncwray 

Porcii.  Crown     ... 

I'eck-HuKhes 

VIpond , 

West  Dome 


Cresson  Con 
Doctor  Jack  Pot. . , 

Elkton  Con 

El  Paso 

Gold  Sovereign. .  .  . 

Golden  Cycle 

Granite 

Isabella 

Mary  McKinney.... 

Portland 

United  Gold  M 

Vindicator 


4.50 
.03 
.04 
.14 
J. 02 
1.62 
.I9S 
.04! 
.05! 
.80 
.13 
.40 


Burma  Corp 
Cam  &  Motor.  . 

Camp  Bird 

ElOro 

Esperanza 

Mexican  Mines 
Min.  Corp. Can. 

Nechl,  pfd 

Oroville 

St.  John  del  Rey 
Santa  Gert'dis. . 
Tomboy 


£4 
0 
0 
0 
0 

5  5 
0  16 
0  10 
0  17 
0  16 
0  12  9 
0  17  3 


OsOd 

1   0 

7  9 

S  6 

"  6 

0 

8 

6 

9 

0 


*  Bid  prices,    t  Closing  prices.    X  I^ast  Quotations. 


MONTHLY  AVERAGE  PRICES  OF  METALS 


Jan. . 
Feb. . . 
Mar 
April. 
May. 
June. 
July. 
Aug.  . 
Sept 
Oct.. . 
Nov 
Dec.  . 


New  York 


1917 

75 . 630 
77.585 
73.861 
73 . 875 
74.745 
76.971 
79.010 
85 . 407 
100.740 
87 . 332 
85.891 
85 . 960 


London 


1918 


44.3S6 
42.792 
43.620 
47.2IS 
48.980 
48.875, 


Year...  .  65.661     81.417 31 .315  40.851: 

New  York  quotations  cents  per  ounce  troy,  fine  sliver 
London,  pence  per  ounce,  sterling  silver,  0.925  fine. 


Copper 


Jan.... 
Feb.  . 
Mar. . 
April. 
May.. 
June.. 
July.. 
Aug. . 
Sept.. 
Oct.... 
Nov.. 
Dec... 


Electrolytic 


1917 


28.673 
31.750 
31.481 
27.935 
28.788 
29.962 
26.620 
25 . 380 
26.073 
23 . 500 
23 . 500 
23 . 500 


Year  27.180 


1918 


23 . 500 
23 . 500 
23.500 
23.  .500 
23 . 500 
23.500 


1918 


110.000 
110.000 
110.000 
110.000 
1 10 . 000 
110.000 


124.892  138.401 


Ele     rolytic 


125.00. 
125. 00( 
125.001 
125.00( 
125.001 
125. 00( 


January . . . 
February . . 
March .... 

April 

May 

June 

July 

August .... 
September. 
October .  .  . 
November. 
December. 


1917 


44.175 
51.420 

54  388 

55  910 
63.173 
62.053 
62.570 
62.681 
61.542 
61.851 
74.740 
87 . 120 


A V.  year 61.802 237 .  563 


1918 


85.500 
92.000 

(a) 

(al 

(a) 

(a) 


1917 


185.813 
198.974 
207 . 443 
220.171 
245.114 
242.083 
242.181 
'i43 .  978 
244.038 
247 . 467 
274.943 
298 . 556 


1918 


293.22 
311.52. 
318.87. 
329.  «0i 
364.21 
331.92 


(a)  No  average  computed. 


Lead 


January 

February.  .. 

March 

April 

May 

June   

July 

August 

September.. 
October. . . 
November.. 
December. . 


Year. 


New  York 


1917 


7.626 
8.636 
9.199 
9.288 
10.207 
11.171 
10.710 
10.594 
8 .  680 
6.710 
6.249 
6.375 


8.787 


1918 


6.782 
6.973 
7.201 
6.772 
6.818 
7.611 


1917 


7.530 
8.595 
9.120 
9.158 
10.202 
11.123 
10 . 644 
10.518 
8.611 
6.650 
6.187 
6.312 


1918 


6.684 
6.899 
7.091 
6.701 
6.704 
7.511 


8.721I. 


1917 


30 . 500 
30.500 
30 . 500 
30 . 500 
30 . 500 
30  500 
30 . 500 
30  500 
30  500 
30 , 500 
30.500 
30 . 500 


1911 


29.5 
29.5 
29.5 
21.5 
29.6 
29.5 


30  5001 


Spelter 


January 

Februar>- 

March. 

April 

May 

June 
July 
.\ugust. 
September.. 
Octol)er.    .  . 
November . 
December. . 

Year 


1917 


9  619 
10.045 
10. 300 
9 .  459 
9  362 
9.371 
8 .  643 
8  360 
8  136 
7 .  983 
7.847 
7 .  685 


8.901 


1917 


9.449 
9.875 
10.1,30 
9  .  2H9 
9  192 
9.201 
8.473 
8  190 
7 .  966 
7.813 
7.672 
7.510 


1917 


48.329 
47.000 
47  000 
54  632 
54  .  000 
54  000 

54  oon 

54  000 
54  000 
54  000 
54 . 000 
54.000 


191> 


5*.V 
54.0( 
54  0( 

.54.01 
,54. 0( 
,54  n< 


52.4131 


July  11 


New  York  and  St.  Louis  quotations,  cents  per  poin^ 
London,  pounds  sterling  per  long  ton. 


.085 
.03 
.23 
.12 
.75 
.04! 
.35 
09  5 
.305 
.04 
.35 
.09 
.14 
.00 
.31 
.15 
.13 
.10 
.12 
.07i 


No,  2 

Pig  Iron, 
Pgh. 

Bessemer  t 

Baslct 

Foundry 

1917 

1918 

1917 

1918 

1917 

191 

January 

S35  95 

$37   25 

$30 , 95 

$.33.95 

$30  95 

$33 

February    .. 

36   37 

37    25 

30,95 

33 ,  95 

30  95 

33 

March. 

37   37 

37    25 

33 ,  49 

33   95 

35  91 

33 

April 

42   23 

36    1.5 

38 ,  90 

32   95 

40  06 

3.1 

May 

46  94 

3()   20 

42  .  84 

33,00 

43   flO 

34 

June 

54    22 

36   36 

50,05 

,33.16 

50    14 

34 

July 

57   45 

53  ,  80 

■■■*■• 

53  9,5 

August 

54    17 

50 ,  37 

53  9,5 

September.. 

46 ,  40 

42 ,  24 

4H  .5H 

October,.    . 

37   25 

33 ,  95 

33  95 

November  . 

37   25 

33.95 

3:1  95 

December. . 

37 .  25 

33.96 

33  95 

— 

Year 

$43,57! 

S30.62 

$40.83 

t  As  reported  by  W,  P.  Snyder  &  Co. 


July  20,  1918 
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Current  Prices — Materials  and  Supplies 


IRON   AND  STEFX 

SHEETS — Quotations  are  in  cents  per  pouiu 
ise,  also  the  base  quotations  from  mill 
Large 
Mill  Lots        St. 
Jlue  Annealed     Pittsbursh    I-ouis 


I  in  various  cities  from  warr- 


.  10 

.  12 

,  14 

Hack 

«.   18  and  20. 

5.  22  and  24. 

26    

28 

Salvanized: 

10 

12 

14 

I.   18  and  20. 

I.  22  and  24 5  80 

26 5.95 

28 6.25 


4  25 
4.30 

4.35 

4  80 
4.85 

4  90 

5  00 

5  25 
5  35 
5  35 
5  65 


5  52 
5  57 
5  62 


Chi- 
cago 
5   52 


6  97 
6  97 

6  97 
7.  17 

7  32 
7  47 
7  77 


5 
5 

6 
b 
6 
6 

6 
6 

6  97 

7  17 
7.32 
7  47 
7  77 


San 
Fran- 
cisco 
6  50 
6   55 

6  60 

7  40 
7  45 
7  50 
7  60 


7  95 

8  10 
8  25 
8  40 
8   55 


• — ^New  York — . 


Cur- 
rent 
5  495 
5   545 

5  595 

6  295 
6  345 
6  395 
6   595 


One 

Yr.  Ago 

9  50 

9   55 

9  60 

9  80 
9  85 
9  90 
10  00 


845 
795 
945 
245 
295 
445 
745 


n    65 

11  85 

12  55 

12  70 

13  CO 


Current 

$65.00 
67.00 
3    135 
3  09* 
3 .  00* 


One 
Year  Ago 
$58  00 
40  00 
68  00 
67  00 
65   00 


STEEL  RAILS — The  following  quotations  are  per  gross  ton  f.o.b.  Pittsburgl 
Chicago  for  carload  or  larger  lots.  For  less  than  carload  lots  5c.  per  1 00  lb.  is 
rged  extra : 

. Pittsburgh ■- Chicago 

Current  One 

Year  Ago 

ndard  bessemer  rails $55.00         $38  00 

idard  openhearth  rails 57.00  40  00 

!it  rails,  8  to  10  lb 3    13^*        63.00 

It  rails,  1 2  to  1 4  lb 3.09*  62  00 

It  rails,  25  to  45  lb 3.00*  60  00 

Government  price  per  100  lb. 

TRACK  SUPPLIES— The  following  prices  arc  base  per  100  lb.  f.  o.  b. 
:sburgh  for  carload  lots,  together  with  the  warehouse  prices  at  the  places 
led: 

Pittsburgh 

One  Year 
Current  Ago 

idard  railroad  spikes,  A-in. 

id  larger $3.90  $4   50  $4   50        $5,30 

ck  bolts 4.90  6  25  5   50     Premium 

idard  section  angle  bars ...  4.  45     Premium 


Chicago  St.  Louis 


San 
Fran- 
cisco 

$6  70 
8  00 
5.  15 


STRUCTURAL  MATERIAL— The  following  are  the  base  prices  f.  o.  b. 
,  Pittsburgh,  together  with  the  quotations  per  100  lb.  from  warehouses  at  the 
es  named: 

. — New  Y'ork — 


ms,  3  to  15  in 

nnels,  3  to  15  in. .  . 
les,  3  to  6  in.  i  in. 

lick 

!,  3  in.  and  larger. . 


Mill, 
Pitts- 
burgh 
$3  00 

3  00 


Cur- 
rent 
$4,245 
4  245 

4  245 
4  245 
4   495 


1  Yr. 

Ago 

$5   25 

5   25 

5  25 
5  30 
9  00 


St. 

Louis 
$4   27 

4   27 

4  27 
4  27 
4   52 


Chi- 
cago 
$4  27 
4   27 

4  27 
4  27 
4  52 


San 
Fran- 
cisco      Dallas 


$5  25 

5  25 

5  25 

2  55 

5  50 


$5.50 
5.50 

5  50 

5  50 

6  50 


STEEL  SHEET  PILING— The  following  price  is  base  per   100  lb.  f.  o.  b. 
sburgh,  with  a  comparison  of  a  month  and  a  year  ago: 

Current                              One  Month  Ago  One    Year   Ago 
$4-5                                         $4-5  $3    10 
RIVETS— The  following  quotations  are  per   100  11>.: 
STRUCTURAL 
Warehouse  - 


■ —  New  Y'ork  — .  San 
Mill         Cur-         One        Chi-         St.  Fran- 
Pittsburgh  rent     Yeir  .\go  cago  Louis  cisco       Dallas 

and  larger $4.65     $6,145     $7.00     $5  57  $5  55  $7   15       $8.60 

CONE  HEAD  BOILER 

and  larger 4  75       6.245       7.10       5.67       5  65  7  25         8  00 

dH 4.90       6.395       7.25       5  82       5  80  7  40         8    15 

d-ff 5  25       6  745       7  60       6   17       6.05  7  75         8   50 

Lengths  shorter  than  1  in.  take  an  extra  of  50c.     Lengths  between  I  in   and 
take  an  extra  of  25c. 

WIRE  ROPE — Discounts  from  list   price  on  regular  grades  of  bright   and 
anized  arc  as  follows: 

New  York 
and  St.  Louis 
List +20% 
Net  List 
30^7 
I7Jvc 
5% 


ranized  iron  rigging 

.'anized  cast  steel  rigging. 

:ht  plow  steel 

:ht  cast  steel 

:ht  iron  and  iron  tiller    .  . 


HORSE   AND  MULE   SHOES— Warehouse  prices  per    100  lb.  in  cities 
led: 

Mill  Cin- 

Pittsburgh       cinnati        Chicago       St    Louis         Drnvrr 

ight $5   25  $7   50  $7   00  $6   25  18   00 

)rted 5.40  7   50  7    15  6   40  8   25 


Birm- 
ingham 
$7   50 
7  75 


BAR  IRON  AND  STEEL — Per  pound  to  laige  buyers   .t  mill,  Pittsburgh 

on  bars 3 .  5c.  Steel  bars 2      >■  ■ 

COAL  BIT  STEEL — Warehouse  price  per  pound  is  as  follows: 

/  York  Cincinnati        Birmingham       St.  Louis  Denver        Chicago 

0    12  .$0.  I6i  $0    18  $0    18  $0    17  $0    12 


DRILL  STEEL-  -Warehouse  price  per  pound: 

New  York  St.  Louis 

Solid .       |5c.  14c. 

Hollow 24c.  25c. 


Birmingham 
15c. 


card 


PIPE — The  following  discounts  are  for  carload  lots  f.  o.  b.  Pittsburgh,  basing 
of  Nov.  6,  1917,  for  steel  pipe  and  for  iron  pipe: 


Steel 
Inches  Black 

,  1  and  I 44% 

48% 

to  3 51% 


1  pipe  and  lor  iron  pipe: 
BUTT  WELD 


Iron 
Black 


2 44% 

2j  to  6 47% 

BUTT  WELD. 

I.  i  and  1 40% 

i 45% 

J  to  1 5 49% 

LAP  WELD. 

2 42% 

2ito4 45% 

45  to  6 44% 


33% 


26% 
28% 


Galvanized 
17% 


12% 
15% 

15% 


Galvanized  Inches 

17%  J  to  1} 

33J% 
37  J  % 

LAP  WELD 

31 J  %  2 

34J%  2J  to  4 

4i  to  6 28% 

EXTRA  STRONG  PLAIN  ENDS 

22}%  J  to  1 5 33% 

325  % 
36i  % 
EXTRA  STRONG  PLAIN  ENDS 

30J%  2 27% 

335%  2}  to  4 29% 

325%  45  to  6 7.6% 

Note — National  Tube  Co.  quotes  on  basing  card  dated  Apr.  I. 

From  warehouses  at  the  places  named  the  following  discounts  hold  for  steel 


18% 


14% 
17% 
16% 


J  to  3  in.  butt  welded . 
35  to  6  in.  lap  welded. 


New    York 
33% 

15% 


Black 


J  to  3  in.  butt  welded . 
35  to  6  in.  lap  welded. 


New  York 
16% 

3% 


Cleveland 

43% 

39% 

-Galvanized- 

Cleveland 

28% 

25% 


Chicago 

41.9% 

37.9% 


Chicago 

26.9% 

23.9% 


Malleable  fittings,  Class  B  and  C,  from  New  Y'ork  stock  seU  at  list  price. 
Cast  iron,  standard  sizes,  5  and  5%. 

MISCELLANEOUS 

FLOTATION  OILS — Prices  of  oils  for  flotation,  in  cents  per  gallon,  in 
barrels: 


-Denvei 


New  York     Chicago 

Pure  steam-distilled  pine  oil $0.  56  $0  61 

Pure  destructively  distilled  pine  oil. . .         .49  54 

Pine  tar  oil 35  .36 

Crude  turpentine 40  

Hardwood  creosote 23  ..... 

*  F.o.b.  Cadillac.  Mich. 

SODIUM  CYANIDE— New   York   price  is   39c.   per  lb. 
Chicago,  .385;  St.  Louis,  45c. 


Denver,    44c.; 


SODIUM  SULPHIDE — In  New  York  the  price  per  pound  is  4c.  to  4}c. 
for  concentrated,  25c.  to  25c.  for  crystals.  The  Denver  price  for  crystals  is 
quoted  at  9c.;  the  St.  Louis  price,  7c.  for  concentrated;  the  Chicago  price  is  6c. 
Concentrated  comes  in  500-lb.  drums,  the  crystals  in  440-lb.  bbl. 

ZINC  DUST— For  350  mesh  the  New  York  price  is  16c.  per  lb.  in  1600-lb. 
barrel;  Chicago,   165c.;  Denver,  1 3c.  f.o.b.  Pueblo;  St.  Louis,  20c. 

ALUMINUM  DUST— Chicago  price  is  $1 .  65  per  lb. 

CALCIUM  CARBIDE — Price  fob.  cars  at  warehouse  points  east  of 
Mississippi  River  (except  in  Alabama,  Georgia  and  Florida)  is  $97.50  for  Cameo. 
$102.50  for  Union  miners'  carbide.  In  territorj-  between  ^lississippi  River  and 
the  Rockies  and  in  .\labama,  Georgia  and  Florida,  add  $5;  west  of  Rockies,  add 
$10  to  $15. 

LINOLEUM — No  orders  being  taken,  owing  to  shortage  of  manufacturing 

materials. 


HOSE 


nre 


50-Ft.  Lengths 

Underwriters'  2|-in 75c.  per  ft. 

Common,  2i-in 335  % 

Air 
First  Grade        Second  Grade       Third  Grade 
J-in.  per  ft  .        $0.60  $0.35  $0.30 

Steam — Discounts  from  List 
First  grade 25%  Second  grade 30%         Third  grade 40% 

LEATHER  BELTING — Present  discounts  from  list  in  the  following  cities 
are  as  follows: 

Medium   Grade         Heavy  Grade 

New  York .- 

St.  Louis 

Chicago 

Birmingham 

Denver 

Cincinnati 


RAWHIDE  LACING— 40— 5%  ofT  list. 


40% 

35% 

40+5S-i| 

40% 

45% 

40  +  5% 

30% 

40% 

35% 

30% 

40—10% 
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MANILA  ROPE — For  rope  smaller  than  f-in.  the  price  is  i  to  2c.  extra; 
while  for  quantities  amounting  to  less  than  600  ft.  there  is  an  extra  charge  of  Ic. 
The  number  of  feet  per  pound  for  the  various  sises  is  as  follows:  i-in.,  0  ft. 
}-in..  6:  J-in..  4}:  I-in.,  3J;  I  J-in.,  2  ft.  10  in.;  I  J-in,  2  ft.  4  in.  Following  is 
price  per  pound  for  J-in.  and  larger,  in  1 200-ft.  coils: 

Boston    $0  34}  Denver $0  355 

New  York 36  Kangas  City 34 

Cincinnati .  33 J         San  Francisco 32 

Chicago 33  Seattle 34 

St.  Paul 34  St.  Louis 34 

PACKING — Prices  per  pound: 

Rubber  and  duck  for  low-pressure  steam $0  99 

.^sbesti  s  for  high-pressure  steam 1  .  76 

Duck  and  rubber  for  piston  packing 1.10 

Flax,  regular 99 

Flax,  w  ati  rproofed 1.21 

Coniprisseil  asbestos  sheet 1 .  10 

Wirt  iIl^^•rtion  asbestos  sheet 1 .  30 

Rubber  sheet         .66 

Rubber  sheet,  wire  insertion .99 

Rubber  sheet,  duck  insertion .55 

Rubber  shett,  cloth  insertion      .25 

Asbestcs  packing,  twisted  or  braided  and  graphited,  for  valve  stems  and 

stuffing  boxes 1.21 

.\sbestos  wick,  J-  and  l-lb.  balls .75 

REFR.\CTORIES— Following    prices    are    f.o.b.    works,    Pittsburgh: 

Chrome  brick    net   ton      $  1 75  00 

Chrome  cement net   ton  75 .  00 

Clav  brick,  1st  qualitv  fireclay per    1000  50.  00—  55.  00 

Clav  brick,  2nd  quality per    1000  35.00—  40.00 

Magnesite,  raw    ton  30.  00—   35   00 

Magnesite,  ciilcined ton  32  00—  35  GO 

Magnesitt ,  dead  burned net   ton  32  00 —  35  00 

Magnesite  brick.  9  x  4i  x  2i  in net   ton  110.00—125.00 

Silica  bri(k    per    1000  50  00—  60  00 

Standard  size  fire  brick,  9  x  4}  x  2^  in.  The  second  quality  is  $4  to  $5  cheaper 
per  1000. 

St.  Louis — High  grade,  $55;    St.  Louis  grade,  $40. 

Birmingham — Fire  clay,  $55-60;   silica,  $55-60. 

Chicago — .Second  qualitv,  $25  per  ton. 

Denver — .«lilica.  $35  per  1000. 

RAILW.\  Y  TIES — For  fair  size  orders,  the  following  prices  per  tie  hold: 

7  In.  X  9  In.  6  In.  x  8  In. 

Material                  by  8  Ft.  6  In.  by  8  Ft. 

St.  Louis Xo.  I  White  Oak                  $1.10  $0.95 

Chicago Plain                                I..  33  1.18 

Chicago Creosotcd                           1 .  65  1.45 

San  Francisco Douglas  Fir — Green                  1.35  .96, 

San  Francisco Douglas  Fir — ^Creosoted              2.  70  1 .  92 

GREASlES— Prices  are  as  follows  in  the  following  cities  in  cents  per  pound 
for  b^ael  lots: 

Chicago 

5i 
6 
6 
4 

^ 

3^ 


St.  Louis    Birmingham 

13  0  7i 

13.  7J 

13.  7h 

3.8  3 

7.0  7J 

4.3  3 


Denver 
12 
20 
20 

51 

9 

8 


^Ctif-ioaTtuii. 22  (gal.) 

4t        COTTON   WASTE — The   following   prices   are   in    cents  per   pound: 

".,  ^— New  York 

Current  One  Year  Ago     (Cleveland  Chicago 

^-hitp II   OOto  13.00  13.00  16   50       .12  OOto  16.50 

Colored  mixed...      8   50  to  12.00  10.00  13   00         II.  50  to  14.00 

WIPING  CLOTHS— Jobbers'  price  per  1000  is  as  follows: 

13Jx  13i  I3ix  20J 

Cleveland $52.00  $58  00 

Chicago 48.00  50.00 

LINSEED  OIL — These  prices  are  per  gallon: 

. New  York •     • — Cleveland — ■  '- — Chicago 

Current          One         Current         One  Current        One 

Year  Ago                      Year  Ago  Year  Ago 

$1    31          $1    75         $1   32  $1    72       $1   32 

I    41             I    90            I    42  I    92          I    37 


Raw  per  barrel $1    65 

5-gal.  cans I    75 

•  Nominal. 


WHITE  AND  RED  LEAD  in  500-lb.  lots  sell  as  follows  in.cents  per  pound: 


Dry 
25-  and  50-lb   kegs.  .  .    12  38 

I2j-lb.  keg    12   60 

lOO-lb.  keg 12   15 

5-lb   can» 13  95 

Mb.  cana 14  85 


Red ^ Whiti -, 

Current  I  Year  Ago  Current  I  Yr.  Ago 

Dry  Dry 

and  and 

In  Oil  Dry         In  Oil         In  Oil        In    Oil 

12  83  13   25        13   50        12  38  13  00 

13  05  13   50        13   50        12  60  13   25 
12  60          13   75        14  00        12    15  .. 

15   25        15   50        13   95          1 3   50 
14  85  

NIJTS — From    warehouse   at   the   places   named,    on   fair-sized    orders,    the 
following  amount  is  deducted  from  list: 

. —  New  York — .     ■ — Cleveland — -Chicago ~ 

Current       One       Current         One  Current           One 

Year  Ago                  Year  Ago  Year  Ago 

HotpreiwedBquarf    .        $2   50*         List       $1    40       $1    65  $1    05        $3  00 

Hot  prr-M-d  hexagon     .      2   50*          Liht         I    20          I    50  85          3  00 

Cold  pui.'li.d  Hq.jar.-.          2   50»          Lint             75          I    40  I    00          1    75 

Cold  punched  h.xagon .      2   50*          Lint           .75          I    40  1.00          2.25 

•   Lint   pluK 

Seniifinuihed  uuta  itctl  at  the  following  dibcounts  from  lint  price: 

CurriTit       One  Year  Ago 

N*wYork 40%  50% 

Chirmto     50%  50% 

Cleveland    60%  50% 

MACHINE  BOLTS — Warehouie  dlacounta  in  the  following  cities: 

New  York      Cleveland        Cliieago 

I  by  4  In.  and  amallcr 30     5%,  46%  45% 

'.•ra*r  and  loOKi-r  up  to  I  in  by  30  in  15','  40'';  45% 


WASHERS — From  warehouses  at  the  places  named  the  following  amount  i..i 
deducted  from  list  price: 

For  wrought-iron  washers: 
New  York $2.50      Cleveland $3.00       Chicago $2  5., 

For  cast-iron  washrrs  the  base  price  per  100  lb.  is  as  follows: 
New  York $5.00       Cleveland $4  00       Chicago $3.50 

EXPLOSIVES — Price  per  pound  of  dyn.-.piite  in  small  lots  and  price  per  25 
lb.  keg  for  black  powder: 

Low  Freezing  . Gelatin — Black 

20%  40 'o  60 'c  80%  Powder* 

New  York $0.27!  $0  34;  .    .  $2  40 

Boston $0,241  27i  .341  .4If  2  40 

Kansas  City 20  .261  -331  .431  2  45 

Seattle 17^  .  23|  .31|  .41J 

Chicago I8f  .221  33  .43  2  35 

St.  Paul 19  .23  .28  .431  2.75 

St.  Louis 19  .261  331  .431  2  35 

Denver 18  .251  -32}  .421  2  45 

Dallas 23  .  30J  .37^  .47^ 

Los  Angeles 22  .28  .36 

San  Francisco 171t  .23.;t  .30Jt  .40Jt  •  .  • '. 

*  Per  keg.  t  In  carload  lots. 

CONSTRUCTION  MATERIALS 

ROOFING  MATERIALS— Prices  per  ton  f.  o.  b.  New  York  or  Chicago: 

Less  Than 
Carload   Lots     Carload   Lots 

Tarfelt  (14  lb.  per  square  of  100  sq.  ft.) $'4  $65 

Tar  pitch  (in  400-lb.  bbl.) 21  22 

Asphalt  pitch  (in  barrels) 37  42 

Asphalt  felt 72.50  77.20 

PREPARED    ROOFINGS— Standard    grade    rubbered    surface    complete 
with  nails  and  cement  costs  per  square  as  follows  in  New  York  and  Chicago: 


3-Ply . 

c.l.  l.c.l. 


—  I-Ply .  2-Ply  . 

c.l.  l.c.l.  e.l.  l.c.l. 

No'  I  grade $1    30         $1    55  $1    60  $1.75  $1    90         $2  50 

No.  2  grade 1.15  1    30  1.45  1.60  I    75  1.90     ' 

Asbestos  asphalt-saturated  felt  (14  lb.  per  square)  costs  $5.35  per   100  lb. 
Slate-surfaced  roofing  (red  and  green)  in  rolls  of  108  sq.ft.  costs  $1.95  per 
roll  in  carload  lots  and  $2.20  for  smaller  quantities. 

Shingles,  red  and  green  slate  finish,  cost  $5.25  per  square  in  carloads,  $5.50     '\ 
in  smaller  quantities,  in  Philadelphia. 

HOLLOW  TILE— 

4x12x12  8x12x12 

St.  Paul      056  .11 

Kansas  City 0786  .15 

Seattle 07  .11 

Los  Angeles 0633  .1071 

Cincinnati 069  .129 

Chicago 072  .134 

LUMBER — Price  per  M  in  carload  lots: 


12x12x12 
.162 
.205 
.16 

1966 
.174 


8  X  8-In.  X  20  Ft.  and  Under • 

Y.  P.  Fir  Hemlock       Spruce 

Boston Govern irent  only 

Cincinnati $39.00  $38  00  

Kansas  City...      37.25  38.00  

Seattle 24  50  24  50  $24   50  $24   50 

.St.  Paul 52  00  47   50  47  50 

Denver 35.00  32  00 


12  X  12-In. 
20  Ft.  and  Under 
Y.P.  Fir 


$43  00  $42  00 

39  25  40.00 

24.50  24.50 

64.50 

39.00 

l-In.  Rough,   10  In.  x   16  Ft.  2-In.  T.  and  G. 

and  Under  10  In.  x   16  Ft. 

Y.P.  Fir  Hemlock         Y.P.  Fir 

Boston Government  only 

Cincinnati $45.00  $41    00  $44  00         $40.00 

Kans-isCity 46.25  $53  00  53.00  49  00  58.00 

Seattle 24  50  24   50  24   50  24.50  24.50 

St.  Paul 62.50  40  00  43  00  43  50  43.50 

Denver 35.00  32  00  32.00         32.00 

NAILS — The  following  (|uotations  are  per  keg  from  warehouse: 


Mill  St. 

Pitthlnirgh  Louis  Dallas 

Wire    $3   50  $4   50  $4.75 

Cut 4   00  5.40  


San 
Chicago     Francisco 
$4  32  $5.05 

4.47  6.40 


PORTLAND    CEMENT — These    prices    are    for   barrels    in    carload   lote, 
including  bags: 

Current 
New  York $2   59 


Jersey  City . 
Boston.  .  .  . 
Chicago.  .  . 
Pittsburgh . 
Cleveland . 
Denver.  .  .  . 


LIME — Warehouse  prices: 


One  Month  Ago 
$2  59 
2  50 
2  81 
2  36 
2  46 
2  59 
3.40 


One  Year  AjO 

$2  22      ,, 

2   16       * 


Hydra  ted 
Fini-shed 
New  York $16.50 


per  Ton 
Coinni' 


$13  50 
19  20 
17  50 


Kansas  City 21.20 

Chicago 18.00 

St.  I-ouis 14  00 

Boston 22  50  17  00 

Dallas... 16  50  

San  Franciaco 1 7 .  00  

Bt.  Paul 17.00  14  00 

Denver 25  00  

Seattle 23  00  

Cincinnati 13.70  13.40 

t  200  lb.  barrels. 

Note  -  Refund  of  10c.  per  hag,  nmminling  to  $2  per  ton. 


l.uni])  j)er 

500-1.1).  Barrel 

I'inished 

Common 

$2 

35 

$2  10 

2 

15 

2  05 

1 

80t 

1  lot 

1  50 

3 

45 

3  15 

1  90 

1 

35t 

1  25t 

2  30 

2.50 
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LOWER   VEIX   OF   ALUNITE,    DEPOSITS   OF   WHICH    OCCUR  NEAR  SULPHUR.   HUMBOLDT    COUN'I  i,   .-i/.ADA 

Recently  Recognized  Alunite  Deposits  At 
Sulphur,  Humboldt  County,  Nevada 

By  I.  C.  CLARK* 


Alunite,  the  sulphate  of  potash  and  aluminum, 
is  a  valuable  source  of  the  salts  of  both  elements. 
The  grade  of  alunite  found  at  Sulphur,  Nev.,  in 
certain  fissures,  is  high,  and  the  deposit  shows 
considerable  promise.  The  only  other  known 
commercial  deposits  of  alunite  are  in  the  Marys- 


vale  district  of  Utah.  The  treatment  of  alunite  is 
a  comparatively  new  industry  in  this  country,  but 
has  been  practiced  abroad  for  many  years.  At 
Marysvale  the  Minerals  Product  Company  re- 
cently installed  a  plant  and  worked  out  the 
details  for  the  commercial  extractioyi  of  potash. 


rHE  alunite  deposit  near  Sulphur,  Humboldt 
County,  Nev.,  was  discovered  and  located  in  the 
spring  of  1917.  Depressions  marking  the  out- 
ops  of  the  veins  were  prominent  and  had  for  years 
en  known  to  exist.  Several  small  cuts  and  tunnels  had 
en  driven  into  the  fissures,  but  the  prospectors,  not 
iding  gold  or  silver,  soon  abandoned  their  work.  Alu- 
te  was  known  locally  as  "burnt  lime,"  and  was  con- 

•Mining  engineer,   Salt   Lake   City.    Utah. 


sidered  worthless.  It  seems  unusual  that  such  pro- 
nounced deposits  escaped  detection  for  so  long;  appar- 
ently no  one  tried  to  find  out  the  true  nature  of  the 
material. 

Upon  returning  from  the  examination  of  a  cinnabar 
prospect  in  April,  1917,  I  noticed  the  outcrops  of  alu- 
nite and  the  small  dumps  from  the  cuts  and  tunnel.°. 
Samples  were  taken  and  the  material  was  definitely 
classified   as   alunite.      The   first   sample   analyzed   con- 
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tained  10.5 ^r  K,0.  Immediately  after  this  determina- 
tion, the  claims  were  located  and  surveyed,  as  shown 
in  Fig.  1,  under  the  direction  of  the  U.  S.  mineral  sur- 
veyor of  that  district.  Arrangements  were  made  for 
the  purchase  of  several  claims  previously  located  for 
silver,  antimony,  or  other  deposits,  which  were  in  con- 
flict with  the  alunite  group.  The  required  location 
work  on  each  claim  was  performed,  and  all  location 
notices  and  deeds  were  recorded  at  Winnemucca  with 
the  county  recorder  of  Humboldt  County,  Nevada. 

The  alunite  group  of  22  lode-mining  claims  covers 
an  area  of  more  than  400  acres.  The  ground  is  situ- 
ated about  two  miles  northeast  of  Sulphur,  Nev.,  a 
station  on  the  Western  Pacific  R.R.  Sulphur  is  about 
midway  between  Salt  Lake  City  and  San  Francisco  and 
is  45  miles  west  of  Winnemucca,  county  seat  of  Hum- 
boldt County.  This  district  is  known  locally  as  tho 
"Black  Rock  mining  district,"  the  Humboldt  range  of 
mountains  bordering  the  Black  Rock  Desert  on  the  east. 


are  cool.  Sufficient  water  for  domestic  purposes  can 
be  obtained  without  difficulty,  but  large  quantities  for 
a  reduction  plant  are  not  available  without  development. 
Mining  timber  is  shipped  in  from  the  west,  coal  from 
Utah  or  Wyoming  and  oil  from  California. 

The  Humboldt  range  of  mountains  was  formed  by  a 
volcanic  uplift  during  the  Tertiary  period.  The  princi- 
pal rock  on  the  alunite  property  is  a  rhyolite  breccia, 
covered  over  in  part  by  volcanic  ash  or  tuff  and  wash. 
The  shore  line  of  ancient  Lake  Lahontan  is  traceable 
along  the  foot  of  the  mountains,  accounting  in  part  for 
the  wash  deposited  in  such  quantities.  The  rhyolite  is 
a  hard,  brittle  rock,  resistant  to  erosion.  It  has  been 
fractured  in  a  direction  nearly  magnetic  north  and 
south,  and  some  faulting  is  to  be  noticed  parallel  to  the 
main  fractures.  Three  parallel  veins  have  been  deter- 
mined thus  far,  each  with  unusually  strong  outcrops, 
persisting  for  great  distances  on  the  surface.  An 
approximate  cross  section  of  the  property,  indicated 
in  Fig.  2,  on  an  east  and  west  line,  shows  the  vein 
system. 

The  upper  veins  consist  of  several  smaller  fissures 
separated  by  small  blocks  of  country  rock.     These  fis- 


FIG.   1.      TDPorJKAPHV   OF   AM'NITK   CLAIMS.    BLACK  ROCK    MIXINC,    DISTRICT,   HUMBOLDT   COUNTY,    NEVADA 


Unusual  transportation  facilities  are  afforded  by  the 
geographical  position  of  the  property.  Eight  thousand 
feet  of  track  will  connect  the  mine  ore  bins  with  the 
Western  Pacific  main  line.  It  has  been  estimated  that 
this  road  can  be  built  for  about  $15,000,  using  good  sec- 
ond-hand ties  and  rails,  which  can  be  procured  in  the 
vicinity.  Comparatively  little  grading  will  be  neces- 
sary for  the  construction  of  the  roadbed.  The  grade  is 
les.s  than  2*^^  for  the  most  part,  the  maximum  for  a 
few  hundred  yards  near  the  mine  terminus  not  ex- 
ceeding 4  per  cent. 

Sulphur  is  4000  ft,  above  sea  level.  The  mine  is  situ- 
ated in  the  foothills  of  the  Humboldt  Mountains,  the 
highest  point  on  the  property  being  less  than  5000  ft. 
elevation.  The  absence  of  rough  mountain  conditions 
greatly  diminishes  the  difficulties  of  operation.  Al- 
though cold  in  winter,  the  climate  is  dry,  and  little  snow 
falls.    The  summer  days  are  dry  and  hot,  but  the  nights 


sures  are  from  two  to  five  feet  wide,  and  are  filled  with 
a  pure,  hard,  white,  lustrous  alunite  having  a  fibrous  or 
woody  texture.  This  alunite  contains  from  9  to  11.6% 
K,0,  closely  approximating  the  theoretical  composition 
of  alunite  in  its  potash,  alumina  and  other  constituents, 
and  the  lime,  silica  and  iron  content  is  low.  The  As- 
suring of  this  vein  system  can  be  traced  for  two  miles, 
alunite  itself  being  exposed  on  the  surface  for  several 
thousand  feet. 

The  middle  vein,  about  1400  ft.  west  of  the  upper 
series,  is  15  ft.  wide  at  the  surface  and  20  ft.  wide  at 
the  bottom  of  a  65-ft.  shaft.  On  and  near  the  outcrop 
the  ore  has  been  partly  decomposed  by  weathering  and 
the  potash  leached  from  the  alunite.  The  ore  at  the 
surface  is  rather  soft  and  powdery,  but  becomes  harder 
with  depth.  Samples  from  the  outcrop  contain  about 
2%  K,0  (as  sulphate),  but  at  65  ft.  depth  the  ore  aver- 
ages 4%  K,0  over  the  entire  20-ft.  width.    The  alumina 


July  27,  1918 


ENGINEERING  AND  MINING  JOURNAL 


161 


No.  2 

No.  3 

1.69c 

2.0% 

37.52 

37.9 

2.36 

2.27 

9.54 

9.10 

content  varies  from  15  to  30''r,  the  lower  results  coming 
from  the  surface  ore. 

It  is  probable  that  at  greater  depths  this  fissure  will 
contain  alunite  unaltered  by  surface  agencies,  for  it  is 
readily  apparent  that  the  upper  portions  of  a  vein  of 
such  width  could  be  acted  upon  by  atmospheric  agen- 
cies, and  this  is  especially  evident  when  the  vein 
matter  is  more  easily  decomposed  than  the  surround- 
ing rock. 

The  third  or  lower  vein  is  from  7  to  10  ft.  wide  and 
contains  a  high-grade  alunite,  though  the  ore  is  some- 
ivhat  softer  than  that  found  in  the  upper  series.  The 
potash  content  of  this  alunite  varies  from  7  to  10.5 Sc 
fC.O  and  the  alumina  content  is  about  33%.  These  last 
;wo  veins  can  be  traced  at  least  2000  ft.  south  from  the 
)oint  of  discovery.  Wash  and  volcanic  ash  have  buried 
:he  outcrops  north  of  this  point,  but  prospecting  can  be 
;xpected  to  prove  their  continuity  for  a  similar  dis- 
;ance  in  that  direction. 

The  composition  of  alunite  as  given  by  Dana  is :  A1,0  , 
n.OU;  SO,,  38.6^;  Kp,  11.4^^;  HO,  13.0V.  Some 
inalyses  made  of  Sulphur  alunite  are  as  given  in  Table 
'.  (the  soda  content  in  these  is  abnormally  high). 

TABLE  I.      ANALYSES  OF  THREE  SULPHUR  ALUNITE  ORES 

No.   1 

Insol.  (SiO.)   0.9% 

AI.O3 37.4 

Xa.O    2.31 

K,0 8.63 

\\Tien  exposed  to  atmospheric  conditions  for  long  pe 
•iods  alunite  gradually  decomposes  into  a  white,  chalky, 
>owderj-  mass.  The  potash  is  replaced  partly  by  ferric 
ixide,  staining  the  rock  a  reddish  brown.  This  action 
s  clearly  shown  on  the  several  small  alunite  dumps  on 
he  property  that  have  been  exposed  to  the  weather 
or  years,  and  along  old  water  courses  in  the  various 
lunite  fissures  these  brown  stains  are  also  noticeable. 

The  depressions  marking  the  outcrops  of  known  alu- 
lite  fissures  are  characteristic.  Other  similar  depres- 
ions  have  been  noted  on  the  property,  though  they  have 
lot  been  prospected.  Indications  lead  to  the  suppo- 
ition  that  other  fissures  of  alunite  will  be  discovered  be- 
ween  the  veins  already  proved.  Large  areas  of  the 
hyolite  have  been  covered  with  a  comparatively  shallow 
leposit  of  volcanic  ash,  cemented  together  with  impreg- 
lations  of  silica,  sulphur  and  other  minerals  as  fumerole 
ieposits.  Similar  deposits  in  this  district  have  been 
nined  for  their  sulphur  content  for  years.  The  deposits 
f  ash  on  the  alunite  property  may  have  buried  alunite 
issures  which  can  be  discovered  only  by  underground 
irospecting. 

The  probable  origin  of  the  Sulphur  alunite  deposits 
nay  be  from  deep-seated  feldspar  formations  or  from 
>eds  that  were  subjected  to  the  action  of  hot,  sulphurous 
apors.  The  feldspars  were  partly  decomposed  and  the 
apors  enriched  with  potash,  alumina,  silica  and  other 
ninerals.  The  hot  vapors  and  solutions  ascended  through 
he  open  fissures,  depositing  their  potash  and  alumina 
ontent  as  sulphate,  forming  alunite  as  the  temperature 
nd  pressure  decreased.  Silica  was  also  deposited,  as 
hown  by  a  quartz  lining  on  the  walks  of  the  alunite 
issures.  Similar  vapors  no  doubt  account  for  the  sul- 
phur deposits  in  the  volcanic  ash.  The  alunite  deposits 
ire  thus  probably  of  deep-seated  origin,  and  may  con- 
inue  to  considerable  depths  without  change.     .Munite 


is  known  to  exist  at  the  Marysvale,  Utah,  deposits  over 
a  vertical  distance  of  1100  ft.,  taken  from  the  different 
elevations  of  points  on  outcrops. 

The  specific  gravity  of  alunite  is  2.82.  a  cubic  foot 
weighing  175  lb.  in  place.  Assume  the  Sulphur  alunite 
to  weigh  approximately  165  lb.  per  cu.ft.,  or  12  cu.ft. 
per  short  ton,  and  a  column  of  alunite  1  x  1  x  12  ft.  will 
weigh  one  ton.  As-suming  a  fissure  width  of  12  ft.,  a 
block  of  ore  1000  ft.  long  and  100  ft.  deep  will  contain 
100,000  tons.     The  middle  fissure  alone,  and  the  upper 
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and  lower  fissures  combined,  have  a  greater  width  than 
12  ft.  If  the  length  of  the  fissures  is  assumed  to  be 
1000  ft.,  200,000  tons  of  alunite  will  be  developed  for 
each  100  ft.  gained  in  depth. 
Developed  by  65-Ft.  Shaft  and  325  Ft.  in  Adits 
Approximately  500  ft.  of  development  work  has  been 
done  underground  during  the  la.st  year.  This  has  been 
more  largely  from  the  standpoint  of  prospecting  than 
for  permanent  development,  but  several  thousand  tons 
of  alunite  averaging  from  7  to  11.5 Sc  K.O  have  been 
opened  up.  The  principal  work  is  150  ft.  of  tunnel  on 
upper  veins,  exposing  3000  tons  of  ore;  175  ft.  tunnel 
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on  lower  vein,  showing  7000  tons  of  ore;  65-ft.  shaft 
(.vertical)  sunk  on  middle  vein,  exposing  large  quan- 
tities of  low-grade  ore,  a  cross-cut  at  the  bottom  of 
this  shaft  showing  the  vein  to  be  20  ft.  wide;  pros- 
pecting pits  and  trenches  sunk  on  outcrops  of  the 
veins  to  prove  their  continuity. 

The  proposed  adit  development,  as  shown  in  Fig.  2, 
would  prove  excellent  for  future  mining  as  well  as  pros- 
pecting. It  would  cut  the  lower  two  fissures  at  a  depth 
of  50  to  175  ft.  (depending  upon  contour  of  surface) 
within  a  distance  of  275  ft.     The  total  length  of  this 


OL'TCIIOP     OF     ALU.NITE     FISSURES     ON     SIDE     OF     BOX 
CANYON.  .NEAR  SULPHUR,  NEVADA 

cross  cut  to  cut  all  the  veins  would  be  less  than  1700  ft. 
The  known  fis.sure.s  would  thus  be  developed  and  the 
probable  fi.ssures,  already  mentioned,  prospected.  A 
large  tonnage  of  ore  could  be  mined  above  this  tunnel 
level  by  means  of  drifts  driven  on  the  strikes  of  the 
vein.s  at  their  intersection  with  the  main  crosscut.  The 
pre.sent  work  has  all  bf?en  done  above  this  level  along 
the  .strike  or  dip  of  the  veins.  Greater  depth  for  future 
operations  can  readily  be  obtained  by  sinking  a  working 
Mhaft  near  the  portal  of  the  proposed  tunnel. 

Several  prfxresseH  have  been  developed   for  the  com- 


mercial reduction  of  alunite  to  a  marketable  product.  A 
partial  calcination  will  convert  it  to  the  soluble  potash 
alum.  Calcination  at  a  higher  temperature  will  render 
the  potash  soluble  as  K,SO,  and  the  alumina  insoluble  as 
A10„.  The  calcined  material  may  be  marketed  directly 
after  calcination,  or  the  potash  leached  out  as  high- 
grade  potassium  sulphate  and  a  residue  formed  of  nearly 
pure  alumina.  Both  of  these  products  are  of  commercia. 
value.  Other  processes  combine  various  roasting  ana 
water  leaching  methods,  leaching  with  sulphuric  acid, 
and  other  metallurgical  treatment.  The  plant  of  the 
Mineral  Products  Co.,  at  Marysvale,  Utah,  is  described 
by  V.  C.  Heikes,  of  the  U.  S.  Geological  Survey,  in 
Bull.  620  (1915)  p.  265: 

From  the  ore  bins  at  the  mill  the  alunite  passes  through 
a  gyratory  crusher,  then  through  a  set  of  rolls,  and  thence 
is  delivered  to  a  storage  bin.  This  material  is  mixed  with 
powdered  slack  coal  and  is  fed  into  a  rotary  kiln,  in  which  it 
is  roasted.  The  roasted  material  is  elevated  to  a  storage  bin, 
fi-om  which  it  is  drawn  off  into  a  digester.  In  the  digester 
it  is  mixed  with  water,  and  the  sulphate  of  potassium  dis- 
solved out.  The  charges  from  the  digesters  are  stored  in 
wooden  tanks.  From  these  tanks  the  mixture  is  pumped  into 
a  filter  press,  where  the  insoluable  alumina  and  the  water- 
soluble  potash  are  separated. 

The  solution  is  then  evaporated  in  triple-effect  vacuum 
pans.  The  sulphate  of  potassium  crystals  are  separated 
out,  drained,  and  dried.  The  dried  powder  is  pulverized, 
screened,  and  sacked  for  shipment. 

The  boiler  plant  uses  slack  coal  for  fuel.  Boilers  having 
a  rating  of  600  hp.  produce  steam  for  driving  three  engines, 
running  the  machinery  of  the  plant.  The  exhaust  steam 
is  used  for  evaporating  the  solutions  and  drying  the  product. 

The  capacity  of  the  first  unit  of  the  plant  is  estimated  to 
be  from  25  to  35  tons  of  sulphate  of  potassium  a  day.  In 
addition  to  the  valuable  sulphate  of  potassium,  the  operators 
expect  to  gain  some  return  from  the  filter  cake  left  after 
the  potash  solution  has  been  removed  from  the  calcined 
material.  This  cake  consists  of  nearly  pure  alumina  and 
may  be  used  for  making  refractory  brick,  for  it  is  reported 
to  withstand  temperatures  as  high  as  2020°  C.  It  may  also 
prove  to  be  available  for  making  aluminum. 

The  plant  described  has  been  in  operation  for  some 
time  and  is  the  largest  plant  of  its  type  in  the  country. 
At  least  one  other  plant  has  been  operated  at  Marys- 
vale,  and  several  plants  are  either  contemplated  or  in 
the  process  of  erection. 

Byproduct  of  Sulphuric  Acid  Yielded  in  Ore 
Treatment 

Alunite  has  been  mined  for  many  years  in  foreign 
countries  as  a  source  of  potash  alum.  Its  production  in 
this  country  is  comparatively  recent,  and  so  far  princi- 
pal attention  has  been  given  to  its  potash  content.  Po- 
tassium sulphate  is  now  being  extracted  from  alunite  on 
a  commercial  scale.  The  alumina  residue  and  sulphuric 
acid  byproducts  will  no  doubt  find  commercial  use  in 
the  near  future.  W.  T.  Schaller,  of  the  U.  S.  Geologi- 
cal Survey,  has  made  the  following  observations  (Bull 
620,  p.  264)  : 

Laboratory  experiments  showed  that  on  igniting  the  pow- 
dered alunite  all  of  the  water  and  three-fourths  of  the  sul- 
phuric acid  are  volatilized.  On  leaching  the  residue  with 
water,  the  potassium  sulphate  is  dissolved,  leaving  the  in- 
soluable aluminum  oxide  behind. 

The  average  amount  of  potassium  sulphate  leached  from 
the  ignited  mineral  powder  is  17.9<7c  of  the  original  material 
used.  As  the  coarsely  crystallized  alunite  was  found  to  con- 
tain 19.4%  of  potassium  sulphate  [about  10.5%  K,0] 
02%  of  the  total  potash  present  was  obtained  by  simple  igni- 
tion and  subsequent  leaching. 

It  is  worth  noting  that,  according  to  the  laboratory  e.\- 
pcrimonts,  '.Vl.l'/c  of  the  ignited  alunite  consists  of  available 
])i)t!issium  sulphate,  which  can  be  extracted  by  simple  water 
leaching  and  evaporation.  The  remaining  07.3%  consists  of 
nearly  pure  aluminum  oxide. 
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The  manufacture  of  metallic  aluminum  from  the 
alumina  residue  of  calcined  alunite  is  feasible  if  the 
siliceous  content  of  the  ore  is  low  and  cheap  electrical 
power  is  available.  Certain  grades  of  the  Sulphur  alu- 
nite are  well  suited  for  this  purpose,  and  it  is  probable 
that  metallic  aluminum  will  be  one  of  the  products  from 
this  ore  if  suitable  arrangements  can  be  made.  Other 
products  now  obtained  from  bauxite  may  also  be  de- 
rived from  the  alumina  residue  of  alunite.  Among  these 
are  the  various  aluminum  salts,  refractory  bricks, 
alundum  and  calcium  aluminate  for  use  in  certain  high- 
grade  cements  and  plaster. 

Theoretically  28.9%  SO,  is  driven  off  during  calcina- 
tion of  the  alunite  to  render  the  potash  soluble.  This 
amounts  to  578  lb.  per  ton  of  crude  alunite.  During  the 
present  emergency  especially,  the  sulphuric  acid  byprod- 
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FIG.  2.     CROSS  SECTION  THROUGH  ALUNITE  FISSURES 
XI'.AR    SULPHUR,    HUMBOLDT    COUNTY,    NEVADA 

uct  derived  from  the  reduction  of  this  ore  should  be  a 
valuable  asset.  Comparatively  little  additional  equip- 
ment is  needed  to  save  the  acid  and  produce  it  in  com- 
mercial form. 

Sulphur  Alunite  Deposits  Promise  Large  Tonnages 

The  alunite  deposits  at  Sulphur  are  still  in  a  pros- 
pective stage.  No  large  tonnages  of  ore  have  been 
blocked  out,  and  no  work  at  depth  has  been  performed. 
However,  the  small  amount  of  development  work  already 
accomplished  has  proved  a  considerable  tonnage  of  ore  of 
value  in  potash.  Large  paper  profits  may  be  easily  fig- 
ured from  this  source,  but  how  these  will  work  out  in 
practice  is  purely  speculative.  It  seems  probable,  how- 
ever, that  a  profitable  commercial  enterprise  should 
result  from  the  operation  of  the  property  and  the  reduc- 
tion of  its  ores. 

Alunite  production  and  reduction  are  still  in  their  in- 
fancy in  this  country.  However,  much  of  the  experi- 
mental stage  has  been  passed,  and  several  plants  are 
reported  to  be  in  operation.  Although  commercial  alunite 
has  so  far  been  found  in  only  two  localities  in  the  United 
States,  large  tonnages  for  many  years'  operations  seem 
assured.  Many  commercial  products  may  be  obtained 
from  this  ore,  some  of  which  are  now  urgently  needed. 


Tungsten  Has  the  Highest  Melting  Point  of  all  known 
metals,  namely  3350°  C;  it  is  one  of  the  hardest  of  the 
metals;  it  has  the  highest  equiaxing,  or  recrystallization 
temperature  after  strain  hardening,  of  all  pure  metals 
]:nown.  It  is  particularly  distinguished  because,  when  com- 
posed of  small  equiaxed  grains,  it  is  extremely  brittle  and 
fragile  at  room  temperature,  and  when  possessing  a  fibrous 
structure  it  may  be  ductile  and  pliable  at  room  temperature. 
The  common  ductile  metals  act  in  exactly  the  opposite 
manner  in  this  respect,  according  to  Zay  Jeffries  in  an 
urticie  on  the  "Metallography  of  Tungsten,"  in  the  June 
Bulletin  of  the  American  Institute  of  Mining  Engineers. 


Macquisten  Tube  Flotation  Machine 

By  C.   T.   Rice 

The  Macquisten  tube  was  the  first  flotation  machine 
to  prove  a  practical  success  in  the  United  States.  In 
1907  it  was  tested  in  Nevada,  but  it  was  not  until  the 
design  had  been  modified  at  the  Morning  plant,  Mullan, 
Idaho,  in  1910,  that  it  really  became  of  commercial  im- 
portance. This  ingenious  device,  which  consists  of  a 
screw  thread  turned  on  the  inside  of  a  tube,  works  well 
on  a  granular  feed  between  30  and  150  mesh,  the  best 
results  being  obtained  with  60-mesh  pulp.  At  the  Morn- 
ing plant,  where  85%  of  the  feed  sent  to  the  Macquistens 
is  plus  100  mesh  and  half  of  it  plus  60  mesh,  but  where 
all  will  pass  a  16-mesh  (0.032-in.)  wire  screen,  200  tons 
of  pulp  are  treated  daily  in  the  248  tubes  with  which 
the  plant  is  equipped.  These  tubes  are  arranged  in  two 
units  of  124  tubes  each,  and  the  second  unit  re-treats 
the  tailings  from  the  first  unit.  The  tubes  are  arranged 
in  banks  of  eight  to  a  frame,  being  divided  in  two  verti- 
cal rows  of  four  each.  The  feed  to  the  bank  is  split  be- 
tween the  two  rows,  and  therefore  goes  through  four 
tubes  in  series  before  being  discharged.  It  then  flows 
to  the  second  unit,  where  it  undergoes  similar  treatment 
in  another  bank  of  tubes.  The  tubes  are  set  level  in  the 
banks  and  revolve  at  30  r.p.m.  It  is  the  lifting  of  the 
pulp  above  the  surface  of  the  water  that  permits  the 
sulphides  to  be  floated  by  surface  tension. 

In  order  to  promote  this  action,  a  small  quantity  of 
sulphuric  acid  is  added,  together  with  a  small  amount 
of  28°  Beaume  crude  California  fuel  oil.  This  serves  to 
keep  down  the  siderite  and  copper  sulphate  and  to  in- 
crease the  floatability  of  the  sulphides,  especially  of  zinc. 
Though  these  liquors  are  recovered  and  re-circulated, 
only  a  trace  of  any  one  of  them  is  ever  present  in  the 
feed,  which  is  sent  through  the  tubes  at  a  dilution  of 
between  4  and  6  to  1. 

The  machines  need  delicate  adjustment,  and  in  order 
to  get  good  work  out  of  them  the  pulp  and  liquors  must 
be  fed  evenly  and  equally  to  the  various  tube  banks.  A 
close  watch  must  also  be  kept  on  the  gooseneck  by  which 
the  height  of  the  pulp  in  the  tube  is  regulated.  Both 
the  lead  and  zinc  sulphides  in  the  feed  are  lifted,  but  as 
most  of  the  lead  has  already  been  removed  by  gravity 
concentration,  so  that  it  assays  7  to  8%  zinc  and  only 
2%  lead,  comparatively  little  lead  is  saved  by  the  tubes. 
The  concentrate  obtained  from  the  Macquistens  is  taken 
to  James  tables,  where  it  is  separated  into  two  products, 
one  containing  50 ^  lead  and  8*^^  zinc,  and  the  other 
49%  zinc  and  6%  lead.  The  tailings  from  the  Mac- 
quisten tubes  contain  1.0%  lead  and  2.3%  zinc,  which  is 
mainly  occluded  mineral,  as  great  care  is  taken  to  keep 
slime  out  of  the  feed. 

Though  the  Macquisten  tube  is  a  delicate  and  rather 
complicated  machine,  it  has  a  special  field — that  of 
separating  zinc  from  siderite  or  other  heavy  non-metal- 
lic gangues;  and  this  field  it  fills  admirably  and  well. 
When  the  operation  of  the  machine  is  once  mastered,  it 
gives  little  trouble,  and  one  man  can  watch  a  unit  of 
124  tubes,  and  also  attend  to  other  machinery,  such  as 
dewatering  classifiers  and  the  like.  In  dewatering  the 
feed  going  to  the  Macquisten  installation,  both  Dorr  and 
Akins  classifiers  are  used,  but  the  Akins  seems  to  be 
somewhat  better  for  this  work,  giving  less  moisture 
in  the  product. 
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The  Crisis  in  Gold  Production 
Congress  Must  Act 


By  B.  L.  thane* 


The  gold-milling  industry  is  in  a  critical  con- 
dition. Production  costs — labor  and  materials 
— are  mounting  daily.  Value  received  for  the 
product  remains  stationary  and  at  the  pre-war 
basis.  The  writer  of  this  paper  draws  attention 
to  the  absurdity  of  the  situation,  and  calls  for  an 
immediate  consideration  of  the  question  by  Con- 
gress and  the  Allied  governments,  with  the  idea 
of  advancing  the  price  of  gold  to  compensate  for 
greatly  inx^reased  cost  of  production,  to  preserve 
the  industry  from  collapse,  and  to  insure  the  com- 
mercial supremacy  of  the  Allies  after  the  war. 


THE  attention  of  the  Treasury  Department  of  the 
United  States,  and,  in  a  limited  degree,  of  members 
of  Congress  and  the  banking  industry  of  the 
country,  has  recently  been  called  to  the  serious  situa- 
tion in  which  the  gold-mining  industry  of  the  world 
finds  itself.  This  is  due  to  the  materially  increased 
cost  of  labor  and  supplies  resulting  from  the  war  and  to 
the  unique  fact  that  the  product — gold — being  fixod  in 
price  by  the  Government,  has  had  no  proportionate  in- 
crease in  its  market  value. 

By  far  the  greater  quantity  of  gold  now  produced 
necessarily  comes  from  low-grade  deposits  in  which 
the  margin  of  profit,  even  in  normal  times,  over  and 
above  working  costs,  is  comparatively  small.  This  is 
true  because  of  the  unusual  occurrence  of  gold  as  found 
in  nature.  Though  it  is  widely  distributed,  such  dis- 
tribution occurs,  as  a  rule,  in  minute  quantities;  and 
high-grade  deposits  resulting  from  unusual  concen- 
tration, are,  by  the  very  nature  of  things,  rare.  In 
addition  to  this  fact,  the  high-grade  deposits  are  the 
first  to  be  found,  mined  and  depleted.  The  active  and 
persistent  search  for  gold  as  conducted  in  the  past 
has  resulted  in  a  complete  knowledge  of  its  occurrence  in 
nature,  and  the  discovery-  and  subsequent  working  out 
of  the  higher-grade  deposits.  Those  engaged  in  the 
industry  and  familiar  with  the  occurrence  of  gold 
are  agreed  that  the  future  of  the  gold-mining  in- 
dustry will  be  dependent,  mainly,  upon  low-grade  de- 
posits. Taking  this  into  consideration,  and  in  view  of 
the  present  fixed  value  of  gold  and  the  rapidly  increas- 
ing costs  of  material  and  labor,  it  is  obvious  that  the 
entire  industry'  as  now  constituted  is  threatened  in  its 
very  existence. 

Bonus  for  Producing  Mines  Necessary 

The  .situation  has  been  developing  for  the  last  four 
years,  and  has  become  so  acute  that  the  actual  produc- 
tion of  gold  from  the  majority  of  the  low-grade  de- 
posits is  now  being  made  at  a  loss.  Last  month  oO(),000 
oz.  of  gold  produced  on  the  Rand — the  most  substantial 
producing  area  in  the  world — was  sold  to  the  govern- 
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ment  at  less  than  cost,  and  this  same  condition  is  true 
of  several  of  the  largest  operations  in  Alaska,  Canada 
and  the  United  States. 

It  is  inevitable  that  unless  some  form  of  bonus  is 
given  to  the  producing  mines  or  an  actual  increase  in 
the  value  of  the  products  itself  is  made  by  the  several 
countries  in  the  world  in  which  gold  is  now  being 
mined,  the  important  producers  will  be  compelled  to 
discontinue  operations,  and  the  present  decreased  pro- 
duction of  gold  will  be  still  further  seriously,  cur- 
tailed. It  is  obvious,  likewise,  that  the  calculated  prof- 
its on  ore  based  on  pre-war  conditions,  and  on  which 
operations  were  established,  have  ceased  to  exist.  Ton- 
nages of  developed  ore  in  the  mines  today  which  were 
carried  as  an  asset  because  profits  were  indicated  on 
pre-war  basis,  have,  under  present  conditions,  to  be  en- 
tirely written  off.  Only  the  higher-grade  and  less  ex- 
tensive sections  of  the  operating  mines  can  now  be 
safely  carried  in  the  form  of  reserve.  In  other  words, 
no  low-grade  gold-mining  operation  conceived,  financed 
and  developed  under  pre-war  conditions  can  possibly 
work  out  as  originally  planned;  nor  can  its  owners 
or  managers  hope  to  continue  their  operations  for 
any  length  of  time  unless  a  bonus  is  offered  by  the 
Government  to  compensate  for  the  increased  operating 
costs,  or  the  actual  value  of  the  gold,  fixed  by  the  Gov- 
ernment, is  materially  increased. 

Gold  as  a  Basis  of  Credit  and  Exchange 

The  problem  therefore  presents  itself  thus:  Is  the 
production  of  gold  a  necessity  and  is  gold  mining  an 
essential  industry?  In  order  to  determine  this  matter, 
some  of  the  operators  from  Alaska,  through  Delegate 
Charles  Sulzer,  from  that  territory,  raised  this  ques- 
tion with  William  G.  McAdoo,  Secretary  of  the  TreaSur>% 
who,  in  a  letter  addressed  to  Mr.  Sulzer,  dated  June 
10,  1918,  very  clearly  and  forcibly  defines  the  position 
of  the  gold-mining  industry  as  next  to  that  of  the 
production  of  food  and  ammunition,  pointing  out  at  the 
.same  time  the  necessity  of  increasing  the  gold  reserve 
of  the  country  to  sustain  the  great  credit  structure  now 
being  developed  in  order  to  finance  the  war. 

The  use  of  gold  as  the  basis  of  credit  and  exchange 
has  been  firmly  established  and  has  proved  universally 
satisfactory.  Its  occurrence  in  nature  and  its  physical 
and  chemical  characteristics  are  such  that  it  may  be 
positively  stated  that  no  other  commodity  compares  with 
gold  for  this  particular  purpose,  and  there  is  no  other 
likely  or  possible  substitute;  nor  will  there  be  so  long 
as  there  are  separate  nations  and  governments  on  the 
face  of  the  earth.  All  balances  in  international  trade 
must  be  paid  for  in  some  fixed  and  unchangeable  me- 
dium like  gold.  Nations  will  not  accept  the  paper  of 
other  countries  in  payment  for  credits  unless  it  be 
hacked  up  with  proper  gold  reserve ;  and,  as  a  rule,  will 
not  accept  payment  other  than  in  gold  itself. 

The  necessity  of  finding  a  fixed  basis  for  credit  be- 
came pronounced   as   international  trade   developed   to 
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large  proportions.  The  first  country  to  adopt  gold  as 
the  standard  of  value  was  Great  Britain,  and  this  was 
later  accepted  and  adopted  by  all  the  principal  nations 
of  the  earth. 

One  of  the  most  important  and  interesting  questions 
firising  in  this  discussion  is  the  value  of  gold  as  now 
fixed  and  accepted  by  the  leading  nations  of  the  world. 
The  price  of  pure  gold  in  our  standard  of  money  is 
uniform  at  $20.67  an  ounce.  This  value  was  arbitrarily 
fixed  by  the  Bank  of  England,  when,  as  a  nation,  Great 
Britain  decided  that  it  was  advisable  to  fix  the  value 
of  gold  in  order  to  standardize  exchange.  Prior  to  this, 
though  the  British  government  had  adopted  gold  as  a 
standard,  it  had  been  in  the  habit  of  purchasing  the 
metal  in  the  open  market  at  a  variable  range  of  prices. 
This  necessarily  affected,  from  day  to  day  and  from 
purchase  to  purchase,  the  very  basis  of  exchange. 
Hence  the  necessity  of  establishing  a  fixed  price. 

It  is  generally  conceded  that  the  price,  as  fixed,  was 
taken  from  the  last  purchase  made  by  the  Bank  of  Eng- 
land for  gold  in  the  open  market,  which  in  U.  S.  cur- 
rency, as  stated  above,  happened  to  be  $20.67.  Soon  all  of 
the  other  leading  nations  in  the  world  accepted  this  gold 
standard,  and  likewise  the  price  which  had  arbitrarily 
been  fixed  by  the  Bank  of  England  and  sustained  with 
the  approval  of  the  British  government. 

The  important  fact  regarding  this,  in  so  far  as  the 
present  discussion  is  concerned,  is  that  the  price  as 
fixed  was  purely  arbitrary. 

Even  if  measured  in  the  currency  of  the  time  at  which 
the  price  was  fixed,  when  gold  was  calculated  to  be 
worth  $20.67  an  ounce,  it  is  evident  that  because  of 
the  ver>'  great  increase  in  the  demand  for  the  metal, 
and  the  increased  cost  in  producing  it,  this  valuation  is 
now  incorrect  and  much  too  low. 

Accepting  gold  as  the  basis  of  all  credit  structure, 
there  has  never  been  a  period  in  the  history  o^  the 
world  when  the  demand  has  been  as  great  as  now,  in 
order  to  sustain  a  reasonable  reserve  against  gov- 
ernment issues  of  bonds,  certificates,  and  like  evidences 
of  indebtedness. 

E.  M.  Patterson,  of  the  University  of  Pennsylvania, 
iiscussing  the  national  financial  situation  of  the  United 
States,  points  out  that  although  the  amount  of  gold 
field  by  the  Reserve  Banks  has  almost  doubled,  the 
ratio  of  gold  to  net  deposits  and  Federal  Reserve  notes 
combined  has  fallen  in  the  last  year  from  83  to  61 
per  cent. 

Trading  With  Neutrals  and  Allies 

The  quantity  of  gold  coming  into  the  United  States 
und  now  held  by  the  United  States  has  doubled  because 
Df  the  tremendous  quantities  of  war  materials  and  sup- 
plies sold  to  the  foreign  governments,  which  had  to  be 
paid  for  in  gold.  This  gold,  heretofore  held  in  reserve 
c>y  England,  France,  and  other  countries,  temporarily 
found  its  way  to  this  countrj'.  It  is  unlikely  that 
;his  condition  will  continue  now  that  America  has  en- 
:ered  the  war.  Our  large  armies  now  in  France  re- 
quire huge  expenditures  and  purchases  made  in  foreign 
countries,  which  must  be  paid  for  in  gold;  and  as 
Mr.  McAdoo  has  pointed  out  in  the  letter  already  re- 
ferred to,  the  country  is,  at  least  for  the  time  being, 
compelled  to  pay  in  gold  for  purchases  from  neutrals, 
aecause  our  own  supply  of  needed  commodities  is  re- 


quired for  home  consumption.  There  is,  therefore,  no 
balance  of  trade  with  them. 

Combining  this  fact  with  the  circumstances  that  the 
producing  and  operating  gold  mines  of  the  country  will 
be  compelled  to  discontinue  operations  unless  assistance 
is  given,  it  can  be  seen  that  the  gold  reserve  held  by 
the  United  States  (because  of  the  necessity  of  addi- 
tional issue  of  new  bonds,  certificate.s.  and  like  fiduciary 
obligations,  in  order  to  finance  the  war)  will  experience 
a  further  and  material  decrease  in  the  immediate  future. 

As  a  matter  of  actual  fact,  the  United  States  is  paying 
out  gold  today  to  neutrals  for  purchases  at  a  fixed  value 
ivhich  is  considerably  less  than  the  cost  of  production 
of  the  gold. 

The  International  Situation 

There  is  an  international  phase  to  this  gold  situation 
which  apparently  has  been  lost  sight  of,  but  which  has 
a  direct  and  most  important  bearing  on  the  war  it.self. 
As  has  been  pointed  out  by  Hennen  Jennings,  consult- 
ing engineer  to  the  Bureau  of  Mines,  91  '^'c  of  the  gold  and 
gold-mining  districts  of  the  world  is  owned  and  con- 
trolled by  France,  England,  and  the  United  States; 
approximately  only  1%  is  owned  and  controlled  by  the 
Central  Powers,  with  whom  we  are  at  war;  and  9% 
is  in  the  hands  of  neutrals.  This  is  not  only  an  in- 
teresting fact  but  one  which,  if  properly  handled  as  a 
war  measure,  can  be  used  to  very  great  advantage  by 
the  Allies  in  affecting  the  credit  structure  of  the  Central 
Powers. 

It  is  a  well-known  fact  that  the  issue  of  paper  credit 
by  the  Central  Powers  to  their  own  people  and  the 
adjacent  neutrals  has  been,  necessarily,  in  far  greater 
proportion  to  their  gold  reserve  than  in  the  case  of 
the  Allies.  So  long  as  these  countries  are  dealing  with 
themselves  only,  and  are  unable  to  engage  in  interna- 
tional business,  and  just  so  long  as  their  governments 
remain  strong  enough  to  compel  the  people  to  accept 
such  paper  issue  on  its  face  value,  their  actual  gold  re- 
serve is  not  important;  but  the  instant  the  war  is 
ended,  and  the  Central  Powers  are  again  compelled  to 
enter  foreign  trade  in  order  to  replenish  their  e.xhausted 
supplies  of  material,  their  paper  credit  structure  will 
have  to  be  maintained  by  a  proper  gold  reserve ;  other- 
wise it  will  fall  to  pieces  and  a  tremendous  financial 
disaster  will  result.  The  German  financiers  are  aware 
of  this,  but  expect  to  build  up  their  gold  re.serve  through 
their  ability  to  sell,  in  the  world  markets,  materials 
and  supplies  at  a  much  lower  figure  than  that  for  which 
they  can  be  produced  in  the  Allied  countries. 

There  is  grave  danger  that  this  condition  will  ac- 
tually develop  so  far  as  this  country  and  the  Allies  are 
concerned.  One  of  the  results  of  the  war  has  been 
a  greatly  increased  cost  of  labor  in  these  countries; 
that  is  to  say,  labor  has  demanded — and  received — a 
much  larger  wage — approximately  100<^f  greater  than 
before  the  war.  As  a  net  result  of  this,  the  cost  today, 
in  gold  in  the  United  States,  and,  to  a  lesser  degree 
in  England  and  France,  of  producing  all  commodities, 
has  increased  approximately  lOO*",^.  Pig  iron  is  selHng 
at  $33,  as  against  $15  before  the  war,  and  the  cost  of 
almost  even-  other  important  commodity  has  risen  in 
like  proportion. 

The  danger  from  this  is  that  the  Central  Powers  in 
general,  and  Germany  in  particular,  have  not  increased 
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the  wage  scale  in  like  proportion;  so  that  the  cost, 
measured  in  gold,  of  producing  all  articles  in  Germany 
after  the  war,  or  even  now,  is  less  than  it  is  in  this 
country-.  German  financiers  have  boasted  of  this  condi- 
tion repeatedly.  To  balance  this  ijiequality  it  would  be 
necessary  to  place  a  premium  on  our  gold  supply  equiv- 
alent to  the  difference  in  the  average  cost  of  labor 
between  the  Central  Powers  and  the  United  States  and 
her  allies. 

Though  tariffs  and  trade  agreements  may  be  devel- 
oped and  arranged  which  will  offset  this  difference  to 
some  degree,  the  easiest,  most  sensible,  most  practicable, 
and  quickest  way  to  place  German  labor  and  industry 
on  a  parity  with  that  of  the  United  States  and  her 
allies  will  be  to  arbitrarily  increase  the  value  of  gold 
in  an  amount  sufficient  to  offset  the  average  difference 
in  wage  scale  now  existing  between  the  Allies  and  the 
Central  Powers.  This  is  feasible  oply  because  of  the 
condition  mentioned  earlier  in  this  discussion,  namely, 
that  91  ^r  of  the  gold  and  gold-producing  properties  of 
the  world  is  controlled  by  the  Allies,  and  less  than  1% 
by  the  Central  Powers.  It  is  evident  that  if  the  gov- 
ernments of  the  Allies  owning  and  controlling  this 
gold  resource  would  arbitrarily  double  its  value,  the 
Central  Powers  would  have  to  do  twice  the  amount  of 
work  and  sell  twice  the  quantity  of  material  in  order 
to  obtain  the  gold  supply  necessary  to  establish  a  proper 
reserve  against  the  paper  credit  structure  which  has 
been  developed  by  them,  on  account  of  the  war.  In 
other  words,  the  governments  of  the  Allies  would  com- 
pel Germany  to  pay  twice  as  much  for  her  necessary 
gold  supply. 

It  has  been  argued  that  such  change  in  value  of  the 
basic  metal  would  derange  credit  structure,  but  this 
can  be  obviated  by  agreement  of  the  governments  of 
England,  France  and  the  United  States,  which,  as 
pointed  out,  control  the  gold  supply  of  the  world.  It 
would  be  necessarj',  of  course,  first  for  them  to  not  only 
draw  in  all  gold  coin  and  hereafter  command  the  entire 
existing  supply,  but  all  gold  produced  in  the  future.  In 
a  very  large  degree  this  has  already  been  done,  and  gold 
coins  are  rapidly  going  out  of  circulation.  The  issue  of 
the  Federal  Reserve  certificates  is  an  illustration  of  what 
would  take  place  in  lieu  of  the  issuance  of  gold  coin. 
It  would  not  derange  the  value  of  the  currency  as  is- 
sued, because  it  is  apparent  that  the  value  of  gold  be- 
hind this  currency  is  in  any  case  arbitrarily  fixed  "by  the 
Government. 

For  instance,  if  the  Allied  governments  arbitrarily 
agreed  that  gold  should  be  fixed  at  $40  per  ounce,  instead 
of  the  present  price  of  $20.67,  the  holders  of  certificates 
or  bonds  would  receive  half  as  much  gold  as  they  now 
receive  in  return  for  their  paper;  but  if  half  an  ounce 
of  gold  were  worth  twice  as  much  as  it  is  now  worth 
(and  this  would  be  the  case)  there  would  be  no  actual 
derangement  or  change  in  the  value  of  the  currency 
or  paper  i.ssues.  In  other  words,  half  an  ounce  of  gold 
worth  $40  would  be  just  as  satisfactory  to  the  holder 
of  paper  as  an  ounce  worth  $20.67,  because  in  both 
ca«es  the  value  itself  would  be  arbitrarily  fixed  by  the 
Government.  Moreover,  this  value  would  be  more  in 
keeping  with  the  actual  cost  of  production  of  the  gold. 
P'inenesH  of  gold  should  not  be  considered  in  this 
connection,  because  fineness  has  to  do  only  with  the 
purity  of  gold.     The  fixed  price  of  $20.67  an  ounce,  as 


now  established,  refers  to  pure  gold  only.  Gold  of  lower 
fineness  than  pure  gold  is  obviously  worth  less  than 
Sf20.67  per  ounce  in  proportion  to  the  quantity  of  other 
r.lloys  or  impurities  contained  therein.  For  instance: 
In  the  twenty-dollar  goldpiece  as  now  issued  there  is 
not  quite  an  ounce  of  pure  gold — the  difference  be- 
tween the  $20  and  the  $20.67  being  made  up  of  copper 
added  for  the  purpose  of  making  the  coin  harder  and 
more  serviceable.  This  is  mentioned  because,  in  gen- 
eral discussion  of  this  subject,  it  is  apparent  that  those 
who  are  not  familiar  with  gold  are  inclined  to  confuse 
the  element  of  fineness  with  the  fixed  price  of  gold,  with 
which  it  really  has  nothing  to  do. 

Though  this  conception  of  the  situation,  and  the 
remedial  suggestion,  may  at  first  seem  radical,  it 
is  interesting  to  note  that  the  entire  gold-producing 
industry  of  the  British  empire  called  a  meeting  for 
this  identical  purpose  on  July  4  and  appointed  a  com- 
mittee of  six  immediately  to  bring  this  situation  to  the 
attention  of  the  British  government.  So  far  as  the 
United  States  is  concerned,  the  first  and  immediate 
necessity  is  legislation  which  will  permit  the  continua- 
tion of  the  present  gold-mining  industry.  This  can  be 
accomplished  temporarily  by  establishing  an  adequate 
bonus  sufficient  to  offset  the  increased  cost  of  labor  and 
materials  as  against  pre-war  conditions;  by  the  forma- 
tion of  an  international  commission  to  act  jointly  with 
the  committee  now  formed  in  London  and  with  the 
proper  representatives  of  the  governments,  for  the  pur- 
pose of  reestablishing  a  proper  fixed  price  for  gold, 
commensurate  with  present  conditions;  the  enact- 
ment of  such  legislation  as  will  protect  all  paper  issues 
which  have  been  made  on  the  present  gold  basis;  and 
the  taking  of  such  steps  as  are  necessary  to  see  that 
the  international  gold  asset  controlled  by  the  Allies  is 
properly  utilized  in  order  to  place  the  Central  Powers 
on  a  parity  with  us  so  far  as  the  cost  of  production 
is  concerned.  In  this  way  they  will  be  prevented  from 
drawing  out  the  gold  supply  of  the  Allies,  through 
neutrals  or  other  channels,  by  selling  materials  in  the 
world  markets  at  a  lower  gold  cost. 

It  is  hoped  that  this  discussion,  together  with  a 
general  consideration  of  the  subject,  may  lead  to  the 
immediate  enactment  of  legislation  necessary  to  protect 
the  present  operative  gold-mining  industry  of  the  Allied 
countries;  and  that  the  latter  will  take  full  advantage 
of  the  control  of  this  metal,  in  dealing  with  the  credit 
structure  of  the  Central  Powers. 

Given  the  realization  of  the  fact  that  the  United 
States  and  her  allies  actually  control  91%  of  the  gold 
and  gold-producing  areas,  these  questions  arise: 

First — Why  should  we  continue  to  pay  for  supplies 
purchased  from  neutrals  in  gold  at  less  than  its  actual 
cost  of  production  ? 

Second — Should  not  the  United  States  and  her  allies 
immediately  recognize  the  possession  of  gold  as  a  great 
international  asset  and  take  steps  to  prevent  Germany 
and  the  Central  Powers  from  entering  the  world  mar- 
kets, and  so  draining  from  the  United  States  and  her 
allies  the  gold  necessary  to  preserve  the  very  paper 
credit  structure  developed  for  the  purpose  of  carrying 
on  the  war  against  us? 

Third— Why  should  the  gold-mining  industry  per- 
force be  compelled  to  sell  its  product  at  a  price  less  than 
ihj't  which  it  is  actually  worth? 
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Kennecott  Copper  Corporation 

The  third  annual  report  of  the  Kennecott  Copper  Cor- 
poration embraces  the  operating  reports  for  1917  of  its 
mines  at  Kennecott  and  Latouche,  Alaska,  and  for  the 
Braden  unit,  in  Chile.  At  the  Kennecott  property  265,- 
579  tons  of  ore,  averaging  13.78%  copper,  was  pro- 
duced, and  89,799  tons  of  it,  averaging  38.57%  copper, 
was  shipped  direct  to  the  smeltery.  The  metallurgical 
efficiency  at  this  plant  was  94.65%,  as  indicated  by  the 
copper  contained  in  the  ore  mined  and  the  products 
shipped.  The  concentrator  yielded  29,559  tons  of  con- 
centrates, averaging  53.52%  copper,  from  206,253  tons 
of  ore,  averaging  8.92%  copper,  indicating  a  recovery  of 
85.98%,  The  ammonia  leaching  plant  treated  98,075 
tons  of  mill  tailings  containing  0.90%  copper  in  the  car- 
bonate form,  and  yielded  1,244,200  lb.  of  copper,  which 
increased  the  total  average  milling  recovery  for  the  year 
to  89.4  per  cent. 

The  mine  at  Latouche  produced  273,523  tons  of  ore, 
assaying  2.44%  copper,  and  49,141  tons,  averaging 
11.48%  copper,  was  shipped  direct  to  the  smeltery.  The 
metallurgical  efficiency  at  this  plant  was  84.53%.  Ore 
milled  amounted  to  253,805  tons,  averaging  2.06%  cop- 
per and  29,423  tons  of  concentrates  was  produced,  con- 
taining 14.20%  copper.  The  mill  recovery  for  the  year 
was  80.28%.  Mining  development  work  totaled  10,770 
ft.  at  Kennecott  and  5320  ft.  at  Latouche,  and,  in  addi- 
tion, 14,419  ft.  of  diamond  drilling  was  done. 

There  was  received  at  the  smeltery  of  the  combined 
properties,  after  allowing  for  smelter  deductions,  78,- 
211,429  lb.  of  deliverable  refined  copper  and  933,573  oz, 
of  silver.  Of  these  receipts  56,904,650  lb.  of  copper  and 
681,641  oz.  of  silver  were  settled  for  during  the  year, 
the  remainder  being  inventoried  at  cost.  The  copper 
was  sold  at  27.015c.  per  lb.,  the  silver  at  95.848c.  per  oz., 
and  the  combined  revenue  from  these  metals  amounted 
to  $16,026,105.  Operating  charges  totaled  $4,208,909, 
and  other  income,  including  $7,147,801  received  from 
dividends  on  Utah  Copper  Co.  stock,  amounted  to  $7,- 
466,285.  Charges  for  interest,  commissions  and  taxes 
amounted  to  $1,'318,579,  and  left  a  balance  of  $17,964,- 
902  for  net  earnings.  A  total  of  $6,419,482  was  charged 
for  depreciation  and  depletion,  and  $10,311,665  was  dis- 
tributed in  dividends. 

At  the  Braden  mines  a  total  of  1,799,694  tons  of  ore, 
averaging  2.32%  copper,  was  treated.  The  ore  supplied 
by  the  Teniente  workings  averaged  3.07%,  and  in- 
creased in  volume  during  the  year  so  that  21.5%  of  the 
total  ore  was  from  this  source.  The  mill  treated  an 
average  of  4931  tons  per  day,  an  increase  of  32%  over 
its  performance  for  the  previous  year,  and  recovery  was 
81.61%,  as  against  78.97%  in  the  previous  year.  Ton- 
nage smelted  was  158,275,  of  which  71%  was  nodulized. 
The  net  weight  of  charge  was  193,290  tons.  The  con- 
verters averaged  87.6  tons  of  blister  copper  per  day. 
Development  work  totaled  43,003  feet  for  the  year.  Ore 
reserves  as  of  the  end  of  the  period  were : 

149,192,000  tons  positive    ore  averaging  2.42%  copper 
90,000,000  tons  probable  ore  averaging  1.88%  copper 

239,192,000  tons  total  ore  averaging  2.21%  copper 
Operating  revenue  from  the  sale  of  41,010,502  lb.  of 
copper  at  31.88c.  per  lb.  was  increased  by  miscellaneous 
income  amounting  to  $876,937.     Operating  charges  to- 
taled   $6,699,726,    taxes,     interest    and     miscellaneous 


charges  $1,110,749,  and  items  of  depreciation,  including 
$1,182,746  for  plant  superseded  or  abandoned  during  the 
year,  amounting  to  $3,245,276  were  charged,  leaving  a 
net  surplus  for  the  year's  operation  of  $2,863,111.  The 
surplus  of  $6,738,705  previously  reported  at  the  end  of 
1916  is  adjusted  and  reduced  to  $2,193,628,  and  the  total 
obtained  by  crediting  the  1917  surplus  is  further  reduced 
by  $1,170,000,  being  the  balance  of  unamortized  discount 
on  bonds,  so  that  the  net  earned  surplus  as  of  Dec.  31, 
1917,  is  $3,886,739. 


Old  Dominion  Co. 

The  1917  report  of  the  Old  dominion  Co.,  previously 
a  holding  company  for  the  Old  Dominion  Copper  Min- 
ing and  Smelting  Co.  and  the  United  Globe  Mines,  cop- 
per producers  of  Globe,  Ariz.,  indicates  that  early  in 
the  year  the  organization  was  simplified  by  direct  pur- 
chase of  the  operating  companies  by  the  parent  com- 
pany. Operating  conditions  were  normal  during  the 
first  half  of  the  year,  but  subsequent  to  the  calling  of 
the  strike  on  July  1  results  were  poor.  After  Septem- 
ber, conditions  became  nearer  normal,  but  high  costs  of 
labor  and  supplies  and  the  comparatively  low  price  for 
copper  kept  profits  down. 

The  production  of  smelting  ore,  amounting  to  81,728 
dry  tons,  came  mostly  from  the  west  side  orebodies,  and 
the  east  side  orebodies  furnished  most  of  the  concentrat- 
ing ore,  which  totaled  114,217  tons;  small  amounts  of 
siliceous  and  iron  ores  brought  the  total  tonnage  up  to 
199,888,  of  an  average  grade  of  4.97%  copper,  compared 
with  152,059  tons,  averaging  5.88%  copper,  in  the  pre- 
vious year.  Development"  work  totaled  24,321  ft.,  as 
compared  with  42,018  in  1916.  Favorable  developments 
were  made  on  the  lowest  level,  the  18th;  on  the  west 
side  of  that  level  an  orebody  140  x  110  ft.  was  shown 
to  average  5.8%  copper  over  its  entire  length  of  140 
ft. ;  on  the  east  side  one  vein  33  to  61  ft.  wide  was 
developed  and  proved  to  connect  with  ore  on  the  16th 
level. 

Copper  produced  totaled  32,365,795  lb.,  and  was  sold 
at  an  average  price  of  25.91c,  per  lb.  The  extraction 
for  1917  was  88.01% ;  30.5%  of  this  total  being  secured 
by  flotation,  69.0%  by  water  concentration,  and  0.5% 
from  overflow  slimes  sent  to  the  smeltery.  The  con- 
centration cost  was  $1.25  per  ton  milled,  the  smelting 
cost  $3.13  per  ton  for  the  198,548  tons  of  charge,  and 
the  converting  $8.96  per  ton  of  fine  copper  produced  in 
bullion.  All  of  these  operating  costs  show  considerable 
increases  over  the  corresponding  results  for  1916,  but 
the  cost  of  power  decreased  to  $65.17  per  hp.  year  from 
$74.14  in  the  previous  year.  Sales  of  metals  amounted 
to  $8,595,444,  miscellaneous  income  was  $39,727,  and 
total  operating  and  administrative  expenses  were  $6,- 
258,662.  Charges  for  taxes,  depreciation  of  plant  and 
depletion  of  mines  amounted  to  $1,155,244,  and  reducf.d 
net  surplus  for  the  year  to  $1,221,264.  Dividends  total- 
ing $2,376,262,  or  $8  per  share,  were  paid,  and  $4,820,- 
403  remains  at  the  credit  of  surplus. 


South  African  Asbestos  Supply  is  now  assured,  an  amnle 
supply  having  been  discovered  in  the  Asbestos  Mountains 
and  in  the  lower  Griquatown  beds.  The  deposits  have  been 
developed  as  far  north  as  the  Bechuanaland  Protectorate. 
The  work  is  carried  out  by  the  aid  of  Kafir  labor,  and  the 
fibre  produced  averages  25%  1  in.  or  over. 
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Tall  Chimneys  in  Metallurgical  Plants 


A  S2immary  of  data  concerning  the  notable  chim- 
neys of  the  leading  metallurgical  plants  in  North 
America  and  the  Saganoseki  chimney  in  Japan, 
until  recently  the  tallest  in  the  world.  Illustra- 
tions of  important  structures  are  presented,  in- 
cluding the  recently  completed  chimney  at 
Tacoma,  Wash.,  built  of  paving  brick,  and 
holding   the  present    world's   record  for  height. 


AMERICAN  engineers  have  built  not  a  few  great 
chimneys.  The  large  scale  on  which  metallur- 
gical operations  in  the  United  States  have  de- 
veloped has  made  the  metallurgical  industry  a  fertile 
field  for  the  talents  of  experts  in  the  building  of  tall 
chimneys,  the  highest  of  which  has  recently  been  com- 
pleted at  Tacoma,  Wash.  There  are  probably  more  chim- 
neys of  the  first  magnitude  in  the  United  States  than  in 


is  of  itself  an  engineering  poem,  worthy  of  a  special 
in'ticle  devoted  solely  to  its  design  and  construction. 
It  is  possible  to  present  here  only  some  miscellaneous 
and  necessarily  incomplete  data  that  accumulated  in 
the  course  of  securing  a  group  of  photographs  originally 
intended  for  the  department  of  "Photographs  from  the 
Field."  The  data  have  come  mainly  from  the  construc- 
tors, and,  so  far  as  possible,  are  presented  practically 
as  received.  The  endeavor  has  been  to  secure  important 
examples  of  each  type  of  chimney  and,  wherever  pos- 
sible, the  highest  one  known. 

In  discussing  chimneys,  one  of  the  features  of  most 
interest  is  the  height;  hence  it  is  practically  necessary 
in  writing  of  tall  chimneys  to  violate  one  of  the  Jour- 
nal's rules  and  use  the  superlative  freely.  To  eliminate 
it  would  destroy  to  a  considerable  extent  the  interest 
in  these  great  structures.  For  example,  to  read  of  the 
"highest  chimney  in  the  world  at  Tacoma,  Wash.,"  is 
more  interesting  and,  in  a  general  way,  more  infer  n.i- 


FIG.   1 
TALLEST   PERFORATED    RADIAL   BRICK    STACK 
P'iK.  1 — This  slack  was  erected  at  the  Great  Falls,  Mont.,  works  of    the    Anaconda 
Chimney  Con-strurtion  Co.      It  is  506  ft.   high  and   50  ft.   Inside  at   the  top.      Fig.   2 — "When  the  United  Verde  Copper  Co.  erected   it 
new  smelting  works  in   l!tl3.  its  engineers,  Rei)ath  &  Mcflregor,  di-cided  upon  a  400  x   30-ft.  steel  stack,  which  was  erected  by 
Chicago  Bridge  and  Iron  Works. 


FIG.  2. 
WORLD'S    HIGHEST    STEEL    STACK 
Copper    Mining    Co.    by    the    Alphons    Custodi-i 
he  United  Verde  Copper  Co.  erected 

the 


any  other  country,  though  until  recently  the  record 
for  the  world's  highest  stack  was  held  by  Japan  How- 
ever, it  is  worth  noting  that  even  the  570-ft.  Saganoseki 
chimney  was  designed  and  built  under  the  direction  of 
American  engineers. 

To  record  adequately  the  creation  of  these  engineer- 
ing monuments,  for  such  they  are,  would  ref|uire  a 
volume.     Each  of  the  chimneys  illustrated  in  this  issue 


tive  than  the  possibly  prosaic  description  of  the  "chim- 
ney at  Tacoma,  Wash.,  572  ft.  10  in.  high  by  23  ft.  11  in 
inside  diameter  at  top."  "The  world's  highest  rein- 
forced-concrete  chimney  at  Saganoseki,  Japan,"  is  like- 
v.ise  a  more  expressive  and  suitable  caption  of  the 
splendid  monument,  illustrated  on  another  page,  than 
the  mere  statement  that  it  is  570  ft.  high.  Hence,  we 
are  taking  the  liberty  of  indulging  in  superlatives,  with 
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a  full  appreciation  of  the  dangers  of  being  wrong  and 
the  possibility  of  correction  by  some  observant  and 
meticulous  reader.  This  usually  happens  when  one  says 
anything  is  the  greatest,  smallest,  or  longest  in  the 
world.  If  the  superlative  is  not  correct  as  here  set 
forth,  the  notes  may  prove  ultimately  informative  by 
eliciting  correction  and  amplification. 

The  chimney  which  naturally  engages  attention  first 
Is  the  latest  one  to  enter  the  lists  as  "the  highest  in  the 


STARTING  THE  SAGANOSEKI  CONCRETE  STACK 

tvorld."  The  Tacoma  stack  was  placed  in  operation 
ibout  the  first  of  March,  1918.  As  built,  it  is  572  ft. 
LO  in.  high  and  23  ft.  11  in.  inside  diameter  at  the  top 
;\nd  38  ft.  11  in.  inside  the  lining  at  the  base.  The 
jutside  diameter  of  the  stack  shell  at  the  base  is  50 


ft.  2  in.  The  shell  is  built  of  paving  brick  on  a  concrete 
footing.  Owing  to  the  unevenness  of  the  hardpan,  the 
concrete  base  was  put  down  to  a  depth  of  30  ft.,  where 
'.he  hard  blue  clay  extended  under  the  entire  area  of 
the  concrete  block.  Details  of  the  foundation  have 
been  discussed  by  Charles  Evan  Fowler  in  Engineervag 
News-Record  of  Apr.  4,  1918.  The  superstructure  was 
built  by  the  Alphons  Custodis  Chimney  Construction 
Co.,  of  95  Nassau  St.,  New  York.  The  brick  shell 
ranges  in  thickness  from  5  ft.  1  in.  at  the  base  to  13i 
in.  just  below  the  bell  at  the  top.  The  stack  has  a  4-in. 
sectional  firebrick  lining,  separated  from  the  shell  by 
1-  2-in.  air  space.  Over  2,500,000  bricks  were  u.sed  in 
the  construction  of  the  stack  shell,  and,  including  the 
brick  lining,  the  total  weight  on  the  foundation  is  over 
12,000  tons.  An  accompanying  view  shows  the  recently 
completed  stack,  which  is  built  on  a  ridge  about  150 
ft.  high,  making  the  top  of  the  chimney  about  725  ft. 
i-.bove  tidewater,  a  few  hundred  feet  away.  A  better 
iippreciation  of  the  height  of  the  new  stack  is  obtained 
when  it  is  known  that  the  other  chimney  shown  in  the 
same  illustration  is  300  ft.  high  and  18  ft.  in  diameter. 

The  smaller  reinforced-concrete  stack  was  built  in 
1905  by  the  Weber  Chimney  Co.,  1452  McCormick  Bldg., 
Chicago,  and  was  of  a  standard  type  of  construction 
at  that  time,  referred  to  as  cylindrical  chimneys,  being 
of  uniform  inside  diameter  from  base  to  top;  it  cost 
about  $30,000  and  was  built  on  a  reinforced-concrete 
base,  39  ft.  6  in.  square  and  6  ft.  6  in.  thick,  made 
with  1:3:5  mix,  stone  not  over  2-in.  size.  The  wall 
thickness  was  9  in.  up  to  a  height  of  90  ft.,  where 
the  shell  wall  was  reduced  to  7  in.  in  thickness.  The 
lower  90  ft.  of  the  chimney  has  a  double  wall,  the  inner 
shell  being  4  in.  thick;  it  is  separated  from  the  outer 
v/all  by  a  4-in.  air  space.  The  calculations  allowed  for 
a  compression  of  600  lb.  per  sq.in.  on  the  concrete  and 
a  tension  of  21,000  lb.  per  sq.in.  for  the  steel,  assum- 
ing maximum  wind  conditions  of  100  miles  per  hour. 
The  1905  chimney  was  constructed  with  li  x  li  x  T%in. 
T-bars  for  horizontal  reinforcing.  More  recent  coni- 
form chimneys,  built  by  the  Weber  Chimney  Co.,  such 
as  the  Blackwell,  Okla.,  stack,  have  "horizontal"  rein- 
forcing of  l-m.  round  bars,  spaced  at  14-in.  centers, 
but  wound  spirally  for  the  entire  height  of  the  stack 
and  lining.  The  usual  vertical  bars  are,  of  course, 
used.  The  maximum  tension  allowed  for  the  steel  does 
not  exceed  16,000  lb.  per  sq.in.  The  compression  in 
these  stacks  varies  from  350  to  450  lb.  per  sq.in.,  de- 
pending on  the  dimensions  of  the  chimney. 

The  chimney  built  for  the  Saganoseki  copper  smelt- 
ery until  recently  held  the  record  as  the  highest  chim- 
ney  in   the   world;    it   is   still   the   highest   reinforced- 


TALL  CHIMNEYS  FOR  METALLURGICAL  W(UIKS 

Inside  Diaii 

Height,  at  Top, 

Situation  Works  Material  Ft.  Ft. 

racoma,  Wash Tacoma  Smolting  Co Paving  brick 572.8  ^3.9 

Saganoseki,  .Japan Reinforced  conorete. 570  26  25 

\.naconda,  Mont,  (a) . . .  .    Anaconda  Copper  Mining  Co Perforated  radial  brick ...  .  525  60 

jrcat  Falls,  Mont Anaconda  Copper  Mining  Co Perforated  radial  brick ...  .  506  50 

Murray,  Utah  (a) American  Smelting  and  Refining  Co Perforated  radial  brick.  ..  .  450  20 

Illarkdale,  Ariz,  (a) United  Verde  f]xtension  Mining  Co Perforated  radial  brick.  ..  .  425  30 

:;iarkdale,  Ariz United  Verde  Copper  Co Steel 400.  1  30 

East  Helena,  Mont American  Smelting  and  Refining  Co Perforated  radial  brick ....  400  16 

El  Paso,  Texas El  Paso  Smelting  Works Perforated  radial  brick ....  400  30 

ZIollinsville,  111 St.  Louis  Smelting  and  Refining  Co Reinforced  hollow  tile 375  16 

Bayonne,  N.  J.  (6) Orford  Copper  Co Perforated  radial  brick 365  10 

Port  Colborne,  Ont.  (6)..    International  Nickel  Co.,  Canada Reinforced  concrete 350  12 

A.naconda,  Mont Anaconda  Copper  Mining  Co Brick 300  30 

Blackwell.  Okla.  (c) Bartlesville  Zinc  Co Reinforced  concrete ,2n  lo 

Tacoma,  Wash Tacoma  Smelting  Co Reinforced  concrete 300  18 

El  Paso,  Texas  {d) El  Paso  Smelting  Works Reinforced  concrete 300  16 


Builderw 
Alphons  Custodis  Chimney  Construction  Co. 
Weber  Chimney  Co. 

Alphons  Custodis  Chimney  Construction  Co. 
Alphons  Custodis  Chimney  Construction  Co. 

Alphons  Custodis  Chimney  Construction  Co. 

Chicago  Bridge  and  Iron  Works 

Alphons  Custodis  Chimney  Construction  Co. 

Alphons  Custodis  Chimney  Construction  Co. 

Wiederholdt  Construction  Co. 

Alphons  Custodis  Chimney  Construction  Co. 

General  Concrete  Construction  Co. 

Weber  Chimney  Co. 
Weber  Chimney  Co. 
General  Concrete  Construction  Co. 


(o)  Building.       (6)  Two  chimneys  of  same  dimensions.       (c)  Wislicenus  top.      (d)  Wislicenus  top,  but  openings  have  since  been  closed. 


170 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  106,  No.  4 


concrete  chimney.  Tetsurow  Komakine  has  stated'  that 
a  1000-ft.  concrete  stack  was  being  constructed  in 
Japan,  but  builders  in  the  United  States  are  under  the 
impression   that   Mr.   Komakine   had   reference   to   the 


A      37o  l-T.      .S.MKhTKIiY      .STACK      AT     COLLIXSVILLE,      ILL. 
BUILT    OF    REINFORCED    HOLLOW    TILE 

No  T— J^f-neral   view  of  the  completed  stack.     No.    2 — A  closer 

vl<--  haft  and  ladder.     No.  3 — A  part  sectional  view  of  the 

W'l-  'lie,      .N'o.    4 — BeKlnniriK  of  (.•onstructlon   work  on  the 

Co;  rimney.  the  highest  of  It.s   type. 

stack  at  Saganoseki.  The  stack  proper  is  570  ft.  high 
{•nd  i.s  built  on  a  hill  430  ft,  above  the  .sea,  the  sum  of 
ihcHC  two  figures  just  equaling  the  1000  ft.  mentioned 
by   Mr.   Komakine.     According  to  the  builders   of  the 


Saganoseki  chimney,  the  Weber  Chimney  Co.,  ihe 
Japanese  stack  is  570  ft.  high,  42  ft.  8  in.  outside 
diameter  at  the  base  and  26  ft.  3  in.  inside  diam.eter  at 
the  top.  The  chimney  is  of  the  coniform  type  and 
with  appurtenances  cost  about  $250,000.  The  flue  con- 
necting the  smelting  furnaces  with  the  chimney  is  2500 
ft.  long.  The  foundation  block  contains  2711  cu.yd. 
of  concrete  and  is  95  ft.  in  diameter.  The  double  wall 
in  this  stack  runs  to  a  height  of  150  ft.  The  shell 
thickness  at  the  base  is  29J  in.  and  tapers  to  7  in.  at 
the  top.  Compression  on  the  concrete  is  figured  at  550 
lb.  per  sq.  in.  The  mix  used  for  the  builders'  later 
concrete  chimneys  is  1:2^:4,  which  they  consider 
superior  to  the  old  dry,  tamped  mix  of  one  part  of 
cement  to  three  parts  of  sand. 

The  Great  Falls  stack,  506  ft.  high  by  50  ft.  inside 
diameter  at  the  top,  probably  offers  the  greatest  gas- 
carrying  capacity  of  all  chimneys  now  operating.  It 
will  soon  be  surpassed  by  the  new  Anaconda  chimney, 
525  X  60  ft.,  which  is  .I'ust  being  started  at  the  Washoe 
works  of  the  company,  at  Anaconda,  Mont.  The  Great 
Falls  stack,  which  has  been  fully  described',  was  de- 
signed to  remove  4,000,000  cu.ft.  of  gas  at  a  tempera- 
ture of  600°  Fahrenheit. 

The  United  Verde  Copper  Co.'s  steel  stack,  400  ft. 
1  in.  high  by  30  ft.  diameter,  is  unique  among  large 
smelting  stacks,  no  other  works  of  the  first  magnitude 
in  this  country  using  steel  as  the  material  for  its  main 
stack.  This  chimney  was  designed  to  handle  2,000,^00 
cu.ft.  of  gas  and  has  been  described  at  length  by  C.  W. 
Cromweir.  Several  smelting-works  stacks  have  been 
erected  in  this  country  with  Wislicenus  tops — a  lattice 
or  openwork  effect  to  assist  in  diffusing  the  gases  with 
the  air.  There  is  some  difference  of  opinion  as  to 
the  value  of  the  Wislicenus  dissipator,  but  American 
practice  is  trending  toward  high  stacks  and  delivering 
the  gases  into  the  air  at  a  high  temperature,  rather 
than  to  reduce  the  draft  in  the  stack  through  the 
Wislicenus  openings.  It  is  worthy  of  note  that  the 
openings  in  the  300-ft.  concrete  stack  at  El  Paso 
have  been  closed,  and  at  some  other  works  the  Wisli- 
cenus arrangement  is  regarded  as  more  useful  for  its 
moral  effect  than  for  superior  dispersion  of  the  gases. 

The  twin  350-ft.  chimneys  recently  erected  at  the 
International  Nickel  Co.'s  refinery  at  Port  Colborne, 
Ont,,  are  stated  by  the  builders,  the  General  Concrete 
Construction  Co,,  of  30  Church  St.,  New  York,  to  be 
the  tallest  reinforced-concrete  chimneys  in  North 
America.  They  are  29  ft.  4  in.  outside  diameter  at  the 
base  and  12  ft.  inside  at  the  top.  Flue  conditions  were 
unusually  severe,  there  being  four  flues,  each  7  x  20 
ft.  in  the  clear.  On  this  account  the  concrete  shell  was 
made  51  i  in.  thick  at  the  bottom.  The  chimneys  are  lined 
with  firebrick  to  the  tops,  which  have  special  terra-cotta 
caps.  The  vertical  reinforcing  in  these  chimneys  is 
^-in.  square  twisted  rods  and  the  horizontal  reinforce- 
ment is  wire  mesh  consisting  of  i-in.  longitudinal  rods 
spaced  at  4-in.  centers,  laced  triangularly  and  placed 
around  and  wired  to  tha  vertical  rods.  Altogether,  five 
concrete  chimneys  were  erected  at  the  Port  Colborne 
refinery,  their  application  being  to  a  variety  of  condi- 
tions. The  concrete  was  mixed  in  the  proportion  of 
one   part   of   cement,   2i    parts   of   sand   and   three   of 
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g^ravel;  it  was  prepared  in  a  batch  mixer  and  poured 
wet  in  special  steel  forms,  adjustable  to  the  taper 
of  the  chimney.  The  forms  and  several  of  the  Port 
Colborne  chimneys  are  shown  on  p.  173  of  this  issue. 


CONCRETE   CHIMNEY  AT   EL   PASO   SMELTING   WORKS 

The  chimney,  built  at  El  Paso,  Texas,  by  the  General  Concrete 
Construction  Co.,  is  300  ft.  high  by  16  ft.  inside  diameter.  The 
peculiar  perforated  effect  at  the  top  of  the  chimney  is  the  Wis- 
licenus  top,  which  was  made  by  inserting  rows  of  2-in.  pipe  in 
the  concrete  for  about  50  ft.  from  the  chimney  cap.  The  Wis- 
licenus  "dissipator"  was  found  to  reduce  the  draft  so  much  that 
the  openings  have  since  been  closed. 

Besides  these  metallurgical  chimneys,  there  are  several 
industrial  chimneys  in  America  over  300  ft.  in  height. 
Two  of  these  are  noteworthy  for  their  height  and  some 
special  features.  One  is  the  chimney  at  the  paint  works 
of  C.  K.  Williams  &  Co.  at  Easton,  Penn.     This  radial- 


brick  chimney  is  375  ft.  high,  but  tapers  to  only  7 
ft.  inside  diameter  at  the  top.  A  300  x  19  ft.  radial- 
brick  chimney  was  recently  erected  for  the  Arlingt^on 
Mills,  at  Lawrence,  Mass.  It  has  as  a  special  feature 
two  superimposed  hoppers  in  the  base  for  the  purpose 
of  collecting  and  discharging  soot,  thus  keeping  the 
opening  at  the  chimney  base  practically  free  from 
accumulations  of  soot  and  ash  and  preventing  dangerous 
temperatures  from  the  burning  of  a  large  accumula- 
tion of  soot.  Difficulties  from  this  source,  however,  do 
not  arise  in  metallurgical  chimneys. 


Water  Tanks  and  Piping  in  Cold 
Climates 

At  mines  and  mills  where  severe  winter  conditions 
prevail,  precautions  must  be  taken  with  exposed  tanks, 
pipes  and  launders.  The  following  notes  on  experience 
at  a  mill  where  the  thermometer  frequently  goes  to 
40°  F.  below,  and  where  zero  weather  is  continuous  over 
long  periods,  may  be  of  interest: 

Pipe  lines,  when  buried,  should  have  sufficient  depth 
of  covering  to  avoid  any  possibility  of  freezing,  even  if 
the  water  in  them  should  become  stagnant.  If  doubt 
exists  on  this  point,  they  had  best  remain  above  ground 
and  be  provided  with  an  easily  removable  covering. 
Light  snow  is  a  good  insulator;  and,  in  regions  of  deep 
snow,  pipes  do  not  require  a  great  depth  of  covering. 
Where  snowfall  is  scant,  they  freeze  at  considerable 
depth,  as  at  Leadville,  Colo.,  where  this  occurs 
at  depths  of  six  and  seven  feet  beneath  the  sur- 
face. Special  attention  should  be  given  to  points  where 
pipes  cross  under  wagon  roads  or  trails,  where  the  soil 
over  them  becomes  compacted  and  transmits  cold  several 
times  more  readily  than  where  not  so  compacted.  Put 
the  pipe  in  a  box  and  fill  in  with  a  poor  conductor. 

Avoid  wherever  possible  the  placing  of  valves  and 
drain  cocks  outside  of  buildings.  The  usual  box  filled 
with  stable  manure  is  frequently  a  necessary  evil,  but 
many  times  all  valves  can  be  put  inside  a  building  by 
proper  planning.  If  extra  expense  is  involved,  it  should 
be  met.  A  case  in  point  is  the  valve  in  the  pipe 
line  leading  from  a  tank.  Instead  of  putting  it  outside 
the  tank  and  providing  a  box,  it  will  be  found  far  pref- 
erable to  put  the  valve  inside  the  tank,  where  it  will 
be  immersed,  and  to  provide  it  with  a  long  handle  ex- 
tending up  through  the  water. 

Tanks  must  be  given  some  protection  to  prevent  burst- 
ing, as  the  formation  of  ice  in  any  considerable  thick- 
ness exerts  great  pressure.  An  economical  method  is  to 
enclose  the  tank  in  a  rough  board,  hip-roofed  housing 
with  a  minimum  clearance  between  tank  and  housing  of, 
say,  one  foot,  the  outside  being  papered  and  the  space 
filled  with  hay,  sawdust,  or  other  light,  dry  and  cheap 
non-conducting  material.  The  opening  under  the  roof 
and  over  the  surface  of  the  water  is  small,  and  can  be 
heated  easily  in  the  severest  weather  with  a  kerosene 
burner  or  electric  heater. 

Exposed  iron-pipe  lines  require  a  high  velocity 
v/ater.  The  contents  of  an  exposed  4-in.  pipe  line 
livering  water  at  250  g.p.m.,  i.e.,  with  a  velocity 
about  5  ft.  per  sec,  were  found  to  freeze  when 
thermometer  remained  at  or  below  15°  F.  The  difiiculty 
was  overcome  by  enclosing  the  pipe  in  a  box  with  a  3-in. 
clearance  filled  with  sawdust. 
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ONK    OF    TWO    a&O-KT.    C  iSCllKTlC    CHJ.M.NIOYS    AT    J.\Ti;]i.\A'I"IO.\'AI.    .XICKIOI.    CO.'.S    lilOKINlOUY    AT     I'OK'I     .  .....,,,. 

Thfcw  art-  the  hlKhfKt  r<  lnforc<Kl-o(»ncr<-te  chlmncyH  In  North  AinerU-a.  Tln-y  are  350  ft,  hiKh,  12  ft.  iiisuio  diamotcr  at 
U>p  an'J  2'J  ft.  1  In.  oijImUI*-  dlarrnKrr  at  thf  l>aH<'.  Klvc  rolnforcf^d-roncTi-te  chlmncyH  were  built  at  the  Port  Colhorne  rellnery  by 
0»-n<Tal  <'niirr4-[f  f 'onHtruit  Ion  f.'o.  of  .N'«;w  York  and  CMcuKo.  Thr-  chlmneyH  wi-rc  built  of  a  l:2i:3  mix  poured  In  the  8p( 
■tet-l  formH  Hhown  on  thu  oppowlte  pago.     ThoBc  forniH  arc  adJuHtalil<-  to  the  taper  of  the  chimney. 
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CONCRETE  CHIMNEYS  UNDER  CONSTRUCTION   AT  THE  PORT  COLBOliNE,  ONT.,  NICKEL  REFINERY,  WITH 

SPECIAL   ADJUSTABLE    STEEL   FORMS 
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THi;  TAiwwoHT  <jJiiAi.\i:v   i.\  'I'lir;  woitM),   at  tacoma,  wash. — 572   \n\   10   in.  iiicir 

ThiH  chimney  wan  oomplet*-*!  In  February.  1918,  for  the  Tacoma  SmeltInK  Co.  and  Is  erected  on  a  rldgo  or  hoKhack  about  150  ft 
hlich,  making  the  top  of  lh<:  chlmnJ-y  about  725  ft.  al<ov<-  tidewater.  It  wiiH  built  of  pavliiff  brick  on  a  concntu  footing  extending 
30  ft.  In  the  ground  throuKh  a  bed  of  Hand  and  Into  hard  blue  clay. 
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THE  WORLD'S  HIGHEST  REINFORCED-CONCRETE     CHI.MNEY,     AT     SAGAXOSEKI,     JAPAN 

This  chimnev  was  until  this  vear  the  world's  highest  chimney,  being  570  ft.  high  and  26  ft  3  In.  inside  diameter  at  the  top. 
It  is  now  eclipsed  by  the  newly  completed  brick  chimney  at  Taccma.  Wash.,  which  is  572  ft.  10  m.  high.  The  baganoseki  c.iuniie> 
was  built  bv  the  Weber  Chimney  Co.  and  is  on  the  top  of  a  hill  430  ft.  above  the  smelting  works,  niakmg  the  top  of  the  stack 
about  1000  "ft.  above  the  smeltery  site,  or  the  adjacent  sea.  It  has  been  stated  by  Tetsurow  Komakme  that  a  1000-ft.  concrete  stack 
was  being  erected  in  Japan  but  American  builders  are  under  the  impression  that  Mr.  Komakme  had  reference  to  the  stack  at  !5aga- 
noseki,  which  is  570  ft.  above  foundation.  With  the  430-ft.  elevation  of  the  hill,  the  total  height  above  sea  level  would  total  the 
1000  ft.  mentioned  by  Mr.  Komakine. 
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Spelter  Statistics  for  1917 


By  W.  R.  INGALLS 


REVISED  and  complete  statistics  of  the  zinc  in- 
dustry of  the  United  States  in  1917  are  given  in 
■  this  article,  reports  having  been  received  from 
all  of  the  ore  smelters.  I  did  not  undertake  to  collect  the 
statistics  of  production  by  the  dross  smelters  either  in 
1916  or  1917,  and  the  total  of  spelter  production  reported 
as  available  for  consumption  is  short  by  just  so  much. 
Some  of  this  spelter  is  as  good  as,  some  of  it  is  even 
better  than,  prime  Western,  this  referring  to  redistilled 
spelter.  Simple  remelted  spelter  is,  of  course,  inferior. 
In  a  statistical  investigation  of  this  subject  it  is  difficult 
to  draw  the  line  between  spelter  recovered  after  use 
and  spelter  reworked  from  waste  in  the  course  of  manu- 
facture. The  former  is  a  true  addition  to  the  supply 
available  for  consumption;  the  latter  is  merely  an  in- 
cident to  consumption.  About  all  that  may  safely  be 
said  statistically  on  this  subject  is  that  there  is  a 
rather  large  production  of  reclaimed  spelter  and  that 
statistics  of  consumption  that  do  not  take  it  into  ac- 
count are  incomplete. 

At  the  same  time  that  the  statistics  for  1917  were 
collected,  those  for  1916  were  revised.  There  are 
always  likely  to  be  some  errors,  both  in  the  original 
reports  of  producers  and  in  the  computations  in  this 
office.  However,  these  are  generally  slight  and  quite 
immaterial  with  respect  to  the  general  results.  Cor- 
rections are  made  from  year  to  year.  This  explanation 
accounts  for  the  slight  alterations  of  figures  for  1916 
from  those  that  have  previously  been  published. 

Production — The  total  production  of  spelter  by  ore 
smelters  in  1917  was  682,411  tons,  against  680,018  tons 
in  1916.  In  1917  there  were  17  ore  smelters  who  pro- 
duced spelter  from  dross  to  a  more  or  less  extent,  an 
increase  of  three  over  the  previous  year.  The  production 
from  dross,  skimmings,  etc.,  was  16,166  tons  in  1917, 
against  11,6S1  tons  in  1916. 

The  statistics  of  spelter  production  by  quarters  show 
the  maintenance  during  the  first  half  of  1917  of  the 
high  rate  attained  toward  the  end  of  1916.     Indeed,  the 

PRODUCTION  OF  SPELTER 


States 

Arkanaas 

Coloittdo 

(In  Tons  of 
By  Ore  Sme 
1913 

'.'.'.'.        "8.637 
111,551 

2000  Lb.) 

ters  Only 

1914 

8.152 
130,587 
53,424 
92,467 

85,682 

1915 

8,984 
161,665 
111,052 
111,405 

114.036 

1916 

7,637 

8,908 

181,495 

154,396 

169,064 

10,963 

147,555 

1917 
25,701 
7,735 
176,071 

85,157 

86,505 

Oklahoma 

Electrolytic 

East  and  others  (a) 

83,230 
'  69,687 

204,587 
27,245 
154,567 

Totals 358,262      370,312      507,142      680,018 

(i)  Includes  Anaconda  and  other  (-lectrolytic  production  in  1915. 


682,411 


output  in  the  second  quarter  of  1917  was  but  little 
inferior  to  the  maximum  recorded  for  any  quarter  in 
the  history  of  our  industry.  With  the  third  quarter 
came  a  decline,  however,  which  has  continued  during 
1918,  the  output  of  spelter  for  the  last  year  having  been 
less  in  each  quarter  than  in  that  immediately  preceding. 
The  closing  of  plants  began  in  the  second  quarter  of 
1917,  when  two  dropped  out.  Operations  were  ceased 
in  five  in  the  third  quarter  and  in  five  more  in  the  fourth 
quarter.  As  an  offset,  two  new  plants  went  into  opera- 
tion, these  being  the  Athletic,  which  began  smelting  in 
the  second  quarter,  and  the  Terre  Haute  plant  of  the 


Grasselli  company,  which  began  in  the  third.  These  rep- 
resented the  tail  end  of  the  new  construction  begun  in 
1916.  The  plants  that  blew  out  were  chiefly  those  with 
coal-fired  Belgian  furnaces  and  some  in  the  natural 
gas  fields  that  were  subject  to  high  costs.  At  the  end 
of  1917  there  were  12  plants  idle  which  had  been 
producers  earlier  in  the  year. 

Spelter  Production  According  to  Fuel — Of  the  total 
spelter  production  of  the  ore  smelters  in  1911,  concerns 

SPELTER  PRODUCTION.   1913-1917.  BY  QUARTERS 
(In  Tons  of   2000  Lb.) 
Reports  of  Ore  Smelters  Only 
1913 
District  I  II 

Illinois 27,924  28,523 

ICansas-Missouri 22,006  23,820 

Oklahoma 21.430  21,840 

Others  (a) 20,722  20,153 


Totals 92,082 

I 

Illinois 31,005 

Kansas-Missouri 13,939 

Oklahoma 22,563 

Others  (a) 22,717 


1914 


Totals.. 90,224 

1915 

Illinois 35,786 

Kansas-Missouri 14,090 

Oklahoma 24,713 

Others(a) 26,255 


Totals 100,844 

1916 

Illinois 45,344 

Arkansas 

Kansas-Missouri 38,513 

Oklahoma 34,994 

Others  (a) 37,853 


Totals 156,704 

1917 

lUinois 48,756 

Arkansas 5,597 

Kansas-Missouri 26,350 

Oklahoma 53,280 

Electrolytic 7,950 

Others(a) 42,013 


Totals 183,946 


94,336 

32,482 
14,659 
22,960 
22,715 

92,816 

39,511 
24,554 
26,984 
30,575 

121,624 
45,547 

'  42,488 
38,786 
39,873 

166,694 

47,237 
6,847 

25,621 

57,227 
8,362 

41,700 

186,994 


III 
26,118 
19,204 
18,502 
19,238 

83,062 

32,512 
13,193 
22,945 
24,106 

92,756 

41,791 
32,152 
28,613 
31,360 

133,916 

41,953 
2,977 
39,447 
42,604 
41,514 

168,495 

40,379 
7,596 

19,443 

48,478 
5,096 

39,736 

160,728 


IV 
28,986 
20,127 
21,458 
18,211 

88,782 

34,588 
11,633 
23,999 
24,296 

94,516 

44,577 
40,256 
31,095 
34,830 

150,758 

48,651 
4,660 
33,948 
52,680 
48,186 

188,125 

39,699 
5,661 

15,091 

45,602 
5,837 

38,853 

150,743 


(a)  With  the  exception  of  one  plant  in  Colorado,  these  are  all  Eastern  works. 
In  the  fourth  quarter  of  1915  and  in  1916  is  included  Anaconda  and  other  electro- 
lytic production. 

using  coal  as  fuel  produced  119,989  tons,  or  about  40% 
of  the  total.  In  1912  they  produced  134,077  tons,  which 
was  only  about  38%  of  the  total.  In  1913  their  pro- 
duction was  157,653  tons,  or  about  44%  of  the  total; 
in  1914  it  was  173,520  tons,  or  about  48%  of  the  to- 
tal; in  1915  it  was  227,143  tons,  or  about  45%  of  the 
total;  in  1916  it  was  28'9,007  tons,  or  about  42%,  of  the 
total;  and  in  1917  it  was  282,498  tons,  or  about  41%  of 
the  total.  The  remainder  of  the  production  was  made  by 
smelters  using  natural  gas  as  fuel.  Up  to  1915  there 
was  a  general  tendency  toward  increasing  production 
by  the  smelters  using  coal  as  fuel,  their  proportion  of 
the  total  output  having  risen  from  40%  in  1911,  to  48% 
in  1914.  In  1915  it  fell  to  45%,  in  spite  of  the  revival  of 
smelting  at  Pittsburg,  Kan.,  which  is  easily  explained. 
There  were  a  lot  of  inactive  natural-gas  smelteries  that 
could  be  put  quickly  into  operation,  which  was  done,  and, 
moreover,  it  was  quicker  and  easier  to  build  new  plants 
in  the  natural-gas  fields  than  in  the  coal  fields.  The  same 
conditions  continued  in  1916,  and  the  ratio  of  the 
spelter  produced  by  smelting  with  coal  fell  to  42%, 
which  took  us  about  back  to  the  situation  of  1912. 

Electrolytic  Zinc — The  production  of  electrolytic  zinc 
in  the  United  States  in  1917  was  27,245  tons,  against 
10,963   tons    in    1916.      The    Consolidated    Mining   and 
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melting  Co.,  of  Canada,  at  Trail,  B.  C,  produced  9956 
ms  in  1917  and  2986  tons  in  1916.  The  American 
-oducers  in  1917  were  the  Anaconda,  River  Smelting 
id  Refining  Co.,  Judge  Mining  and  Smelting  Co.,  and 
e  Mammoth  plant  of  the  United  States  Smelting, 
efining  and  Mining  Co.  One  other  concern  was 
igaged  in  the  electrolytic  refining  of  crude  spelter, 
hose  output  does  not  appear  in  these  statistics,  for 
le  reason  that  it  duplicates  the  report  of  distilled 
lelter. 

The  Electrolytic  Zinc  Co.  of  Australia,  which  has 
lilt  a  plant  at  Risdon,  near  Hobart,  in  Tasmania,  for 
e  treatment  of  Broken  Hill  ore,  began  production  early 
1918,  and  since  then  has  been  producing  about  10 
ns  of  spelter  per  day. 

Fine  Zinc — It  was  reported  from  11  works  in  1917 
lat  they  had  been  engaged  in  the  redistillation  of 
mmon  spelter.  The  aggregate  production  of  refined 
lelter  reported  by  them  was  41,468  tons.  This  was 
elter  of  high  grade,  probably  assaying  in  the  main 
om  99.75  to  99.90%  of  zinc.  The  production  of  re- 
stilled  spelter  in  1916  was  63,000  tons.  Among  other 
le  spelters  is  the  Mascot  brand  of  the  American  Zinc, 
;ad  and  Smelting  Co.,  produced  directly  from  ore. 
)elters  running  above  99.9%  zinc  are  the  Horsehead 
id  Bertha  brands,  directly  distilled;  and  the  electro- 
tic  metal.  Altogether,  the  output  of  fine  zincs  in 
17  was  probably  close  to  100,000  tons. 
Late  in  1917  an  investigation  of  the  suitability  of 
elter  for  the  manufacture  of  cartridge  brass  and 
her  high-grade  brass  was  made,  which  investigation 
i  to  the  following  representations  to  the  War  Indus- 
ies  Board,  jointly  by  nine  large  smelting  companies: 

Failure  of  cartridge  cases  by  seasoning-cracking  and 
litting  is  due,  according  to  the  consensus  of  opinion  among 
ass  metallurgists,  to  the  release  of  mechanical  strains 
Toduced  during  the  manufacture.  Possibility  of  impuri- 
s,  especially  cadmium,  as  a  contributory  factor,  is  by 
jm  dismissed.  Cartridge  brass  made  from  the  highest 
ade,  non-cadmiferous  spelter  is  subject  to  seasoning-crack- 
f.  Experiments  with  brass  into  which  cadmium  in  vary- 
j  amounts  has  been  purposely  introduced  exhibit  no 
:reased  tendency  toward  seasoning-cracking,  as  compared 
th  brass  free  from  cadmium.  There  is  some  evidence  to 
licate  that  cadmium  in  brass  may  improve  its  mechanical 
aperties;  and  the  opinion  is  entertained  by  some  brass 
ftallurgists  that  some  cadmium  in  spelter  may  be  bene- 
ial  in  brass  manufacture.  However,  in  making  brass 
th  spelter  containing  high  cadmium,  but  little  cadmium 
not  more  than  0.02% — is  to  be  found  in  the  brass,  and 

effect  is  regarded  as  inappreciable  one  way  or  another, 
e  bulk  of  the  cadmium  is  volatilized  from  the  brass  pot 
d  is  found  largely  in  the  flue  dust  therefrom.  The  entire 
jject  of  cadmium  is  practically  ignored  by  the  most  expe- 
nced  brass-makers.    The  influence  of  lead  and  iron  in  brass 

well  understood,  and  these  impurities  are  covered  by 
3cise  specifications.  The  French  government  has  sup- 
ed  American  contractors  for  cartridge  discs  with  large 
antities  of  spelter  containing  up  to  0.4%  lead  plus  iron, 
thout  any  specification  as  to  cadmium.  The  British  gov- 
iment,  which,  in  the  early  years  of  the  war,  required 
^igh-Grade"  spelter,  has  recently  liberalized  its  specifica- 
ns,  and  for  cartridge  brass  now  takes  spelter  containing 

to  0.3%  lead  and  does  not  stipulate  anything  as  to  cad- 
um.  American  producers  have  supplied  both  of  these 
v'ernments,  and  also  the  Russian  and  Italian,  with  large 
antities  of  spelter,  without  receiving  any  complaint.  If 
;  manufacture  of  cartridge  brass  during  the  war  had 
m  limited  to  "High-Grade"  spelter,  the  supply  would 
ve  been  far  from  sufficient.  Finally,  and  most  conclus- 
ly,    the    Brass    Committee    of    the    Advisory    Council    of 


National  Defence,  comprising  the  leading  brass  manufac- 
turers of  the  United  States,  advised  the  United  States  Gov- 
ernment that  with  the  use  of  spelter  containing  not  more 
than  0.10  to  0.12%  lead,  0.02%  iron  and  up  to  O.Or,'/,  cad- 
mium, they  could  make  good  cartridge  brass,  and  included 
brands  of  spelter  refined  by  redistillation  among  those  which 
they  considered  suitable.  This  recommendation  by  the 
Brass  Committee  is  in  itself  considered  a  sufficient  reason 
for  the  liberalizing  of  the  spelter  specifications  of  the  United 
States,  and  by  comparison  with  what  the  French  and  British 
are  actually  doing  is  regarded  as  being  very  conservative. 
Indeed,  such  spelter  will  make  brass  coming  within  the 
limits  of  toleration  of  impurities  in  the  existing  specifica- 
tions of  the  Ordnance  Department  of  the  Army  of  the 
United  States. 

The  above  representations  led  to  a  liberalizing  of 
its  specifications  by  the  Ordnance  Department  of  the 
Army  early  in  1918.  I  may  say,  further,  that  there 
has  since  then  been  full  confirmation  of  the  represen- 
tations by  the  British  munitioning  authorities. 

I  think  that  the  practice  of  classifying  spelter 
among  grades  is  insufficiently  definite  and  ought  to  be 
discarded,  except,  perhaps,  for  general  expressions.  The 
common  impurities  of  spelter  are  lead,  iron  and  cad- 
mium. The  iron  content  is  easily  controlled  and  is 
nearly  constant.  Cadmium,  as  has  been  shown,  is  harm- 
less for  most  purposes,  and  may  even  be  beneficial  for 
some.  The  controlling  factor  in  the  quality  of  spelter 
in  general  is  therefore  the  lead  content.  Spelter  should 
be  bought,  I  think,  upon  specifications  limiting  lead 
plus  iron,  say,  to  less  than  0.05%,  from  0.05  to  0.1%, 
from  0.1  to  0.15%,  and  so  on.  If  a  restriction  upon 
cadmium  be  really  necessary — and  for  a  few  purposes 
it  is — let  the  toleration  of  it  also  be  specified. 

General  Conditions  of  Ore  Supply— The  reports  as 
to  ore  receipts  give  interesting  indications  as  to  practice 
in  smelting  and  as  to  market  conditions.  The  smelters 
who  make  sulphuric  acid  continue,  as  in  the  past,  to 
draw  their  ore  mainly  from  Wisconsin  and  from  the 
Joplin  district  (including  Oklahoma).  For  the  manu- 
facture of  sulphuric  acid  this  ore  is  recognized  to  be 
superior,  but  it  is  noteworthy  that  several  of  the  zinc 
acid  makers  are  using  a  larger  and  larger  proportion 
of  Western  ore.  Of  the  total  number  of  works — 48 — 
there  were  16  in  1917  that  used  nothing  but  ore  from 
the  high-grade  districts,  viz.,  Missouri,  Kansas,  Okla- 
homa, Wisconsin  and  Arkansas,  the  total  quantity  taken 
by  them  from  those  states  being  290,026  tons. 

There  were  nine  works  that  did  not  use  any  ore  from 
the  high-grade  districts,  their  chief  supply  being  ore 
from  the  Rocky  Mountain  region  and  from  foreign 
countries.  Imported  ores  were  smelted  by  20  works. 
In  1917  Australian  ore  was  received  at  three  smelter- 
ies, all  of  which  were  east  of  the  Mississippi  River. 
These  figures  do  not  show  any  great  change  from 
the  previous  year,  except  with  respect  to  the  use  of 
Australian  ore.  The  arrivals  of  the  latter  in  1917  were 
only  the  fag  end  of  the  contracts  made  in  1915-16,  the 
increase  in  freight  rates  having  checked  further  im- 
portations from  that  source. 

Ore  Smelted — The  smelters,  as  distinct  and  separate 
from  the  electrolytic  producers,  reported  that  in  1917 
they  treated  1,149,172  tons  of  blende  and  424,311  tons 
of  calamine,  a  total  of  1,573,483  tons.  In  1916  they 
smelted  1,203,839  tons  of  blende  and  510,075  tons  of 
calamine,  a  total  of  1,713,912  tons.  As  I  remarked  last 
year,  it  should  not  be  attempted  to  draw  too  fine  distinc- 
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tions  from  these  figures  respecting  either  the  quantity 
or  the  average  yield  of  the  ore  smelted,  some  smelters 
apparently  having  reported  "ore  received"  as  "ore 
smelted,"  and  there  was  probably  some  other  confusion 
respecting  this  inquiry.  However;  we  may  draw  some 
rough  deductions. 

In  1914  the  calamine  smelted  was  about  26*%  of 
the  total;  in  1915  it  was  about  28i%;  in  1916 
about  29Kr;  and  in  1917,  about  26.9%.  The  ten- 
dency to  use  a  larger  proportion  of  calamine  in 
smelting  that  was  exhibited  in  1915  and  1916  was 
checked  in  1917,  when  the  smelters  were  forced  by 
adverse  market  conditions  to  seek  high-grade  blende 
rather  than  low-grade  calamine,  as  in  1915,  but  the 
increase  was  not  so  marked  as  it  was  between  1915 
and  1914. 

Grade  of  Ore  Smelted — In  the  accompanying  table 
an  attempt  has  been  made  to  estimate  the  average  grade 
of  the  ore  smelted  during  the  last  few  years.  The  most 
uncertain  factor  is  the  percentage  of  metallurgical  ex- 
traction, which  has  been  assumed  at  83.3%  in  1915-17 
and  at  86  ^c    in   1914.     These  assumptions  are  purely 

ORE  SMELTED  AND  YIELD 

1914      1915      1916      1917 

T9talproduction  of  spelter,  tons 370,312        507,142        680,018        682,411 

Ninety  per  cent,  of  production  of  zinc 

dust 938  1,299  2,086  4,424 

Total  production  of  zinc,  tons 371,250        508,441         682,104        686,835 

Less  production  of  electrolytic,  tons     10,963  27,245 

371,250        508,441         671,141         659,590 
Less  product  ion  from  dross,  tons 12,355  12,538  11,681  16,166 

Net  production  of  spelter,  tons 358,895  495,903  659,460  643,424 

Amount  of  ore  smelted,  tons 855.435  1,188,075  1,713,912  1,573,483 

Average  spelter  per  ton  ore,  percent...  41   96  41    74  38.49  40.88 

Estimated  average  recovrr.N',  per  cent.  86  0  83  3  83.3  82.0 

Estimatedgradeof  ore,  percent 48  8  50.1  46.2  49!  9 

arbitrary.  Of  course,  the  calculated  grade  of  the  ore 
is  too  low  in  just  the  proportion  that  the  estimate  of 
metallurgical  recovery  is  too  high.  However,  the  figures 
afford  a  sort  of  an  index  as  to  the  nature  of  the  raw 
material  purchased  by  the  smelters. 

Receipts  of  Ore — The  receipts  of  ore  by  smelters  in 
1917  showed  a  decrease,  the  grand  total  having  been 
1,613,272  tons,  compared  with  1,777,891  tons  in  1916. 
These  totals  include  the  receipts  of  ore  by  the  smelters 
only,  and  do  not  include  the  ore  that  was  taken  by  the 
manufacturers  of  zinc  oxide  or  what  was  used  by  the 
producers  of  electrolytic  zinc.  Such  a  decrease  was, 
of  course,  to  be  expected,  in  view  of  the  large  number 
of  plants  shutting  down,  using  up  their  ore  stocks  and 
not  taking  any  more. 

In  my  report  last  year  I  said: 

The  aggregate  of  ore  receipts  in  1916  was  considerably 
larger  than  the  aggregate  of  the  ore  smelted,  just  as  was 
the  case  in  1914  and  1915.  The  explanation  of  this  feature 
in  191G  must  in  the  main  be  the  same  as  in  the  previous 
years,  namely,  the  stocking  up  of  new  plants.  A  large 
tonnage  of  ore  must  always  be  carried  in  the  bins  for  a 
working  re.serve,  a  sort  of  balance  wheel,  so  to  speak.  Not 
until  a  considerable  number  of  plants  go  out  of  operation, 
and  not  until  there  be  a  general  contraction  in  smelting, 
sliall  we  see  statistics  showing  a  greater  quantity  of  ore 
smelted  than  received.  However,  I  desire  to  point  out  in 
this  connection  that  extremely  fine  deductions  should  not 
be  drawn  from  these  statistics,  for,  although  they  are  com- 
piled from  returns  made  by  all  the  smelters,  it  is  possible, 
nay,  even  probable,  that  some  smelters  misunderstood 
the  inquiry  and  unintentionally  made  incorrect  returns. 
This,  of  course,  is  a  factor  that  enters  into  all  statistics. 

Following  the  above  rea.soning,  we  should  have  ex- 
pected a  larger  quantity  of  ore  smelted  than   received 


in  1917.  The  statistics  show  1,573,483  tons  smelted 
and  1,613,272  tons  received.  It  is  likely  that  statistical 
inaccuracies  are  responsible  for  this  exhibition. 

The  zinc-ore  statistics  for  the  United  States  do  not 
require  any  extended  comment.  In  the  case  of  every 
state  there  was  decreased  production,  except  in  the 
Joplin  district  and  Wisconsin.  It  has  been  necessary  to 
group    Arkansas,    Missouri,     Kansas    and    Oklahoma, 

RECEIPTS  OF  ZINC  ORE 

(In  tons  of  2000  lb.     This  table  includes  the  receipts  of  ore  by  the  smelters  only 

and  does  not  include  the  production  of  ore  exported  or  what  was  taken  by 

the  electrolytic  producers  or  by  the  manufacturers  of  zinc  oxide.) 

State  1912  1913  1914  1915  1916  1917 

Arizona 11,937  9,347  6,357  14,718  17,243  14,837 

Arkansas 1,567  1,500  1,737  7,017  12,854  (c) 

California 6,639  6,796  8,827  27,445  41,291  12,444 

Colorado 212,423  220,166  164,739  148,359  194,418  184,304 

Idaho 19,482  31,835  57,001  78,767  104,575  86.172 

Kentucky 947  441  434  1,863  2,460  2,019 

Missouri-Kansas..  289,177  280,000  247,723  278,099  369,397  (c) 
Missouri  -  Kansas- 
Oklahoma  -  Ar- 
kansas   (rf)  (d)  (d)  (d)  (d)  475,069 

Montana 34,034  91,257  125,663  200,528  233,645  171,904 

Nevada 20,654  22,313  20,447  24,949  51,670  35,045 

New  Mexico 25,889  14,593  15,369  37,042  35,734  16,353 

Oklahoma 4,325  23,500  26,247  25,231  42,799  (r) 

Tennessee 6,635  8,297  18,708  38,527  43,309  38,488 

Utah 24,539  27,073  20,322  21,535  43,240  21,381 

Wisconsin 90,762  89,662  74,311  90,128  91,561  137,248 

Others  and  undis- 
tributed   56,099  57,241  57,936  122,490  111,273  192,393 

Totals 805,109      884,021      845,8211,116,698  1,395,469   1,387,657 

Mexico 29,436        19,965        16,414        49,171  142,687      135,368 

Canada 9,707          6,012        10,532        14,000  31,877        21,502 

Australia     68,448  134,464        37,031 

Other  foreign 9,211  73,394        31,714 

Grand  totaIs(6)..      844,252      909,998(6)872,767  1,257,528  1,777,891   1,613,272 

(a)  Including  Illinois  and  Iowa.  (6)  In  addition  to  the  ore  reported  frofti 
Canada  and  Mexico,  zinc  smelters  received  a  few  thousand  tons  from  Europe 
and  Eastern  Siberia  in  1913.  (c)  See  "Missouri-Kansas-Oklahoma-Arkansas." 
(d)  See  under  separate  states. 

as  some  producers  were  unable  to  report  them  sepa- 
rately. The  totals  of  those  who  did  report  separately 
were  as  follows :  Arkansas,  7047 ;  Missouri-Kansas,  204,- 
781 ;  Oklahoma,  97,518.  The  grouped  reports  aggregated 
165,723  tons. 

Spelter  Stocks — The  stock  of  spelter  at  works  on  Dec. 
31,  1917,  being  the  aggregate  of  the  reports  of  all  the 
smelters,  was  56,591  tons,  compared  with  16,085  tons  at 
the  beginning  of  1917.  These  figures  include  both  high- 
grade  and  common  spelter. 

Sulphuric  Acid — In  1917,  there  were  12  smelters  who 
produced  sulphuric  acid  from  blende,  one  more  than 
in  1916.  The  enumeration  is,  however,  open  to  some 
criticism,  owing  to  complications  that  are  developing  in 
the  industry.  It  is  often  good  business  to  roast  the 
blende  at  a  good  center  for  the  distribution  for  sulphuric 
acid,  and  reship  the  roasted  ore  to  a  good  point  for 
zinc  distillation.  The  Western  Chemical  Co.  has  for 
a  long  time  roasted  ore  at  Denver,  Colo.,  and  sold  the 
product  to  smelters.  The  National  Zinc  Co.  has  no 
roasting   furnaces   at   its   smeltery   at   Springfield,    III, 

STATISTICS  OF  SPELTER-SULIMIUKIC  ACID  WOHK.s 
(In  Tons  of  2000  I.b.) 

1913           1914           1915            1916  1917 

Ore  received 364,741      434,666      614,565      752,021  779.941 

Spelter  produced 148,188      196,529      244,252      293,525  313,433 

.Sulphuric  acid,  basis  60 deg...      305.167      355.424      475,740      683,514  817,573 

which  gets  its  ore  from  the  roasting  plant  of  the  com- 
pany at  Argentine,  Kan.  Similarly,  the  Grasselli  Chem- 
ical Co.  roasts  at  Canton,  Cincinnati,  Newcastle,  Cleve- 
land and  Grasselli  the  ore  that  is  needed  by  its  smelter- 
ies at  Clarksburg,  Meadowbrook  and  Terre  Haute.  The 
New  Jersey  Zinc  Co.  has  a  roasting  plant  at  Tiltonville, 
Ohio,  which  supplies  other  smelters.  With  the  movement 
of  the  zinc-smelting  industry  to  the  eastward,  the  separa- 
tion of  blende  roasting  and  zinc  distillation  is  becoming 
more  marked,  as  it  has  been  for  a  long  time  in  Europe. 
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[t  will  appear  from  this  that  the  definition  between  zinc 
smelters'  acid  and  acid  derived  from  other  sources  is 
becoming  more  and  more  uncertain.  The  statistics  that 
[  offer  are  to  be  regarded,  therefore,  as  more  valuable 
'or  comparative  purposes  than  as  indicative  of  precise 
-esults,  although  in  the  latter  respect  they  are  probably 
lot  far  out  of  the  way. 

It  is  to  be  remarked  that  no  attempt  should  be  made 
;o  determine  from  the  accompanying  statistics  any 
•atios  between  ore  received  and  sulphuric  acid  produced 
)r  between  spelter  produced  and  sulphuric  acid  pro- 
luced,  for  the  reason  that  certain  concerns  received  and 
imelted  a  good  deal  of  calamine,  which,  of  course,  never 
vent  through  the  blende-roasting  department  at  all. 

Smelting  Capacity — The  capacity  of  the  zinc-smelt- 
ng  works  of  the  United  States  at  the  end  of  1917  is 

ZINC-SMELTING  CAPACITY  OF  THE  UNITED  STATES 
(Number  of  Retorts  at  End  of  Y'cars) 

Name                                             Situation  1916  1917 

Lmencan  Spelter  Co.  (a) Pittsburg,  Kan.  (//)      896  (h)      896 

Imerican  Steel  &  Wire  Co Donora,  IVnn.  9,120  9,120 

imerican  Zinc  and  Chem.  Co.  («) . .  Langcloth,  Penn.  7,296  7,296 

Lmerican  Zinc  Co.  of  111 Hillsboro,  111.  4,864  4,864 

imerican  Zinc,  Lead  and  Smg. Co. (a)  Bearing,  Kan.  4,480  4,480 

Lmerican  Zinc,  Lead  and  Smg. Co. (o)  Caney,  Kan.  6,080  6,080 
Lmerican  Zinc,  Lead  and  Smg.  Co. 

(c)  (a) Neodesha,  Kan.  3,760  3,760 

Lmerican  Zinc,  Lead  and  Smg.  Co.(c)  E.  St.  Louis  ,111.  4,864  5,620 

Arkansas  Zinc  and  Smelting  Corpn  Van  Buren,  Ark.  2,400  3,200 

ithlitic  Min.  and  Smelting  Co. .  .  Fort  Smith,  Ark.  {d)  1,664 

Jartlesville  Zinc  Co Bartlesville,  Okla.  7,488  5,184 

5artles\'ille  Zinc  Co Blackwell,  Okla.  8,800  9,600 

5artlesville  Zinc  Co CoUinsville,  Okla.  13,440  13,440 

(artles\Tlle  Zinc  Co.,  Lanyon-Starr 

Branch Bartlesville,  Okla.  3,456  3,456 

'hanute  Spelter  Co Chanute,  Kan.  1,280  (g) 

Cherokee  Smelting  Co Cherokee,  Kan.  (h)     896  (h)      896 

;ollinsville  Zinc  Co.  (a) CoIlinsviUe,  111.  1,984  (6)    1,984 

;agle-Picher  Lead  Co Henryetta,  Okla.  3,000  (6)    3,000 

:dgar  Zinc  Co Carondelet,  Mo.  2,000  1,982 

;dgar  Zinc  Co    Cherryvale,  Kan.  4,800  5,040 

<oit  Smith  Spelter  Co Fort  Smith,  Ark.  2,560  2,560 

'rasselli  Chemical  Co Clarksburg,  W.  Va.  5,760  5,760 

Jrasselli  Chemical  Co Meadowbrook,  W.  Va.         8,544  8,520 

irasselli  Chemical  Co Terre  Haute,  Ind.  (rf)  3,360 

legeler  Zinc  Co Danville,  111.  5,400  5,400 

[enryetta  Spelter  Co Henryetta,  Okla.  3,000  (a)    3,000 

llinois  Zinc  Co Peru,  111.  4,640  (h)    4,640 

ola  Zinc  Co Concrete,  Kan.  (6)      660  (h)       660 

oplin  Ore  and  Spelter  Co Pittsburg,  Kan.  {j)    1,792    (a)    

.B.  Kirk  Gas  and  Acid  Co.  (a)....  lola,  Kan.  3,440  3,440 

Cusa  Spelter  Co Kusa,  Okla.  3,720  7,520 

.a  Harpe  Spelter  Co Kusa,  Okla.  4,000  (A)    ... 

.anyon  Smelting  Co Pittsburg,  Kan.  448  (h)       448 

Lobert  Lanyon  Zinc  and  Acid  Co..  Hillsboro,  111.  3,200  (6)    3,200 

lanyon-Starr  Smelting  Co.  (e) 

latthiessen&HegelerZincCo...  .  LaSalle.Ill.  6,168  6,168 

lineral  Point  Zinc  Co Depue,   111.  9,068  9,068 

Missouri  Zinc  Smelting  Co.  (a) Rich  Hill,  Mo.  (f)      448  (6)       448 

fational  Zinc  Co Bartlesville,  Okla.  4,970  4,256 

rational  Zinc  Co Springfield,  111.  3,800  4,480 

revada  Smelting  Co Nevada,  Mo.  672  (h)       672 

few  Jersey  Zinc  Co.  of  Penn Palmerton,  Penn.  7,200  7,200 

•klahoma  Spelter  Co Kusa,  Okla.  CO   '.600  (h)    1,600 

•wen  Spelter  Co Caney,  Kan.  1,920  1,920 

'ittsburg  Zinc  Co Pittsburg,  Kan.  910  (h)       910 

'rime  Western  Spelter  Co Gas  City,  Kan.  4,866  4,866 

•uinton  Spelter  Co Quinton,  Okla.  1,340  2,016 

andoval  Zinc  Co Sandoval,  111.  672    (a)    

"ulsa  Fuel  and  Manufacturing  Co..  CoUinsville,  Okla.  6,232  6,232 

United  States  Smelting  Co.  (a).  ..  .  Altoona,  Kan.  4,600  4,640 

fnitod  States  Smelting  Co Checotah,  Okla.  4,480  5,120 

'nited  States  Smelting  Co La  Harpe,  Kan.  1,926  (g)    . 

Jnitcd  States  Zinc  Co.  (0 Henryetta,  Okla.  1,200  2,400 

fnitotl  States  Zinc  Co Sand  Springs,  Okla.  8,000  8,000 

Inited  States  Zinc  Co Pueblo,  Colo.  1,984  2,200 

initcd  Zinc  Smelting  Corpn Moundsville,  W.  Va.  (d)  (m)    1,728 

'nited  Zinc  Smelting Corpn.  (i)....  Clarksburg,  W.  Va.  3,648  3,648 

Ve\T  Smelting  Co Weir,  Kan.  448  (a)       448 

Totals 213,510        218,090 

(a)  Closed  during  latter  part  of  1917.  (b)  No  report  received;  entered  the 
ime  as  previous  year,  (c)  Formerly  Granby  Mining  and  Smelting  Co.  (d) 
Inder  construction,  (e)  See  Bartlesville  Zinc  Co.  ('/)  Dismantled  end  of  191/. 
h)  Idle,  (i)  Formerly  Clarksburg  Zinc  Co.  (.)  Idle  latter  part  of  1916.  (/.) 
ibsorbed  by  Kusa  Spelter  Co.  (0  Formerly  Western  Spelter  Co.  (m)  Not  yet 
i  operation. 

:iven  in  the  accompanying  table.  This  statement  falls 
hort  of  measuring  the  real  increase  of  zinc-producing 
apacity,  for  it  takes  no  account  of  the  electrolytic 
ilants. 

At  the  end  of  1917  the  listed  smelters  of  the  United 
>tates  possessed  a  total  of  about  218,100  retorts,  of 
^^hich  operating  smelters  had  196,560.  Of  these  the 
lumber  in  use  on  Dec.  15  was  127,193. 


At  the  end  of  1917  new  furnaces,  comprising  840 
retorts,  were  reported  as  being  in  process  of  construc- 
tion, the  corresponding  figure  at  the  end  of  1916  being 
14,108. 

Imports  and  Exports — The  imports  and  exports  of 
ore,  spelter,  sheet  zinc  and  zinc  dust  are  given  in  an 
accompanying  table,  the  figures  of  which  require  no 
explanation.    It  will  l>e  observed  that  the  Government 

I.MPORTS  AND  EXPORTS,  BY  (QUARTERS 
1914 


Imports 

n 

III 
IV 

Ore 
Ore, 

Or. 
Ore, 

On 
Ore 

■,  Long  Tons 
3,355 
4,727 
6,849 
13,607 

28,538 
Long  Tons  (c) 
2,883 
4,297 
1,319 
1,421 

9,920 

?,  Long  Tons 
14,909 
44,449 
33,863 
48,611 

Spelter,  Lb. 
500,253 
512,123 
664,012 
83,191 

Dust,  Lb. 

1,288,249 

1,256,259 

535,471 

1,524,128 

Year 

Exports 

I 

II 

III 

IV 

1,759,579 

Spelter,  Lb.  (u) 

842,465 

872,511 

48.177,681 

90,591,936 

140,484,593 
1915 

Spelter,  Lb. 
480.949 
496,601 
461,957 
369,457 

1.808,964 
Spelter,  Lb. 
83,313,386  (a) 
56,829,272  (a) 
39,528,063  (b) 
58,318,807(6) 

237,989,528 
1916 

Spelter,  Lb. 
435,896 
492,823 
243,186 
196,655 

1,368,560 

Spelter,    Lb.    (6) 

66,840,110 

78,645,760 

113,997,791 

128,219,039 

4,604,107 

Dross,  Lb. 

572,477 

1,239,570 
3,259,020 

Year 

Imports 

II 
III 
IV 

5,071,067 

Dust,  Lb. 
502,008 
316,073 
355,431 
538,861 

Year 
Exports 

II 
III 

IV 

141,832 
Long  Tons  (c) 

60S 
108 
30 

1,712,373 

Zinc  Sheet,  Lb. 

(«■) 

(f) 

12.929,438 

11,836,786 

Year 

Imports 

II 
III 
IV 

743 

;,  Long  Tons 
110,293 

98,497 

74,855 

60,966 

24,766,224 

Dust,  Lb. 
779,253 
477,425 
273,899 
337,125 

Year 
Exports 

11 
III 
IV 

344,611 

,  Long  Tons 

■  '  30' 
40 

1,867,702 
Zinc  Sheet,  Lb. 
7,174,116 
3,748,914 
6,399.813 
7,701.339 

Year 

Imports 

II 
III 
IV 

Ore 
Ore 

70     , 

,  Long  Tons 

65,087 
123,859 

39,392 

22,587 

188,925  ((0 
,  Long  Tons 

'32 
334 
814 

387,702,700 
1917 

Spelter,     Lb. 
153,127 
119,005 
99,868 
141,153 

25,024,182 

Dust,  Lb. 
112,199 
304,638 
228,510 
155,990 

Year 
Exports 
I 
II 
III 
IV 

513,153 
Spelter,  Lb. 
124,254,565 
111,881,657 
92,476,060 
75,970,949 

801,337 
Zinc  Sheet,  Lb. 
3,843,800 
8,896,880 
10,557,745 
8,331,372 

Year  1,180  (rf)  404,562, 152  ((031,700,915 

(a)  Includes  zinc  in  sheets.  (6)  Does  not  include  zinc  in  sheets,  which  was 
reported  separately  from  July  I.  1915.  (c)  In  addition  to  the  exports  of  ore  here 
reported,  there  were  exported  ore  and  calamine  of  foreign  origin,  the  zinc  content 
of  which  amounted  to  279,000  lb.  in  1914  and  1,218,500  lb.  in  1915.  (rf)  The 
quarterly  figures  do  not  foot  up  to  the  total  given.  Both  are  from  the  report  of 
the  U.  S.  Dept.  of  Commerce,  and  the  difference  is  probably  due  to  corrections 
made  after  the  monthly  figures  were  published,  of  which  we  have  no  knowledge. 
(e)  Included  with  spelter. 

figures  for  the  exportation  of  spelter  are  different  from 
those  representing  the  production  of  spelter  in  bond  as 
reported  by  the  smelters ;  also  that  there  are  discrepan- 
cies with  respect  to  the  importation  of  ore.  These  dif- 
ferences are  explained  in  part  by  the  difference  of  the 
periods  comprised  within  the  respective  reports,  the 
smelters  reporting  the  spelter  when  it  leaves  their 
works  and  the  Government  reporting  it  when  it  is 
entered  for  export  in  the  custom  house.  In  1917  the 
smelters  reported  the  production  of  82,530  tons  of  spel- 
ter in  bond,  of  which  18,771  tons  was  exported,  while  the 
Government  reported  the  exportation  of  63,889  tons  of 
foreign  origin. 

In  addition  to  the  figures  given  in  the  tables  which 
accompany  this  article,  the  following  data  are  of  in- 
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terest:  The  zinc  content  of  ore  imported  in  1916  was 
148,146  short  tons,  whereas,  in  1917,  it  was  only  72,474 
short  tons.  In  1916  the  United  States  exported  only  48 
tons  of  zinc  dross,  but  13,305  tons  of  that  byproduct  was 
shipped  abroad  in  1917. 

There  have  been  some  changes  in  the  figures  of 
exports  of  spelter  and  sheet  zinc  in  1916,  which  it  is  well 
to  note.  The  total  spelter  exported  in  1916  was  reported 
by  the  Department  of  Commerce  in  its  Monthly  Sinn- 
7tiarii  for  December,  1916,  as  384,230,412  lb.  In  the 
December,  1917,  issue  of  the  Monthly  Summary  it  is 
given  as  387,702,700  lb.,  and  our  table  is  corrected  in 
accordance  therewith.  Similarly,  the  sheet  zinc  exported 
in  1916  was  first  stated  to  be  28',501,869  lb.,  the  revised 
figure  being  25,024,182.  It  would  appear  that  there  had 
been  an  error  in  the  classification  of  these  forms  of  the 
metal,  which  was  later  on  discovered. 

Bonded  Spelter — In  1917  there  was  produced  82,530 
tons  of  spelter  in  bond.  In  1916  the  production  in  this 
way  was  94,626  tons;  in  1915  it  was  15,781  tons;  in 
1914,  5630  tons;  in  1913,  5904  tons,  and  in  1912,  15,- 
781  tons. 

Zinc  Dust — The  production  of  commercial  zinc  dust 
in  1917  was  4915  tons,  as  compared  with  2318  tons  in 
1916;  1443  in  1915;  1042  in  1914;  423  in  1913;  and  492 
in  1912.  In  1913  only  two  smelters  were  engaged  in 
this  manufacture,  but  when  the  outbreak  of  the  war 
in  1914  cut  off  America's  foreign  supply  and  the  price 
rose  from  about  6c.  per  lb.  to  15(o  16c.,  several  additional 
smelters  engaged  in  the  manufacture  of  it,  until  there 
are  now  nine. 

The  importation  of  zinc  dust  was  401  tons  in  1917, 
compared  with  934  tons  in  1916;  856  in  1915;  2302  in 
1914;  2200  in  1913,  and  2400  tons  in  1912. 

Large  Producers — A  particularly  interesting  feature 
of  the  zinc  business  in  recent  year^  has  been  the  entry 
of  several  general  metallurgical  companies  into  this 
field.  I  mean  companies  that  are  engaged  in  the  pro- 
duction of  other  metals  and  have  begun  the  production 
of  spelter  as  a  new  feature  of  their  business.  Inasmuch 
as  several  of  these  companies  make  public  reports,  their 
outputs  in  tons  in  1917  and  1916  may  he  stated  as  fol- 
lows, the  figures  for  1917  being  given  first  and  those  for 
1916  in  parenthe.ses  immediately  following:  United 
States  Steel  Corporation,  67,418  (55,S'98)  ;  American 
Smelting  and  Refining  Co.,  26,261  (23,904)  ;  United 
States  Smelting  Co.,  26,795   (32,292). 

Consumption — In  my  report  for  last  year  I  explained 
the  great  difficulty  in  arriving  at  statistics  of  actual  con- 
sumption, although  in  the  main  the  large  consumers  are 

CON.SUMPTIOX  OF  SPELTER 
(In  Tons  of  2,000  Lb.) 

Pun)o»e  1916  1917 

f.    '                ■      200.000  190,000 

« 175,000  170,000 

47,S00  57,000 

rization 6,100  6,300 

'                          2,300  2,300 

'                       -'-8 4,300  4,300 

I  li'i.i-  .•    'i  IJ.IOO  15,100 

T..t:.U  4JO,000        445,000 

generou.s  in  their  cooperation  and  just  as  willing 
to  communicate  their  figures  as  are  producers.  How- 
ever, there  are  exceptions,  whose  failure  to  respond  pre- 
vents the  figures  from  being  complete,  and  there  are 
numerous  small  consumers  whose  figures  it  is  impossible 
to  a.scertain. 

The  consumers  in    1917,  as   in   previous  years,  were 


asked  to  state  the  amount  of  their  use,  not  purchase,  but 
there  is  doubt  if  this  discrimination  was  in  all  cases  un- 
derstood. However,  I  am  bound  to  assume  that  it  was. 
Statistics  computed  on  this  basis  will  not  tally  with 
estimates  of  consumption  arrived  at  in  any  other  way,  for 
the  items  of  stocks  in  transit  and  in  the  hands  of  con- 
sumers, for  which  there  are  no  statistics,  intervene. 

Galvanizers  to  the  number  of  92  reported  the  use  of 
136,079  tons  of  spelter  in  1917,  against  143,631  in  the 
previous  year.  There  were  reports  aggregating  8148 
tons  in  1917  from  concerns  from  whom  I  had  no  informa- 
tion for  1916,  and  there  were  reports  aggregating  11,218 
tons  from  concerns  which  furnished  reports  for  1916 
but  did  not  do  so  for  1917.    There  were  no  reports  from 

DELIVERIES  FOR  CONSUMPTION  ' 

(In  Tons  of  2000  Lb.) 

1913  1914            1915            1916  1917 

Stook,  .Ian.  1 4,264  40,115        23,500         14,300  16,085 

Production 378,762  388,312      507,142      680,018  682,411 

Imports 6,100  880             904             684  257 

Totals 389,126  429,307  531,546  695,002  698,753 

Exports,  domestic 7,782  64,802  106,220  150,622  138,392 

Exports,  foreign 6,526  5,440  12,775  43,229  63,889 

Stock,  Dec.  31 40,115  23,500  14,300  16,085  56,591 

Deliveries 334,703  335,565  398,251  485,066  439,881 

three  large  galvanizers  whose  use  of  spelter  in  1916 
was  estimated  at  8650,  and  whose  use  of  it  in  1917  was 
probably  less.  Furthermore,  we  had  on  our  list  the 
names  of  17  galvanizers  from  whom  no  reports  were  re- 
ceived in  either  year,  and  for  whom  no  satisfactory  es- 
timates could  be  made.  The  definite  statistics  show  one 
thing  clearly,  viz.,  the  use  of  spelter  for  galvanizing  in 
1917  was  less  than  in  1916,  but  the  setback  was  not  so 
great  as  was  currently  supposed.  I  think  it  probable 
that  the  total  use  of  spelter  for  galvanizing  in  1917 
was  in  the  neighborhood  of  190,000  tons,  against  about 
200,000  tons  in  1916. 

Treating  the  consumption  of  spelter  for  brass-making 
in  the  same  way,  43  brass  manufacturers  reported  the 
use  of  136,278  tons  in  1916  and  133,166  in  1917,  also  a 
decrease,  although  not  so  large  as  in  the  case  of  the 
galvanizers.  Brass-makers  who  reported  only  for  1916, 
five  in  number,  used  7918'  tons  of  spelter,  and  eight  con- 
cerns who  reported  only  for  1917  used  847  tons.  Four 
brass-makers  who  are  large  consumers  and  who  did 
not  report  for  either  year  were  estimated  as  using 
22,000  tons  in  1916,  and  in  1917  they  probably  used 
about  as  much.  There  are  about  six  important  brass- 
makers  who  are  not  represented  in  the  statistics,  as 
they  did  not  give  information,  and  it  is  impossible  to 
estimate  for  them.  I  think  it  probable  that  the  con- 
sumption of  spelter  for  brass-making  was  about  175,000 
tons  in  1916  and  about  170,000  tons  in  1917. 

The  consumption  of  spelter  for  sheet  zinc  by  the 
concerns  that  reported  for  both  years  (four  in  num- 
ber) was  44,399  tons  in  1917,  and  38,955  tons  in  1916. 
One  large  consumer  reported  for  1917  only,  and  another, 
not  so  large,  for  1916  only.  Making  an  estimate  for  the 
missing  year  in  each  of  these  cases,  we  have  a  total  of 
57,000  tons  for  1917,  and  47,500  tons  for  1916.  In  my 
report  for  last  year  there  was  an  inadvertent  omission  of 
one  large  concern,  wherefore  the  figure  now  given  for 
1916  is  quite  different  from  that  of  a  year  ago.  The 
figures  for  sheet-zinc  production  include  the  manufac- 
ture of  wide  sheets  and  narrow  sheets,  or  ribbons;  also 
of  plate  zinc,  but  I  think  it  likely  that  there  is  a  con- 
siderable production  of  the  latter  that  has  escaped 
reckoning. 
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We  can  estimate  the  consumption  of  zinc  used  in  lead 
desilverization  with  sufficient  accuracy  by  reckoning  the 
use  of  zinc  to  the  amount  of  1%  of  the  lead  refined. 
Computing  in  this  manner,  the  consumption  of  zinc  for 
this  purpose  in  1917  was  6300  tons,  against  6100  tons 
in  1916. 

Returns  respecting  the  use  of  zinc  for  castings,  for 
the  manufacture  of  zinc  chloride,  zinc  sulphate  and  other 
chemicals,  for  lithophone  and  other  pigments  (not  with 
any  reference  to  zinc  oxide  made  directly  from  ore) 
are  too  incomplete  to  permit  me  to  make  any  reliable 
deductions  for  1917. 

The  above  figures  are  summarized  in  the  table  headed 
"Consumption  of  Spelter,"  and  in  another  table  are 
given  the  "Deliveries  for  Consumption,"  computed  in 
the  usual  manner.  In  the  estimates  of  actual  consump- 
tion, galvanizing  is,  if  anything,  reckoned  too  high, 
and  brass-making  too  low,  but  these  comments,  if  cor- 
rect, are  true  of  each  year  in  about  the  same  proportion. 

Last  year  the  consumption  estimated  on  the  basis  of 
reports  by  consumers  was  about  40,000  tons  less  than 
the  deliveries  estimated  by  difference  in  the  usual  man- 
ner. It  was  remarked  also  at  that  time  that  "there  was 
in  reality  a  large  increase  of  stock,  which,  however,  was 
unavailable  owing  to  delays  in  transit,  and  did  not  be- 
come released  until  1917.  Consumers  then  obtaining 
possession  of  what  they  had  previously  bought  were 
able  to  reduce  their  buying."  In  view  of  this  apprecia- 
tion of  the  invisible  stock  a  year  ago,  it  is  not  surpris- 
ing to  find  that  in  1917  actual  consumption  was  in  ex- 
cess of  the  deliveries. 


L.  Vogelstein  &  Co. — Beer,  Sondheimer 
&  Co.  Boards  Reorganized 

The  Alien  Property  Custodian,  in  view  of  the  report 
which  L.  Vogelstein  &  Co.,  Inc.,  had  made  to  him  of 
their  former  connection  with  Aron  Hirsch  &  Sohn, 
Halberstadt,  Germany,  has  taken  control  of  L.  Vogel- 
stein &  Co.,  Inc.,  and  has  reorganized  the  board,  which 
now  consists  of  the  following  seven  directors:  Edward 
M.  Mcllvain,  James  N.  Wallace,  Louis  A.  Watres,  Alfred 
E.  Smith,  C.  C.  Daniels,  L.  Vogelstein,  E.  G.  Hothorn. 
The  management  was  left  in  the  hands  of  the  former 
officers.  Announcement  of  this  was  made  in  the  morn- 
ing papers  of  July  23. 

L.  Vogelstein  &  Co.,  Inc.— capitalization  $5,000,000— 
was  organized  in  December,  1916,  under  the  laws  of  the 
State  of  New  York,  and  is  successor  of  the  copartner- 
ship of  L.  Vogelstein  &  Co.,  of  which  L.  Vogelstein 
and  E.  G.  Hothorn  were  general  partners  and  Aron 
Hirsch  was  special  partner.  This  firm  was  a  successor, 
since  1905,  of  L.  Vogelstein,  who  established  the  busi- 
ness in  this  country  in  1897  and  worked  it  up  from  a 
small  beginning  to  one  of  the  largest  metal  distributors. 

At  the  same  time  it  was  announced  that  the  Alien 
Property  Custodian  had  taken  over  the  business  of 
Beer,  Sondheimer  &  Co.,  Inc.,  whose  business  was 
founded  in  1904  as  an  American  branch  of  Beer,  Sond- 
heimer &  Co.,  of  Frankfurt-am-Main,  and  has  been 
conducted  since  then  by  Benno  Elkan  and  Otto  Frohn- 
knecht.  The  new  directors  of  Beer,  Sondheimer  &  Co., 
Inc.,  are  James  N.  Wallace,  Edward  M.  Mcllvain,  Louis 
A.  Watres,  John  P.  Greer,  Ford  Huntington,  Benno 
Elkan  and  Otto  Frohnknecht. 


The    Winter   of    Discontent 

The  Twenty-seventh  Engineers 

The  trend  of  events  on  the  Western  front  makes  those 
of  us  who  are  not  active  in  war  work  feel  rather  out  in 
the  cold.  Things  have  lost  their  old-time  flavor,  and 
nothing  matters  much  save  winning  the  war.  The  man 
who  is  not  exerting  himself  to  the  utmost  in  this  direc- 
tion, but  is  drifting  along  in  comfort,  will  surely  regret 
it  when  the  boys  come  home. 

It  should  be  as  a  pleasure  that  we  lend  a  hand  in 
every  way  in  the  great  contest.  For  one  thing,  let  u.s 
discount  in  part  the  cheer  awaiting  the  mining  regiment 
when  it  returns  and  give  that  part  now  when  it  i.s 
wanted.  Not  a  man  in  the  industry  but  will  throw  up 
his  hat  v,'hen  the  regiment  passes,  nor  should  he  fail 
to  throw  something  in  the  hat  when  it  passes  him.  In 
calling  attention  to  the  Comfort  Fund,  we  are  passing 
the  hat,  and  all  contributions  are  welcome,  no  matter 
how  they  are  made.  You  will  feel  better  when  you  meet 
the  men  of  the  Twenty-seventh  on  their  return  if  you 
seize  this  opportunity  now. 

HOW   THE   COMPORT   FUND   STANDS   AT   PRESENT 

Previously  acknowledged S13  fiG4  00 

!^"  A^"%°^  Wisconsin  Mining  School .' .'  i  .'  i  : ; ."  .'  ; ;  ;  *     '  soioO 

A.    J.VJ.,    -IT lumb r  Art 

C.    W.    Snow f-95 

Charles  A.  Mitke '.'.'.'.'.'.'.'.'.'.'. 500 

A.     A.     Hassan ,  „■„„ 

A.  A.  Hassan,  Jr ^'^XX 

Emin   A.   Ha.ssan    ?,.Y^ 

Bernard   MacDonald i,nn 

C.  F.  Rand . ; g^XX 

Calumet  &  Arizona  Mining  Co.  and"  New  Cornelia  Copper 

^^O ^ 4AA  Ci(\ 

Oscar  Lachmund  (fourth  coiitriljution) .'.'.' oo'no 

C.    N.   Bell rX-^X 

C.  S.  Witherell J^ XX 

W.  G.  McBride otm 

Karl  Eiiers      ! ! ! ! ! ! ! ! ! ! ! ! ! ! !  ] ! ! ! !         UTo 

H.    r.   Hancock =  ah 

E.  E.  White ::::: ::::;:::::::: :     100:00 

S.  Ringlund    ,  n  nfl 

H.  Foster  Bain    jnoo 

Marc  Bailey '.[..'.['.'.'.'.'. loOO 

Charles   Le   Vas.seur    (second   contribution) 10  00 

William  Wraith    '  '  '  5^00 

H.    A.    Wheeler     '.'.'.'.'.'.'.'.'. TooO 

Nevada  Mine  Operators'  Association '  lOO  00 

Louis   R.    Wallace    '.'.'.'.'.'.'  saoo 

H.    P.    Bowen '  "  '  ^'qq 

H.  L.  Brown  and  M.  W.  Hayward ......'  ifi  00 

w^^T^^"    Copper   Co 5o:oo 

W.  N.   Smith 10.00 

E.  S.    Geary  .• 5  q^ 

H.  J.  Wolf iS'^o 

F.  H.     Siebold Jooo 

H.   A.   Kee joOO 

W.    S.   Grepher 500 

Marion  J.  Thomas 10  00 

E.  F.     Eurich [  1  o'oC> 

I.,iberty  Bell  Gold  Mining  Co '      '  '  "JOO  0(> 

H,   De  WMtt  Smith ] '.  15  00 

Francis  Thomson 10.09 

New  Idria  Quicksilver  Mining  Co .'.  100  OO 

F.  P.  Burral    25  0() 

Livingston    Wernecl:" .  ,  "s'.OO 

E.    P.    Mathew.son 50  00 

Interest  to  .June  26 82!g1 

H.    W.    Hixon 10  00 

R.  C.  Canby loioo 

S  .  R.  Guggenheim loo  00 

Richard  Tavis 500 

Simon  Guggenheim 100  00 

.1.   V.   Kelley lo^OO 

.\lgernon  Del  Mar 4.00 

Sumner  S.  Smith 500 

Will   H.   Coghill 10.00 

Ijincoln  Crocker 10. OQ 

C.  E.  Dewey 10.00 

Plymouth  Consolidated  Gold  Mines,  Ltd 100.00 

United  Eastern  Mining  Co 50.00 

W.   A.   Wilson 20.00 

Oscar  Lachmund    10.00 

W.  Rowland  Cox 10.00 

Total $15.754.1 1 

Make  your  checks  payable  to  W.  R.  Ingalls,  treasurer 
of  the  Association  of  the  27th  Engineers.  Owing  to  the 
large  volume  of  work  involved  in  administering  the 
fund,  contributions  are  acknowledged  only  by  publica- 
tion in  the  Journal. 
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Import  Duty  on  Wolfram 

The  suggested  imposition  of  an  import  duty  of  10% 
on  tungsten  mineral  and  concentrate  is  of  practical  in- 
terest and  importance  alike  to  consumers  and  producers 
within  the  United  States.  On  the  assumption  that  the 
foreign  producer  is  making  a  great  deal  of  money  and 
can  produce  cheaper  at  less  than  domestic  cost,  the  propo- 
sition should  have  the  support  of  all  patriotic  citizens. 
There  is  no  particular  reason  why  Americans  should  pay 
more  than  is  necessary,  thus  enriching  foreigners  at  the 
expense  of  the  United  States  Government.  The  same 
argument  applies  to  an  import  duty  on  antimony  and 
silver  and  manganese,  as  all  of  these  metals  can  be  pro- 
duced in  this  country.  Before  it  is  decided  definitely  to 
add  this  duty  we  should  be  sure  that  we  are  not  trying 
to  have  our  cake  and  eat  it.  In  other  words,  there  are 
several  points  which  should  be  carefully  settled. 

First,  is  the  home  production  sufficient  for  all  our 
needs?  Second,  if  not,  could  it  be  increased  sufficiently 
to  supply  all  our  needs  by  fixing  a  minimum  price? 
Third,  if  there  is  no  way  of  obtaining  sufficient  wolfram 
from  our  home  producers,  will  the  proposed  duty  seri- 
ously decrease  importation? 

I  have  gathered  a  few  facts  bearing  on  these  points 
which  ought  to  be  of  interest.  Aside  from  a  few  tons 
spasmodically  imported  from  Portugal,  the  main  source 
of  foreign  tungsten,  so  far  as  we  are  concerned,  is 
Bolivia,  from  which  country  approximately  200  tons  a 
month  are  imported.  It  is  easy  to  see,  therefore,  that 
if  our  home  production  is  increased  by  200  tons,  we  will 
receive  all  that  is  required,  in  which  case  the  duty  could 
as  well  be  made  50  or  100%  or  importation  could  even  be 
prohibited.  It  is  for  the  tungsten  miners  to  say  whether 
this  increased  output  can  be  obtained,  either  at  the 
present  price  or  at  a  fixed  minimum. 

An  interesting  side  light  on  the  importation  of  wol- 
fram is  the  fact  that  more  than  half  of  that  shipped 
from  Bolivia  is  owned  by  American  and  English  pro- 
ducers such  as  Messrs.  Dillon,  Easley,  Bruce,  Penny  & 
Duncan,  Duncan  &  Fox,  Mella,  W.  R.  Grace  &  Co.,  and 
others,  so  that  if  we  impose  an  import  duty  we  will  be 
robbing  Peter  to  pay  Paul.  With  the  idea  of  imposing 
an  import  duty  as  much  as  the  "traffic  will  bear,"  and 
simply  as  a  revenue  measure,  it  is  advisable  to  recall  the 
industrial  conditions  as  they  are  at  present  in  Bolivia. 

Owing  to  the  disproportion  between  exports  and  im- 
ports from  that  country,  the  exchange  is  against  the 
exporter,  the  difference  being  over  20%,  and,  owing  also 
to  the  same  causes  which  have  increased  the  cost  of 
labor  and  supplies  in  our  own  country,  these  charges 
have  increased  in  Bolivia  in  a  still  greater  proportion. 
Wages  are  nearly  three  times  what  they  were  before  the 
war.  Such  supplies  as  coal,  oil,  steel  and  dynamite  and 
lumber  are  three  times  their  former  price.  The  distance 
of  Bolivia  mines  from  sources  of  supply  of  machinery 
makes  it  extremely  difficult,  if  not  impossible,  for  them 
to  obtain  suitable  concentration  equipment.  One  company 


that  I  have  in  mind  is  in  the  market  for  a  small  hydro- 
electric power  plant,  which  will  increase  the  production 
of  wolfram  about  50  tons  monthly.  Judging  from  replies 
received  so  far,  no  manufacturer  will  promise  a  delivery 
under  a  year  on  this  equipment,  unless  the  order  is  placed 
on  a  priority  certificate.  Of  course,  if  there  is  a  short- 
age of  tungsten,  there  is  no  doubt  that  the  War  Indus- 
tries Board  will  grant  the  priority,  but  if  the  contrary 
is  the  case — that  is,  if  sufficient  tungsten  is  produced  in 
the  States — there  will  be  no  object  in  assisting  the  for- 
eign producer  to  compete  with  our  own  mines. 

On  the  assumption  that  it  is  advisable  to  continue  to 
receive  at  least  a  portion  of  the  tungsten  produced  in 
Bolivia,  it  should  be  borne  in  mind  that  the  wolfram 
deposits  there  are  not  similar  to  the  tin  deposits.  The 
latter  are  well-defined  dependable  veins,  whereas  the 
wolfram  mines  are  pockety.  One  example  of  this  is  a 
mine  which  during  December  produced  120  tons  and 
during  May  produced  25  tons.  The  concentrate  is 
shipped  in  a  special  paper-lined  jute  bag,  which  before 
the  war  sold  for  about  12c.  and  is  now  worth  around  50c. 
owing  to  profiteering  and  difficulties  placed  in  the  way  of 
exporting  these  bags  by  interested  Americans. 

Another  point  which  is  influential  in  limiting  the  pro- 
duction in  Bolivia  is  the  huge  increase  in  freight,  which 
before  the  war  was  $18  per  ton  and  is  now  6%  of  the 
value  of  the  shipment,  or,  on  the  basis  of  the  present 
value  of  the  mineral,  about  $72  per  ton,  equivalent  to 
400%  of  the  former  rate.  Lumber,  which  really  should 
not  have  increased  in  price,  is  double  pre-war  prices. 

In  case  it  is  decided  that  some  protection  should  be 
extended  to  domestic  producers  without  desiring  to  in- 
terfere with  importations,  the  bonus  system  should  be 
considered.  If  it  be  considered  feasible  to  impose  a  duty 
and  still  not  diminish  importation,  on  the  supposition 
that  the  Bolivian  producer  is  making  a  great  deal  of 
money  and  would  continue  to  import,  even  though  his 
expenses  were  increased,  it  should  not  be  forgotten  that 
a  large  differential  would  result  in  diverting  shipments 
to  Europe.  As  in  the  States,  tungsten  is  produced  in 
Bolivia  by.  the  leaser  and  small  miner  who,  at  the  present 
time,  are  working  on  a  narrow  margin. 

Another  fact  that  should  be  borne  in  mind  is  that  the 
exportation  of  ores  from  Bolivia  to  this  country  always 
results  favorably  for  the  United  States,  for  the  reason 
that  the  majority  of  the  mine  owners  in  Bolivia,  in  order 
to  get  their  money  back  and  because  of  the  prohibition 
in  connection  with  the  export  of  gold  from  the  United 
States,  find  it  necessary  to  buy  merchandise  here  and 
export  it  to  Bolivia  in  order  to  reimburse  themselves. 

Whether  one  is  a  producer  in  Bolivia  or  in  California, 
whether  a  consumer  in  England  or  in  the  States,  whether 
a  user  of  tool  steel  or  a  manufacturer  of  mining  ma- 
chinery, the  above  details  are  pertinent  and  will  be  use- 
ful as  a  basis  for  an  argument  for  or  against  an  import 
duty.  Mark  R.  Lamb. 

New  York,  July  3,  1918. 
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Cutting  Timber  on  Public  Domain 

This  letter  is  written  in  the  hope  that  it  will  bring 
lany  mining  concerns  to  the  support  of  a  bill  that 
assed  the  Senate  last  February  and  is  now  before  the 
[ouse.  The  measure,  authorizing  the  cutting  of  timber 
n  the  pubHc  domain  for  mining  purposes  by  corpora- 
ions  formed  in  one  state  and  conducting  mining  opera- 
ions  in  another,  is  intended  to  amend  a  similar  law 
nacted  in  1878,  but  which  specified  "citizens  of  the 
Fnited  States  and  other  persons,  bona  fide  residents  of" 
olorado,  Nevada,  New  Mexico  and  other  mineral  dis- 
ricts,  and  which  failed  to  mention  corporations,  in 
firticular  those  incorporated  without  the  district  in 
^hich  they  were  operating. 

At  the  time  of  the  passage  of  this  act,  many  corpora- 
ions  and  individuals  who  had  been  trespassers  upon 
le  public  domain,  though  unmolested  as  such,  were 
reatly  relieved.  The  law  as  enacted,  however,  forbids 
le  cutting  of  the  timber  referred  to  unless  application, 
1  due  form  prescribed  by  the  law,  is  first  made  to  offi- 
ials  mentioned  in  the  act  for  a  permit  to  cut,  fell  and 
emove  such  timber  as  is  needed.  At  the  present  time, 
tie  greater  number  of  people  engaged  in  mining  and 
aving  cause  to  use  timber  from  the  public  domain  are 
naware  that  they  are  technically  trespassers  and  so 
able  to  punishment,  if  they  have  not  applied  for  such 
ermits. 

About  10  years  ago,  I  was  engaged  in  mining  opera- 
ions  in  Nevada  at  mines  patented  by  a  corporation 
ath  offices  in  New  York  and  incorporated  under  the 
iws  of  Arizona.  It  was  desirable  to  use  wood,  which 
^as  plentiful  in  the  neighborhood,  for  fuel,  as  other 
aels  would  have  to  be  hauled  from  the  railroad,  35 
liles  away.  Boilers  adapted  to  the  use  of  wood  were 
istalled.  An  application  to  cut  timber  was  made  in 
ue  time  to  the  Chief  of  the  Second  Forestry  Division, 
a  San  Francisco.  We  were  authorized  to  take  such 
imber  as  we  needed  and  advised  that  the  permit  would 
oon  be  mailed  to  us,  subject  to  the  approval  of  the  Com- 
lissioner  of  the  General  Land  Office.  After  having  the 
ermit  in  our  possession  for  some  time,  imagine  our 
urprise  on  being  informed  that  the  Commissioner  had 
ancelled  the  permit,  because  our  company  was  not 
ncorporated  in  the  State  of  Nevada. 

It  was  pointed  out  to  the  Commissioner  that  a  citizen 
f  Arizona,  or  any  other  state,  when  living  in  Nevada, 
nd  doing  business  here  for  six  months,  was  recognized 
s  a  citizen  of  Nevada,  and  that  he  enjoyed  all  privileges 
s  such;  that  our  corporation  had  been  doing  business 
n  Nevada  for  some  years,  and  that  we  should  be  entitled 
0  the  benefits  of  the  act ;  that  the  citizen  of  no  state  or 
erritory  was  in  any  wise  interfered  with,  in  going  from 
ne  state  to  another  at  will  and  immediately  thereafter 
.vailing  himself  of  the  rights  to  locate  and  own  mining 
ands,  and  that  within  six  months  he  could  enjoy  the 
irivileges  of  the  act  referred  to.  He  replied  that  he 
lad  no  alternative  under  the  wording  of  the  act. 

Accordingly,  on  Jan.  20,  1914,  Senator  Newlands  in- 
roduced  a  measure  in  the  Senate  which  was  favorably 
eported  upon  by  the  Committee  on  Public  Lands  and 
hen  lost  sight  of.  Later  Senator  Pittman  introduced 
in  identical  measure  that  was  similarly  lost  in  com- 
nittee.  After  a  wait  of  another  two  years,  the  matter 
vas  again  taken  up  with  Senator  Henderson,  of  Nevada, 


1 

and  through  his  personal  attention  the  .same  bill  was 
made  to  reappear  as  Senate  Bill  No.  2G,  which  passed 
the  Senate,  on  Feb.  5  last,  through  the  joint  efforts  of 
the  Senators  from  Nevada.  This  measure  is  now  before 
the  Committee  on  Public  Lands  in  the  Hou.se.  It  is 
earnestly  hoped  that  all  who  may  be  interested  will 
prevail  upon  their  friends  in  Congress  to  get  the  bill 
before  the  House  at  an  early  date  and  secure  its  pas- 
sage, to  afford  relief  that  should  be  forthcoming  to  cor- 
porations engaged  in  developing  mines  in  the  Western 
states.  John  T.  Reid. 

Lovelock,  Nev.,  June  29,  1918. 


Trimountain's  Copper  Sheet 

The  article  under  the  above  title,  published  in  the 
Journal  for  May  22,  might  lead  one  astray  if  unac- 
quainted with  the  occurrence  of  mass  copper  in  the 
Michigan  copper  country,  in  that  it  refers  to  that  dis- 
trict as  one  "where  mass  copper  abounds  and  is  found  in 
sizes  ranging  from  small  nuggets  to  large  slabs  weigh- 
ing as  much  as  525  lb." 

Doubtless  the  weight  referred  to  should  have  been 
tons  instead  of  pounds,  and  probably  refers  to  the  re-" 
markable  occurrence  of  this  type  of  mineral  deposit, 
which  was  uncovered  in  the  old  Minesota  mine,  now  the 
Michigan,  in  1856.  That  mass  is  described  in  some  of 
the  earlier  editions  of  Stevens'  "Copper  Handbook,"  and 
is  said  to  have  been  12i  ft.  x  18^  ft  x  46  ft.  long,  and  to 
have  weighed  527  tons.  Another  fact  brought  out  is  the 
labor  which  was  required  to  cut  it  into  pieces  small 
enough  to  hoist  through  the  shaft.  The  combined  efforts 
of  20  men  were  expended  for  a  period  of  15  months  in 
the  work.  Native  copper  is  extremely  tough,  and  cutting 
such  masses  of  it  by  hand  with  hammer  and  chisel  pre- 
sented tasks  which  remind  one  of  the  patient  toil  which 
produced  the  pyramids.  Even  modern  methods  are  not 
as  rapid  as  might  be  desired,  as  the  miner  who  cuts  a 
groove  two  square  feet  in  area  through  a  mass,  by 
means  of  a  chisel  in  a  pneumatic  riveting  hammer,  has 
accomplished  a  good  day's  work. 

A  few  further  notes  on  this  subject  may  be  of  general 
interest.  Although  there  can  be  no  question  of  the 
profitableness  of  extracting  mass  copper  once  it  has 
been  disclosed  by  development  operations  of  regular  min- 
ing work,  it  might  be  noted  that  the  mines  which  have 
depended  upon  the  occurrence  of  mass  for  a  livelihood 
have  generally  been  failures.  Moreover,  the  one  great 
mine  of  the  district,  Calumet  &  Hecla,  has  never  obtained 
revenue  worth  mentioning  from  mass  copper.  This  point 
is  emphasized  in  order  to  correct  the  tendency  of  stran- 
gers to  overvalue  the  occurrence  of  large  masses  of  prac- 
tically pure  copper,  in  comparison  with  the  usual  copper 
rock  of  the  district,  carrying  1%,  more  or  less,  of 
metallic  copper.  From  the  miners'  standpoint,  a  vein  of 
uniform  copper  content  is  much  preferable  to  the  occur- 
rence of  sporadic  masses;  and  the  financial  perform- 
ance of  the  various  mines  certainly  upholds  the  miners* 
judgment  in  this  particular.  The  economic  value  of  this 
type  of  deposit  is,  however,  of  prime  importance  in  those 
few  mines  where  it  forms  a  sweetener  in  a  comparatively 
lean  lode,  and  in  cases  it  may  be  the  factor  which  deter- 
mines the  dividend  status  of  a  mine. 

Arthur  C.  Vivian. 

Hancock,  Mich.,  July  9,  1918. 
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The  superior  strategy  of  Foch  was  revealed  in  the 
mighty  counter  blow  struck  against  the  Marne  salient 
during  the  week,  completely  surprising  the  Germans, 
while  their  efforts  were  concentrated  in  an  assault  on 
Rheims;  attacking  the  enemy  on  three  sides,  the  Allies 
drove  in  their  right  flank  from  seven  to  ten  miles  and 
also  pushed  them  back  over  the  Marne ;  Chateau  Thierry 
was  recaptured,  and  the  German  forces  in  the  entire 
salient  were  threatened  with  envelopment;  large  num- 
bers of  prisoners  and  guns  were  taken;  British  forces  in 
the  north  captured  Meteren  and  also  advanced  near 
Villers-Bretonneux.  Czech  mutinies  are  reported  to  be 
spreading  in  Bohemia  and  Hungary.  The  Cunarder 
"Carpathia"  was  sunk  by  torpedo  on  July  17,  five  of  the 
crew  being  lost.  Honduras  declared  war  on  Germany 
on  July  22. 

On  this  side  of  the  water,  a  German  submarine  shelled 
and  burned  a  tugboat  and  sank  three  barges  off  Orleans, 
Mass.,  on  July  19,  the  raider  being  finally  driven  under 
by  seaplanes,  after  it  had  dropped  four  shells  on  the 
mainland.  The  U.  S.  armored  cruiser  "San  Diego,"  of 
13,680  tons,  built  in  1902,  was  sunk  on  July  19  off  Fire 
.Island,  N.  Y.,  probably  by  a  mine.  Four  lightless  nights 
a  week,  beginning  July  24,  were  ordered  by  the  Fuel 
Administrator.  Seizure  of  certain  metal  firms  by  the 
Alien  Property  Custodian  was  announced  on  July  22, 
chief  among  them  being  L.  Vogelstein  &  Co.  and  Beer, 
Sohdheimer  &  Co.,  Inc.,  of  New  York. 


Palmer  Seizes  Becker  Steel  Co. 

Taking  over  by  the  Government  of  the  German-owned 
Becker  Steel  Co.  of  America,  with  a  plant  at  Charleston, 
W.  Va.,  and  offices  in  New  York,  was  announced  on 
Jul}  18  by  A.  Mitchell  Palmer,  Alien  Property  Custodian. 
With  tha  company  American  manufacturers  will  obtain 
a  secret  process  for  the  production  of  "high-speed"  steel, 
heretofore  held  exclusively  by  the  Germans. 

In  the  course  of  investigating  the  company's  affairs, 
it  was  discovered  that  Adolph  J.  Becker,  vice  president, 
had  bought  and  shipped  to  Germany  in  1916.  on  the 
merchant  .submarine  'Deutschland,"  33,075  lb.  of  tung- 
sten. The  funds  to  make  the  purchase,  it  was  found, 
had  been  supplied  by  Becker's  brother,  Reinhold  Becker, 
of  Germany,  one  of  the  real  owners  of  the  Becker  Steel 
Co.  Becker  said  that,  in  addition  to  the  tungsten,  he 
bought  22,050  lb.  of  ferrovanadium  for  $25,654.  This 
he  wa.s  unable  to  ship  and  later  sold  at  a  profit  of  $6000. 

A  new  directorate  for  the  company  has  been  appointed 
by  the  Alien  Property  Custodian.  The  members  ara 
William  H.  Knglish,  vice  president  of  the  Empire  Trust 
Co..  who  will  be  chairman;  A.  M.  Sawtelle,  a  mining 
engineer  of  5  Beekman  St.,  New  York;  Paul  T.  Brady, 
of  the  We.stinghouse  Electric  and  Manufacturing  Co.; 
George  Dix,  of  the  Midvale  Steel  and  Ordnance  C'o. ;  W. 
A.  McCorkle,  president  of  the  (Jitizens  National  Hank 
of  Charleston,  W.  Va.;  Royal  II.  W^jller,  of  31  Nas.sau 
St.,  New  York,  and  W.  K.  Hilton,  of  Charleston,  W.  Va. 


Gold  Mining  Classed  as  Essential 

Gold  mining  has  been  listed  as  an  essential  industry, 
the  War  Industries  Board  announced  on  July  19,  and 
all  reasonable  priority  of  material  and  supplies  used  in 
gold  production  will  be  given.  The  action  was  taken 
on  request  of  the  Treasury  Department.  The  decision 
was  interpreted  by  an  official  of  the  Priorities  Commit- 
tee to  mean  that  every  possible  assistance  would  be 
given  the  gold  mines  in  obtaining  necessary  materials. 


Solving  an  Anthracite  Labor  Problem 

To  maintain  production  of  anthracite,  the  industry 
has  agreed  to  pay  $150  to  the  nearest  relative  of  an 
employee  whose  death  was  caused  by  an  accident  in  a 
colliery  and,  in  addition,  has  directed  that  the  grievance 
committee  and  mine  foreman  elect  six  representatives 
of  the  colliery  to  attend  the  funeral.  This  plan,  it  is 
thought,  will  do  away  with  the  usual  custom  of  all 
employees  quitting  work,  thereby  closing  the  mine,  with 
its  attendant  crippling  of  the  industry,  for  one  or  more 
days,  and  loss  in  output  The  new  rule  has  already 
gone  into  eft'ect. 

This  plan  of  funeral  attendance,  it  is  said  by  the  offi- 
cials, appeals  to  the  mine  workers,  as  it  was  prepared  by 
James  Matthews,  president  of  District  No.  9,  United 
Mine  Workers,  and  adopted  by  the  Anthracite  Concilia- 
tion Board.  It  was  also  agreed  by  the  operators  that 
the  wages  of  the  six  representatives  shall  be  paid  while 
the  latter  are  in  attendance  at  funerals. 


Date  Set  for  Sale  of  Koppel  Plant 

All  the  property,  interests  and  assets  of  the  Orenstein- 
Arthur  Koppel  Co.  are  to  be  sold  at  public  sale  by  the 
Alien  Property  Custodian  at  3  o'clock  in  the  after- 
noon of  Aug.  15,  at  the  company's  central  office  building, 
at  Koppel,  Penn.  The  property  to  be  sold  includes  every- 
thing owned  by  the  Orenstein  &  Koppel-Arthur  Koppel 
Aktiengesellschafft,  registered  in  Pennsylvania  as  the 
Orenstein-Arthur  Koppel  Co. ;  the  Koppel  Land  Co. ;  the 
Beaver  Connecting  R.  R.  Co.;  the  Koppel  Water  Co.; 
the  Pennsylvania  Car  and  Manufacturing  Co. ;  the  Uni- 
versal Railway  Products  Co.;  and  the  Koppel  Sales 
Company. 

No  bid  will  be  received  for  the  property  and  assets, 
which  are  to  be  offered  in  one  parcel,  unless  the  person 
offering  to  bid  deposits  with  the  Alien  Property  Cus- 
todian, or  his  representative,  a  check  for  $50,000  certi- 
fied by  an  acceptable  bank.  The  property  will  be  sold 
only  to  American  citizens  and  companies  properly  in- 
corporated within  this  country  and  in  no  part  controlled 
by  enemies.  The  right  has  been  reserved  to  name  a 
minimum  price  prior  to  the  sale.  The  successful  bidder 
will  be  required  to  pay  25%  of  the  purchase  price  in 
cash  at  once  and  the  balance  within  90  days. 

It   is   provided   that  the   purchaser   shall   assume   all 
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leases,  carry  out  all  contracts  for  purchase  of  supplies, 
fill  all  orders  and  sell  and  deliver  all  materials  con- 
tracted for  previous  to  the  sale.  The  latter  is  made  by 
authority  under  the  Trading  with  the  Enemy  Act. 


Bar  Mexicans  From  Border  Coal  Mines 

It  was  recently  stated  in  the  press  that  the  Depart- 
ment of  Labor  on  July  6  had  refused  requests  of  bitu- 
minous coal  operators  of  Arizona  to  modify  emigration 
restrictions  so  as  to  permit  the  impo'"tation  of  Mexican 
labor  to  work  in  the  Arizona  coal  mines.  This  is  inter- 
preted by  Coal  Age  to  refer  to  certain  Arizona  corpora- 
tions mining  coal  outside  that  state,  presumably  in  New 
Mexico.  Mexicans  will  be  admitted  only  for  farming, 
railroad  labor  and  lignite  mining.  As  to  this,  the  journal 
mentioned  further  comments: 

"In  the  south  of  Texas  is  a  large  body  of  cannel,  with 
lignite  near  by,  and  this  cannel  is  probably  included 
under  lignite  in  the  classification  of  the  Department  of 
Labor,  for  the  basis  of  the  order  of  the  emigration 
officials  is  really  not  the  character  of  the  industry  but 
the  question  whether  on  the  entrance  of  Mexicans  into 
that  industrj'  they  will  compete  with  American  labor." 


Chlorine  Distribution  Now  Regulated 

Owing  to  the  shortage  of  chlorine  in  the  United 
States,  the  War  Industries  Board,  with  the  approval  of 
the  President,  has  passed  a  resolution  taking  over  con- 
trol of  the  production  and  distribution  of  the  gas,  ac- 
cording to  an  announcement  made  on  July  16.  For 
the  present,  however,  the  board  is  doing  no  more  than 
allocate  the  product,  under  the  direction  of  H.  G.  Car- 
rell,  chief  of  the  alkali  and  chlorine  section.  Chlorine 
has  a  wide  range  of  uses,  the  most  important  from  the 
present  Government  point  of  view  being  in  the  manu- 
facture of  gas  shells  and  in  carbon  tetrachloride,  which 
is  the  basis  of  one  of  the  most  effective  smoke  screens 
and  also  of  the  best  fire  extinguishers.  One  of  the  most 
important  commercial  uses  of  chlorine  is  in  the  bleach- 
ing of  paper  and  various  cloth  fabrics. 


Steel  Needs  Rechecked 

The  actual  steel  needs  of  the  United  States  and  Allied 
governments  for  the  last  six  months  of  1918  will  ap- 
proximate 21,000,000  tons.  The  greatest  production  in 
the  historj'  of  the  industry  for  the  same  period  is  re- 
corded as  only  16,500,000  tons.  To  make  up  this  short- 
age the  War  Industries  Board  is  considering  means  for 
increasing  mill  capacity.  The  steel  tonnage  required 
was  determined  by  a  careful  rechecking  made  by  the 
governments  and  agencies  concerned,  at  the  request  of 
the  director  of  steel  supply.  The  revision  showed  no 
lessening  of  war  demands.  All  non-war  industries  con- 
suming steel  will  be  required  to  submit  to  the  director 
sworn  inventories  of  stocks  on  hand.  The  Government 
is  prepared,  it  is  said,  to  commandeer  any  surplus  stocks, 
should  it  become  necessary  to  do  so. 

Despite  the  demands  made  upon  the  domestic  iron  and 
steel  industry  to  supply  material  for  the  Government's 
construction  program,  close  coordination  between  all 
interests  resulted  in  the  shipment  abroad  of  iron  and 
steel  and  manufactures  thereof,  in  the  fiscal  year  ended 
June  30,  valued  at  not  less  than  $1,000,000,000. 


Ruling  on  Copper  Concentrates 

Owing  to  some  uncertainty  regarding  the  application 
of  the  restriction  imposed  by  the  War  Trade  Board 
upon  the  importation  of  copper  ore,  the  board  has,  by 
a  new  ruling,  No.  169,  altered  the  original  one  to  read 
that  hereafter  no  licenses  will  be  issued  for  the  impor- 
tation of  copper  concentrates  containing  less  than  605'^ 
of  copper,  except  for  shipments  from  Cuba,  Canada,  and 
Mexico.  All  outstanding  licenses  for  the  importation 
of  copper  concentrates  containing  less  than  609c  of 
copper  have  been  revoked  as  to  shipments  from  abroad 
after  July  20,  1918,  except  from  the  three  countries 
specified,  from  which  copper  ore  may  be  imported. 

This  restriction,  the  board  has  announced,  is  not  to  be 
construed  as  affecting  the  importation  from  any  non- 
enemy  country  of  copper  matte  or  blister  copper  or 
copper  concentrates  containing  60 ':c  or  more  of  copper. 
The  purpose  of  the  new  ruling,  as  of  the  former  one, 
is  to  bring  about  the  ocean  transportation  of  copper 
in  a  concentrated  form,  rather  than  as  the  bulkier  ore. 


English  Channel  Tunnel  Urged 

strong  support  for  the  English  Channel  tunnel  scheme 
from  the  French  and  Italian  delegates  was  voiced  at  the 
International  Parliamentary  Conference  held  in  London 
on  July  5.  A  resolution  in  favor  of  constructing  the 
tunnel  was  carried  unanimously. 

It  was  estimated  by  the  sponsors  of  the  resolution 
that  the  passenger  traffic  from  France  alone  would  be 
3,000,000  persons  annually,  instead  of  the  100,000  that 
traveled  by  steamer  before  the  war.  The  probable  pas- 
senger and  freight  traffic  between  Great  Britain  and 
the  Continent  was  figured  at  a  profit  of  £1,118,000,  or 
7%  on  the  tunnel  company's  capital  of  £16,000,000. 

The  tunnel,  which  should  be  completed  within  five 
years  of  its  beginning,  would  be  worked,  ventilated,  and 
pumped  by  electricity  supplied  from  a  power  station 
in  Kent,  possibly  10  miles  or  more  inland.  It  was  sug- 
gested that  the  tunnel  should  be  maintained  under  the 
authority  of  the  War  Office,  and  a  dip  in  the  level  of  the 
rails  forming  a  water  lock,  by  which  it  could,  in  case  of 
emergency,  be  flooded  from  floor  to  roof  for  a  mile, 
would  be  under  the  control  of  the  commandants  at  Dover 
Castle  and  the  neighboring  forts.  Against  the  danger 
from  enemy  submarines,  depth  bombs  or  mines,  the 
tunnel  would  be  protected  by  a  covering  of  the  chalk 
b9d  of  the  Channel  of  a  minimum  thickness  of  100  ft. 
The  water  depth  at  any  vulnerable  point  would  be  no 
less  than  180  feet. 


Warning  that  all  business  firms  in  the  United  States 
should  strike  from  their  mailing  lists  names  that  have 
been  placed  upon  the  Enemy  Trading  List  was  given 
on  July  18  by  the  Post  Office  Department  at  the  request 
of  the  Censorship  Board. 


Resales  of  steel  made  by  manufacturers  who  are  on 
the  preference  list  for  steel  supply,  without  the  ap- 
proval of  J.  Leonard  Replogle,  director  of  steel  supply 
of  the  War  Industries  Board,  will  result  in  the  dropping 
of  such  manufacturers  from  the  preference  list,  the 
board  announces,  and  will  prevent  their  obtaining  fur- 
ther priority  assistance. 
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Industrial  News  from  Washington  | 


By  Paul  Wooton,  Special  Correspondent 


Chemists  and  Jewelers  at  Odds 
Over  Platinum 

A  defence  of  the  American  Chemical  Society's  plat- 
inum campaign  was  made  by  Dr.  Charles  H.  Herty  at 
the  hearing  on  that  metal  before  the  House  Ways  and 
Means  Committee  recently.  The  society's  propaganda 
to  induce  American  women  to  discourage  the  use  of 
platinum  in  jewelrj'  and  to  arouse  citizens  to  the  need 
of  conserving  it  was  bitterly  assailed  by  Meyer  D.  Roth- 
schild and  others,  representing  the  jewelry  trade,  as  a 
tissue  of  "half  truths  and  misrepresentations."  Jewel- 
ers are  said  to  regard  the  campaign  as  an  effort  to  injure 
their  business,  inasmuch  as  it  is  the  permanent  disuse 
of  platinum  that  is  aimed  at. 

Dr.  Herty  criticized  in  no  uncertain  terms  the  "insuf- 
ficiency and  the  inadequacy  of  the  measures  taken"  in 
commandeering  platinum.  His  position  is  that  no  plat- 
inum ought  to  be  where  it  can  be  taxed  and  that  all  of 
it  now  in  the  hands  of  dealers  should  be  put  in  the 
vaults  of  the  sub-treasuries  of  the  United  States.  He 
told  the  committee  that  he  does  not  think  it  necessary 
for  the  Government  to  call  in  platinum  articles  from  in- 
dividuals. "I  think,"  he  said,  "if  the  Government  made 
it  known,  each  loyal  citizen  would  hold  on  to  the  plat- 
inum, without  expense  to  the  Government,  until  it  is 
needed."  Dr.  Herty  made  it  particularly  clear  that  he 
thought  that  jewelers'  stocks  should  be  commandeered 
and  paid  for  on  an  equitable  basis.  He  also  said  that 
any  chemist  who  sells  his  platinum  to  any  one  other 
than  the  Government  would  be  just  as  unpatriotic  as 
any  jeweler. 

Members  of  the  committee  expressed  the  keenest  de- 
sire to  know  why  the  War  Industries  Board  called  for 
only  75 ^c  of  the  platinum  in  the  face  of  a  recommenda- 
tion, which  the  jewelers  say  they  made,  that  all  un- 
manufactured platinum  be  commandeered.  Represen- 
tative Oldfield  .said:  "It  seems  to  me  that  the  place  for 
the  jewelers'  lobby  work  would  be  with  Mr.  Baruch  and 
the  War  Industries  Board.  It  seems  to  me  that  they 
have  got  by  with  it,  whether  right  or  wrong." 

In  the  course  of  the  running  discussion.  Represen- 
tative Rainey  said: 

In  the  last  two  years,  since  the  Russian  supply  has  been 
shut  off,  we  have  been  getting  some  supplies  from  Colombia, 
but  on  account  of  the  fact  that  we  have  diplomatic  diffi- 
culties with  Colombia  that  supply  may  not  come  in  the 
future.  .  .  .  Leaving  out  the  Colombian  supply,  in  the 
year  1916  we  received  in  the  United  States  from  all  sources 
16,462  oz.  of  manufactured  crude  phitinum.  It  is  just  as 
important  to  our  Allies  to  have  platinum  as  it  is  for  us. 
In  rJlO,  although  we  were  not  at  war,  our  Allies  were 
purchasinj?  their  explo.sives  in  this  country,  and  in  1910 
of  crude  platinum  we  took  from  England  and  France  15,282 
oz.  in  order  to  manufacture  the  explosives  which  we  were 
Kcndinff  and  other  war  material,  which  left  us  with  only 
1180  oz.  that  we  >fot  from  all  other  sources.  In  191.')  both 
?>nKland    and     France    had     stopped    the    manufacture    of 

riatinum  jewelry  entirely  and  were  conserving  platinum. 
n  that  year  we  secured  of  the  manufactured  platinum] 
ingots  and  bars  which,  I  oresume,  is  the  refined  platinum, 
12,248  ounces. 


We  got  none  of  that  from  Colombia,  but  we  did  take  from 
England  and  France  11,482  oz.,  leaving  only  766  oz.  that 
we  got  from  all  other  sources.  We  were  at  war  in  1917 
ourselves,  and  leaving  out  the  Colombian  supply  of  crude 
platinum  we  only  received  3001  oz.,  of  which  we  took  from 
our  Allies,  England  and  France,  2236  oz. — at  that  time 
both  of  them  were  conserving  platinum  and  had  stopped  the 
manufacture  of  platinum  jewelry — leaving  only  765  oz.  that 
we  got  from  all  other  sources.  Of  ingots  and  refined 
platinum  in  1917  we  brought  in  altogether  4170  oz.  Of 
course,  none  of  that  was  from  Colombia.  Three  thousand 
two  hundred  and  seventy-five  ounces  came  from  England 
and  France,  and  from  all  other  sources  we  only  got  895  oz. 
In  other  words,  with  the  Colombian  supply  shut  off,  if  we 
had  not  succeeded  in  getting  platinum  from  our  Allies  dur- 
ing these  two  years  that  they  were  conserving  platinum, 
we  would  not  have  had  any  platinum  to  carry  on  this  war, 
which  leads  us  to  the  conclusion  that  in  carrying  on  this 
war,  in  so  far  as  the  manufacture  of  war  material  is  con- 
cerned, England  and  France  have  been  wise  in  their  policy 
of  conserving  platinum  and  that  we  are  not  entitled  to  any 
of  the  credit. 


Work  on  Sulphur  for  Chemical  Alliance 

Charged  by  the  War  Industries  Board  with  an  im- 
portant part  of  the  work  of  allocating  sulphur  materials, 
the  Chemical  Alliance  already  is  deep  in  the  enormous 
work  that  it  has  undertaken.  The  committee  to  have 
charge  of  the  work  is  known  as  the  Committee  on  Pro- 
duction-Distribution-Control of  sulphur  materials.  It 
is  composed  of  A.  D.  Ledoux,  chairman;  W.  D.  Hunting- 
ton, and  C.  G.  Wilson.  In  addition  to  the  allocation  of 
brimstone,  the  committee  is  charged  with  a  similar 
duty  with  regard  to  pyrites  and  coal  brasses. 


Butte  Trouble  Involves  Copper  Price 

Since  the  matters  involved  in  the  labor  controversy 
at  Butte  cannot  be  dissociated  from  the  question  of 
the  price  of  copper,  the  entire  question  has  been  turned 
over  to  the  War  Industries  Board  by  the  National  War 
Labor  Board,  to  which  it  had  first  been  referred.  The 
Metal  Mine  Workers'  Union  of  Butte  alleges  discrimina- 
tion against  union  miners  by  the  Anaconda  Copper  Min- 
ing Co.  and  other  companies  in  the  Silver  Bow  Associa- 
tion.    Wage  questions  also  are  in  dispute. 


Graphite  Crucible  Imports  Restricted 

All  licenses  for  the  importation  of  graphite  crucibles 
have  been  revoked  by  the  War  Trade  Board  as  to  ocean 
shipments  after  July  15.  No  further  licenses  will  be 
granted  for  the  remainder  of  the  calendar  year.  A 
significant  feature  of  the  announcement  is  that  the  War 
Trade  Board  formally  makes  the  following  statement: 
"Imports  of  graphite  already  are  prohibited,  the  result 
of  this  restriction  having  been  to  develop  an  adequate 
supply  of  graphite  within  the  country."  This  statement 
has  given  great  hope  to  Alabama  producers,  and  is  inter- 
preted as  meaning  that  the  War  Trade  Board  finally 
has  come  to  their  view,  which  is  that  graphite  for  all 
needs  can  be  produced  in  this  country. 
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Mining  in  ''No  Man's  Land"* 

By  Capt.  H.  D.  Trounce 

Our  work  in  the  Flanders  trenches  was  almost  entirely 
confined  to  mining.  As  soon  as  the  Germans  had  been 
halted  in  their  drive  in  August,  1914,  they  entrenched 
themselves,  and  wherever  the  trenches  of  the  Allies  were 
within  100  yards  of  their  own  they  proceeded  to  start 
mining  across  "No  Man's  Land."  Early  in  1915  they 
exploded  a  large  number  of  mines  underneath  the  Allied 
trenches.  The  French  and  British  immediately  organ- 
ized tunneling  or  mining  companies  and  proceeded  to 
countermine.  During  1915  they  were  mostly  engaged 
on  the  defensive  in  these  operations  below  ground,  but 
toward  the  end  of  1915  and  in  1916  and  1917  the  Allies 
succeeded  in  reversing  the  state  of  affairs  and  were 
active  with  offensive  mining. 

When  I  reached  the  trenches  early  in  the  first  week 
of  January,  1916,  the  British  company  I  was  with  had 
succeeded  in  sinking  a  number  of  shafts  (not,  however, 
without  having  several  of  them  destroyed  by  the  enemy 
during  their  construction)  and  had  driven  a  number  of 
galleries  well  over  toward  the  Hun  lines.  Our  trenches 
here  opposite  Fromelles  averaged  from  80  to  150  yards 
apart.  On  account  of  shallow  water  level,  we  averaged 
a  depth  of  about  25  ft.  below  the  surface,  and  only  by 
constant  pumping  with  hand  pumps  were  we  able  to 
keep  up  the  progress  in  our  galleries.  The  soil  was  gen- 
eralh'  a  blue  plastic  clay.  At  intervals  we  would  strike 
running  sand,  and  when  this  happened  we  usually  found 
it  wise  to  abandon  the  drive  and  start  new  workings. 
At  the  outset  many  of  our  tunnels  also  were  destroyed 
by  enemy  "blows,"  but  we  succeeded  in  putting  in  quite 
an  elaborate  system  in  the  course  of  time.  The  sector 
we  were  operating  on  had  a  frontage  of  approximately 
half  a  mile,  and  on  this  front  we  had  about  16  shafts. 
From  the  shafts  we  drove  a  complete  system  of  defen- 
sive galleries.  Our  main  galleries  were  about  5h  ft.  by 
2i  to  3  ft.  in  cross  section ;  branch  galleries  about  4 J  ft. 
by  2i  ft.  and  with  listening  galleries  or  "rabbit  holes," 
were  usually  in  the  form  of  a  Y  from  the  end  of  branch 
galleries  and  these  were  used  principally  for  listening 
purposes. 

Can  Detect  Enemy  Easily  if  Working  in  Chalk 
OR  Flint 

There  is  a  marked  difference  between  mining  in  clay 
and  chalk.  Later  on  in  the  Vimy  Ridge  area  we  had 
considerable  mining  in  chalk.  In  clay  it  was  possible 
for  the  Germans  and  ourselves  to  tunnel  to  within  a  few 
feet  of  each  other  before  we  could  hear  any  sound  of 
mining;  and  elaborate  precautions  were  taken  to  insure 
silence.  In  chalk  it  is  possible  to  hear  from  much  longer 
distances,  especially  where  the  chalk  contained  any 
amount  of  flint. 

To  insure  silent  working  in  the  clay  we  would  use 
grafting  tools  instead  of  shovels.  No  nails  were  used  in 
the  timbering,  all  sets  being  wedged  with  sand  bags. 
Blankets  were  hung  in  the  end  of  galleries  to  deaden 
the  noise.  As  we  approached  nearer  to  the  enemy,  the 
men  working  in  advanced  tunnels  would  have  to  use 
canvas  shoes  or  work  in  their  socks.  No  talking  was 
allowed.     Every  precaution  was  taken  to  insure  silent 


•Reprinted  from  "The  Castle,"  published  at  Camp  A.  A.  Hum- 
phreys,  Virginia. 


work.  As  the  life  of  every  one  in  the  galleries  depended 
on  this,  the  work  was  conducted  almost  noiselessly. 
When  we  reached  within  striking  distance  of  the  enemy. 
we  would  build  a  charge  chamber  and  load  it  with  gun- 
cotton,  connecting  up  with  detonators  and  a  double  set 
of  leads  to  the  charge,  and  at  the  right  moment  fire  these 
charges  from  the  trench  above  by  means  of  blasting 
machines.  From  this  clay  soil  and  at  a  depth  of  from 
20  to  25  ft.,  we  would  blow  craters  60  or  70  ft.  wid'- 
with  a  small  charge  of  600  or  700  lbs.  of  guncotton.  As 
a  matter  of  fact,  when  we  met  the  Hun  below  ground 
under  "No  Man's  Land"  we  would  endeavor  to  fire 
"camouflets,"  that  is,  a  charge  calculated  to  destroy 
enemy  galleries  but  not  to  break  the  surface  of  the 
ground.  We  would  usually  carry  on  our  work  until  we 
heard  the  Germans  talking.  When  you  can  hear  the 
enemy  talking  in  clay  you  can  bet  they  are  pretty  close. 
On  some  occasions  we  have  in  this  way  fired  our  mines 
when  within  three  or  four  feet  of  enemy  mines.  In 
March,  1916,  we  broke  into  a  German  gallery  and  had 
a  fight  with  them  underground. 

Mining  Work  at  Depth  of  150  Feet 
Trench  mining  in  clay  is  much  more  dangerous  than 
in  chalk,  on  account  of  the  fact  I  have  mentioned — the 
difl^culty  of  hearing  operations  until  one  is  almost  on  top 
of  them.  In  the  chalk  country  further  south,  in  the 
Vimy  Ridge  trenches  and  the  Somme  area,  we  were 
mining  at  much  greater  depths.  Some  of  our  mines  were 
150  ft.  deep,  and  after  the  battle  of  the  Somme  we 
found  the  Germans  at  Fricourt  had  a  mine  system  200 
ft.  deep.  For  these  chalk  mines  we  used  a  different  and 
much  stronger  high  explosive  than  guncotton.  With  the 
British,  we  used  individual  mine  charges  as  large  as 
100,000  lb.  These  would  blow  cone-shaped  craters  sev- 
eral hundred  feet  in  diameter  and  well  over  100  ft.  deep. 
Some  idea  of  the  terrific  force  of  these  mines  can  be 
obtained  when  you  compare  the  bursting  charge  of  the 
Mills  bomb,  which  contains  4  oz.,  or  i  lb.,  of  ammonal, 
with  the  single  mine  charges  of  100,000  lb.,  or  400,000 
times  that  amount.  You  cannot  see  a  hand  bomb,  like  the 
Mills,  burst  without  having  some  respect  for  its  destruc- 
tive qualities — particularly  if  you  are  close  up. 

Nearly  all  of  our  work  on  these  Flanders  mines  was 
done  by  hand.  At  times  our  galleries  and  tunnels  would 
be  half  full  of  water,  and  it  required  constant  pumping, 
day  and  night,  to  carry  on  the  operations.  Hand  water 
pumps  and  hand  air  pumps  were  used.  Vertical  shafts 
were  sunk  in  this  clay,  usually  of  case  timber,  and  light 
pit-prop  sets  were  used  for  the  galleries.  All  the  dirt 
was  handled  in  sand  bags  from  the  face,  and  brought 
out  from  the  main  galleries  on  rubber-tired  mine  cars 
and  hoisted  to  the  surface  by  windlasses.  The  sand  bags 
were  used  for  reveting  and  repairing  trenches,  which 
are  being  continually  destroyed  by  enemy  fire  and  ac- 
tion of  the  weather,  and  the  surplus  bags  were  emptied 
at  night  into  shell  holes  and  old  mine  craters. 

We  were  fortunate,  in  our  work  below  ground,  in  not 
losing  more  men  than  we  did,  but  it  required  constant 
and  careful  listening  to  avoid  casualties.  We  could 
distinguish  in  time  the  nature  of  the  sounds  of  the 
enemy  miners  when  charging  their  mines,  as  distinct 
from  everyday  work,  and  mighty  useful  it  was  that  we 
could  do  so.  When  we  suspected  the  enemy  were  about 
to  fire  one  of  their  mines,  we  would  warn  the  infantry 
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and  have  them  withdraw  any  of  their  men  who  were  on 
guard  on  top  at  threatened  points.  Sometimes  they 
would  keep  us  guessing,  and  would  hold  their  mines, 
just  as  we  did  ours,  for  several  days,  or  even  a  week  or 
two  before  firing  them.  The  fact  that  mining  is  going 
on  between  the  trenches  is  easily  established  after  sev- 
eral weeks'  work,  but  every  effort  is  made  to  conceal  the 
exact  location  of  the  galleries. 

Although  it  was  our  business  as  engineers  to  carry 
on  the  work  we  were  responsible  for,  we  would  occa- 
sionally find  time  to  do  what  we  called  "strafe  the  Hun," 
which,  interpreted,  means  to  open  fire  on  them  and  their 
trenches  with  any  weapon  that  was  handy.  On  top  at 
the  time  we  were  using  the  Vickers  machine  gun,  the 
Lewis  automatic  rifle,  hand  grenades  and  several  kinds 
and  weights  of  trench  mortars  and  a  number  of  hand 
bombs.  The  Mills  hand  bomb  had  not  yet  been  issued, 
but  we  threw  a  number  of  otlier  varieties,  from  the  old 
handle  bombs  with  cloth  streamers  attached  to  guide 
their  flight,  to  the  cricket-ball  bomb  with  a  quick  match 
which  is  lit  from  a  brassard  on  your  arm.  Bomb  throw- 
ing in  1916  was  not  the  comparatively  safe  amusement 
that  it  is  now.  We  also  made  up  a  number  of  bombs 
with  different  kinds  of  jam  cans,  filling  them  with  pieces 
of  shrapnel,  iron,  nails,  any  old  thing  with  a  kick,  using 
powder  and  a  small  piece  of  fuse.  Many  accidents  hap- 
pened because  of  these  crude  methods.  Our  first  trench 
mortars  were  made  of  pieces  of  cast-iron  pipe.  The 
trench  mortar  fellows  would  always  use  a  long  lanyard 
and  carefully  take  cover  themselves  before  they  fired  the 
mortars ;  in  fact,  so  often  did  the  mortar  gun  itself  burst, 
that  the  invariable  question  when  any  trench  mortar 
landed  in  the  trench,  was,  "Whose  is  it;  ours  or  theirs?" 
At  the  ven.-  best  of  times  and  with  the  scientific  develop- 
ment of  trench  mortars,  it  is  not  a  very  healthy  branch 
of  the  service.  When  trench  mortar  officers  came  snoop- 
ing around  the  trenches  in  order  to  find  a  place  to  set 
up  their  guns,  we  would  invariably  refer  them  to  desir- 
able sites  at  least  a  hundred  yards  distant  from  any  of 
our  mine  shafts.  Like  the  "gas  merchants,"  trench 
mortar  batteries  are  more  popular  when  they  give  you 
a  wide  berth. 


Chilean  Currency  and  Exchange 

The  establishment  of  a  printing  plant  in  the  capital  of 
Chile  for  the  manufacture  of  the  state's  own  banknotes 
recalls  the  marked  improvement  that  has  of  late  years 
taken  place  in  the  value  of  the  paper  peso,  states  the 
Kronomiat.  The  unit  of  value  in  Chile  is  the  gold  peso, 
valued  at  $0,365  U.  S.  currency,  but  the  circulating  unit 
is  the  paper  peso.  In  March,  1914,  this  note  was 
worth  no  more  than  19  or  20c.  U.  S.  currency,  and,  at 
the  end  of  June,  1915,  its  value  was  16.1c.  By  the  end 
of  the  .same  month  of  the  following  year,  the  value 
had  ri.sen  to  18.7c.,  advancing  in  September,  1916,  to 
21.7c.  Thereafter  the  rise  continued  to  be  fairly  steady, 
and  the  explanation  of  the  advance  is  found  in  the  fact 
that  the  value  of  Chilean  exports  i.s  considerably  in  ex- 
cess of  the  country's  imports,  with  the  result  that  there 
is  an  over-supply  of  foreign  credits  and  only  a  slight  de- 
mand for  foreign  bills  of  exchange.  The  fluctuation  in 
the  value  of  money  ha.s  long  proved  an  obstacle  in  the 
economic  advance  of  Chile.     The  exports  of  the  country 


are  customarily  paid  for  in  gold,  but  labor  is  paid  in 
paper. 

The  working  classes  are  sufficiently  intelligent  to  real- 
ize— or,  at  least,  to  suppose — that  the  capitalists  reap 
the  benefit  of  the  instability  in  the  currency.  This  fact 
explains  the  political  unrest  that  manifests  itself  at  not 
infrequent  intervals,  and  the  many  reconstructions  of 
the  Ministry.  The  recent  official  recognition  of  dollar 
exchange  as  a  means  of  making  international  payments, 
through  the  adoption  of  a  plan  whereby  part  of  the  ex- 
port duties  on  nitrate  of  soda  shipped  from  Chile  to  the 
United  States  may  be  paid  in  approved  90-day  sight  bills 
on  New  York  drawn  in  United  States  dollars,  is  expected 
to  have  important  results.  Until  recently,  export  duties 
were  payable  only  in  gold  and  in  sterling  bills  drawn  on 
London.  It  may  be  remembered  that  the  whole  subject 
of  exchange  received  the  careful  attention  of,  and  was 
very  fully  discussed  in  all  its  aspects  by,  the  Pan-Amer- 
ican Financial  Conference  that  met  in  Washington  in 
1915.  The  adoption  of  the  dollar  exchange  for  Latin 
America  was  one  of  the  first  practical  results  of  that 
assembly. 

The  significance  of  the  new  regulations  to  the  United 
States  may  be  recognized  when  it  is  known  that  since 
the  war  the  exports  of  Chilean  nitrate  to  the  United 
States  have  trebled  in  volume,  and  last  year  the  value 
was  put  at  $60,000,000.  The  first  sale  of  nitrate  in  dol- 
lars took  place  in  Valparaiso  early  in  1916;  and  soon 
afterward  the  first  sale  of  tin  concentrate  was  also  con- 
tracted in  dollars.  A  number  of  "ocally  represented 
American  companies  then  gave  instructions  that  all  quo- 
tations henceforth  were  to  be  made  only  in  dollars  and 
not  in  pounds,  pesos,  marks,  or  francs.  The  movement 
to  establish  regular  trading  in  dollar  exchange  in  South 
America  has  thus  been  consistently  progressive. 


Exploiting  Dalmatian  Bauxite  Deposits 

The  Board  of  Trade  Journal  publishes  the  following 
extract  from  Die  Zeit  (Vienna,  Austria)  : 

The  war  has  brought  Dalmatia  a  source  of  wealth  in  the 
exploitation  of  the  rich  deposits  of  bauxite.  These  ores  are 
not  far  inferior  to  the  French,  as  they  yield  25  to  30%  of 
pure  aluminum.  The  German  aluminum  factories  have  had 
to  fall  back  on  Austrian  bauxite.  Bauxite  has  been  obtained 
for  years  past  in  the  northern  islands  of  Dalmatia,  but  on 
the  mainland  not  until  October,  1916,  when  mining  began 
near  Sebenico.  At  present  the  work  is  confined  to  the 
neighborhood  of  Drnis.  The  mines  further  inland  are  not 
yet  worked,  owing  to  transport  difficulties.  There  are  rich 
deposits  near  Trau. 

An  aluminum  industry  might  well  be  developed  in  the 
country  by  means  of  the  existing  water  power,  especially 
the  falls  of  the  Cetina.  Coal  is  also  to  be  found.  Herzego- 
vina, which  also  possesses  coal  fields,  is  especially  rich  in 
bauxite.  At  present  bauxite  is  being  mined  by  a  German 
firm  and  the  Bauxite  Co.  in  Vienna. 


Carlos  E.  Restrebo,  former  president  of  the  United 
States  of  Colombia,  was  recently  quoted  by  the  Evening 
Post  as  denying  the  reports  that  Colombia  had  taken 
steps  to  make  platinum  a  government  monopoly  to  pre- 
vent its  exportation  to  this  country.  The  reported 
action  was  supposed  to  be  in  retaliation  for  the  failure 
of  the  U.  S.  Senate  to  ratify  the  treaty  between  the 
two  republics,  under  the  terms  of  which  the  United 
States  was  to  pay  Colombia  $25,000,000. 


Remember  the  Comfort  Fund  of  the  27th  Engineers. 
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Zinc  in  the  Second  Quarter,  1918 

LAST  week  we  reported  our  statistics  of  the  pro- 
duction of  zinc  in  the  second  quarter  of  1918,  the 
stocks  on  hand  at  the  end  of  the  quarter,  the  number 
of  retorts  in  operation,  etc.  The  figures  were  about 
what  was  expected  in  the  industry,  reflecting,  as  they 
did,  the  consummation  of  developments  that  had  begun 
in  the  first  quarter.  Thus  there  was  a  further  closing 
of  plants  and  a  further  contraction  of  production.  But 
most  satisfactory  was  a  substantial  reduction  in  the 
stocks  on  hand.  The  comparative  figures  for  the  two 
quarters  of  1918  are  as  follows. 

First  Second 

Production  in  short  tons:  Quarter  Quarter 

Distilled 125,572  117,512 

Electrolytic 8,096  9,404 

Total 133.668  126.916 

Stock  at  end  of  quarter: 

At  works (a)  43,149 

Elsewhere (a)  2,932 

Total 64.443  46,081 

Total  number  of  retorts 198.894  196.580 

Number  retorts  in  use 124.072  110,956 

(a)  Not  segregated  in  reports. 

The  reported  stocks  as  of  Apr.  1  and  July  1,  respectively,  in- 
clude only  what  was  in  producers'  hands,  either  at  their  works 
cr  licld  elsewhere. 

During  the  second  quarter  of  1918  four  more  plants 
became  idle,  some  of  them,  perhaps,  to  be  abandoned. 
Among  these  was  the  historic  Glendale  works  of  the 
Edgar  Zinc  Co.  Almost  all  of  the  zinc  smelteries  of  the 
country  were  operated  at  reduced  capacity,  in  some 
cases  at  less  than  40%.  At  the  midyear  there  were  only 
three  plants  being  operated  at  full  capacity,  two  of  these 
small  ones.  Naturally,  in  each  of  these  cases  there  were 
special  reasons  that  permitted  a  scale  of  operations  su- 
perior to  that  of  the  average  of  the  industry.  The 
great  zinc  smelteries  of  the  country,  without  exception, 
had  a  large  number  of  furnaces  either  cold  or  on  dead- 
fire. 

In  the  aggregate,  only  about  60%  of  the  retorts  of 
the  United  States  were  in  use  on  July  1.  This  figure 
may  not  be  just  right,  for  some  smelters  may  not  have 
reported  furnaces  at  work  in  redistilling.  But,  any- 
how, it  is  manifest  that  even  after  the  elimination  of 
the  mushroom  plants  of  1915-17,  there  is  a  very  large 
proportion  of  idle  capacity  among  smelters  who  are 
producing  and  intend  to  remain  in  the  business.  Some 
fear  has  been  expressed  lest  the  closing  of  smelteries 
would  make  it  hard  to  get  enough  spelter  to  meet  a 
sudden  increase  in  demand.  That  is  not  a  fear  that  is 
to  be  lightly  disregarded,  but  the  danger  is  rather  on 
the  side  of  personnel  than  on  that  of  physical  capacity. 
The  statistics  show  the  existence  of  ample  capacity 
among  those  works  that  are  still  in  operation,  but  their 
working  forces  have  become  disorganized.  The  labor 
situation  will  probably  improve  after  completion  of  the 
harvesting  of  crops,  but  even  at  the  best  it  is  likely  to 
continue  troublesome. 


The  Position  of  the  Gold  Miners 

THE  unhappy  position  in  which  the  gold  miners  find 
themselves  need  not  be  reviewed  at  length.  Rather 
should  we  direct  attention  solely  to  the  problem  of 
amelioration.  Everybody  is  agreed  that  something 
should  be  done,  but  nobody  has  been  able  to  suggest 
anything  very  effective. 

The  War  Industries  Board,  at  the  request  of  the 
Secretary  of  the  Treasury,  has  already  declared  gold 
mining  to  be  an  essential  industry,  to  be  granted  reason- 
able priorities  in  its  requirements  for  material,  etc.  This 
is  helpful,  but  is  far  from  being  a  cure. 

Congress  might  also  be  helpful  in  exempting  gold 
miners  from  military  service  and  exempting  the  in- 
dustry from  taxation.  The  levying  of  a  war-profits  tax 
on  a  gold-mining  company  is  a  painful  joke.  Not  only 
are  there  no  war  profits,  but  soon  there  will  be  no  profits 
at  all.  Exemption  from  taxation  would  be  important, 
however,  in  removing  the  check  upon  prospecting.  A 
company  that  has  been  spending  its  money  for  years  in 
the  hope  of  striking  a  bonanza  cannot  feel  any  enthu- 
siasm over  good  luck  in  developing  a  bonanza  in  1917 
or  1918  and  having  to  pay  80%  in  taxes  on  the  profits 
realized  in  one  year,  which  may,  in  truth,  be  only  the 
deferred  profits  of  many  years.  Many  would  figure  that 
it  would  be  far  better  not  to  hunt  for  bonanzas.  The 
exemption  from  taxation  would  be,  therefore,  the  re- 
moval of  a  check  on  gold  mining,  even  if  it  were  not  a 
stimulus  to  it. 

In  this  connection  we  must  think  how  to  define  gold 
mining.  There  is  no  question  that  the  Rand,  Black 
Hills,  Mother  Lode  and  Alaska  mines  are  gold  mines 
pure  and  simple.  A  great  deal  of  gold  is  derived  from 
such  mines  as  Anaconda  and  United  Verde,  but  nobody 
would  class  them  as  anything  other  than  copper  mines. 
But  how  about  such  mines  as  those  of  the  Comstock, 
in  which  gold  and  silver,  or  gold  and  something  else,  are 
nearly  equal  elements  of  value? 

When  we  go  beyond  the  helps  that  have  been  sug- 
gested above,  most  of  the  expedients  for  aiding  the  gold 
miners  that  have  been  proposed  are  dodges  of  the  main 
point.  The  price  for  gold  is  not  fixed.  Commodities 
are  exchanged  for  a  certain  quantity  of  gold,  and  it  does 
not  matter  whether  that  be  expressed  in  ounces,  dollars, 
or  pounds  sterling.  Any  change  in  the  basis  of  exchange 
would  be  like  a  modification  of  the  yardstick,  A  de- 
cree that  the  yard  should  be  henceforth  72  in.  long,  in- 
stead of  36  in.,  would  not  induce  anybody  to  part  with 
twice  as  much  cotton  cloth  for  the  same  money. 

So  far  the  financiers  of  the  Allied  countries  have  kept 
gold  from  going  to  a  premium.  It  is  doubtful  if  they 
can  maintain  their  position.  As  Hennen  Jennings  has 
conclusively  pointed  out,  the  total  quantity  of  gold  in 
the  world  is  now  a  dangerously  small  percentage  of  the 
indebtedness  that  is  payable  in  gold.  As  soon  as  a 
debtor  wants  gold  and  finds  he  cannot  readily  obtain  it. 
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he  may  bid  for  it.  and  gold  will  then  be  at  a  premium. 
If  it  be  admitted  that  this  is  likely  to  happen,  and  if  it 
be  desired  to  get  all  the  new  gold  that  is  possible  in 
order  possibly  to  avert  it,  a  bonus  on  new  production 
would  not  be  uneconomic,  providing  the  Government 
held  and  could  continue  to  hold  all  the  gold  existing. 
Any  bonus  it  might  pay  for  new  gold  might  then  be 
chargeable  to  war  expense. 

But  we  fear  that  such  a  project  would  be  impracti- 
cable, if  not  chimerical.  What  would  prevent  dishonest 
miners,  or  quasi-miners,  from  buying  gold  as  jewelry 
or  plate,  or  as  coin  and  bullion  in  foreign  countries,  and 
clandestinely  delivering  it  as  new  gold?  A  general 
premium  for  gold  would  be  quickly  established. 

Gold  miners  may  properly  feel  the  pinch  of  condi- 
tions now  affecting  them,  and  may  reasonably  cry  for 
assistance,  but  beyond  the  relatively  trifling  things  that 
the  Administration  and  Congress  may  do  to  help,  the 
problem  is  one  for  the  determination  of  international 
financiers.  The  question  really  at  issue  is  the  main- 
tenance of  the  gold  basis. 


however,  it  has  its  limitations ;  and  preference  may  well 
be  given,  in  certain  instances,  to  the  substitution  of 
mechanical  means  for  inducing  draft.  With  regard 
to  the  disposal  of  solid  matter,  its  position  is  being 
challenged  by  the  Cottrell  system  of  electrical  precipita- 
tion whereby  a  recovery  of  a  valuable  byproduct  is 
often  achieved,  in  addition  to  the  complete  or  almost 
complete  elimination  of  the  sohd  matter  that  forms 
fume  and  smoke.  The  adoption  of  the  baghouse  in  this 
connection  involves  the  imperative  use  of  fans  before 
filtration  and  their  optional  use  afterward ;  but  the  avail- 
ability and  value  of  the  chimney  for  the  dispersal  of 
the  gases  resulting  after  baghouse  separation  are  some- 
times overlooked. 

Whatever  the  advance  made  in  methods  to  eliminate 
fume  or  smoke,  or  to  recover  byproducts,  it  is  doubtful 
whether  one  result  will  be  the  superseding  of  the  tall 
chimney  as  an  economical  and  satisfactory  means  of 
inducing  draft  and  dispersing  gases,  and  as  a  sub- 
sidiary to  the  efficient  operation  of  an  electrical  system 
of  precipitation  or  filtration  in  a  baghouse. 


Construction  and  Uses  of  Chimneys 

No  APOLOGY  is  necessary  in  drawing  attention  to 
the  article  on  notable  chimneys  on  another  page  of 
this  issue.  The  paper  was  originally  intended  for  the 
Annual  Smelting  Number,  published  last  week;  but  the 
extensive  space  occupied  by  the  numerous  full-page 
illustrations  made  this  impossible  without  excluding  a 
great  deal  of  technical  matter  of  more  vital  importance, 
although  possibly  of  less  general  interest. 

The  chimney,  even  in  its  primitive  form,  is  compara- 
tively recent.  The  excavations  at  Pompeii  and  else- 
where disclose  the  fact  that  chimneys  were  unknown  to 
ancient  architects.  In  early  English  times  there  were 
still  no  chimneys,  and  fires  were  built  in  a  pit  in  the 
middle  of  the  rooms ;  and  all  that  was  done  to  abate  the 
smoke  nuisance  was  to  provide  a  hole  in  the  roof  directly 
above,  through  which  the  fumes  escaped.  Conflagrations 
were  common,  and  this  probably  led  to  the  introduction 
of  the  curfew  bell  ordinance  by  William  the  Conqueror 
— a  statute  which  insisted  that  all  fires  were  to  be  ex- 
tinguished at  a  certain  hour  every  evening.  Chimnej's 
were  probably  introduced  about  the  thirteenth  century, 
but,  a.s  in  many  other  phases  of  human  endeavor,  prac- 
tically all  the  progress  in  theorj%  design,  and  construc- 
tion has  been  achieved  during  the  last  hundred  years. 

A  chimney  ha.s  two  main  functions.  It  removes  and 
disseminates — at  a  sufficient  height  to  obviate  or  mini- 
mize danger  or  di.scomfort  to  individuals,  or  damage  to 
crop.s — the  wa.ste  products  of  combustion.  It  also  pro- 
vide.s  the  air  supply  on  the  hearth  needed  to  insure  satis- 
factory burning  of  the  fuel. 

Tall  chimney.s  are  not  erected — as  a  number  of  people 
no  doubt  suppo.se — merely  to  break  existing  records  for 
height,  but  to  achieve  a  definite  result.  In  calculating 
the  variouH  dimen.sion.s  it  is  necessary  to  take  into  con- 
Hideration  the  temperature  and  composition  of  the  gases, 
the  altitude  above  sea  level,  and  various  other  factors, 
including  the  reHi.stance  to  gas  flow  caused  by  the  un- 
evenne.sK  of  the  inner  surface  of  the  chimney. 

In  the  matter  of  cheap  production  of  draft,  the 
chimney  ha*  wide  application.     In  point  of  cfliciency, 


Price  for  Copper  in  1917 

THE  official  reports  of  companies  selling  about  1,084,- 
000,000  lb.  of  electrolytic  copper  in  1917  show  that 
they  realized  an  average  of  26.13c.  per  lb.  If  we  could 
have  reports  from  all  of  the  companies,  it  is  probable 
that  the  average  realization  might  be  a  little  higher, 
for  we  may  assume  that  the  Anaconda  copper  and  other 
metal  sold  through  the  Anaconda  agency,  which  is  not 
reported,  fetched  as  much  as  the  26.366c.  per  lb.  that 
was  got  by  Inspiration.  Lake  Superior  companies  pro- 
ducing 204,546,500  lb.  received  an  average  of  28.124c. 
per  pound. 

The  higher  price  received  by  the  Lake  companies  is 
explained  by  their  failure  to  participate  in  the  huge  sale 
to  the  Allies  in  the  latter  part  of  1916  to  the  same 
extent  as  the  electrolytic  producers.  Consequently, 
while  the  latter  were  filling  great  contracts  during  the 
first  half  of  1917  at  25c.  per  lb.,  other  producers  were 
able  to  take  advantage  of  the  higher  prices  created  by 
the  market  having  become  unbalanced. 

These  chaotic  conditions,  together  with  others  equally 
irregular  that  arose  during  the  summer  and  fall  of  1917, 
in  connection  with  the  fixing  of  price  by  the  Amer- 
ican Government,  preclude  any  close  comparisons.  The 
selling  of  about  45,000,000  lb.  by  producers  jointly 
to  the  Government  at  16  ic.  early  in  1917  is  also 
a  factor,  although  a  minor  one,  that  enters  into  con- 
sideration. Amid  all  this  chaos  any  discrimination 
among  the  figures  reported  by  the  several  companies, 
as  to  whether  they  represent  gross  prices  or  net  prices, 
is  next  to  impossible,  and,  anyhow,  is  relatively  incon- 
sequential. In  point  of  fact,  a  great  deal  more  copper 
was  actually  sold  on  the  basis  of  net  cash.  New  York, 
than  ever  before.  The  foreign  business  had  previously 
resolved  itself  to  that  basis,  and  with  the  fixation  of 
the  price  of  23ic.  in  September  the  old  terms  of  "deliv- 
ered, 30  days"  in  domestic  business  disappeared. 

Conditions  being  as  they  were,  any  comparison  be- 
tween the  price  actually  realized  and  the  quotational 
average  is  meaningless.  The  most  surprising  thing  is 
that  they  agree  even  within  1.05c.  per  lb.,  the  quotational 
average  being  about  that  much  higher  than  the  actual 
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average  for  the  sale  of  about  1,100,000,000  lb.  of  copper. 
Both  figures  tell  the  same  story  in  one  respect,  however; 
viz.,  the  price  for  copper  in  1917  was  only  about  the 
same  as  in  1916,  and  in  both  years  was  only  about  30% 
higher  than  what  was  realized  in  1906-07,  a  period  of 
industrial  expansion.  The  claim  of  copper  producers 
that  the  prices  they  h.i.ve  received  have  been  far  less 
extravagant  than  those  created  by  war  conditions  for 
many  other  commodities  is  clearly  well  founded. 

COPPER  SALES  IN   1917  BY  ELECTROLYTIC  PRODUCERS 

Company  Pounds  Procpods  Average  Price, 

Cents 

Chino  Copper  Co 79,636,235  $20,554,112  25.81  (a)  (A) 

East  Butte  Copper  Min.  Co.  20,013,900  5,095,539  25.460  (c)  U/) 

Inspiration  Consolidated...  80,566,982  21,242,217  26.366  (b)  (-;) 

Kennecott  Copper  Corp....  56,904,650  15,372,765  27.015  (a)  (h)  (j) 

Magma  Copper  Co 10,148,632  2,681,573  26.423  (6)  (g) 

Miami  Copper  Co 30,905,706  9,009,152  29.150  (d)  (h) 

Nevada  Consolidated 82,040,508  21,207,471  25.85  (c)  (g)  (A) 

North  Butte  Mining  Co....  21,087,513  5,730,742  27.176  (c)  (0 

OldDominionCop.  Min.  Co.  32,365,795  8,385,977  25.91  (6)  (g) 

Phelps  Dodge  Corporation. .  290,522,569  77,482,369  26.67  (c) 

Ray  Consolidated 88,582,649  22,944,678  25. 902  (a)  (g)  (A) 

Shattuek  Arizona  Cop.  Co...  14,775,391  4,183,947  28.317  (rf)  (i) 

U.  S.  Sm.,Ref.  &Min.  Co...  29,043,242  7,900,051  27.201  (/)  (y) 

United  Verde  Copper  Co...  51,664,098  14,115,601  27.302  (/)  (h) 

Utah  Copper  Co 195,837,111  47,364,421  24.186  (a)  (s) 

Totals 1,084,094,981     $283,270,615       26.130 

E.  &  M.  J.  average 27.  180 

(a)  Uncertain  what  price  represents;  not  stated  in  report.  (6)  Probably  net 
cash  price,  New  York,  (c)  Net  cash  price,  f.  o.  b..  New  York  or  Atlantic  sea- 
board, (d)  Average  gross  price.  (/)  Probably  gross  price,  (g)  Represents  net 
1917  production,  (h)  Represents  copper  delivered  and  less  than  1917  production, 
(i)  Represents  copper  delivered  and  in  excess  of  1917  production,  (j)  Price 
includes  adjustments  on  1916  deliveries.  (A)  Price  of  copper  sold  during  1917 
applied  to  entire  production  for  that  year;  the  company  reports  lower  proceeds  on 
account  of  carrying  some  unsold  metal  at  the  nominal  price  of  13}c.  per  pound. 

COPPER  SALES  IN  1917  BY  I-AKE  COMPANIES 

Company                               Pounds  Proceeds     Average  Price, 

Cents 

Ahmeek  Mining  Co 19,299,590  $5,180,901  26  84 

AUouez  Mining  Co 7,339,288  2,051,297  27.95 

Calumet  &  Hecla  Mining  Co 59,527,902  16,900,576  28.39 

Centennial  Copper  Mining  Co 1,684,642  454,123  26.96 

Copper  Range  Co 45,043,301  12,943,157  28.735 

Franklin  Mining  Co 3,155,574  843,797  26.74 

Isle  Royale  Copper  Co 10,236,619  2,750,627  26.87 

La  Salle  Copper  Co 1,546,978  440,151  28.45 

Mass  Cons.  Mining  Co 3,984,616  1,045,502  26.238 

Mohawk  Mining  Co 12,313,887  3,440,253  27.94 

Osceola  Cons.  Mining  Co 12,383,918  3,453,758  27.89 

Quincy  Mining  Co 22,195,577  6,348,605  28.605 

Superior  Copper  Co 1,597,914  469,721  29.39 

Victoria  Copper  Mining  Co 1,195,918  343,508  28.723 

White  Pine  Copper  Co 3,040,776  860,523  28.30 

Totals 204,546,500        57,526,499  28.  124 

PRODUCTION,  SALES  AND  PRICE  FOR  COPPER  FOR   12  YEARS  (a) 


Total 

Pounds 

Average 

Quotational 

Year 

Production, 

Reported 

Realized, 

Average, 

Pounds 

Cents 

Cents 

1905 

219,000,000 

82,372,955 

15.597 

15.699 

1906 

224,071,000 

113,411,645 

19. 146 

19.616 

1907 

220,317,041 

66,316,025 

18.043 

20.661 

1908 

222,267,444 

125,949,248 

13.348 

13.424 

1909 

226,602,134 

136,005,773 

13.221 

13.335 

1910 

221,400,864 

126,710,763 

12.96 

13.039 

1911 

216,412,867 

135,329,098 

12.657 

12,634 

1912 

1,228,333,298 

552,155,308 

15.841 

16.341 

1913 

1,406,448,665 

658,533,402 

15.222 

15.269 

1914 

1,342,634,206 

566,687,750 

13.458 

13.602(b) 

1915 

1,411,652,418 

619,832,987 

17.299 

17.275 

1916 

2,300,000,000 

1,217,014,743 

25.710 

27.202 

1917 

2,350,240,606 

1,084,094,981 

26.130 

27.180 

(a)  Up  to  1 9 1 2  the  figures  represent  Lake  copper  production  and  sales,  but  few 
of  the  producers  of  electrolytic  making  detailed  reports  in  that  time.  Beginning 
with  1912,  the  figures  represent  electrolytic  copper  only.  The  figures  for  "pounds 
reported"  and  "average  realized"  do  not  include  the  United  Metals  Selling  Co. 
(Anaconda),  which  does  not  publish  these  details.  However,  it  is  a  reasonable 
assumption  that  its  results  were  not  very  different  from  those  of  the  other  com- 
panies, for  John  D.  Ryan  has  stated  that  in  the  10  years  ending  with  1913  his 
companies  sold  5,560,000,000  lb.  of  copper  at  an  average  of  14.82c.,  delivered  to 
the  buyers  in  Europe  and  America.  This  would  be  equivalent  to  14.62(«  14.67c., 
net  cash,  New  York.  During  the  same  10-year  period,  Phelps,  Dodge  &  Co., 
reported  an  average  of  14.56c.  per  lb.,  net  cash.  New  York,  actually  realized. 
The  arithmetical  mean  of  the  qustational  averages  for  electrolytic  copper  in  this 
period  is  15.06  cents. 

(6)  Average  for  nine  months.  No  quotations  in  August,  September  and 
October.  However,  the  bulk  of  the  copper  sold  in  1914  was  disposed  of  before 
and  after  those  months;  wherefore  the  comparison  on  the  nine  months'  basis  is 
approximately  correct. 


BY  THE  WAY  | 

The  engineers  of  the  country  will  no  longer  have  any 
excuse  to  emit  tales  of  woe  respecting  the  disfavor  of 
fortune  toward  them.  The  income  tax  returns  for  1916, 
compared  with  the  number  of  persons  engaged  in  the 
several  occupations  as  shown  by  the  census  for  1910, 
exhibit  the  engineers  (civil,  mining,  etc.)  as  leading 
the  list.  There  were  6628  income-tax  returns  from  this 
class,  which  was  a  little  more  than  61  Sr  of  the  total  list- 
ed in  the  class.  Insurance  agents  came  next,  with  a 
representation  of  28%.  Then  came  brokers,  with  20% ; 
lawyers,  with  19%,  and  mine  owners,  with  18%.  Here 
we  will  stop.  Shall  we  deduce  that  it  is  better  to  be  a 
mining  engineer  than  a  mine  owner? 


A  certain  mining  community  in  Australia  was  noted 
for  the  predominance  of  Cornishmen  among  its  popula- 
tion, all  of  whom  were  ardent  chapel-goers  on  Sunday, 
although  their  speech  wh«n  working  underground  during 
the  week  tended  to  veil  the  religion  that  emerged  on 
the  seventh  day.  It  happened  that  the  local  preacher 
was  taken  ill,  and  it  became  necessary  to  find  a  sub- 
stitute. Most  of  the  miners  had,  at  ,some  stage  of  their 
careers,  indulged  in  rhetorical  outburst  at  religious 
revivals  or  other  times ;  and  there  was  much  discussion 
as  to  who  should  fill  the  pulpit  on  the  following  Sunday. 
Finally  it  was  found  that  almost  unanimous  choice  had 
fallen  upon  one  of  their  number — Ned  Trevanion  by 
name — who  had  gained  some  notoriety  by  the  ease  and 
fluency  with  which  either  profanity  or  religion  came  to 
the  tip  of  his  tongue,  as  occasion  demanded.  He  was 
cautioned  to  be  careful  and  not  to  let  his  enthusiasm 
get  the  better  of  him;  and  he  carefully  prepared  a 
series  of  notes  for  the  forthcoming  discourse,  in  which 
the  terrors  of  hell  were  portrayed  with  the  same  em- 
phasis as  the  alternative  joys  of  heaven.  When  Sunday 
came,  the  tin  chapel  was  filled  to  overflowing.  A  sym- 
pathetic congregation  listened  with  appreciation  to  Ned's 
discourse,  although  his  particular  friends  noted  with 
apprehension  that  he  was  paying  less  and  less  attention 
to  his  notes  and  drawing  more  and  more  from  his  imagi- 
nation. In  the  midst  of  a  flowery  description  of  the 
principal  city  of  paradise  he  bethought  himself  of  a 
mention  of  that  emblem  of  all  true  rural  success — a 
brass  band.  "An'  down  the  street,  paved  with  gold," 
he  shouted,  with  an  enthusiasm  that  gathered  momen- 
tum at  each  word,  "there  comes  a  gert  band,  playing 
bootiful  moosic.  None  of  yer  penny  tin  whistles,  but 
bloody  gert  trumpets." 


The  use  of  the  title  "captain"  to  those  in  charge  of 
mining  work  seems  to  have  originated  in  Cornwall.  An 
incident  in  this  connection  is  related  as  having  happened 
after  the  visit  of  a  man-of-war  to  a  Cornish  port,  not 
far  distant  from  an  important  tin-mining  district.  The 
captain  of  the  warship  was  seen  ashore,  in  imposing 
uniform,  by  a  couple  of  miners,  one  of  whom  was 
doubtful  as  to  the  naval  officer's  rank.  "  'Oo  is  ut,  Jan?" 
he  said,  in  a  stage  whisper.  "Cap'n  Trewhella,"  replied 
his  friend.  "  'Ow,  'cap'n'?"  insisted  Jan.  "  'Ee's  cap'n  of 
thicky  gert  hugeous  ship,"  he  was  informed.  "Aw!  Now 
I  zee.   I  thought  'er  wasn't  a  real  cap'n." 
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NEW   PUBLICATIONS 


?-.'orthwest  Mines  Handbook.     By  Sidney  Norman.     Pp.  3(56; 
6I4    X   91-2:   illas.     $3.     Published  by   Sidney   Norman, 
Mohawk  Bldg..  Spokane.  Washington. 
The  first  of  what   is  expected  to  be   a   series   of  yearly 
-•olumes    covering   minute    details    concerning    1600   mining 
properties  in  Idaho,  Washington,  Oregon  and  British  Colum- 
bia.   Information  is  well  indexed,  and  the  book  is  a  valuable 
one  for  reference  purposes. 

Poor's  Manual  of  Industrials  for  1918.  Ninth  Annual  Num- 
ber. Pp.  CL  plus  2735;  6  x  9.  $10.  Poor's  Manual 
Co..  New  York. 

The  regular  annual  volume  of  this  well-known  manual, 
which  covers  manufacturing,  mining  and  miscellaneous 
companies,  has  just  been  issued,  the  information  being  re- 
vised to  April.  1918.  The  general  arrangement  and  data  ap- 
pear to  be  the  same  as  in  previous  editions,  but  a  new  fea- 
ture is  the  insertion  of  complete  information  regarding  the 
present  income  tax  on  industrial  securities,  stating  whether 
ihe  companies  assume  a  4'~V  tax,  a  2^;c  tax,  or  no  tax  at  all. 
We  have  always  found  this  manual  to  be  most  useful  for 
reference. 

Sulphuric  Acid  Handbook.  By  Thomas  J.  Sullivan.  Pp.  140. 
5  X  71.4;  leather.  $2.50.  McGraw-Hill  Book  Co.,  Inc. 
The  psychological  moment  has  been  chosen  for  the  ap- 
pearance of  this  book  on  sulphuric  acid,  which  comes  out 
at  a  time  when  maximum  efforts  are  being  made  to  stimu- 
hite  production  of  the  "king  of  acids."  Much  has  been 
written  on  the  subject,  but  the  useful  information  is  so 
scattered  that  it  is  not  readily  obtained.  WMth  this  in  mind, 
the  author  has  confined  himself  largely  to  numerical  data 
i.nd  tables  generally  adapted  to  American  practice,  omitting 
obsolete  matter.  The  new  standard  specific  gravity  tables 
for  sulphuric,  nitric  and  hydrochloric  acids  are  given  and  the 
methods  of  preparing  them  described.  Other  subjects  in- 
cluded are  hydrometers,  acid  calculations,  boiling  and  melt- 
ing points,  analysis,  flanges  and  flange  fittings,  cast  and 
wrought  pipe  and  lead  pipe,  as  well  as  miscellaneous  tables. 

Oil-Storage  Tanks  and  Reservoirs,  with  a  Brief  Discussion 
of  Losses  of  Oil  in  Storage  and  Methods  of  Prevention. 
By  C.  P.  Bo^\^e.    Pp.  76;  illus.    Bull.  155,  U.  S.  Geologi- 
cal Survey,  Washington,  D.  C. 
This  bulletin  gives  a  general  outline  of  the  usual  practice 
in  designing  and  erecting  tanks  and  reservoirs  for  oil  stor- 
age.   A  complete  set  of  specifications,  with  a  detailed  draw- 
mg,  for  a  55,000-gal.  steel  tank  is  given  and  discussed.    The 
accessory  equipment,  such   as  swing  pipes,  stairways,  ex- 
plosion doors  and  relief  valves,  is  touched  upon,  and  wooden 
and  steel  roofs  are  described.     Concrete-lined  reservoirs  are 
covered    by    presenting    specifications    and    drawings    of    a 
reservoir  488  ft.  in  diameter  and  25  ft.  deep.     Data  on  costs 
of  tanks  and  reservoirs  are  given.     Losses  of  oil  by  seepage 
and    evaporation,    and    the    prevention    of    such    losses    by 
means  of  water-seal  tops,  sprinkling  and  burying  the  tanks, 
are  discussed. 

Preliminary  Report  on  a  Part  of  the  Pyrites  Deposits  of 
Georgia.  By  H.  K.  Shearer  and  J.  P.  D.  Hull.  Pp.  229; 
illuK.;  cloth.  Bull.  .33,  Geological  Survey  of  Georgia, 
Atlanta,  Georgia. 

An  incomplete  account  of  the  pyrites  deposits  of  Georgia 
published  to  help  and  encourage  those  engaged  or  interested 
in  supplying  the  urgent  need  for  the  mineral  at  the  present 
time.  A  .second  report  is  to  be  published  at  a  later  date,  in 
which  the  technical  and  scientific  aspects  of  the  matter  will 
be  dealt  with  in  greater  detail.  The  present  volume  gives 
an  interesting  resume  of  the  occurrence,  production,  and 
import*  of  pyrites;  also  a  list  of  sulphuric-acid  plant.s  in 
Georgia,  which  shows  that  the  state  produces  nearly  half 
!•  million  tons  per  annum.  The  geologic  features  of  the 
dt'poitits  are  diKCUSHcd  and  descriptions  of  tlie  resources  of 
the  various  properties  follow;  also  details  of  the  surface  and 
underground    equipment    installed    or    contemplated.    Flow 


iven,    showing   methods    of   concentrating    the 


sheets   ai^e    g 
pyrites. 

The  .Alines  Hand  Book:  A  Manual  of  the  Mining  Industry 
of  the  World.  By  Walter  Harvey  Weed.  Pp.  1896;  6  x 
SV2;  cloth;  illus.  Vol.  13,  1918;  supplementing  former 
editions.  $10.  Published  by  W.  H.  Weed,  29  Broad- 
way, New  York. 

The  latest  edition  of  this  useful  handbook  has  some 
marked  improvements  over  former  issues.  The  most  im- 
portant change  is  in  the  new  arrangement  of  mining  com- 
panies according  to  their  geographical  situation,  instead  of 
in  alphabetical  oi'der,  as  hitherto.  This  rearrangement 
makes  it  possible  to  see  how  thoroughly  each  mining  dis- 
trict has  been  covered  by  the  author.  A  46-page  index,  on 
colored  paper  to  facilitate  it  use,  has  been  added  of  neces- 
sity. Another  new  feature  is  a  series  of  maps  of  the  more 
important  mining  districts.  As  in  former  editions,  there 
are  also  included  a  glossary  of  technical  terms,  a  chapter 
on  mineralogy,  statistics  of  metal  production  and  prices,  and 
a  list  of  obsolete  securities  and  corporations.  A  list  of  state 
geologists  and  mine  inspectors  has  been  substituted  for  the 
long  list  of  mining-company  officials  appearing  in  former 
issues.  On  the  whole.  Vol.  13  of  the  handbook  is  the  best 
yet  produced  and  a  valuable  aid  to  all  who  are  interested 
in  metal  mining. 

Mining  Engineers'  Handbook.  Robert  Peele,  editor-in-chief. 
First  Edition.  Pp.  2375;  4%  x  7^4;  leather;  illustrated. 
$5.  John  Wiley  &  Sons,  Inc.,  New  York. 
Much  credit  is  due  the  author  for  the  service  rendered 
the  mining  profession  in  the  production  of  his  new  hand- 
book, which  fills  what  has  been  a  noticeable  gap  in  the  list 
of  technical  works  of  reference,  such  as  Trautwine  and 
Kent.  Written  by  a  staff  of  specialists,  whose  names  for 
the  m.ost  part  are  guarantees  of  the  work  performed,  the 
book  is  a  valuable  addition  to  the  library  of  every  mining 
man.  Among  those  who  have  contributed  the  44  sections  of 
the  book  are:  J.  R.  Finlay,  W.  Y.  Westervelt,  Robert  H. 
Lichards,  James  F.  Kemp,  H.  V.  Winchell,  George  S.  Rice, 
Peno  H.  Sales,  D.  W.  Brunton  and  H.  P.  Gillette.  A  valu- 
able feature  of  the  book  is  the  bibliography  that  accompa- 
nies each  section,  which  featui'e  itself  makes  the  volume 
worth  having.  If  any  fault  may  be  found  with  a  work  of 
this  sort  on  brief  acquaintance,  it  is  that  it  covers  a  field 
that  some  may  consider  too  wide.  It  may  be  thought  that 
the  sections  on  metallurgy  might  better  have  been  omitted 
and  that  various  other  parts  duplicate  to  greater  or  less 
extent  the  work  of  existing  handbooks.  These,  however, 
are  minor  points  compared  with  the  excellence  of  the  work 
as  a  whole.  The  value  of  handbooks  in  general  depends 
largely  on  the  skill  and  care  with  which  they  are  indexed, 
i.rd  it  is  apparent  that  the  same  thoroughness  that  is  evi- 
denced in  the  planning  of  the  "Mining  Engineers'  Hand- 
book" was  also  exercised  in  the  preparation  of  the  index. 


Report  of  the  Ninth  Annual  Meeting  Held  at  Ottawa  Nov. 
27-28,  1917.  Pp.  282;  illus.  Canada  Commission  of 
Conservation,  Ottawa,  Canada. 

Mining  and  Concentration  of  Carnotite  Ores.  Karl  L.  Kithil 
and  John  A.  Divis.  Pp.  89;  illus.  Bull.  103,  U.  S.  Bu- 
reau of  Mines,  Washington,  D.  C. 

Onaping  Map- Area.  By  W.  H.  Collins.  Pp.  157;  illus. 
.Memoir  95.  Canada  Department  of  Mines,  Geological 
Survey  Branch,  Ottawa,  Canada. 

Timiskaming  County,  Quebec.  By  M.  E.  Wilson.  Pp.  197, 
illus.  Memoir  103.  Canada  Department  of  Mines, 
Geological  Survey  Branch,  Ottawa,  Canada. 

Bibliography  and  Index  of  Wyoming  Geology,  1823-1916. 
By  (iladys  G.  Bovee.  Pp.  130.  Bull.  17.  L.  W.  Trum- 
bull, State  Geologist,  Cheyenne,  Wyoming. 

Petroleum  in  1916.  By  John  D.  Northrop.  Mineral  Re- 
sources of  the  United  States,  1916-17.  Part  II.  Pp.  207; 
illus.     U.  S.  Geological  Survey,  Washington,  D.  C. 

Contribulions  to  the  Mineralogy  of  Black  Lake  Area, 
(Jut'bec.  By  Eugene  Poitevin  and  R.  P.  D.  Graham. 
Pp.  103;  illus.  Museum  Bull.  27.  Canada  Department 
of  Mines,  Geological  Survey  Branch,  Ottawa,  Canada. 
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Personals 


Have  You  Contributed  to  the  Association 
of   the    27th    Engineers? 

B.  Li.  Thane,  managing  director  of  the 
Alaska  Castineau  Mining  Co.,  is  in  New 
York. 

A.  It.  Shepherd,  of  Pittsburgh,  has  been 
i-isiting  the  mines  operated  by  the  Jones  & 
Laughlin    interests  on    the    Mesabi    range. 

Franklin  Wheaton  .Smitli  has  returned  to 
Bishee,  Ariz.,  after  an  inspection  of  the 
Rival   mine,   at   Steeple   Rock,   New   Mexico. 

W.  P.  Schumacher,  superintendent  of  the 
5anta  Barbara  unit  of  the  American 
Smelters  Securities  Co.,  is  inspecting  that 
property. 

A.  H.  Brown  has  been  appointed  nian- 
iger  of  the  Hudson  Bay  and  Dome  Lake 
nines  of  Ontario  in  succession  to  Douglas 
\.   Mutch. 

William  N.  Kink  has  returned  to  Cusihui- 
■iacliic,  Chihuahua,  Mex.,  and  taken  over 
;he  management  of  the  Cusi-Mexicana  Min- 
ng  Co.   property. 

.1.  \V.  Bennie,  general  manager  of  the 
Shannon  Copper  Co.,  Clifton,  Ariz.,  is  at 
he  Yeager  Canyon  property  recently  ac- 
luired  by  that  company. 

.•\.  C.  3Ietz,  superintendent  of  the  Re- 
ornia  mine,  near  Monclova,  Coahuila,  Mex., 
las  entered  the  service.  The  work  of  this 
)roi)erty  is  now  being  supervised  by  S.  T. 
«liaw. 

T.  .1.  Harwood,  manager  of  the  Schu- 
nacher  mine,  Schumacher,  Ont.,  has  left 
:^anada  for  the  South,  operations  at  the 
nine  having  been  much  curtailed  for  the 
present. 

George  Cannon,  superintendent  of  the 
Jrunt  mine  at  Mountain  Iron,  Minn.,  for 
il.  A.  Hanna  &  Co.,  has  been  appointed 
issistant  general  manager  of  the  company 
Lt  Duluth. 

A.  G.  Diampre,  formerly  manager  of  the 
^eterson  Lake  Mining  Co.,  of  Cobalt,  has 
»een  api)ointed  manager  of  the  Associated 
Joldfleids  of  Larder  Lake,  in  the  Kirk- 
and  Lake   district  of  Ontario. 

(iuy  C.  Riddell,  consulting  metallurgical 
ngineer  for  the  U.  S.  Tariff  Commission,  is 
lack  in  Washington  from  the  West,  where 
le  has  been  looking  into  certain  war-metal 
•ctivities  during  the  last  month. 

D.  H.  MacDougrall  has  resigned  his  posi- 
ion  as  general  manager  of  the  Dominion 
!teel  Corp.,  of  Sydney,  N.  S.,  and  has  been 
ippointed  president  of  the  Nova  Scotia 
)teel  and  Coal  Co.,  succeeding  F.  H. 
'rockard,   who    has  resigned. 

Oliver  W.  Krull,  formerly  of  the  metal- 
lurgical staff  of  the  Chino  Copper  Co.  and 
ater  associated  with  the  mining  depart- 
nent  of  the  Cia  Minera  de  Penoles.  at 
)juela,  Durango,  Mex.,  is  now  superintend- 
nt  of  the  latter  company's  lead  smeltery 
,nd  white-arsenic  plant  at  Mapimi, 
)urango. 

H.  S.  Buck,  vice  president  and  general 
nanager  of  the  American  Zinc  Products 
re.  also  of  the  Fort  Smith  Spelter  Co.,  has 
esigned  both  of  these  positions.  Mr.  Buck 
lad  entire  charge  of  building  and  operating 
he  Fort  Smith  Spelter  Co.  since  its  organi- 
;ation  in  March,  1916.  During  October, 
917.  the  Fort  Smith  company  purchased 
he  Western  Tin  Plate  Co.'s  plant  at  Green- 
•astle.  Ind.,  and  the  conversion  of  the 
)lant  into  a  zinc  rolling  mill,  now  operat- 
ng  as  the  American  Zinc  Products  Co.,  wa-s 
lupervi.sed  by  Mr.  Buck.  Mr.  Buck  has  not 
mnounced   his   future  plans. 


Obituary 


Kichard  Inch,  recorder  of  Tuolumne 
:;ounty,  Calif.,  for  the  last  20  vears,  died 
it  Sonora,  Calif.,  on  July  3,  aged  65  years. 

Byron  K.  Janes,  mining  engineer  and 
rraduate  of  the  University  of  California, 
VRs  killed  on  July  10  at  El  "^'gre  mine,  in 
Sonora.   Mexico. 

Sydney  W.  Shattuck,  a  metallurgist  and 
nanager  of  the  Shattuck  Chemical  Co.  of 
■>enver.  Colo.,  died  suddenlv  in  Denver  on 
fune  24.     He  was   32  years  old. 

_K.  B.  Hawkins,  who  has  been  identified 
^'ith  the  development  of  the  Mesabi  range, 
lied  recently  at  Duluth,  Minn.,  aged  54 
■ears.  He  came  to  Minnesota  30  years 
igo  as  representative  of  the  contracting 
irm  of  Drake  &  Stratton,  of  which  he  later 
lecame  vice  president.  The  Hawkins  mine 
It  Xa.shwauk,  Minn.,  was  named  after  him. 
Jr.  Hawkins  was  prominent  politically  and 
vas  State  Senator  at  the  time  of  his  death. 


Societies 


American  Zinc  Institute.  The  program 
arranged  for  the  meeting  to  be  held  at  the 
Statler  Hotel,  St.  Louis,  Mo.,  on  July  29  and 
30,  is  as  follows:  July  29 — 10  a.ni..  regis- 
tration of  representatives;  2:30  i).m.,  ad- 
dress of  welcome  by  the  president  of  the 
St.  Louis  Chamber  of  Commerce  ;  reply  by 
F.  C.  Wallower,  manager  of  Golden  Rod 
Mining  Co.,  Joplin,  Mo.  ;  outline  of  plans 
and  purpose  of  meeting  by  Victor  Kakow- 
sky,  chairman  ;  appointing  of  committees  ; 
addresses:  "Benefits  To  Be  Derived  from 
Close  Cooperation  of  Zinc  Smelting  and 
Mining  Interests  in  Helping  Win  the  War  " 
by  W.  R.  Ingalls,  editor,  "Engineering  and 
Mining  Journal"  ;  "World's  Zinc  Re.sources 
and  Their  Political  Control,"  by  C.  K. 
Siebenthal,  U.  S.  Geological  Survey,  Wa.sh- 
ington,  D.  C.  At  8  p.m.  ■  there  will  be  a 
dinner  on  the  Statler  roof,  with  Victor 
Rakow.sky  as  toastmaster.  A  patriotic  ad- 
dress will  be  made  by  Charles  T.  Orr.  presi- 
dent of  the  Athletic  Mining  and  Smelting 
Co.,  Webb  City,  Mo.,  followed  by  after-din- 
ner talks.  At  the  session  at  10  a.  m.  on 
July  30,  there  will  be  the  following  ad- 
dresses: "New  U.ses  of  Zinc,"  by  A.  P.  Cobb 
vice  president  of  New  Jersey  Zinc  Co 
New  York ;  "The  Value  of  Experimental 
Work  in  Developing  New  Uses  of  Zinc  and 
Zinc  Products,"  by  Dr.  John  Johnston,  Na- 
tional Research  Council,  Wa.shington.  D. 
C.  ;  "Zinc  Mining  and  Production  in  West- 
em  States,"  by  J.  L.  Bruce,  manager  of 
Butte  &  Superior  Mining  Co.,  Butte,  Mont.  ; 
"Zinc  Mining  and  Production  in  Southeast- 
ern States,"  by  J.  N.  Houser,  vice  presi- 
dent of  American  Zinc,  Lead  and  Smelting 
Co.,  St.  Louis,  Mo.  ;  "Sheet-Zinc  Industry  in 
United  States  and  Benefits  of  Coopera'tion 
Between  Mining  and  Smelting  Interests,"  by 
E.  H.  Wolff,  president  of  Illinois  Zinc  Co., 
Peoria,  111.  ;  "Zinc  Mining  and  Production 
m  Missouri-Kansas-Oklahoma  and  Arkan- 
sas," by  Otto  Ruhl,  consulting  engineer 
Joplin,  Mo.  In  the  afternoon  at  1:30 
o  clock  there  will  be  two  addresses;  "Zinc 
Mming  and  Production  in  Wisconsin,"  bv 
W.  N.  Smith,  manager  of  Vinegar  Hill 
Zmc  Co.,  Platteville,  Wis.  ;  and  "Zinc  Min- 
mg  and  Production  in  Eastern  States." 
This  will  be  followed  by  the  report  of  the 
committee  on  organization,  the  registra- 
tion of  permanent  members,  reports  of  other 
committees  and  the  election  of  permanent 
ofncers. 

American    Institute    of    Mining    Engineers 

will  hold  its  annual  summer  meeting  from 
Sept.  1  to  Sept.  6  inclusive,  in  Colorado. 
The  program  is  summarized  as  follows: 
Sunday,  Sept.  1 — Registration  at  tempor- 
ary headquarters,  Brown  Palace  Hotel,  Den- 
ver. Monday,  Sept.  2 — Technical  session 
at  9  a.  m.  ;  automobile  trip  at  11  a.  m.  to 
ferroalloy  plants  near  Denver  and  other 
points  of  interest  in  the  city,  followed  by 
a  trip  through  the  mountain  parks  we.st  of 
Denver  ;  luncheon  at  1  p.  m,  at  Hosa  Lodge, 
Gennessee  Park,  Lookout  Mountain  :  tech- 
nical session  at  4.30  p.  m.  ;  dinner  at  7 
p.  m.  at  the  Country  Club.  Tuesdav.  Sept. 
3 — Entrain  at  Denver  at  8.15  a.  m.  for 
Colorado  Springs;  technical  session  at  11 
a.  m.  at  permanent  registration  headquar- 
ters at  Broadmoor  Hotel  ;  luncheon  at  1 
p.  m.  at  Broadmoor  Hotel ;  technical  ses- 
sion at  2  p.  m.  ;  reception  and  dance  at 
?.30  p.  m.  Wednesday,  Sept.  4 — All-dav 
trip  to  Cripple  Creek  district,  with  visits 
to  Portland,  Golden  Cycle,  Vindicator,  Cres- 
son,  and  other  properties,  followed  by  a 
technical  session  in  the  evening.  Thurs- 
day, Sept.  5 — Auto  trip  at  8  a  m.  to  Pikes 
Peak ;  visit  to  Golden  Cycle  mill  at  2 
p.  m.  ;  technical  session  afternoon  and 
evening.  Friday,  Sept.  6 — Excursion  at 
8.30  a.  m.  to  Pueblo;  luncheon  at  12.30 
p.  m.  at  Minnequa  steel  works,  Pueblo  ; 
technical  session  at  4  p.  m.  ;  banquet  at 
Broadmoor  Hotel,  Colorado  Sprrings,  at 
7.30  p.  m.  On  account  of  the  abandon- 
ment of  the  Colorado  Midland  Ry..  it  may 
be  necessary  to  alter  the  plans  for  the 
trip  to  Leadville.  An  optional  trip  will  be 
arranged  if  considered  advisable.  Prep- 
arations for  the  entertainment  of  the 
ladies  at  Denver  have  not  yet  been  fully 
completed.  At  Colorado  Siirings  the  ladies 
will  be  entertained  by  a  committee  headed 
by  Mrs.  Spencer  Penrose,  and  a  s|)ecial 
trip  to  Glen  Eyrie  Park  will  be  arranged 
for  them.  The  arrangement  committee  at 
Denver  will  include  Dave  G.  Miller,  Frank 
Bulkeley  and  George  E.  Collins  ;  finance 
committee  at  Denver,  T.  B.  Stearns,  Rich- 
ard A.  Parker  and  T.  B.  Burbridge  ;  enter- 
tainment committee  at  Denver.  F.  H  Bost- 
wick,  F.  E.  Shepard,  B.  P.  Morse,  J.  G. 
Perry  and  Howland  Bancroft.  The  Colo- 
rado Springs  committees  are  as  follows: 
Registration  committee,  Loring  C.  Lennox, 
Horace  F.  Lunt  and  J.  M.  Tippett  ;  finance 
committee,  A.  E.  Carlton,   Spencer  Penrose, 


George  M.  Taylor  and  A.  L.  Bloomfleld  ;  ar- 
rangement and  entertainment  committee, 
•Jeorge  M.  Taylor,  A  i...  Bloomfield,  J.  D, 
Hawkins,  Thomas  B.  Crowe,  A.  E.  Carl- 
ton, E.   P.  Arthur  and  Etienne  A.  lUtter. 


Industrial  News  | 
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K.  J,  Albert,  for  the  last  five  yearn 
manager  of  the  mining  and  power  depart- 
ment of  the  Canadian  Allis-Chalmers.  Ltd., 
Toronto,  has  resigned  to  accept  the  posi- 
tion of  sales  manager  of  the  Thwing  In- 
strument Co.,  of  IMiiladelphia. 

Case  .Manufacturing  Corporation  was  in- 
corporated on  June  20,  1918,  at  Denver, 
<'olo.  The  new  company  has  been  granted 
the  exclusive  right  to  manufacture  the 
Case  oil  burner,  and  will  also  build  oil- 
fired  furnaces,  motor  blowers  and  other 
allied  products  ;  it  will  al.so  deal  in  metal- 
lurgical clay  goods  and  specialties  for  as- 
sayers.  The  Case  oil  l)urner  was  marketed 
until  recently  by  the  Denver  Fire  Clay  Co. 
on  a  royalty  basis.  Officers  of  the  new 
concern  are:  Mrs.  W.  W.  Case,  Sr.,  presi- 
dent ;  Fred  McL.  Strout.  vice  president  ; 
Theodore  W.  Muckle,  treasurer;  and  Seth 
Parlin,  secretary.  The  firm  is  ready  to 
submit  quotations  on  any  special  type  of 
furnace  desired. 


New  Patents 


United  States  patent  specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  each. 
British    patents    are    supplied    at    40c.    each. 

Aluminum — Preparing  Aluminous  Abras- 
ives. Lewis  K.  Saunders  and  Ray  Hill 
White,  Niagara  Falls,  N.  Y.,  assignors  to 
Norton  Co.,  \\'orcester,  Mass.  (U.  S.  No. 
1,269.222  ;  June   11,    1918.) 

.\luminumi — Producing  Crystalline  Alu- 
mina. Ray  Hill  White,  Niagara  Falls, 
N.  v..  assignor  to  Norton  Company,  Wor- 
cester.   Mass.      (U.   S.    No.    1,269,141 ;   June 

11.    1918.) 

AIum.inum — Process  of  Purifying  Alu- 
minous Materials.  I<ewis  E.  Saunders.  Nia- 
gara Falls;  N.  Y.,  assignor  to  Norton  Com- 
pany, Worcester,  Mass.  (U.  S.  No.  1,269,- 
223-1,269,224;   June   11,    1918.) 

BoraA- — Method  of  Separating  Borates 
From  their  Gangue.  Herbert  W.  Faulkner, 
Ryan,  Calif.,  assignor  to  Pacific  Coast 
Borax  Co.,  Reno,  Nev.  (U.  S.  No.  1,269,- 
170;  June  11,  1918.) 

Concentrator,  Mineral.  Charles  O.  Mich- 
aelsen  and  William  P.  Michaelsen,  Minne- 
apolis. Minn.,  assignors  to  Michaelsen  Ma- 
chinery Co.  (l*.  S.  No.  1,269,198;  June  11, 
1918.) 

Electrolytic  Starting-Sheet  Suspender. 
Henry  S.  Montgomery  and  Henry  A.  Tobel- 
mann,  Ajo,  Ariz.  (U.  S.  No.  1,269,485  ; 
June  11,   1918.) 

Electrol.vtio  Tank,  for  Electrochemical 
Reactions.  Edward  Henry  Hamilton.  Trail. 
B.  C  assignor  to  the  Consolidated  Mining 
and  Smelting  Co.  of  Canada.  Ltd..  Toronto. 
Ont.  Canada.  (U.  S.  Xo.  1,269.078;  June 
11,   1918.) 

Ore  Dressing — Process  of  and  Apparatus 
for  Concentrating  Ores.  Cedric  Judson 
Beatty  Armstrong,  Cobalt,  Ont..  Canada, 
assignor  to  Metals  Recoverv  Co..  Augusta, 
Me.     (U.  S.  No.   1,269,150;  June  11,  1918.) 

Ore  Dressing — Process  of  Concentrating 
Ores.  John  M.  Callow.  Salt  Lake  City. 
Utah,  assignor  to  Metals  Recovery  Co.. 
Augusta.  Me.  (U.  S.  No.  1,269,157;  June 
11.  1918.) 

Phosphorus,  Process  for  Making  .\llovs 
of.  Lewis  A.  Jeffs,  Salt  Lake  Citv.  Utah. 
(U.  S.  No.  1,268,849;  June  11,  1918.) 

Rock  Drill — Percussive  Rock-Drilling  Ap- 
paratus. Richard  Henry  Adams.  Cobalt. 
Ont.,  Canada.  (U.  S.  No.  1.269,147;  June 
11.   1918.) 

Zinc,  Lead — Continuous  Process  for  Re- 
covering Lead  or  Zinc  from  their  Ores  or 
from  Slag  as  Metal  Fumes.  Friedrich 
Ohlmer.  Griesheim,  near  Frankfort-on-the- 
Main,  Germany.  'U.  S.  No.  1.269,110: 
.lune   11.   litis.) 

Alloy  of  Soft  Metal  and  Method  of  Mak- 
ing. William  L.  Rice.  Reading.  Penn.,  as- 
signor of  one-half  to  Peter  S.  Braucher, 
Reading,  Penn.  (IT.  S.  No.  1,269.000; 
June   11.   1918.) 
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SALT  LAKE  CITY — Jaly  15 
An  Increase  in  Wajres  of  50c.  a  day  has 
been  pranted  by  the  American  Smelting: 
and  Kt-rining  Co.  in  this  section,  and  also 
bv  Utah  Copper  Co.  As  has  before  been 
mentioned,  employees  of  the  Garfield  smel- 
terv  of  the  A  S.  &  R.  have  been  asking 
an  "increase  of  $1  a  day.  The  example  of 
the  smelting  company  and  the  Utah  Copper 
will  probablv  be  followed  by  mines  through- 
out the  state.  Capt.  Charles  T.  Connell, 
Federal  mediator  of  labor  troubles,  is  ex- 
pected in  Salt  Lake  in  the  immediate 
future,  to  go  into  matters  concerning  the 
labor   situation    here. 

Vtah  Mine  Operators  through  the  Utah 
Chapter  of  the  American  Mining  Congress 
have  sent  a  letter  to  the  War  Industries 
Board,  asking  for  an  increase  in  the  price 
of   metals. 

Tintic  District  Shipments  for  the  first 
half  of  191S  amounted  to  4547  cars  of  ore, 
as  compared  to  5500  cars  for  the  same 
period  in  1917.  The  tonnage  is  about  227.- 
530  tons,  of  an  estimated  value  of  $6,000.- 
000.  This  year  there  have  been  40  ship- 
pers; the  year  preceding  there  were  49. 
In  considering  the  tonnage  of  the  camp 
this  vear.  in  comparison  with  the  output 
of  the  first  six  months  of  1917,  it  is  to 
be  noted  that  last  year  much  more  lower- 
grade  ore  was  shipped.  Only  the  best 
grade  of  ore  has  been  shipped  this  year, 
and  the  falling  off  has  been  general  through- 
out the  district,  and  has  not  been  due  to 
curtailment  on  the  jiart  of  any  one  prop- 
er! .v. 

Three  BinRham  Properties  are  involved 
in  a  question  of  apex,  Utah  Consolidated, 
Utah  Apex,  and  Bingham  Metal  and  Tun- 
nel. The  Utah  Con.eolidated  a  short  time 
ago  brought  suit  against  the  Tintic  Mining 
and  Development  for  ore  extracted  from 
the  Tampa  claims  in  Bingham,  the  amount 
of  damages  asked  being  $202,500,  or  three 
times  the  value  of  the  ore  extracted,  in 
this  case  $67,500.  The  large  new  deposit 
opened  at  depth  in  the  Utah  Ape.x  is 
claimed  by  the  Utah  Consolidated  to  apex 
in  its  ground,  the  latter  company  setting 
forth  that  the  limestone  bidding  in  this 
part  of  the  Utah  Apex  is  a  continuation  of 
the  limestone  bedding  of  the  Yampa  claim 
just  mentioned.  The  I'tah  Apex  is  said 
to  have  added  considerably  to  its  reserves 
fiom  the  new  body,  and  present  net  monthly 
earnings  are  given  at  from  $75,000  to  $100,- 
000,  also  largely  from  the  new  find.  The 
workings  of  the  Utah  Consolidated  and 
those  of  the  Utah  Metal  and  Tunnel  come 
together  at  a  certain  point,  and  the  two 
companies  are  reported  to  have  found 
themselves  working  at  different  levels  in 
the   same    bedding. 

BISBKE,    ARIZ. — July    11 

Two      Handred      and      Thirty-nine      Suits, 

aggregating  J5.465.'iOO,  as  damages  alleged 
to  have  been  sustained  through  the  depor- 
tation from  the  Bisbee-Warren  district. 
July  12,  1917,  were  filed  in  the  Jistric* 
court  of  Cochise  County  in  behalf  of  the 
1186  miners  and  their  sympathizers  deport- 
ed at  that  time.  W  B.  Cleary.  one  of  the 
d«-r-.r-i...-v  -jf  present  at  ChicagD  a.-^  one 
of  1   for  the   I.   W.   W..   and    F.   C. 

8*^  of  Pheonix,   are  attorneys  for 

th'     , All    excejit    Cleary    ask    for 

from  Jl«>.Oi>(>  to  $12.5'pO  actual  damag  s-  and 
$10  000  to  $12,500  additional  punitive  dam- 
agen.  Cleary  alleges  actual  damages  of 
$50,000  and  punitive  damage.s  of  $50,000 
additional.  It  is  predicted  that  between 
300  and  400  suits  will  b<-  filed  before  the 
expiration  of  the  time  limit. 

niLlTII.    MINN. — July    16 

Rfrf^it  Inrrraite  In  Fre||;|it  Katew  on  iron 
ore  from  the  .Mlnrn-Hola  r;ingeH  to  the  Du- 
I'lth.  Two  Harbour,  and  Sup»-rior  docks 
from  83 Jc.  to  II   p<r  tnn  menns  an  Increased 

revnue  for  t»-'  -■♦rifr  Th<-  tonnage  this 
y< .  as  1917.  which 

w;.  time    the    new 

r:i-  13  'I fi (I  ft 00   tons 

of  C.'Jic. 

r.  '  n   are 

tf  will 

yi'  1     per 

t'.-  ibuut 

$i  lax 


on  this  income  means  $2,000,000  revenue 
for  the  state,  which  is  an  increase  of  $650,- 
000  over  the  amount  paid  by  the  carriers 
in  1917.  The  roads  transporting  the  ore 
are  the  Great  Northern,  Duluth,  Missabe  & 
Northern,  and  the  Duluth  &  Iron  Rang.' 
for  the  Mesabi  and  Vermilion  ranges  and 
the  Soo  and  Northern  Pacific  for  the 
Cuyuna  range. 

Active  Iron-Mining  Conditions  were  re- 
vealed in  the  annual  report  of  the  Great 
Northern  Iron  Ore  trustees  for  the  year 
1917.  Receipts  for  12  months  were  $4,499,- 
593.  The  royalties  under  the  new  leases 
made  to  the  M.  A.  Hanna  and  Jones  and 
Laughlin  interests  were  $1,637,051.  From 
the  old  leases  there  was  turned  over  to  the 
trustees  $505,505.  The  Arthur  Iron  Mining 
Co.  earned  $308,772  ;  stock  pile  shipments 
came  to  $646,502,  and  miscellaneous  re- 
ceipts were  reported  at  $1,901,763.  Total 
expenditures  amounted  to  $255,279,  leaving 
net  earnings  of  the  proporties  at  $4,744,- 
314,  or  the  equivalent  of  $3  per  share  on 
the  1.500,000  shares.  Dividends  for  1917 
amounted  to  $2,250,000.  The  report  also 
states  that  the  company  has  disposed  of  all 
of  its  developed  properties  and  has  with- 
drawn from  active  mining.  The  trustees 
still  have  under  their  control  a  number 
of  undeveloped  properties,  which  they  will 
develop  or  lease.  Royalties  range  from  55c. 
to   $1.50   per  ton. 

HOUGHTON,  MICH. — July  16 
rornislinien  in  the  Copper  Conntr.v  have 
made  exceptional  records  as  good  citizens 
and  miners.  Before  the  draft  went  into 
force  in  England  many  miners  came  here 
from  Cornwall.  When  the  first  call  came 
after  the  United  States  got  into  the  war, 
volunteers  were  numerous.  About  250 
Canadian  and  British  subjects  who  still 
remain  in  the  district  and  are  keeping  out 
of  the  war  are  men  with  dependent  fami- 
lies, who  might  secure  exemption  if  they 
were  citizens  of  the  United  States,  but 
they  are  included  in  the  demands  of  the 
British  draft.  This  further  exodus  of  250 
British  subjects  who  will  enter  the  war 
with  the  Canadian  regiments  is  certain  to 
have  its  effect  on  the  production  of  copper. 

JOPLIN,    MO. — .July    15 
Demonstration    of    a    Zinc-Soldering:    Acid 

that  may  increase  the  use  of  zinc  was 
made  before  mine  operators  and  business 
men  at  the  Chamber  of  Commerce  in  Jop- 
lin  on  July  12.  The  acid  was  discovered 
by  Oliver  Greenstreet,  of  Baxter  Springs. 
At  the  demonstration,  tinners  were  called 
in  from  leading  Joplin  business  firms,  and 
they  used  the  acid  without  previous  knowl- 
edge concerning  it  and  pronounced  it  all 
that  could  be  desired.  Great  heat  is  not 
required,  and  zinc  sheets  were  soldered  to 
copper,  tin  and  galvanized  iron  successfully, 
and  to  other  zinc  sheets.  An  attemjit  will 
be  made  by  the  Chamber  of  Commerce  to 
help  finance  the  acid,  and  make  its  use 
general. 

Interest  in  Manganese  Fields  near  Bates- 
ville.  Ark.,  is  growing  in  this  district,  and 
many  mining  men  have  gone  from  here 
to  investigate,  some  of  them  investing. 
Three  of  the  largest  of  the  zinc-producing 
companies  repre.sented  locally  have  obtained 
tracts  of  land  there  and  will  develop  them. 
D.  D.  Adams,  president  of  the  Adams- 
Hicks  Mining  Co.,  at  Joplin,  owns  several 
thou.sand  acres  of  what  he  thinks  to  be 
manganese-bearing  land,  and  he  believes 
that  district  today  is  just  about  what  the 
Oklahoma  section  of  the  local  zinc  distrir 
was   three   years   ago. 


TO  HON  TO — July     13 

I'ort'upinc  .Mine  Operators  are  ai'.ViOUsly 
looking  for  some  definite  assistance  to  the 
gold-mining  industry  from  the  Canadian 
Government  In  view  of  the  unfavorable  con- 
ditions created  b.v  the  war,  especially  as  re- 
gards labor  shortage.  They  are  encour- 
aged In  the  hope  that  some  remedial  action 
will  soon  l«-  taken,  b.v  th«'  recent  request  of 
Sir  Thomas  \V''lilte,  l>''lnatice  Minister,  that 
the  companies  would  make  a  definit*.'  recom- 
mendation as  to  what  they  consider  the 
tnoHt  feasible  form  in  which  aid  co')ld  b« 
given. 


Returning  Prospectors  from  the  new  gold 
area  south  of  Lake  Alitibi,  in  the  Prov- 
ince of  Quebec,  report  that  a  number  of 
good  gold  discoveries  have  been  made  there 
during  the  last  few  weeks.  The  rock  for- 
mation consists  of  schists  with  porphyry 
intrusions,  and  gold  has  in  some  instances 
been  found  to  occur  freely  in  v  ell-min- 
eralized quartz  which  bears  similar  char- 
acteristics to  the  surface  outcropping  in  the 
Porcupine  district.  The  Crown  Reserve, 
La  Rose  Consolidated,  Aladdin  and  other 
mining  companies  have  interests  in  the  dis- 
trict. 


VICTORIA,  B.   C. — July   15 

As    a    Result    of    Representations    of    the 

mine  operators  of  the  Kootenay  district 
of  British  Columbia,  it  is  expected  that 
the  Dominion  government  will  appoint  a 
royal  commission  to  investigate  the  sched- 
ule of  charges  at  the  Trail  smeltery  of  the 
Consolidated  Mining  and  Smelting  Co.  of 
Canada.  The  committee  appointed  by  the 
Associated  Boards  of  Trade  of  eastern 
British  Columbia  to  make  the  inquiry 
finds  that  the  $3000  granted  by  the  fed- 
eral authorities  is  insufficient  to  meet  the 
expense,  and  that,  without  the  power  to 
take  sworn  testimony,  it  would  be  handi- 
capped in  its  work.  The  best  way  out  of 
the  dilemma  is  for  the  Ottawa  government 
to  provide  a  commission  backed  by  a  grant 
of  approximately  $10,000  and  clothed  with 
power  to  make  the  fullest  possible  investi- 
gation. iVIeanwhile  O.  R.  Whittaker,  min- 
ing engineer,  of  Denver,  Colo.,  who  was  re- 
sponsible for  a  report  of  similar  character 
in  Colorado,  has  been  retained  and,  pre- 
sumably, is  awaiting  instructions.  It  is 
thought  likely,  though  no  official  announce- 
ment has  been  made,  that  the  Dominion 
government  will  accede  to  the  wishes  of 
the  operators.  The  federal  administration 
has  set  aside  $400,000  as  a  bounty  on  zinc 
production.  The  mine  owners  assert  that, 
as  the  Trail  smeltery  is  the  only  Canadian 
plant  engaged  in  this  work  and  equipped 
to  do  it,  the  financial  suppoi^;  will  go  to 
it  alone,  and  that  it  is  not  likely  to  aid 
them,  as  that  company  can  obtain  all  the 
zinc  ore  it  can  take  care  of  from  its  own 
mines.  In  their  opinion  it  should  have 
been  provided  that  the  bounty  was  to  be 
paid  on  thQ  contents  of  the  zinc  ore 
mined,  the  same  to  be  fixed  by  assay.  On 
the  other  hand,  it  is  maintained  for  the 
company  that  its  large  investment  in  an 
electrolytic  plant,  without  which  the  re- 
fractory ores  of  southern  British  Columbia 
could  not  be  handled  satisfactorily,  en- 
titled  it  to   the  support  of  the  government. 

Marked    Interest     in     Oil     Prospecting     in 

British  Columbia  is  manifest.  Had  it  not 
been  for  the  untimely  death  of  B.  T. 
Rogers,  of  Vancouver,  B.  C,  the  sinking 
of  a  test  hole  at  Burnaby,  where  there  are 
oil  seepages,  would  have  continued.  The 
Empire  Oil  and  Natural  Gas  Co.,  Ltd.,  has 
drilled  about  400  ft.  at  Aldergrove,  B.  C, 
the  latest  log  showing  a  sandy  shale.  Two 
companies  have  been  organized  at  Van- 
couver, the  Boundary  Bay  Oil  Companv, 
Ltd.,  and  the  Burnaby  Oil  Co..  Ltd.  The 
former  intends  to  drill  an  area  at  Boundary 
Bay  and  the  latter  to  carry  out  work  at 
Vancouver  Heights.  The  possibilities  of 
Graham  Island,  of  the  Queen  Charlotte 
group,  also  are  engaging  attention.  It  is 
understood  that  the  Geological  Survey 
station  purposes  this  summer  to  make  a 
thorough  examination  of  the  Eraser  Valley 
to  establish  at  what  point  a  drill  would  be 
most  likely  to  strike  oil  in  commercial 
quantities. 

Search    for  IMiitinum    in   British    Columbia 

is  to  be  vigorously  prosecuted  this  summer. 
The  Department  of  IMines,  Ottawa,  purposes 
to  purcha.se  two  additional  drills,  and  will 
oi)erate  on  placer  ground  with  a  view  to 
the  establishment  of  platinum  values  in 
British  Columbia.  In  the  event  of  the 
minerjil  being  found,  energetic  work  in  its 
recovery  is  to  be  inaugurated  by  the  owner 
without  delay.  It  is  not  expected  that  the 
government  will  demand  a  monetary  return 
for  the  develojjment  of  i)rivately  held  j)rop- 
erty  believed  to  contain  platinum,  because 
of  the  need  of  this  mineral  for  munition 
purposes  and  the  conse(|Ucnt  necessity  of 
giving  the  miners  every  possible  encourage- 
ment   to    produce    It. 
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ARIZONA 

Cochise   County 

COPPER  QUEEN  (Bisbee) — New  Co- 
chise shaft  down  nearly  1500  ft,  but  has 
cut  no  ore  and  little  water. 

DENN-ARIZONA  (Bisbee) — Mining  on 
1400  and  1500  levels  and  on  1600  level, 
where  sulphides  have  been  cut. 

KEYSTONE  (Johnson) — Installing  new 
machinery. 

PEABODY  (Johnson) — New  machinery 
installed. 

CALUMET  &  ARIZONA  (Warren)  — 
Smeltery  production  during  June  amounted 
to  7,250,000  lb.  of  copper,  of  which  4,232,- 
000  lb.  was  available  for  Calumet  &  Ari- 
zona. 

Maricopa    County 

EYRICH  (Phoenix) — Cut  station  on  300 
level  and  drifting  on  vein  of  quartz  hema- 
tite  carrying    gold. 

DRAGON  (Wickenburg) — Machinery  has 
been  received  and  is  to  be  be  erected  at 
once. 

Mohave    County 

GOLD  ROAD  (Goldroad) — New  300-ton 
crushing   plant    in    operation. 

ALCYONE  (Kingman) — Shaft  down  over 
200  ft.  in  rock. 

GEORGE  WASHTNGTO^J  (Kingman)— 
Mill  to  be  put  into  operation  soon. 

HACKBERRY  CKingman) — Machinery 
installed. 

RED  LION  (Kingman) — Shaft  down  125 
ft.  and  has  cut  oxidized  vein  matter  and 
quartz. 

WALNUT  CREEK  (Kingman) — Tunnel 
now   driven   over    300    feet. 

MOHAWK  CENTRAL  (Oatman) — Dia- 
mond  drilling  completed. 

TOM  REED  (Oatman) — Aztec  shaft  now 
150  ft.  below  525  level  and  will  be  sunk  30 
ft.  further  for  a  sump  and  ore  pocket. 
Drifting  east  on  Bald  Eagle  vein. 

Pima   County 

BLACK  BOSS  (Ajo)— Property  sold 
and  renamed  Submarine  to  be  opened  soon. 

BULLION  BAR  (Ajo)  Has  installed 
machinery.     Operations  to  begin  at  once. 

NEW  CORNELIA  (Ajo)— June  produc- 
tion was  4,212,000  lb.  of  copper.  Excava- 
tion started  for  experimental  mill. 

Pinal  County 

KELVIN  SULTANA  (Kelvin) — Has 
leased  large  tract  of  land  on  Gila  River 
to  Arizona  Hercules  Copper  Company. 

RAY  KELVIN  (Kelvin) — In  addition  ta 
development  work  on  its  own  ground, 
company  is  prospecting  the  Last  Chance 
or  Nieman-Elder  group  north  of  Keivin. 

TROY  ARIZONA  (Kelvin) — Operations 
to  be  resumed  soon  under  direction  of  J. 
C.  Devine. 

U.  S.  VANADIUM  (Kelvin) — Five  new 
Wilfley  tables  installed  in  mill  operated  un- 
der lease  by  the  Allied  Metals  Corpn.,  of 
Denver. 

FORTUNA  CONSOLIDATED  (Superior) 
Diamond  drilling. 

QUEEN  CREEK  (Superior) — Shaft  nov/ 
down  720  ft. 

Santa    Cruz    County 

ARIZONA  CONSOLIDATED  (Nogales) 
—  To  sink  500  ft.  shaft  on  El  Paso  group 
near  old  Mowry   mine. 

HARDSHELL  (Patagonia)  —  Mill  in 
operation  and  handling  about  100  tons 
daily.      Drill  being  used  to  prospect  property. 

Yuma    County 

MOLBIN-ARIZONA  (Yuma)  —  Sinking 
two-compartment  shaft.  Compressor  in- 
stalled. 

Yavapai    County 

BIG  LEDGE  (Huron)— Good  progress 
made  in  drifting  at  Henrietta  mine,  v/ith 
good  ore  showing  on  300  lev.el  and  lower 
grade  on  450  level.. 


BLACK  DIAMOND  (Walker)— To  build 
concentration  and  flotation  mill.  J.  Irwin, 
Prescott,     is    superintendent. 

ARK.VNSAS 


Independence    County 

BLUE  RIDGE  (Cushman) — To  develop 
and   equip    with    washing   plants. 

HOLY  SMOKE  (Cushman) — Shipping 
first  car  of  manganese  ore  this  week. 

LUCKY  DEVIL  (Cushman)— Under  op- 
eration by  J.  C.  Shepherd  and  associates 
and  producing  100  tons  chunk  manganese 
per  week.  Development  proving  up  large 
body  of  medium-grade   mangane.se   ore. 

PAGE  (Cushman) — Operated  by  Stanley 
Hanford.  Making  heavy  tonnage  high- 
grade  ore.  Development  proving  up  good 
body  of  ore. 

CALIFORNIA 

Plumas    County 

DIVING  APPARATUS  is  again  being 
used  in  placer  mining  on  the  middle  fork 
of  Feather  River.  The  divers  s-nd  up 
the  gravel,  which  is  washed  on  the  sur- 
face. 

ENGELS  COPPER  (Engelmine) — Flota- 
tion plant  operating  regularly.  Recent 
contract  for  construction  of  70  new  houses 
of  late  designs  and  modern  equipment  has 
been  let. 

Shasta    County 

BULLY  HILL  (Winthrop) — Flotation 
plant  nearing  completion  and  expected  to  be 
in  operation  by  end  of  the  summer.  O'd 
smeltery  building  used  for  housing  the  ma- 
chinery. Large  tonnage  high-grade  copper 
ore  shipped  daily  to  Mammoth  smeltery  at 
Kennett.  High-grade  ore  disclosed  at 
1000-ft.   depth  in  Anchor  claim. 

Siskiyou    County 

GROUSE  SPRINGS  (Hazel)— Shaft  has 
cut  high-grade  ore  at  18  ft. 

Trinity     County 

PACIFIC  DR.EDGB  (Carrville)— To  be 
closed  down.  Heavy  gravel  and  boulders 
encountered. 

ESTABROOK  DREDGE  (Trinity  Tenter) 
— To  haul  1200  tons  machinery  to  be  used 
in  dredge  construction  from  Delta  station 
by  trucks. 

COLORADO 

Boulder   County 

COMMONWEALTH  (Boulder) — Secured 
control  of  Big  Six,  St.  Elmo,  and  McKenzie 
properties  in  the  Nederland  district.  Re- 
cent development  at  Big  Six  opened  several 
promising  shoots  of  tungsten  ore.  New 
mining  equipment  installed  at  St.  Elmo  and 
developing  in  progress.  McKenzie  tunnel 
to  be  advanced  500  ft.  Construction  of 
new  mill  contemplated.  M.  De  Champlaign 
is  manager. 

YELLOW  PINE  (Boulder) — Ground  be- 
low sixth  level  being  developed  under  lease 
by  Pherson  &  Saunders.  A  300-foot  winze 
is  being  unwatered  and  drifts  are  to  be 
driven  on  lower  levels.  Trial  shipments 
have   been    made. 

BELCHER  (Cardinal) — Being  developed 
under  lease  by  Todd,  Dunston  &  Swcirin- 
gen.  Machine  drills  installed  and  air  piped 
from   Caribou  mine. 

CONGER  CHIEF  (Cardinal)— New  com- 
pressor plant  being  installed,  and  working 
force  to  be  increased. 

Clear  Creek  County 

CHARTER  OAK  (Idaho  Springs)— To 
be  developed  under  W.  H.  Maxton.  Shaft 
cleaned  out  and  retimbered. 

Lake  County 

DOLD  (Leadville) — To  install  machinery 
at  Newell  shaft  and  mine  manganese  ore. 
New  compres.sor,  drills  and  hoist  have  been 
purchased. 


Sagnarhe   County 

EAGLE  (Bonanza) — Shaft  being  un- 
watered. To  be  nopcned  and  developed 
under  D.  C.  Kelso.  Considerable  milling 
ore   available. 

KAPI  (Bonanza) — During  June  advanced 
Maybelle  Tunnel  89  ft.  to  total  distance  of 
>82    ft.    from    portal. 

San  Juan   County 

EARLY  BIRD  (.\nimas  Forks) — Devel- 
opment work,  progre.ssing  under  the  man- 
agement of  C.   B.    Blitzke. 

HIGHLAND  MARY  (Howardsville) — 
Being  developed  and  operated  by  J.  H.  Slat- 
tery.  Mill  in  operation  under  superintend- 
ence of  Louis   Bastian. 

ST.  PAUL  (Red  Mountain) — Copper  ore 
blocked  out.  Louis  Shaffer  and  Edward 
Green   are  operators. 

SUMMIT  COPPER  (Red  Mountain)— 
Raising  from  Koehler  tunnel  to  connect  with 
lower  .  level  of  Carbon  Lake  shaft.  John 
Kennedy,   of   Ouray,   is   manager. 

BUFFALO  BOY  (Silverton)— Being  un- 
watered preparatory  to  resumption  of  de- 
velopment. Edward  Haas  is  superintend- 
ent. 

CALADONIAN  MIXING  (Silverton)— To 
take  over  properties  formerly  known  as 
Peerless-San  Juan  group.  Mine  and  mill 
have  been  placed  in  operating  condition 
Charles  McMillan  is  superintendent  of  the 
mill  and  D.  \V.  Fleming  is  general  man- 
ager. 

COMING  WONDER  (Silverton)- Silver- 
lead  ore  shipments  made  from  development 
by   William    Palmquist    and    as.sociates. 

MAYFLOWER  (Silverton)— Being  de- 
veloped by  J.  H.  Slattery  and  associates 
under  lease.  New  compres.sor  plant  in- 
stalled and  trial  shipments  made  to  Durango 
smeltery.     Alex  Gill  is  is  superintendent. 

MEARS-WILFLEY  •(Silverton)  —  Mill 
which  treats  tailing  from  Silver  Lake 
Basin,   being   overhauled    to   operate   soon. 

SAILOR  BOY  (Silverton) — To  be  re- 
opened under  lease  by  Ed  Lewis  and  W  A 
Triplett  soon.  Trial  shipments  have  been 
made   to   Durango    smeltery. 

UNITED  STATES  (Silverton)  —  Now 
free  from  litigation,  and  to  be  reopened  and 
developed  by  E.  C.   Condit. 

San   Miguel    County 

SHIPMExXTS  FROM  TELLURIDE  dur- 
ing June  were:  Tomboy,  13  cars  to  Du- 
rango and  32  cars  to  Leadville  ;  Smuggler- 
Union  and  Black  Bear,  t!  to  Duran' r  -^nd 
43  to  Pueblo  ;  total.  !)4  cars  of  cor  ^..li'KVe 
This  is  30  cars  less  than  for  .he  same 
month  last  year,  but  does  not  .•'  p.-esent  a 
reduction  in  the  output,  which  s  actually 
larger  than  ever  before  in  the  -^istorv  of 
the  camp.  Reduction  in  concv-  'trate  is 
due  to  the  fact  that  the  Liberty  /liell  Gold 
Mining  Co.  is  reducing  everything  to  bul- 
lion   and    is    shiijping   by    express. 

ALTA  (Ophir) — New  air  compressor  and 
other  equipment  to  be  installed  soon. 
Building  recently  destroyed  by  fire  to  be 
rebuilt. 

SUFFOLK  (Ophir) — Mill  in  operation 
and  treating  ore  from  the  Suffolk  and  Fa- 
vorite  mines.      James   Real   is   manager. 

Summit    County 

CLIMAX  MOLYBDENUM  (Climax) — To 
increase  present  500-ton  mill  to  1000  tons. 
To  install  Otis  elevator  in  shaft. 

KANSAS 

•loplin  District 

C.  M.  MITCHELL  (Baxter  Springs)— To 
build  200-toii  mill  and  to  purchase  sludge 
and  slime  cables,  boilers,  crushers,  and  com- 
pressor.      Buck    Shelton    is    superintendent. 

C.  E.  PHILLIPS  (Baxter  Springs) — To 
build  150-ton  mill  and  to  purchase  sludge 
and  slime  tables,  ore  cars,  drills,  engine 
and  boiler. 

O.  C.  HAMILTON  (Galena)— To  build 
200-ton  mill.  Requires  crushers,  ore  cars, 
sludge  and  slime  tables  and  compressors. 
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LUCKV  JI.M  (Galena) — To  remodel  200- 
ton  mill  and  will  purchase  sludpe  and  slime 
tables,  crushers,  compressors  and  drills. 
O.    C.    Hamilton    is    superintendent. 

MI.\MI-TKX.\S  (Treece)  —  Purchased 
mill  in  Webb  City  camp,  and  will  move  to 
lease  northwest  of  Treece  about  Aug.  1. 
\V     X.    Walling.    Bowie.    Tex.,    is    president. 

PHOKNIX  (Treece) — To  remodel  '^OO- 
ton  mill 

CRESCEXT  (Waco.  Mo.) — Building  250- 
ton  all  on  lease  southwest  of  Waco.  Oil 
engrines  to  be  used  for  power.  Lawrence 
E.    Smith,    of    Kansas    City,    is    president. 

in.viio 

Sho>htine    County 

SHKKMAX  nKVKl.or.MENT  (Burke)  — 
To  repair  old  tunnel  at  I'nion  mine  and 
extend    same    to    cut    oreshoot. 

N.XTIOXAL  COPPER  (Mullan) — Has 
added  to  force.  To  sink  winze  from  1500 
level    to    determine    orebody. 

MH'IIHi.VX 
CoiM»er     District 

FEr>ER_\L  (Calumet) —  Hauling  12-ton 
boiler  to  jiroperty,  preparatory  to  sinking 
shaft  in  the  pit.  now  5i'  ft.   deep. 

MOHAWK  ((iay) — .\  lOO-ft.  shaft  is 
being  sunk  at  mill.  Drift  will  be  driven 
to  sei-ure  water  supply  from  Lake  Superior 
for  the  stamp  mill.  Present  supply  of 
water   from   Tobacco    River    inadeciuate. 

AHMEEK  (Kearsarge) — Fire  broke  out 
in  crosscut  on  1200  level  July  15.  No.  3 
and   No.    4    shafts   have   been    sealed. 

MIXNESOT.X 

Cu.xunii   KanKe 

CUYL'XA  DULUTH  (fronton) — To  lower 
working  level  80  ft.  Shipping  stockpile 
from  Mille  Lacs  mine,  and  steam  shovel  will 
later  be  moved  to  Cuyuna-Puluth  property. 

Me!>abi    KanKe 

CARSOX  LAKE  (Hibbing) — Shaft  sunk 
by  Oliver  Iron  Mining  Co.  has  reached 
solid  ground  after  a  year's  work  through 
•  luicksand  at  depth  of  140  ft.  Work  to  be 
rushed  to  2"0  level,  where  station  will  be 
cut  and  pumps  installed.  Shaft  to  be  con- 
creted. 

PILOT  (Mountain  Iron) — One  steam 
shovel  stripjjing  overburden  ;  ore  to  be  mijied 
by  milling  process.  Operated  by  M.  A. 
hianna    Co. 

WACOOTAH  (Mountain  Iron).  —  One 
slio»'el    stripping,    but    no    ore    this    season. 

COLUMBIA  (Virginia) — Officially  re- 
IMjrted  that  no  work  will  be  done  this  year. 

.MISSOIRI 

Jupliii     DIstriet 

FRANK  STAFiKWEATHER  (Duenweg) 
— To  rebuild  15(i-ton  mill  burned  down  on 
June  I'T.  To  purcha.'se  sludge  and  slime 
tables,  drills,  boilers  and  ore  cars.  Frank 
."Starkweather,  of  Webb  City,  is  superin- 
tendent. 

V.VCATIOX  (Duenweg) — To  build  200. ton 
mill  and  will  purchase  sludge  and  sUme 
tables,    ore   cars,    comi)ressors   and    crushers. 

STARK  CITY  (Stark  City)— Xew  200- 
ton    mill   completed. 

GEORGE  BALL  (Waco) — To  build  150- 
ton  mill  and  will  jjurchase  sludge  and  slime 
tables,  crushers,  jigs,  compressors  and  con- 
veyor.". 

.MO.\T.\X.\ 
JflTiThon    County 

AMALG.VMATED  SILVER  MINES 

(Clancy  ( — .Silver  ore  coming  from  250-ft. 
fhafl  to  in-  Khipped. 

LEG.VL  TE.NDER  (Clancy) — Silver 
proiMfrty  taken  over  by  new  corporation 
and  will   be  oi>erated 

Kilvrr    lioM'    Couiit.v 

BO.STOX  A.VD  MO.NTA.XA  (ButtO  — 
DriftInK  on  Elkborn  vein  ban  cut  rr«-  on 
foot  and  hanging  wall.  Expect  to  cut 
Park  vein  Hoon. 

NKVAOA 

Clark    Counl> 

r;,  .,  ,1  .,i.|.iv,;s  DIHTRK'T  shipmentK 
of  I       l<-ad      oreH      and       Cjnwn- 

Ira"'  •••anlng.      Yellow   I'lne   .M'ning 

Co  ..._         •        t.t...l.j,,i  IllhllM      H>ll|>|>i"K 

are  Afniz  <c    '  '  ;<.od.«r)rlnKH 

Anchor  >'o  .    I:  v    <'<>.    liulllon 

MInlnr  Co..  < '.  -  .  ■.jiig  C!o  .  ar  d 
variouM  l»-mM-«-i» 

Kameralda   <  oiiiily 
ATLA.VTA     (Goldfl.  Id  (  —  Principal    devel- 
«pm«-nt    work   on    1 ',»<•<•   li-vei. 


GOLDFIELP  COXSOLIDATED  (Gold- 
field) — Milling  plant  treating  o.\idizfd  ores 
and  tailings.  Position  of  wire-rope  exca- 
vator to  be  chanped  to  reach  <tnother  sec- 
tion of  tailings  pond.  Some  gold-copper  ore 
being    treated    by    flotation. 

KEW.ANAS  (Goldfield) — Good  assays  ob- 
tained from  crosscut  on  840  level.  Devel- 
opment   work   i)rogressing   satisfactorily. 

RED  HILL  FLOKEXCE  (Goldfield)- 
Regular  shipments  of  good-grade  ore  being 
made  to  Western  Ore  Purchasing  Co.,  at 
Hazen. 

SILVER  PICK  (Goldfield) — Good  ore 
opened  at  depth  of  640  feet. 

Lyon    Count.v 

XEV.VDA  DorCL.VS  ( Ludwig)  — -Regu- 
lar shipments  good-grade  copper  ore  being 
made  to  Ma.son  Valley  Co.  smelte'-y  at 
Thompson.  l..eaching  plant  operations  dis- 
continued. 

BLl'ESTOXE  MINIXC.  AND  SMELTING 
(Yerington) — Recently  .sold  by  J.  R  Do- 
Lamar  to  Dominion  Reduction  Co.,  of 
Canada.  Flotation  plant  now  treating  400 
tons  dailv  of  low-grade  sulphide  or--.  Ca- 
pacity to  be  increased.  Large  shipments 
ore  made  to  Thompson  smeltery. 

YERIXGTO.X  CONSOLIDATED  (Yering- 
ton)—  Development  work  being  done.  Prop- 
erty lies  between  Ma.«on  Valley  mine  and 
Bltjestone  mine. 

Mineral     Count.v 

RICH  SILVER  STRIKE  made  recently 
four  miles  west  of  Mina.  Oreshoot  is  in 
quartz  vein,  several  feet  wide,  and  carries 
a  large  quantity  of  silver  chloride  and 
some  galena. 

CINN'.A.B.\R  DISCOVERY  made  recently 
in  Pilot  Range  east  of  Mina.  Group  of  14 
claims  sold  recently  to  Tonopah  men  and 
development  work  will  begin  at  once 

BELLEVILLE  T.-MLINGS  (Belleville)  — 
Tailings  dumps  of  old  mills  have  been  re- 
treated at  a  good  profit,  and  leaching  plant 
now  closed  down. 

NEVADA  GOLD  MIXES  (Luning) — De- 
velopment work  on  Carbonate  group  west 
of  Kinkaid  station  progressing  with  satis- 
factory results.  Large  tonnage  of  lead- 
silver  ore  carrying  gold  being  opened. 
Larger  hoist  to  be  installed  and  shaft  sunk 
to  greater  depth.  James  Houghton  is 
superintendent. 

Nye  County 

NEV.XDA  CINXABAR  (lone) — Leasod 
by  L.  I.,.  Legg  and  Fred  L.  Davis  who  have 
begun  work.  Furnace  fired  up,  and  to 
be   worked   continuously. 

MANHATTAN  CONSOLIDATED  (Man- 
hattan)— Water  troubles  on  fifth  level  ne- 
cessitated putting  crew  at  work  on  upper 
levels. 

UNION  AMALGAMATED  (Manhattan) 
— To  cut  station  and  drift  upon  completion 
of  shaft. 

WHITE  CAPS  (Manhattan)— A  new 
stojie  has  been  started  from  second  level 
in  hanging  wall  of  orebod>'  which  shows 
good  ore.      W.    L.    Taylor    is   superintendent. 

NORTH  STAR  (Tonopah) — Development 
work  i)rogressing  satisfactorily.  Ore  found 
along  fault   line  on   8.')0  level. 

TONOPAH  EXTE.XSIOX  (Tonopah) — 
Development  work  adding  steadily  t~>  ore 
reserves. 

WEST  EXD  CONSOLIDATION  (Tono- 
pah)— Development  work  being  done  on 
Ohio   oreshoot. 

(>KI..\II<)M.\ 

.loplin    Distriet 

Plt.MIUIO  (Commerce) — Operations  have 
again  be.-n  started  after  sinking  shaft  to 
water. 

M.M'RICE  (Douthat) — To  build  300-ton 
concentration  plant.  To  purchase  sludge 
and  .slime  tables,  crushers,  boilers  and  oom- 
jjrcssors, 

MAXI.VK  (PIcher)  —  ('ompleted  power 
plant     and     to    start     erection     .'tOO-ton    mill 


OTT.\\V.\      MI;T.\L  (Pi(  her)— To     build 

175-luM    mill.       lOxpeci  to    piii'chaHe    engine, 

J'gM.   lK)ll<'r».  cruBhers.  compressors  and  ore 
ears. 

PKMKR  Li:.\l»  (Picher)  -To  begin  con- 
Htrucilon  of  liod-ion  inill  soon.  ExTXfct  to 
pun-h.'iHc  Hludg<!  and  Hllmo  tables,  ore  care 
eiigine,  drills  and  c()mpreHHors.  (U'xrxrKe 
Potter    Ih   Huperlnlendent 


RED  GRANITE  (Spavinaw) — To  build 
mill  at  estimated  cost  of  $25,000.  To  pur- 
chase crushers,  engine,  boilers  and  ore  cars. 
W.    E.    Hudson,    Tulsa,    is    superintendent. 

COSMOS  (St.  Louis,  Okla.)— To  erect 
300-ton  mill.  Property  formerly  known 
as   Lucky    Tiger. 

L'T.VH 

Iteaver    Count.v 

BEAVER  COPPER  (Milford)— Winze 
being  sunk  below  200  level  to  follow  cop- 
per ore. 

Box  Klder   County 

OGDEN  PORTL.\ND  CEMENT  (Brig- 
ham  City) — To  recover  potash  contained  in 
cement  dust.  Cotrell  apparatus  probably 
to   be   insialled. 

Juab    County 

TIXTJC  DRAIN  TUNNEL  (Eureka)— 
Tunnel    in    over    7000    ft. 

Piute    County 

CHAMBERLAIN  POTASH  (Marysvale) — 
Mill  treating  alunite  ore  from  Florence  and 
White    Hills. 

DEER  TRAIL  (Marysvale) — Mill  operat- 
ing and  producing  concentrates.  New  ore- 
bodies  of  direct  shipping  grade  opened  in 
deeper   parts  of   mine. 

FLORENCE  (Marysvale) — New  mill  to 
treat  alunite  and  produce  potassium  sul- 
phate expected  to  begin  operation  about 
Sept.    1. 

Salt    Lake    County 

OHIO  COPPER  (Bingham) — First  two 
units  of  new  flotation  mill  treating  1200 
tons  daily  .and  making  74%  recovery.  Third 
unit  in  operation,  but  not  yet  running  with 
complete    smoothness. 

WOODLAWX"  (Salt  Lake) — Big  Cotton- 
wood property  has  nearly  completed  tun- 
nel. Stringers  of  copper  showing  at  865 
feet. 

Summit    Count.v 

P.ARK  CITY'  SHIPMENTS  for  week 
ended  July  6  amounted  to  1644  tons,  of  an 
approximate  value  of  $85,000.  Shippers 
were  Judge  Mining  and  Smelting,  Silver 
King  Coalition,  and   Daly  West. 

IOWA  COPPER  (Park  City) — Water  In 
shaft    eliminated    and    drifting    resumed. 

NAILDRIVP:R  (Park  City) — Vein  opened 
on  900  level  being  prospected  by  drift  on 
700  level.  Crosscut  being  driven  on  600 
level   for   same    vein. 

ONTARIO  (Park  City) — Not  to  drift  on 
2000  level  but  to  follow  ore  downward,  and 
later  possibly  connect  with  shaft.  Pump- 
ing equipment  taking  care  of  water  on 
lower   levels. 

Tooele   County 

WESTERN  UTAH  COPPER  (Gold  Hill) 
— To  build  100-ton  mill  to  treat  copper  ore 
from  Calaveras  group  owned  by  company. 
Mill   to   be   at   Salt    Springs. 

WOODMAN  (Gold  Hill) — Frankie  mine 
has  cut  copper  ore  in  raise  from  main  tun- 
nel. Same  vein  expected  within  short  dis- 
tance below  tunnel. 

CANAI).\ 

ItritiNli    Columbia 

BRITANNIA  (Britannia  Bea(?M)^=Mill 
handling  about  2300  tons  per  day.  Has 
opened    Mammoth    Bluff    as    a    quarry. 

MONITOR  (Three  Forks) — Ore  on  dumi) 
awaiting    shipment. 

SUNLOCH  (Vancouver) — Building  spur 
from  i)roperty  to  tramway  at  Jordon  River, 
and   will   ship  ore   to   Tacoma  smeltery. 

CORK-PROVINCE  (Kaslo)  — Operating 
mill  and   tv\()   shifts  of   miners. 

ROCHER  DE  BOULE  (Tramville)— 
\'ein  of  high-grade  ore  cut  in  raise  160  ft. 
above  main  level.  Mill  is  to  be  built  to 
treat    lower-grade    ores. 

Ontario 

TI'X'K  HUGHES  (Cobalt) — ^To  close 
l)roi)erty   until   coiidilions   become   normal. 

LAKE  SHORE  (Kirkland  Lake)— Mill 
oi)eraied   96%  of  running  time  during  May. 

SAVAGE    (Cobalt) — To  be   reopeiaed. 

.AI'KICA 

BelKiau   Congo 

UNION  MINIERE  DU  HAUT  KATANOA 
(EUzabethville) — Produced  in  June  .T.505,- 
315   lb.   copper. 

ASIA 
CliOHea 

ORIENTAL  CONSOHDATTCD  (TJnaon) 
--June    cleanings    $141,000. 
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The  Market  Report 
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SILVER  AND  STERLIiNG  EXCHANGE 


Sterl- 
ing 
Ex- 
change 

Silver        1 

Sterl- 
ing 
Ex- 
change 

Sil 

ver 

July 

New 
York, 
Cents 

Lon-  ! 
don, 
Pence    July 

New 

York, 
Cents 

Lon- 
don, 
Pence 

18 
19 
20 

4.7530 
4.7530 
4.7530 

99| 
991 
99| 

484        22    4.7530 
484         23    4.7530 
48j|  il     24    4  7530 

991      48ii 
99f      48fJ 
991    1  48i| 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
•ilver,  999  fine.  London  quotations  are  in  pence  per 
trov  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Electro- 

July 

lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

8   35 

18 

*26 

8  05 

7   75 

(tf8  40 
8.35 

19 

*26 

8  05 

7.75 

(a  8 .  40 
"  8  35 

20 

*26 

8.05 

7.75 

(n  8  40 
8   25 

22 

*26 

8  05 

7   75 

(0,8  35 
8.22^ 

23 

*26 

8  05 

7   75 

(a:8   27^ 
8   22| 

24 

*26 

t 

8  05 

7.75 

fe8.27J 

*  Price  fixed  by  agreement  between  American 
copper  producers  and  the  U.  8.  Government,  accord- 
iBg  to  official  statement  for  publication  on  Friday, 
September  2 1 ,  1 9 1 7,  and  July  2,   1918. 

t  No  market. 

The  above  quotations  (except  as  to  copper,  the 
price  for  which  has  been  fixed  by  agreement  between 
American  copper  producers  and  the  U.  S.  Govern- 
ment, wherein  there  is  no  free  market)  are  our 
appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers 
and  agencies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing  values  of  the  metals  for  the 
deliveries  constituting  the  major  markets,  reduced  to 
basis  of  New  York,  cash,  except  where  St.  Louis  is 
the  normal  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  0.  lOc. 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35c. 
per  100  lb.  above  St.  Louis. 


LONDON 


Copper 

Tin 

Lead 

Zinc 

Standard      lElec- 

!  tro- 

July 

Spot 

3  Mos. 

lytic 

Spot 

3  Mos. 

Spot 

Spot 

18 

122 

122 

137 

368 

368 

294 

54 

19 

122 

122 

137 

368 

368 

29^ 

54 

20 

22 

J22 

i22 

137 

373 

373 

291 

54 

23 

122 

122 

137 

3774 

377^ 

294 

54 

24 

122 

122 

137 

380 

380 

29^ 

54 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2240  lb.,  with  American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reckoning 
exchangeat$4.7515  :£29§  =6. 2576c. ;£54  =  11  4545c.; 
£110  =  23  3333c.;  £125  =  26. 5151c.;  £260  =  55. 1513c.; 
£280  =  59  3937c.;  £300  =  63.6362c.  Variations,  £1 
•=  0.2121205c. 


Metal  Markets 

NEW   YORK — July  24,    1918 

None  of  the  markets  exhibited  any 
feature's    of    particular    interest    this    week. 

Copper — There  is  nothing  special  to  re- 
port. Producers  are  talking  about  the 
forthcoming  meeting  in  Washington  and 
the  prospects  of  an  advance  to  27ic. 
Consunieis  report  inability  to  keep  their 
plant.?   in   operation   at   full   capacity,   owing 


to  shortage  of  labor.  Some  large  con.sumer.s 
are  able  to  operate  only  at  the  rate  of 
T.*)  per  cent. 

Copper  SheetH  are  not  (juoted,  as  there 
is  a  wide  diversity  in  prices  of  different 
dealers.  Copper  wire  is  quoted  at  29  to 
:iOc.    per   lb.    f.o.b.    mill,    carload    lots. 

Tin — Business  is  very  light.  There  is 
no  stock  of  spot  tin  available  in  this  mar- 
ket. Banka  tin  for  shipment  from  Batavia 
IS  worth  93c.  ;  and  in  San  Francisco  96c. 
would  be  asked,  and  in  New  York.  $1. 
Straits  tin  was  quoted  from  Singapore  on 
the  18th  and  19th  at  £363,  c.i.f.,  London; 
on  the  22d  at  £369  ;  on  the  23d  at  £373 ; 
and   on   the   25th   at    £377. 

Lead — There  continued  to  be  a  large 
inquiry,  which  producei-s  were  unable  to 
supply.     Japan  still  wanted  to  buy  lead. 

Zinc — The  mark4t  was  very  dull,  with 
offei-s  at  lower  figures  in  the  latter  part 
of   the   week. 

Zine  Sheets — Unchanged  at  $15  per  100 
lb.,  less  usual  trade  discounts  and  extras  as 
per    list   of   Feb.    4. 

Other    Metals 

.Muminum — Price  fixed  at  33c.  per  lb.  for 
lots  of  50  tons  or  more,  ingot,  9S-i>9% 
grade.  Sheets  are  42c.  per  lb.  for  18  gage 
and  heavier.  Price  established  June  1  and 
continues   to   Sept.    1. 

Antimony — There  were  some  transac- 
tions at  13.JC.,  but,  speaking  generally,  the 
market  was  dead.  We  quote  spot  at 
134  c,  and  futures  at  113  (&  12c.,  c.i.f.,  in 
bond. 

Bismuth — Metal  of  the  highest  purity  for 
IJharmaceutical  use  is  quoted  at  $3.50  per 
lb.  for  wholesale  lots — 500  lb.  and  over. 

Cadmium — Thi.s  metal  is  quoted  $1.50 '(/ 
1.75    per   pound. 

Nickel — Market  (luotation  is  40f&45c.  per 
pound. 

Quicksilver — Quiet  at  $125®  127  J.  San 
Francisco  i-epoi-ts,  by  telegraph,  $117,  firm. 

Gold,   Silver  and   Platinum 

Gold — During  the  last  fiscal  year,  it  is 
reported  from  W^ashington.  imports  of  gold 
into  the  United  States  showed  a  great  de- 
crease, compared  with  the  previous  year. 
For  the  last  fiscal  year  gold  imports 
amounted  to  $124,000,000  ;  for  the  previous 
year  they  totaled  $977,000,000.  Gold  ex- 
ports for  the  last  fiscal  year  amounted  to 
$191,000,000.  against  $292,000,000  in  1917. 
In  1918  silver  imports  amounted  to  $70,- 
000,000,  against  $35,000,000  in  1917.  and 
silver  exports  increased  from  $78,000,000  in 
1917   to   $139,000,000   in   1918. 

Silver — Market  situation  remains  un- 
changed, with  quotations  stabilized  at  48JJd. 
in  London  and  99ic.  in  New  York. 

China  banks  are  still  buyers,  owing  to 
rise  in  Chinese  exchange  rate,  but  find  it 
difficult  to  obtain  supplies  in  competition 
with  government  buying  by  the  U.  S.  and 
Kngland.  There  seems  to  be  a  question 
whether  silver  will  be  allowed  to  be  export- 
ed if  purchased  at  a  price  in  excess  of  the 
(Government  price. 

Mexican  dollars  at  New  York:  July  18, 
77;  July  19,  77;  July  20,  77;  July  22,  77; 
July  23,  77  ;  July  24,  77. 

I'latlnum,   Palladium   and  Iridium — Prices 

fixed    at    $in.-,.    $i:!.-    and    $17.'),    respectively. 


Zinc  and  Lead  Ore  Markets 

■loplin.  Mo.,  July  20 — Blende,  per  ton, 
high.  $77.10;  basis  60%  zinc,  premium.  $75; 
Class  B.  $60^65;  prime  western.  $52.50® 
47.50;  calamine,  ba.sis  40%  zinc,  $37.50«25. 
Average  selling  prices:  Blende.  $54.47; 
calamine.    $34.38  ;    all    ores.    $53. 4('.    iier   ton. 

Lead,  high.  $103.50;  basis  80';  Pb,  $100; 
average  selling  price,  all  grades  of  lead, 
$98.10  per  ton. 

Shipments  the  Aveek :  Blende.  9685;  cala- 
mine, 509  ;  lead.  1365  tons.  Value,  all  ores 
t'l?   week,    $678,950. 


Very  weak  buying,  with  a  cut  of  i:.:,ii 
per  ton  in  blende  )>rice.«.  marked  the  trad- 
ing at  the  tjeglriiiliiK  of  th<-  week,  but  li.avv 
buying  orders  on  Thur-^day  strengthened  the 
market  at  the  week  end.  Buying  of  premi- 
um blende  has  been  slack  for  three  weeks. 
There  are  indications  of  a  possible  rupi\ii-e 
in  the  new  system  of  grading  and  allorat- 
mg  sales.  Producers  of  zinc  ore  haxiiig 
no  lead  object  to  the  ruling  that  they  must 
put  0.5';  to  1',  lead  Into  all  ore  not  taken 
by  buyers  at  premium  prices,  and  claim 
they  can  obtain  a  better  average  all  around 
price  selling  on  Class  B  basis.  This  much 
lead  would  put  the  blende  with  lead  In  the 
prime  western  cla.ss.  Buvers  of  the  Class 
B  grade  retiuire  0.3',  or  le.ss  of  lead  One 
objection  of  producers  of  no-lead  blende  is 
that  in  adding  lead  It  holds  on  the  jigs  and 
affects  sub.sequent  .sales  with  an  overburden 
of  'ead.  Another  is  that  with  a  i)roduction 
of  160  tons,  and  an  allotment  of  40',  iiret.jj- 
um,  the  sale  of  64  tons  at  $75  brings  $4RiiO 
and  96  tons  at  $50  brings  another  $4800 
a  total  of  $9600.  though  the  whole  lot  can 
^?a1°J'^  ^"  Class  B  at  $65,  or  a  total  of 
$10,400,  a  net  lo.ss  of  $800,  if  .sold  bv  allot- 
ment, or  $5  per  ton.  against  the  .sale  of  the 
entire  lot   as   Cla.ss   B   blende. 

Platteville,  Wis.,  July  20 — Blende,  basis 
60*;^  zinc,  highest  price  reported  paid  for 
premium  grade  was  $74  per  ton,  and  quota- 
tions ranged  down  to  $52.50  per  ton  base 
For  high-lead  blende,  one  car  blende  sold 
the  week  previous  but  settled  for  this  week 
brought  $75.40.  which  is  the  highest  price 
paid  here  since  the  Government  .-schedule  of 
price  became  effective.  Lead  ore  basis 
SOTf  lead.  $90  per  ton  base.  Shipments  re- 
ported for  the  week  were  2115  tons  blende 
349  tons  galena,  and  653  tons  sulphur  ore 
for  the  year  to  date  the  figures  are  7'  74o 
tons  blende.  4200  tons  galena,  and  28  826 
tons  .sulphur  ore.  During  the  week  2626 
tons  blende  Mas  shipjjed  to  separating 
plants. 

Other  Ores 


Chrome  Ore — Ore  of  40';;  grade  <|UOted 
at  $1.40  per  unit,  f.o.b.,  California,  with 
other   grades  at   the   usual   differential. 

AIan»;anese    Ore — L'nchanged. 

.^lolylxlenuni  Ore — Sales  of  high-grade 
molybdenite  reported  at  about  $1  per 
lb.  of  Tiiolybdenum  sulphide  in  ore  con- 
taining 90';    or  over. 

Pyrites — Spanish  lump  is  quotable  to 
those  who  possess  a  license  from  the  Gov- 
ernment at  17c.  per  unit  on  the  basis  of  9s. 
ocean  freight,  buyer  to  pay  war  risk,  less 
2%  and  excess  freight.  Tonnage  is  ex- 
tremely difficult  to  obtain.  Domestic  iiyrites 
is  selling  at  prices  ranging  from  2ii  to  25c. 
per  unit,  f.o.b.  mine,  according  to  delivery 
basis. 

Tungsten  Ore — The  market  was  active, 
with  prices  ranging  from  $18.50  to  $23. 5o 
per  unit.  High-grade  ores  almost  free  from 
impurities  are  quoted  at  from  $22.50  to 
$23.50  per  unit  :  low-grade  ores  containing 
impurities  are  quoted  at  $18.50  to  $20  on 
the   basis  of   60'7    or   over. 

Charles  Hardy  under  date  of  July  23 
reports  the   following: 

"The  demand  for  high-grade  tungsten  is 
exceeding  the  supply  at  the  present  moment. 
As  a  matter  of  fact,  wolframite  free  from 
impurities  is  not  to  be  had  in  the  New 
York  market  Buyers  have  been  compelled 
reluctantly  to  take  material  which  contained 
up  to  1'",  of  tin  and  pay  for  it  $22.5'i  ])er 
unit,  material  that  was  formerly  never 
bought  by  these  concerns.  Material  free 
from  all  impurities  would  jirobably  com- 
mand readily  $24  and  even  slightly  above. 
On  the  other  hand,  there  is  (juite  a  quan- 
tity of  tungsten  ore  axailable.  running  hieh 
in  tin  and  copper,  and  the  market  for  this 
off-grade  tungsten  has  not  undergone  a 
change.  The  scheellte  portion  remains 
strong.  Some  of  the  AVesttrn  jiroducers 
are  fully  sold  for  the  remainder  of  the 
year.  Others  are  holding  for  jirice  of  $24.50 
at  the  mine,  which  in  these  days  of  high 
freights,  long  duration  of  journey  and  con- 
sequent loss  of  interest  is  e<iual  to  $25.50  a 
unit    delivered   mill    in    the    Fast." 
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Iron  Trade   Review 

riTT5>BUKGlI — July  33 
The  War  Industries  Board  has  announced 
that  the  steel  requirements  for  tl^«^„^y''ff" 
ent  half  vear  are  20.000.000  to  21.000.000 
net  tons,  though  the  industrv  has  never  pro- 
duced more  than  16.500.000  net  tons  in  a 
half  vear.  The  estimate  of  reQUirements 
includ'es  the  various  Government  orders  and 
the  steel  needed  to  supply  the  commercial 
industries  that  are  recognized  as  helptui. 
being  include<l  in  the  Pi'^'f^r'.Miceist.  In- 
formation is  lacking  as  to  how  the  latter 
items  were  made  up.  as  the  (,overnment 
does  not  buv  material  for  aprriciiltural  im- 
plement works,  public  utilities  and  like  uses. 
\  question  is  raised  whether  the  various 
Government  departments  have  not  over- 
elated  their  own  requirements,  not  as  to 
the  total  tonnage  but  as  to  the  amount  they 
will  actuallv  be  able  to  utilize  by  the  end 
of  the  vear.  In  the  steel  trade  there  is  a 
suspicion  that  some  of  the  estimates  are 
too  hieh.  Attention  is  also  calKd  to  the 
f-ict  that  the  16.500.000  net  tons  men- 
tioned as  maximum  production  does  not 
conform  with  official  statistics  showing  30.- 
557  818  gross  tons,  or  34.200.000  net  tons, 
though  with  steel  ingot  production  at  43.- 
500  000  gross  tons  a  year,  during  June  the 
rate  of  finished  steel  production  would  make 
ibout    36.000.000   net   tons  a   year. 

Steel  supplies  are  not  reaching  clear 
through  the  preference  list,  and  there  is 
nracticallv  nothing  left  over  in  any  line 
to  constitute  Class  D  material,  which  may- 
be shipped,  under  permit,  for  purposes  not 
->n  the  preference  list.  Though  the  fact  that 
the  Government  is  not  taking  large  ton- 
nages of  some  descriptions  of  finished  prod- 
uct would  suggest  that  there  ought  to  be 
a  surplus  in  these  lines,  the  fact  is  that  they 
have  had  their  steel  supply  cut  down,  in  the 
interest  of  the  manufacture  of  shell  steel, 
plates  and  similar  requirements.  The  plate 
mills  are  running  full,  producmg  half  a 
million  net  tons  a  month,  and  shell  steel  Is 
being  produced  in  about  the  samp  propor- 
tion The  tin-plate  mills  are  making  new 
production  records.  Rod.  sheet  and  mer- 
chant bar  mills  are  operating  at  an  average 
of  about   60'~'r   of  capacity. 

The  Institute  announces  a  revision  of  it^ 
report  of  ingot  production  in  June,  o-e 
of  the  companies  reporting  having  original- 
ly understated  its  output  by  46,516  tons. 
With  the  correction,  it  appears  that  the 
rate  of  i^erot  production  in  June  was  4  3- 
500  oon  pToss  tons  a  year.  Since  the  low 
production  of  January,  each  month  has  re- 
corded a  successive  improvement,  and  hon°s 
are  entertained  that  when  the  hot  weather 
is  over  still  heavier  outputs  will  be  se- 
cured The  chief  difficulty  is  shortage  of 
scrap  and  poor  quality  of  what  is  available. 
There  is  an  ample  supply  of  pig  iron  to 
operate  the  stefl  works,  if  at  the  same  time 
thev  had  th'-ir  normal  supnly  of  scrap,  but 
soniewhat  more  pig  iron  could  he  used  m 
the  circumstances.  Blast  furnaces  are  not 
operating  at  capacity,  estimated  on  thp 
basis  of  1916  production  with  allowance  of 
new  furnaces  sincp  built,  but  perhaps  out- 
put is  restricted  by  absence  of  the  large 
nuantitles  of  scrap  that  were  used  In  tnc 
blast  furnaces  in  1916.  Coke  supplies  are 
believed  to  be  sufficif-nt.  and  the  coke  situa- 
tion is  constantlv  improving  with  the  com- 
pletion of  additional   byproduct  ovens. 

PUe  Iron — There  is  a  little  talk  of  huy- 
Ing  for  1919.  but  buving  does  not  count  for 
anvthing  as  deliveries  are  regulated  by 
the  War  Industries  Board,  irrespective  of 
purchases  For  prompt  delivery  there  is 
no  activitv.  Furnaces  are  overshipping  on 
Bome  contracts  and  shipping  nothing  on 
others.  The  market  is  practically  nominal. 
but  Ik  quotable  at  the  s<t  limits:  Bessenjer. 
$35  20-  basic.  $32;  foundry.  $33:  malleable. 
$33  50-  f«rg<-,  $32.  f .o  b.  furnace,  freight 
from  Val!<-vs  to  IMttsburgh  being  $1.40,  and 
nomewhat  Wr.s  from  six  detached  furnaces 
near  by. 

Ht««l — Shell-dlBcard  steel  shlpmente  are 
to  be  HUbu-ct  to  permit,  but  the  War  In- 
dUHtrles  Board  Intimates  it  will  be  fairly 
Ilb«-ra1  Small  1'>tH  are  Vjeing  sold  to  con- 
ration."  are  r<pr<sented 
-t.  Sh*-'-t  bars  are  now 
to  a  definite  system  \?- 
unlforrn  operations  at 
ttilllH.  the  tin-ttlatc  mill  ■ 
^^-Iven  an  absolutely  full 
...  anv  billetH  are  moving. 
at  the  Government  llinlts, 
leiH  $r.l  for  Hheet  bars  and 
,,.  I  ,     $50    for    HiabH    and    $57    for 


Coke — The  Claiiton  byproduct  plant  is 
producing  more  coke,  but  the  ^hole  640 
oven-^  of  the  first  batch  may  not  be  operat- 
ing full  until  late  in  the  year  The  Ameri- 
can Steel  and  Wire  Co.'s  new  180-oven  plant 
at  Cleveland  is  now  running  pra(.-tically 
full,  and  the  20S-oven  plant  at  Lorain  of 
the  National  Tube  Co.  is  warming  up.  Con- 
nellsville  coke  production  is  increasing  a 
trifie.  Government  prices  on  C  onneUsville 
coke  remain  at  $6  for  furnace,  $ .  for 
foundry.  $7.30  for  crushed  over  3-m„  55 
for  crushed  under  3-in..   and   $3   for  breeze. 


STOCK  QUOTATIONS 


N.  Y.  EXCH.t  July   23 


MONTHLY  AVERAGE  PRICES  OF  METALS 


New  York 

London 

Silver 

1916 

1917 

1918 

1916 

1917 

1918 

Jan 

Feb 

Mar 

April 

May 

June 

July 

Aug 

Sept 

Oct 

Nov 

ncc 

.56 .  775 
56  755 
57 . 935 
64   415 
74 . 269 
65.024 
62  940 
66.083 
68  515 
67 . 855 
71.604 
75 . 765 

75  630 
77  585 
73   S61 

73  S75 

74  745 

76  971 
79  010 
85 . 407 

100   740 
87.332 
85.891 
85  960 

S8 . 702 
85   716 
88.082 
95.346 
99 . 505 
99 . 500 

26  960 
26.975 
27. 597 
30 . 662 
.35.477 
31    060 

30  000 

31  498 
32 . 584 
32.361 
34.192 
36.410 

36.682 
37 . 742 
36.410 
36 . 963 
37 . 940 
39  065 
40.110 
43.418 
50 . 920 
44.324 
43 . 584 
43 . 052 

44  356 

42  792 

43  620 
47.215 
48.980 
48.875 

Year. . . 

65  661 

81.417 

31    315 

40.851 

New  York  quotations  cents  per  ounce  troy   fine  silver; 
London,  pence  per  ounce,  sterling  silver.  0.925  fine. 


New  York 

London 

Copper 

Electrolytic 

Standard 

tie     rolytic 

1917 

1918 

1917 

1918 

1917          1918 

Jan 

Feb   . 
Mar. 
April.  . 
May.... 
June.... 
July... 
Auk..  . 
Sept. .  . 

Oct 

Nov. .  . 
Dec... 

28 . 673 
31    750 
31    481 
27 . 935 
28 . 788 
29 . 962 
26  620 
25 . 3.80 
25  073 
23 .  500 
23   500 
23 . 500 

23 . 500 
23   500 
23   500 
23.  .'.00 
23 . 500 
23 . 500 

131.921 
137.895 
136   7.50 
133   842 
KJO  000 
130  000 
128   409 
122. 391 
117  500 
110  000 
110.000 
110.000 

110   000 
110.000 
110   000 
110  OOO 
110   000 
110.000 

142.895 
148.100 
151.000 
147.158 
142   000 
1 42 . 000 
140.409 
137.000 
135.250 
125.000 
125.000 
125.000 

125  000 
125.000 
125.000 
125  000 
125.000 
125.000 

Year 

27.180 

124   892 

138.401 

Alaska  Gold  M 

3} 

Alaska  Juneau 

2 

Am.Sm.it  lief. .com. 

76J 

Am.  Sm.  &  Hef.,  pf . 

105 

Am.  Sra.  Sec,  pf.,  A 

87 

Am.  Zinc 

18i 

Am.  Zinc,  pf 

50  i 

Anaconda 

65 

Batopilas  Min 

15 

Bethlehem    Steel.  . 

tsi 

Bethli'lieni  Steel,  pf. 

t88i 

Butte  *  Superior. .  . 

29  i 

Butte  Cop.  &  Zinc.  . 

11! 

Cerro  de  Pasco 

34  i 

Chile  C;op 

16i 

391 

Colo. Fuel  &  Iron. .  . 

44i 

Crucil)le  Steel 

651 

Crucible  Steel,  pf..  , 

90  i 

Dome  Mines 

Si 

Federal  M.&S 

10  i 

Federal  M.  &S.,pf. 

33 

Great  Nor.,  ore  ctf.. 

315 

Greene  Cananea 

43 

Gulf  States  Steel.  .  . 

83! 

Homestake 

71 

Inspiration  Con. . .  . 

521 

InternationalNlckel 

30  i 

33  J 

Lackawanna  Steel.. 

82! 

Mexican  Petrol.  .  .  . 

98 

Miami  Copper 

20! 

Nat'l  Lead,  com.. .  . 

,58! 

National  Lead,  pf .  . 

101 

Nev.  Consol 

i9i 

Ontario  Min  

lOS 

Ray  Con 

23! 

RepuhlicL&S.com . 

90! 

Republic  I.  &  S.,pf 

101 

Sloss-ShefHeld 

61 

Tennessee  C.  &  C.  . 

19 

U.S.  Steel,  com.  .  .  . 

104J 

U.S.  Steel,  pf 

111! 

Utah  Copper 

80S 

Va.  IronC.&C.  .  . 

70 

ctfs. 
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t.50 
761 

M5 
505 
X4i 

t.20 

^   t9i 

t   25. 
t68 
460 
tl2! 
148, 
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January 
rebruary . . 
March.  .  .  . 

April 

May 

June 

July 

August.  . .. 
September. 
October  . 
November. 
December. 


Av.  year. 


1917 

44.175 
51.420 
54.388 
55  910 
63  173 
62.0.53 
62.570 
62.681 
61.542 
61.851 
74.740 
87.120 


1918 


85  500 
92 . 000 

(«) 
(a) 
(a) 
(a) 


61.802 


1917 


185.813 
198.974 
207.443 
220  171 
245.114 
242.083 
242  181 
■.i43  978 
244  038 
247.467 
274.943 
298 . 556 


237 . 563 


1918 


293.227 
311.525 
318.875 
329.ii05 
364.217 
331.925 


(n)  No  average  computed. 

New  York 

St.   Louis     1 

London 

Lead 

1917 

1918 

1917 

1918 

1917 

1918 

January 

February 

March 

April 

May 

June    

July 

August 

September.. . 

October 

November..  . 
December. .  . 

7.626 
8 .  636 
9.199 
9.288 
10.207 
11.171 
10.710 
10.594 
8 .  680 
6.710 
6  249 
6.:J75 

6   782 

6  973 

7  201 
o.,.2 
6.818 
7.611 

7 .  530 

8 .  595 

9.  120 
9    158 

10  202 

11  123 
10   644 
10   518 

8,611 
6  6.50 
6    187 
6.312 

6.684 

6  899 

7  091 
11.  vol 
6.704 
7.511 



30 . 500 
30  .  500 
30  .  500 
30 . 500 
30 . 500 
30  .  500 
30 . 500 
30 . 500 
30 .  500 
30 . 500 
30 .  500 
30.500 

29.50 
29.50 
29.50 
2 '50 
29.50 
29  50 

Year 

'   8.787 

8.72ll 

30 .  500i 

Alaska  Mines  Corp. 

.12 

Boston  Ely 

.75 

Boston  &  Mont. .  .  . 

.52 

Butte  &  Lon'n  Dev. 

.15 

Calaveras 

-•'0 

Calumet-Corbin. . . 

t   01 

Chief  Con 

2| 

Cortez 

05 

Crown  Reserve... 

'5 

Crystal  Cop. 

.22 

Eagle  &  Blue  Bell.. 

.   21 

Gila  Copper    ... 

tu 

Hougliton  Copp.-r. 

,50 

Intermountaln 

J.  05 

Iron  Cap       

19 

Mexican  Metals 

46 

Mines  of  America.. . 

U 

Mojave  Tungsten 

09 

Nat.  Zinc*  Lead. 

'5 

Nevada-Douglas... 

50 

New  Baltic 

New  Cornelia 

is; 

20 

Pacific  Mines 

t   35 

Rex  Cons 

07 

Yukon  Gold 

!    .90 

Adventure 
.\hmeek. .  . 
.•Vlgomah. . 
Allouez  .  . 
Ariz.   C;om 

Arnold 

Bingham  Mines.. . 

Bonanza 

Butte-Balaklava. . 
Calumet  <t  Ariz.  .  . 
Calumet  &  Hecla.. 

Centennial 

Copper  Range. . .  . 

Daly  West 

I  l>avis-Daly 

East  Butte 

Franklin 

iGranby 

Hancock 

Hediey 

Helvetia 

Indiana 

Isle  Royale 

Keweenaw 

Lake 

La  Salle 

Mason  Valley. . . . 

Mass 

Mayflower 

Michigan 

Mohawk 

New  Arcadian. .  . 

New  Idria 

North  Butte 

North  Lake 

Oiibway 

Old  Dominion.  .  . 

Osceola 

Quincy 

St.  Mary's  M.  L. 

Santa  Fe 

Seneca 

Shannon 

shattuck-Arlz .  .  . 

•-^o.  Lake 

So.  Utah 

Superior 

Superior  &  Bost. 

Trinity 

Tuolumne 

U.  S.  Smelting. .  . 
U.  S.  Smelf  g,  pi 

irtah  Apex 

Utah  Con 

Utah  Metal 

Victoria 

Winona 

Wolverine t28 

Wyandot It.50 


91 

t4J 

t75 

6 

tl2 

}.15 

.40 

27 

U 

t5i 

t2i 

t3i 

5i 

25 

2! 

58 

1? 

}14 

14J 

t.65 

t.60 

:42 

51J 
t69 
t50 
t.65 
110} 
145 
tl5i 
JH 
.18 
t4J 
t2A 
t3J 
tlfli 
421 
44 

tU 

2 
t2J 
Ui 


RAN  FRAN.* 


July  22 


TORONTO* 


July  19 


New  York 

St.    Louis 

London 

Spelter 

1917 

1918 

191* 

1918 

1917 

1918 

January 

February  . 
March.. 

April 

May 

June    

July 

August 

Seiitember.. 
October. 
November 
December... 

9.619 
10  045 
10  300 
9  459 
9  362 
9   37 1 
R .  643 
8   360 
8    136 
7  983 
7.847 
7 .  685 

7.836 
7.814 
7  461 

6  silO 

7  314 
8.021 

9  449 
9   875 
10    130 
9   289 
9    192 
9  201 
8   473 
8.190 
7  966 
7.813 
7.672 
7  510 

7  661 
7   639 
7  286 

6  7  1' 

7  114 
7.791 

48  329 
47  000 
47  000 
54   632 
54   000 
54   000 
54   000 
54  000 
54 . 000 
.54  000 
.54.000 
54.000 

54  000 
54   000 
54  000 
M .  000 
54 . 000 
54 . 000 

Year 

8.901 

8.813 

62  413 

Adanac 

Bailey      

Beaver  Con 

Chambers  Ferland 

Coni.igas 

Hargraves 

La  Rose 

Peterson  Lake.  .  . . 

Temlskaming 

Wettlaufer-Lor.  .  . 

David.son 

Dome  Exten 

Dome  Lake 

Hollinger 

Mclntyre 

Newray 

Porcu.  Crown 

Teck-Hughes 

Vipond 

West  Dome 


Alta 

Best  &  Belcher .  .  .  . 

Caledonia 

Challenge  Con 

Confidence 

Con.  Virginia 

Gould  &  Curry.  .  .  . 
Hale  &  Norcross.... 

lacket-Cr.  Pt 

Mexican 

Occidental 

Ophlr 

Overman 

Savage 

sierra  Nevada 

Union  Con 

TTtah  (^on 

Belmonv    

Jim  Butler 

MacNamara 

Midway 

Mont.-Tonopah..  . 

'North  Star 

! Rescue  Eula 

West  End  Con..  . . 

Atlanta 

Booth 

Comb.  Frac 

Florence 

Jumbo  Extension.. 
iKewanas    

Nevada  Hills 

Nevada  Packard... 

Hound  Mountain.. 

Silver  Pick 

White  Caps 

Big  Jim 

United  Eastern .  .  . 


.03 
.05 
.03 

t.03 
.03 
.04 
.31 
.01 

tOl 
.07 
.24 

*:!! 

.02 
.03 
.09 
.39 
.01 

2.75 
.58 
.32 
.04 
.10 
.06 
.08 

1.05 
.05 
.03 

t.02 
.12 
.12 
.04 
.01 
.27 

t.l8 
.03 
.31 

t.75 

3.00 
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New  York  and  St.  Louis  quotations,  cenu  per  pound. 
London,  pounds  sterling  per  limg  ton. 


KUri 
in    < 


IT: 
$4: 

rodn. 

K»Tr"»ll">  • 
m'' 
rt-r 

pi'-ir,    aiid    ill 
fob.   furnare 


Tlie    market    Is    quiet,    with 

irly  well  Ktocked.    I'rIceH 

•  .r    TH':',     ferromanganeHe, 

;i  unit   for  extra  niariga- 

>7.',    for    K.-]»t';     HplegelelHen. 


^              1 

No.  2 

Pig  Iron. 

Bessemer  t 
T917   1    1918 

Bnslct 

Foundry 

I'Kh. 

1917   1    1918 

1917       1918 

tt5  9,'-. 

$!7   2.^ 

$  iO  95  $33   95 

S30 . 95 

$33  95 

36  37 

37   25 

30  95 

33   95 

30 .  95 

Murch 

37   37 

37   25 

33  .  49 

33   95 

35   91 

33   95 

April 
.May 

42   2't 

36    1 5 

3S   90 

32   95 

40  06 

33   95 

46  ft4 

36   20 

42    84 

33   00 

4  1   60 

34  .  00 

64    22 

3';  :'.(■> 

50  05 

33    1 0 

50    14 

34.16 

July 

57    V 

53   .80 

53   95 

August 

64    17 

60  :>•' 

63   95 

H4-pt  ember. 

46  41    

42  24 

OrUjber  .     . 

37   25 

33  06j 

33  95 

37  26 

3.1 .  96 

33 .  95 

I)ecenil>cr. . 

37  26 

33.08  

33.06 

Year 

$43,67  

$30.62  

$40.83 

Big  Ledge 

Butte  ANY.. 
Butte  Detroit.. 

Caledonia 

Calumet  &  Jerome 
Can.  Cop.  Corpn 

Carlisle   

Cashboy 
Con.  Ariz.  Sm. 
(;on.  Coppermlnes. 
Con.  Nev. -Utah.. 
i;mina  Con 

(Mrst  Nat.  Cop...  . 

Coldlleld  Con 

(ioldlleld  Merger. 
( irerniiionster.  .  . 

Ilecia  Mill 

Mow  '^ound 

.Iero;ne  Verde..  . . 

Kerr  Lake 

l,o\ilslana 

Magma 

Majestic 

Marsh 


McKlnley-Dar-Sa. 

Mllford 

Mohican 

Mother  Lode.  .  .  . 
N  Y.  &  Hond..  .  . 
NIpissing  Mines. .. 
Nixon  Nevada. . .  . 

Ohio  Cop 

Hawley 

Hay  Hercules. 


Richmond. 
RochcHter  Mines. . 
St.  .loseph  Lead..  . 
Staii(lar<l  S.  L.     .  . 

Stewart 

Success 

Tonopah 

Tonopah  Ex 

Trlbulllon 

Troy  Arizona 

United  Cop 

United  VerdoExt. 

trmtcd  Zinc 

Utica  Mines 


40 

t.75 

.06 

.37 

tl2J 
t8.65 

.45 

tl\ 

4J 

J. 56 

..38 

,4j 

.17 
t.lO 
2} 
IH 

3,^f 
t.08 


}  At  reported  by  W.  P.  Hnyder  &  Co. 


Bid  prices,    t  Closing  prices,    t  Last  Quotations. 
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A  MODERN  ROAD    IX   THE   DESERT 


The  Southwest  Copper  Field 


By  J.   R.   FINLAY' 


Statistics  show  the  immense  importance  of  the 
oval  of  territory  xvithin  which  are  included  many 
of  the  greatest  copper  mines.  The  general  char- 
acteristics of  the  section  and  the  climatic  varia- 
tion in  mountain,  valley,  and  plain  are  defined; 


geologic  aspects  are  described  and  several  theo- 
ries propounded,  and  the  comparative  ethnology 
of  Mexican  and  American  and  the  economic  re- 
sults of  the  admixture  of  races  occurring  in  this 
region  ore  discussed,  vith  interesting  conclusions. 


T: 


'HE  greatest  copper-producing  region  of  the  world 
may  be  described  as  a  rough  oval  of  about  40,000 
square  miles,  measuring  about  330  miles  north 
and  south  and  165  miles  east  and  west.  Its  most  east- 
erly extremity  is  at  the  Chino  mine,  near  Santa  Rita, 
New  Mexico;  its  most  westerly,  at  Ajo,  Ariz.;  its  most 
northerly  point  is  Jerome,  Ariz.,  and  its  most  southerly, 
Xacozari,  Mexico.  In  New  Mexico  are  the  districts  of 
Santa  Rita  and  Burro  Mountains;  in  Old  Mexico,  those 
of  Nacozari  and  Cananea:  in  Arizona,  those  of  Bisbee, 
Ray,  Globe,  Clifton,  Jerome,  Ajo,  and  a  number  of 
smaller  ones.  Thus,  much  the  greater  part  of  the  field 
lies  in  Arizona,  and,  as  nearly  as  may  be  estimated,  this 
area  produced  2T^c  of  the  world's  output  of  copper  in 
1917,  36^f  of  the  production  of  the  two  Americas,  and 


•Mining  engineer.  45  Cedar  St..  New  York. 


an  amount  equal  to  47''?  of  that  of  the  United  States. 
Its  actual  production  is  shown  in  the  table  on  the  fol- 
lowing page. 

The  tables  do  not  give  an  exact  comparison  of  the  field 
under  discussion  with  the  other  subdivisions  of  the 
world,  because  the  whole  of  Mexico  is  included,  and  only 
a  part  of  that  country  may  properly  be  considered  to 
be  in  this  field.  It  is  rarely  possible  for  such  data  to 
be  accurate  in  all  respects;  but,  with  the  above  explana- 
tion, the  figures  will  serve  their  purpose.  They  are  com- 
piled from  statistics  published  in  the  Engineering  and 
Mining  Journal,  Jan.  12,  1918. 

This  vast  copper  region  deserves  more  than  a  pass- 
ing description.  Geographically  it  bears  considerable 
resemblance  to  Spain  and  Morocco,  corresponding  fairly 
well  to  those  countries  in  latitude  and  with  regard  to 
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bordering  ocean;  and,  therefore,  to  a  large  extent  in 
climate  and  physical  appearance.  The  central  part  is 
in  latitude  32"  N.  and  is  about  180  miles  from  the 
Gulf  of  California.  The  region  is  arid  to  semi-arid,  the 
rainfall  varying  from  6  or  8  in.  annually  at  Ajo  to  16  or 
18  in.  at  Globe.  The  climate  naturally  varies  according 
to  differences  of  altitude,  the  local  topography,  which  in- 
fluences rainfall  and  winds,  and,  to  a  minor  extent,  to 
difference  of  latitude.  The  altitude  is  from  2000  ft.  at 
Ajo  to  6000  ft.  at  Cananea.  A  rough  average  of  the 
whole  may  be  found  at  Cochise,  situated  in  latitude 
32"  N.  at  an  elevation  of  4250  ft.  Here  the  mean  tem- 
perature for  the  year  1916  was  60.. 5"  F.,  with  a  max- 
imum of  102^"  in  July  and  a  minimum  of  6°  in  Decem- 
ber. The  normal  precipitation  is  11.78  in.,  but  it  prob- 
ably varies  in  different  years  between  S  and  16  inches. 
The  latitude  is  sub-tropical,  and,  of  course,  the  dis- 
trict is  decidedly  warmer  than  that  of  the  more  popu- 
lous parts  of  the  country ;  but  popular  fancy  exaggerates 
the  difference.  Even  Yuma,  which  is  outside  this  area, 
practically  at  sea  level,  near  the  mouth  of  the  Colorado 
River,  and  celebrated  as  the  "hottest  place  in  the  world," 
or  something  to  that  effect,  has  not  even  an  average 
tropical  heat.     The  mean  for  1916  was  only  69.2°,  the 


TABLE  OF  COPPER  OUTPUT  IN  POUNDS 

State 

1914 

1915 

19)6 

1917 

Arizona..    . 
New  Mfxico... 
Old  Mexico.... 

387,978,000 
64,339.000 
80,000,000 

444,089,000 
75,515,000 
67.000,000 

692,630,000 
83,013,000 
112,000,000 

692,924,000 
101,952.000 
90,000,000 

Totals 

532.317,000 

586.604,000 

887,643,000 

884,876.000 

Total    United 
States 

Total      Western 
Homisphere.... 

Total  world 

.158,582,000 

,479,800,000 
2,050,000.000 

1,423.698,000 

1,797,959,000 
2,388,540.000 

1,942,776,000 

2,429,749,000 
3,099,602,000 

1,888.396,000 

2,392,144,000 
3,114,475.000 

PFRCENTAGE 

PRODUCED 

BY    ARIZONA.    NEW    MEXICO   AND 

OLD  ME.MCO 

1914 

1915            1916              1917 

Of  the  United  States. 

45 

36 

41              45 
33              36 
26              28 

7              47  0 
5              36   2 

Of  the  world 

26 

6              27  8 

PERCENTAGE 

OF  WORLD  OUTPUT  PRODUCED   IN   WESTERN 
HE.VIISPHERE 

1914 

1915 

1916 

1917 

72.2 

75.2 

78 

4 

77 

temperature  varying  between  110°  and  20°.  The  hot- 
test month,  August,  had  a  mean  of  86.5°.  At  the 
Prescott  Dr>'  Farm,  at  an  elevation  of  5008  ft.,  the  tem- 
perature varied  in  1916  between  95°  and  7°.  At  Phoenix, 
elevation  1108  ft.,  the  extremes  were  111°  in  June  and 
24'  in  December,  indicating,  as  compared  with  Prescott, 
a  difference  in  the  extremes  of  temperature  of  about  IG'' 
for  3900  ft.  of  elevation. 

The  rainfall  comes  regularly  in  two  rainy  seasons: 
a  winter  season,  culminating  usually  in  January  or 
Februar>-;  and  a  summer  season,  in  July  and  August. 
There  are  usually  about  five  months  in  each  of  which  the 
precipitation  is  one  inch  or  over;  in  the  other  seven 
months  the  fall  is  .scant.  Thus,  at  Cochise  in  1916  the 
total  for  the  year  was  14.69  in.,  of  which  12.99  in.,  or 
89'^,  fell  in  the  five  months  of  January,  July,  August, 
September  and  October,  the  other  seven  months  having 
only  1-70  in,  or  11  per  cent. 

The  record  of  climatic  observations  at  Cochise  is 
given  in  the  twenty-seventh  annual  report  of  the  agri- 
cultural experiment  station  of  the  University  of  Ari- 
zona, for  1916,  and  is  shown  in  the  table. 

F.  L.  Ransome,  certainly  one  of  the  most  brilliant  of 
geological    writerH,    has    followed    the    classic    example 


of  Caesar  with  regard  to  Gaul  by  dividing  Arizona  into 
three  parts — the  plateau  region,  the  mountain  region, 
and  the  desert  region.  Though  the  boundaries  are  in 
places  somewhat  indistinct,  in  general  the  division  is  an 
apt  and  a  true  one. 

The  mines  are  practically  all  in  the  central  or  moun- 
tain belt ;  but  since  the  conditions  of  life,  in  these  days 
of  swift  and  improving  transportation,  are  influenced 
by  the  region  as  a  whole,  as  well  as  by  the  immediate 
local  surroundings  of  the  inhabitants,  it  is  not  inappro- 
priate to  take  note  of  the  climate  and  aspect  of  the  three 

TEMPERATURE    AND    PRECIPITATION — SOUTHWEST 
COPPER    FIELD. 

Teniprraturp,  Decrees  —  Precipitation, 

Month  Maximuiii    Minimum         Mean  Inches 

January 71  14  45.2  2.20 

February 80  18  51    0  0.48 

March 86  28  56  3  0.63 

April 89  29  58  6  0  08 

May 95  37  64  6  0.28 

June 101  42  76  2  0.00 

July 102  58  78  0  3  78 

August   97  56  75.2  4.10 

September 91  43  70.8  1.55 

October 86  32  60.7  1.36 

November 85  22  49.5  0,00 

December 74  '6  40.1  0.23 

Year 102  6  60  5  14  69 

Normal 1178 

belts.  One  cannot  but  be  impressed  by  the  variety  of 
scenes,  and  perhaps  surprised  at  the  inaccuracies  of  his 
geography.  That  was  my  experience.  Having  traveled 
extensively  in  the  United  States,  sometimes  upward  of 
40,000  miles  a  year,  I  had  fallen  into  the  conceit  of  as- 
suming that  I  knew  the  country.  Travel  had  become  a 
bore,  and  I  had  even  come  to  feel  interested  only  when 
I  could  get  off  the  train;  and  I  looked  out  of  the  win- 
dows solely  because  there  was  nothing  else  to  do.  Prob- 
ably many  like  myself  get  into  a  rut  of  preoccupation 
and  fail  in  a  similar  way  to  get  satisfaction  out  of  their 
opportunity,  or  through  the  necessity  of  travel.  To  find 
a  place  interesting  is  to  be  interested.  Many  mining 
men  are  of  broad  intelligence,  able  to  take  a  big  place 
in  the  world's  affairs,  as  Mr.  Hoover  has,  but  I  think 
there  are  many  who  see  little  in  a  mining  country  except 
the  mines. 

There  is  also  a  good  deal  of  literature  published  by 
fanciful  persons  who  make  their  product  a  caricature  of 
local  color.  From  such  "authorities"  one  gains  impres- 
sions that  the  unusual  is  the  usual.  To  quote  my  own 
experience  once  more,  I  had  gained  the  impression,  some- 
how, that  Arizona  was  a  monotonous  expanse  of  dusty 
desert,  sparsely  covered  with  greasewood  and  grotesque 
cacti,  relieved  only  by  an  occasional  sandy  wash  where 
there  would  be  streams  if  there  were  any  water,  and  by 
lonely  bare  mountains  well  scorched  by  the  sun.  There 
are  such  stretches  in  Arizona,  but  they  serve  only  to 
help  give  the  state  some  of  its  variety  and  interest. 

Northern  Arizona  Plateau  Land 

The  great  Coconino  plateau  of  northern  Arizona  is 
said  to  contain  the  largest  reserve  of  uncut  pine  timber 
in  the  United  States.  Above  it  rise  the  San  Francisco 
peaks,  volcanoes  recently  extinct,  nearly  13,000  ft.  high 
and  nearly  always  covered  with  snow.  Flagstaff,  a  lum- 
bering town  at  their  base,  at  an  altitude  of  6900  ft., 
has  a  climate  like  Minnesota.  The  mean  average  tem- 
perature is  only  44°.  Its  precipitation  is  greater  than 
that  of  any  place  along  the  California  coast  south  of 
San  Francisco;  greater,  I  believe,  than  at  San  Fran- 
cisco.   Government  records,  not  mere  rumors,  show  tern- 
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jeratures  as  low  as  25°  below  zero,  such  as  are  not  felt 
n  New  York  once  in  a  lifetime.  This  plateau  is  not  a 
small  part  of  the  region,  but  a  very  large  part,  lying  im- 
nediately  north  of  the  mining  districts.  The  U.  S. 
jeological  Survey  (guidebooks  of  the  Western  United 
states,  Santa  Fe  Route,  Bull.  613,  a  most  interesting 
ind  instructive  volume,  by  the  way)  has  this  to  say: 

From  Isleta,  an  Indian  pueblo  on  the  Rio  Grande,  which 
lows  into  the  Gulf  of  Mexico,  the  railway  begins  its  long 
ourney  across  the  interesting  plateau  country,  which,  with 
ts  bordering  areas,  extends  almost  to  the  Colorado  River, 
vhich  flows  into  the  Pacific.  This  vast  area  of  high,  nearly 
evel  country  lies  between  the  rugged  and  generally  higher 
anges  of  the  Rocky  Mountains  on  the  north  and  the  alter- 
lating  short  ranges  and  deserts  of  the  lower-lying  north 
nd  of  the  Mexican  plateau  to  the  south. 

This  is  a  land  of  varied  landscapes,  rocks  and  people, 
n  places  the  plains  and  cliffs  are  vividly  colored  by  natural 
(igments  of  red  and  vermilion.  The  rocks  of  the  plateau 
re  surmounted  by  two  large  volcanic  piles,  which  stand  far 
bove  the  general  level  of  the  plain  and  which  were  master 
olcanoes  in  but  comparatively  recent  time — Mount  Taylor 
n  the  east  and  the  San  Francisco  Mountains  on  the  west, 
''rom  the  immensely  thick  and  almost  horizontal  sediments 
hat  compose  most  of  the  mass  of  the  plateau,  layer  after 
ayer  has  been  eroded  away  over  wide  areas,  leaving  rem- 
ants  of  harder  strata  which  make  picturesque  hills  and 
alleys  and  expose  fossil  forests  which  long  ago  were  buried 
ti  the  sediments  of  which  these  strata  are  made.  Erosion 
as  also  carved  many  canyons,  notably  the  majestic  Grand 
lanyon  of  the  Colorado. 

Here  and  there  in  the  rocky  cliffs  and  canyons  are  the 
resent  and  former  communal  homes  of  the  aboriginal  peo- 
les,  whose  arts  and  religious  ceremonies  partly  lift  the 
eil  of  the  past  and  reveal  glimpses  of  the  earlier  stages  of 
he  human  culture.  These  vast  expanses  were  long  ago 
he  abode  of  aboriginal  tribes;  later  they  were  explored  and 
ominated  by  the  mounted  Spanish  conquistadores;  and 
nally  they  have  been  made  accessible  to  all  by  the  comfort- 
ble  railway  of  today.  The  plateau  country  and  its  ap- 
roaches,  in  all  their  aspects — geologic,  ethnologic  and  his- 
Drical — form  a  region  which  will  hold  the  attention  of  all 
assers-by  in  whom  there  exists  a  spark  of  appreciation  for 
triking  natural  phenomena  and  significant  human  events. 

I  quote  further  from  the  publications  of  the  U.  S. 
Geological  Survey  (Professional  Paper  98-K,  by  F.  L. 
lansome)  to  get  a  broader  description: 

The  plateau  region,  which  has  an  area  of  about  45,000 
quare  miles  in  Arizona,  occupies  the  northeastern  part  of 
le  state  and  drains  generally  northward  through  the  Little 
!olorado  and  smaller  streams  into  the  Grand  Canyon.  The 
eneral  altitude  of  this  region,  which  is  a  part  of  the  great 
Colorado  Plateau,  ranges  from  7000  to  over  8500  ft.  As 
>utton  graphically  states: 

"Its  strata  are  very  nearly  horizontal,  and,  with  the  ex- 
eption  of  the  Cataract  Canyon  and  some  of  its  tributaries, 
ot  deeply  scored.  Low  mesas,  gently  rolling  and  usually 
lad  with  an  ample  growth  of  pine,  pinon,  and  cedar;  broad 
nd  shallow  valleys,  yellow  with  sand  or  gray  with  sage, 
epeat  themselves  over  the  entire  area." 

Here  and  there  the  Kaibab  limestone  (Pennsylvanian,  late 
arboniferous) ,  the  prevalent  surface  rock,  is  covered  by 
ows  of  basalt  or  bears  erosion  remnants  of  younger  strata; 
nd  above  it,  north  of  Flagstaff,  rise  the  lofty  extinct  vol- 
anoes  of  the  San  Francisco  Mountains. 

The  southwestern  limit  of  the  plateau  traverses  in  a  gen- 
ral  southeasterly  direction  from  the  Grand  Wash  Cliffs, 
ear  the  eastern  border  of  Nevada,  to  the  New  Mexico  line, 

few  miles  northeast  of  Clifton.  This  boundary  along  much 
f  its  course  is  a  single  bold  escarpment  2000  ft.  or  more 
1  height;  but  elsewhere  it  is  less  definite  and  less  simple, 
wing  to  a  distribution  of  the  total  difference  in  relief 
mong  a  series  of  great  topographic  steps,  or  to  local  ac- 
umulations  of  volcanic  rocks,  especially  basalt.  In  genera}, 
tie  outer  or  lower  line  of  cliffs  separates  nearly  horizontal 
nd  undisturbed  strata  on  the  northeast  from  faulted  and 
ilted  beds  on  the  southeast;  and  locally,  as  along  the  Grand 
i^ash  Cliffs,  this  line  is  itself  a  fault  scarp,  more  or  less 
lodified  by  erosion. 

The  Grand  Wash  cliffs  rise  precipitously  3000  ft.  or  more 
bove  the  plains  to  the  west.  According  to  Lee,  pre-Cam- 
rian  granite  is  exposed  at  their  base  and  the  Redwall  lime- 
tone  forms  their  crest  and  the  floor  of  the  adjacent  plateau, 
ibout  45  miles  east  of  the  Music  Mountains  a  second  gigan- 
ic  step,  that  of  the  Aubi-ey  cliffs  north  of  'Seligman,  carries 


the  geologic  section  nearly  to  the  top  of  the  Kaibab  lime- 
stone, which  forms  the  surface  of  the  Coconino  Plateau, 
south  of  the  Grand  Canyon.  South  of  the  Music  Mountains 
there  is  another  ample  terrace  in  the  ascent  from  the  val- 
leys of  the  mountain  region  to  the  Colorado  Plateau — that 
of  the  Truxton  Plateau.  This  bench,  which  lies  between  the 
Cottonwood  and  Aquarius  Cliffs  to  the  west  and  Yampai 
Cliffs  and  Juniper  Mountains  to  the  northeast,  is  described 
by  Lee  as  a  granitic  peneplain  partly  covered  with  volcanic 
rocks. 

South  of  Ash  Fork  the  continuity  of  the  plateau  escarp- 
ment is  interrupted  by  flows  of  basalt  that  poured  down 
from  the  plateau  to  the  valley  of  the  Verde,  forming  a  slope 
that  has  been  utilized  by  the  Santa  Fe,  Prescott  &  Phoenix 
Ry.  between  Ash  Fork  and  Jerome  Junction.  East  of  this 
railway  and  north  of  Jerome  the  edge  of  the  plateau  is  in 
general  a  scarp  (part  of  the  Aubrey  Cliffs  of  Gilbert)  over 
2000  ft.  in  total  height,  with  deep  reentrants  and  bold  pin- 
nacled  promontories. 

Ransome  does  not  stop  to  say  that  the  view  from  the 
mining  town  of  Jerome — itself  perched  on  a  steep  es- 
carpment 2000  ft.  above  the  valley— across  the  broad 
Verde  Valley  to  these  red  cliffs,  topped  by  a  dark  line  of 
forest,  all  surmounted  by  the  towering  San  Francisco 
peaks,  is  nearly,  if  not  quite,  as  impressive  as  the  Grand 
Canyon  itself. 

East  of  Camp  Verde  a  thick  series  of  basaltic  flows,  with 
associated  tuffs,  has  covered  the  edges  of  the  nearly  horizon- 
tal sedimentary  rocks;  but  these  beds  appear  again  at  the 
head  of  Fossil  Creek  and  continue  eastward  past  Payson  in 
the  great  southward-facing  cliff  that  marks  the  descent  of 
about  2000  ft.  from  the  Mogollon  Mesa  to  the  Tonto  Basin. 
From  Fort  Apache  eastward  to  the  New  Mexico  line,  the 
plateau  boundary  becomes  less  distinct.  Erosion  has  partly 
destroyed  its  continuity,  and  vast  accumulations  of  volcanic 
rock  have  obscured  the  original  plateau  surface. 

The  second  topographic  division,  the  mountain  region, 
which  adjoins  the  plateau  region  on  the  southwest,  is  es- 
sentially a  broad  zone  of  short  and  nearly  parallel  mountain 
ranges,  among  which  are  the  Dragon,  Chiricahua,  Whet- 
stone, Pinaleno,  Galiuro,  Santa  Catalina,  Pinal,  Supersti- 
tion and  Mazatzal  (and  many  others),  extending  diagonally 
across  the  state  from  the  southeast  corner  to  Colorado 
River.  The  width  of  the  zone  may  be  taken  as  from  70 
to  150  miles,  but  its  southwest  boundary  is  not  susceptible 
of  precise  demarcation.  Few  of  the  individual  ranges  ex- 
ceed 50  miles  in  length  or  8000  ft.  in  altitude.  Their  general 
trend  is  almost  northwest,  but  near  the  Mexican  border 
it  becomes  more  nearly  north,  and  the  mountain  zone  as  a 
whole  coalesces  with  a  belt  of  north  and  south  ranges  that 
extends  through  New  Mexico,  thus  swinging  around  the 
plateau  region  and  bordering  it  on  the  east  also. 

Most  of  these  ranges  consist  mainly  of  quartzites  and 
limestones  of  Paleozoic  or  earlier  age,  resting  with  conspic- 
uous unconformity  upon  granitic,  gneissic  and  schistose 
rocks.  An  these  rocks  are  cut  by  later  intrusives,  especially 
by  diabasic  and  monzonitic  rocks,  and  are  partly  covered 
by  flows  of  lava.  Structurally  these  ranges  are  character- 
ized by  the  dominant  part  played  by  faulting  as  compared 
with  folding.  The  great  copper  deposits  of  Arizona,  so  far 
as  they  are  known,  are  all,  except  that  of  Ajo,  within  this 
mountainous  zone. 

I  have  quoted  these  descriptions  more  fully,  especial- 
ly in  the  case  of  the  plateau"  region,  than  would 
at  first  seem  relevant  to  a  discussion  of  the  mines,  none 
of  which  are  found  in  that  area.  But  the  contrast  of 
the  two  areas  is  of  great  interest  to  the  mining  man  be- 
cause it  shows  so  clearly  that  the  mountain  region,  in 
which  the  mines  occur,  is  a  pronounced  zone  of  weakness 
in  the  earth's  crust.  The  plateau  is  like  a  great  floe 
of  arctic  ice,  through  which  cracks  run  at  occasional 
intervals,  but  on  the  whole  it  is  solid  and  uniform.  The 
mountain  region  resembles  a  fringe  of  hummocks  bor- 
dering the  floe,  in  which  great  blocl's  have  been  broken 
and  tilted,  some  portions  sloping  far  down  below  the 
general  level  and  others  jutting  their  angular  edges 
above  it.  At  three  difTerent  epochs  since  the  Paleozoic 
age  has  this  rupturing  taken  place,  and  each  time 
igneous  molten  reck  h?s  hzen  squeezed  up  between  and 


202 


ENGINEERING   AND  MINING   JOURNAL 


Vol.  106.  No.  5 


through  cracks  in  the  unstable  blocks.  These  huge  frag- 
ments are  parts  of  the  same  massive  plateau.  The  hum- 
mocks, of  course,  have  been  attacked  by  erosion,  and  the 
.spaces  between  are  tailed  with  the  debris  which  is  still 
migrating  slowly  into  the  hollows. 

The  ore  deposits,  in  all  cases,  are  caused  by  gases  or 
solutions  escaping  from  the  cooling  igneous  masses,  car- 
rying metals  which  they  are  able  to  dissolve  while  the 
heat  and  pressure  are  great  enough,  and  depositing 
them  when  they  lose  some  of  their  hfeat  and  pressure. 
This  occurs  when  the  gases  escape  into  the  inclosing 
rocks,  or  into  such  upper  portions  of  the  igneous  masses 
themselves  as  may  have  already  cooled.  The  relation  be- 
tween this  action  and  the  lines  of  structural  weakness  in 
the  earth's  crust  is  a  simple  and  definite  one.  when 
broadlv  consid?red,  and  well  worth  noting.     It  is  seldom 


cactus  family.  Bare  hills  are  made  to  look  still  more 
barren  by  weird  forests  of  towering  sahuaros — the  giant 
cactus.  Yuccas,  in  considerable  variety,  are  found  al- 
most everywhere,  with  Joshua  trees,  Spanish  bayonets, 
and  soapweeds.  Here  and  there  one  may  see  cotton- 
woods,  black  willows,  hackberries,  mountain  ash,  ma- 
drona,  sycamore,  black  oak,  manzanito,  cherry,  squaw- 
berry,  ironwood,  box  elder,  w-alnut,  sage  brush,  and 
many  others.  The  vegetation,  of  course,  is  not  nearly 
so  abundant,  but  seems  quite  as  varied  as  in  the  well- 
watered  countries  of  the  east  and  north — so  varied,  so 
highly  characteristic,  and  so  well  adapted  to  soil  and 
climate  that  it  adds  materially  to  the  scenic  wealth  of 
the  United  States. 

"Adjoining  the  mountain  region  on  the  southwest,"  to 
quote   Ransome  again,   "is   the  third   topographic   divi- 
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that  such  a  relationship  is  so  clearly  expressed  in  the 
.surface  topography  as  it  is  in  the  examples  noted.  Al- 
though this  belt  is  described  properly  as  the  mountain 
region,  its  average  elevation  is  considerably  lower  than 
that  of  the  adjoining  plateau,  the  loftiest  peaks  being 
little,  if  any.  higher  than  the  plateau  summit.  The 
average  altitude  is  probably  belween  4000  and  5000  ft. 
The  drainage  is  nearly  all  westward  through  the  Gila 
and  its  tributaries,  although  a  considerable  area  in 
southeastern  Arizona  and  northern  Sonora  drains  into 
the  Yaqui  River.  All  the  drainage  of  the  mining  re- 
gion gf>es  finally  to  the  (Julf  of  California. 

Only  on  the  higher  summits  will  the  Easterner  see 
vegetation  that  looks  familiar,  with  pines  and  juni- 
pers in  abundance.  The  lower  slopes  and  broad  valleys 
take  on  varying  aspects.  Here,  grassy  plains  ..ml  slopes 
littered  with  yellow  gourds  and  interspersed  with  scat- 
tered live  oaks;  there,  similar  stretches  clothed  with  a 
variety  of  thorny  bushes,  mewquites  and  greasewood; 
elsewhere,  rocky  knobs  covered  with  ocatillas,  palo  verde 
and  chollaK — the  most  formidable  and  picturesfjue  of  the 


sion.  the  desert  region,  which  also  contains  many  short 
ranges  of  mountains  of  prevalent  northwesterly  trend. 
In  this  region,  however,  most  of  the  ranges  are  sepa- 
rated by  broad  desert  plains,  underlain  by  fluviatile  and 
lacustrine  deposits  of  late  geologic  age,  or  by  undulating 
granitic  lowlands  partly  covered  with  gravels  and  flows 
of  lava.  The  boundary  between  the  mountain  and  desert 
regions  is,  as  previously  stated,  indefinite,  but  may  pro- 
visionally be  taken  as  a  curved  line  extending  from 
Nogales,  on  the  Mexican  frontier,  past  Tucson  and 
Phoenix  to  Needles,  at  the  California  line." 

Ransome  might  have  added  that  this  territory  is 
lower,  has  been  generally  stripped  by  erosion  of  the 
Paleozoic  sediments  that  may  once  have  covered  it,  and 
is  characterized  by  a  vegetation  more  emphatically 
de.sert-like  than  that  of  the  mountain  region.  The  giant 
cactus,  the  creosote  bush,  the  cholla,  the  barrel  cactus, 
the  palo  verde  and  similar  weird  and  strange  plants  are 
found  everywhere.  Familiar  vegetation  has  almost  van- 
ished, and  the  average  white  man  feels  himself  to  be  in 
a  strange  land. 


II 


August  3,  1918 


ENGINEERING   AND  MINING   JOURNAL 


203 


The  striking  feature  of  desert  topography — and  this 
is  true  of  the  mountain  region  to  almost  the  same  extent 
— is  the  interminable  talus  slopes,  made  up  of  rock 
fragments  that  have  cracked  off  the  fault  blocks  or  vol- 
canic piles  which  form  the  projecting  heights  and  been 
carried  into  the  lowlands  by  the  gushes  of  water  from 
occasional  cloudbursts.  Geologists  have  given  consider- 
able study  to  this  phenomenon.  It  is  a  mistake  to  sup- 
pose that  sedimentary  beds  are  necessarily  deposited  in 
water.  Desert  regions  generally  are  areas  of  deposition, 
and  the  streams  are  too  feeble  to  carry  onward  all  the 
debris  that  is  offered  them.  Sometimes  there  are  no 
permanent  streams  at  all;  many  desert  regions  are  en- 
closed basins  with  no  outlet  to  the  sea. 

In  both  mountain  and  desert  belts  in  Arizona,  faults 
of  recent  geologic  age  have  often  formed  lakes  by  in- 


where  its  fl(jw  is  impeded  and  often  permanently  stopped 
by  barriers  on  the  underlying  rock  surface.  At  the 
same  time,  this  water  is  effectively  protected  from  evap- 
oration, and  the  lower  portion  of  the  accumulations  is  a 
succession  of  reservoirs  of  good  water,  which  is  utilized 
for  mining,  milling,  and  smelting  plants  as  well  as  for 
towns,  agriculture,  and  railroads.  Thus  the  Gila  con- 
glomerate at  Miami,  already  mentioned,  furnishes  wa- 
ter for  the  Miami  and  Inspiration  mining  companies. 
Part  of  the  supply  comes  from  the  Old  Dominion  mine, 
the  workings  of  which  extend  out  under  the  conglomer- 
ate, and  as  a  consequence  are  undesirably  wet;  but  the 
heavy  pumping  consequently  made  necessary  does  not 
go  entirely  uncompensated,  for  the  water  is  transferred 
to  the  Miami  for  use  in  that  company's  plants.  The 
mines   and   town   of   Ajo   are   absolutely   dependent   on 
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terrupting  the  flow  of  streams.  These  lakes  have  been 
filled  up  in  all  cases,  I  believe,  and  the  streams  have 
surmounted  or  cut  through  the  obstruction  and  resumed 
their  erosion.  The  Roosevelt  dam  is  merely  the  arti- 
ficial replacement  of  a  natural  dam  which  had  been 
thus  cut  through;  and  the  new  lake  fills  merely  a  part 
of  an  old  one.  In  some  of  the  depressions,  the  talus 
accumulations  are  surprisingly  deep,  attributable,  no 
doubt,  to  recent  faulting.  The  Miami  Copper  Co. 
drilled  a  hole  2000  ft.  deep  into  the  so-called  Gila  con- 
glomerate, merely  a  talus  accumulation  of  Quaternary 
age,  without  reaching  the  bottom.  This  depression  is 
thus  much  deeper  than  any  present  channel  of  erosion, 
and  indicates  a  great  change  of  level  in  the  geological 
yesterday. 

Here  again  is  a  fact,  seemingly  irrelevant  to  our 
main  subject,  but  really  important.  These  great  accu- 
mulations of  talus,  or  wash,  occupy  the  larger  part  of  the 
area  both  of  the  mountain  and  desert  regions.  The 
loosely  compacted  mass  of  angular  and  subangular  frag- 
ments contains  at  every  level  abundant  pore  space,  which 
enables  it  to  fill  an  exceedingly  valuable  role  in  the 
conservation  of  the  water  supply.  The  occasional  heavy 
rains  pour  floods  from  the  mountains,  which  spread  out 
over  the  talus  slopes  and  playas.  A  large  part  sinks 
readily  through   the  porous   mass   and   reaches  a  level 


such  a  supply,  as  well  as  the  large  towns  of  Douglas  aricl 
Tucson,  with  the  various  industries  that  support  them. 
Many  a  valley  is  dotted  with  ranches  which  would  not 
be  there  except  for  these  talus  reservoirs. 

In  still  another  respect  this  feature  promotes  human 
occupation.  If  erosion  were  in  control  of  the  surface  of 
such  a  region,  its  fault-block  mountains  would  be  rough 
surfaces  of  hard  rock,  trenched  with  tortuous  ravines 
and  deep  canyons,  destitute  of  soil,  and,  in  the  long 
droughts,  ten  times  more  parched  and  unwatered  than 
they  actually  are.  As  a  matter  of  fact,  the  depressions 
are  pretty  well  filled  up  in  long  gentle  slopes,  which  sup- 
port vast  areas  of  good  soil,  besides  rendering  the  coun- 
try infinitely  more  accessible  than  it  otherwise  would 
be.  The  railroads  are  not  forced  to  follow  crooked 
canyons  cut  in  hard  rock,  but  are  able  to  dodge  around 
the  ends  of  the  detached  mountain  uplifts  and  traverse 
the  country  in  fairly  straight  courses  and  easy  grades 
over  the  desert-made  talus. 

In  many  places  the  upper,  and,  possibly,  the  lower  por- 
tions of  the  wash  are  hardened  by  a  lime  cement,  the  ex- 
act origin  of  which  is  not  exactly  clear  to  me.  Perhaps 
it  is  lime  derived  from  the  weathering  of  the  feldspars 
in  the  granitic  or  volcanic  detritus  and  spread  over  the 
surface  by  the  flow  of  water  after  the  heavy  but  inter- 
mittent rains,  the  lime  taken  into  solution  being  precipi- 
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tated  by  evaporation  or  by  some  other  cause  before  it 
has  traveled  far.  the  flow  of  water  not  being  abundant 
or  persistent  enough  to  carry  it  into  a  permanent  stream 
and  thus  out  of  the  countrj-.  However  this  may  be,  the 
process  has  evidently  a  considerable  effect  on  the  topog- 
raphy of  the  w..sh  in  those  extensive  areas  which  are 
now  being  eroded  instead  of  being  built  up.  Tracts 
hardened  by  caliche  are  more  resistant  and  tend  to  stand 
out  in  the  form  of  low  ridges,  domes,  or  mesas.  The 
caliche  supports  a  rather  scanty  soil  except  in  places 
favorable  for  the  accumulation  of  dust.  Wherever  this 
caliche  is  exposed  and  stre^^^l  over  the  surface — for 
instance,  in  grading  for  streets  and  houses — it  presents 
the  forlorn  and  desolate  appearance  of  old  mortar. 

Population  and  Ethnology 

I  have  already  remarked  that  Arizona  is  geographic- 
ally somewhat  like  Spain  and  Morocco,  more  particu- 
larly the  latter.  The  configuration  of  the  land  is  dif- 
ferent in  some  respects,  but  the  effect  of  the  sun,  the 
ocean,  and  the  major  air  currents  seems  to  be  almost 
exactly  the  same.  This  similarity  is  expressed  to  the 
eye  in  a  resemblance  of  landscape,  vegetation  and  even 
in  human  life  and  arts.  The  northern  strip  of  Africa  is  a 
frontier  for  dark-skinned  races,  which  fill  the  tropical 
regions  of  the  south.  The  white  races  of  Europe  have 
at  intervals  for  thousands  of  years  attempted  to  estab- 
lish themselves  on  this  border,  but  with  no  lasting  suc- 
cess. The  dark-skinned  population  has  always  swal- 
lowed up  the  white  immigrants,  or  invaders.  At  times 
the  races  of  Africa  have  been  superior  in  arts  and  or- 
ganization to  the  Europeans  and  have  surged  over  and 
occupied  the  Mediterranean  islands  and  the  tips  of  the 
Spanish  and  Italian  peninsulas,  to  be  expelled  again, 
leaving  only  minor  after-effects  on  the  population. 

The  copper  fields  of  Arizona  are  in  just  such  an 
ethnographic  borderland.  To  the  south  is  the  dark- 
skinned  Mexican  race,  upon  which  the  Spaniards  im- 
pressed their  language  and  some  of  their  arts,  but  not 
their  color  or  their  racial  characteristics.  To  the  north, 
in  the  colder  plateaus,  the  white-American  stock  is 
rapidly  swamping  all  racial  competition  and  the  Indian 
and  Mexican  population  is  already  reduced  to  isolated 
fragments  which  have  progressively  less  and  less  in- 
fluence on  their  white  neighbors.  In  the  mountain  and 
desert  regions  there  is  a  racial  deadlock.  The  organ- 
izing, industrial,  and  developing  impuKse  comes  from  the 
white  invaders,  but  there  is  no  assurance  that  they  will 
ever  overwhelm  the  natives  with  their  numbers. 

The  Mexicans  resist  absorption  in  a  variety  of  ways. 
Though  most  of  them  speak  or  understand  English,  it 
is  not  their  familiar  tongue.  Even  in  the  schools,  w!  ere 
all  the  teaching  is  in  English,  the  Mexican  children  set 
themselves  apart  from  the  white  children  and  immedi- 
ately fall  into  Spanish.  This  language  is  invariably 
.spoken  in  the  household,  even  by  tho.se  Mexicans  who 
-peak  English  so  perfectly  that  one  might  imagine  they 
knew  no  other  tongue.  This  difference  of  language, 
added  to  difference  of  color,  helps  to  perpetuate  dif- 
ference in  habit  and  point  of  view;  and  all  the.se  things 
tend  to  restrain  sfK-ial  intercourse  between  the  two 
races.  Industrially,  the  inhabitants  of  the  region  are 
not  on  the  same  level.  The  Mexicans  do  not  produce 
anything  like  the  Kame  number  of  business  leaders,  pro- 
fessional men,  engineers,  or  trained  mechanics.     They 


are,  therefore,  less  highly  organized,  and  their  group 
efficiency  is  far  lower;  for  it  is  group  eflSciency  that 
promotes  productivity. 

American  and  Mexican  Methods 

The  difference  between  the  Mexicans  and  the  whites 
in  this  respect  is  generally  expressed  in  a  difference  of 
wages.  When  such  a  difference  is  imposed  upon  in- 
dividuals who  do  the  same  work  as  white  men  there  is 
an  apparent  injustice  which  leads  to  dissatisfaction.  I 
would  not  like  to  try  to  arbitrate  the  difficulties  which 
arise  under  such  a  state  of  affairs.  A  thousand  Amer- 
icans in  a  mine  may  produce  twice  as  much  from  it  as 
a  thousand  Mexicans,  yet  each  American  shoveler  may 
not  load  any  more  cars  than  each  Mexican  shoveler.  If 
the  American  shoveler  is  paid  twice  as  much  as  the 
Mexican  shoveler  receives,  the  latter  is  not  likely  to  see 
the  justice  of  it.  I  can  see  no  line  of  argument  that 
seems  likely  to  convince  him;  the  question  is  too 
abstruse. 

I  am  satisfied,  however,  that  the  laws  of  trade  will 
inevitably  impose  a  difference  of  wages.  A  mining 
organization  of  a  thousand  men,  all  Mexicans  from  the 
directors  to  the  mule  drivers,  would  almost  certainly 
involve  itself  in  mistakes  of  organization  and  engineer- 
ing. I  should  expect  that  a  white  organization  of  the 
same  number  would  avoid  enough  of  those  mistakes  to 
enable  it  to  produce  twice  as  much  ore  with  no  greater 
effort.  The  result,  in  a  competitive  business,  is  bound 
to  be  the  defeat  and  destruction  of  the  Mexican  organ- 
ization. Only  one  thing  can  save  it,  and  that  is  a  willing- 
ness on  the  part  of  its  members  to  accept  low  enough 
wages  to  allow  the  product  to  be  sold  at  the  price  their 
competitor  is  willing  to  accept. 

The  actuality,  so  far  as  the  mines  are  concerned,  is  a 
compromise.  The  Mexicans  do  not  compete  with  the 
whites  in  finance,  organization,  management,  or  engi- 
neering; probably  avoiding  thereby  the  severe  conse- 
quences of  defeat.  They  do  furnish  a  large  part  of  the 
common  labor;  and  the  laborers,  though  not  paid  as 
much  as  white  men,  do  undoubtedly  reap  some  benefit 
from  the  organizing  ability  of  the  whites,  because  they 
get  much  higher  wages  than  when  they  work  under  Mex- 
ican employers.  In  some  places  they  are  paid  the  same 
as  white  men. 

It  is  easy  to  see,  on  the  other  hand,  how  the  Anglo- 
Saxon  imagination  has  been  impressed  by  the  sight  of 
a  Mediterranean  civilization  in  an  environment  that  is 
natural  to  it.  Both  the  Spaniards  and  the  Moors  inher- 
ited much  from  the  Romans,  Phoenicians,  and  the  prede- 
cessors of  those  peoples.  Their  architecture  and  their 
agriculture  were  developed  to  combat  a  blazing  sun  and 
long  droughts.  The  word  "rival"  is  a  reminiscence  of 
ancient  quarrels  over  water  rights.  The  fig,  the  olive, 
the  orange,  the  date,  and  the  grape  are  natural  neigh- 
bors of  the  live  oak,  the  yucca,  the  cactus,  and  the  creo- 
sote bush.  The  massive  walls  of  stone  or  mud,  covered 
with  stucco;  the  flat  roofs,  inner  courts  and  gardens  pro- 
tected from  wind  and  dust;  the  heavy  porticos,  or  por- 
tales,  refuges  from  the  fierce  sun — all  are  so  natural 
under  such  an  environment  that  they  seem  inevitable. 
Several  different  races  have  invented  them  independ- 
ently. The  architecture  of  the  Pueblos  and  Aztecs  bears 
a  strong  resemblance  both  in  form  and  material  to  that 
of  Morocco,  Sicily,  Syria,  and  Persia. 
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The  Americans  have  brought  with  them  an  architec- 
ture inherited  from  the  rainy  climate  of  northern  Europe 
and  the  eastern  United  States;  steep  roofs  to  shed  the 
rain,  many  windows  to  make  the  most  of  the  scanty 
light,  spreading  lawns  and  stately  trees  outside  the  house 
to  serve  as  grateful  reminders  of  aboriginal  meadows 
and  forests.  They  have  brought,  also,  many  appliances 
for  heating,  lighting,  cooking  and  communication — 
products  of  their  mechanical  skill  which  are  useful 
everywhere.  But  in  many  respects  the  north  European 
forms  do  not  fit  in  with  the  southwestern  environ- 
ment, and  they  are  being  rapidly  modified  under  the 
guidance  of  experience,  and  with  the  growth  of  wealth, 
education,  and  good  taste,  to  conform  with  standards 
which  long  human  use  has  shown  to  be  appropriate.  In 
other  words,  the  Yankees  are  learning  much  from  the 
Mexicans. 


Mining  and  Concentration  of  Carnotite 

"Mining  and  Concentration  of  Carnotite  Ores"  is  the 
title  of  Bulletin  103,  recently  issued  by  the  Bureau  of 
Mines,  Department  of  the  Interior,  the  authors  being 
Karl  L.  Kithil  and  John  A.  Davis. 

In  a  review  of  the  investigations  on  radium  by  the 
Bureau  of  Mines,  Van.  H.  Manning,  director,  stated  that 
in  1912  the  Bureau  of  Mines  had  its  attention  called 
to  the  value  of  the  carnotite  ore  of  Colorado  and  Utah 
as  a  source  of  radium  and  to  the  need  of  investigations 
and  remedial  suggestions  to  prevent  waste  of  low-grade 
carnotite,  to  assure  the  miner  a  better  price  for  his 
product,  and  to  insure  the  profitable  recovery  of  the 
highest  possible  proportion  of  the  radium   in  the  ore. 

The  carnotite  deposits  are  situated  on  public  lands 
and  constitute  the  largest  known  supplies  of  radium  ore 
in  the  world.  Fortunately  the  Bureau  was  able  to  in- 
terest the  late  Dr.  James  Douglas,  of  New  York  City, 
and  Dr.  Howard  A.  Kelly,  of  Baltimore,  Md.,  who  wished 
to  procure  a  supply  of  radium  for  use  in  the  treat- 
ment of  cancer.  The  suggestion  was  made  that  they 
form  a  radium  institute.  Accordingly,  the  National 
Radium  Institute  was  incorporated  for  the  purpose  of 
studying  the  best  methods  of  producing  uranium,  vana- 
dium, and  radium,  and  of  the  mining  and  concentration 
of  ores  from  which  these  products  may  be  obtained 
for  use  in  radium  therapy. 

Subsequently,  at  the  suggestion  of  the  institute,  a 
cooperative  agreement  was  made  under  which  the  Bu- 
reau of  Mines  undertook  to  provide  the  services  of  skilled 
chemists  and  mineral  technologists  for  the  supervision 
of  the  mining  and  concentrating  of  the  carnotite,  and 
the  National  Radium  Institute  agreed  to  furnish  the 
necessary  funds  for  mining  and  concentrating  a  :',uf- 
ficient  supply  of  ore  and  for  recovering  from  it  the 
radium,  uranium,  and  vanadium.  Under  this  agree- 
ment a  radium-recovery  plant  was  built  in  Denver, 
Colo.,  which  began  operations  in  June,  1914;  and,  when 
it  stopped  work  in  January,  1917,  about  8  J  grams  of 
radium  had  been  recovered.  The  cost,  under  the  meth- 
ods devised  by  the  Bureau  of  Mines,  was  only  about 
one-third  the  current  price  for  radium.  In  addition, 
methods  of  saving  the  uranium  and  vanadium  in  the 
ores  and  of  obtaining  the  metals  in  a  pure  state  were 
perfected. 

The  agreement  between  the  National  Radium  Insti- 


tute and  the  Bureau  of  Mines  expired  in  1916.  As  a 
result  of  the  work  under  this  agreement,  the  Bureau 
of  Mines  has  been  able  not  only  to  demonstrate  that 
radium  can  be  produced  at  a  cost  much  less  than  the 
selling  price,  but  it  also  has  been  able  to  show  how 
losses  in  mining  and  concentrating  carnotite  can  be 
prevented,  and  resources  conserved.  Finally,  for  an 
expenditure  of  less  than  $38,000,  the  Bureau  has  re- 
ceived as  its  share  of  the  results  of  the  cooperative 
agreement  more  than  $180,000  worth   of  radium. 

The  work  of  the  Denver  plant  was  discussed  in  Bu- 
reau of  Mines  Bulletin  104,  "Extraction  and  Recovery 
of  Radium,  Uranium,  and  Vanadium  from  Carnotite," 
In  the  present  bulletin  K.  L.  Kithil,  mineral  technologist, 
and  J.  A.  Davis,  assistant  mining  engineer,  describe  the 
methods  used  in  mining  and  concentrating  the  carno- 
tite treated  at  Denver.  As  the  workable  carnotite  de- 
posits of  Colorado  and  Utah,  though  lying  near  the 
surface,  are  relatively  small,  vary  greatly  in  richness, 
and  are  extremely  irregular  in  distribution,  methods 
such  as  are  ordinarily  used  for  prospecting  and  min- 
ing shallow  deposits  must  be  modified.  Also,  it  is  neces- 
sary to  examine  the  ore  carefully,  sort  it  closely,  and 
frequently  test  its  radium  content  with  the  electroscope. 
Finally,  the  carnotite  deposits  are  mostly  in  an  arid  re- 
gion, where  water  is  scarce,  so  that  dry  rather  than  wet 
methods  of  concentration  must  be  practiced.  Hence 
the  authors  have  given  detailed  information  in  regard 
to  many  operations  that  might  receive  little  notice  in  an 
account  of  the  mining  of  most  metals,  but  the  presenta- 
tion of  these  facts  in  regard  to  carnotite  is  necessary 
because  of  their  bearing  on  profitable  mining  and  con- 
centration, the  utilization  of  low-grade  ore,  and  the 
prevention  of  waste. 


Treatment  Charges  for  Molybdenite 

According  to  the  schedule  of  prices  drawn  up  by  the 
Canadian  Department  of  Mines  for  the  milling  of  molyb- 
denite ores  and  concentrates,  delivered  f.o.b.  testing 
plant,  Ottawa,  concentrates  will  be  made  on  the  follow- 
ing terms : 

1.  On  assay  returns  from   samples  dried   at  212°. 

2.  Moisture  will  be  deducted. 

3.  The  treaLment  charge  to  be  $5.65  per  ton  of  2000  lb. 
of  crude  ore. 

4.  Credit  will  be  given  for  molybdenite  only.  No  allow- 
ance made  for  molybdite  or  wulfenite. 

5.  Recoveries  of  molybdenite  per  ton  of  2000  lb.  dry  ore 
delivered  railway  siding,  mines  branch  testing  laboratories, 
Ottawa : 

For  molybdenite  ores  containing — 

A.  Between  0.5 9o  and  1%  inclusive  for  707f  of  the  total 
molybdenite  content. 

B.  Between  l.l^f)  and  l.b'A  inclusive  for  78%  of  the 
total  molybdenite  content. 

C.  Between  1.51%  and  2.0%  inclusive  for  84%  of  the 
total  molybdenite  content. 

D.  Between  2.1%)  and  2.49'^  inclusive  for  87%  of  the 
total  molybdenite  content. 

E.  Between  2.51%  and  3.0%  inclusive  for  90%  of  the 
total  molybdenite  content. 

F.  Above  3%   for  92%   of  the  total  molybdenite  content. 


The  Moore-Edmands  Process  of  precipitating  gold  from 
cyanide  solutions  by  means  of  pulverized  charcoal  is  being 
adopted  at  the  Riverina  South  sold  mine.  Western  Aus- 
tralia, and  is  also  being  tried  out  in   South  Africa. 
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\\'ar  Efforts  at  the  Trail  Smeltery 
And  Refiner) 

One  01  the  informative  features  of  the  discussion 
which  took  place  at  the  Annual  Northwest  Mining  Con- 
vention held  at  Revelstoke.  B.  C,  from  July  9  to  12,  was 
S.  G.  Blaylock's  address  on  "The  Part  Played  in  the 
War  by  the  Trail  Smeltery."  Having  held  the  position 
of  assistant  general  manager  of  the  Consolidated  Min- 
ing and  Smelting  Co..  and  owing  to  his  high  standing 
in  British  Columbia  mining  circles,  his  observations 
were  listened  to  with  profound  attention. 

Mr.  Blaylock  said  that  no  better  illustration  of  the 
work  done  for  the  British  Empire  by  the  company  could 
be  given  than  a  rough  account  of  the  zinc  industry. 
One  of  the  problems  to  be  solved  was  how  to  separate 
the  zinc  from  the  lead  in  ores;  and,  although  this  matter 
bad  received  close  attention,  and  endless  experiments 
had  been  made,  when  the  war  broke  out  the  company 
was  making  only  half  a  ton  of  zinc  a  day.  The  Germans 
had  a  strangle  hold  on  high-grade  zinc,  and,  in  fact, 
on  all  other  grades. 

To  quote  Mr.  Blaylock: 

"The  Imperial  Munitions  Board  was  in  dire  need  of 
high-grade  zinc,  which  was  selling  at  from  35  to  45c. 
per  lb.,  when  obta'nable  at  all.  The  supply  appeared  to 
be  cornered  by  the  Germans,  and  it  was  on  this  account 
that  the  company  agreed  to  build  a  plant,  based  on 
experimental  work,  to  make  20  tons  of  zinc  a  day,  at 
a  price  of  15c.  per  lb. — less  than  one-half  of  the  current 
price.  This  was  rapidly  followed  by  demands  for  a 
larger  and  a  still  larger  production,  but  at  the  same 
price.  Before  the  plant  could  be  designed  and  orders 
placed,  preliminary  quotations  on  many  things  were 
doubled. 

"The  plant  required  proved  to  be  more  extensive  than 
was  originally  estimated.  The  price  of  sulphuric  acid 
was  prohibitive,  necessitating  the  installation  of  a  sul- 
phuric-acid plant.  Many  other  difficulties  arose  and  were 
overcome,  and  finally  the  plant  was  completed  and  in 
operation.  Hundreds  of  difficulties  which  did  not  develop 
in  the  small  experimental  unit  were  encountered  when 
the  big  plant  was  started.  These  were  met  and  sur- 
mounted by  the  incessant  work  of  those  in  charge.  It 
would  be  extremely  difficult  to  give  the  right  credit  to 
the  proper  persons. 

"Some  of  the  main  points  of  the  process  as  carried 
out  are  the  counter-current  leaching,  the  neutral  solu- 
tion by  addition  of  an  excess  of  ore  (in  other  words,  a 
double  leach)  ;  the  thorough  purification  of  solution;  the 
development  of  suitable  pumps  and  air  lifts  for  handling 
solids  and  solutions;  the  proper  content  of  the  electro- 
lytic tanks  to  prevent  the  breaking  up  of  the  electrol- 
ysi**  and  the  formation  of  hydrogen;  the  keeping  down 
of  the  volatile,  and  the  development  of  efficient  melting 
furnaces.  Much  work  has  been  done  on  the  residues,  and 
we  ftel  that  we  soon  will  be  in  a  position  to  treat  these 
succeHsfully,  the  trouble  to  date  being  to  get  the  zinc 
in  these  tails  sufficiently  low  to  allow  of  their  profitable 
treatment  for  lead  and  silver. 

"The  government  aided  in  financing  th(!  company  to 
the  extent  of  lending  about  "^0",  of  the  money  necessary 
to  build  the  plant.  This  money,  however,  was  merely 
a  loan,  and  has  to  be  repaid  in  full.     A  bounty  was  also 


promised  and  has  been  extended,  which  would  insure 
a  price  2c.  per  lb.  better  than  the  price  of  Prime  Western 
spelter,  unless  the  price  of  this  grade  was  9c.  per  pound." 

It  will  be  seen  that  the  starting  of  this  electrolytic 
plant  at  Trail,  B.  C,  together  with  the  one  established 
almost  simultaneously  at  Anaconda,  Mont.,  had  a  strong 
bearing,  and  probably  was  the  determining  factor  in 
finally  releasing  the  long-maintained  German  hold  on 
high-grade  zinc. 

Mr.  Blaylock,  continuing,  said  that,  in  order  to  in- 
sure the  greatest  possible  output  of  lead  for  the  Imperial 
Munitions  Board,  the  company  took  all  the  customs  ore 
offered  until  the  board  notified  it  that  no  more  could  be 
handled.  To  accommodate  this  customs  ore  (which  had 
increased  from  less  than  30  tons  a  day  when  the  metal 
markets  were  low  at  the  start  of  the  war,  to  over  200 
tons  a  day  when  metal  prices  were  high,  immediately 
prior  to  the  cancellation  of  the  contract  by  the  Muni- 
tions Board)  it  was  necessary  to  curtail  shipments  from 
the  company's  own  properties  to  a  minimum,  thus  losing 
the  advantage  of  the  high  price  of  lead,  but  contributing 
greatly  to  the  ultimate  winning  of  the  war. 

In  enumerating  some  of  the  calls  made  on  the  com- 
pany during  the  crisis  Mr.  Blaylock  said: 

"The  Consolidated  was  also  requested  to  build  a  re- 
finery for  the  production  of  copper;  and,  though  com- 
paratively small,  the  erection  and  operation  of  this  re- 
finery, together  with  the  necessary  converter  plant, 
was  a  large  undertaking  for  a  company  which  had  lost 
so  many  of  its  best  employees,  who  had  answered  the 
country's  call  for  men  to  go  overseas." 


Cost  Comparison  of  Canadian  And 
United  States  Copper  Refining 

In  connection  with  a  recent  report  containing  an  esti- 
mate of  cost  for  the  construction  of  an  electrolytic  cop- 
per refinery  in  Canada,  J.  E.  McAllister  stated,  before 
the  Canadian  Munition  Resources  Commission,  that 
whereas  the  cost  of  refining  copper  at  this  hypothetical 
plant  had  worked  out  to  $13  a  ton,  the  New  Jersey  plants 
were  doing  the  same  work  for  $8  a  ton.  This  discrep- 
ancy was  due  almost  entirely  to  the  fact  that  the  cost 
figures  of  the  Canadian  plant  were  based  on  a  capacity 
of  only  50,000  tons  of  copper  annually,  whereas  the  cost 
figures  for  the  American  plants  were  the  result  of  oper- 
ations on  a  scale  of  100,000  to  150,000  tons  annually. 
Mr.  McAllister  was  of  the  opinion,  however,  that  a  Can- 
adian plant  of  the  same  capacity  as  the  American 
plants  would  not  be  able  to  refine  for  the  same  cost.  $8 
R  ton,  because  there  were  other  factors  which  assisted 
the  American  plants  and  which  could  not  be  expected 
in  connection  with  a  Canadian  refinery  for  some  time. 
These  included  a  highly  organized  and  trained  staff, 
cheap  and  rapid  transportation  of  all  raw  materials  and 
supplies,  and  a  better  labor  market.  It  was  true  that 
the  American  plants  were  not  securing  their  electric 
power  for  as  low  a  figure  as  the  Canadian  refinery  could 
expect  from  the  Niagara  power  companies,  but  this  ad- 
vantage would  be  more  than  offset  by  the  items  men- 
tioned above;  and  McAllister  did  not  consider  that  a 
Canadian  plant  under  the  most  favorable  circumstances 
and  with  a  capacity  of  150,000  tons  a  year  could  refine 
copper  for  much  less  than  $10  a  ton. 
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Filter  Adjustments  at  Packard  Mill  At 

Rochester,  Nevada 


BY  F.  I)P]AN  BRADLEY' 


Difficulties  that  arose  in  operatiyig  a  continuous 
filter  at  the  Nevada  Packard  mill  at  Rochester, 
Nev.,  were  solved  in  simple  icays.  A  mechanical 
sampler  and  a  mixer  for  repulpiny  the  tails  were 
added  to  the  filter,  the  number  of  washes  was 
increased  and  a  home-made  nozzle  ivas  made  at 
small  expense   for  spraying    the    wash   solutions. 


THIS  article  is  not  intended  as  a  criticism  of  the 
filter  mentioned.  Certain  difficulties  arose  in 
connection  with  the  efficient  handling  of  tailings 
at  the  mill  of  the  Nevada  Packard  Mines  Co.,  at 
Rochester,  Nev.,  while  I  was  in  charge  of  the  plant, 
and  they  were  largely   overcome   by   the   changes   here 
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described.  Since  the  filtration  of  slimes  has  become  one 
of  the  important  factors  in  the  successful  operation  of 
most  metallurgical  plants,  it  is  believed  the  experiences 
related  may  be  of  benefit  in  other  cases. 

The  Packard  mill  has  been  thoroughly  described  in 
previous  issues  of  the  technical  press,  and  it  will  not 
be  necessary  here  to  give  details  on  other  than  the 
filtration  end.  Briefly,  the  material  treated  is  an 
oxidized  silver  ore,  finely  ground  in  ball  and  tube  mills, 
direct-treated    with    cyanide,    agitated    and    settled    by 

*Uesi(lent    manager.    Lassen  MininK<'o.,  Hayden  Hill.  C'alifoi'tiia. 


Dorr  machinery  and  led  from  the  last  thickener  to  an 
Oliver  continuous  filter.  The  tailings  from  there  are 
discharged  to  a  belt  conveyor  and  thence  to  the  dump. 
At  the  time  our  tests  began,  we  were  experiencing 
one  of  the  coldest  winters  in  years.  Any  excess  wash 
on  the  filter  meant  a  high  moisture  content  in  the  tails, 
resulting  in  a  wet,  slimy  product  that  would  freeze  on 
the  conveyor  belt,  ball  up  the  rollers  with  ice  and 
completely  block  the  conveying  machinery.  It  was  there- 
fore essential  that  no  water  be  wasted  or  allowed  to 
run  down  on  the  conveyor  side.  At  the  same  time,  the 
dissolved  loss  was  running  high,  and  yet  we  could  not 
add  excess  wash  on  the  reverse  side  of  the  filter  because 
of  building  up  the  solutions  too  rapidly. 

Hand  Sampling  of  Tails  Gave  PJrratic  Results 

During  this  time  the  tailings  samples  were  taken  by 
hand,  supposedly  at  regular  intervals;  and,  though  all 
carried  more  silver  than  they  should  have,  the  assay 
results  were  erratic,  and  showed  the  extraction  to  be 
varying  from  fairly  good  to  a  very  low  percentage. 

Another  troubling  feature  was  the  blocking  of  the 
conveyor  when  the  attendant  was  engaged  at  other 
work.  When  this  happened,  there  was  nothing  to  be 
done  but  to  shut  off  the  feed  and  allow  the  pulp  to 
bank  up  in  the  thickeners.  After  several  occurrences  of 
this  kind,  the  difficulty  of  properly  washing  and  settling 
becomes  apparent. 

One  trouble  with  the  filter  itself  was  the  leaking 
of  the  packing  glands  around  the  agitator  shaft.  The 
pulp  thus  lost  was  valuable  for  its  dissolved  content : 
furthermore,  it  froze  as  it  struck  the  floor  and  made 
a  huge  ice  pond  around  the  base  of  the  filter,  which 
had  to  be  chopped  out  whenever  access  to  the  drains 
was  necessary.  This  was  at  first  thought  to  be  tha 
result  of  eccentricity  in  the  agitator  shaft,  which  had 
been  sprung  previously;  but  after  a  new  shaft  was  in 
stalled  and  the  bearings  had  been  realigned  and  packed 
so  that  the  shaft  ran  perfectly  true,  the  packing  con- 
tinued to  be  cut  out  and  so  cause  leakage. 

One  of  the  operators  suggested  that  he  had  seen  rub- 
ber gaskets  used  in  the  oil  fields  where  packing  in  pumps 
would  not  hold.  It  was  decided  to  trj'  this,  and  ac- 
cordingly several  gaskets  were  made  to  fit  the  stuffing 
boxes,  the  material  being  obtained  from  old  diaphragms 
taken  from  the  diaphragm  pumps.  The  trouble  was 
overcome  at  once.  Later  a  rubber  packing  manufac- 
tured by  one  of  the  rubber  products  companies  was 
secured,  and  it  worked  satisfactorily.  Incidentally, 
while  mentioning  the  change  in  the  agitator  shaft,  it 
may  not  be  amiss  to  state  that  no  provision  is  made  for 
the  removal  of  this  part  without  taking  out  the  filter 
drum  itself — a  big  undertaking,  and  an  almost  impos- 
sible task  in  a  confined  space.  We  found  it  neces- 
sary to  cut  a  manhole  at  one  end  of  the  tank  to  get 
it  in  place.  It  is  suggested  that  this  could  be  easilv 
done  by  the  manufacturers  and  greatly  improve  th  ■ 
machine  at  small  cost. 
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Though  most  of  the  changes  were  carried  on  at  the 
same  time,  the  first  duty  was  to  ascertain  where  we 
stood  in  the  matter  of  extraction.  From  experience  I 
knew  it  was  impossible  for  the  two  men  who  operated 
the  entire  mill  to  be  on  hand  at  the  regular  periods  set 
for  sampling,  and  in  numerous  cases  I  had  seen  enough 
samples  taken  to  make  up  for  the  lost  intervals.  Some 
method  of  automatic  sampling  was  necessary,  and  the 
simple  mechanical  device  presented  in  Fig.  1  was  the 
result  of  a  few  days'  study. 
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In  this,  the  trip  lug.  A,  attached  to  the  filter  drum, 
engages  the  roller,  B,  pushes  back  the  suspended  lever, 
C,  which  operates  the  square  shaft  supporting  the  scoop, 
J),  thus  turning  the  point  of  the  scoop  into  the  drum 
and  the  filtered  cake.  When  the  lug  passes,  releasing 
the  lever,  the  weight,  E,  returns  the  mechanism  to  the 
original  position.  The  size  of  the  sample  can  be  regu- 
lated by  lengthening  or  shortening  the  face  of  the 
lug  so  as  to  increase  or  decrease  the  contact,  or  more 
scoops  may  be  used.  The  filter  running  at  seven  revolu- 
tions per  hour  just  filled  the  sample  pockets  once  a 
shift,  when  using  a  2-in.  lug  face  and  discharging  a 
i-in,  cake. 

To  overcome  the  troubles  from  the  conveyor  and  to 
use  more  wa.sh  water  on  the  filter,  we  took  up  the  idea 
of  a  mixer  to  repulp  the  filtered  cake.  This  would  en- 
able us  to  wet  the  tailings  as  much  as  necessary  and  to 
discharge  them  as  a  flowing  pulp  rather  than  a  heavy 
cake,  which  gave  us  considerable  trouble  from  freezing 
a.s  it  wa.s  discharged,  piling  up  at  the  end  of  the  belt 
oven  when  a  steady  stream  of  water  was  played  on 
the  pile.  A  mechanism  shown  in  Fig.  2,  consisting  of 
a  long  rectangular  box,  a  screw  conveyor  and  a  shaft 
extending  through  packing  glands  to  a  pulley  belted 
to  the  conveyor  drive,  wa.s  bought  and  installed  at  the 
♦'pd  of  the  conveyor  at  first  to  overcome  this  tendency 
to  pile  up.  This  worked  well  for  a  rotiple  of  days  until 
the  packing  glandn  wore  out,  after  which  it  made  mat- 


ters worse  than  before.  It  had  been  the  experience  of 
the  several  men  engaged  in  this  work,  that  glands  and 
stuffing  boxes  in  machines  handling  gritty  material, 
whether  they  be  pumps,  agitators  or  mixers,  soon  cut 
out  under  the  action  of  the  pulp. 

Working  with  this  prejudice,  we  undertook  to  devise 
a  mixer  that  would  eliminate  the  glands  and  packing 
and  to  install  it  so  that  it  could  be  used  as  an  auxiliary 
when  the  conveyor  was  not  in  commission.  As  may 
readily  be  seen  from  Fig.  2,  all  material  used  in  its 
construction  was  obtainable  at  the  mine  or  mill  except 
the  shaft,  which  latter  could  probably  be  found  in 
the  scrap  pile  of  any  old  property.  The  box  was  2x8 
ft.  in  the  clear  and  contained  20  paddles.  The  shaft 
was  2yy.  in.  in  diameter  and  was  set  with  three  out- 
board bearings  and  passed  through  holes  in  the  ends 
of  the  box  which  gave  ample  clearance.  The  advantage 
of  this  arrangement  over  that  having  packing  glands 
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FIG.    3.      HOME-MADE   DEVICE  FOR  SPRAYING  WASH 
SOLUTIONS   EMPLOYED  IN   OLIVER   FILTER 

and  bearings  on  the  mixing  box  is  obvious.  The  pad- 
dles were  run  at  220  r.p.m.  and  the  power  consumed 
was  between  one  and  two  horsepower. 

With  these  mechanical  difficulties  overcome,  we  next 
turned  our  attention  to  the  dissolved  loss  in  the  tailings. 
Notwithstanding  extreme  care  with  our  thickeners,  con- 
siderable value  in  solution  went  to  the  filter  in  a  pulp 
thicker  than  1  to  1.  We  could  not  add  more  wash  water 
than  we  were  using,  on  account  of  excess  solutions.  It 
had  been  found  that  the  warm  water  from  the  jackets 
of  the  mine  compressor  helped  largely,  and  that  it  was 
about  the  amount  required  to  make  up  the  natural 
loss  in  solutions.  To  get  around  the  excess  solutions 
and  still  give  the  cake  an  added  wash,  we  brought  the 
barren  solution  directly  from  the  filter  presses.  The 
effect  of  this  was  immediate.     When  the  filter  presses 
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were  carefully  watched,  so  that  there  was  no  value  in 
the  barren  solution,  the  dissolved  losses  dropped  to  a 
minimum. 

We  were  still  dissatisfied  with  the  manner  of  dis- 
tributing the  washes.  We  were  using  perforated  pipes 
over  the  filter,  the  barren  solution  on  the  reverse  side 
followed  by  the  hot  water  on  the  discharge  side. 
Neither  had  enough  head  to  spray  through  a  nozzle 
under  its  own  pressure;  consequently  the  solutions 
collected  in  streams  and  cut  channels  as  they  ran  down 
over  the  filter,  leaving  the  high  points  more  or  less 
dry.  Acting  on  the  suggestion  of  the  general  superin- 
tendent, we  then  tried  an  Ingersoll-Rand  spray,  of 
the  type  used  in  connection  with  their  machine  drills, 
to  spread  these  solutions  with  compressed  air.  It 
worked  perfectly,  but  when  we  found  the  cost  of  these 
to  be  excessive  for  the  number  we  required,  we  fell 
back  on  our  own  resources  once  more. 

We  took  some  i-in  pipe,  drew  several  nipples  to  a 
point,  bored  pinholes  in  the  ends,  threaded  them  full 
length,  then  inserted  them  in  a  J-in.  bushing.  The  lat- 
ter was  screwed  into  a  A-in,  tee.  We  plugged  the  other 
end  of  the  tee,  sawed  off  the  square  shoulder  of  the  plug 
and  bored  the  remaining  part,  assembled  the  whole  as 
shown  in  Fig.  3,  and  had  a  nozzle  which  in  labor  and 
material  cost  less  than  $1.50.  The  spray  was  regulated 
by  screwing  the  pointed  nipple  in  or  out.  This  opened 
or  closed  the  water  outlet  so  that  the  spray  could  be 
m.ade  a  heavy  stream  or  a  fine  mist. 

During  all  these  innovations,  the  employees  as  well 
as  the  superintendent's  office  were  consulted  freely, 
their  suggestions  and  ideas  were  considered  and  credit 
was  given  where  due.  As  a  result,  when  I  left  to  accept 
another  position,  the  men  had  become  so  interested  that 
they  were  still  figuring  improvements  not  only  on  the 
filter  but  in  other  units  of  the  mill. 


Control  of  xMining  by  the  State 

The  final  reports  of  the  South  African  State  Mining 
Commission,  together  with  the  minutes  of  the  evidence 
taken,  have  been  published  in  a  "blue  book."  The  re- 
ports deal  with  information  obtained  from  Britain, 
Australia,  Belgium,  Canada,  Egypt  and  Germany,  and 
the  conclusions,  according  to  the  Iron  and  Coal  Trade 
Revieiv,  are:  (a)  That  the  industrial  operations  of  the 
state  are  adversely  affected  by  considerations  of  a  po- 
litical nature,  (b)  That  the  state  cannot  and  does  not 
organize  on  such  efficient  lines  as  private  enterprise, 
(c)  That  a  sy.stem  of  Parliament  and  Ministerial  con- 
trol is  not  adapted  to  a  highly  specialized  industry  or 
business,  (d)  That  in  actual  practice  the  state  finds  it 
impossible  and  impracticable  to  mine  as  cheaply  and  as 
efficiently  as  private  enterprise,  (e)  That  state  coal 
mining  has  not  resulted  in  a  reduction  of  prices  to  the 
consumer.  Unless  the  state  works  at  least  as  economi- 
cally as  the  private  producer,  it  is  conceivable  that  state 
coal  mining  might  send  up  the  price  of  coal,  to  the 
detriment  of  industry  and  the  general  community,  (f) 
That  the  state  is  not  so  good  an  employer  as  the  well- 
directed  private  concern  (g)  That  the  workmen  are  in 
a  more  favorable  position  to  bargain  and  obtain  better 
conditions  of  wages  and  work  from  the  private  employer 
than  from  a  government,  (h)  That  the  private  em- 
ployer pays  higher  wages  than  the  state,  and,  generally 
speaking,  raises  the  standard  of  efficiency,  and  therefore 
the  earning  capacity  of  employees:  but  government 
employment  tends  to  produce  the  "government  stroke" 
and  a  uniformity  of  output  and  capacity  which  mili- 
tates against  the  highest  standard  of  national  develop- 
ment and  efficiency. 


Greater  Discussion  of  Mill  Defects  Desirable        Jackhamers  vs.  Reciprocating  Machines 


In  conclusion,  permit  the  suggestion  that  we  read 
much  of  the  perfections  of  the  various  new  plants  and 
nothing  of  their  defects  or  shortcomings.  Sometimes, 
the  contributors  of  descriptive  articles  on  this  subject 
are  the  representatives  of  the  constructing  engineers 
or  regular  magazine  correspondents,  who  are  shovim 
the  merits  of  the  mill  rather  than  the  points  to  be 
improved;  consequently,  those  details  for  which  the 
operator  looks  and  finds  wanting  are  overlooked. 

The  Packard  mill  is  one  of  the  most  modern  and  per- 
fect reduction  works  of  its  kind  that  has  been  built. 
The  record  of  its  work  for  the  first  few  months  is  a 
tribute  to  its  designer,  and  it  is  manifestly  not  to 
detract  from  the  credit  due  him  that  this  is  written, 
but  nearly  every  machine,  idea  or  mill  is  revised  and 
improved  before  it  is  perfected.  It  is  these  revisions 
and  improvements  that  count  in  the  long  run,  and  not 
enough  is  heard  of  them.  I  hope  that  the  few  details 
set  down  here  will  induce  more  worthly  contributions 
along  the  same  line. 

Mineral  Wool  is  now  being  manufactured  at  Yarraville, 
near  Melbourne,  Australia.  It  is  fabricated  from  basalt 
rock  or  bluestone,  and  a  pure  white  product  of  metallic 
lustre  is  obtained  with  a  staple  of  from  IV2  to  2  in.  The 
mineral  wool  is  soft  and  pliable  and  can  be  used  for  many 
purposes  for  which  the  cheaper  varieties  of  asbestos  were 
considered  almost  indispensable,  such  as  insulation  for  ice 
chests,  engine  cylinders,  steam  pipes,  and  like  purposes. 


In  the  annual  report  of  the  Robinson  Deep  mine,  Trans- 
vaal, South  Africa,  the  manager,  J.  J.  Wessels,  stated 
that  during  the  year  an  improved  method  of  stoping  was 
evolved  by  the  adoption  of  the  jackhamer  machine.  Its 
use  has  resulted  in  a  saving  of  native  labor,  and  it  is 
more  economical  in  explosives  than  the  reciprocating 
machine.  The  results  for  the  six  months  ended  Dec. 
31,  1917,  when  an  average  of  28.5  jackhamers  were  in 
continuous  use  for  stoping,  show  that  the  average 
fathomage  per  jackhamer  was  12.4%  higher  than  that 
of  the  reciprocating  machine,  the  latter  using  approx- 
imately 100%  more  labor  per  machine  shift  and  86% 
more  explosives  per  fathom  broken.  The  reciprocating 
machine  used  102%  and  the  jackhamer  only  9%  more 
explosives  per  fathom  than  was  employed  in  break- 
ing rock  by  hand  labor.  During  the  period  each  jack- 
hamer, employing  an  average  of  1.25  natives,  did  the 
equivalent  fathomage  of  seven  hammer  boys,  so  that 
the  replacem.ent  by  jackhamers  of  the  37,000  to  62,000 
hammer  boys  employed  at  the  Witwatersrand  mines  at 
various  periods  would  save  for  other  work  a  large 
percentage  of  the  present  native  labor  force.  Dust  tests 
showed  that  stopes  operated  by  the  jackhamer  (which 
cannot  be  worked  without  water)  and  stopes  operated 
by  hand  labor  were  about  equal,  though  the  stopes 
where  the  reciprocating  machines  were  used  were  about 
100%  higher  in  mineral  dust. 
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Senate  Passes  Bill  To  Authorize  Mining: 
On  Indian  Reservations 

The  bill  authorizing  mining  for  metalliferous  minerals 
on  Indian  reservations  recently  passed  the  Senate  and 
has  been  favorably  reported  on  by  the  House  commit- 
tee.    The  provisions  in  the  measure  are  as  follows: 

Sec.  1.  That  the  Secretary  of  the  Interior  be,  and  hereby 
is.  authorized  and  empowered,  under  greneral  regulations  to 
be  fixed  by  him  and  under  such  terms  and  conditions  as  he 
may  prescribe,  not  inconsistent  with  the  terms  of  this  act, 
to  lease  to  citizens  of  the  United  States  or  to  any  associa- 
tion of  such  persons  or  to  any  corporation  organized  under 
the  laws  of  the  United  States  or  of  any  state  or  territory 
thereof,  any  part  of  the  unallotted  lands  within  any  Indian 
reservation  heretofore  withdrawn  from  entry  under  the 
mining  laws  for  the  purpose  of  mining  for  deposits  of 
gold,  silver,  copper,  and  other  valuable  metalliferous  min- 
erals, which  leases  shall  be  irrevocable,  except  as  herein 
provided,  but  which  may  be  declared  null  and  void  upon 
breach  of  any  of  their  terms. 

Sec.  2.  That  after  the  passage  and  approval  of  this  act 
unallotted  lands  within  Indian  reservations  heretofore  with- 
held from  disposition  under  the  mining  laws  may  be  declared 
by  the  Secretary  of  the  Interior  to  be  subject  to  exploration 
for  and  discovery  of  deposits  of  gold,  silver,  copper,  and 
other  valuable  metalliferous  minerals  by  citizens  of  the 
United  States,  and  after  such  declaration  mining  claims 
may  be  located  by  such  citizens  in  the  same  manner  as 
m.ining  claims  are  located  under  the  mining  laws  of  the 
United  States:  Provided,  That  the  locators  of  all  such 
mining  claims,  or  their  heirs,  successors,  or  assigns,  shall 
have  a  preference  right  to  apply  to  the  Secretary  of  the 
Interior  for  a  lease,  under  the  terms  and  conditions  of  this 
act,  within  one  year  after  the  date  of  the  location  of  any 
mining  claim,  and  any  such  locator  who  shall  fail  to  apply 
for  a  lease  within  one  year  from  the  date  of  location  shall 
forfeit  all  rights  to  such  mining  claim:  Provided  further, 
That  duplicate  copies  of  the  location  notice  shall  be  filed 
within  sixty  days  with  the  superintendent  in  charge  of  the 
reservation  on  which  the  mining  claim  is  located,  and  that 
application  for  a  lease  under  this  act  may  be  filed  with  such 
sui>erintendent  for  transmission  through  official  channels 
to  the  Secretary  of  the  Interior. 

Sec.  3.  That  leases  under  this  act  shall  be  for  a  period 
of  50  years,  with  the  preferential  right  in  the  lessee  to 
renew  the  same  for  successive  periods  of  10  years  upon 
such  reasonable  terms  and  conditions  as  may  be  prescribed 
by  the  Secretary  of  the  Interior,  unless  otherwise  provided 
by  law  at  the  time  of  the  expiration  of  such  periods:  Pro- 
vided, That  the  lessee  may,  in  the  discretion  of  the  Secre- 
tary of  the  Interior,  be  permitted  at  any  time  to  make 
written  relinquishment  of  all  rights  under  such  a  lease  and 
upon  acceptance  thereof  be  thereby  relieved  of  all  future 
obligations   under  said   lease. 

Sec.  4.  That  in  addition  to  areas  of  mineral  land  to  be 
included  in  leases  under  this  act,  the  Secretary  of  the  In- 
terior, in  his  discretion,  may  grant  to  the  lessee  the  right 
to  use,  during  the  life  of  the  lease,  a  tract  of  unoccupied 
land,  not  exceeding  80  acres  in  area,  for  camp  sites,  milling, 
smelting,  and  refining  works,  and  for  other  purposes  con- 
nected with  and  necessary  to  the  proper  development  and 
uiie  of  the  deposits  covered  by  the  lease. 

Sec.  5.  That  the  Secretary  of  the  Interior,  in  his  dis- 
cretion, in  making  any  lease  under  this  act,  may  reserve 
U>  the  United  States  the  right  to  lease,  or  otherwise  dispose 
of  the  surface  of  the  lands  embraced  within  such  lease  under 
existing  law  or  laws  hereafter  enacted,  in  so  far  as  said 
surface  is  not  necessary  for  use  of  the  les.see  in  extracting 
and  removing  the  deposits  therein:  Provided,  That  the  said 
.Secretary,  during  the  life  of  the  lease,  is  hereby  author- 
ized to  issue  such  permits  for  easements  herein  proviried 
'o  b-  reserved. 

Sec.  6.  That  any  successor  in  interest  or  assignee  of  any 
lease  granted  under  this  act,  whether  by  voluntary  transfer, 
juiicial  sale,  foreclosure  sale,  or  otherwise,  shall  be  subject 


to  all  the  conditions  of  the  approval  under  which  such  rights 
are  held  and  also  subject  to  all  the  provisions  and  conditions 
of  this  act  to  the  same  extent  as  though  such  successor  or 
assign  were  the  original  lessee  hereunder. 

Sec.  7.  That  any  lease  granted  under  this  act  may  be 
forfeited  and  canceled  by  appropriate  proceedings  in  the 
United  States  district  court  for  the  district  in  which  said 
property  or  some  part  thereof  is  situated  whenever  the 
lessee,  after  reasonable  notice  in  writing,  as  prescribed  in 
the  lease,  shall  fail  to  comply  with  the  terms  of  this  act  or 
with  such  conditions  not  inconsistent  herewith  as  may  be 
specifically  recited  in  the  lease. 

Sec.  8.  That  for  the  privilege  of  mining  or  extracting 
the  mineral  deposits  in  the  ground  covered  by  the  lease  the 
lessee  shall  pay  to  the  United  States,  for  the  benefit  of  the 
Indians,  a  royalty  which  shall  be  five  per  centum  of  the 
gi'oss  value  of  the  output  of  the  minerals  at  the  mine,  due 
and  payable  at  the  end  of  each  month  succeeding  that  of 
the  extraction  of  the  minerals  from  the  mine,  and  an  annual 
rental,  payable  at  the  date  of  such  lease  and  annually  there- 
after on  the  area  covered  by  such  lease,  at  the  rate  of  25c. 
per  acre  for  the  first  calendar  year  thereafter;  50c.  per 
acre  for  the  second,  third,  fourth  and  fifth  years,  respect- 
ively; and  $1  per  acre  for  each  and  every  year  thereafter 
during  the  continuance  of  the  lease,  except  that  such  rental 
for  any  year  shall  be  credited  against  the  royalties  as  they 
accrue  for  that  year. 

Sec.  9,  That  in  addition  to  the  payment  of  the  royalties 
and  rentals  as  herein  provided  the  lessee  shall  expend  an- 
nually not  less  than  $100  in  development  work  for  each 
mining  claim  located  or  leased  in  the  same  manner  as  an 
annual  expenditure  for  labor  or  improvements  is  required 
to  be  made  under  the  mining  laws  of  the  United  States. 

Sec.  10.  That  the  Secretary  of  the  Interior  is  hereby  au- 
thorized to  examine  the  books  and  accounts  of  lessees,  and 
to  require  them  to  submit  statements,  representations,  or 
reports,  including  information  as  to  cost  of  mining,  all  of 
which  statements,  representations,  or  I'eports  so  required 
shall  be  upon  oath,  unless  otherwise  specified,  and  in  such 
form  and  upon  such  blanks  as  the  Secretary  of  the  Interior 
may  require;  and  any  person  making  any  false  statement, 
representation,  or  report  under  oath  shall  be  subject  to 
punishment  as  for  perjury. 

Sec.  11.  That  all  moneys  received  from  royalties  and 
rentals  under  the  provisions  of  this  act  shall  be  deposited 
in  the  Treasury  of  the  United  States  to  the  credit  of  the 
Indians  belonging  and  having  tribal  rights  on  the  reserva- 
tion where  the  leased  land  is  located,  which  moneys  shall 
be  at  all  times  subject  to  appropriation  by  Congress  for 
their  education,  suppoi't,  and  civilization. 

Sec.  12.  That  the  Secretary  of  the  Interior  is  hereby  au- 
thorized to  perform  any  and  all  acts  and  to  make  such  rules 
and  regulations  not  inconsistent  with  this  act  as  may  be 
necessary  and  proper  for  the  protection  of  the  interests  of 
the  Indians  and  for  the  purpose  of  carrying  the  provisions 
of  this  act  into  full  force  and  effect:  Provided,  That  noth- 
ing in  this  act  shall  be  construed  or  held  to  affect  the  right 
of  the  state  or  other  local  authority  to  exercise  any  rights 
which  they  may  have  to  levy  and  collect  taxes  upon  improve- 
ments, output  of  mines,  or  other  rights,  property,  or  assets 
of  any  lessee. 

Sec.  13.  That  the  provisions  of  this  act  shall  not  apply 
to  the  Five  Civilized  Tribes  and  Osage  Nation  ol  Indians  in 
Oklahoma. 


Honduras  Intends  to  Reduce  the  Fineness  of  Its  Peso,  or 

dollar,  to  500  parts  per  1000,  and  explains  that  the  change 
is  necessary  on  account  of  the  withdrawal  of  so  many  of 
the  coins  from  circulation.  This  has  resulted  from  the 
fact  that  the  bullion  value  of  the  normal  coin  is  well  in 
excess  of  its  face  value,  and  has  led  to  extensive  though 
illegal  exportation  and  sale  by  private  individuals.  The 
government  now  plans  to  mint  half  a  million  new  pesos  outj 
of  a  quarter  of  a  million  existing  coins.  The  new  pesos 
will  be  of  the  same  size  as  their  predecessors,  but  base 
metal,  probably  copper,  will  constitute  the  moiety  of  their 
contents. 
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Blast-Furnace  Smelting  of  Stibnite 


Details  of  experimentation  in  the  blast-furnace 
smelting  of  stibnite,  showing  the  effects  of  vary- 
ing flux  charge,  and  discussing,  ahio,  the  mini- 
mum economic  limit  of  coke  required.  The 
theory  of  antimonial  ore  smelting  and  the  va- 
rious other  processes  of  recovery,  and  their 
individual  application  and  result,  are  considered. 


ATA  MEETING  of  the  Institution  of  Mining  and 
L\  Metallurgy  held  on  Mar.  7,  1918,  an  interesting 
X  A-  paper,  by  W.  R.  Schoeller,  was  presented.  Dr. 
Schoeller's  problem  was  the  proper  treatment,  in  a  cir- 
cular blast  furnace  36  in.  in  diameter  at  the  tuyeres  and 
with  a  column  of  charge  not  exceeding  10  ft.  above 
the  tuyere  level,  of  sulphide  ore  containing  49  to  57% 
antimony,  of  which  2%  at  most  was  present  as  oxide, 
and  19  to  26%  of  insoluble,  chiefly  quartz.  As  fluxes 
he  had  pure  chalk  (better  than  50%  excess  CaO),  tap 
cinder,  burnt  pyrites,  basic  slag  from  a  lead  blast  fur- 
nace, and  niter  cake.  Hering'  had  smelted  liquation  resi- 
dues with  tap  cinder,  limestone,  and  14%  of  coke  in  a 
40-in.  furnace  with  about  a  20-ft.  column,  obtaining  a 
grayish  metal  running  about  40%  antimony,  50%  iron, 
and  10%  sulphur,  with  a  smelting  loss  of  about  10%. 
Dr.  Schoeller  tried  a  similar  charge  with  15%  coke,  ad- 
ding metallic  iron  for  better  reduction,  and  obtained  a 
slag  running  about  1%  antimony,  33%  silica,  40% 
ferrous  oxide  and  16%  lime;  a  metal  running  75%  an- 
timony and  20%  iron;  together  with  varying  quanti- 
ties of  an  antimony-iron-sulphur  matte.  His  losses  were 
about  7%  in  slag  and  matte  and  33%  by  volatilization. 

Cause  of  Deficiency  of  Iron  in  Slags 

At  various  times  during  the  first  operations  the  sup- 
ply of  metallic  iron  ran  out,  and  it  was  noticed,  con- 
trary to  expectations,  that  this  did  not  raise  the  anti 
mony  content  of  the  slag;  so  the  iron  was  omitted  alto- 
gether. This  resulted  in  the  formation  of  a  sticky  sla?, 
which,  upon  analysis,  was  found  extremely  deficient  in 
iron,  showing  that  the  coke  had  reduced  the  ferrous 
oxide  from  the  iron  flux  to  metallic  iron,  which  then 
combined  with  the  antimony  to  yield  ferruginous  metal 
of  the  same  composition  as  before,  leaving  the  slag  too 
siliceous.  The  coke  was  therefore  cut  down  by  suc- 
cessive stages  to  72%  in  an  attempt  to  avoid  this  over- 
reduction, and  this  proved  highly  successful,  the  slag 
being  satisfactory  and  the  metal  being  almost  entirely 
free  from  iron.  Further,  no  matte  whatever  was  pro- 
duced. The  furnace  top  also  became  much  cooler,  re- 
ducing the  volatilization  losses.  An  attempt  still  fur- 
ther to  diminish  these  losses  by  reducing  the  coke  to 
!'/(  resulted  in  freezing  up  the  furnace,  so  it  was 
clearly  established  that  8%  was  the  lowest  practicable 
amount  of  coke  possible,  that  no  additional  reducing 
agent  was  required,  and  that  the  only  fluxes  necessary 
were  those  required  to  slag  off  the  gangue  material  of 
the  stibnite  ore. 

Regarding  furnace  manipulation,  the  greatest  trouble 
experienced  was  that  the  contents  of  the  crucible  gradu- 


ally froze  from  the  bottom  upward,  so  that,  although 
at  blowing  in  the  furnace  had  a  deep  crucible  with  two 
tap  holes,  it  was  never  long  before  the  whole  crucible 
was  filled  with  solidified  material,  the  metal  then  run- 
ning out  with  the  slag.  It  was  therefore  neces.sary  to 
adopt  continuous  discharging  and  outside  settling  in  a 
separator.  A  further  improvement  which  was  recom- 
mended would  be  a  shallow  reverberatory  fore-hearth 
with  a  coal  fire,  which  would  give  a  perfect  separation  of 
slag  and  metal.  It  was  also  found  necessary  for  smooth 
running  to  keep  the  antimony  contents  of  the  charge 
under  20%.  Low  blast  pre.ssure  and  a  .smelting  column 
of  at  least  15  ft.  were  further  recommended. 

Theory  of  Blast-Furnack  Smelting 

As  to  the  theory  of  the  blast-furnace  process,  Dr. 
Schoeller's  earlier  researches',  together  with  the  oper- 
ation described,  have  convinced  him  that  the  ore  bla.st, 
and  not  the  coke,  is  responsible  for  the  production  of  the 
antimony ;  that  the  molten  stibnite  absorbs  oxygen  from 
the  blast,  giving  a  trioxide  which  is  soluble  in  the  sul- 
phide; and  that  the  oxide  at  once  reacts  with  a  further 
quantity  of  sulphide  with  formation  of  metal  and  sul- 
phur dioxide,  thus: 

(1)  2Sb,S.  +  90..  =  2SbA  +  6S0,. 

(2)  2SbA  +  Sb,S,  =  6Sb  +  3S0,. 

The  rest  of  the  paper  is  devoted  to  consideration  of 
the  various  processes  for  extracting  antimony,  and  the 
advantages  and  defects  of  each  process  and  its  applica- 
bility to  the  class  of  ore  for  which  it  is  best  suited.  No 
matter  what  the  process  used,  a  perfect  flue  system  and 
efficient  condensing  plant  are  requisites  of  prime  im- 
portance for  any  antimony  smeltery.  There  are  four 
processes  in  common  use: 

1.  Roasting  to  the  trioxide,  with  subsequent  reduc- 
tion by  carbonaceous  fuel. 

2.  Blast-furnace  smelting. 

3.  Liquation. 

4.  Precipitation  by  iron. 

Applicability  of  Methods 

The  first  method  is  suitable  for  lean  ores  and  liqua- 
tion residues,  but  its  application  to  the  former  is  neces- 
sarily local,  as  the  works  have  to  be  operated  close  to 
the  mines  to  avoid  payment  of  heavy  freight  on  low- 
grade  material.  It  is  generally  referred  to  as  the 
"French  process."  Blast-furnace  smelting  is  best 
adapted  to  ores  containing  25  to  A0%  of  metal,  and  its 
one  disadvantage — high  volatilization — can  be  decreased 
by  using  a  tall  shaft.  For  ores  from  45  to  60%, 
liquation  is  the  best  process.  It  produces  a  large  pro- 
portion of  crude  antimony  metal  direct.  The  richest 
ores  (over  60 ^  )  are  best  treated  by  the  precipitation 
process,  which  also  produces  pure  antimony  from  the 
crude  product  made  by  liquation.  The  reverberator 
furnace  is  used,  the  addition  of  the  iron  being  effected 
in  one  of  several  ways.  This  metal  exerts  under  proper 
conditions  its  preferential  affinity  for  sulphur  over  anti- 


'Dingler's  Polytechn.  Journ..   1878.   230,   2.53. 


2"On  the  ReducLion  of  tht-  Oxides  of  Antimony  and  Bismuth 
by  their  .Sulphides."  .lourn.  .Soc.  f'heni.  Ind..  1915.  XXXIV,  6. 
"Notes  on  (^hiiiise  Antimony  Ores.  Crude  and  Regulus."  Journ. 
Soc  Chem.  Ind..  1!»13.  XXXII.  2fiO.  "Oxygen  and  Metallic  Anti- 
mony in  Onidf  .\ntiinoiiy.'"  .Journ.  Soc.  Chem,  Ind.,  litl-1.  XXXIII. 
169." 
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mony.  and  yields  high-grade  antimony  metal.  The  re- 
fining and  "starring"  of  antimony  are  done  on  a  large 
scale  in  reverberatories;  in  small  works  those  processes 
are  accomplished  in  graphite  crucibles. 


Views  on  Foregoing  Data 


results  of  the  first  furnaces,  which  are  each  of  different 
design,  though  of  the  same  capacity. 

The  plant  is  adjacent  to  a  large  coke  factory,  which 
supplies  its  superfluous  gas  to  the  smelting  works  after 
being  spoiled  of  all  byproducts.  This  gas  is  of  nearly 
4500  calories.  It  is  first  stored  in  a  large  gas  holder, 
In  the  discussion  which  followed  S.  J.  Speak  stated  which  delivers  it  to  the  furnaces  at  a  pressure  of  12  cm. 
that  he  thought  Dr.  Schoeller's  paper  of  particular  in-  of  water.  Near  the  furnaces  is  the  pottery  for  making 
terest  because  of  his  own  e.xperience  in  the  smelting  of  the  retorts.  The  retorts  are  made  of  refractory  clay  of 
highly  zinkiferous  o.xidized  lead  ores  under  conditions  the  Marne  (France)  mixed  with  graphite  from  Pinerolo. 
necessitating    the    production    of    similarly    basic    iron  The  accompanying  drawing  of  one  of  the  furnaces 


slags.  He  noted  many  parallelisms  between  the  two 
processes,  but  said  that  he  had  found  10 ""r  to  be  the 
minimum  coke  possible,  due,  no  doubt,  to  the  carbon 
rec;uired  to  reduce  his  iron-ore  flux  to  the  ferrous 
state  and  also  to  reduce  his  lead  carbonate.  He  believed 
that  the  real  cause  of  Dr.  Schoeller's  greatest  furnace 


shows  that  it  is  fitted  with  recuperators  after  the  Sie- 
mens system.  They  deliver  the  air  at  nearly  700°  C. 
to  a  middle  combustion  chamber,  where  the  gas  is  intro- 
duced from  below  by  means  of  pipes.  Every  30  minutes 
air  and  gas  are  reversed  as  usual.  The  retorts  are  of 
1.56  m.  length,  of  oval  section,  0.20  m.  x  0.30  m. ;  they 


troubles  was  the  formation  during  blowing  in  of  a  crust     are  disposed  in  three  rows  at  each  side  of  the  furnace. 
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of  unburnt  charcoal  and  semi-fused  slag  just  above  tho 
crucible.  He  advocated  the  breaking  up  of  this  crust  by 
barring,  or  neutralizing  its  eff'ect  by  providing  for  a 
continuous  flow  of  both  slag  and  metal  at  diff"erent  levels 
in  the  furnace. 


[ 
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Section  N-O 

The  Zinc-Smelting:  Works  Of 
Vado  Ligiire 

P>Y  Ekminio  P'erraris* 

The  Sfxrieta  di  Monteponi  has  built  in  Vado  Ligure, 
near  Savona,  Italy,  a  zinc-smelting  works,  which  was 
started  la.st  September.  This  plant  is  planned  for  12 
diHtilling  furnaces,  each  of  216  retorts,  hut  only  three 
have  been  built  as  yet,  wince  we  are  waiting   for  the 

•IMr«-<^«»r  '>n»TMl.   Kodi-iR  dl    .Mijiil.|M>til.    Turin,    Italy 


UXATK   AT   VADO   LIGURE 

The  furnace  charge  is  crushed  to  3  mm.  size  and  i£»s, 
thoroughly  mixed  with  coke  breeze.     The  average  onmi 
charge  of  a  retort  is  35  kg.     The  distillation   is  per 
formed  in  24  hours.     The  gas  consumption  is  8000  cu.m     ir 
a  day  in  smelting  soft  ores,  and  less  than  10,000  cu.m.  iiB 
treating  refractory  ores.     Nearly  11   cu.m.  gas  are  re 
quired  for  the  distillation  of  one  ton  of  ore.    The  retort! 
residues  are  rich  in  lead.    After  being  concentrated  the: 
go  to  the  lead  smelting  works  of  Monteponi  company  ii 
Sardinia. 

1 1  believe  this  is  the  finst  zinc  smeltery  ever  operate( 
with  the  use  of  waste  gas  from  coke  manufacture  for  th' 
heating  of  the  furnaces.  The  idea  has  been  not  infre 
quently  suggested  in  cases  where  byproduct  coke  oven 
are  to  be  installed  and  there  is  no  market  for  the  wa&t 
gas.  The  coking  plant  is  necessarily  the  chief  installs 
lion  and  the  zinc  smeltery  is  an  appendage. — W.  R.  I. 


August  3,  1918 


ENGINEERING   AND   MINING   JOURNAL 


213 


Pyrite  Deposits  of  Georgia 

A  timely  report  on  the  pyrite  deposits  of  Georgia  has 
just  been  issued  by  the  State  Geological  Survey.  It  has 
229  pages  of  text,  a  number  of  halftone  illustrations, 
and  a  map  showing  the  location  of  the  principal  pyrite 
deposits  of  the  state,  and  contains  a  brief  discussion 
of  the  geology  of  the  pyrite-bearing  area,  uses  of  pyrite, 
mining  methods,  and  related  subjects,  but  is  devoted 
chiefly  to  detailrd  descriptions  of  individual  deposits 
from  an  economic  point  of  view. 

The  report  makes  public  the  results  of  work  done  by 
the  State  Survey  in  compliance  with  the  requests  of 
the  War  Minerals  Board  and  the  United  States  Bureau 
of  Mines  for  information  regarding  the  possibilities 
of  increased  pyrite  production.  Pyrite  is  one  of  the 
two  most  necessary  and  important  war  minerals,  is  the 
principal  source  of  sulphuric  acid,  and  an  essential  in 
the  production  of  food  and  munitions,  being  one  of  the 
basic  materials  in  the  manufacture  of  fertilizers  and 
explosives. 

The  necessity  for  increasing  the  domestic  production 
of  pyrite  may  be  realized  by  the  fact  that  the  United 
States  has  been  importing  over  1,000,000  tons  a  year 
from  Spain.  In  order  to  release  ships  for  troop  move- 
ments, the  War  Trade  Board  has  limited  the  1918  im- 
ports to  125,000  tons,  and  all  shipments  are  to  be  stopped 
after  Oct.  1.  The  mines  in  the  United  States  must  there- 
fore produce  not  onlj^  enough  to  make  up  this  dzficiency, 
but  to  provide  for  the  increased  demand  for  sulphuric 
acid,  which  has  arisen  from  about  7,000,000  tons  to  ap- 
proximately 9,000,000  tons  a  year,  on  account  of  the 
large  quantity  used  in  explosives. 

Georgia  has  about  30  sulphuric  acid  plants,  a  greater 
number  than  any  other  state  in  the  union.  Most  of 
these  plants  belong  to  fertilizer  manufacturers,  and  the 
product  has  been  used  almost  entirely  in  fertilizer.  To 
operate  all  Georgia  plants  at  full  capacity  would  require 
200,000  tons  of  pyrite  a  year,  but  the  state  has  been 
producing  only  about  one-tenth  that  amount.  With 
its  large  and  important  pyrite  deposits,  there  is  m 
reason  why  Georgia  should  not  be  in  a  position  to  supply 
its  own  demand  within  a  year. 

The  report,  entitled  "A  Preliminary  Report  on  a  Part 
of  the  Pyrite  Deposits  of  Georgia"  (Bulletin  33),  was 
prepared  by  H.  K.  Shearer  and  J.  P.  D.  Hull,  assistant 
state  geologists.  Copies  can  be  obtained  from  Prof. 
S.  W.  McCallie,  state  geologist,  by  payment  of  10c. 
postage. 


Fellowships  in  Mining  and  Metallurgy 

Applications  for  fellowships  in  the  College  of  Mines, 
University  of  Washington,  and  the  Pacific  Northwest 
experiment  station  of  the  U.  S.  Bureau  of  Mines,  will 
be  received  during  the  summer,  it  has  been  announced, 
the  time  for  filing  having  been  extended  in  order  to 
meet  the  changes  in  personal  plans  incident  to  war  serv- 
ice. Each  fellowship  has  a  value  of  $60  per  month. 
Holders  become  candidates  for  the  degree  of  Master  of 
Science  in  Mining  Engineering  and  Metallurgy.  Gradu- 
ates in  science  as  well  as  technology  may  apply.  Fur- 
ther information  may  be  obtained  by  writing  Milnor 
Roberts,  Dean,  College  of  Mines,  Seattle,  Washington. 


Cornish  Mining  Development 

On  .several  occasions  in  the  last  20  years  there  has 
been  talk  of  the  revival  of  the  Corni-sh  mining  industry. 
In  1907,  and  again  in  1912,  capital  was  raised  for  the 
purpose  and  booms  on  the  stock  market  were  engi- 
neered ;  but  the  practical  result  amounted  to  little,  says 
the  Statist.  And  yet  the  facts  of  the  ca.se  justify  the 
belief  that  a  really  great  revival  could  be  brought  about 
if  the  inherent  difficulties  were  removed.  For  years 
non-Cornish  men  were  looked  upon  in  the  county's  min- 
ing circles  as  "foreigners,"  and,  as  such,  ignorant  and 
not  reliable;  but  gradually  it  has  become  recognized  that 
without  financial  as  well  as  technical  help  from  out- 
side nothing  can  stop  the  rot  which  for  more  than  50 
years  has  resulted  in  Cornwall's  best  miners  emigrating 
and  becoming  the  mainstay  of  mining  industries  in 
practically  every  part  of  the  world.  The  labor  situation, 
then,  is  undoubtedly  one  great  drawback  in  Cornish 
mining;  but  the  greatest  handicap  of  all  to  modern  de- 
velopment is  to  be  found  in  the  extraordinarily  irksome 
legal  arrangements  which  have  to  be  entered  into  with 
property  owners  before  mineral-bearinj"  areas  of  suffi- 
cient size  can  be  obtained  to  warrant  the  provision  of 
large  sums  for  working  capital. 

High  royalties  on  the  gross  value  of  the  production, 
onerous  covenants  as  to  sinking  shafts  and  performing 
other  necessaiy  work,  and  compensation  for  damage  of 
land — such  are  the  principal  sources  of  complaint. 
Those  best  able  to  judge  have  come  to  the  conclusion 
that  the  only  hope  of  a  real  and  sustained  revival  of 
interest  in  mining  in  Cornwall,  and  the  consequent 
energetic  and  systematic  development  of  its  mineral  re- 
sources, lies  in  the  complete  alteration  of  the  customary 
conditions  of  leasing  mining  rights,  or,  alternatively, 
the  reversal  of  the  attitude  of  landlords,  so  that  mining 
companies  have  the  opportunity  of  purchasing  leases 
outright. 

In  receni  years  some  of  the  world's  most  famous 
mines  have  been  evolved  from  discoveries  made  below 
ancient  workings,  and  the  great  advance  that  has  been 
made  in  scientific  engineering  and  mining  practice  in 
the  last  50  years  justifies  the  assumption  that,  if  suffi- 
cient capital  and  skilled  enterprise  can  be  attracted. 
Cornwall  may  again  become  a  great  tin,  wolfram,  and, 
possibly,  also,  copper  producer.  At  present  only  about 
20  mines  are  being  worked,  the  majority  of  them  small; 
and  it  should  be  borne  in  mind  that,  above  all,  present- 
day  practice  in  mining,  as  in  other  industries,  requires 
the  doing  of  things  on  a  big  and  comprehensive  scale, 
so  as  to  attain  the  highest  degree  of  economical  opera- 
tion. This  necessitates  the  ownership  of  large  areas, 
the  provision  of  solid  underground  equipment,  the  de- 
velopment of  ore  far  ahead  of  mill  requirements,  and  the 
erection  at  surface  of  expensive  permanent  machinery 
of  the  latest  design  and  labor-saving  capabilities.  In 
Cornwall,  progress  on  modern  lines,  far  from  being 
widespread,  as  it  ought  to  be.  is  confined  to  two  or  three 
mines,  and  there  is  no  doubt  that  the  basic  reason  for 
this  is  to  be  found  in  the  exorbitant  demands  and 
the  general  hampering  attitude  toward  industrial  devel- 
opment on  the  part  of  the  landlords,  including  the  Duchy 
of  Cornwall. 


Remember  (ho  roni'"ort  Fund  of  the  27th  Engineers. 


2^^                                                   ENGINEERING   AND  MINING   JOURNAL                                Vol.  106,  No.  5 
^.„„„„„„ „,„„„„„„„,„„„„„ mm ■-""" .........I.......""'...................... .....'." """"""""" ' ' """ '""""" """'""' """"""" I 

I        Tin-Concentrating  Plants  in  Cornwall 


IN 


5niiiiiiiniiiniitnnmiimiTiiiifflii!innniTmiiiiii!iiiiiniiniiiiiimiiiiiniiiniiimiii"ii 


,,,,,,„„,„,,,,,,niiiiiiiiiiiiiiiiniiniiniiiiiiiiiiiinnniniinininiiiimiiiiiHnmiiii.ii..i.iii'i>iiiiiiiiiiniii!iiiiiin 


'•I.KANIN':   TAI'.I.KS   A'l"  <  •<>KN  I.S  1 1    IM  .N-< 'O-VCKNTU  A'lM  N< !    IM.ANT 


August  3,  1918 


ENGINEERING   AXU  MINING   JOURNAL 


215 


REGRIXDIXG  TIN  COXCEXTRATES  IX  SMALL  TUBE  MILLS 


COXCAVE  STATIOX'ARY  BUDDLE  FOR  TREATIXG  TIX  COXCEXTRATES  AT  CORXISH  COXCENTRATOR 


216 


ENGINEERING   AND   MINING  JOURNAL 


Vol.  106.  No.  5 


Experimental     Extraction     of     Radium 
'.From  American  Pitchblende  Ores 
By  Chlorination* 
By  Mrs  R.\y  Cable  and  Herman  Schlundt 

Apparently  no  satisfactory  method  of  separating 
uranium  minerals  from  pyrites  by  mechanical  processes 
has  been  developed.  Concentration  results  in  several 
products  ranging  in  content  of  uranium  oxide,  U,,0,, 
from  ISc  to  I'S^r.  Tne  final  blending  gives  three 
grades:  High  grade  roniaining  upward  of  16%  V^O^; 
medium  grade,  averaging  about  4<^f  ;  and  low  grade, 
containing  less  than  2'^(  U,0,.  The  main  body  of  all 
grades,  however,  is  iron  pyrites.  The  experimental  results 
here  ^resented  summarize  those  obtained  ^bv  a  new 
method  of  extracting  radium  by  direct  chlorination  of 
ihe  ore. 

The  Reaction 

When  the  ore  is  heated  in  an  atmosphere  of  chlorine, 
the  principal  products  are  S,01,,  and  chlorides  of  the 
metals  present.  The  reaction  of  chlorine  with  iron 
pyrites  takes  place  mainly  according  to  the  equation, 

2FeS,  -f  5Cl,  =  2FeCl,  f  2S,Cl 
and  IS  an  example  jf  one  of  the  general  methods  of 
preparing  sulphur  monochloride.  By  conducting  the 
reaction  :n  a  ^iream  of  chlorine  gas,  the  chlorides  of 
iroii  and  uranium  appear  as  a  crystalline  deposit  in 
the  cooler  parts  of  the  apparatus ;  and  the  more  volatile 
product,  sulphur  mon  'hloride,  can  be  separated  as  a 
gas,  which  is  easily  condensed  and  collected  in  a  receiver. 
Chlorination  probably  converts  the  radium  into  chloride, 
which,  contrary  to  expectations,  is  also  carried  for- 
ward in  the  current  of  chlorides,  only  a  relatively  small 
fraction  len^aining  with  the  unattacked  constituents 
of  the  ore. 

Upon  the  addition  of  water  to  the  residue  and  an- 
hydrous chlorides  of  the  metal,  a  vigorous  interaction 
occurs.  The  radium  compounds  for  the  most  part 
remain  in  solution.  ^fter  filtering  off  the  small  in- 
soluble residue,  the  racJ.um  car  be  precipitated  n.arly 
quantitatively  as  radium-barium  sulphates  by  adding  to 
the  filtrate  a  little  barium  chloride  solution  and  its 
equivalent  of  sulphuric  acid.  The  minute  quantities 
of  radium  in  the  solutions  here  under  consideration 
lie  below  the  solubility  product  of  radium  sulphate. 
^\^len  radium  sulphate  is  precipitated  together  with  a 
large  excess  of  barium  sulphate,  the  solubility  of  radi- 
um sulphate  under  these  conditions  is  far  below  its 
actual  solubility  when  alone. 

The  Experiments 

The  ore.  in  charges  of  30  to  35  gm.,  was  spread  out 
vver  about  one-ihird  the  length  of  a  IJ-m.  piece  of 
hard-glass  combustion  tubing  of  2  cm.  diameter,  fitted 
at  both  ends  with  onohole  rubber  stoppers.  The  ore 
charge  was  h<-:ite(J  in  a  long  combustion  furnace.  At 
one  enl  the  tube  whh  connected  with  a  tank  of  liquid 
.hlorine,  and  at  the  other  with  a  condenser  and  receiver. 
A  wash  bottle  containing  sulphuric  acid  was  placed  in 
the  train  next  to  Ihe  chlorine  tank,  and  this  was  fol- 
lowed by  a  T-tube  dipping  into  mercury,  which  served 
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as  a  vent  for  the  escape  of  chlorine  in  case  the  products 
of  the  reaction  clogged  up  the  outlet  end  of  the  tube. 
A  plug  of  glass  wool  was  inserted  near  the  outlet  end  of 
the  tube  to  stop  small  amounts  of  metallic  chlorides 
that  are  likely  to  be  swept  along  by  the  vapors  of 
sulphur  monochloride  when  chlorination  is  rapid. 

The  chlorination  wa^  conducted  by  heating  mod- 
erately at  first  with  a  slow  stream  of  chlorine  passing 
until  rapid  reaction  starts,  which  occurs  before  low 
redness  is  reached.  The  supply  of  chlorine  was  then 
materially  increased,  and  the  temperature  gradually 
raised  to  low  redness.  The  metallic  chlorides  formed 
are  deposit:d  along  the  tube  beyond  the  heated  por- 
tion, and  sulphur  monochloride  passes  on  to  the  con- 
denser if  the  cooler  part  of  the  tube  is  kept  at  a 
temperature  above  137°,  the  boiling  point  of  the  mono- 
chloride. Chlorination  was  carried  out  with  samples 
ground  to  pass  20  mesh.  Several  of  the  chlorinations 
lasted  three  to  five  hours,  but  in  most  of  the  experiments 
the  flow  of  chlorine  was  so  regulated  that  a  charge 
of  35  gm.  was  completely  chlorinated  within  an  hour. 

When  the  tube  had  cooled,  it  was^taken  from  the 
furnace  and  the  contents  were  washed  out  with  water 
or  very  dilute  hydrochloric  acid.  After  boiling  the 
insoluble  residue,  the  tailing  was  filtered  off,  washed, 
ignited  and  weighed.  The  filtrates  were  again  heated 
to  boiling,  and  radium  was  precipitated  by  adding  a 
few  cc.  of  a  10  So  solution  of  barium  chloride  and  an 
excess  of  sulphuric  acid.  Three  or  four  days  after 
precipitation,  the  sulphates  were  filtered  off,  ignited, 
weighed,  and  finally  assayed  for  radium.  The  liquorj 
were  diluted  to  500  cc.  and  samples  of  200  cc.  wer 
boiled  and  sealed  up  for  quantitative  determinations 
of  radium  remaining  in  solution. 

Summary  of  Results  f 

The  extraction  of  radium  in  the  sulphates,  and  tho 
loss  of  radium  in  the  tailings  and  liquors  were  deter- 
mined by  the  emanation  method.  The  experimental  re- 
sults are  summarized  in  the  accompanying  table. 

SUMMARY  OF  RESULTS  IN  IW  DIUM  EXTRACTION  FROM 
PITCHBLENDE 


Radium    ( oiitent    of    ore,    parts   pir 

billion 3   43 

Uranium    content   of   ore,  expressed 
asU^O,,  % 1    20 

Wciplit  of  ore  used,  gm 32.  0 

Weight  of  tailings,  gm 3  30  = 

10  32'c 

Total  radium  in  ore  sample,  gm 109  8x10 — '•> 

Weight  of  sulphates  recovered,  gm.. .  .    0  0938 
Radium  recovered  in  sulphates,  gtii.. .    102  5x10 — " 
Radium  recovered  in  sulphates,  %....    93.34 
Concentration  of  radi\mi  in  .sulphates 

— parts  per  billion 1,084 

Concentration  ratio 316:1 

Radium  losses: 

(a)  In  failings — emanation  nietliod, 

urn    1   954x10— '.» 

-  1    74'; 
(b;  III  li<|U()r.s     emanation  method, 

gm      4.23x10—10 

=  0  34'; 
l{a.liuM,ur.a<c„untc(lfor,  "^ 4   58 


-Grade  of  Ore- 
Medium 

High 

8.312 

49.27 

2  92 

17  45 

35.0 

35.0 

0  795  = 

3.53  = 

2.27% 

10.09% 

290  9x10— 9 

1,724.  5x 

10—9 

0.237 

0.635 

267    IxlO— 9 

1,615x10—9 

91    78 

93.68 

1.127 

2,543 

135:1 

51.6:1 

4.36x10—9 

56.6x10—9 

=  1.53% 

=  3.29% 

1.49x10—9        4.43x10—9 

=  0.51%  =0  26% 

6    18  2.77 


S|i('e<l  and  Efficiency  in  Mine  Tunneling  appear  to  have 
reached  a  striking  degree  of  i)erfection  in  the  Northwest 
The  performance  of  the  Canada  Coppei  Corporation,  at 
Copper  Mountain,  B.  (!.,  detailed  in  its  report,  in  driving 
its  main  haulage  tunnel,  does  not  breait  previous  records, 
but  is  sufTiciently  good  to  merit  notice.  This  adit  is  2903 
ft.  long  and  10  x  11  ft.  in  fini.shed  section.  It  was  begun 
on  Oot,  10,  1917.  and  was  finished  on  Mar.  12,  1918.  The 
average  advance  per  day  of  elajjsed  time  was  thus  18.8  ft. 
DurinL'  the  month  of  December,  045  ft.  was  driven. 
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Benefits  To  Be  Derived  From  Close  Cooper 
ation  of  Zinc  Mining  and  Smelting  Interests 

In  Helping  Win  the  War* 


By  W.  R.  INGALLS 


THE  American  zinc  industry  has  been  historically 
characterized  by  an  alternation  of  ups  and  downs 
which  often  have  been  sudden  and  sharp.  For 
more  than  a  year  its  fortunes  have  been  going  down. 
Recently,  with  spelter  selling  at  about  6Jc.,  there  was 
a  nadir  of  depression.  There  is  something  grotesque 
in  thinking  and  talking  of  spelter  as  being  phenome- 
nally low  at  6i'c.  per  lb.,  when  only  four  years  ago  we 
often  saw  it  at  5c.  without  complaining;  and  even  did 
not  become  very  much  worried  until  the  price  fell  below 
4ic.  But  since  then  economic  conditions  have  changed 
fundamentally.  There  have  been  introduced  new  fac- 
tors affecting  all  commodities,  which  factors  find  ex- 
pression in  increased  costs  and  increased  prices.  At  the 
beginning  of  this  year  the  genei-al  ratio  of  increase  in 
prices  was  about  1.8,  as  compared  with  those  prevailing 
just  before  the  war.  Upon  such  an  assumption,  and  it 
cannot  be  far  out  of  the  way,  the  recent  price  of  6:]c. 
for  spelter  was  equivalent  to  about  33c.  before  the  war. 
I  do  not  need  to  tell  you  how  that  would  have  hurt. 
In  order  to  have  the  equivalent  of  5c.  spelter  before  the 
war,  we  should  need  to  have  something  like  9c.  now, 
and  for  the  equivalent  of  5iC.  that  we  used  to  regard 
as  a  normal  average,  we  should  need  to  have  about  9^c. 
now',  if  the  physical  conditions  of  our  ore  resources  had 
remained  the  same.  However,  the  physical  conditions 
have  not  remained  just  the  same,  for  there  has  been  the 
exploitation  of  new,  rich  orebodies  in  Oklahoma,  besides 
important  developments  elsewhere.  We  can  see  how 
these  new  factors  have  come  into  play,  and  have  per- 
mitted so  low,  relatively,  a  price  to  be  recorded  as  we 
lately  witnessed  while  a  large  production  w'as  still  main- 
tained, but  that  perception  does  not  alleviate  the  pinch 
and  the  pain  that  are  felt  generally  in  the  industry  or 
alter  the  recognition  that  the  situation  has  been  dan- 
gerous, and  still  is  dangerous. 

In  fact,  we  have  witnessed  during  the  last  12  months 
a  general  closing  down  of  smelting  works.  Many  of  the 
smelters  who  grew  like  mushrooms  in  1916  have  gone 
out  of  business  forever.  Such  as  now  remain  are  those 
who  intend  to  stick  to  the  business.  They  have  capital 
investments  that  are  too  large  to  be  lightly  thrown 
away.  But  even  those  smelters,  possessing  a  total  of 
about  196,000  retorts  on  July  1,  1918,  had  in  use  only 
110,000.  In  other  words,  only  about  60  ^c  of  the  live 
distilling  capacity  of  the  country — I  am  not  including 
the  electrolj'tic  capacity — was  in  use  at  the  beginning 
of  this  month.  There  were  only  three  smelters  operat- 
ing at  full  capacity  at  that  time,  and  only  one  of  them 
was  an  important  concern.  Many  of  the  other  smelters, 
including  some  of  the  greatest  metallurgical  companies, 
were  reduced  to  a  basis  of  only  40 ''c,  or  less.  This  has 
not  been  a  time  of  the  strong  profiting  at  the  expense 


*An  address  delivered  before  the  American  Zinc  Institute  in  St. 
Louis.  July  29,   1918. 


of  the  weak.  The  strong  have  been  blighted  as  well 
as  the  weak. 

Not  only  is  there  this  great  setback  in  the  smelting 
industry,  but  also  there  is  the  same  thing  in  mining. 
If  the  smelters  cannot  easily  sell  their  product,  they  can- 
not take  ore  from  the  mines,  and  the  latter  have  also 
to  curtail,  accept  very  low  prices,  and  struggle  to  make 
both  ends  meet.  In  the  zinc  industry,  as  in  others,  smel- 
ters and  miners  are  in  the  same  boat.  There  is  not  one 
party  that  lives  in  the  cabin  and  the  other  in  the  fore- 
castle, but  rather  is  the  simile  that  each  is  pulling  an 
oar,  one  the  starboard  and  the  other  the  port,  and  in 
order  to  make  the  boat  go  ahead  they  have  got  to  pull 
together.  In  the  past  they  have  not  always  pulled  that 
way,  and  the  boat  has  gone  around  in  a  circle.  Hence- 
forth your  common  inspiration  must  be  to  pull  together, 
steer  a  straight  course  and  get  ahead. 

It  is  unnecessary  for  me  to  review  the  causes  that  led 
the  zinc  industn,^  into  its  present  state.  What  was 
going  to  happen  was  evident  almost  from  the  begin- 
ning. The  experience  of  this  free,  unorganized  and 
highly  competitive  business  during  the  last  three  years 
has  been  so  true  to  form  that  its  record  may  well  be 
cited  as  one  of  the  classics  of  economics.  There  is  no 
use  in  going  into  the  history  of  the  past  except  in  so 
far  as  it  may  afford  teachings  for  guidance  in  the 
future.  For  the  very  reason  that  the  recent  history  of 
zinc  has  been  so  true  to  form,  I  do  not  think  that 
there  is  much,  not  previously  known,  that  is  to  be  de- 
duced from  it  as  a  guide  to  the  future.  If  we  were 
going  to  make  such  a  study,  we  might  come  simply  to 
.the  conclusion  to  let  the  boat  drift,  just  as  we  have 
done  in  crises  in  the  past,  but  the  time  is  too  serious 
for  that,  and  we  may  rightly  be  inspired  to  pick  up  the 
oars  and  row  boldly  into  a  new  future,  spurred  by  a 
spirit  of  adventure,  not  wild  irrational  adventure,  but 
the  kind  w^hich  appeals  to  good  sense,  even  if  there 
be  no  bankers'  guarantee  of  success. 

I  am  speaking  already  as  if  the  people  of  the  zinc 
industry  had  made  up  their  minds  to  do  something  to- 
gether. I  think  they  will  so  make  up  their  minds. 
The  prosecution  of  this  great  war,  involving  as  it  does 
the  expenditure  of  every  ounce  of  the  effort  of  nations, 
has  opened  the  eyes  of  everybody,  as  nothing  ever  did 
before,  to  the  necessity  and  benefit  of  cooperation. 
Whereas  former  wars  were  matters  of  about  90 ''c  direct 
fighting  and  10 ""r  engineering,  the  present  war  is  about 
20 Sc  fighting  and  80 ^r  engineering.  The  engineers 
have  to  work  three  months  or  more  in  order  to  let  the 
infantry  go  over  the  top  and  fight  for  a  few  days.  In 
order  that  the  engineers  may  do  their  work,  the  in- 
dustries at  home  must  supply  them  with  material.  We 
have  learned  that  in  order  to  maintain  the  supply  of 
material  our  industries  are  bound  to  organize  them- 
selves, for  in  no  other  way  can  they  do  what  is  neces- 
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sarj'.  During  the  last  year  iron  and  steel  men,  copper 
men,  lead  men,  and  others  have  entered  into  associations 
among  themselves  such  as  they  never  had  before.  They 
have  become  better  acquainted  with  each  other,  they 
have  learned  to  cooperate,  and  they  have  found  this  to  be 
beneficial.  I  do  not  believe  there  is  anybody  who  will 
say  that  such  associations  will  not  endure  and  that  they 
will  not  be  strengthened  to  meet  not  only  the  problems 
of  the  war,  but  also  those,  that  may  be  more  serious, 
that  will  come  afterward.  Everj-  few  days  do  we  hear 
of  some  new  industrial  association  to  promote  the  com- 
mon welfare,  and  by  virtue  of  such  promotion  the  wel- 
fare of  the  country  as  a  whole,  which  stands  on  its 
industries  just  as  a  chair  stands  on  its  legs. 

The  prime  and  inmiediate  question  that  is  before  this 
meeting  is  What  can  an  association  do  for  the  zinc  in- 
dustry? At  once  let  me  say  that  many  people  can  do 
together  what  no  one  can  do  alone.  The  great  thing 
for  the  zinc  producers,  acting  jointly,  to  do  at  this  junc- 
ture is  to  engage  in  efforts  to  increase  the  use  of  zinc. 
If  there  be  any  other  salvation  for  the  industry,  I  can- 
not think  of  it.  You  possess  mines,  mining  plants, 
and  smelting  works  with  a  great  excess  of  capacity  over 
any  use  that  there  is  at  present  or  that  is  in  sight. 
Your  smeltei^s  could  produce  800,000  tons  of  spelter  per 
annum,  and  they  are  now  producing  at  the  rate  of  about 
500,000  tons.  The  change  in  conditions  has  been  so 
kaleidoscopic  during  the  last  four  years  that  I  scarcely 
venture  to  indicate  the  capital  value  of  that  300,000 
tons  of  surplus  capacity.  Some  of  it  was  paid  for  under 
pre-war  conditions ;  some  of  it  at  the  higher  prices  that 
subsequently  prevailed.  Some  of  it  is  in  natural-gas 
plants  and  some  of  it  in  coal-fired  plants,  which  are 
more  costly.  But  if  I  should  generalize  the  capitaliza- 
tion of  that  capacity,  not  in  terms  of  replacement  value 
but  rather  in  terms  of  its  brick  and  steel  and  labor 
when  built — if,  in  other  words,  I  should  estimate  its 
cost  at  $10,000,000 — I  think  that  my  estimate  would  be 
conservative. 

The  value  of  idle  mining  and  milling  plants  I  hesi- 
tate even  to  gues."^,  but  it  also  must  be  large.  In  the  six 
states  comprising  the  Wisconsin  and  Joplin  districts,  in- 
cluding Arkansas  and  Oklahoma,  there  was  a  milling 
capacity  in  1914  of  about  10,000,000  tons,  and  nearly  that 
quantity  of  ore  actually  milled.  A  record  that  I  have 
caused  to  be  compiled  shows  that  120  mills,  costing  about 
$6,000,000,  and  possessing  a  capacity  for  about  13,000,- 
000  tons  of  ore,  were  built  during  1915,  1916  and  1917, 
and  doubtless  that  record  is  incomplete.  But,  anyhow, 
the  miners  of  these  six  states  actually  milled  upward 
of  19,000,000  tons  of  ore,  or  dirt,  if  you  please,  in 
1917,  and  my  estimate  of  23,000,000  tons  of  milling 
capacity  of  an  original  cost  of  $9,000,000  at  the  end  of 
1917  is  none  too  high,  except  for  such  portion  of  it 
as  has  already  been  abandoned  and  written  off.  Since 
then  more  mills  have  been  built,  especially  in  Oklahoma. 
How  much  of  this  milling  capacity  is  now  idle,  I  scarcely 
venture  to  guess.  I  can  hardly  say  that  it  is  the  same 
ratio  as  smelting  capacity,  for  the  smelters  never  main- 
tained their  maximum  for  a  whole  year;  and,  moreover, 
their  use  of  importe<l  ore  was  radically  reduced;  but, 
nevertheless,  it  is  obvious  that  a  present  production  at 
the  rate  of  500,000  tons  of  spelter  ner  annum,  as  com- 
pared with  680,000  tons  in   1917,  means  the  u.se  of  a 


correspondingly  less  quantity  of  ore  and  a  reduction 
from  the  23,000,000  tons  of  milling  capacity  in  the  six 
states.  Bearing  in  mind  that  these  states  accounted 
for  only  50  ^r  of  the  country's  production  of  spelter  in 
1917,  and  that  I  am  talking  only  of  milling  capacity, 
not  of  mining  plant  and  the  mines  themselves,  I  may 
venture  to  say  that  the  capitalization  of  the  idle  mining 
and  milling  capacity  of  the  American  zinc  industry  to- 
day is  at  least  equal  to  that  of  the  idle  smelting  capacity 
and  may  we  therefore  say  $20,000,000  for  the  industry? 
This  figure  is  very  rough.  I  am  trying  merely  to  af- 
ford some  indication  of  the  magnitude  of  the  problem 
so  that  we  may  view  it  and  discuss  it  with  the  proper 
perspective. 

Now,  much  of  this  surplus  capacity  is  destined  to  be- 
come moribund  and  eventually  to  be  thrown  away  un- 
less some  use  be  found  for  it,  and  I  cannot  think  of 
any  use,  save  to  a  small  extent  in  making  sulphuric 
acid,  except  in  the  production  of  zinc.  A  large  part  of 
your  profits  in  1915-17  is  tied  up  in  this  plant,  and  there 
may  turn  out  to  be  no  profit  at  all  unless  you  do  some- 
thing. At  the  least,  this  capital  is  at  present  earning 
nothing.  Indeed,  the  predicament  of  the  industry  is 
worse  than  that.  For  a  greatly  increased  number  of 
concerns,  both  mining  and  smelting,  have  become  par- 
ticipators in  the  business.  Not  only  has  a  greatly  in- 
creased plant  been  capitalized,  but  also  a  greatly  in- 
creased administration  of  the  business;  wherefore  there 
is  an  expanded  overhead.  Consequently,  many  of  your 
plants,  operating  at  only  40%  capacity,  are  showing 
th<.  increased  cost  per  ton  of  ore  smelted  that  inevitably 
follows  from  operation  at  reduced  capacity.  I  suppose 
that  some  have  even  reached  the  stage  of  resignation 
where  they  may  philosophically  reason  that  the  less  ore 
that  is  smelted  the  less  money  may  be  lost  in  the  ag- 
gregate, even  if  the  loss  per  ton  of  ore  be  more.  Many 
mining  companies  no  doubt  are  deluding  themselves 
with  the  fancy  that  they  are  jnst  breaking  even,  when 
in  fact  they  are  not  really  getting  a  new  dollar  for 
an  old  one. 

With  this  disagreeable  and  unhealthy  situation  in  the 
zinc  industry,  we  find  that  at  the  same  time  the  country 
is  in  desperate  need  for  many  of  the  other  metals. 
The  shortage  of  tin  is  acute;  of  copper  there  is  not 
enough;  nor  is  there  of  iron  and  steel.  In  the  lead 
industry  there  are  ominous  clouds.  In  zinc  only,  among 
the  major  metals,  is  there  .plenty.  Manifestly,  every 
pound  of  zinc  that  can  be  substituted  for  the  scarcer 
metals  at  this  time  is  a  patriotic  service.  Incidentally, 
it  will  be  helpful  to  the  zinc  industry  itself. 

I  should  take  too  much  of  your  time  if  I  should  begin 
to  elaborate  to  you  my  idf^as  as  to  the  more  extensive 
uses  of  zinc  that  may  be  made,  and  my  ideas  at  present 
are  but  imperfect,  anyhow.  I  will  confine  myself  to 
general  principles.  Most  metals  have  some  uses  that 
are  peculiar  to  themselves,  owing  to  special  properties; 
i.  e.,  such  as  those  that  make  copper  valuable  as  an 
electrical  conductor  and  tin  for  solder.  Other  uses  are 
due  merely  to  certain  general  properties,  such  as  mal- 
leability or  ductility,  which  make  them  capable  of  being 
rolled  into  sheet  or  drawn  into  wire.  For  many  pur- 
poses sheet  zinc  may  serve  just  as  well  as  sheet  copper, 
or  a  zinc  casting  may  be  quite  as  good  as  brass.  Ir 
some  cases  zinc  may  be  really  better  than  some  othei 
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metal  that  is  commonly  used,  owing  to  tradition  or 
habit,  but  the  manufacturing  and  consuming  trade  may 
not  know  it.  I  have  not  the  least  doubt  that  zinc  can 
advantageously  be  employed  for  a  great  many  more  pur- 
poses in  this  country  than  it  ever  has  been.  Even  be- 
fore the  war  it  was  employed  for  more  purposes  in 
Europe  than  here.  Since  the  war  it  has  been  employed 
in  Germany  for  more  purposes,  in  substitutions  for 
other  metals,  than  anybody  ever  thought  of  previously. 
If  we  wait  for  the  war  to  be  over,  we  shall  learn  some 
marvellous  things  of  what  the  Germans  have  done 
with  zinc;  but  that  will  be  far  too  late  for  us.  We  ought 
to  get  busy  to  learn  things  and  to  push  things  for  our- 
selves. This  is  the  psychologic  time,  right  now,  when 
zinc  is  plentiful  and  cheap  and  some  of  the  other 
metals  are  scarce  and  dear.  Obviously,  those  that  are 
scarcest  and  dearest  are  the  ones  to  go  gunning  for 
first.  A  multitude  of  consumers  will  be  interested  in 
substituting  the  cheap  metal  for  the  dear  ones  if  they 
be  shown  how  to  do  it,  and  in  showing  them  the  in- 
dustry will  not  only  be  helping  itself,  but  also  will  be 
performing  a  national  service. 

History  has  a  curious  way  of  repeating  itselE  ^Did 
many  of  you  ever  pause  to  think  that  zinc  is  com- 
mercially a  relatively  young  metal?  The  ancients  did 
not  know  it  at  all.  The  Chinese  had  it,  probably  in  only 
a  small  way,  several  hundred  years  ago,  but  the  pro- 
duction in  Belgium  was  not  begun  until  1807.  Then 
for  many  years  the  industry  was  only  a  trifling  and 
struggling  affair.  There  was  no  broad  market  for  the 
metal.  The  people  did  not  know  what  to  do  with  it. 
It  was  not  until  Dominique  Mosselman,  a  man  of  vast 
energy,  entered  the  business  in  1818,  just  100  years  ago, 
and  devoted  himself  to  establishing  a  market  for  zinc 
by  educating  the  people  in  its  uses,  that  the  industry 
could  be  said  to  have  its  commercial  birth,  and  even 
at  his  death,  in  1837,  it  could  scarcely  be  said  to  exist 
in  the  west  of  Europe  except  in  expectancy.  We  are 
therefore  confronted  now  with  the  same  problem  as 
Mosselman  and  his  successor — the  Vieille  Montagne 
company —  viz.,  the  creation  of  new  uses  for  the  metal. 

The  promotion  of  the  use  of  zinc  is,  in  my  mind,  the 
main  thing  for  an  American  Zinc  Institute  to  consider. 
I  do  not  want  you  to  be  under  any  illusion  that  great 
accomplishments  are  to  be  expected  overnight.  It  is, 
on  the  contrary,  an  enterprise  that  should  be  entered 
upon  onlj^  with  patience  and  broad  perspective  and  not 
too  rosy  expectations  that  it  will  make  you  everlasting 
fortunes.  It  may,  it  probably  will,  be  slow  in  showing 
results.  The  results  may  be  obscured  by  offsetting  ad- 
versities. The  results  may  be  mainly  in  keeping  the 
industry  from  passing  into  a  worse  state  than  it  is  in 
now.  About  the  only  test  of  results  will  be  what  is 
shown  by  the  statistics  of  production  and  consumption, 
and  even  they  will  not  be  infallible  indices.  It  is  go- 
ing to  require  a  lot  of  hard  work,  a  lot  of  time  and  a 
lot  of  money,  but  nevertheless  it  is  going  to  be  a  good 
thing  to  do.  As  to  the  time  and  money  that  ought  to  be 
contemplated,  I  shall  revert  subsequently. 

But  while  this  proposed  promotion  is  being  instituted 
and  is  going  on,  I  can  think  of  some  other  things  that 
may  beneficially  be  undertaken,  some  of  which  will  have 
earlier  results,  and  not  by  any  means  results  that  will 
be  only  small.   One  of  these  is  better  statistical  service. 


Now,  the  zinc  industry  has  not  been  destitute  in  the 
past  of  knowledge  of  what  has  been  going  on  within 
itself,  as  revealed  by  statistics.  On  the  contrary,  I 
think  that  this  industry,  thanks  to  the  cooperation  of  all 
the  producers  and  their  appreciation  of  the  benefits  ac- 
cruing, has  been  rather  better  served  in  this  respect  than 
other  metal  industries  have.  But  even  at  the  be.st,  our 
statistical  reports  are  only  imperfect  pictures  and  they 
are  capable  of  great  improvement,  to  the  great  advant- 
age of  everybody  in  mining  and  manufacturing,  in  buy- 
ing and  selling. 

We  have  been  hearing  recently  a  lot  of  talk  of  how  the 
Germans  captured  the  metal  business  of  the  world;  of 
how  the  British  and  lately  ourselves  have  broken  their 
hold  by  the  seizure  of  their  concerns.  There  has  been 
a  lot  of  buncombe  in  this.  The  Germans  may  have 
captured  the  metal  business  of  the  Continent,  but  of  the 
world  they  never  did.  Such  a  charge  is  too  absurd  to 
talk  about.  Yet  it  is  true  that  over  a  long  period  of 
years  the  Germans  have  bought  American  copper  more 
cheaply  than  have  our  domestic  consumers.  It  is  true 
that  previous  to  the  war,  on  those  occa.sions  when  we 
have  had  a  surplus  of  spelter  and  have  had  to  export, 
it,  the  sales  could  only  be  made  at  a  painful  sacrifice. 
It  is  true,  moreover,  that  in  trading  in  metals  the 
Frankfurt  houses  and  their  affiliated  concerns  have 
made  a  great  deal  of  money.  How  were  they  able  to  do 
that?  Why,  simply  by  knowing  more  of  conditions  than 
other  people;  by  taking  the  trouble  to  know  more;  by 
knowing  when  to  buy  and  when  to  sell.  My  friends, 
our  grievance  that  Germany,  or  Europe,  has  bought  our 
copper  and  spelter  more  cheaply  than  have  our  own 
people  boils  down  to  that.  Only  a  few  days  ago  I  read 
an  extract  from  a  German  paper  complaining  of  how  the 
American  copper  magnates  had  been  arbitrary  and  ruth- 
less in  what  they  had  made  German  manufacturers  pay 
for  copper. 

Now,  how  did  the  German  trading  houses  acquire 
such  a  powerful  knowledge?  They  acquired  it  by  study, 
and  by  organizing  adequate  intelligence  services,  and 
by  collecting  and  publishing  and  analyzing  statistics. 
Many  of  you  know  the  painstaking  and  comprehensive 
statistical  pamphlet  that  the  Metallgesellschaft  used  to 
issue  annually.  Do  you  think  that  that  work  was  done 
for  the  fun  of  the  thing,  or  to  enable  some  one  to  ride 
a  hobby  ?  Not  at  all.  It  was  one  of  the  German  means 
of  aquiring  knowledge  that  was  stupendously  useful  in 
the  business. 

I  am  bordering  upon  a  subject  that  is  far  broader 
than  what  comes  within  the  scope  of  the  zinc  industrj- 
alone.  I  must  confine  myself  to  some  general  features. 
Unless  we  profit  from  the  GeiTnan  experience,  we  shall 
not  put  ourselves  very  much  ahead.  If  we  sit  idly  by, 
some  one  else,  after  the  war,  will  get  ahead  of  us,  just 
as  the  Germans  did  before.  This  is  the  time  of  all  times 
to  seize  upon  this  idea.  For  a  while  the  Germans  are 
not  going  to  be  able  to  collect  international  statistics. 
Animosities  will  prevent.  But  if  we  do  not  do  it,  some 
other  rival  will  do  it,  and  will  get  the  advantage. 

On  this  subject  let  me  quote  the  following  from  a 
letter  to  me  by  one  who  knows  when^of  he  is  talking: 

"It  is  important  not  to  leave  this  field  to  our  French 
and  English  friends.  It  has  been  one  of  the  comer- 
stones  of  German  metal  power,  by  giving  them  a  world- 
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embracing  picture  of  production  aaid  consumption. 
Through  it  they  were  often  ahead  of  all  others  in  recog- 
nizing changing  conditions.  The  United  States  is  en- 
titled, by  reason  of  its  production,  to  be  the  metal  center 
of  the  world,  and  not  Gei-many  or  England.  One  of  the 
steps  in  this  direction  would  be  first-hand  information. 
The  other,  of  course,  is  international  organization  by 
Americans  both  for  buying  and  selling  materials.  This 
is  one  of  the  things  we  can  learn  from  our  enemies." 

Here  you  have  again  the  international  aspect. 
"WTiether  we  want  to  or  not,  we  have  got  to  open  our 
eyes  to  it,  and  be  governed  in  our  actions  by  what  we 
see.  The  zinc  industry  of  this  countrj'  is  no  longer 
going  to  be  provincial.  It  is  going  to  be  national,  and 
it  is  going  to  have  serious  international  problems  and 
complicated  relations,  which  are  going  to  be  uncomfort- 
able to  us  unless  we  are  prepared  to  face  them  properly. 
We  have  got  to  know  what  is  going  on  in  Great  Britain, 
in  Australia,  in  Japan,  where  there  are  rival  producers, 
and  in  the  South  American  and  other  markets  where 
competitors  will  meet.  In  other  metals  there  will  be 
similar  problems,  and  there  will  be  formed  similar  asso- 
ciations, both  here  and  abroad,  which,  among  other 
things,  will  do  their  own  necessary  statistical  work.  The 
several  bureaus  will  in  some  way  be  brought  together 
in  some  international  form.  But  I  can  tell  you,  based 
upon  no  trifling  experience,  that  with  proper  backing 
and  proper  execution  we — I  mean  we  Americans — can 
do  our  statistical  work,  and  do  it  better  than  Frankfurt 
ever  dreamed.  Without  waiting,  however,  for  that  ulti- 
mate development,  the  American  zinc  industry  ought  to 
get  busy  with  its  own.  That  will  be  of  more  aid  to  you, 
and  more  quickly,  than  anj-thing  you  can  think  of 
unless  you  have  my  imagination.  This  is  one  of  the 
things  that  the  American  Zinc  Institute  can  accomplish 
right  away  with  the  promise  of  some  early,  beneficial 
results. 

Another  thing  to  which  the  Institute  may  well  direct 
its  attention  is  the  education  of  its  members  to  what 
i.:  a  proper  basis  of  accounting,  which  may  well  be 
evolved  into  a  uniform  system.  You  will  forgive,  me, 
I  hope,  if  I  remark  that,  without  any  doubt,  you — 
both  miners  and  smelters — are  at  sixes  and  sevens  with 
regard  to  this  fundamental  subject.  A  lot  of  you  think 
you  are  making  money  who  really  are  not.  Others  of 
you  who  are  really  making  money  are  not  doing  so 
■well  as  you  ought  to.  Some  of  you  who  are  losing 
are  losing  too  much.  There  can  be  no  real  efficiency 
in  your  business,  nor  in  any  other,  without  a  thorough- 
going .sy.stem  of  accounting.  I  know  that  some  of  your 
leading  metallurgical  companies,  which  have  what  they 
consider  to  be  perfectly  elegant  sets  of  books,  are  lack- 
ing in  a  good  deal  of  the  elemental  information  they 
ought  to  have,  or  else  they  do  not  possess  it  in  the 
form  they  ought  to. 

In  advising  you  to  give  thought  to  this  matter  and 
in  emphasizing  the  importance  of  it  I  make  no  pretense 
to  b^ing  original.  It  wa.s  the  one  great  lesson  that 
Edward  N.  Hurley  learned  during  his  ministry  as  chair- 
man of  the  Federal  Trade  Commission,  when  he  had 
unusual  opportunity  to  examine  the  accounts  of  Amer- 
ican indu.strieH;  and  he  has  been  preaching  it  ever 
Hince.  Only  a  few  days  ago  he  was  addressing  a  na- 
tional aHswiation   of  coal  operators,   lately    formed   to 


cooperate  for  the  general  welfare,  just  as  you  want  to  do, 
and  in  the  course  of  his  remarks  he  said  this,  which 
I  can  do  no  better  than  to  repeat: 

"It  seems  to  me  that  one  of  the  most  important 
things  your  association  casi  do  is  to  begin  active 
preparations  now  to  increase  your  efficiency  so  as  to 
maintain  the  production  of  coal  at  the  highest  possible 
level.  You  have  taken  the  first  step  in  this  direction 
by  working  out  a  uniform  system  of  cost  accounting 
and  by  organizing  a  cost-accounting  department  to 
assist  mine  operators  to  put  their  business  on  a  sound 
basis.  In  every  trade  association  the  strong  must  help 
the  weak,  and  in  most  cases  the  weak  are  those  who 
know  the  least  about  their  own  business.  Accordingly, 
the  first  move  to  strengthen  your  industry  is  to  teach 
those  weak  producers  the  facts  about  their  own  condi- 
tions. Coal  should  be  mined  at  a  profit,  but  no  man 
can  know  whether  he  is  really  making  a  profit  or  not 
unless  he  knows  his  costs. 

"Profits  are  not  all,  however.  No  man  can  know 
whether  his  organization  is  really  efficient  or  not  unless 
he  knows  his  costs  and  unless  he  has  some  standard 
of  costs,  either  the  average  for  his  field  or  the  figures 
of  the  lowest  producer,  which  he  can  use  to  compare 
with  his  ovni.  It  is  vital  to  us  all  to  develop  the 
highest  industrial  efficiency  of  which  we  are  capable 
today.  In  one  sense,  this  whole  war  is  a  test  of  in- 
dustrial efficiency.  Thoroughgoing  cost  accounting  is 
the  very  basis  of  efficiency  in  your  business,  as  in  every 
other  business." 

This  association  of  coal  operators  has  already  begun 
to  do  that  very  thing.  I  am  prepared  to  adopt  Mr. 
Hurley's  words  and  substitute  zinc  for  every  time  he 
said  coal,  and  to  assure  you  that  the  advice  is  wise. 
With  proper  cost  accounting,  preferably  on  a  uniform 
basis,  you  will  know  what  you  individually  are  doing, 
either  in  mining  or  smelting.  With  proper  accounting 
at  the  sources  of  production,  the  collection  of  statistical 
data  will  be  easy.  With  the  right  kind  of  statistical 
service,  you  will  know  what  the  industry  is  doing  as 
a  whole.  You  will  be  able  to  sense  coming  events. 
You  will  be  able  to  form  better  judgment  as  to  when 
to  buy  and  when  to  sell.  You  will  be  able  to  deal  with 
your  laboring  men  in  a  more  intelligent  way  and 
ameliorate  your  labor  troubles,  and  the  last  is  surely 
one   of  the   great  problems   that   confront   you. 

Do  you  ask  me  how  statistical  knowledge  may 
ameliorate  labor  troubles?  Well,  I  was  asked  quite 
recently  to  supply  some  statistical  information  in  just 
such  a  connection.  Thore  was  a  strike  based  on  claims 
of  increased  cost  of  living,  which  statistically  it  was 
easy  to  refute.  Our  employees  are  not  always  un- 
reasonable. We  are  prone  to  make  the  mistake,  when 
our  employees  murmur  and  strike,  that  they  have  no 
good  reason  to  do  any  such  thing.  Often  they  have 
not,  but  sometimes  they  have,  and  we  are  apt  to  be 
blind  to  it,  and  perhaps  unreasonable  ourselves,  until 
it  is  too  late.  But  either  way,  the  administrator  of 
a  business  is  wonderfully  fortified  if  he  knows  just 
what  the  industrial  situation  is,  what  is  the  relative 
efficiency  of  labor,  what  are  the  costs  of  Hving,  what  is 
the  prevailing  scales  of  wages.  I  say  if  he  knows,  and 
does  not  merely  conjecture,  or  perhaps  not  think  of 
things  at  all. 
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On  the  subject  of  labor,  that  is  surely  going  to  con 
tinue  to  be  one  of  your  great  trials  and  tribulations. 
It  is  going  to  be  so  in  everj'  industry.  The  only  answer 
for  a  long  time  is  going  to  be  improvement  of  man- 
agerial efficiency  and  increased  mechanicalization;  the 
substitution  more  and  more  of  machines  for  men.  The 
American  Zinc  Institute  may  well  make  it  one  of  its 
functions  to  examine  critically  the  management  of  the 
mines,  mills  and  smelteries  of  its  members.  A  large 
percentage  of  the  inefficiency  in  production  of  all  com- 
modities is  poor  management.  Perhaps  our  great  cop- 
per-mining industry  is  more  free  from  that  charge  than 
any  other,  but  even  in  it  tremendous  improvements  are 
being  made  all  the  time.  You  might  well  consider  the 
appointment  in  each  district  of  a  committee  on  effi- 
ciency for  the  purpose  of  exerting  efforts  to  improve 
the  performance  of  the  management  of  mines  in  that 
district.  In  what  better  way  could  you  help  the  Govern- 
ment at  this  time?  Even  if  the  Government  may  not 
want  from  you  just  now  any  more  zinc  than  you  are 
producing,  it  certainly  wants  all  that  you  can  possibly 
do  in  the  way  of  paying  taxes  and  subscribing  for  bonds, 
and  how  better  can  you  render  that  aid  than  by  in- 
creasing efficiency  and  saving? 

I  might  outline  other  things  for  you  to  do,  but  I 
fear  lest  I  weary  you.  We  hope  that  we  can  so  promote 
the  American  zinc  industry  that  after  the  war  we  shall 
have  a  noble  export  business,  both  in  crude  metal  and 
in  manufactures.  It  will  be  necessary  to  consider  joint 
action  in  meeting  foreign  competition,  which  now,  by 
tha  terms  of  the  Webb  law,  is  legal.  We  ought  to 
consider  educational  steps  for  our  own  common  benefit 
besides  those  which  I  have  previously  indicated.  We 
may  well  contemplate  the  nature  of  relations  with  manu- 
facturers in  this  country,  the  consumers  of  our  product. 
But  these  and  other  interesting  possibilities  may  be 
postponed  for  discussion  at  another  time. 

My  main  recommendations  to  you,  therefore,  are 
steps  to  increase  the  use  of  zinc  in  this  country,  and 
steps  to  increase  your  efficiency  in  both  production  and 
selling,  among  which  are  statistical  service  and  the  or- 
ganization of  a  good  system  of  uniform  accounting. 
The  big  thing,  however,  seems  to  me  to  be  to  increase 
the  use  of  the  metal.  If  you  are  going  to  carry  out 
this  program,  you  must  make  up  your  minds  to  under- 
take it  in  a  big  way.  You  must  have  patience  and  a 
proper  sporting  spirit.  The  leaders  whom  you  choose 
must  have  judgment,  inspiration  and  bold  imagination. 
Without  imagination  they  cannot  accomplish  much  that 
is  worth  while.  They  must  have  visions  and  must  make 
them  come  true.  There  is  no  use  in  thinking  of  under- 
taking the  job  in  any  picayune  or  mediocre  way. 

I  cannot  outline  any  budget  to  you.  There  will  be  need 
of  a  staff  of  good  men.  I  think  a  dozen  might  be 
put  advantageously  to  work  about  as  rapidly  as  they 
could  be  secured.  You  will  need  a  laboratory,  or  labora- 
tories, for  testing  purposes.  You  will  have  to  issue 
publications  to  reach  the  people  you  want  to  convince 
and  also  to  apprise  your  own  members  of  what  is  going 
on.  You  will  have  to  advertise,  which  may  cost  a  great 
deal  of  money.  No  one  can  intelligently  forecast  all 
of  these  expenses,  and  others,  at  the  present  time.  But 
if  you  contemplate  spending  $200,000  per  annum  for 
the    next    fi  e    years    I    do    not    think    that    would    be 


any  too  much.  It  is  a  big  job  that  v^^e  are  discussing. 
After  all,  the  sum  that  I  have  mentioned  is  only  about 
1%  of  the  capital  that  is  tied  up  in  idle  plant  at  the 
present  time. 

I  have  not,  perhaps,  stuck  very  closely  to  my  theme 
of  what  the  zinc  industry  can  do  to  help  the  country 
win  the  war.  It  is  my  conception  that  the  indu.stry  by 
helping  itself  can  best  help  the  country.  If  the  in- 
dustry can  induce  the  people  to  use  zinc  more  freely, 
and  thereby  release  scarcer  metals  that  may  be  more 
especially  required  for  munitions;  and  if  the  industry 
can  increase  its  own  efficiency  in  production;  and  if, 
then,  I  be  asked  "What  else  can  it  do  to  play  its  maxi- 
mum part?"  I  shall  find  it  difficult  to  offer  any  answer 
but  "nothing  more." 


Strontium  in  1917* 
By  James  M.  Hill 

Approximately  4035  short  tons  of  strontium  ore, 
valued  at  about  $87,700,  of  which  about  10%  was 
strontianite  (strontium  carbonate)  and  the  remainder 
celestite  (strontium  sulphate),  was  mined  in  the  United 
States  in  1917,  in  California,  Texas  and  Washington; 
and  about  1700  tons  of  English  celestite  was  imported. 

The  principal  market  for  celestite  and  strontianite 
is  in  the  East,  the  largest  buyers  apparently  being  the 
Foote  Mineral  Co.,  of  Philadelphia,  and  E.  I.  du  Pont 
de  Nemours  &  Co.  (Harrison  Works),  also  of  Phila- 
delphia The  Beckman  &  Linden  Engineering  Corpora- 
tion, of  San  Francisco,  and  a  firm  in  Seattle  are  also 
buying  strontium  ores. 

Prices  reported  by  sellers  of  celestite  ranged  from  $20 
to  $22  a  short  ton,  but  for  strontianite  ores  prices  from 
$35  to  $90  a  short  ton  were  reported.  The  Foote 
Mineral  Co.  on  July  14,  1917,  was  selling  ground  celestite 
(90^^  SrSOJ  at  2c.  per  lb.  ($40  a  ton)  and  ground 
strontianite  (83%  SrCO,)  at  7c.  per  lb.  ($140  a  ton). 

Four  companies  in  the  United  States  reported  sales 
of  strontium  carbonate  and  strontium  nitrate  in  1917. 
aggregating  about  3,000,000  lb.,  or  1500  short  tons.  The 
principal  salt  sold  was  the  nitrate  in  addition  to  a  few 
thousand  pounds  of  strontium  bromide,  and  several 
thousand  pounds  of  sulphide,  which  was  presumably 
used  for  making  other  salts. 

The  demand  for  strontium  salts  comes  principally 
from  makers  of  fireworks  and  night  signals.  Quota- 
tions on  strontium  carbonate'  have  been  steady  through- 
out the  year  at  40  to  45c.  per  lb.  for  technical  carbonate 
and  55  to  60c.  per  lb.  for  pure  carbonate.  Strontium 
nitrate  was  quoted  at  42  to  52c.  per  lb.  at  the  beginning 
of  1917,  but  declined  to  25  to  30c.  per  lb.  in  June  and 
remained  at  that  figure  till  the  end  of  the  year. 


Australian  Copper  and  Tin  go,  to  a  large  extent,  to 
Creat  Britain  and  other  ally  nations  for  the  making  of  muni- 
tions. In  1916  about  39,300  tons  of  copper  was  produced,  of 
which  26,340  tons  was  shipped  to  Great  Britain  and  9530 
tons  to  her  colonies  and  Allies.  About  5590  tons  of  tin  was 
produced  in  the  same  year,  and  of  this  4750  tons  was  ex- 
ported, of  which  about  2180  tons  went  to  Great  Britain  and 
the  remainder  to  the  Allies  and  the  dominions. 


♦Excerpts  from  "Mineral  Resources  of  the  Unitod  States.  1917  " 
Part  II. 

'"Oil,   Drug,   and   Paint  Reporter,"  Vols.    91-92.    1917. 
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Lowering  Shaft  Timbers 

By  C.  T.  Rice 

Shaft  timbers  are  often  lowered  into  the  mine  from 
the  surface  by  swinging  them  under  the  bottom  deck  of 
the  cage,  but  this  practice  frequently  gives  trouble,  for 
the  square  daps  cut  in  the  timbers  are  likely  to  catch 
on  the  shaft  sets  while  being  lowered.  When  this  oc- 
curs, something  generally  is  broken  before  the  hoist 
can  be  stopped.  At  the  Hecla  mine,  Burke,  Idaho,  a 
good  method  of  lowering  shaft  timbers  to  the  level  from 


.\rra.\i;ement     for     landing     shaft    timbers     at 
underground    station 

which  the  sinking  is  being  done  has  been  devised.  It 
consists  of  removing  the  top  deck  of  the  two-deck  man- 
cage  and  lowering  the  wall-  and  end-plates  on  the  cage 
with  the  tops  of  the  timbers  extending  through  the 
hood.  Owing  to  the  construction  of  the  cage  (the  top 
deck  is  held  in  position  on  supporting  angle-iron  ledges 
by  four  pins),  this  change  can  be  made  easily  and 
quickly. 

At  the  station  where  timbers  are  to  be  landed,  a 
block  is  secured  in  the  roof  about  five  feet  back  from 
the  line  of  the  shaft.  Through  this  pulley  is  a  wire  rope 
provided  at  one  end  with  timber  tongs  and  fastened  to  a 
Little  Tugger  hoist,  which  is  clamped  to  one  of  the 
posts  of  the  station  timbers.  In  landing  the  wall 
plates  so  that  they  will  not  be  injured,  the  timber  tongs 
are  nipped  into  the  wall  plate  about  the  middle.  After 
the  Litile  Tugger  hoist  has  taken  most  of  the  weight 
of  the  timber,  a  .shaftman  sinks  a  picaroon  (a  pick 
would  .serve  the  purpose,  but  not  as  well)  into  the  wall 
plate  near  its  bottom  and  walks  out  in  the  station  with 
the  end.  As  he  does  so,  the  drum  of  the  hoist  is 
Hlacked  off  and  the  wall  plates  are  lowered  gently  upon 
the  station.  In  this  manner  the  shaft  timbers  are 
lowered  at  the  usual  hoisting  speed  without  danger  to 
the  shaft,  and  are  landed  easily  and  quickly,  without 
injury,  on  the  station  floor. 


Dog  for  Lowering  Mine  Timbers 
Into  Stopes 

Timbers  occasionally  get  away  while  lowering  or 
hoisting  into  stopes,  even  when  a  chain  is  used  on  the 
rope  to  grip  the  piece  better.  This  is  especially  true  if 
the  timbers  are  wet  or  icy.  At  the  Hecla  mine  at 
Burke,  Idaho,  much  heavy  round  timber  has  to  be  either 
lowered  or  hoisted  into  the  stull-set  stopes.  The  caps 
are  green  timbers  and  average  about  14  in.  diameter 
and  from  7  to  16  ft.  long,  and  the  posts  are  about  8  ft. 
long  and  of  10  in.  diameter.  These  rather  heavy  tim- 
bers are,  nevertheless,  handled  safely  and  easily,  and  got 
into  the  stopes  by  using  dogs  and  chains  on  the  ropes. 

A  chain  such  as  is  frequently  used  on  the  end  of  a 
timber  rope  is  spliced  to  the  cable,  and  the  weight  of  the 
timbers  requires  an  air  hoist.  Instead  of  having  a  ring 
at  the  end,  this  chain,  which  is  much  longer  than  the 
chains  ordinarily  used,  has  a  strong  clevis,  which  serves 
a  double  purpose.  When  timbers  are  being  hoisted  into 
a  stope,  it  is  used  to  fasten  the  chain  to  itself  after  it  has 
been  wrapped  several  times  around  the  stick;  when 
lowering  timbers,  the  clevis  is  used  to  fasten  to  the 
chain  a  ring  that  has  several  timber  dogs  secured  by 
short  chains.     In  lowering  timbers,  reliance  is  placed 


I<UG.  1 


FIG.  i; 

TI.MBIOR   DOG   AND   MANNER   OK    FASTENING   TIMBER 

entirely  upon  the  dogs,  several  being  sunk  into  the  stick 
if  it  is  large. 

The  timber  dog  shown  in  Fig.  1  is  made  of  1^-in. 
steel  and  has  an  ordinary  timber-dog  point  at  one  end, 
and  at  the  other  it  is  bent  back.  When  it  is  desired  to 
take  the  dog  out  of  a  timber,  all  that  is  necessary  is  to 
hit  the  dog  on  the  bent  end  so  as  to  pry  it  out.  About 
two-thirds  the  way  from  the  dog  end,  the  drill  steel  is 
flattened  and  a  hole  about  an  inch  in  diameter  is  Dunched 
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through.  A  long  narrow  link  made  of  s-in.  steel  and 
large  enough  to  slip  easily  back  and  forth  over  the  rope 
chain  is  then  put  through  and  welded. 

In  hoisting  timber,  the  dog  is  fastened  loosely  to  the 
cable  by  means  of  this  link.  First  the  chain  is  wrapped 
several  times  around  the  timber  near  the  bottom  and 
fastened  to  itself  by  the  clevis.  Then  the  dog  is  slipped 
up  along  the  cable  until  it  can  be  sunk  into  the  top  end 
of  the  stick.  When  the  top  of  the  timber  has  been 
hoisted  level  with  the  landing  floor  in  a  stope,  a  pica- 
roon is  applied  and  the  dog  at  the  top  knocked  loose. 
Then,  as  the  timber  is  hoisted  further,  the  top  end 
skids  out  on  the  floor,  and  the  stick  is  guided  by  means 
of  the  picaroon  to  the  place  where  it  is  to  be  used.  Fig. 
2  shows  clearly  this  method  of  landing  timbers. 

In  lowering  the  timbers,  a  ring  to  which  four  dogs 
are  fastened  by  short  chains  is  used.  If  the  timber  to 
be  lowered  happens  to  be  large,  it  is  lowered  singly  and 
with  three  dogs.  If  the  timbers  are  small,  several  are 
lowered  at  one  time,  a  dog  being  sunk  into  each  near  the 
top.  Whether  the  timbers  are  lowered  singly  or  several 
at  the  same  time,  they  are  fastened  only  at  the  top,  so 
that  as  soon  as  the  floor  is  reached  they  can  be  landed 
easily  by  the  use  of  a  picaroon  applied  at  the  lower  end. 
the  workman  walking  out  into  the  stope  with  the  tim- 
ber. Thus  when  lowering  as  well  as  hoisting  timber,  the 
bulk  of  the  weight  is  kept  on  the  cable,  and  the  work  of 
landing  a  heavy  piece  is  reduced  to  a  minimum. 


The  Ford  Mine  Locomotive 

The  illustration  shows  one  more  use  to  which  the 
universal  Ford  motor  has  been  put  and  its  adaptability 
for  underground  haulage  problems.  The  locomotive  was 
built  by  the  McFarlane-Eggers  Machinery  Co.,  of  Den- 
ver, and  is  now  operating  in  the  Royal  Flush  mines,  of 
Columbine,  Colo.  Details  of  the  body  are  apparent  from 
the  illustration.     The  locomotive  has  a  four-wheel  fore 


THE  COMPACT  AND  USEFUL  FORD  MINE  LOCOMOTIVE 

truck  which  is  pivoted  to  the  frame.  The  frame  con- 
sists of  three  iron  castings,  on  which  the  well-known 
bonnet  and  a  wooden  cab  and  seat  have  been  mounted. 

The  locomotive  shown  operates  ovei:  an  18-in.  gage 
track  and  will  negotiate  an  8-ft.  radius  curve.  It  is  30 
in.  wide,  7h  ft.  long  and  weighs  2500  lb. ;  and  the  overall 
height  at  the  cab  is  only  4  ft.  The  locomotive  travels  at 
a  speed  of  10  miles  an  hour  and  will  draw  from  six  to 


eight  one-ton  cars.  This  adaptation  of  the  Ford  motor 
will  undoubtedly  solve  many  problems  in  small  outlying 
districts  heretofore  handicapped  by  the  necessity  of 
choosing  between  costly  hand  tramming  over  long  dis- 
tances or  expensive  and  unwarranted  haulage  in- 
stallations. 


Use  of  Side  Board  in  Loading  Cars 

By  Hale  H.  Hunner* 

In  loading  the  stockpile  at  the  Ferro  mine  of  the 
Onahman  Iron  Co.,  on  the  Cuyuna  range,  in  Minnesota, 
the  main  line  running  to  the  shaft  was  used  as  the  load- 
ing track  in  making  the  first  cut.  The  toe  of  the  pile 
reached  to  within  five  feet  of  the  track  rail  and  had  been 


HARDWOODBOTW^BOARD^ 


Strap  Iron  4 


DETAIL  OF  SIDE  BOARD  USED   IX  LOADING  CARS 

riprapped  about  five  feet  high.  On  the  opposite  side  of 
the  track  the  embankment  extended  on  the  level  about 
two  feet  beyond  the  end  of  the  ties  and  then  sloped  off 
abruptly  into  a  borrow  pit  about  eight  feet  below  the 
grade  of  the  track.  This  slope  was  covered  with  pieces  of 
rock  that  had  been  trimmed  from  loads,  as  well  as  a  con- 
siderable tonnage  of  high-grade  ore  in  large  pieces  and 
fines  that  had  fallen  from  cars  in  previous  seasons.  To 
recover  much  of  the  ore  thus  spilled  would  have  cost  more 
than  it  was  worth,  as  it  was  so  underlaid  with  sand  and 
rock  that  it  was  impossible  to  shovel  it.  The  new  spill 
from  the  dipper  teeth  was  equally  hard  to  recover. 

I  tried  the  use  of  the  movable  side  board  shown  in  the 
illustration  and  saved  from  two  to  three  tons  in  a  day's 
loading.  When  a  car  was  about  half  full,  the  board  was 
put  in  position  on  it  by  two  of  the  pitmen.  When  the 
car  was  loaded,  the  pitmen  shoveled  enough  ore  away 
from  the  board  to  enable  them  to  drag  the  remainder  up 
the  side  of  the  load  as  they  removed  the  board.  As  the 
railroads  were  demanding  maximum  loads,  the  car  spwt- 
ter  always  saw  that  the  board  was  used.  There  was 
no  delay  due  to  shifting,  as  this  was  done  between  shovel 
dips.  By  the  time  the  two  pitmen  could  trim  the  car  and 
have  the  board  ready  to  shift,  the  next  car  would  be  full 
enough  for  the  board  to  be  placed  on  it. 


•Onahman  Iron   Co.,    Ironton,   Minnesota. 
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Small  Turbo-Generator  Unit 

The  Westinghouse  Electric  &  Manufacturing  Co.  has 
recently  produced  a  small  turbo-generator  unit  for 
direct-current  service.  This  unit  is  designed  for  10  kw. 
output,  although  a  temporary  load  of  approximately 
12.5  kw.  may  be  obtained.     A  smaller  unit  of  8.5  kw. 


REUEF  VALV£ 
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W.   E.  &  M.  CO.  TURBO-GEXERATC  U 

gives  a  range  of  capacity  suitable  not  only  for  lighting 
work,  but  also  for  the  many  electro-magnetic  purposes. 

Among  the  fields  of  service  for  which  it  is  adaptable 
may  be  mentioned  surface  mining,  where  flood  lighting 
for  night  work  has  come  into  general  use.  Its  range 
of  operating  conditions  (80  to  235  lb.  inlet,  and  from 
0  to  10  lb.  back  pressure)  makes  this  a  suitable  unit 
for  other  purposes.  Since  the  energy  developed  is 
direct  current,  the  installation  is  finding  favor  for 
use  on  steam  locomotive  cranes  where  the  current  is 
u.sed  for  lifting-magnets.  Many  of  these  cranes  are  now 
equipped  with  electro-magnets,  and  this  addition  en- 
ables the  purchaser  to  have  all  the  advantages  of  the 
electric  locomotive  crane  for  handling  scrap  iron  in 
electrolytic  refining  and  elsewhere.  Its  construction 
is  such  that  it  can  be  used  at  considerable  distances 
from  machine  or  repair  shops.  There  are  no  reciprocat- 
ing parts  to  wear  out;  and,  apart  from  filling  the  oil 
well  occasionally,  no  further  attention  is  needed. 

It  is  simply  constructed  and  possesses  many  of  the 
features  found  in  larger  units.  Among  these  is  a 
hand  and  automatic  throttle  valve,  and  an  emergency 
overspeed  governor,  placed  on  the  generator  end  of  the 
unit,  which  automatically  closes  the  throttle  valve  of 
the  turbine  if  the  unit  should  show  a  disposition  to 
overspeed.  The  device  consists  of  a  small  weight  placed 
in  the  shaft  of  the  unit  which,  when  the  predetermined 
Bpeed  18  reached,  engages  a  trip  lever  connected  in  such 
a  way  to  the  throttle  valve  that  it  is  then  automatically 
closed. 

The  most  important  feature  of  this  unit  is  that  it 
ha.H  but  one  revolving  part,  the  generator  shaft  being 
extended  so  that  it  alHo  carries  the  turbine  rotor.  This 
not  only  makes  a  very  compact  machine,  but  eliminates 
all  coupling  and  alignment  troubles,  and  dispenses  with 


turbine  bearings  and  packing.  The  turbine  rotor  is 
made  of  an  openhearth  steel  forging  in  the  periphery 
of  which  are  placed  blades  of  electric  furnace  steel, 
which  are  held  in  place  by  pins  tightly  driven  in  through 
blade  and  rotor.  The  blades  are  of  the  impulse  type, 
and  although  there  is  only  one  row  of  blades,  yet  by 
means  of  a  reversing  chamber  the  same  steam  is  passed 
through  the  blades  a  second  time,  thus  allowing  complete 
expansion  of  the  steam.  Since  the  unit  is  designed  to 
occupy  the  least  possible  space,  the  manufacturer  has 
equipped  the  generator  with  ball  bearings  (no  bearings 
being  required  on  the  turbine  other  than  the  usual  type 
of  surface  bearing),  thus  effecting  saving  in  bearing 
friction,  while  a  decrease  in  length  and  weight  of  the 
unit  is  possible.  The  complete  model  is  3  ft.  8^  in.  long, 
23  in.  wide  and  18 1  in.  high,  and  a  unit,  with  cover 
removed,  is  illustrated  herewith. 


Arc  Welding  With  a  Portable  Rheostat 

The  electric  welding  outfit  shown  in  the  illustration 
consists  simply  of  a  portable  rheostat  C,  a  contact  plate 
A  and  a  welding  point  B.  The  rheostat  and  contact 
plate  are  connected  in  circuit  with  a  two-pole  switch. 
The  plate  A  is  placed  in  contact  with  the  object  to  be 


IJLKCTRIC   WELDING  OUTFIT   AND   lUIEOSTAT 

welded,  and  the  point  B  applied  in  the  ordinary  man- 
ner to  the  joint  to  be  welded. 

The  illustration  shows  a  rheostat  adaptable  for  a 
150-ampere,  110-volt  circuit  and  it  weighs  only  16j  lb. 
without  the  leads.  The  overall  dimensions  are  2O2  x 
15  X  12  in.,  and  it  is  easily  portable  to  any  part  of  the 
plant.    The  current  is  regulated  from  15  amperes  up  to 
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150  amperes,  in  steps  of  15  amperes,  and  is  suitable, 
consequently,  for  all  kinds  of  welding  with  a  metallic 
pencil. 

The  Electric  Railway  Improvement  Co.,  which  has 
put  this  equipment  on  the  market,  also  manufactures 
rheostats  for  150  amperes  and  220  volts.  The  great  ad- 
vantage of  an  outfit  of  this  kinc.  will  be  readily  appre- 
ciated by  welders  and  machinists,  as  its  portability,  com- 
bined with  flexibility,  affords  a  great  advantage  over 
the  old  type  of  electric  welding  equipment. 


Drill  Steel  Puncher 

ihe  Denver  Rock  Drill  Manufacturing  Co.,  Denver, 
Colo.,  has  just  placed  on  the  market  an  efficient  pneu- 
matic device  for  opening  the  hole  in  the  end  of  a  piece 
of  steel  while  being  worked  into  a  bit  or  lug.  It  is 
called  the  Model  10  Waugh  Steel  Punching  Machine 
and  is  designed  to  be  mounted  on  the  pedestal  of  their 
Model  8  Waugh  Sharpener  directly  in  the  rear  of  the 


WAUGH    STEEL    PUXCHIXG    MACHINE 

vise  jaws,  as  shown  in  the  illustration.  The  punch 
is  held  in  a  tappet  chuck  and  is  hammered  into  the 
steel  as  it  is  fed  forward  by  an  air-feed  cylinder.  The 
operation  is  simple  and  the  machine  will  open  the 
water  hole  in  a  shank  or  bit  in  a  fraction  of  the  time 
required  to  do  it  by  hand.  The  device  may  also  be 
mounted  on  a  separate  pedestal  where  such  an  arrange- 
ment is  desirable. 


The  Monroe  Calculating  Machine 

Over  the  entrance  to  a  Xe  v  York  business  house 
hangs  a  service  flag  containing  a?  stars,  "How  are  you 
making  up  your  loss  in  men?"  the  manager  was  asked. 
"By  women  and  machines,"  he  replied.  The  Monroe 
calculating  machine  does  general  figuring  work — adds, 
subtracts,  divides,  and  multiplies.  One  ver>-  large  con- 
cern figured  out  a  saving  of  Q9'"c  in  time  required  to  do 
a  certain  part  of  its  work.  Another  considered  that  at 
least  15  men  would  be  needed  to  take  over  the  work  of 
the  machines. 

This  machine  will  do  billing,  ledger  posting,  sales 
classifications,  purchase-ledger,  and  purchase  classifi- 
cation work. 

For  many  years  adding  or  calculating  machines  have 
been  used  in  the  offices  of  mining  or  smelting  companies 


for  ordinary  routine  work.  It  has  long  been  recognized 
that  they  offer  far  more  dependable  accuracy  and  speed 
than  the  fastest  human  calculator  could  give,  but,  until 
recently,  these  machines  did  not  find  favor  among  men 
responsible  for  the  technical  details  of  operation,  for  the 
reason  that  they  were  not  sufficiently  flexible  in  .scope 
to  include  all  the  intricate  calculations  which  occur  in 
the  work  of  mining  and  metallurgical  engineers  Tech- 
nical men  were  on  the  alert  for  a  machine  that  Tvould 
meet  their  requirements,  for  they  realized  that  mechan- 
ical accuracy  and  speed  are  to  be  preferred  to  the  fastest 
calculator,  with  his  human  tendency  to  error,  or  to  the 
most  adept  user  of  a  slide-rule.  When  such  a  machine 
became  finally  perfected,  it  met  almost  instant  approval, 
and  has  shown  remarkable  saving  in  time  and  in  the 
intangible  but  real  losses  occasioned  through  some  slight 
error  made  when  the  brain  was  tired  or  when  a  guess 
between  the  graduations  of  a  slide-rule  was  a  thirty- 
second  of  an  inch  out  of  the  way.  The  Monroe  calcu- 
lating adding  machine  was  first  used  as  an  experiment, 
but  it  has  now  become  part  of  the  standard  equipment 
of  the  Utah  Copper,  Braden,  Chino,  Ray  Con.,  Phelps 
Dodge,  American  Smelting  and  Refining,  St.  Johns, 
Cerro  de  Pasco  companies  and  many  others. 

The  uses  for  the  Monroe  machine  are  legion,  as  it 
adds,  subtracts,  multiplies,  and  divides,  with  positive 
action.  The  American  Smelting  and  Refining  Ci.  uses  a 
Monroe  at  its  Perth  Amboy  plant,  among  other  pur- 
poses, for  keeping  its  stockbook  of  ore  on  the  dump  and 
for  compiling  its  records  of  assay  and  laboratory  re- 
sults. In  estimating  ore  reserves  at  a  mine,  an  appre- 
ciable amount  of  time  is  saved  with  such  a  calculating 
machine,  and  the  assurance  is  gained  that  the  accuracy 
is  positive.  The  following  is  an  example  of  a  problem 
calculated  by  a  Monroe  machine  in  37  seconds: 

CALCULATIONS  OF  AVER.A.GES  FROM   WEIGHTED  ASSAYS 


Width, 

Assav, 

Foot 

Feet 

Oz.  per  Ton 

Ounces 

7 

1.22 

8.54 

4 

0.54 

2.16 

12 

1.20 

14.40 

8 

2.20 

17.60 

5.3 

27.40 

145.22 

7 

1.60 

11.20 

3.5 

0.95 

3.32 

6 

0.39 

2.34 

6 

trace 

7.2 

trace 

66 

204.78 

204.78 

Averaee 

- 

=   3.1  oz.  per  ton. 

66 
Every  engineer  knows  the  amount  of  time  that  is 
wasted  in  checking  up  long  additions  or  in  repeatedly 
going  over  calculations  involving  decimals  carried  to  the 
sixth  place.  Such  work  is  performed  on  the  Monroe 
machine  at  remarkable  speed.  For  instance,  the  follow- 
ing problem  in  determining  arithmetical  mean-gross 
value  for  three-quarters  of  a  year  was  calculated  in  17 

seconds : 

Third        Second        First 
Quarter     Quarter     Quarter        Total 

Tons  milled    523,871      642,683      541,093      1,707,647 

Gross  value   $1-01  $.112        $1,207  $1,111 

(523,871  X  1.01)  +  (642,683  X  1,112)  ^  (541,093  X  1.207) 
1,707,647 
=  $1,111 
The  tables  indicate  the  machine's  flexibility. 
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Events  and  Economics  of  the  War 
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Unrelenting  pressure  by  the  Allies  at  all  points  of 
the  Mame  salient  has  forced  the  German  Crown  Prince 
to  retreat  in  the  effort  to  withdraw  his  forces  from  the 
dangerous  pocket;  the  enemy,  while  endeavoring  to 
hold  his  flanks,  has  been  driven  north  of  the  Ourcq,  leav- 
ing Fere-en-Tardenois  in  the  Allies'  hands.  Three  vil- 
lages near  Montdidier  were  also  captured  by  the  French. 
Elsewhere  than  on  the  Western  front  little  action  is  re- 
ported. The  White  Star  liner  "Justicia,"  of  32,120  tons, 
was  sunk  by  torpedo  off  the  Irish  coast,  11  of  the  crew 
being  lost;  the  U-boat  likewise  scored  in  sinking  the 
British  armored  cruiser  "Marmora"  on  July  23. 

The  telegraph  and  telephone  systems  throughout  the 
United  States  were  taken  over  by  the  Government  on 
July  31  by  executive  order.  In  its  work  upon  a  revenue 
bill,  the  House  Ways  and  Means  Committee  is  said  to 
be  in  accord  with  the  Senate  committee  as  to  excess 
profits,  and  to  have  committed  itself  definitely  to  a  tax 
of  from  30  to  80 ''r  on  net  incomes,  to  yield  about  $1,- 
690,000,000.  The  Food  Administration  announced  a  cut 
in  the  household  sugar  ration  to  two  pounds  per  person 
per  month,  effective  from  Aug.  1  to  the  end  of  the  year. 


Year's  Steel  Exports  Over  Billion  Mark 

The  Government's  figures  relating  to  oversea  move- 
ments of  iron  and  steel  in  all  forms  for  the  10  months 
of  the  year  ended  with  April,  1918,  show  the  total  to  be 
$941,400,902.  Steel  exports  for  the  full  year  can  safely 
be  estimated  at  around  $1,101,500,000,  it  is  claimed, 
compared  with  $1,129,341,616  in  1917.  The  United 
Kingdom  and  Canada  were  the  heaviest  buyers  in  many 
lines,  and  Japan  drew  heavily  on  this  country  for  ship 
steel.  In  the  10-month  period  mentioned,  850,344,047  lb. 
steel  plates  was  exported;  331,837,297  lb.  steel  sheets; 
353,450  tons  steel  rails;  28,057,772  lb.  railway  track 
material,  and  209,389  tons  structural  iron  and  steel. 
Of  the  .steel  rails  shipped  91,721  tons  was  for  General 
Pershing's  lines  and  other  strictly  French  requirements. 
Other  details  are  given  in  the  following  table: 

MISCKLLANEOUS  STEEL    PRODL'CTS  EXPORTED   IN'  TEN 
M<jNTH.S    ended    may.    1918 

Bin<-tH,   in^otK,  and  blooms  of  steel,  tons 1,078,620 

Wire  rods,  lb ;t76.396,816 

All  oth«-r  bare  or  wire  rods  of  steel,  lb 1,187,540,845 

Bar    iron,    lb 93,806, 796 

'ialvanlz«-d  iron  and  Bteel  sheets,  lb 14.5,154.908 

Iron    Kheets   and    plat»-H,    lb 107.247,564 

Ship  and  tank  plates,  punched  and  shaped,  lb  ...  .  60,236,835 

.Shells   and    empty    projectiles $24,691,134 

Tools     $18,924,328 

Korplnps    $33,217,643 

H','                     :ind  scroll  products,   lb 114,465,158 

H'                       rivets  and    washers,   lb , 57,371,189 

H..                      lb 18,519,079 

Iron    or.      tons 947,134 

Wirt-   rr>pe  and  cables    $3,014,400 

(•Mt-lron    pipes    and    flttlnjfs.    lb 145,699,366 

Wrouirht    Iron    pipes,    lb 193,609.331 

.Vails,    cut    and    wrouKht.    lb 252,331,373 

Machinery,   rbiefly  of   Iron   or  steel    $237,976,872 

liMdlators  and   houw   heafinK  boilers,  lb 5nHl  259 

No  exports  of  pig  iron  were  recorded.  Ferroman- 
Kanese,  ferroHJIicon  and  other  alloys  exported  in  the 
10  months  amounted  to  331,378  tons.  Other  exports 
were  1272  locomotives  and  1478  tractor  and  caterpillar 
enginefl. 


Chemical  Firms  Quizzed  as  to  Control 

An  inquiry  into  the  ownership  of  three  chemical 
companies  to  determine  whether  a  transfer  of  German- 
owned  stock  to  American  interests,  made  just  before 
the  United  States  entered  the  war,  was  bona  fide  has 
been  in  progress  since  July  12.  The  investigation  was 
begun  in  New  York  by  the  Attorney  General  at  the  re- 
quest of  the  Alien  Property  Custodian.  The  concerns 
are  the  Roessler  &  Hasslacher  Chemical  Co.,  New  York; 
the  Niagara  Electro-Chemical  Co.,  Niagara  Falls,  and 
the  Perth  Amboy  Chemical  Works,  Perth  Amboy,  N.  J., 
the  control  of  which  firms  was  owned,  up  to  1916  at 
least,  by  the  Deutsche  Silber  und  Gold  Scheide  Anstalt, 
of  Frankfurt-am-Main. 

Whether  these  corporations  will  pass  into  the  hands 
of  the  Alien  Property  Custodian  depends,  it  is  said,  on 
the  genuineness  of  a  transfer  of  the  control  to  American 
interests  made  in  1916.  It  has  been  shown  thus  far 
that  despite  huge  profits  the  German  owners  had  sold 
stock  in  the  Roessler  &  Hasslacher  company,  which  had 
a  book  value  of  $310,  for  $200  a  share,  and  that  the 
Perth  Amboy  stock  had  a  book  value  of  $1550  and  was 
sold  for  $400.  Dividends  of  the  Niagara  stock  in  a  year 
were  more  than  double  the  amount  paid  for  the  stock, 
it  was  shown.  A  certain  contract  proving  the  real  status 
of  the  deal  is  said  to  be  in  existence  in  Switzerland. 


War  Board  Creates  New  Divisions 

The  War  Industries  Board  has  created  two  new  di- 
visions, to  be  known  as  the  Chemicals  Division  and  the 
Explosives  Division,  it  was  stated  on  July  9.  Charles  H. 
MacDowell,  formerly  chief  of  the  Chemicals  Section, 
has  been  made  Director  of  the  Chemicals  Division,  and 
M.  F.  Chase  Director  of  the  Explosives  Division. 

The  Chemicals  Division  will  be  subdivided  into  sec- 
tions to  handle  the  various  commodities  with  which  it  is 
concerned.  Representatives  of  the  Army,  the  Navy,  the 
Marine  Corps,  and  other  departments  have  been  as- 
signed to  each  section,  and  with  the  commodity  chief 
constitute  the  sections'  membership.  In  the  Explosives 
Division,  Mr.  Chase  coordinates  with  representatives  of 
the  Army,  the  Navy,  and  other  departments  concerned, 
and  consults  with  the  various  section  chiefs  of  the 
Chemicals  Division. 


The  Business  Situation 

Business  and  manufacturing  are  as  near  maximum 
capacity  as  restricted  supplies  of  raw  materials  and 
the  difficulty  in  obtaining  adequate  labor  will  permit, 
according  to  Pierre  Jay,  chairman  of  the  board  of  the 
Federal  Reserve  Bank,  in  a  summary  of  the  current 
trade  situation.  The  two  important  features  in  busi- 
ness at  this  time  are  the  widespread  absorption  by  the 
Government  of  industrial  products  essential  for  the  war 
and  the  increase  in  the  scope  of  the  Government's  su- 
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pervision  over  industry,  especially  through  the  control 
of  raw  materials. 

Under  arrangements  made  on  June  6  between  the 
Government  and  the  American  Iron  and  Steel  Institute, 
industries  using  iron  and  steel  on  other  than  war  orders 
will  receive  little  material.  About  85%  of  the  pig-iron 
output  is  reported  as  being  necessary  for  war  pur- 
poses, although  the  present  rate  of  production  is  the 
highest  on  record — in  May,  3,446,412  gross  tons,  or 
111,175  tons  per  day. 

Traffic  on  railroads  east  of  the  Mississippi  is  moving 
smoothly,  only  11,000  cars  above  normal  being  recorded 
as  in  transit  on  Eastern  lines  June  14,  compared  with 
160,000  in  January,  when  congestion  was  acute,  April 
reports  for  the  34  roads  of  the  Eastern  region  show 
increased  gross  earnings  and  mileage,  net  earnings 
being  cut  by  high  operating  expenses. 


Tax  Program  Interests  Steel  Men 

"As  regards  the  new  taxation  program,  the  steel 
producers  are  content  to  see  a  high  rate  imposed  upon 
excess  or  war  profits  provided  they  are  allowed  a  fair 
exemption  in  the  form  of  a  percentage  of  capital  in- 
vested, including  the  large  working  capital  now  neces- 
sary, and  also  a  fair  deduction  from  profits  for  amorti- 
zation," says  the  Pittsburgh  correspondent  of  the  Eve- 
ning Post.  "They  lay  particular  stress  upon  the  last- 
named  item.  Construction  work  has  been  particularly 
costly  of  late,  and  much  of  it  has  been  undertaken  solely 
to  meet  the  requirements  of  the  Government.  What  it 
will  be  worth  after  the  war  no  one  knows,  but  it  is 
regarded  as  certain  it  will  be  worth  much  less  than  its 
cost.  Accordingly,  a  high  amortization  rate  is  demand- 
ed against  all  recent  new  construction. 

"Some  producers  go  further  and  point  out  that  in 
normal  times  the  industry  grows,  and  new  construction 
takes  care  of  mistakes  that  may  have  been  made  in  in- 
creasing facilities  too  rapidly  in  one  direction  or  an- 
other, whereas  of  late  the  industry  has  suffered  a  forced 
grovvi;h,  and  will  have  no  occasion  to  grow  after  the  war, 
so  that  this  equalization  will  be  denied,  and  larger  de- 
preciation charges  should  now  be  made  than  obtained 
before  the  war. 

"Thus  the  administrative  details  of  the  prospective 
tax  legislation  interest  the  steel  producers  more  than 
does  the  mere  percentage  rate  that  may  be  applied  to 
the  greatest  profits.  In  some  quarters,  indeed,  a  high 
rate  might  be  rather  welcome,  in  that  it  might  tend  to 
restrain  the  War  Industries  Board  from  seeking  reduc- 
tions in  iron  and  steel  prices.  As  matters  stand,  the 
price  schedule  must  run  the  gantlet  every  three 
months." 


British  Tungsten  Subsidy  Proposed 

The  necessity  of  manufacturing  tungsten  powder 
and  ferrotungsten  within  the  British  Empire  on  a  scale 
that  will  insure  an  adequate  supply  for  defensive  pur 
poses  in  case  of  sudden  need  is  pointed  out  to  the  British 
Board  of  Trade  by  one  of  its  committees  in  a  recent 
report.  It  is  also  recommended  that  the  works  manu- 
facturing tungsten  "which  have  come  into  existence, 
either  at  the  request  of  the  government  or  otherwise 


during  the  war,  shall  receive  subsidies  or  special  consid- 
eration as  regards  excess-profits  tax  in  relation  to  the 
amount  of  money  they  have  sunk  in  the  industry,  either 
by  way  of  wolfram  ore-dressing  plant,  tungsten-pro- 
ducing works,  research  work,  mines  or  concessions  for 
the  raising  of  wolfram  ore,  and  generally  with  a  view  to 
meeting  German  competition  after  the  war." 

The  committee  also  makes  the  suggestion  that  en- 
gineering manufacturers  be  encouraged  to  work  to- 
gether in  larger  units,  either  by  amalgamation  or  by 
joint  working,  by  pooling  of  resources,  by  specializing 
production,  and  by  organization  of  export  sales,  and  for 
the  purchase  of  raw  materials. 


SteeLUsed  for  Copper  on  German  Roads 

The  substitution  of  steel  for  important  copper  parts 
was  alleged  by  a  member  of  the  Reichstag  to  be  the 
cause  of  frequent  breakdowns  of  locomotives  on  German 
railways,  according  to  an  Associated  Press  dispatch 
from  Amsterdam.  The  member,  Herr  Gothein,  ex- 
pressed much  concern  over  the  condition  of  rolling  stock 
on  the  German  roads  and  asserted  that  on  one  out  of 
every  five  of  his  railway  journeys  in  the  last  two  years 
his  travel  had  been  interrupted  by  delays  due  to  the  en- 
gine breaking  down. 


Early  Shipment  of  Phosphate  Desirable 

Those  industries  requiring  the  transportation  of 
phosphate  rock  from  the  Florida  district  through  the 
Virginia  gateways,  so-called,  have  been  urged  by  the 
car-service  section  of  the  Railroad  Administration  to  pay 
special  attention  during  the  summer  months  to  getting 
this  rock  moved  and  into  stock  piles,  because  of  the 
comparatively  easy  transportation  conditions  now  pre- 
vailing. Transportation  demands  in  the  autumn  and 
winter,  it  is  intimated,  may  require  restrictive  methods. 
It  is  suggested  that  particular  emphasis  be  placed  on 
shipping  to  points  reached  via  these  gateways,  as  against 
stocking  at  points  taking  the  river  crossings  west  of 
Portsmouth,  Ohio,  because  there  will  be  less  freedom 
of  movement  through  Virginia  than  through  the  latter 
points  during  the  period  of  heavy  traffic. 


Oil  Trade  To  Be  Regulated 

Issuance  of  a  general  order  regulating  the  trade  prac- 
tices of  oil  marketing  throughout  the  country  is  con- 
templated by  the  Fuel  Administration.  In  the  case  of 
an  oil  company  at  Shreveport,  La.,  which  complained  of 
the  unfair  practices  of  one  of  its  competitors,  it  was 
directed  on  July  24  that  no  allowances  be  made  to  re- 
tailers on  gasoline  or  kerosene  exceeding  Ic.  a  gallon 
and  that  no  drayage  allowances  should  be  allowed  to 
consignees  on  drum  or  barrel  shipments.  It  also  was 
decided  that  no  permanent  equipment  could  be  given 
or  loaned  to  retailers  and  that  neither  premises  nor 
equipment  should  be  bought  or  rented  for  them. 


Manufacture  of  turbine  engines  rated  at  700  hp.  o»- 
over  has  been  placed  under  Government  control,  which 
is  to  be  exercised  by  the  War  Industries  Board.  Only 
marine  tjiDCS  of  engines  are  affected,  land  types  being 
excepted. 
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Industrial  News  from  Washington 


By  Paul  Wooton,  Special  Correspondent 
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Staff  of  Bureau  of  Mines  Increased 

Irrespective  of  the  passage  of  the  bill  for  war-miner- 
als control,  the  U.  S.  Bureau  of  Mines  expects  to  con- 
centrate largely  on  an  investigation  of  war  minerals. 
Work  is  to  be  done  under  the  immediate  direction  of 
J.  E.  Spurr.  who  will  also  continue  as  mineral  adviser 
to  the  U.  S.  Shipping  Board.  Mr.  Spurr's  investigation 
will  cover  mining,  transportation,  ore  dressing,  smelting 
and  marketing  of  the  war  minerals.  Special  effort  has 
been  taken  to  dovetail  this  work  with  that  of  the 
Geological  Survey  on  the  one  hand,  and  of  the  War 
Industries  Board  on  the  other. 

A  corps  of  men,  acting  as  aides  to  the  executive,  has 
been  organized  in  Washington  to  keep  in  touch  with 
all  field  and  experimental  work.  These  comprise  two 
groups,  one  specializing  in  mineral  commodities  and  an- 
other on  mining  problems.  J.  H.  Mackenzie,  J.  E. 
Maguire,  F.  W.  Paine,  H.  S.  Mudd,  A.  G.  White,  Hennen 
Jennings,  H.  C.  Morris,  A.  W.  Stockett,  and  Oliver 
Bowles  are  included  in  the  former.  A  large  amount  of 
field  work  covering  special  war  problems  is  already 
going  on.  This  is  divided  into  two  sections,  production 
and  utilization,  the  latter  being  carried  on  largely  in  the 
experimental  stations  of  the  Bureau. 

In  studying  manganese  war  problems,  H.  C.  Morris 
and  C.  M.  Weld  are  covering  the  general  situation  in 
Washington.  Dr.  George  D.  Louderback  is  in  charge  of 
examination  work  in  California,  H.  M.  Parks  in  Oregon, 
and  C.  E.  van  Barneveld  in  the  Rocky  Mountain  region. 
Work  is  being  done  on  the  Cuyuna  range,  in  Minnesota, 
and  W.  R.  Crane  and  E.  R.  Eaton  have  been  engaged  in 
the  Appalachians.  E.  G.  Spilsbury  and  H.  W.  Hardinge 
are  also  making  special  investigations  in  the  latter 
region.  Bradley  Stoughton,  H.  D.  Hibbard,  H.  M.  Howe, 
J.  E.  Johnson,  Jr.,  and  others  are  advising  concerning 
the  use  of  manganese  in  making  steel. 

Work  on  chromite  is  under  J.  H.  Mackenzie  and  Albert 
Burch.  J.  E.  Maguire  has  examined  chromite  deposits 
in  the  East  and  Earle  T.  Hill  in  North  Carolina.  Chro- 
mite deposits  in  Newfoundland  are  being  investigated 
by  F.  H.  Probert.  R.  T.  Stull,  at  Columbus,  Ohio,  is 
making  a  special  study  of  substitutes  for  chrome  brick, 
in  particular  of  magnesite  and  dolomite.  Promising  re- 
sults have  been  obtained  by  the  Bureau  in  concentrating 
low-grade  chrome  ores  at  Seattle,  Wash.,  and  Berkeley, 
California. 

Field  inve.stigations  of  graphite  are  being  made  by 
G.  I).  Dub,  loaned  to  the  Bureau  of  Mines  by  the  New 
Jersey  Zinc  Co.  R.  T.  Stull  is  also  making  a  comparative 
•tudy  at  Columbus  of  domestic  flake  graphite  and  Ceylon 
flake  a.s  related  to  the  manufacture  of  crucibles.  F.  G. 
Moses  is  studying  graphite  milling  processes  at  the  Salt 
Lake  station.  H.  S.  Mudd  is  in  general  charge  in  Wash- 
ington. The  potash  problem  is  being  investigated  by 
A.  W.  Stockett.  At  Colorado  City,  in  cooperation  with 
the  Portland  Gold  Mining  Co.,  G.  H.  Clevenger  is  ex- 
perimenting on  the  recovery  of  potash  from  the  large 


piles  of  Cripple  Creek  tailings.  Work  on  tungsten  is 
in  charge  of  J.  H.  Mackenzie,  assisted  by  J.  H.  Means 
and  J.  E.  Maguire. 

The  pyrites  problem  is  under  the  general  supervision 
of  H.  A.  Buehler,  with  E.  A.  Holbrook  and  several  as- 
sistants assigned  to  the  study  of  coal  pyrites.  C.  E. 
Julian  has  been  actively  engaged  in  the  South,  princi- 
pally on  pyrites.  R.  R.  Hornor  has  investigated  the 
pyrrhotites  of  the  South  and  will  study  methods  of  min- 
ing pyrites  in  Virginia.  L.  D.  Huntoon  has  been  inves- 
tigating pyrites  in  the  Northeastern  States. 

The  sulphuric  acid  situation  is  under  constant  review 
by  A.  E.  Wells,  assisted  by  D.  E.  Fogg.  Iron  is  in 
charge  of  C.  M.  Weld.  H.  Foster  Bain,  assistant  direc- 
tor of  the  Bureau  of  Mines,  with  a  corps  of  consulting 
engineers  including  Charles  Janin,  Howland  Bancroft, 
and  A.  P.  Rogers,  is  covering  the  tin  situation. 


To  Redraft  Minerals-Control  Bill 

An  effort  will  be  made  during  the  recess  of  Congress 
by  Senator  Henderson  and  other  members  of  the  Com- 
mittee on  Mines  and  Mining  to  redraft  the  Minerals- 
Control  bill  along  lines  meeting  the  approval  of  the 
members  of  the  committee.  It  may  be  predicted  with 
certainty  that  the  bill  which  will  result  will  be  very 
different  from  that  which  was  passed  by  the  House  of 
Representatives. 

It  had  been  Senator  Henderson's  intention  to  await 
the  reopening  of  the  regular  session  before  attempting 
the  formal  drafting  of  the  Senate  bill.  At  the  special 
request  of  the  Secretary  of  the  Interior,  however,  and 
with  the  understanding  that  the  President  is  much  in- 
terested, he  has  consented  to  work  on  the  bill  during 
the  vacation  period. 


Platinum  Licensing  Placed  in  Charge 
Of  Hennen  Jennings 

Hennen  Jennings,  one  of  the  U.  S.  Bureau  of  Mines' 
consulting  engineers,  now  doing  active  work  with  that 
organization,  will  be  in  direct  charge  of  the  licensing 
of  platinum.  Though  the  licenses  will  be  issued  by  the 
Bureau,  the  allocation  of  platinum  will  continue  under 
the  direction  of  the  War  Industries  Board.  The  reg- 
ulations which  will  govern  the  licensing  are  now  being 
drawn  up  by  a  committee  consisting  of  Mr.  Jennings, 
W.  F.  Hillebrand,  of  the  Bureau  of  Standards;  J.  M. 
Hill,  of  the  Geological  Survey;  Charles  L.  Parsons,  of 
the  Bureau  of  Mines,  and  C.  H.  Connor,  of  the  War 
Industries  Board. 
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Substitution  of  cadmium  pigment  to  replace  chrome 
is  being  suggested  by  the  War  Industries  Board.  It  is 
stated  that  it  has  many  advantages  over  chrome  and 
could  be  produced  in  much  larger  quantities  than  at 
present.  An  important  source  would  be  the  byproduct 
of  zinc  and  lead  smelting. 
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July  Mining  Dividends 

Disbursements  to  stockholders  in  July,  1918,  by  30 
United  States  mining  and  metallurgical  companies  mak- 
ing public  reports  amounted  to  $5,765,456,  compared 
with  $16,531,242  distributed  by  46  companies  in  July, 
1917.  Of  the  latter,  however,  $5,026,450  represented 
special  Red  Cross  dividends,  so  that  the  regular  pay- 
ments were  $11,504,792.  Canadian,  Mexican  and  Cen- 
tral American  companies  paid  $864,342,  as  compared 
with  $1,055,807  a  year  ago. 

The  interesting  features  of  July  were  the  initial  pay- 
ments by  Butte  Copper  and  Zinc  Co.  and  Rochester 
Mines;  also  the  payment  by  the  Ontario  Silver  Mining 
Co.,  of  Utah,  which  was  the  first  since  1902. 

United   States    Mining    and 

Metallurgical   Companies          Situation                      Per  Share  Total 

Am.  Smelters,  pfd.  A U.S.  $1.50  243,846 

Am.  Smelters,  pfd.  B Mex.  1.25  149,885 

Arizona  Commercial,  c Ariz.  .50  132,500 

Bingham  Mines,  c Utah  .50  75,000 

Butte  Cop.  &  Zinc,  mang.,  z Mont.  .  50  205,850 

Caledonia,  l.s Ida.  .03  78,150 

Camp  Bird,  pfd.  g Colo.  .18  110,501 

Cresson  Cons.,  g Colo.  .  ID  122,000 

Daly,  l.s Utah  .10  15,000 

Dragon  Con.,  l.s Utah  .01  18,750 

Golden  Cycle,  g Colo.  .03  45,000 

Homestake,  g S.  D.  ..50  125,580 

Inspiration,  c Ariz.  2.00  2,363,934 

Iron  Blossom,  l.s Utah  .  02^  25,000 

Iron  Cap,  c Ariz.  .  25  36,203 

Judge  Min.  &  Smelt.,  s.l.z Utah  .12^  60,000 

New  Idria,  q Calif.  .50  50,000 

North  Butte,  c Mont.  .25  107,500 

Ontario,  s Utah  .50  75,000 

Plymouth  Cons.,  g Calif.  .24  58,520 

Portland,  g Colo.  .02  60,000 

Rochester  Mines,  g Nev.  .02  40,000 

Shattuck  Arizona,  c Ariz.  .50  175,000 

Tonopah  Belmont,  8 Nev.  .10  150,000 

Tonopah  Min.,  s Nev.  .  07J  75,000 

Union  Con.,  g Nev.  .05  10,000 

United  Eastern,  g Ariz.  .  05  68, 1 50 

U.  S.  Smelting,  com U.S.-Mex.  1 .  25  438,894 

U.  S.  Smelting,  pfd US.-Mex.  .87i  425,555 

Utah  Con.,  c Utah  .50  150,000 

Vindicator,  g Colo.  .03  45,000 

Wolverine  i:  Ariz.,  c Ariz.  .  25  29,638 

Canadian,     Mexican    and     Central 

American  Companies  Situation                   Per  Share  Total 

Cons.  Min.  ^:  Sm.  Co.,  c.z B.C.  .  62i  261,936 

Howe  Sound,  c B.C.  .05  99,208 

Lucky  Tiger-Comb.,  g Mex.  .05  35,767 

McKinlej'-Darragh-Savage,  s Ont.  .03  67,431 

N.  Y.  &  Hond.  Rosario C.  A.  .50  100,000 

Nipissing,  s Ont.  .25  300,000 

The  totals  for  the  first  seven  months  of  the  year  are 
as  follows:  Mining  and  metallurgical  companies,  $95,- 
655,043;  holding  companies,  $1,076,866;  Canadian,  Cen- 
tral American,  South  American  and  Mexican  companies, 
$9,755,453. 


Back  Up  the  Fighting  Men  at  the  Front 

Theodore  Roosevelt  says  in  a  recent  article:  "There  is 
no  American  worth  calling  such  whose  veins  do  not 
thrill  with  pride  when  he  reads  of  what  has  been  done 
by  General  Pershing  and  his  gallant  army  in  France. 
The  soldiers  over  there  who  wear  the  American  uniform 
have  made  all  good  Americans  forever  their  debtors. 
Now  and  always  afterward  we  of  this  country  will  walk 
with  our  heads  high  because  of  the  men  who  face  death 
and  wounds,  and  so  many  of  whom  have  given  their  lives 
fighting  for  this  nation  and  for  the  great  ideals  of  hu- 
manity across  the  seas. 

"But  we  must  not  let  our  pride  and  our  admiration 
evaporate  in  mere  pride,  in  mere  admiration  of  what 
others  have  done.  We  must  put  the  whole  strength  of 
this  nation  back  of  the  fighting  men  at  the  front.  We 
owe  it  to  them.  We  owe  it  at  least  as  much  to  the  gallant 
Allies  who,  for  nearly  four  years,  fought  the  great  battle 
that  was  our  battle,  no  less  than  theirs." 

"Back  Up  the  Fighting  Men  at  the  Front,"  and  wher- 


ever they  are,  is  not  an  appeal,  but  is  a  command  to 
every  American.  Back  them  up  here  while  they  are 
preparing  for  the  front.  Give  them  your  support  in 
every  way.  Our  own  27th  Regiment  is  nearest  to  us. 
Keep  the  fund  growing.    Add  what  you  can  to  the  total. 

HOW  THE  C(;MKOKT  FUND  STANDS 

Previou.sly    acknowledged    J13  CC4  00 

?'^"?.?"1^   °f    Wiscon-sin    Mining    School '   50  00 

A.  M.  Plumb   5.00 

C.  W.  Snow 2  50 

Charles  A.  Mitke   500 

A.  A.  Hassan .  ■.■■.■.:■.■.■.:■.■.:■.:■.;:::■.       loioo 

A.  A.  Hassan,  Jr 5  QO 

Emin  A.  Hassan 5  00 

Bernard  MacDonald    !.!!!!!!..!! 5  00 

C   P.   Rand    50  00 

Calumet  &  Arizona  Mining  Co.  and  New  Corrieiia  Copper 

Oscar  Lachmund   (fourth  contribution) 20.00 

C.  N.  Bell 10  00 

C.  S.  Witherell 25  00 

W.  G.  McBride 25  00 

Karl  Eilers soioo 

R.  T.  Hancock 5  qo 

E.    E.    White '..'.'.'....'..'.  100.00 

S.  Ringlund 10.00 

H.  Foster  Bain 10.00 

Marc  Bailey 10.00 

Charles  Le  Va.sseur  (second  contribution) lo!oo 

William  Wraith    25.00 

H.  A.  Wheeler 10.00 

Nevada  Mine  Operators'  Association 100.00 

Louis   R.    Wallace    50.00 

H.    P.    Bowen    5. 00 

H.  L.  Brown  and  M.  W.  Hayward 16.00 

Iron  Cap  Copper  Co 50.00 

W.    N.    Smith 10.00 

E.  S.  Geary 5.00 

H.    J.    Wolf 10.00 

F.  H.    Siebold 10.00 

H.  A.   Kee 10.00 

W.    S.    Grether 5.00 

Marion  J.  Thomas   10.00 

E.  F.    Eurich 10.00 

Liberty  Bell  Gold  Mining  Co 200.00 

H.   De  Witt  Smith    15.00 

Associated  Miners  of  the  University  of  Idaho 10.00 

New  Idria  Quicksilver  Mining  Co 100.00 

F.  P.    Burrall 25.00 

Livingston  Wernecke    5.00 

E.   P.   Mathewson    50.00 

Interest  to  June  26 82.61 

H,    W.    Hixon 10.00 

R.  C.  Canby 10.00 

S.  R.  Guggenheim 100.00 

Richard    Tavis    5.00 

Simon    Guggenheim     100.00 

J.     V.     Kelley 10.00 

Algernon    Del    Mar 4.00 

Sumner  S.   Smith    5.00 

Will   H.    Coghill 10.00 

Lincoln  Crocker    10.00 

C.   E.   Dewey    10.00 

Plymouth  Consolidated  Gold  Mines,  Ltd 100.00 

United    Eastern    Mining   Co 50.00 

W.  A.   Wilson 20.00 

Oscar  Lachmund    10.00 

W.    Rowland    Cox    1000 

L.   D.   Huntoon    5.00 

Alaska  Mining  and  Engineering  Society 50.00 

W.    R.   Benedict    ,3.00 

Etheredge  Walker    f  5.00 

Fritz  Mella JO-OO 

Richard  McCarthy 10.00 

J.    N.    Houser    1000 

Total    $15,867.11 

Make  your  checks  payable  to  W.  R.  Ingalls,  treasurer 
of  the  Association  of  the  27th  Engineers.  Owing  to  the 
large  volume  of  work  involved  in  administering  the 
fund,  contributions  are  acknowledged  only  by  publication 
in  the  Journal. 

Red  Tape  Cut  in  Steel  Shipments 
Washington  Correspondence 
By  permitting  shipments  of  iron  and  steel  products, 
not  in  excess  of  five  tons,  without  a  priority  order,  the 
War  Industries  Board  has  taken  a  step  which  is  ex- 
pected to  prevent  a  great  deal  of  inconvenience  to  many 
industries.  Incidentally  the  board  will  be  relieved  of 
a  large  volume  of  work  required  in  handling  small  or- 
ders. As  the  mining  industry  uses  a  large  amount  of 
steel  in  quantities  of  less  than  five  tons,  it  will  benefit 
considerably,  it  is  thought,  from  the  order.  Mining 
tools,  tin-plate  and  oil-well  supplies  come  within  the 
purview  of  the  order. 
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Standardization  of  Wages  Next 

W.A.SHINGTON    CORRESPONDENCE 

In  discussing  the  standardization  of  wages  through- 
out the  nation.  Felix  Frankfurter,  chairman  of  the  War 
Labor  Policies  Board,  says: 

Congress,  through  the  taxes  on  excess  profits;  the  War 
Industries  Board,  through  its  price-fixing;  the  President, 
through  the  veto  of  $2.40  wheat,  have  prepared  the  way 
for  standardization  of  wages.  Additional  methods  of  keep- 
ing down  the  cost  of  living  are  being  investigated  at  this 

time.  1   J  iu 

All  these  measures,  past  and  pending,  have  revealed  the 
determination  of  the  American  people  to  let  no  one  make 
monev  out  of  the  war.  What  price-fixing  means  for  the 
manufacturer,  wage  standardization  is  to  the  workers  of  the 
countrv. 

That  means  plainly  that  just  as  the  price-fixmg  commit- 
tee takes  into  account  the  cost  of  production  and  proper 
profits,  so  wage  standardization  must  be  built  upon  an  ac- 
curate knowledge  of  the  cost  of  living  and  a  just  estimate 
of  what   makes  up   the   right  American   standard. 

Upon  these  general  grounds,  the  War  Labor  Policies 
Board  is  advancing,  as  rapidly  as  the  gravity  of  the  prob- 
lem permits,  to  the  establishment  of  standard  wages.  Every 
one   who   has   a   real    interest    at   stake   will    be    consulted. 


American  Zinc  Institute  Meets 
At  St.  Louis 

Successful  beyond  expectation  was  the  meeting  of 
the  American  Zinc  Institute  at  the  Statler  Hotel, 
St.  Louis,  Mo.,  on  July  29  and  30.  Approximately 
180  persons  interested  in  mining,  smelting  and  con- 
sumption of  zinc  attended,  all  sections  of  the  United 
States  being  represented. 

Permanent  organization  of  the  Institute  will  be  car- 
ried out  under  plans  to  be  worked  out  by  a  committee 
of  seven,  two  of  whom  represent  mining  interests 
exclusively,  two  smelting  interests  exclusively,  and 
three  combined  mining  and  smelting  interests.  Victor 
Rakowsky,  of  Joplin,  and  J.  L.  Bruce,  of  Butte,  are 
the  mining  members;  E.  H.  Wolff,  of  Peru,  111.,  and 
A.  B.  McMillan,  of  St.  Louis,  the  smelting  representa- 
tives; and  C.  T.  Orr,  of  Webb  City,  Mo.,  A.  P.  Cobb, 
of  New  York,  and  W.  F.  Rossman  represent  the  mining 
and  smelting  intere.sts  combined. 

This  organization  committee  was  named  by  a  com- 
mittee of  21  members,  selected  on  Monday  by  Victor 
Rakow.sky,  C.  E.  Siebenthal  and  W.  R.  Ingalls,  and  will 
report  by  mail  to  the  members  of  the  Institute  within 
90  days.  The  committee  of  21  is  thoroughly  repre- 
sentative of  all  branches  of  the  industry  and  all  parts 
of  the  United  States. 

The  keynote  of  the  meeting  was  coordination  and 
cooperation  of  all  branche.s  of  the  zinc  industry.  This 
note  was  sounded  Vjy  Mr.  Ingalls  in  an  address  on  the 
fir.st  day,  and  met  with  full  endorsement  from  the  dele- 
gates. The  convention  was  unique  in  that  the  program 
as  previously  outlined  was  carried  out  in  its  entirety, 
no  one  of  the  speakers  being  absent.  Features  of 
Tuesday's  meeting  were  addresses  by  A.  P.  Cobb  on 
"New  Uses  of  Zinc";  by  E.  H.  Wolff  on  "Benefits  of 
Cooperation  Between  Mining  and  Smelting  Interests"; 
and  by  Dr.  John  Johnson  on  "Value  of  Experimental 
Work  in  Developing  New  Uses  of  Zinc  and  Zinc 
PrfKlucts."  Mr.  Cobb  stated  that  zinc  can  be  made  to 
take  the  place  of  other  metals  in  countless  ca.ses.  He 
referred  to  the  usen  of  zinc  in  Europe  for  roofing  and 
in  freight  cars  and  in  other  ways,  and  spoke  of  the 
poHHJbility  of  making  zinc  replace  copper,  tin  and  other 


metals  in  the  manufacture  of  many  small  articles.  He 
also  called  attention  to  the  fact  that  the  New  Jersey 
Zinc  Co.  is  now  erecting  in  New  York  a  building  for 
its  use,  in  which  all  the  metal  work,  except  plumbing, 
will  be  of  zinc. 

Mr.  Wolff  said  that  one  work  of  the  Institute  should 
be  the  formation  of  an  export  and  import  committee 
to  consider  the  problem  of  securing  a  tariff  on  zinc 
products  following  the  war.  He  said  that  just  before 
the  opening  of  the  war,  Germany  and  Belgium  were 
becoming  serious  competitors  of  American  sheet  zinc 
makers  by  virtue  of  the  tariff  law  of  1913. 

Following  a  banquet  on  Monday  night,  at  which 
addresses  were  made  by  C.  T.  Orr,  Private  Drew,  of 
the  Canadian  forces,  George  E.  Nicholson  and  several 
others,  pledges  for  the  expenses  of  the  preliminary 
organization  work  of  the  Institute  were  asked  for  and 
about  $1000  in  excess  of  the  sum  named  was  subscribed. 
It  was  voted  to  contribute  this  surplus  to  the  27th 
Engineers*  Comfort  Fund,  being  raised  by  the  Engineer- 
ing and  Mining  Journal.  The  opinion  of  the  mining 
and  smelting  representatives,  expressed  at  the  close  of 
the  meeting,  was  that  a  foundation  has  been  laid  for 
permanent  betterment  of  the  zinc  industry  in  the  United 
States. 


War  Minerals  Corporation  Favored 
By  Senator  Henderson 

Washington  Correspondence 
After  a  conference  with  President  Wilson  and  a  thor- 
ough discussion  of  the  matter  with  Secretary  Lane,  as 
well  as  with  Bernard  M.  Baruch,  chairman  of  the  War 
Industries  Board,  Senator  Henderson,  of  Nevada,  chair- 
man of  the  Committee  on  Mines  and  Mining,  will  sug- 
gest to  his  committee  that  the  War  Minerals  Bill  be 
amended  so  as  to  place  full  powers  for  handling  war 
minerals  in  the  hands  of  the  President,  with  the  specific 
authorization  that  he  may  form  a  corporation  to  carry 
out  the  intent  of  the  bill.  Since  Senator  Henderson  is 
being  looked  to  by  the  members  of  the  committee  to  take 
the  initiative  in  this  legislation,  it  is  probable  that  his 
conclusions  will  be  supported. 

Senator  Henderson  considers  that  the  $10,000,000  ap- 
propriation, which  is  carried  by  the  bill  passed  by  the 
House,  is  insufficient  to  carry  out  the  purposes  of  the 
measure,  and  he  will  urge  that  $50,000,000,  at  least,  be 
used  as  a  revolving  fund.  The  Senate,  it  is  thought, 
will  not  go  into  the  matter  of  maximum  or  minimum 
prices.  The  new  bill  will  probably  be  much  more  gen- 
eral in  its  provisions  than  was  the  House  bill.  All  de- 
tails as  to  administration  will  be  left  to  the  discretion  of 
the  President. 

Senator  Henderson  is  denying  himself  a  vacation  and 
expects  to  have  a  draft  of  the  proposed  Senate  bill  ready 
to  submit  to  the  committee  within  two  weeks.  The  com- 
mittee will  have  the  bill  in  final  shape  in  time  to  lay 
it  before  the  Senate  immediately  following  the  recess. 


No  formal  consideration  has  been  given  as  yet  by  the 
House  Committee  on  Ways  and  Means  to  the  things  that 
specifically  affect  gold  and  other  metal  mining  and  the 
handling  of  platinum.  It  is  probable  that  these  matters 
will  be  deferred  until  the  more  general  provisions  of  the 
bill  have  been  agreed  upon. 
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Price-Fixing 


THE  subject  of  price-fixing,  both  in  the  phases  of 
what  has  and  what  has  not  been  done  and  in  the 
effects,  is  too  complicated  for  any  economist  yet  to  offer 
the  results  of  a  thorough  study.  But  there  are  at  least 
two  incontrovertible  deductions: 

1.  If  there  be  fixed  a  maximum  price,  and  if  the  mar- 
ket price  remains  at  that  figure,  there  is  not  enough 
of  the  commodity. 

2.  If  a  maximum  price  be  fixed  at  a  point  above  a  free 
market  price,  the  latter  will  fluctuate  normally  beneath 
it,  but  investment  in  new  plant  for  the  increase  of 
production  is  likely  to  be  deterred,  wherefore  there  may 
eventually  result  the  economic  drawback  of  a  maximum 
price  that  is  directly  restrictive. 

There  are  probably  many  other  theories  to  be  de- 
ducted from  the  dangerous  fallacy  of  price-fixing,  but 
they  will  await  more  exhaustive  study  of  cause  and 
effect. 

The  Federal  Trade  Commission,  which  has  been  one 
of  the  exponents  of  price-fixing,  sent  to  the  Senate  on 
June  29  a  report  on  the  existence  of  profiteering  among 
American  industries  at  the  present  time,  which  de- 
scribes it  in  part  as  being  due  to  "inordinate  greed  and 
barefaced  fraud."  Price-fixing,  the  report  says,  has 
tended  to  prevent  run-away  markets,  but  at  the  same 
time  it  strengthens  the  stronger  factors  in  industries  in 
their  position  and  enriches  them  by  profits  "which  are 
without  precedent." 

Clearly  the  only  way  that  price-fixing  can  strengthen 
the  stronger  factors  is  by  driving  the  weaker  out  of 
business  and  giving  more  of  the  market  to  the  stronger; 
in  other  words,  by  being  restrictive  of  production. 

The  Federal  Trade  Commission  not  only  finds  it  diffi- 
cult to  maintain  its  equilibrium  in  walking  that  tight 
rope,  but  loses  its  balance  completely  on  another  one 
when  it  argues  that  the  operation  of  the  law  of  supply 
and  demand  is  responsible  for  the  large  profits  in  the 
petroleum  industry,  that  "industry  being  one  where  the 
law  of  supply  and  demand  still  operates." 

The  Federal  Trade  Commission,  like  King  Canute, 
who  commanded  the  tide  to  cease  rising,  feels  that  it 
has  told  the  law  of  supply  and  demand  that  it  is  abol- 
ished, and  therefore  it  ought  not  to  operate  anj^where. 
Incidentally,  its  minds  have  failed  to  react  to  the 
facts  that  the  petroleum  industry,  which  is  one  that  has 
escaped  price-fixing,  is  also  that  one  of  our  great  major 
industries  w'hose  products  are  in  easiest  supply  and  at 
no  great  advance  in  price. 

The  Federal  Trade  Commission  was  more  responsible 
than  any  other  agency  for  the  trouble  in  our  coal  busi- 
ness last  summer,  which  culminated  in  the  disaster  of 
last  winter.  That  put  it  under  such  a  cloud  that  it  has 
been  out  of  sight  of  late,  but  it  was  to  be  expected  to 
bob  up  again  serenely  some  day.  Given  a  free  hand,  it 
can  cause  us  to  lose  the  war  with  its  vagaries.     The 


real  place  for  the  luminaries  of  this  organization  is  at 
the  elbow  of  Mr.  Lenine  and  Mr.  Trotzky. 

The  law  of  supply  and  demand  has  not  been  abolished 
any  more  than  the  laws  of  gravitation,  of  conservation 
of  energy  and  the  movements  of  the  solar  bodies.  By 
the  expenditure  of  energy  an  aeroplane  can  mount  into 
the  clouds,  but  the  aviator  knows  well  that  the  law  of 
gravitation  is  not  abrogated.  In  .spite  of  price-fixing, 
the  law  of  supply  and  demand  has  been  working  inex- 
orably, vain  and  deluded  persons  to  the  contrary  not- 
withstanding. 

Mr.  Hoover,  who  is  a  hundred  times  more  intelligent 
than  most  of  the  leaders  by  whom  he  is  surrounded  in 
Washington,  has  leaned  toward  price-fixing  as  a  matter 
of  policy,  but  we  are  not  sure  that  he  is  not  somewhat 
confused  on  the  subject,  and  certainly  he  has  not  vio- 
lated the  law  in  the  way  that  the  War  Industries  Board 
has  done.  In  a  recent  address  to  some  professional 
colleagues  Mr.  Hoover  .said  frankly  that  economists  of 
the  old  school  were  adverse  to  price-fixing,  but  he 
thought  that  we  should  recognize  the  new  conditions 
of  concentrated  buying,  something  that  never  previously 
existed;  and  also  should  recognize  that  the  classic  argu- 
ment of  high  prices  being  the  surest  and  quickest  way 
of  curtailing  consumption  would  be  in  favor  of  the  rich 
and  against  the  poor,  a  condition  not  to  be  tolerated. 

The  factors  that  are  introduced  by  concentrated  buy- 
ing do  not  produce  any  violation  of  economic  law,  nor 
are  they  a  novelty  resulting  from  the  war,  except  with 
respect  to  their  enormous  scale.  A  producing  and  sell- 
ing monopoly  is  just  as  much  subject  to  the  law  of 
supply  and  demand  as  is  anybody  else,  as  Professor 
Taussig  will  testify  unless  he  has  modified  the  ideas  ex- 
pressed in  his  "Principles  of  Economics."  A  buying 
monopoly  meets  the  same  principles  from  the  opposite 
direction.  Concentrated  buying  is  admittedly  of  great 
influence  upon  a  market,  just  as  Mr.  Hoover,  with  his 
great  commercial  experience,  has  demonstrated;  but 
that  is  no  new  discovery.  For  example,  the  concentrated 
buying  by  the  U.  S.  Steel  Corporation  long  before  the 
war  had  a  dominating  influence  upon  the  American  zinc 
market.  It  is  conceivable  that  the  business  in  a  com- 
modity might  be  confined  to  two  parties — one  producer 
and  one  consumer.  Indeed,  we  have  something  of  that 
sort  now  in  the  cases  of  alum.inum  and  nickel.  Prices 
are  arranged  by  agreement  between  the  two  parties,  but 
the  law  of  supply  and  demand  obtains  just  the  same.  The 
evil  of  Governmental  price-fixing  is  that  it  is  not  a 
matter  of  agreement,  or,  if  so,  there  is  a  good  deal  of 
fiction  about  the  "agreement."  Thus,  the  coal  producers 
and  departments  of  the  Government  agreed  about  a 
year  ago  upon  a  price  for  coal.  Other  departments  of 
the  Government  repudiated  that  agreement  and  fixed  a 
scale  of  prices  much  lower.  We  need  not  rehearse  what 
ensued,  but  we  may  quote  R.  V.  Norris,  of  the  Fuel 
Administration,  who,  at  the  same  recent  meeting  at 
which   Mr.    Hoover   spoke,   said   bluntly   that   the    Fuel 
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Administration  had  made  a  mistake;  that  it  had  been 
compelled  to  raise  its  fixed  prices  to  within  a  few  cents 
per  ton  below  the  figures  of  the  Lane-Peabody  agree- 
ment, and  that  the  increased  statistical  production  of 
coal  in  1917  had,  indeed,  been  increased  production  of 
Blate.  Mr.  Manning,  of  the  U.  S.  Bureau  of  Mines,  was 
one  of  the  first  to  make  the  last  assertion.  Let  it  be 
noted  that  we  are  not  now  quoting  unofficial  criticism, 
but  rather  that  of  bureaus  of  the  Government  itself. 

With  respect  to  Mr.  Hoover's  second  point,  questions 
of  politics  become  involved  with  those  of  economics.  We 
have  been  ready  to  admit  that  in  the  matter  of  food 
supply — something  that  the  people  must  have  in  equal 
distribution — a  rejection  of  the  principles  of  laissez 
faire  is  defensible.  An  elimination  of  the  intermediate 
speculation  between  the  harvests,  which  Mr.  Hoover  has 
so  skilfully  managed,  is  distinctly  economic  and  in  no 
way  in  violation  of  natural  law.  But  whether  control  or 
high  prices  would  be  most  effective  in  curtailing  con- 
sumption, and  what  would  be  the  political  reactions,  are 
not  so  clear.  There  is  considerable  evidence  that  under 
the  plan  that  has  been  adopted  it  is  the  rich  who  are 
thrifty  and  the  poor  who  are  extravagant.  When  the 
natural  control  over  extravagance  by  high  prices  disap- 
pears, it  becomes  necessary  to  introduce  ration-card 
systems.  But  even  so,  and  with  all  the  Governmental 
administration,  both  here  and  abroad,  the  natural  law 
is  determining  conditions  just  as  if  there  were  no  war. 
In  Europe  the  price  of  bread  is  kept  low  by  Govern- 
mental subsidies,  but  the  governments  themselves  must 
pay  for  wheat  the  price  that  is  necessary  to  get  it. 

We  are  beginning  to  unveil  the  complexities  of  the 
whole  subject.  There  are  certain  differences  in  con- 
ditions of  commodities  that  directly  touch  the  necessi- 
ties of  the  people,  and  those  that  do  not ;  between  those 
that  are  of  seasonal  production  and  those  that  are  not, 
but  in  the  long  run  the  same  law  rules.  Three  years  ago 
people  would  risk  their  money  in  building  new  plants. 
Now  they  will  not.  The  Government  has  to  supply  the 
money  or  else  supply  a  guarantee.  Price-fixing  may 
seem  to  save  money  in  one  way,  but  it  costs  more  in 
another.  We  do  not  think  that  Mr.  Hoover  is  such  a 
repudiator  of  natural  laws  as  sometimes  he  says  he  is. 
Anyhow,  there  is  a  wide  difference  between  Mr.  Hoover's 
practices  in  price-fixing  and  those  of  some  other  agencies 
in  Washington. 


Washington  Quietly  Reverses  Itself 

MANY  months  ago  we  used  to  be  flooded  with  an- 
nouncements of  dictatorial  actions  by  bureaus  and 
board.'*  in  Washington.  The  War  Industries  Board,  the 
War  Trade  Board,  and  every  board,  big  and  little,  de- 
lighted in  telling  the  people  what  they  were  to  do  on  and 
after  a  certain  date.  The  consumption  of  paper  was 
enormou.s.  Protests  against  actions  announced,  repre- 
sentations respecting  their  impracticability,  and  fore- 
casts of  difficulties  to  ensue  all  went  unheeded.  The 
board  ordered,  and  so  it  was  to  be.  Apparently  the 
several  Ixjards  thought  that  they  were  gifted  with 
omniscience.  Many  humble  persons  thought  otherwise. 
However,  it  tofjk  time  for  the  boards  to  learn,  but,  given 
time  enough,  things  were  bound  to  creep  into  the  minds 
of  even  the  most  blockheaded.     It   is  noteworthy,  how- 


ever, that  the  reversals  are  not  heralded  by  the  press 
bulletins  in  the  way  that  the  orders  used  to  be. 

Washington  was  told  at  the  very  beginning  of  the 
war  that  it  was  a  bad  plan  to  draft  miners.  England 
had  learned  that  by  painful  experience,  but  Washington 
disregarded  both  the  experience  and  the  warnings.  It 
took  time  and  the  waning  production  of  coal  and  the 
metals  to  get  this  into  official  heads. 

Not  long  ago  the  War  Trade  Board  was  going  to  do 
spectacular  things  in  the  way  of  restricting  exports  in 
what  it  academically  classed  as  non-essentials.  How- 
ever, the  South  American  and  other  countries  that 
wanted  goods  did  not  agree  with  our  definitions  about 
what  was  non-essential;  and  inasmuch  as  we  needed 
things  from  those  countries  and  had  to  pay  for  them  by 
the  exchange  of  either  goods  or  gold,  the  occasion  arose 
for  a  quiet  reversal  of  policy. 

So,  too,  with  the  War  Industries  Board.  It  was  con- 
fident that  it  could  suspend  the  law  of  supply  and  de- 
mand and  dictate  prices  forever  and  a  day,  but  after 
perpetrating  much  mischief  it  also  is  beginning  to  see 
things,  and  is  raising  prices,  from  time  to  time,  though 
always  too  late. 

The  Federal  Trade  Commission  still  tries  to  stick 
crowbars  through  the  spokes  of  production,  but  Dr.  Gar- 
field apparently  does  not  think  very  much  of  the  Federal 
Trade  Commission.  About  a  year  ago  it  handed  him  a 
bomb,  without  telling  him  about  it,  and  he  innocently 
dropped  it  and  caused  an  explosion  that  brought  ob- 
jurgations upon  him.  Nowadays,  Dr.  Garfield,  who  has 
developed  a  pretty  good  kind  of  an  administration,  does 
his  own  figuring  respecting  the  cost  of  producing  coal, 
and  seems  to  be  contemptuous  of  the  Federal  Trade 
Commission.    Other  people  feel  the  same  way  toward  it. 

Well,  the  world  does  move,  the  members  of  bureaus 
and  boards  do  learn  by  experience;  but  what  a  pity  it  is 
that  the  experience  must  be  so  dearly  bought,  simply  for 
the  sake  of  refusing  expert  advice. 


The  Government  has  taken  over  the  telegraphs  and 
telephones,  which  have  been  put  in  charge  of  Mr.  Burle- 
son. He  tells  the  people,  through  interviews  with  the 
press,  of  the  wonderful  things  that  he  is  going  to  do  in 
the  way  of  reducing  charges,  improving  services,  etc. 
We  should  feel  more  assurance  as  to  these  optimistic 
promises  if  the  postal  service  had  been  distinctly  im- 
proved; whereas,  on  the  contrary,  it  is  well  known  to 
have  deteriorated.  We  should  think  that  the  Post  Office 
people  would  have  some  pride  in  being  efficient,  but  they 
seem  to  bt  jninterested  in  their  work  and  callous  to 
complaints.  We  must  confess  to  feelings  of  alarm  about 
what  is  going  to  happen  to  the  wire  services.  Is  the 
time  coming  when  we  cannot  be  sure  of  the  delivery  of 
our  messages  to  Washington  and  Boston  inside  of  a  day 
or  two? 

We  have  previously  remarked  upon  how  mining  engi- 
neers are  the  men  to  do  things,  and  have  mentioned 
Hoover  and  others  as  shining  examples.  The  State  of 
Nevada  did  a  good  thing  for  itself  when  it  elected  one 
of  the  profession — Emmet  H.  D.  Boyle — to  be  its  Gov- 
ernor. Governor  Boyle  made  a  very  fine  impression  upor 
everybody  when  he  visited  New  York  and  Washingtor  , 
last  winter.  Governor  Boyle  did  a  good  job  when  h" 
appointed  Charles  B.  Henderson  to  the  Senate  to  succeed 
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the  late  Mr.  Newlands.  Senator  Henderson,  as  chair- 
man of  the  Committee  on  Mines  and  Mining,  has 
exhibited  himself  as  an  earnest,  intelligent  and  hard- 
working legislator,  who  is  sympathetic  with  the  mining 
industry  and  is  raising  his  committee  to  the  importance 
that  is  its  due  as  the  representative  of  one  of  the  great 
basic  industries  of  the  nation. 


iiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMri 
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BY  THE  WAY 
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Jack:  Howld  tha  jaw,  Sampey.  I  doan't  want  ee 
prachen  to  me;  aal  tha  same,  bleve  thare's  truth  en 
what  thee's  say.  I  doan't  fess  to  be  a  Christian,  but 
aal  tha  saame  I  bleve  they  who  do  liv  too  et  hav  tha 
best  ov  the  argement.  But  how  caan  a  feller  be  a 
Christian  in  a  minin'  taown  like  Broken  '111,  weth  all 
tha  sin  and  cussedness  by  which  ee  be  surrounded?  In 
tha  street  ee  can  see  sin  in  various  forms,  like  ee 
can  in  biggar  cities,  and  ef  ee  go  to  hes  union  metins, 
I  tell  ee,  et  es  very  diff urunt  to  a  Methody  praier  metin ; 
what  wuth  the  hosifers  cussing  each  other,  and  sum- 
times  members  axing  questuns  tha  hosifers  doan't  like, 
and  espechully  if  they  should  ax  any  question  about 
the  strike  funds — or  the  funds  to  relieve  tha  unemployed, 
oh !  my  Jemima !  look  out  fur  scwa's  and  storm,  and 
a  pre-emptory  shut  up.  I  tell  ee,  no  dacent  members  of 
the  unions  care  to  cum  to  the  metins,  and  so  them  les 
fitted  fur  the  poshesuns  and  caan  make  moast  noise 
get  the  sates  of  the  hosifers,  and  doan't  they  show 
what  they  be  maade  of ! 

Sampey:  Howld  tha  durnd  tongue,  taalking  about 
tha  unions.  I  doan't  want  any  moar  of  they.  Tha  strike 
of  larst  year  and  tha  way  things  was  carried  on  satisfied 
me  that  unionism  is  a  good  thing  fur  a  few,  but  a  con- 
founded costly  thing  fur  tha  many;  and  how  we  hav 
been  such  fools  to  stan  et  so  long  es  what  I  caan't  tell 
ee.  Here  the  managers  of  the  unions  got  the  money, 
and  they  waen't  pay  out  any  ov  et  to  the  like  of  me, 
who  haave  been  idle  moast  of  tha  time  sense  tha  strike 
commenced  laast  year,  and  our  state  is  very  pitible,  I 
sure  ee;  but  they  doan't  care.  It  look  to  me  like  ef 
they  want  to  keep  et  fur  themselves,  or  to  bolster  up 
tha  traading  consarns  they  hav  got  on  thare  hands. 
Can  you  tell  me,  Jackey,  who  has  got  the  benefit  ov 
thoose  consarns — the  union  members  or  the  top  sawyers 
in  the  consarns?  Have  they  employed  more  men  to  do 
the  wurk?  Do  they  sell  cheaper  or  what  es  the  advan- 
tage gained  to  th»  working  man?  I  fail  to  see  et.  Et 
may  be  because  I  am  dense,  and  do  not  see  so  fur  ahead 
as  the  clever  labour  leaders;  but,  take  ut  frum  me, 
no  more  strikes  fur  me,  thank  ee. — "One  and  All,"  in 
Barrier  Miner,  N.  S.  W. 


The  disagreement  of  authorities,  coupled  with  a  pro- 
lixity in  individual  interpretation,  is  not  a  new  feature 
in  mining  and  geological  endeavor.  A  gentleman  who 
wrote  of  these  matters  in  1683  in  a  book  dealing  with 
"The  Laws  of  Art  and  Nature  in  Knowing,  Judging, 
Assaying,  Fining,  Refining,  and  Inlarging  the  bodies  of 
confined  metals,'^  speaks,  in  the  preface,  of  "the  Rise 
and  Springs  of  metallic  oars,  and  how  they  grow  in 
the  Mountains,  Veins,  and  Channels  of  th?  Eirth,  and 


how  generated  (of  which  the  old  and  later  Philosophers 
had  many  different  opinions)  as  also  the  Streams,  Chan- 
nels, and  their  Enternals  (and  other  accidents  which  do 
discover  and  produce  oars  whereby  the  miners  do  guid 
themselves  in  their  proceedings  and  works)  yet  because 
it  would  be  too  long  to  recite  those  Opinions  of  Phil- 
osophers and  various  Operations  of  miners  (in  respect 
they  do  now  agree  in  all  things,  and  miss  very  much  of 
their  aims,  and  have  written  many  books  to  little  pur- 
pose) therefore,  for  brevity  sake,  I  have  omitted  them, 
and  proposed  only  my  own  practice  for  the  better  ad- 
vancing this  Metallick  Art."  The  original  treatise  was 
written  in  German  by  one  Lazarus  Erckem,  who  was 
"Chief  Prover  (or  Assay  Master  General  of  the  Em- 
pire of  Germany),"  and  the  quaint  way  in  which  he 
brushes  aside  the  "Opinions  of  Philosophers"  to  make 
room  for  a  recital  of  his  "own  practice"  indicates  that 
the  Teutonic  sense  of  humor,  as  we  understand  it  today, 
is  also  not  a  recent  acquisition. 


Metallurgists  who  are  looking  for  knotty  problems 
will  probably  hail  with  delight  the  recent  discovery 
of  a  complex  ore  reported  in  a  New  York  paper: 
"According  to  consular  reports,  residents  of  Puerto 
Cortes,  Honduras,  have  discovered  a  deposit  of  man- 
ganese within  two  miles  of  the  line  of  the  national 
railroad.  It  is  stated  that  the  ore  is  mixed  with 
graphite,  copper  and  gold." 


A  Twentieth  Century  Paul  Revere 

Listen,  my  children,  and  you  shall  hear 
Of  another  rider  than  Paul  Revere; 
Of  a  tiny  lad  on  a  strange,  strange  steed. 
Who  rode  a  race  for  his  country's  need. 

He  heard  of  his  country's  call  for  men; 

He  heard  of  their'  sacrifice,  and  then — 

He  heard  of  the  need  for  money,  too; 

For  food   and   clothes   to   help   them   through. 

He  wanted  to  help,  though  he  could  not  fight; 
He  wanted  to  serve  in  the  cause  of  right. 
So  he  mounted  a  Thrift  Card,  reins  in  hand. 
And  rode  and  rode  throughout  the  land. 

"Money!"  he  cried.     "Money  for  clothes. 
The  boys  in  the  trenches" — off  he  goes; 
And  amid  the  sound  of  clattering  hoofs 
The  call  reechoed  across  the  roofs — 

"Gather  your  nickels,  gather  your  dimes. 
Help  the  nation,  prepare,  these  times." 
The  people  heard,  as  the  boy  flashed  by; 
They  heard  his  fevered,  earnest  cry. 

And  out  of  the  stockings  laid  away. 
And  out  of  the  closet  hid  from  day, 
They  gathered  their  savings  of  many  years, 
And  poured  them  forth  with  many  cheers. 

"Take  these,"  they  cried,  "In  the  cause  of  right, 
We'll  save  for  the  boys  who  nobly  fight." 
As  on  he  sped  he  heard  them  say, 
"We'll  do  our  bit — save  every  day." 

And  when  the  boy  on  his  valiant  steed, 
Had  spread  the  news  of  his  country's  need. 
He  drew  the  reins  on  the  old  "Thrift  Stamp," 
And  petted  his  nose,  all  sweaty  and  damp; 

"Our  work  is  done,"  he  said,  "Old  Man, 

The  nation's  roused  to  the  War  Thrift  Plan." 

— Unknown. 


Today    is    an   opportune    time    to    send    a    check    for    the 
Comfort  Fund  of  the  27th  Engineers. 
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cals of  the  world.  "We  will  furnish  a  copy  of  any  article  (if  in 
print)  in  the  original  language  for  the  price  quoted.  Where  no 
price  is  quoted  the  cost  is  unknown.  Inasmuch  as  the  papers 
must  be  ordered  from  the  publishers,  there  will  be  some  delay  for 
the  foreign  papers.  Kemittance  must  be  sent  with  order.  Coupons 
are  furnished  at  the  following  prices:  20c.  each,  six  for  $1.  33  for 
$S.  and  100  for  $15.  When  remittance  are  made  in  even  dollars, 
we  will  return  the  excess  over  an  order  in  coupons  if  so  requested. 


COPPKR 

y588 — ANALYSIS — Determining  Copper  Minerals  in  Partly 
oxidized  Ores.  Felix  Cremer.  (Met.  and  Chem.  Eng..  June  15, 
1^18;  2J  pp.) 

.^589 — Cl'BA — Resena  hist6rica  sobre  la  minerfa  en  Oriente, 
Cuba.     (Bol.  de  Minas,  Havana.  Cuba,  Jan.,  1918  ;  36  pp..  illus.) 

;'i90 — FIRK — Kngineering  Problems  Encountered  During  Recent 
Mine  Fire  at  I'tah-Apex  Mine.  Bingham  Canyon,  Utah.  \'.  S.  Rood 
and  J.  A.  Xorden.      (Bull.   138,  A.l  M.E.,  June,  1918;  11  pp..  illus.) 

!t55*l — FLOTATION — La  Concentracion  de  los  Sulfuros  Min- 
erales  por  la  Flotacion.  (Bol.  des  Minas.  Havana,  Cuba,  Jan.,  1918; 
5J  pp.)      Data  on  work  at  El  Cobre  plant. 

'^n\t■2 — MF:XIC0 — La  Mina  "El  Tigre."  Marcelo  Pena.  (Bol. 
Minero.  Feb.,   1918;   6i  pp..   illus.) 

9593 — PRODUCTION  of  Copper  in  the  United  States  in  1917. 
B.  S.  Butler.     (.Advance  copy.  U.  S.  Geol.  Surv.,  1918  ;  6  pp.,  illus.) 

H.=;94 — REFINERY — Construction  and  Operation  of  an  Electro- 
lytic Copper  Refinery.  J.  E.  McAllister.  (Canada  Munition  Re- 
.-iources  Commission.  Nov.,   IHlS,   to   Feb.,   1918  ;   11  pp.,   illus.) 

!«595 — REFINING — The  Maintenance  of  High  Ampere  Efficiency 
in  Electrol\tic  Copper  Refining.  M.  H.  Merriss  and  M.  A.  Mosher. 
(Eng.   and   Min.   Journ..   July   20.    1918;   4   pp.,   illus.)      20c. 

9596 — SMELTIN(;— Blast-Furnace  Plant  for  Smelting  Copper 
Ore.  Forest  Rutherford.  (Eng.  and  Min.  Journ.,  July  20,  1918  ; 
2  pp..  illus.)      2mc. 

9597 — SMELTI.NC, — Coal-Dust-Fired  Reverberatory  Furnaces  in 
Chile.     (Eng.  and  Min.  Journ.,  July  6,  1918;  i  p.)     20c. 

9598 — SMELTING — Experiments  in  Fettling  Reverberatory  Fiir- 
naces.  Forest  Rutherford.  (Eng.  and  Min.  Journ.,  July  20.  1918  ; 
I  p.)     20c. 

'.'599 — SMELTING — Improvements  at  the  Consolidated  Arizona 
Smelting  Co.'s  Plant.  Frank  R.  Corwin.  (Eng.  and  Min.  Journ.. 
July  20.  1918;  1  p.,  illus.)     20c. 

(.OLD   AND   SILVER — GEOLOCY 

:.»;00 — AUSTRALIA — The  Factors  Influencing  Gold  Deposition 
in  the  Bendigo  Goldfield.  F.  L.  Stillwell.  (Bull.  4.  Advisory 
Council  of  Science  and  Industry.  Melbourne.  .Aus..  1917  :  68  pp.. 
illus.)  Report  of  a  special  committee  appointed  to  investigate 
the  mode  of  occurrence  of  gold  in  quartz  in  Australia,  with  a  view 
to  determining  the  principles  which  have  led  to  the  localization 
of  ijayable  gold,  and  thus,  among  other  things,  cheapen  the  cost 
of  deep  prospecting. 

9601 — CHOSEN — Geology  and  Ore  Deposits  of  the  CoUbran 
Contact  of  the  Suan  Mining  Concession,  Cho.sen.  I).  F.  Higgins. 
(h>on.   Geol.,  Jan.   1918;   34   pp.,   illus.)      60c, 

9602 — ONT.\Rir) — Matachewan  Gold  Area.  A.  G.  Burrows. 
(Bull.    34.   Ont.    Bureau   of   Mines.    1918;    30   pp.,    illus.) 

;)f;o3 — YUK<').V  TERRITORY — Frozen  Muck  in  the  Klondike 
Pi.xtrict.  Yukon  Territorv.  Canada.  J.  B.  Tyrrell.  (Paper  before 
Ro.val   Soc.  of  Canada.   May,    1917  ;    10   pp.,   illus.) 

GOLD  AND  SILVER — CYAXIDIXO 

;.fifi4 — CYANIDE  AND  ZINC  CO.NSUMPTION.  A  Method  for 
Further  Reducing.  R  C.  H.  Cooke.  (Journ.  Chem.,  Met.  and 
Min.  Soc.  of  So.  Afr.,  Aug..  1917  ;  3i  pp.)      60c. 

f<r,05 — PRECIPITATION — Charcoal  Precipitation  of  Aurocya- 
nide  A.  W.  Allen  (Met  and  Chem.  Eng.,  June  15.  1918;  2  pp.. 
illu.x.)  I)ei<crlption  of  the  new  Moore-Edmands  process  with  dis- 
cuh><ion  of  the  underlying  th<-ories. 

:,r,<,r, — SEPAIi.XTION  (AUTOMATIC)  OF  SOLUTION  FROM 
.SoLIIi.S  In  the  H  vdrometallurgical  Treatment  of  Ore  Pulps. 
Bernard    MacDonald.       (Bull.    A.I.M.E..    July.    1918;    4    pp.,    illus.) 

9607 — WE.ST  .\KI:K'.\-  liata  on  Crushing  and  Cyaniding  in  a 
W"  xt  African  .Mill  Paul  T.  Bruhl.  (Eng.  and  Min.  Journ.,  July 
13.  1918  ;  3  pp  ,  illu.«.)     20c. 

tiOLD    AM*    SILVER — GENERAL 

;.608— BRITISH  COLU.MBIA — Salmon  Uiv.r,  Portland  Canal. 
H    C.      (Min.  and   Ktig    l{e<  ,  .\pr.  30.  1918;  5  pp..  illus.)      20c, 

;4B09 — SANDFILLI.VG — Further  Notes  on  Sandfllling  of  Minos, 
C  M  ':r..  .11.  ,,i  (.Journ  ("hem..  Met.  and  Min,  Soc.  of  .So.  Afr., 
Apr.  1  •.  llluf,)      Deals  with  some  minor  alterations  that 

ha\e  '  ;  icfd  In  the  practice  at   the  .Simmer  &  J;ick  mines, 

and   di  ..:    of   methoda   for   reclaiming   pillars.      60c. 

•jlUn — SMELTERY— Ideal     I>ayout    for    Silver-Lead     Smeltery. 
Ouv   ('.    Hidden       (Kng.    and    Min.    Journ.    July    20,    1918;    7i    pp., 
illuH  )      20c. 

r.r.ii—SURVKY  OFFICE  on  the  Rand.  E  M.  Weston.  (Eng. 
and  Min.  Journ.  July   13.   1918;   3i  pp.)     20c. 

•.f,);_WESTKP..V  AI'STHALIA— <';old  Mining  In  Western 
A<ji-tr:<li:i  Ttu-  l're»<etil  I'o'^ltlori  sttid  MiitlooU  i.f  tlii'  Kalgoorlie 
Mlji<-».  Thoinaii  liutement.  (Chem.  En»c  and  MIti.  Ue\  ,  .June  ."j. 
r.M«;  (  pp.  IIIUK. ;  to  b«  continued.)     40r- 


IRON    ORE   DEPOSITS,   .MINING,   KTC. 

9613 — CUBA — Resena  hist6rica  sobre  la  mineria  en  Oriente, 
Cuba.     (Bol.  de  Minas,  Havana,  Cuba,  Jan.,   1918;   36  pp.,   illus.) 

9614 — MINNESOTA — Some  Features  of  Magnetic  Survevs  ol 
the  Magnetite  Deposits  of  the  Duluth  Gabbro.  T.  M.  Broderick 
(Econ.  Geol.,  Jan.,  1918  ;  14  pp.,  illus.)     60c. 

9615— SHAFT  RELINIXG— Notes  on  Shaft  Relining  With  Con- 
crete. G.  G.  Stonemark.  (Eng.  and  Min.  Journ.,  July  6,  1918- 
3  pp.)  Refers  to  Shafts  "A"  and  "C"  at  the  Tener  Mine,  Chi -- 
holm,   Minn. 

9616 — SPAIN — Iron  and  Coal  in  Spain  After  the  War.  (Iron 
and  Coal  Tr.  Rev.,  Feb.  8.  1918;  1  p.)  Data  from  a  pamphlet 
by  Senor  Don  Julio  de  Lazurtegui.     40c. 

9617— UNITED  KINGDOM— The  Jurassic  Ironstones  of  the 
United  Kingdom  Economically  Considered.  P.  H.  Hatch.  (Iron 
and  Coal  Tr.  Rev.,  May  10  and   17,   1918;   5J  pp.,  illus.)      40c 

IRON    AND    STEEL — METALLURGY 

9618— BLAST-Pl'RNACE  PLANT— Modern  German  Blast- 
Purnace  Plant.  (Iron  and  Coal  Tr.  Rev.,  June  21,  1918;  2  pp., 
illus.)  Prom  a  description  in  recent  issues  of  "Stahl  u.  Eisen." 
40c. 

9619 — BLAST  FURNACES — Fuel  Economy  in  Blast  Furnaces. 
T.  C.  Hutchinson.  (Iron  and  Coal  Tr.  Rev.,  May  3,  1918;  m  pp.. 
illus.)      Paper  read  before  the   Iron   and   Steel   Inst. 

9620— CARBON  IN  STEEL— Rapid  Determination  of  Carbon  in 
Steel  by  the  Barium  Carbonate  Titration  Method.  J.  R.  Cain  and 
L.  C.  Maxwell.     (Journ.  Ind.  and  Eng.  Chem.,  July  1,  1918  ;  2^  pp.) 

9621— ELECTRIC  FURNACE— The  Booth-Hall  Electric  Fur- 
nace. W.  K.  Booth.  (Advance  copy,  Am.  Electrochem.  Soc,  May. 
1918  ;  101  pp.,  illus.)     40c. 

9622 — ELECTRIC  STEEL — Triplex  Process  of  Making  Electric 
Steel.  Development  at  South  Chicago  of  the  World's  Largest 
Electric  Steel  Plant,  Comprising  Three  25-Ton  Heroult  Furnaces. 
Theodore  W.  Robinson.  (Chem.  and  Met.  Eng.,  July  1,  1918  ;  5J 
pp.,  illus.)  Excerpt  of  paper  before  Am.  Iron  and  Steel  Inst.. 
May  31,  1918. 

9623 — REFRACTORIES — Essential  Properties  of  Refractories 
Used  in  Steel  Production.  AUeyne  Reynolds.  (Iron  and  Coal  Tr. 
Rev.,  May  24,   1918;   3  p.)     40c. 

9624— SULPHUR  IN  IRON  AND  STEEL — A  Standard  Ap- 
paratus for  the  Determination  of  Sulphur  in  Iron  and  Steel  by 
the  Evolution  Method.  H,  B.  Pulsifer.  (Journ.  Ind.  and  Eng. 
Chem.,  July  1,  1918  ;  4^  pp.,  illus.)     60c. 

LEAD   AND    ZINC 

9625— BUNKER  HILL  &  SULLIVAN  SMELTING  AND  RE- 
PINING PLANT — U.se  of  Pulverized  Coal  at  the  Bunker  Hill  & 
Sullivan  Smelting  and  Refining  Plant.  C.  T.  Rice.  (Eng.  and 
Min.  Journ.,  July  20.  1918,  3J  pp.,  illus.)      20c. 

9626— RESEARCH  PREPAREDNESS  in  the  Zinc  Industry. 
Parker  C.   Choate.      (Chem.   and  Met.   Eng.,  July  1,   1918;   2i  pp.) 

9627 — ROASTING  ZINC  SULPHIDE  ORES,  Notes  on  a  New 
Method  of.     Gilbert  Rigg.    (Min.  Mag.,  June.  1918  ;  2|  pp.)     60c. 

9628 — SMELTERY' — Ideal  Layout  for  Silver-Lead  Smeltery. 
Guy  C.  Riddell.  (Eng.  and  Min.  Journ.,  July  20,  1918;  71  pp., 
illus.)      20c. 

9629 — SMELTING — Mechanical  Scotch-Hearth  Smelting.  Wm. 
E.  Newnam.  ( Kng.  and  Min.  Journ..  July  20,  1918;  3J  pp.,  illus.) 
20c. 

9630— ZINC  OXIDE — Baghouses  for  Zinc  Oxide.  John  F. 
Cregan.     (Eng.  and  Min.  Journ.,  July  20,  1918  :  7  pp.,  illus.)     20c. 

OTHER    METALS 

9631 — ALUMINUM — Bauxite  and  Aluminum  in  1917.  James  M. 
Hill.      (Mineral  Resources  of  the  U.  S.,   1917 — Part  Ij  9  pp.) 

9632 — ARSENIC,  Bismuth,  Selenium  and  Tellurium  in  1917. 
.Joseph  B.  I^mplebv.  (Mineral  Resources  of  the  U.  S.,  1917 — Part 
I,  June  19,  1918  ;  13  pp.) 

9633 — CADMIUM  in  1917.  C.  E.  Siebenthal.  (Mineral  Re- 
sources of  the  r.  S.,   1917 — Part  I,  July  12.  1918;  5  pp.) 

9634 — MANGANESE  Conservation  in  Steel  Making.  C.  R. 
Ellicott.  (Iron  Tr.  Rev..  June  6  and  13.  1918;  5  pp.)  Paper 
presented  at  meeting  of  Am.  Iron  and  .Steel  Inst..  May  31,  1918  ; 
with  discussion   by  G.   B.   Waterhouse  and  J.  W.   Richards. 

9635 — MANGANESE — Resena  hist6rica  sobre  la  minerfa  en 
Oriente,  Cuba,  (Bol.  de  Minas,  Havana,  Cuba.  Jan.,  1918;  36  pp., 
illus.) 

9636 — MANGANESE — Some  Manganese  Deposits  in  Madison 
County,  Montana.  J.  T,  Pardee.  (Bull.  690-F,  U.  S.  Geol.  Surv.. 
July   8,    1918  ;    13    pp.) 

9637 — MANGANIOSE — The  Las  Vegas  Manganese  Mine.  (Min. 
and  Oil  Hull.,  June,    1918;  IJ   pp.,   illus.) 

9638— PLATINUM  RICHES  of  Russia,  (Russia.  June,  1918  i  6 
pp,,  illus)  Data  on  production,  distribution  of  deposits,  et<!., 
illustrated   by   niai)s.      20c. 

9639 — QUICKSILV?]R  DEPOSITS  of  the  I'hoenix  Mountains. 
Arizona.  F.  C".  .Schrader.  (U.  S.  Geol.  Surv.,  Bull.  690-D,  1918; 
14  pp.  illus) 

9640 — TIN — Determination  of  Tin  in  Concentrates.  A.  M.  Smoot. 
(Eng.  and   Min,   Journ,,  July  6,    1918;   2   pp,,   illus)    20c. 

9641 — TIN — El  Mercado  de  Estano.  Gulllermo  Yunge.  (Bol. 
Sor.   .\ac,   de   Mineria,    .Nov, -Dec,    1917;    5   pp  ) 
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;h;42 — TIN — Electrolytic  Refining  of  Tin.  Edward  P.  Kern. 
(Advance  copy.  Am.    Electrochem.    Soc,    May,    1918  ;   12   pp.) 

Of.43 — TIN — Neill  Jig  Tests  for  Tin  Dredging.  L.  H.  Eddy. 
(Eng.  and  Min.   Journ.,  July  13,   1918;   1  p.)      20c. 

9644 — TUNGSTEN — The  Metallography  of  Tungsten.  Zay  Jef- 
fries.     (Bull.  138,  A.I.M.E..  June,  1918;   56  pp.,  illus.) 

9fi45 — TUNGSTEN — The  Mineral  Industry  of  Portugal.  Fred- 
ericU  W.  Poote  and  Rastus  S.  Ransom,  Jr.  (Eng.  and  Min. 
I  Journ.,  July  13,   1918;   6i   pp.,   illus.)     20c. 

9646 — TUNGSTEN  PRODUCERS  TARIFF  BOARD  HEARING 
at  San  Francisco.  (Eng.  and  Min.  Journ.,  July  13,  1918  ;  li 
I  pp.)      20c. 

9G47 — URANIUM-VANADIUM    ORES.    Some    Chemical    Experi- 
ments   Bearing    on    the    Origin    of.      Frank    B.    Notestein.       (Econ. 
ICeol.,  Jan.,  1918;   14  pp.)   60c. 

.It; 48 — ZIRCONIA  as  a  Refractory.  E.  H.  Rodd.  (Journ.  Soc. 
of  ("hem.  Ind.,  June  15,   1918  ;   2  pp.) 

XON.MKT.XI.MC"    MINKR.^LS 

;m;49 — BARITE  DEPOSITS  of  the  Sweetwater  District,  East 
Tennessee.  C.  H.  Gordon.  (Resources  of  Tenn.,  Jan.,  1918;  35 
pp.,    illus.,    including  map.) 

9650 — BAUXITE  and  Aluminum  in  1917.  James  M.  Hill. 
(Mineral  Resources  of  the   U.   S..    1917 — Part  I;   9   pp.) 

.1(151 — GEMS  and  Precious  Stones  in  1916.  Waldemar  T. 
Schaller.  (Mineral  Resources  of  the  U.  S.,  1916 — Part  II,  June 
27,  1918  ;  13  pp.) 

9652 — GRAPHITE — Grafitos  de  la  provincia  de  Huelva.  A. 
Carbonell  Trillo-Pigueroa.  (Revista  Minera,  May  1,  1918  ;  2 J 
pp.)      40c. 

9653 — GRAVEL  DEPOSITS  of  the  Caddo  Gap  and  De  Queen 
Quadrangles,  Arkansas.  Hugh  D.  Miser  and  A.  H.  Purdue.  (Bull. 
690-B,  U.  S.  Geol.  Surv.,  June  14,  1918  ;   15  pp.,  illus.) 

9654 — MICA — Report  on  Certain  Minerals  Used  in  the  Arts  and 
Industries — IV.  Percy  A.  Wagner.  (So.  Afr.  Journ.  of  Ind., 
Apr.,    1918  ;    15    pp.,    illus.) 

0655 — POTASH,  Occurrence,  Uses,  Recovery.  Demand  and 
Prices,  Tests  and  References.  W.  P.  Coolbaugh.  (Colo.  School 
of  Mines  Mag.,  Vol.  VIII,  June.  1918;  2J  pp.) 

9656 — SALT — The  Theorv  of  Volcanic  Origin  of  Salt  Domes. 
E.   Degolyer.      (Bull.   137.   A.I.M.E.,   May.    1918;    14   pp.) 

9657 — SILICA  PRODUCTS — Raw  Materials.  A.  Bigot.  (Iron 
and  Coal  Tr.  Rev.,  May  17.  1918;  ■',  p.)  Translated  from  the 
French  by  J.  A.  Audley.      40c. 

9f,58 — STRONTIUM  in  1917.  .lames  M.  Hill.  (Mineral  Re- 
sources of  the  U.   S..   1917 — Part  II;   1   p.) 

9659 — SULPHUR — Estado  de  la  Explotacion  del  Azufre.  T. 
Paredes.      (Bol.    Minero.   Mexico,   Nov.    1,    1917  ;    3J   pp.) 

9660 — SULPHUR — Utah  Sulphur  To  Be  Worked  Upon  a  Large 
Scale.  Will  C.  Higgins.  (Salt  Lake  Min.  Rev.,  June  30,  1918; 
2  pp.,   illus.)      20c. 

PKTROLKUM  .\ND   NATURAL,  GAS 

9661 — CANADA — Petroleum  in  the  Eraser  Valley,  British  Co- 
lumbia. E.  A.  Haggen.  (Min.  and  Eng.  Rec,  Feb.  28.  1918  ;  3i 
pp..  illus.)      20c. 

9662^MEXICO — Oil  in  Southern  Tamaulipas,  Mexico.  Ezequiel 
Ordonez.      (Bull.   137.  A.I.M.E.,  May.  1918;  7J  pp.,  illus).      40c. 

9663 — NATURAL  GAS — The  Chemical  Possibilities  of  Natural 
Gas.  J.  B.  Garner.  (Chem,  Engr.,  June,  1918;  9J  pp.)  Ex- 
tracts from  a  paper  before  the  Nat.  Gas  Assn.  of  America.      20c. 

9664 — OIL  SHALE  of  the  Uinta  Basin,  Northeastern  Utah.  Dean 
E.  Winchester.  (Bull.  691-B,  U.  S.  Geol.  Surv.,  Apr.  30,  1918  ; 
24  pp.,   illus.) 

9665 — OIL  SHALES — Destructive  Distillation  of  Oil  Shales.  J. 
C.  Moriell  and  Gustav  Egloff.  (Chem.  and  Met.  Eng.,  July  15, 
1918;  6J  pp.)  Description  of  products,  influence  of  sulphur, 
oxygen  and   nitrogen   content  ;   commercial  possibilities. 

9666 — ONTARIO — Oil  Prospecting  in  Southwestern  Ontario.  M. 
Y.  Williams.      (Can.   Min.  Journ.,  Feb.   15,   1918;   2   pp.,   illus.)    20c. 

9667 — QUEENSLAND — The  Roma  Oil  Bore.  Prospects  of  Ob- 
taining Motor  Spirit  from  the  Gas.  W.  E.  Cameron.  (Queens. 
Govt.   Min.   Journ.,   May    15.    1918;    2J   pp.,    illus.)      60c. 

9668 — TEXAS — Geologv  of  the  Oil  Fields  of  North  Central 
Texas.  Dorsey  Hager.  '  (Bull.  138,  A.I.M.E.,  June,  1918  :  10 
pp..  illus.) 

9669 — VALUING — Methods  of  Valuing  Oil  Lands.  (Bull.  137. 
A.I.M.E.,  May,  1918  ;  43  pp.)  Discussion  of  paper  of  M.  L.  Requa 
previously  indexed. 

9670 — WELL  LOGS — A  Concrete  Example  of  the  U.se  of  Well 
Logs.  Mowry  Bates.  (Bull.  137.  A.I.M.E.,  May,  1918  ;  7J  pp.. 
illus.) 

ECONO.MIC  GKOl.OOY — GENERAL 

9671 — MEXICO — The  Relation  of  Sulphides  to  Water  Level  in 
Mexico.  P.  K.  Lucke.  (Bull.  138,  A.I.M.B.,  June,  1918  ;  4  pp.. 
illus.) 

9672 — ORE  DEPOSITS — The  Evolution  of  Ore  Deposits  from 
Igneous  Magmas.  W.  H.  Goodchild.  (Min.  Mag..  June,  1918  ; 
10 J   pp.)      Continuation  of  article   previously   indexed.      40c. 

MINING — GENERAL 

9673 — ALGERIA  AND  TUNIS — Les  Mines  et  la  Metallurgie  en 
Algerie  et  Tunisie.  (L'Echo  des  Mines  et  de  la  Metallurgie,  June 
9,  1918;  h  P) 

9674 — ARIZONA — The  Chloride  Mining  District.  Rush  T.  Sill. 
(Min.  and  Oil  Bull.,  Feb.,  1918  ;  3  pp.,  illus).     20c. 

9675 — CHUTES — Keeping  Water  Out  of  Chutes.  Claude  T.  Rice. 
(Eng.    and   Min.    Journ..    July   13.    1918;    H    p.,    illus.)      20c. 

9676 — CUBA — Reseiia  sobre  la  Minera  durante  el  Ano  1917. 
(Bol.  de  Minas,  Havana,  Cuba,  Jan.,  1918;  12  pp.)  Includes 
figures  of  mineral  exports. 

9677 — HAULAGE — Mule  Haulage  Underground  at  the  Durban 
Roodepoort  Deep  Mine.  A.  P.  Rouillard.  (Journ.  Chem.,  Met. 
and  Min.  Soc.  of  So.   Afr..   Aug.,    1917;   2   pp.,    illus.)      GOc. 


4;.-t^\^~^^^^^T^^'''~'^^^^'  ^^^^  Operation  of  Underground  Elec- 
o  ^af'J^^^  System.s.  L.  Pokes.  (Iron  and  Coal  Tr.  Rev.,  Feb. 
8,  1918  ;  2  pp.,  illu.s.)      40c. 

9679— MINE  SURVEYING—Terrestrial  Magnetism  in  Rela- 
tion to  Mine  Surveying,  c.  Chree.  (Iron  and  Coal  Tr.  Rev., 
y^T-  V^^^^^'  Lp^  Abstract  of  paper  before  the  Brit.  Instn. 
of  Min.  Engrs.     40c. 

?^^*';77^'^^'^^'^'^^ — '^^^  Mineral  Industry  of  Portugal.  Fred- 
erick W.  Poote  and  Ra.stus  S.  Ransom,  Jr.  (Eng.  and  Min. 
Journ.,  July  13,  1918;  6.1  pp.,  illus.)      20c. 

9681— QUEENSLAND— Silver  Spur  Mine  ;  Recent  Developments 
and  Future  Prospecting.  Lionel  C.  Ball  (Queensland  Govt.  Min. 
Journ.,  Apr.  15,  1918;  9  pp.,  illus.)      60c. 

C1«n^!~^^'^^•^^^^)i^'^'    CAVED    STOPES    in    Narrow    Veins— II. 
Claude    T     Rice.       (Eng.    and    Min.    .lourn.,    July    6,    1918;    6*    pp 
illus.  ;  to  be  continued.)      20c.  °  .    "a    I'J'-. 

9683— SHAFT  RELINING— Notes  on  Shaft  Relining  With  Con- 
crete. Ch  G.  Stonemark.  (Eng.  and  Min.  Journ.,  July  6,  1918- 
u  PP),,riefers  to  Shafts  "A"  and  "C"  at  the  Tener  Mine,  Chis- 
holm,   Minn. 

9684— SPITZBERGEN— The  Mineral  Wealth  of  Spitzbereen 
(Journ.   Soc.   of  Chem.    Ind.,  June   29,    1918;    1    p.) 

9685— TIMBER  POSTS— Cutting  Round  Timber  Posts.  L  D 
Davenport.     (Eng.  and  Min.  Journ.,  July  6,  1918  ;  i  p.,  illus.)    20c. 

ORE  I>RK.S8ING — GENERAL. 

9686— BELT  CONCENTRATORS  and  Wet  Concentration. 
Alex.  McLaren.      (Eng.  and  Min.  Journ.,  July  6,  1918;  12  pp.)    20c. 

9687 — GRINDING  of  Ore  in  Ball-Mills.  Algernon  Del  .Mar. 
(Eng.   and   Min.    Journ.,   July   6,   1918;    1\    pp.,   illus.)      20c. 

9688 — MIDDLINGS.  (Eng.  and  Min.  Journ.,  July  6.  1918;  H 
pp.,  illus.)     20c. 

.METALLURGY — GENERAL 

9689 — BRASS — Initial  Stre.ss  and  Corrosion  Cracking.  P  D 
Merica  and  R.  W.  Woodward.  (Advance  copy.  Am.  Soc.  for  Test- 
ing Materials,  June,   1918;   13i  pp.,   illus.) 

9690— RECENT  METALLURGICAL  PROGRESS,  Notes  On  E 
P.  Mathewson.  (Eng.  and  Min.  Journ.,  July  20,  1918  ;  7i  pn. 
illus.)      20c. 

9691— REFRACTORY  BRICK— The  Necessity  for  Inspection 
and  Testing  of  Refractory  Brick.  C.  E.  Nesbitt  and  M.  L.  Bell. 
(Advance  copy.  Am.  Soc.  for  Te.sting  Material.s,  June,  1918  ;  10 
pp.,  illus.) 

9692— REFRACTORY  MATERIALS— Native  Supplies  of  Re- 
fractory Materials  in  the  Shetfield  District.  W.  G.  Fearnsides. 
(Iron   and   Coal   Tr.    Rev.,    May    24,    1918;    1    p.)      40c. 

9693— SAFETY  APPLIANCES  in  Smelteries  and  Refineries. 
Geo.  M.  Douglass.  (Eng.  and  Min.  Journ.,  July  20.  1918  ;  4} 
pp.,  illus.)      20c. 

SA.MPLINC;   AND   ASS.AYING 

9694 — NATURAL  GASES — Analysis  of  Natural  Ga.ses.  (Met. 
and  Chem.  Eng.,  June  15,  1918;  2  pp.)  From  the  second  edition 
of  the  U.  S.  Steel  Corporation's  "Methods  for  the  Technical 
Sampling  Analysis  of  Gases." 

9695 — RADIUM — The  Bisulphate  Method  of  Determining  Radiu^ii. 
Howard  H.  Baker.  (Journ.  Ind.  and  Eng.  Chem..  July  1,  1918  ; 
2i  pp.,  illus.)      60c. 

FUELS 

(See    also    "Petroleum    and    Natural    Gas") 

9696 — CARBOCOAL.  Chas.  T.  Malcolmson.  (Bull.  137.  A.I.M  E. 
May,   1918  ;   7  pp.)      40c. 

9697 — POWDERED  COAL — The  Possibilities  of  Powdered  Coal 
as  Shown  by  Its  Combustion  Characteristics.  W.  G.  Wilcox. 
(Chem.  and  Met.  Eng.,  July  1,  1918;  53  PP)  Paper  before  the 
Western  New  York  Section  of  the  Am.  Chem.  Soc.  May  31,   1918. 

9698 — PULVERIZED  COAL — The  Use  of  Pulverized  Coal.  Ch. 
Dantin.  (Eng.  and  Contr.,  May  29,  1918;  2  pp.)  From  Le  G6nie 
Civil,   June   10,    1916. 

9699 — PULVERIZED  COAL — Use  of  Pulverized  Coal  at  the 
Bunker  Hill  &  Sullivan  Smelting  and  Refining  Plant.  C.  T.  Rice. 
(Eng.  and  Min.   Journ..  July   20,   1918;   31   pp..   illus.)      20c. 

9700 — WEIGHTS  of  Various  Coals.  S.  B.  Flagg.  (Tech.  pager 
184,  U.  S.  Bureau  of  Mines,   1918  ;  14  pp.) 

MINING     AND     MET.VLLURGICAL     MACHINERY 

9701 — AIR  COMPRESSC^RS — Modern  Air  Compressors — I. 
David  Penman.  (Min.  Mag.,  June,  1918;  8  pp.,  illus.;  to  be 
continued.)      40c. 

9702 — FOUNDATIONS — Repair  Work  to  Heavy  Foundations. 
Sidney  Gill.  (Iron  and  Coal  Tr.  Rev.,  June  14,  1918;  13  pp.. 
illus.)  Paper  before  Yorkshire  branch  of  Nat.  Assn.  of  Colliery 
Mgrs.   (Briti-sh).      40c. 

9703 — LAMPS — Combustion  Tube  Safety  Lamps.  (Iron  and 
Coal   Tr.    Rev.,   June   7,    1918;    IJ   pp.,    illus.) 

9704 — POWIOR  HOUSE — Economic  Handling  of  Ashes.  Regi- 
nald Trautschold.  (Ind.  Management,  July.  1918;  3?,  pp.,  illus.) 
40c. 

MISCELLANEOUS 

9711 — LABOR — Cost  of  Constructing  and  Moving  Portable  Camp 
Buildings.      (Eng.  and  Contract,  June  19.  1918  ;  IJ  pp..  illus.) 

9712 — MINERAL  WATERS  in  1916.  Arthur  J.  Ellis  and  Alfred 
L.  (Chambers.  (Mineral  Resources  of  the  U.  S.,  1916 — Part  II,  Mar. 
13,   1918  ;   48   pp.,   illus.) 

9713 — POWER — Electric  Power  for  Mining  in  Yavapai  County, 
Arizona.  (Eng.  and  Min.  Journ.,  June  22,  1918;  4J  pp.,  illus.) 
20c. 

9714 — STATISTICS — Report  of  the  Committee  on  the  Standard- 
ization of  Mining  Statistics.  Albert  H.  Fay.  (U.  S.  Bureau  of 
Mines,  1918  ;  39  pp.) 

9715 — WAR — American  Chemists'  Defensive  Measures  Again.st 
Gas  Attacks  in  France.  R.  K.  Tomlin.  Jr.  (Met.  and  Chem. 
Eng.,  June  15,  1918  ;  3  pp.,  illus.) 
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Personals 


H»Te  Ton  Contributed  to  the  AB»ooUUoa 
«f   the    87th    Engineers? 

L.  H.  r.oodwin  has  gone  with  Rogers. 
Mayer  c>i  Ball.  4  2  Broadway,  New  York,  as 
office  and  field  assistant. 

John  Seward  has  been  assigned  to  the 
executive  division  of  the  General  Staff,  at 
Washington.  D.  C  with  rank  as  major. 
He  will  specialize  on  war  minerals. 

Hugh  L*e  has  resigned  his  position  with 
the  Porcupine  Crown  Mines.  Ltd.,  at  Porcu- 
pine. Ont.  to  become  lecturer  on  metallurgy 
at  the  Pennsylvania  State  University. 

E.  F.  Flad.  formerly  in  charge  of  the 
Youngstown.  Ohio,  slag-crushing  plant  of 
the  Parnegie  Steel  Co..  has  been  made  chief 
construction  engineer  and  etflciency  expert. 

Dr.  E.  L.  Bruce,  of  the  Canadian  Geo- 
logical Survey,  is  making  an  examination  of 
the  Star  Lake  district.  Manitoba,  where  dis- 
coveries of  molybdenum  and  scheelite  have 
been  made. 

J.  W.  Crowdns.  222  Mills  Bldg..  El  Paso. 
Tex  has  been  commissioned  first  lieu- 
tenant in  the  Engineer  Reserve  Corps, 
and  has  been  ordered  to  Camp  Lee.  Peters- 
burg. Va..   for  duty. 

H.  W.  Aldrich  has  resigned  his  position 
with  the  Anaconda  Copper  Mining  Co.  to 
become  assistant  general  superintendent  of 
the  Inspiration  Consolidated  Copper  Co.  s 
plant  at  Miami,  Arizona. 

J.  Kfdaile  Florance  and  William  H. 
Hampton,  mining  and  consulting  engineers 
of  68  Broad  St..  New  York,  mutually  dis- 
solved partnership  on  July  1.  1918,  each 
resuming  independent  practice. 

H.  M.  Hanna.  Jr..  has  been  elected  presi- 
dent of  the  Detroit  Iron  and  Steel  Co.  ; 
Frank  B.  Richards,  vice  president  ;  R.  S. 
Grant,  secretary  ;  and  W.  S.  Whitcomb, 
assistant    secretary    and   treasurer. 

R.  J.  EnniH,  general  manager  of  the  Mc- 
Int\Te  Porcupine  Mines.  Ltd..  at  Por- 
cupine. Ont..  was  in  Toronto  recently  in 
connection  with  plans  for  the  extensive  de- 
velopment  of  the   Xewray  property. 

A.  L,.  Sweetser,  recently  mining  engineer 
and  chemist  for  the  International  Carbon 
Products  Co..  and  the  Huff  Electrostatic 
Separator  Co..  is  now  engaged  in  war  min- 
eral research  work  for  the  Federal  Govern- 
ment. 

B.  MagnuB  has  been  commissioned  cap- 
tain in  the  Engineers'  ReserA-e  Corps,  and  is 
now  on  active  duty.  He  requests  that  all 
communications  for  him  be  addressed  care 
of  Henrv  M.  Toch.  320  Fifth  Ave..  New 
York   City 

W.  R.  InKallfi  delivered  an  address  on 
"Benefits  To  Be  Derived  from  Close  Co- 
operation of  Zinc  Mining  and  Smelting  In- 
terests in  Helping  Win  the  War"  at  the 
meeting  of  the  American  Zinc  Institute  at 
St.    Louis.   Mo.,  on   July   30. 

Edwin  O.  Dane,  formerly  manager  of  the 
Dolores  Mines  Co..  Madera,  Chihuahua. 
Mex.,  and  later  general  superintendent  of 
the  Prlmop  Mining  and  Milling  Co  and 
Prlmop  Chemical  Co..  Lake  wood,  Colo.,  has 
been  commissioned  captain  in  the  U.  S.  R. 
Engineers. 

Prof.  Mortimer  E.  Cooley,  of  the  Uni- 
versity of  Michigan,  has  been  nominated 
for  president  of  the  .American  Society  of 
Mechanical  Engineers  for  1919.  F.  R  Low, 
editor  of  "Power."  New  York  ;  Henry  B. 
Rargent.  of  New  Haven.  Coiin..  and  John  A. 
Stevens,  of  Lowell.  Mass.,  have  been  nomi- 
nated for  vice  presidents. 

Htnart  B.  MarHhall.  formerly  manager  of 
the  AmerK.m  Manganese  Manufacturing 
Co.,  at  Dunbar.  Penn..  and  until  recently 
general  Ruperintendent  of  the  property  and 
buHln'-HH  at  Hadin.  X.  «"  ,  of  the  Aluminum 
Co.  of  Am«^rica,  Is  now  established  at 
Roanoke.  Va  .  an  consulting  engineer, 
chemist  and  metallurgist  for  coal  and  ore 
lands,  blast  furnaces  and  deposits  of  man- 
ganese, pyrites  and  other  minerals. 


and  a  protege  of  Queen  Victoria,  died  on 
Julv  23  at  Kingston,  Ont.  He  was  a  min- 
ing" engineer  and  had  been  engaged  in  the 
examination  of  mica  properties  near  West- 
port,  Ontario. 

John  Duir  Irving,  who  joined  the  New 
York  Engineering  Corps  at  the  outbreak  ol 
war.  being  among  the  first  m  the  Yale 
facultv  to  volunteer  for  active  service,  died 
recently  in  France  from  pneumonia.  Dr. 
Irving  T.as  born  in  Madison,  Wis.,  in  1874, 
and  graduated  from  Columbia  University 
in  1S96.  receiving  the  degrees  of  Master 
of  Arts  and  Doctor  of  Philosophy.  He  later 
became  professor  of  economic  geology  at 
Yale  University,  was  given  the  honorary 
degree  of  Master  of  Arts  there  in  1907 
and  was  widely  known  as  an  authority  on 
ore  deposits.  Further  details  of  his  career 
will  be  published  as  a  complete  biography 
in  a  subsequent  issue  of  the  "Journal. 


Obituary 


Societies 


American    Society    for    Testing    Materials, 

in  cooperation  with  the  American  Society 
of  Civil  Engineers,  the  Bureau  of  Stand- 
ards, the  Bureau  of  Foreign  and  Domestic 
Commerce  and  the  Office  of  Public  Roads, 
is  preparing  a  series  of  Spanish-English 
pamphlets  for  distribution  throughout 
Latin  America  and  Spain  as  a  means  of 
promoting  trade.  The  first  of  the  series 
has  already  been  published  under  the  title 
"Standard  "  Specifications  and  Tests  for 
Portland  Cement."  and  will  be  followed  by 
others  on  subjects  such  as  carbon-steel 
rails,  open  hearth  steel  girders  and  high 
tee  rails.  The  pamphlets  will  accurately 
define  generally  accepted  American  indus- 
trial standards  for  construction  materials. 
American  Institute  of  Mining  Engineers. 
Probably  40  or  50  technical  subjects  will  be 
discussed  at  the  war-work  meeting  of  the 
Institute,  to  be  held  in  Colorado  on  Sept. 
1  to  6,  the  program  of  which  was  given  in 
much  detail  in  last  week's  issue.  Ampng 
these  subjects  are  the  following:  "The 
Byproduct  Coke  Oven  and  Its  Products"  : 
"Development  of  the  Coke  Industry  in  Colo- 
rado, Utah  and  New  Mexico"  ;  "The  Pos- 
sible Existence  of  Deep-seated  Oil  Deposits 
on  the  Gulf  Coast"  ;  "The  Manufacture  of 
Ferroalloys  in  the  Electric  Furnace" ; 
"Electrostatic  Precipitation"  ;  "The  Effect 
of  Oxygen  Upon  the  Precipitation  of  Metals 
PYom  Ovanide  Solutions"  ;  "Roasting  for 
Amalgamating  and  Cyaniding  Cripple 
Creek  Sulphotelluride  Gold  Ores"  :  "Pyrites 
Deposits  of  Leadville,  Colo  ;"  "Molybdenite 
Operations  at  Climax,  Colorado" ;  and 
"Radium." 


Industrial  News 


7i  X  10  J  ;  illustrated.  Contains  information 
interesting  to  the  user  of  bolting,  sifting 
and  filtration  materials. 

"Pentarco"  Distilled  Pine  Products.  Pen- 
sacola  Tar  and  Turpentine  Co.,  Gull  Point, 
Fla.  Catalog  and  price  list;  pp.  16  ;  3g  x 
6  ;  illustrated.  Discusses  pine  tar,  pine  oil, 
tar  oil,  pure  pine  flotation  oils  and  gives  a 
formula  for  making  "Pentarco"  oils  soluble. 

Roots  Rotary  Gas  Exhausters.  P.  H.  & 
F.  M.  Roots  Co.,  Chicago,  111.  Catalog  No, 
63;  pp.  40;  8i  x  113;  illustrated.  The  pre- 
dominating feature  is  the  publication  of 
tables  of  engineering  data,  making  the  cata- 
log useful  as  a  reference  work  to  any  one 
interested  in  the  manufacture  or  use  of  gas. 

Nonpareil  Insulating  Brick.  Armstrong 
Cork  and  Insulation  Co.,  Pittsburgh,  Penn, 
Leaflet;  pp.  4;  3i  x  6;  illustrated.  Copies 
free  upon  request.  These  brick  are  made 
of  kieselguhr  mixed  with  cork,  the  cork 
being  later  burned  out,  leaving  a  porous 
brick  that  will  resist  temperatures  up  to 
1650°  F.  without  change. 

Green  Sealflex  Arches.  Green  Engineer- 
ing Co.,  East  Chicago,  Ind.  Pamphlet ;  pp. 
14  ;  3i  X  6J  ;  illustrated.  This  little  book, 
issued  under  the  title  "Capacity,"  describes 
as  an  improvement  in  furnace  design  a  long, 
flat  arch  known  as  the  "Sealflex,"  for 
which  several  advantages  are  claimed  over 
the  old-style  flat  and  sprung  arch.  "Geco" 
arch  tiles,  designed  and  made  by  the  com- 
pany, are  used  in  the  arch  described. 


iiiiiiiiiiiiiiiHn 


f*«»ph  RoaenberK,  a  retired  smelter,  died 
recently   In   Brooklyn.    .V     Y  .  aged   76  years 

Prof,  Htephen  F.  Prrkham,  rhemlut,  died 
In  Hr'K,klyn,  .V  Y.  on  July  11,  aged  79 
yearn  Me  wan  at  one  time  connected  with 
th«  n«K<loglcal  flurvey  of  Minnesota  as 
chemist 

Chmrtrm  retewaro.  who  claimed  to  be  the 
son  of  the  lat»-  King  Cetewayo  of  Zulu'and 


Aspromet  Company,  formerly  the  Asbes- 
tos Protected  Metal  Co.,  of  Pittsburgh,  has 
opened  an  office  in  the  Munsey  Bldg.,  in 
Washington.  O.  O.  Robinson,  district  man- 
ager, and  H.  E.  Marks,  general  sales  man- 
ager, will  be  in  charge. 

Denver  Engineering  Works  Co.,  Denver, 
Colo.,  announces  that,  at  the  annual  meet- 
ing held  in  June.  1918,  the  following  direc- 
tors and  officers  were  elected :  Board  of 
directors :  H.  W.  Hardinge,  Frank  E. 
Shepard,  William  W.  Torrence,  Robert  J. 
Pitkin,  Richard  B.  T.  Kiliani.  Officers: 
Frank  E.  Shepard,  president;  Richard  B. 
T  Kiliani.  vice  president  and  treasurer; 
William  W.  Torrence,  general  manager; 
Robert  I.  Pitkin,  secretary.  In  addition  to 
the  manufacture  of  Hardinge  conical  ball 
mills,  the  oomT)anv  will  continue  to  manu- 
facture mining  and  milling  machinery,  elec- 
tric hoists,  mine  timber  framers.  cylindri- 
cal ball  mills,  Richards  pulsator  jigs  and 
classifiers.  Ovoca  classifiers  and  similar 
equipment 


Trade  Catalogs 


Cameron  Centrifugal  Pumps.  A.  S.  Cam- 
eron Steam  Pump  Works,  11  Broadway, 
New  York.  Flyer;  form  909,  Illustrated. 
Relates  to  pumps  for  condenser  service. 

Vertical  Triplex  Power  PumpH.  Worthing- 
ton  I'ump  and  Machinery  Corporation,  115 
Broadway,  N.  Y.  Deane  Works,  Catalog 
I)-702  ;  pp.  56;  6  x  9;  Illustrated.  De- 
scriptive of  single  and  double-acting  pumps 
of  type  named. 

Wire  (loth.  Perforated  MetalM,  Etc.  Multl 
Metal  fV,.,  Ine  .  247-2.^3  W.  19th  St..  New 
York.     <'ntftlog  and  price  list,  1918,  pp.  20; 


iiiiitiiiiiillllliilllllllliitiiltliliiiitiinii 


New  Patents 


iiiiiiiiiilliilliiiliuiiiiiiiniiii 


United  States  patent  specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  ISIining  Journal"  at  25c.  each. 
British    patents   are    supplied    at    40c.    each. 

Hydrometallurgy — Method  of  Recovering 
Metals  from  Solution.  Rudolph  Gahl, 
Miami,  Ariz.  (U.  S.  No.  1,269,418  ;  June 
11,  1918.) 

Alumina,  Treatment  of  Insoluble.  How- 
ard F.  Chappell,  New  York,  N.  Y.,  assignor 
to  Mineral  Products  Corp.,  New  York,  N.  Y. 
(U.  S.  No.  1,270,266  ;  June  25,  1918.) 

Amalgamator.  Benjamin  Q.  P.  Foss,  San 
Francisco,  Calif.,  assignor  to  the  Foss  In- 
ternational Ore  Reduction  Co.,  San  Fran- 
cisco, Calif.  (U.  S.  No,  1,270,399  ;  June  25, 
1918.) 

Concentrating  Table,  Submerged.  William 
A.  Huelsdonk,  Modesto,  Calif.  (U.  S.  No. 
1,270,736  ;    June    25,    1918.) 

Drill  Sharpener.  William  A.  Smith,  Den- 
ver, Colo.,  assignor  to  the  Denver  Rock 
Drill  Manufacturing  Co.,  Denver,  Colo.  CU. 
S.    No.    1,270,667;    June    25,    1918.) 

Furnac©  with  Conveying  Apparatus  for 
Treating  Certain  Mineral  or  Chemical  Prod- 
ucts. Charles  J.  Leyes.  Jersey  City.  N.  J. 
(U.   S.   No.    1,270,307;   June   25,   1918.) 

Phosphate  and  Potash — Process  of  Prod- 
ucing Potassium  and  Phosphorus  Com- 
pounds. Edward  W.  Haslup,  Bronxville. 
N.  Y.,  and  Benjamin  A.  Peacock,  Phila- 
delphia, Penn.  (U.  S.  No.  1,270,515  ;  June 
25,   1918.) 

.Aluminum,  Process  of  Making  Chlor- 
ide of.  Dillon  F.  Smith  and  Harry  Essex, 
Pittsburgh,  Penn..  assignors  to  Gulf  Re- 
fining Co.,  Pittsburgh,  Penn.  (U.  S.  No. 
1,270,226  ;  June    18,    1918.) 

Concentrator.  John  K.  Turner,  Portland, 
Ore.,  a.ssignor  to  Lillie  Turner.  Portland, 
Ore.      (U.  S.   No.   1,269,760;  June  18,   1918.) 

Dredge.  Gold.  Lorenzo  R.  Gage,  Sr.,  Ho- 
quiam.  Wash,  (U.  S.  No.  1,270.142;  June 
18.    1918.) 

Filtering  Process.  Albert  Legrand  Cen- 
ter, Salt  Lake  City.  Utah,  assignor  of  one- 
half  to  the  General  Engineering  Co.,  Salt 
Lake  City,  Utah  (U.  S.  No.  1,269.700;  June 
18,   1918.) 

Manganese,  Process  of  Making  Dioxide 
of.  Carleton  Ellis  and  Alfred  A.  Wells, 
Montclair,  N.  J.,  assignors  to  National  Car- 
bon Co.,  Long  Island  City,  N.  Y,  (U.  S. 
No.  1,269,915;  June  18,  1918.) 

Oil  Shale,  Method  of  Treating  and  Ap- 
paratus for.  Lebbeus  H.  Rogers,  New 
York  N.  Y.  (U.  S,  No.  1,269,747;  June  18, 
1918.) 

Ore  Dressing — Ore-Separating  Device. 
Roderick  W.  Haddock,  Independence,  Ore, 
(U.  S.  No.  1,269,704;  June  18,  1918.) 

PlioHphate — Process  of  Producing  Gas 
and  Pho.sphatic  Fertilizer  Material.  Alberto, 
Francesco  Delacourt,  Genoa,  Italy,  assignor 
to  Socletft,  Anoniina  Italiana  Gio.  A"«a|ao 
&  C,  Genoa.  Italy.  (U.  S.  No.  1.269,796; 
June  18.  1918.) 
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SAN   FRANCISCO — July  23 

Itaja  California  Gold  is  again  attracting 
attention.  Display  was  recently  made  at 
San  Diego,  Cal.,  by  J.  F.  Delgado  &  Co. 
of  high-grade  ore  taken  from  property  said 
to  be  situated  about  30  miles  from  Campo, 
and  owned  by  Mexicans  who  have  been  de- 
veloping and  mining  for  several  years. 
They  use  the  primitive  arrastre,  driven  by 
burro  power,  for  separating  the  gold.  Al- 
though the  ore  is  reported  to  be  rich,  the 
owners  are  not  getting  rich.  There  are  also 
some  rich  silver  leads  in  the  southern  part 
of  the  peninsula,  but,  like  the  gold  proper- 
ties, they  lack  modern  methods  of  mming 
and  metallurgy  essential  to  the  develop- 
ment of  profitable  mines.  Baja  California 
awaits  not  only  northern  enterprise,  but 
the  eradication  of  Mexican  rule.  However, 
the  political  conditions  are  not  as  bad  on 
the    peninsula    as    in    Mexico    proper. 

A  Decrease  in  Oil-Wcll  Drilling  of  31% 
in  California  fields  during  the  first  six 
months  of  1918,  as  compared  with  the  like 
period  of  1917,  shows  plainly  the  need  of 
renewed  attention  to  the  subject  of  oil- 
field development  and  emphasizes  the  neces- 
sity of  preparation  on  the  part  of  operators 
— not  only  preparation  for  development  of 
areas  known  to  contain  possible  oil  meas- 
ures, but  the  avoidance  of  drilling  in 
ground  where  no  positive  indications  of  oil 
appear.  Wildcatting  is  an  essential  part 
of  the  program  for  the  thorough  prospect- 
ing and  development  of  oil-bearing  lands. 
But  wildcatting  for  the  mere  purpose  of 
exploiting  and  promotion  is  not  only  detri- 
mental to  the  oil  industry,  but  is  a  repre- 
hensible practice  that  should  be  discouraged 
by  legal  authority,  which  may  or  may  not 
rest  in  the  powers  of  the  oil  and  gas  super- 
visor. If  the  law  does  not  provide  this 
power,  there  is  no  valid  reason  why  the 
law   should   not   be   amended. 

Chronie  Ore  in  California  is  held  by  a 
recent  decision  of  the  U.  S.  Land  Office  to 
be  subject  to  location  and  development  on 
railroad  land.  William  Hales  and  asso- 
ciates made  four  locations  on  Central  Pa- 
cific lands  in  Placer  County.  These  lands 
are  now  held  by  the  Power  Timber  Co., 
assignee  of  the  railroad  company,  which 
claimed  that  the  right  to  possession  was 
vested  in  the  assignor  by  the  law  of  1864. 
Hales  and  associates  contended  that  chrome 
iron  ore,  which  produces  chromium,  is  a 
special  mineral  that  is  not  to  be  classed 
as  iron,  as  the  important  content  of  the 
ore  is  not  iron  but  chromium,  and  ex- 
tremely valuable  to  the  Government  at  the 
present  time.  Both  the  local  land  office 
at  Sacramento  and  the  General  Land  Office 
at  Washington  approved  the  contention  and 
awarded  to  the  locators  the  right  to  pro- 
ceed with  development  and  production  un- 
der their  locations.  That  the  land  office 
acted  upon  no  precedent  may  give  rise  to 
other  or  further  contention  that  chromic 
iron  is  more  iron  than  chrome,  but  the  fact 
is  established  without  recourse  to  precedent 
of  legal  action  that  if  there  were  more  iron 
in  the  chrome  ores  than  chromium  the 
percentage  of  chromium  would  not  be  high 
enough  to  warrant  its  development  for 
chromium  content.  And  the  railroads  could 
keep  it  and  welcome.  If  the  demand  for 
California  iron  ores  were  sufficient  to  war- 
rant extensive  mining  of  iron,  the  iron 
miners  would  not  hunt  for  commercial  iron 
properties  in  the  chromic  iron  fields.  The 
land  office  decision  has  the  merit  of  com- 
mon sense,  which  is  sometimes  practiced 
irrespective    of    precedent. 

YREKA,    CALIF. — July    22 

The  Chrome  Int-erests  of  Siskiyou  have 
been  advised  by  Congressman  Raker  that 
the  Government  will  at  once  begin  work 
on  the  construction  of  roads  into  the 
chrome  deposits  of  the  Scott  and  Klamath 
River  section,  where  many  new  chrome  de- 
posits are  being  developed.  The  county 
has  appropriated  $10,000  to  assist  the  Gov- 
ernment in  opening  these  highways,  which, 
it  is  estimated,  will  cost  $97,000.  One  hun- 
dred heavy  trucks  will  be  required  to  handle 
the  output  of  the  new  districts. 

The  Mining  of  Manganese  is  a  new  in- 
dustry in  the  central  part  of  Siskiyou 
County.  Several  deposits  have  been  found, 
but  heretofore  none  have  been  extensive 
enough    to    interest    capital.      A    number   of 


high-grade  deposits  have  been  uncovered 
between  Forks  and  Salmon  and  Orleans 
Bar,  which  will  be  operated  as  soon  as  a 
road  is  built.  The  manganese  mines  now 
operated  by  the  Western  Metals  Co.  are 
within  a  radius  of  18  miles  from  Yreka. 
The  deposit  in  Cottonwood  district  near 
Black  Butte  is  within  a  short  railroad 
haul  of  the  Ager.  This  mine  is  an  open 
cut  with  1000  tons  of  45%  ore  in  sight. 
The  company's  other  principal  property  is 
in  the  Deadwood  district  six  miles  from 
Fort    Jones. 

BISBEE,  ARIZ. — July  22 
Production  of  Manganese  is  being  rushed 
by  the  Phelps  Dodge  Corporation,  which  has 
found  the  metal  in  a  number  of  its  local 
copper  workings.  Last  month  600  tons  of 
high-grade  manganese  went  direct  to  the 
Alabama  works  of  the  Tennessee  Coal, 
Iron  and  R.  R.  Co.  This  month  the  ship- 
ments   will    approach    1000    tons. 

The  Copper  Que«n  Steam  Shovels  will 
begin  by  the  end  of  August  the  actual  min- 
ing of  chalcopyrite  ore  on  Sacramento  Hill 
for  the  test  concentrating  mill.  The  rock 
has  proved  much  harder  than  expected,  a 
candition  met  simply  by  the  use  of  more 
dynamite.  Some  difficulty  is  being  found 
in  disposal  of  the  waste,  which  now  is  being 
dumped  into  ravines  near  the  Spray  shaft. 
It  is  not  improbable  that  it  will  be  used 
later  in  the  leveling  of  a  large  tract  of 
land   at   Warren. 

Mines  of  Arizona  Will  Profit  Little  or  not 
at  all  by  the  lift  of  the  copper  price  from 
23J  to  26c.  Here  is  the  way  the  added  2Jc. 
will  go :  The  railroads,  under  the  rate  in- 
crease effective  June  25,  take  IJc;  the  East- 
ern refineries  will  get  ic.  and  the  wage  ad- 
vance represents  3c.  These  items  absorb 
the  raise,  and  there  still  must  come  the 
added  state  and  national  taxes  on  the 
higher  gross  income,  leaving  the  producer 
possibly  a  bit  worse  off  than  he  was  be- 
fore the  advance  in  both  price  and  taxes. 
The  strike  in  Bisbee  last  summer  is  esti- 
mated to  have  lost  the  nation  about  19,000,- 
000  lb.  of  copper,  worth  about  $4,700,000.  Had 
the  reign  of  terror  not  been  broken  by  the 
deportation,  it  is  probable  that  production 
hardly  could  have  been  re-established  within 
90  days,  and  the  loss  would  have  been  six 
times  as  great.  The  suits  in  connection 
with  the  deportation  claim  gross  damages 
approximating  $5,000,000,  or  about  the 
value  of  the  copper  product  for  the  period 
of  paralysis  of  actual  production  in  the 
Bisbee  camp.  Consequently  it  has  been 
computed  that  the  deportation  may  have 
had  a  patriotic  result  well  worth  even  the 
maximum  possible  cost,  in  the  event  that 
judgments  be  secured  for  the  sums  claimed. 
The  immediate  resumption  of  production  at 
the  mines  undoubtedly  added  many  millions 
of  dollars'  worth  of  copper  to  the  national 
assets.  During  1917  the  mines  of  Arizona 
paid  in  wages  approximately  $65,000,000 
and  in  war  taxes  $24,000,000.  The  total 
copper  output  was  716.487,197  lb.,  with 
gross  marketed  value  of  $182,874,577.  The 
large  relative  importance  in  Arizona  of  the 
copper  industry  is  shown  by  the  valuation 
of  all  other  mineral  products  of  the  state 
at  $16,903,350. 

JEROME,  ARIZ. — July  22 
The   United   Verde   Extension    Smeltery   is 

to  cast  its  first  bullion  soon.  The  first  unit, 
a  500-ton  blast  furnace,  already  has  been 
fired  up  several  times  in  experimental  test- 
ing of  ores  and  fluxes  in  order  that  there 
may  be  no  doubt  of  the  proper  charges  at 
the  time  of  the  real  start.  About  10,000 
tons  of  ore  that  averages  around  ISS?  cop- 
per is  in  the  bins.  This  single  furnace  has 
a  possible  output  of  4,500,000  lb.  of  copper 
a  month.  Three  converter  stands  are  in 
place  and  ready.  A  reverberatory  furnace, 
also  of  500  tons'  capacity,  is  under  con- 
struction, and  a  second  reverberatory  is  to 
be  added  for  emergencies.  Si.x  Wedge 
hearth  roasters  are  to  be  in  operation  with- 
in a  few  months.  The  bedding  bins  are 
of  concrete,  with  9000  tons'  capacity,  and 
the  steel  receiving  bins  hold  1500  tons.  The 
firing  of  the  reverberatories  and  boilers 
with  powdered  lignite  coal,  under  air  pres- 
sure, will  be  in  the  nature  of  an  experi- 
ment, the  coal  to  be  of  the  ordinary  Gallup 
variety.  Another  innovation  is  the  floor- 
ing of  the   converter   shed   with   about   400 
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tons  of  ore,  with  the  idea  that  the  endle.ss 
shoveling  of  overflow  matter  shall  have  ad- 
mixture of  something  more  valuable  than 
ordinary  dirt.  Dominating  the  landscape 
IS  the  425-ft.  stack,  30  ft.  in  diameter 
at  the  bottom  and  constructed  of  7000  tons 
of  molded  brick.  Gases  go  to  it  through 
a  20  X  25-ft.  flue  that  is  1000  ft.  long.  Most 
of  the  building  has  been  constructed  with 
brick,  though  there  was  disappointment  in 
not  finding  local  clays  suited  for  brick  mak- 
ing, resulting  in  delay  and  much  added  ex- 
pense. The  water  supply  now  is  350  gal.  a 
minute,  with  a  saving  accomplished  by  the 
cooling  and  re-u.se  of  the  flow  from  the  fur- 
nace water  jacket.  A  modern  power  plant 
has  been  provided,  with  electricity,  gen- 
erated at  the  works,  used  wherever  prac- 
ticable. The  new  plant  was  begun  on 
Apr.  14,  1917.  Nearly  800  men  now  are 
employed,  but  only  300  will  be  needed  for 
operation  of  the  completed  plant.  A  new 
town,  Verde,  is  to  be  built  of  brick  and 
concrete,  a  half-mile  distant.  Plans  for 
the  works  were  drawn  by  A.  G.  MacGregor. 
Thoma.^  A.  Stiles  has  been  in  charge  of  con- 
struction. Barry  Hogarty  is  superintend- 
ent, a.ssisted  by  John  A.  Rule.  H.  O. 
Hammond  is  in  charge  of  the  laboratory. 
Ai  first  the  ore  supply  must  come  in  round- 
about fashion,  by  way  of  the  United  Verde 
Ry..  through  Clarkdale.  The  12,384-ft 
haulage  tunnel  will  later  give  outlet  for  the 
ores  on  the  1100-ft.  level.  Of  this  tunnel 
about  3000  ft.  remain  to  be  driven  ;  the 
work  has  been  pushed  by  the  Potter  Con- 
struction Co.,  of  St.  Louis,  but  is  going 
slowly  at  present. 

MOGOLLON,    N.    M. — July    18 

New   Cyanide   Mill   of   tlie    Socorro   Co.   is 

nearly  ready  to  start.  The  various  sections 
have  been  tried  out  and  regular  production 
will  begin  soon.  Ore  will  be  dumped  from 
skips  into  steel  ore  bin  in  headframe.  Two 
jaw  crushers  13  x  24  in.  and  10x20  in.  will 
reduce  ore  to  1-in.  ring.  Belt  conveyor 
transfers  ore  to  circular  flat-bottom  storage 
bins  at  mill.  A  pan  conveyor  running 
under  this  feeds  two  Hardinge  ball  mills, 
the  fines  going  to  slime  plant  and  the 
coarse  to  two  tube  mills.  The  slime  plant 
consists  of  Pachuca  tanks,  Dorr  thickeners 
and  Burt  filters.  Zinc  shavings  are  used 
in  precipitation  and  steel  Harvey  furnace 
for  melting  bullion.  The  capacity  is  250 
tons  per  day.  All  machinery  is  motor- 
driven,  power  being  generated  by  De  La 
Vergne   oil   engines. 

CALUMET,  MICH. — July  23 

The  Labor  Situation  in  the  Michigan 
copper  district  is  steadily  becoming  worse. 
The  draft  and  the  call  of  the  higher  wages 
offered  in  the  munitions  factories  are  tak- 
ing the  men.  Calumet  alone  has  sent  close 
to  1000  into  the  Army.  The  city  of  Detroit 
has  taken  hundreds,  and  other  cities,  with 
their  big  plants,  are  taking  men  steadily. 
Many  of  the  machinists  and  other  skilled 
workmen  have  gone  to  the  shipyards  and 
other  Government  plants.  The  result  is 
that  most  of  the  mining  corporations  are 
showing  decreased  production.  In  June 
they  almost  held  up  to  their  May  records, 
but  July  will  show  a  falling  off,  it  is  be- 
lieved. Whether  or  not  another  increase  in 
wages  would  solve  the  labor  question  is  a 
matter  of  doubt.  Hancock  and  Isle  Royale 
stand  out  among  the  mines  as  exceptions 
to  the  general  rule  of  decreased  tonnages. 
Hancock  has  almost  doubled  its  tonnage 
in  a  month.  Isle  Royale  will  this  month 
pi-actically  equal  the  June  output,  which  set 
a  new  high  record  for  the  property. 

The    Calumet     &     Hecia    Co'h.     Operations 

for  the  recovery  of  the  slight  copper  content 
of  the  stamp  sands  is  becoming  more  and 
more  important  year  after  year  as  the 
company  adds  to  its  equipment  for  work- 
ing over  the  old  sands,  and  a  recovery  of 
copper  is  now  being  made  from  this  former 
waste  material  that  is  greater  than  the 
recovery  from  amygdaloid  rock.  For  many 
years  stamp  sand  has  been  used  in  the 
building  of  highways,  in  making  concrete 
for  construction  work,  in  laying  sidewalks, 
and  for  similar  uses.  It  was  estimated, 
when  the  plans  were  made  for  building 
the  regrinding  plants,  that  about  37J%  of 
the  copper  contained  in  the  sand  could  be 
recovered.       No.    1    regrinding    plant,    how- 
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e\er.  started  recovering  an  average  ot  40',, 
of  the  copper.  No.  2  plant  wa.<  then  con- 
structed, and  a  leaching  plant,  to  still  fur- 
ther increase  the  recovery,  was  put  up  and 
handled    2000    ton.<   of    sand    per    day.      Re- 


materials   decline    and    there    is   a    sutlicient  The    increase    is    fully    warranted    by     the 

supnlv  of   labor  to   guarantee  efficient   work,  steel     business     at      .Xewcastle,      N.     S.      W. 

The    We-^t     Dome    Consolidated    Mines    in  Large     extensions     are     necessary     to     cope 

its   recent   report   gives   little   encouragement  with    the    commonwealth's    requirements    for 

to   the   stockholders,   and    the   results   are    so  rails,  ship  plates,  and  structural  steel.    Dur- 


tion  the  cost  of  copper  from  the  stamp 
sands  will,  it  is  expected,  be  reduced  to 
around  4c  and  perhaps  even  lower.  This 
would  be  the  lowest-cost  copper  ijroduced 
in  the  district. 

sroK.\XK.    WASH. — July    32 

Thr      International      MininK      Contention. 

held  at  Revelstoke.  B  C.  July  8  to  11. 
which    was    attended    by    mine    owners    and 


ports  bv  two  other  engineers  show  reserves 
at  that'time  of  only  $113,032,  only  partially 
developed.  Since  then  2000  tons,  averaging 
$8  per  ton.  has  been  added  to  the  reserves. 
Cash  on  hand  amounts  to  $38,000.  The 
company  has  been  advised  to  close  down 
the  property  until  conditions  become  more 
nearly  normal. 

AICTOKI.X,    B.   (  . — July    ii 


fled  and  no^\•  calls  for  250,000  tons  of  zinc 
concentrates  per  annum  until  the  war  is 
over  and  for  one  year  after,  and  300,000 
tons  per  annum  for  the  nine  years  follow- 
ing. If  the  war  is  not  over  in  1918.  the 
contract  will  last  11  years  or  more.  Al- 
lowing for  the  re(!uirements  of  the  two 
Australian  electrolytic  zinc  works,  only  one 
of    which    is    at    present    built,    there    v/ould 

^..    ,  still  be  far  more  to  export  to  England  than 

operators   from   both    sides   of   the   line   and  n-nosits  of  Strontlanite.  the  carbonate  of     piesent    or     projected     works     there     could 

bv  influential  olticials  and  representatives  j,j,.„„'tJu„T'  have  been  found  on  the  lower  treat.  Even  if  all  the  Belgian  and  French 
of  mining  industry  of  British  Colunibia.  \j.j,„oia  River  Similkameen  district,  B.  C.  spelter  works  are  reestablished  under 
heard  five  important  addresses.  The  Hon.  ^'  ^gygiop^ent  work  of  consequence  has  Allied  control,  there  will  still  be  a  large 
William  Sloan._  Minister^  ofMines.d^ejcribed     ^^^^   done,   but   the   discoverers   believe   that     surplus   of    zinc    concentrate. 

The  Potentialities  of  the  Papuan  Oil  Field 

are  still  undetermined,  although  six  years 
have  now  elapsed  since  the  first  indications 
of  petroleum  were  revealed  in  Papua,  al- 
though the  Commonwealth's  experimental 
operations    have    extended    over    practically 


the 
at- 


the   good    results    attending   the   subdivision  ^^^^^    ^^    ^    considerable    body    of    the    o 

of  the  province  into  seven  mineral  districts,  Qwing     to    the     special     u.se     to     which     t 

in  charge   of  competent   engineers.      Thomas  ^(^^.,.31    jg   being   put.    the    prospect    has    ; 

French,      mining      engineer       discussed      the  ^  j^^ted    more    than    usual    attention. 
trouble    between    the   smeltery    at    Trail    and 
the    mine    owners.       He    said    in    part:       "If  The     Kosebery-Surprise     Mining     Co.     has 

the     smelterv     could     recover     20'^,      of     the  taken    a    bond    on    the    Ivanhoe    group,    the      _^ _^    

•'5'';    that   is  lost  at  present  it  could  give  the  property  of  the  Minnesota  Silver  Co.,  owned      the  whole  of  that  period.     Seven  bores  have 

miner    the    additional    $23    for    an    ore    con-  largely    bv    W.    H.    Yawkey,    of    New    York,      been     sunk     up     to     date,     and     from     these 

taining    BO*";     lead    and    still    make    as    great  The    deal    includes    the    concentrator    which     2OOO  gallons  of  oil  have  been  extracted.     The 

a    profit    as    at    present.      The    lo.'is    of    Isad  vas  put  up  by  the  Surprise  Company  under      result    of    boring    operations    from    1913    up 

need   not   be   more   than    5'';    if  the   smelting  agreement    with    the    Minnesota    Silver    Co.,      to   the  beginning   of   the   present   year    is   as 

operation    is    i)roperlv    conducted,    and    the  to  replace  the  mill  destroyed  by  fire  several     follows: 

smelter   should    be    given    no    rest    until    this  years  ago.      Work  on  the   Ivanhoe  has  been 

result    is    attained."      Managing    Director    J.  started    by    the    Rosebery-Surprise    forces, 

J     Warren,   of  the   Consolidated   Mining   and  and    negotiations    are    under    way    for    the 

Smelting    Co.    of    Canada,    replied    that    the  acquisition    of   the    Canadian    group,    adjoin- 

fundamental    trouble    which    has    prevented  jng    the    Ivanhoe,    and    owned    by    Brandon 

making    belter    terms    with    mine    owners    is  Bros.,  of   Silverton.      D.   McKenzie,   formerly 

the     general     refractory     character     of     the  superintendent   of   the   Ruth    mines,    will   be 

ores  of  the  district  and  the  absence  of  suf-  jn     charge    of    operations    at     the     Ivanhoe.  TiitiPnii 

ficient   quantity   of  local   clean   lead   ores  to  Shipments    were    made    from    the    Ivanhoe     No.  6    Sept.  28,1915      500    Litteo 

■       -    ■■  -' '.ory  several    years    ago,    but    the    mine    did    not      No.  7    Oct.     23,191b    1800    Little  oil  at  190  tt, 


Bore 

No.  1    Jan 
No.  2    Apr. 


Begun 
16, 1913 
8,  1913 
No.  3  Apr.  2,  1913 
No.  4  Feb.  19,1914 
No.  5     Aug.      6,1914 


Depth, 
feet  Result 

242  Oil  at  224  ft. 

133  Gas  only 

460  Little  oil  at  320  ft. 

312  Gas  only 

395  Small  production 


prove   profitable    under    the    then    prevailing  prom     the     beginning     of     operations     to 

prices    of    metals.       The    mine     product     is     j^^^^    g^    j^^^^     £64,955    has    been    spent    on 

silver-lead-zinc  milling  ore.  j^e     field.        The     annual     salaries     amount 

.<,    .n.    .  1    n      I      ^-  to       £7342.       exclusive       of       administrative 

■^IV^  '":P5«„"'-=*».^^^X']*,,"'.^.?,?iiif  •■?='"/;*•""     charges,  and   £1800   a  year  for  native  labof 

and   maintenance.      Drilling  plants  delivered 


l)v  the  state  in  British  Columbia  is  to  be 
hoped  for,  as  the  effects  of  increasing  cost 
of  mining  and  the  augmented  prices  of 
other  minerals  have  been  felt  to  a  serious 
extent.  A  notable  case  in  point  Is  the 
closing  down  of  the  Rossland  mines  by  the 
Consolidated  Mining  and  Smelting  Co.  of 
Canada.  It  is  felt  that,  under  the  excep- 
tional conditions,  some  effort  should  be 
made  to  maintain  the  output  of  gold,  which 
is  steadily  declining  in  British  Columbia. 
A  resolution  i)assed  by  the  Northwestern 
Mining  Association  at  a  meeting  held  at 
Spokane,     Wash.,     was     as     follows :       "Re- 


dilute  the  zinc  content  of  the  refractor 
r.res.  S.  G.  Blalock,  assistant  general  man 
ager  of  the  same  company,  reviewed  the 
work  of  the  smeltery  during  the  war  and 
its  inestimable  service  to  the  Allied  cause. 
A.  G.  Langlev  made  an  address  on  "Dis- 
covery and  Development  of  Prospects"  ; 
Bruce  "White  reviewed  the  "Geology  and 
Mineral  Resources  of  the  Revelstoke  Dis- 
trict" :  the  Hon.  John  Hart.  Minister  of 
Finance,     discussed     mine    ta.xation  :     A.     B. 

•  'labon  made  an  address  on  the  "Value  of 
the  Mining  Industry,"  and  W.  Orville 
Young  one  on  ".Vorthwest  Kootenay."  A 
paper  bv  Dean  Milnor  Roberts  of  the  Wash- 
ington State  I'niversity  on  the  aid  that  has 
been  given  mining  by  state  and  Federal 
authorities  was  read  by  Profes.sor  Crowell, 
of  Indiana  I'niversity.  .\  resolution  in 
favor  of  a  roval  commission  to  investigate 
smelting  plants  was  tabled  for  future  con- 
.«ideration. 

COK.VLT.    ONT. — July    22 

The    KihlnK    ConIh    of    Mining    are    again 

•  xemplified  bv  the  increased  tariff  for  con- 
centrates from  Cobalt.  The  A  S.  &  R.  Co., 
•Ahich  handles  a  considerable  proportion  of 
the  table  and  flotation  concentrates,  has 
rai.sed  the  rate  for  these  products.  Flota- 
tion concentrates  now  going  to  Denver  will 
hereafter  have  to  pay  a  treatment  charge 
of  $15  per  ton.  .\s  there  is  a  S?;  deduction 
and  an  $18  freight  rate,  the  total  cost  of 
freight  and  treatment  will  be  about  $45 
l>er  ton.  or  approximately  207^  of  the  value 
of  the  j)roduct.  There  .seems  to  be  slight 
juKtiflcation.  It  works  a  hardshi])  on  the 
milieu  of  the  district,  and  offsets,  to  a 
great  extent.  th«-  beneflt  that  the  Cobalt 
dihtrict  has  experienced  by  the  flotation 
process. 

.%ld    to    (iold     MininK    has    been    proposed,      ^ _     ^.     , 

but   HO   far   as   the   <'anadlan    government    is  ('o.    which    the   company   has   intimated    that 

concerned.    It    Is    doubtful    if   any    direct    aid  jt  i„  ready  to  hand  over  to  any  other  party 

will    be    iflven        Proposals    have    been    mad<!  willing  to  work   same,   jirovided  suitable  ar- 

to    alKillHh    taxation     and    duty     on     mining  rangements    ar(!    made    regarding    the    plant 

machinery  and  chemicals   used       This,    how-  .^tid   equipment.      The    new   syndicate   claims 

ever,    would    be    a    small    factor,    and    If    the  („  ^e   In  a  position   to  sixnd    £25,000   on   the 

gold   mlneH  are   not   able   to   make   a   reason-  leases,     and     it     is     reported     that     provided 


on  the  field  have  cost  £12,052.  This  amount 
includes  the  cost  of  the  rotary  drilling  ma- 
chinery (£7000),  which  is  now  lying  idle 
on  the  oil  fields,  for  the  reason  that  the  I 
section  manufactured  in  America  cannotl 
be  adjusted  with  the  parts  supplied  by  a| 
Sydney    firm. 

New  Electrolytic  Works  are  being  built] 
at  Kandos,  near  Lithgow,  N.  S.  W.  Opera- [ 
tions  are  to  start  on  a  small  scale  with  a( 
capacity  of  only  2500  tons  per  year  andf 
will     be     primarily     for     the     treatment     of|i 


solved.   That   all   war   taxes   be   remitted,    in     copper  from  the  C.  S.  A.  mines,  Cobar.   butl 


.so  far  as  they  affect  gold  mining  ;  that 
present  advance  in  freight  rates  be  abro- 
gated in  respect  to  gold  mines  ;  that  motor 
roads  be  built  to  hitherto  inaccessible  com- 
mercial gold  mines ;  that  the  industry  be 
placed  on  the  same  basis  as  other  war  in- 
dustries in  respect  to  financial  assistance ; 
tnat  operators  be  given  a  guaranty  which 
.sl'.all  assure  them  profits  commensurate 
with  those  chat  would  have  accrued  under 
jire-war  conditions,  and  that  any  and  all 
acts     of     the     government     directed     to     the 


the  plant   will   also   be  able   to   treat   copperi 
from    practically    all   of   New    South    Wales. 
There    have    been    three    electrolytic    works 
for   copper   in   Australia  ;   the   first  being   at 
Wallaroo   mines,   South   Australia,    which    is 
now   closed,   as   the   company   finds    it   more 
profitable    to    make    furnace-refined    copper. 
The     second     was     established     at     Lithgow, 
N     S.    W.,    and    treated    blister    copper    from 
Great  Cobar,  but   was  dismantled  when   the! 
Great   Cobar  mine    was   .sold   to   an   English » 
.,      ^    ,,  ,^      ■    ■         ■    .a     »  company.     The  third  and  largest,   the  Elec-r 

financial    aid    of    the    gold-mining    industry      trolytic  Refining  and   Smelting  Co.,   of   Port 
shall    be    subject    to    mining   and    accounting      Kembla    is  now  the  only   plant  in   Ausiraliak 
experts    acting    on     behalf    of    the     govern-      producing    electrolytic    copper    and    also    the*. 


jTU  nt." 


iYOSlOY, 


S.    W. — .May    .30 


The     Federal     Treasurer     Has     <iranted     a 

syndicate  the  necessary  permission  to  form 
a  company  to  take  up  certain  leases  at 
Eaglehawk    of    the    Bendigo    Amalgamated 


able  profit  with  the  preKcnt  taxes  and 
dutlen.  It  lit  certain  that  cutting  off  these 
Itemn  would  n<it  restill  In  their  remaining 
or»en  The  two  chief  factors  whWh  have 
rexulted    In    the    cloHlng    down    of    the    gold 


>.r  tt, 


rnliieM,    and     It 
rnlninc     comp; 


I  rid    are    the    high    costs 

'I    and    the   Kcarclty    and 

It     would     be    prac- 

'  '.nitnaiideer  labor  that 

rcHultH     In     tho 

tn    that    the    gold- 

■ndure      present 


<-<-ndlllonil    until    ;-.U(:li     !»ltie     aw     the    coctH    of      Hi 


•rtain  conditions  were  comjilied  with  and 
the  proi)Osed  scheme  of  develoiJinental  work 
were  satisfactory  10  the  department,  the 
Ministry  would  a<lvaiice  £10,000 — the  maxi- 
mum allowed  by  the  Mining  Development 
,\<:t — si)read  over-  a  term  of  yc.'ars. 

Itroken  Hill  Proprietary  Co.  is  calling 
meetings  to  sanction  the  lncreas(!  of  capital 
from  £1.5011,(10(1  to  £3,000.000.  The  .scheme 
of  redistribution  of  shares  amounts  to  the 
ex<lianKe  of  10  shares  of  Hs  rach  for  13 
HJiares  of  20h    each,  besides  cerl.-iin   bonuses 


onlv  customs  works  for  copper  ores.  Thtf 
backbone  of  the  new  electrolytic  wor'Ks  at| 
Kandos  will  be  the  C.  S.  A.  mines,  produc-|| 
ing  about  250  tons  monthly  and  now  .ship-l| 
ping  to  the  Port  Kembla  works.  The  situa-y 
tion  is  well  chosen  for  iron,  lime,  water  > 
coal  and  lalwr.  and  the  railway  lines  pro-' 
vide  communication  with  the  western  \ 
northern  and  southern  districts.  Tho.se  ir 
charge  of  the  erection  and  operation  of  thtt 
works  were  concerned  in  the  establishmen1| 
of    the    three    above-mentioned    plants.  i 

The  Output   of   Molybdenum  Tungsten   am  ^ 
Itismutli     in     Australia     is     expected     to    inl 
<-.-ea.sc    largelv    in    1918    and    1919.      Tn    New! 
South  Wales  the  three  mines  near  Bat  hurst  f 
have     over     l.dOO.OOO     tons     of     rock,     fron 
which   thev   niav   expect   to  recover  over   i"?? 
of   molybdenite   concentrates.      One  of   them 
the     Mammoth,     has     Its     first     unit     of     1< 
stamps    now    at     work,    and    the    others    an 
being  eciulpiied.      Near  Glen  Innes,  N.  S.   W. 
the    King.sgate   pipe   deposits  are   now    in   thi 
h.uids  of  a  strong    Melbourne  company,  whlcl 
will  open  manv   more  of  the  50  known  lupei 
than     were     formeilv     worked.       In     Queens 
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land,  the  Thermo  Electric  Co.,  of  Luton, 
England,  has  acquired  controlling  interests 
in  most  of  the  big  mines  of  the  Wolfram 
Camp  district  fo  Xorth  Queensland,  and 
is  erecting  large  mills.  In  other  parts  of 
Queensland,  New  South  Wales,  Victoria 
and  the  three  other  states,  many  small 
mines  of  molybdenite,  tungsten  and  bis- 
muth are  now  being  worked.  The  sale  of 
the  three  products  has,  since  the  war,  been 
in  the  hands  of  Messrs.  Dalgety,  as  imperial 
agents.  The  firm  of  Messrs.  Dalgety  has 
extensive  wool  and  cattle  interests  in  all 
the  states,  and  already  having  numerous 
branches,  is  able  to  handle  the  business  in 
excellent  manner.  It  is  no  fault  of  that 
concern  if  the  unit  price  in  Australia  is 
far  below  that  in  the  United  States  and 
Canada.  The  Queensland  agency  will  now 
be  in  the  hands  of  the  Thermo  Electric 
Compainy. 


The    liendiKo    Amalgamated    Co.    has    not 

yet  been  successful  in  making  any  dis- 
coveries of  a  promising  character  and  has 
e\en  found  considerable  difficulty  in  keep- 
ing up  the  output  to  an  average  of  5000 
tons  of  ore  per  week.  It  has  been  de- 
cided to  concentrate  operations  in  the  more 
central  portions  of  the  holdings,  as  it  is 
believed  the  opportunities  there  fully,  jus- 
tify exploratory  work.  With  this  object 
in  view,  operations  on  the  Eaglehawk  areas 
have  been  stopped,  and  in  order  to  take 
advantage  of  the  present  high  prices  ruling 
for  second-hand  machinery  and  scrap  iron, 
also  to  provide  the  necessary  funds  to 
maintain  development  work,  the  plants  on 
these  mines  have  been  sold.  Since  the  in- 
ception of  operations  over  £13,000  has  been 
realized  from  this  source,  and  on  the  other 
hand  the  company  has  spent  £23,000  on  the 
installation  of  new   or  the   improvement  of 


old  plants.  The  aim  of  the  management 
\y,  to  centralize  operations  to  a  much 
greater  extent  than  under  old  condition.s. 
It  is  proposed  to  maintain  sufficient  mills 
to  treat  approximately  8500  tons  per 
fortnight.  These  mills  are  the  Virginia. 
Johnson's  No.  2,  Nelson,  Koch's  Pioneer. 
Carlisle,  Consols  and  Garden  (Jully,  With 
the  exception  of  the  Virginia  mill,  the  power 
will  be  supplied  by  suction  gas  plants  with 
wood  producers.  Efficient  air  compressors 
are  being  concentrated  into  three  main  sta- 
tions at  Koch's  Pioneer,  Virginia  and  John- 
.son's  No.  2.  These  stations  are  now  well 
on  the  way  to  completion,  and  will  providi- 
for  from  150  to  18<»  rock  drills.  This  will 
enable  the  company  to  discard  a  consider- 
able number  of  obsolete  compressors,  which 
it  is  now  compelled  to  run  at  extravagant 
cost.  The  policy  is  to  maintain  about  3o 
winding    plants    of    modern    type. 
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ALABAMA 

Jefferson  County 

SLOSS-SHEFFIELD  STEEL  AND  IRON 
(Birmingham) — Plans  to  erect  120  Semet- 
Solvay  byproduct  coke  ovens  at  North 
Birmingham.  The  cost  of  the  plant  will 
be  approximately  $5,000,000.  The  Govern- 
ment will  take  all  of  the  byproducts,  except 
gas  and  car.  which  will  be  disposed  of 
locally. 

ARIZONA 

Mohave    County 

BERKELY  (Kingman) — Reports  uncov- 
ering of  ore  in  the  old  property  at  depth 
of  18  ft.     Shaft  sinking  being  rushed. 

GOLD  TRAIL  MINING  (Kingman) — In- 
tends to  reorganize  and  begin  development. 
Mines  known   as   the   McKeeson   property. 

STANDARD  MINERALS  (Kingman)  — 
Opened  rich  vein  in  crosscut  from  300  level. 
To   sink  to   500   level   soon. 

WASHINGTON-ARIZONA  (Kingman) — 
Getting  ready  for  operation.  Has  mill  and 
has   opened    large   tonnage   of   ore. 

Pima    County 

BLACK  BESS  (Ajo) — Ore  containing 
tungsten,  gold  and  molybdenum  is  being 
developed    and    mined. 

BULLION  BAR  (Ajo) — Improvements 
being  made  preparatory  to  beginning 
operations  ;  include  several  dwelling  houses. 

GUN  SIGHT  GOLD  AND  TUNGSTEN 
(Ajo) — Articles  of  incorporation  have  been 
filed.  Capital  stock  $500,000  in  shares  of 
$1   par   value. 

Pinal   County 

SILVER  KING  (Superior) — Vein  tapped 
on  400  level  near  shaft  was  crosscut  15  ft. 
and  drift  run  on  vein  22  ft.  It  contains 
streaks  carrying  high-grade  silver.  Mine 
idle  for  years. 

Santa   Cruz   County 

MO  WRY  (Patagonia) — Shipping  manga- 
nese ore  to  smelterj'. 

Yavapai    County 

PHILADELPHIA  MINING  (Crown 
King) — Owns  and  operates  the  Nelson  Co. 
properties.  George  P.  Harrington  is  man- 
ager. 

BELT  (Humboldt) — Shipped  carload  sil- 
ver ore  to  Grey  Eagle  Reduction  Company. 

CALUMET  &  JEROME  (Jerome) — 
Diamond  drilling  to  supersede  other  meth- 
ods of  develojiment.  Several  holes  to  be 
put  down  from  600  level.  Crosscut  No.  1 
is  in  2000  ft.  south  from  600  station.  No. 
13   is  being  advanced. 

JEROME  GRANDE  (Jerome) — Financing 
for  extensive  operation.  Stock  sales  in 
June  heaviest  in  history  of  company.  No 
resumption  of  operations  until  the  Jerome- 
Prescolt  auto  road   is  built. 

JEROME  VERDE  (Jerome) — Work  con- 
centrated in  main  top  ground  and  in  cross- 
cut on  1050  level.  Grade  of  tunnel  from 
Columbia  to  Maintop  corrected  for  drain- 
age and  haulage.  A  station  finished  at 
ID  GO  level. 

VERDE  COMBINATION  (Jerome)  — 
Small    stringers    of    best    ore    found    promi- 


nent at  1080  ft.  in  shaft,  where  station  is 
being  cut.  Drifts  to  be  started  ea.st  and 
v.-est.     Dave  Morgan  is  manager. 

ARIZONA-BINGHAM  (Mayer)  —  Last 
rich  strike  made  on  600  level.  Mill  treating 
175  tons  daily  and  showing  better  than  '.>d'', 
recovery. 

BIG  BUG  (Mayer) — Shaft  started  on 
outcrop  which  shows  strong  copper  stains 
for  2000  feet,  and  at  50  ft.  ore  was  encoun- 
tered. 

COPPER  QUEEN  (Mayer) — Entirely 
new  orebody  encountered  500  ft,  below 
main  adit  level.  Vein  about  20  it.  wide ; 
contains   some  ore   of   shipping  grade. 

COPPER  MOUNTAIN  (Mayer)— Shaft 
sunk  to  250  level  and  to  be  sunk  to  500 
level.     At   100   level  a  shoot  of  ore  was  cut. 

POCAHONTAS  (Mayer) — Constructing 
mill  and  machinery  for  50-ton  flotation  unit 
on   the  way. 

CROWN  KING  DISTRICT  (Prescott)  — 
Treating  dump  and  handling  60  tons  daily. 
Tiger    mine    tailings    also    being    treated. 

BLACK  DIAMOND  (Walker) — Ordered 
new  machinery,  including  compressor  and 
steain-power  drilling  plant. 

.\RKAXSAS 

Marion   Count.v 

MONKEY  HILL  (Flippin) — Under  op- 
eration by  Central  States  Lead  and  Zinc 
Co.  Sinking  shaft  for  ventilation  and  ore 
hoisting.      Work    showing   orebody    of   jack. 

HAWKE-EYE  (Rush) — The  50-ton  Jop- 
lin-type  plant  under  construction  for  last 
four  months  was  put   in  operation   recently. 

DRY  MILL  (Yellville)— The  Sutton,  Steel 
&  Steel  dry  process  mill,  completed  several 
months  ago,  given  test  run  on  ore  from 
Paradise  mines.     Test  was  satisfactory. 

LUCKY  DUKE  (Yellville) — Starting  ac- 
tive mining.  Produces  zinc  carbonate  and 
lead  ores. 

Newton    County 

BIG  JOE  (Everton) — Has  installed  two 
tractors  and  trailers  to  move  zinc  produc- 
tion  for  shipment. 

C.VLIFORNIA 

Butte    County 

CHROME  DEPOSIT  of  large  size  report- 
ed at  Intake  on  Western  Pacific  Ry.  (drop- 
ping indicating  ledge  formation  and  extend- 
ing over  width  of  60  ft.  has  been  traced  1200 
feet. 

Calaveras    County 

("HROME  MINING  active  in  Campo  Seco 
district.  Much  ore  is  high  grade.  Concen- 
trating   mills    contemplated. 

CHROME  ORE  mined  and  shipped  from 
region  of  Copperopolis  is  packed  on  ani- 
mals or  hauled  in  motor  trucks  .\bout  17 
miles  to  Milton,  on  Southern  Pacific.  Miners 
asking  railroad  for  better  loading  facili- 
ties. 

PENN  COPPER  (Campo  Seco) — Main- 
taining large  copper  yield.  Good  ore  in 
lower  levels. 

Inyo  County 

TOMBOY  (Lone  Pine) — New  lead-silver 
property  opened  recently  promises  to  be- 
come   a    producer.      Shaft    Is   down    50    feet. 


COLORADO 
Boulder    Count.v 

MOLTKE  (Brainerd  Camp) — Lease  .se- 
cured by  F.  H.  Cobb  ;  to  resume  develop- 
ment. Sampling  indicates  reserve  of  loo.- 
O'lO   tons  of  silver-lead  ore. 

BI'RLTNGTON-BOULDER  (Sunshine)  — 
Adit  on  Taurus  vein  advanced  to  length  of 
700  ft.  and  to  be  advanced  25<i  ft.  more. 
An  orebody  opened  near  present  breast  of 
adit  and  a  raise  is  being  made.  To  con- 
nect with  bottom  of  discovery  shaft.  Cross- 
cut  to  prospect   parallel    veins. 

Clear  Creek  County 

CONSOLIDATED  MINES  (Alice)— Re- 
cmt  development  opened  ore.  Contract  let 
for  new  mill.  Machinery  ordered.  Plant 
hoped  to   be   ready   first   of   September. 

COLORADO  CENTRAL  (Georgetown)  — 
Flotation  plant  completed.  To  treat  ore 
from  Equator  and  Ocean  Wave  mines  and 
from    Marshall   dumps. 

KELSO  MINING  (Georgetown) — Prop- 
erties in  the  Argentine  mining  district  se- 
cured under  lease  by  R.  R.  Wheeler.  De- 
velopment  to    be    resumed    soon. 

SANTIAGO  (Georgetown) — High-grade 
ore  opened  by  develojiment  under  direction 
of   Josejih    Campbell. 

ARGO  MILL  (Idaho  Springs)- During 
first  twelve  days  of  July  the  following  ship- 
ments were  received  from  lessees  operating 
near-by  mines:  Hawcjuist  &  Co..  Gem  mine, 
11  tons;  Columbia  Leasing  Co..  Gem  mine, 
50  tons ;  Fred  Weeden.  5  tons  ;  Tremont 
Mining  Co..  75  tons;  Tremont  Mining  Co.. 
from  Concrete  mine,  50  tons;  Joe  Reese, 
Pewabic  mine,  25  tons  ;  Frontenac  mine,  25 
tons:  Chris  Stangier.  Windsor  Castle  mine. 
25  tons  ;  O.  C.  Redeck.  Bryant  tunnel,  Black 
Hawk,  25  tons ;  Johnson  &  Jenkins,  Poso 
mine,  25  tons  ;  Alvin  Clark.  Homer  mine. 
Central  City,  25  tons ;  Cooper  Brothers, 
Lord   Byron  mine,   25   tons. 

San   Juan    <'oiinty 

EARLY  BIRD  (Animas  Forks) — A  6-ft. 
vein  of  gold-silver-lead  ore  opened  in  new 
crosscut  tunnel.  Considerable  new  develop- 
ment contemplated.  C.  B.  Blitzkie  is  man- 
ager. 

TELESCOPE  (Chattanooga) — Developed 
successfully  by  the  Telescope  .Mining  and 
Milling  Co.  B.  F.  Majors  is  superintend- 
ent. Carload  trial  shipment  of  v>re  from 
main  tunnel  made  to  Durango  smeltery. 
Regular    shipments    contemplated. 

JOE  AND  JOHN  (Gladstone) — Workings 
being  retimbered,  and  development  in 
I)rogress.  E.  W.  AValter,  of  Silverton.  is 
manager. 

MINNEHAHA  (Gladstone) — Acquired  by 
the  new  Minnehaha  Mining  and  Milling  C^o. 
George  Bibb,  of  Silverton.  is  manager. 
Active  development   to  be  undertaken   .soon. 

KOEHLER  TUNNEL  (Red  Mountain)  — 
.\ctive   development    to   be   undertaken   soon. 

BULLION  KING  (Silverton) — Property 
in  Porphyry  Basin  secured  under  lease  by 
local  oiierators.  Mine  buildings  and  com- 
pressor to  be  repaired  ;  tunnel  retimbered. 
and  development  work  resumed  .«oon  Ha.s 
produced    high-grade    lead-silv  r    ore 
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San  Mlfruel  Coanty 
SILVEK     CHIEF     cTeUuriile) — Workings 
being-    repaired    prt  panitory    to    examination 
and     resumption     of     development.       W.     H. 
Trout   is   manager. 

MICHKiAN 

Copper   Hi>trirt 

CALUMET  &  HECLA  (Calumet) — Build- 
ing drydock  at  Torch  Lake  for  big  Bucyrus 
dredger,  which  handles  tailings  for  regrind- 
ing  mills. 

SEXECA  (Calumet) — Vertical  shaft  was 
sunk    99    ft.    during    first    half    of   July. 

QriXCY  (Hancock)— Slight  fire  at  No. 
2  shaft  night  of  July  12  extinguished  in 
few    hours ;    origin    not    incendiary. 

HOUGHTON  (Houghton) — Third  lode  80 
ft  from  west  vein  of  Superior  lode;  if  it 
has    extent    will    make    mine    of    property. 

WINONA  (Winona)  —  Good  ground 
opened  in  15th  level  drift  driven  under 
King    Philip    shaft    No.    1. 

XKVADA 
Humboldt    County 

ROCHESTER  COMBINED  MINES 
(Rochester) — Development  work  progress- 
ing and  200, OOt)  tons  ore  blocked  out.  ISIain 
tunnel  cuts  vein  at  depth  of  320  ft.  New 
mill  almost  completed. 

RYE  r.VTCH  (Winnemucca) — Operated 
by  American  Mining  and  Exploration  Co. 
and  now  shipping  50  to  75  tons  ore  per  day. 
Imlay  mine  also  being  operated,  and  ship- 
ments  to    be    made   soon. 

Lander  Count.v 
RUBY  GROUP  (Battle  Mountain) — Cin- 
nabar property  20  miles  from  Bridges  on 
Nevada  Central  R.  R.  sold  recently  by  local 
men  to  John  Ross.  Price  stated  $50,000. 
Development  work  to  begin  at  once. 

Lyon   Count.v 

NEVADA  -  DOUGLAS  (Ludwig)  —  Big 
square-set  stope  with  area  of  about  60  by 
200  ft.  caved  July  14th:  no  loss  of  life. 
Loss  serious  and  considerable  time  and  ex- 
penditure   will    be    required    to    reopen. 

McCONNELL  (Mason) — Regular  ship- 
ments  being   made. 

WESTERN  NEVADA  (Mason) — Opening 
up  shipping-grade  copper  ore  in  new  terri- 
tory. Subsidiary  Nevada-Douglas  Copper 
Company. 

BLUE  JAY  (Yerington) — Reopened  by 
lessees,  and  good  ore  being  mined  from 
surface. 

Mineral  County 

GOLD  STRIKE  IN  PAMLICO  DISTRICT 
recently  made.  Prospect  being  opened  for 
copper  ore  when  shoot  of  quartz  showing 
much    free    gold    was   broken    into. 

WALL  STREET  (Luning) — Shipments  by 
burro  and  wagon  of  30  to  40  tons  high- 
grade   copper  ore   daily. 

DUNLAP  (Mina) — Siliceous  .ore  with 
good  copper  oxide  content  being  broken  on 
surface. 

OLYMPIC  MINES  (Mina)— Mill  running 
steadily  on  good  gold  ore.  but  at  reduced 
capacity,  on  account  of  water  shortage.  All- 
sliming  cyanide  process  used.  Fred  Selbert 
is  manager. 

SIMON  LEAD  (Mina) — Shaft  sinking 
continued  ;  now  down  250  ft.  Heavy  lead- 
zinc    ore    opened. 

TAFT  (Mina) — Lessees  shipping  copper 
or*-. 

Nye  County 

MANHATTAN  CONSOLIDATED  (Man- 
hattan)— (Jre  being  tested  at  Ooldfield  Con- 
Bolidatr-d  mill.  Dl.scovery  of  high-grade 
fr<-e-milling  gold  ore  In  shoot  3  to  8  ft. 
wide  and  4<i  ft.  long  made  rt-cently  in  raise 
from  tliird  level.  Development  in  ore  under 
way   on    5th   level 

CONSOLIDATED  MAYFLOWER 
(Pioneer) — Mill  dropping  10  stamps.  Power 
furnlsh'-d  by  oil  fnglrK-  :  and  water  pumped 
from  mine.  Development  work  opened  large 
tonnage  of  gold  ore.  Drift  being  driven 
on  800-ft.  level. 

TONOPAH  JUPITER  (Tonopah)— Shoot 
of  lead-nllver  ore  opened  at  depth  of  130 
ft.    In   Hhaft    sinking. 

WEST  END  CONS  (Tonopah) —Motor 
to  haul  or<-  from  f»hlo  Heotlon  of  mine  to 
West  End  Hhaft  to  be  InHtatled  Other 
haullnc  facilities  to  be  Improved,  cutting 
down   number  of  men   necessary. 

Htorry   County 

NORTH  KND  MI.NE.S  (Virginia  City)— 
1,'nwaterlng  progresHlnK  Hat Isfantorlly,  and 
alao   development    work.      lllRh-Krade   silver 

or*    OJ»ened     rer    r.tj;/ 


NEW  MEXICO 

Grant   County 

GREAT  EAGLE  (Lordsburg) — Negotia- 
tions on  for  purchase  from  Cauthon  & 
Connors  bv  interests  represented  by  A.  In- 
terreiden  of  85  Mine.  Price  asked  $300,000 
net  cash.  Owners  estimate  800,000  tons 
high-grade   fluorspar  ore. 

MISER'S  CHEST  (Lordsburg) — Randell 
&  Crocker  ceased  work  until  questions  re- 
garding terms  of  lease  are  adjusted  with 
owner,   James    Berryhill,    of   California. 

AJAX  COPPER  (Rodeo) — Installing 
300-cu.  ft.  compressor.  To  remodel  200-ft. 
sliaft    to    meet    Arizona    law    requirements. 

HILL-TOP  METAL  (Rodeo) — Continues 
to  show  good  lead-silver  orebodies  in  3000- 
ft.  tunnel.  Crosscuts  being  driven  on  one 
of  largest  bodies.  Xo.  2  tunnel  is  in  1700 
ft.  :  to  be  carried  700  ft.  further.  No.  3 
tunnel  is  in  000  ft.  R.  O.  Fife  is  super- 
intendent. 

KING  COPPER  (Rodeo) — Sinking  Ains- 
worth  shaft  at  100  ft.  opened  body  of  good 
copper-sulphide  ore.  C.  E.  Welch  is  super- 
intendent. 

KING  OP  LEAD  (Rodeo) — Under  nego- 
tiations with  James  P.  Porteus,  Lordsburg, 
N     M.,    for   California   parties. 

BRADFORD  &  CLOUDMAN  (Steins)  — 
Shipped  four  cars  silver-lead  ore  to  El 
Paso   smeltery.      To   install   machinery  later. 

McGEE  BROS.  (Steins) — One  test  car 
silver-lead  ore  ready  to  ship.  Charles  Mc- 
Gee   is   superintendent. 

SILVER  BELL  NO.  1  (Steins) — Tregear 
&  Connolly,  owners,  have  car  gold-silver 
ore   ready   to   ship. 

BURRO  MOUNT.  COPPER  (Tyrone) — 
Three  cars  per  week  of  fluorspar  being 
shipper    by    Contractor    O'Brien. 

OREGON 
Jackson  County 

E.  W.  SHATTUCK  (Applegate) — Uncov- 
ered gold  ore  at  Thompson  Creek  mine. 

ANDERSON  (Gold  Hill) — Gold  mine,  sit- 
uated in  the  Ashland  and  Shoriy  Hope 
group,  on  Wagner  Creek  south  of  Talent, 
sold  to  Seattle  men  for  $30,000  on  60-day 
option. 

Josephine    County 

HOLTER  &  FAUCHE  (Grants  Pass)— 
Developing  leased  chroine  deposit  in  Wil- 
liams Creek  district  and  building  auto  road. 

CHARLES  OWENS  (Grant  Pass)— De- 
veloping chrome  ore  on  Sucker  Creek,  in 
Illinois  district,  and  hauling  by  trucks  to 
Waters    Creek    for    shipment. 

R.  A.  SPENCER  (Grants  Pass) — Devel- 
oping chrome  deposit  on  Briggs  Creek  and 
building  a  road.  Rich  ore  now  packed 
by  mules  eight  miles. 

R.  G.  ADAMS  MAGNESITE  CO.  (San 
Francisco,  Calif.) — Mining  chrome  ore  on 
High  Plateau  deposits  near  California- 
Oregon    line. 

SOUTH    DAKOTA 

Pennington    County 

INGERSOLL  (Keystone) — Taken  over  by 
W.  T.  McCaskey,  of  Moloney  Blue  Co., 
and  J.  E.  Carter,  of  New  York.  To  work 
for  lithia  minerals.  Ores  carry  ambly- 
gonite,  lapidolite,  spodumene,  columbite  and 
mica.     Machiner.v  to  be  installed  soon. 

MOLONEY  BLUE  (Keystone)— Shipped 
nine  cars  ore  during  June  to  Omaiia  smel- 
tery.     W.   T.   McCaskey  is  president. 

UTAH 

Beaver  County 

CROFT  MINING  (Milford) — Taken  un- 
der bond  and  lease  by  neighboring  Stam- 
pede Co.  at  price  of  $100,000  if  paid 
in  one  year,  and  increasing  by  $10,000 
yearly  if  payment  is  delayed.  B.  F.  (Taffey 
and   R.   H.    Strickland   interested. 

Jua>>   Count.v 

TINTIC  SHIPMENTS  week  ended  July 
13    amounted    to    132    cars. 

TI.XTIC  STANDARD  (Eureka) — Produc- 
tion continuinK  at  high  rate,  but  hampered 
by  labor  shortage 

Halt    Lake   County 

CAMP  OF  ALTA,  in  Little  Cottonwood 
f.'anyon.  is  Hhii)ping  1000  to  1500  tons  week- 
ly. Shli)pers  are  Sontii  Hccla,  two  to  three 
cars  a  day;  MIchlgari-Utah,  about  two  cars 
dally;  Columbus-Uexall.  35  to  40  tons.  The 
Sells.  Alta  Consolidated,  Peruvian,  Wasatch 
Mines,  Alta  Consolidated,  Alta-Mlchigan 
and    Emma    CoiiHolldatod    are   also    shipping. 

Summit     County 
PARK    CITY    SHII'ME.XTS    week    ended 
July    13    were   3.819,685    lb.   of  ore  and  con- 
eeritrates. 


DALY-WEST  (Park  City) — Connections 
being  made  between  shaft  and  Daly-Judge 
tunnel.  Mill  working  three  shifts  on  tail- 
ings  from    dump. 

PARK-UTAH  (Park  City)— Work  being 
done  in  both  north  and  south  drifts  from 
tunnel.  Ground  difficult  to  work  and  labor 
shortage   felt. 

GLEX-^-ALLEN  (Park  City)— Formerly 
Glencoe.  New  machinery  on  ground  and 
\<^ork   to   be  speeded   up. 

Utah    County 

BELOROPHON  (American  Fork) — Mill 
completed.  Has  blocked  out  10,000  to  11,000 
tons  of  low-grade  ore,  and  mill  expected  to 
produce   10  to   15   tons  concentrates  daily. 

PACIFIC  (American  Fork) — Mill  of 
leasing  company  producing  steadily.  Capac- 
ity 150  tons  daily.  Auto  truck  installed  for 
haul  down  American  Fork  Canyon. 

WASHINGTON 

Spokane    County 

SPOKANE  TIN  AND  TUNGSTEN 
(Moran) — Incorporated  by  F.  C.  Bailey  and 
F.  A.  Ross,  Spokane.  Doing  preliminary 
work  on  tin  property  10  miles  south  of 
Spokane. 

Stevens  County 

NORTHWEST  MAGNESITE  (Cnewelah) 
— Installed  300-hp.  gasoline  motor  to  sup- 
plement power.  Installing  two  calcining 
kilns.     R.   B.   Rogers   is   superintendent. 

QUEEN  (Deer  Trail) — Expects  to  begin 
shipments    soon. 

SEAL  (Deer  Trail) — J.  Van  Horn  and 
brother  taken  lease  and  to  begin  shipping 
at   once. 

O-LO-LIM  (Spokane  Indian  Reservation) 
— Begun  small  shipments  copper  ore.  Has 
25-year    lease    from    Indian    Department. 

CLEVELAND  (Springdale) — Santa  Rita 
Mining  Co.,  organized  by  Robert  Sweeny, 
has  purchased  property  and  begun  work. 
Workings  100  ft.  deep  show  orebody  12  to 
15   ft.  wide. 

C.4NADA 

British    Columbia 

SILVERSMITH  (Slocan)  —  Strike  of 
high-grade  orebody  9  ft.  wide.  Formerly 
the   Slocan    Star. 

WAKEFIELD  (Slocan)  —  Acquired  by 
Clarence  Cunningham.  Shipping  Queen 
Bess  and  Van   Roi  ore  to  Trail  smeltery. 

Ontario 

CASTEL  (Gowganda) — Shaft  is  down  150 
ft.,  at  which  point  geological  conditions 
were  favorable  and  will  be  sunk  to  350  ft. 
to  reach  contact  of  diabase  and   Keewatin. 

WALSH  (Gowganda) — Shaft  sunk  to  200 
level,    where   crosscut   being   driven. 

McINTYRK  (Porcupine)  —  Developing 
New  Ray  property  under  option,  work  being 
on   400  level. 

NORTH  DAVIDSON  (Porcupine) — Op- 
tion to  Apex  extended  two  months.  An- 
other   diamond    drill    hole    to    be    sunk. 

PORCUPINE  CROWN  (Porcupine)  — 
Closed    indefinitely.      Supplies    being    sold. 

THOMPSOX-KRIST  (Porcupine) — Con- 
tract  for   500    ff.    drifing   let    to   the   Vipond. 

McKINLEY-DARRAGH  (Cobalt) — Large 
amount  of  ore  being  treated  from  old  work- 
ings of  the  Savage,  which  had  been  left  be- 
cause its  extraction  was  unprofitable  be- 
fore the  rise   in   the  price  of  silver. 

MINING  CORPORATION  (Cobalt)— 
Pumps  for  handling  old  tailings  for  re- 
treatment  have  arrived.  Capacity  of  mill, 
300  tons  ore  per  day,  but  with  new  plant 
in  operation  is  exi)ected  to  treat  only  100 
tons  ore  per   day   and   500   tons  old   tailings. 

PENN-CAXADIAN  (Cobalt) — Purchased 
control  of  Peninsula  Mining  C^o.,  owner  of 
St.  Maurice  molybdenum  property  in  Que- 
bec.     A   mill   to   be   started   immediately. 

PETERSON-LAKE  (Cobalt) — Flotation 
plant  closed  to  make  changes  to  increase 
capacity. 

WRIGHT-HARGRAVES  (Kirkland  Lake) 
— Underground  work  Ktoi)ped.  SulHcient 
ore  to  justify  mill,  but  probably  will  not  be 
erected    until    after   war. 

MILLER  -  INDEPENDENCE  (Boston 
Creek) — To  install  7-drill  compressor  to  en- 
able   more    conipi-ehensive    development. 

ONTARIO  WESTERN  (Boston  Creek)  — 
A  number  of  promising  veins  uncovered  and 
two  prospecting  shafts  to  be  sunk. 

GRAHAM-HORNK-TAYLOR  (Lightning 
River) — A  discovery  of  gold  has  been  made 
adjacent  to  the  Howle-Couchenour-Willn  s 
group. 
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The  Market  Report 
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SILVER  AND  STERLING  EXCHANGE 


Sterl- 
ing 
Ex- 
change 

Silver 

July 

Sterl- 
ing 
Ex- 
change 

Silver 

July 

New 
York. 
Cents 

Lon- 
don, 
Pence 

New 
York, 
Cents 

Lon- 
don, 
Pence 

25 

26 
27 

4   7530 
4.7530 
4.7530 

991 
991 
991 

48}| 
4811 

29  4.7530 

30  4.7530 

31  4.7530 

991      48H 
991      48ft 
99|   1  48H 

New  York  quotations  are  as  reported  by  Handy 
A  Harman  and  are  in  cents  per  troy  ounce  of  bar 
■ilver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

July 

Electro- 
lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

25 
26 
27 
29 
30 
31 

*26 
*26 
*26 
*26 
*26 
*26 

8.05 
8  05 
8.05 
8.05 
8.05 
8.05 

7.75 
7.75 
7.75 
7.75 
7.75 
7.75 

8.05 
@8.  15 

8.05 
@8.10 

8  05 
@8.  10 

8  00 
@8.05 

8.00 
@8.05 

71 
@8 

*  Price  fixed  by  agreement  between  American 
copper  producers  and  the  U.  S.  Government,  accord- 
ipg  to  official  statement  for  publication  on  Friday, 
September  21,  1917,  and  July  2,  1918 

t  No  market. 

The  above  quotations  (except  as  to  copper,  the 
price  for  which  has  been  fixed  by  agreement  between 
American  copper  producers  and  the  U.  S.  Govern- 
ment, wherein  there  is  no  free  market)  are  our 
appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers 
•nd  agencies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing  values  of  the  metals  for  the 
deliveries  constituting  the  major  markets,  reduced  to 
basis  of  New  York,  cash,  except  where  St.  Louis  is 
the  normal  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  0.10c. 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35c. 
per  100  lb.  above  St.  Louis. 


LONDON 


Copper            1       Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 

July 

Spot 

3M. 

lytic 

Spot 

3M. 

Spot 

3M. 

Spot 

25 

122 

122 

137 

380 

380 

294 

284 

54 

26 

122 

122 

137 

380 

380 

294 

284 

54 

27 

29 

122 

122 

137 

385 

385 

294 

284 

54 

30 

122 

122 

137 

388^1 

3884 

294 

284 

54 

31 

122 

122       137 

390 

390 

294 

284 

54 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2240  lb.,  with  American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reckoning 
exchange  at  $4.7515:  £294  =6.2576c.;  £54  =  1  1.4545c.; 

£110  =  23. 3333c.;  £125  =26.5l51c.;  £260  =  55. 1513c.; 

£280  =  59. 3937c.;     £300  =  63.6362c.     Variations,   £1 

=  0.2121205c. 


Metal  Markets 

NEW  YORK — .July  31,  1918 

The  metal  markets  were  destitute  of  new 
features  of  special  interest  during  the  last 
week. 

Copper — The  great  subject  of  interest  is 
the  forthconning  meeting  between  the  pro- 
duce rs   and   the   Price-Fixing   Committee   of 


the  War  Industries  Board  to  settle  upon^ 
the  price  for  copper  after  Aug.  15.  Al- 
though the  advance  to  26c.  on  July  2 
pleased  the  producers,  it  is  recognized  that 
the  increment  did  nothing  but  offset  in- 
creased costs  of  production,  freight  rates, 
etc.,  and  did  not  in  itself  afford  any  stimu- 
lus to  increased  production,  which  is  greatly 
needed. 

Copper  SheetH  are  not  quoted,  as  there 
is  a  wide  diversity  in  prices  of  different 
dealers.  Copper  wire  is  quoted  at  29  to 
30c.  per  lb.  f.o.b.  mill,  carload  lots. 


Tin,  Lead,  and  Zinc 

Tin — The  local  market  does  not  respond 
to  the  increased  price  abroad  and  is  rather 
quiet.  There  is  not  much  tin  here,  and 
local  buyers  are  getting  all  that  they  need 
or  have  stocked  up  and  are  holding  off. 
Straits  tin  was  quoted  in  New  York  on 
July  25  and  26  at  £377,  c.i.f.  London ;  on 
the  29th  at  £383  ;  on  the  30th  at  £384 
and  on  the  31st,  at  £386. 

I^ead — The  situation  is  ominous,  and  con- 
sumers are  in  despair.  The  quoted  prices 
establish  the  terms  of  settlement  for  lead 
that  is  being  produced  and  consigned  on 
contract,  but  nobody  can  obtain  any  lead 
in  the  market  at  the  prevailing  prices,  for 
free  lead  does  not  exist.  The  only  alterna- 
tive for  manufacturers  who  need  lead  not 
arranged  for  previously,  and  now  find  them- 
selves unable  to  get  it,  is  to  close  their 
plants.  Cases  of  this  have  already  hap- 
pened, even  in  such  important  matters  as 
the  manufacture  of  shrapnel  bullets.  The 
Government  is  requiring  a  great  deal  of 
lead  for  chemical  construction,  and  appar- 
ently has  new  plans  on  foot.  The  short- 
age of  chemical  lead  is  acute,  and  rolling- 
mills  that  ought  to  be  at  work  in  produc- 
ing that  class  of  sheet  have  had  to  be 
switched  to  other  work.  The  situation  in 
lead  promises  to  become  worse  before  it 
will  begin  to  be  better,  even  if  the  recent 
rate  of  production  be  maintained.  If  pro- 
duction falls  off  it  will  be  almost  a  calam- 
ity. The  most  important  thing  is  to  strain 
ever3'   nerve   to   increase  production. 

Zinc — This  market  continues  dull  and  un- 
interesting. Producers  are  rather  puzzled, 
for  the  statistics  for  the  second  quarter 
were  regarded  favorably,  and  it  was 
thought  probable  that  upon  their  showing 
the  market  would  exhibit  some  life. 

Zinc  Sheets — Unchanged  at  $15  per  100 
lb.,  less  usual  trade  discounts  and  extras  as 
per   list  of  Feb.   4. 


Other    Metals 

Aluminum — Price  fixed  at  33c.  per  lb.  for 
lots  of  50  tons  or  more,  ingot,  98-99% 
grade.  Sheets  are  42c.  per  lb.  for  18  gage 
and  heavier.  Price  established  June  1  and 
continues  to  Sept.  1. 

Antimony — The  market  is  quiet  but  strong 
in  futures.  We  quote  spot  at  13  to  13 Jc, 
and  futures  at  113  f3)  12c.,  c.i.f.,  in  bond. 

Bi»imutli — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3.50  per 
lb.  for  whole.sale  lots — 500  lb.  and  over. 

Cadmium — This  metal  is  quoted  $1.50® 
1.75    per   pound. 

Nickel — Market  quotation  is  40  @  45c.  per 
pound. 

Quicksilver — Steady  at  $125.  San  Fran- 
cisco reports,  by  telegraph,    $117.   firm. 

Consumers  report  inability  to  obtain  sup- 
plies of  metal.  One  of  them,  last  week,  re- 
quested the  authorities  at  the  Mare  Island 
Navy  Yard  to  send  him  immediately  500 
flasks,  and  received  the  reply  that  they 
were  unable  to  collect  anywhere  near  that 
quantity.  He  considered  this  strange,  m 
view  of  the  fact  that  most  of  the  producers 
at  the  recent  hearing  of  the  Tariff  Commis- 
sion in  San  Francisco  reported  that  their 
cost  of  production  Is  only  $70 @  $75,  and 
the  Government  price  is  $105,  which  affords 
a  reasonable  margin  of  pront  The  con- 
sumer,  in  conversation,   explained  that  tne 


theoretical  margin  is  undoubtedly  large 
enough,  but  that  in  his  opinion  the  extreme 
delay  between  delivery  of  metal  and  receipt 
of  payment  fj-om  the  Government  is  re- 
sponsible for  the  inability  to  obtain  sup- 
plies. Most  of  the  quicksilver  producer.s 
are  small  concerns  or  individuals.  The 
small  producer  is  like  the  man  of  small 
salary.  He  lives  more  or  less  from  hand 
to  mouth,  and  his  continuous  operation  de- 
mands prompt  receipt  of  the  funds  becom- 
ing due  him.  One  concern  reports  i>eing 
many  weeks  behind  in  settlements  for  ship- 
ments. To  a  big  company  this  may  not  be 
a  serious  matter,  but  the  small  operator 
has  to  have  prompt  cash  in  order  to  meet 
his  payroll. 


Gold,   Silver  and   Platinum 


Gold — Imports  of  gold  during  the  fiscal 
year  amounted  to  only  $124,000,000,  as  com- 
pared with  $977,000,000  in  1917;  exports 
were  valued  at  $191,000,000.  compared  with 
$292,000,000    in    1917. 

Silver — The  silver  situation  remains  un- 
changed, with  quotations  establislied  i.i 
London  at  481gd.  and  in  New  York  at  99g 
cents. 

Silver  imports  amounted  to  $70,000,000  in 
1918.  against  $35,000,000  in  1917,  and  silver 
exports  increased  from  $78,000,000  in  1917 
to  $139,000,000  in  1918. 

China  exchanges  continue  high  and  at 
a  level  to  permit  bids  over  the  Government 
price  of  $1  per  oz.,  but  difficulty  in  obtain- 
ing Federal  license  to  export  is  restricting 
buying  for  China  account.  Exports  of 
silver  from  New  York  to  London  for  week 
ending  July  27  amounted  to  822,000  ounces. 

Mexican  dollars  at  New  York :  July  25, 
77  :  July  26.  77  ;  July  27.  77  ;  July  29,  77  ; 
July  30,  77  ;  July  31,  77. 

Platinum,  Palladium,  and  Iridium — Prices 
fixed  at  $105,  $135  and  $175,  respectively. 

The  War  Industries  Board  asserts  that 
there  is  platinum  enough.  The  fact  that 
none  is  purchasable  at  less  than  $105  in- 
dicates the  contrary.  It  is  said  that  $125 
could  easily  be  realized  in  the  trade.  We 
hear  rumors,  via  England,  of  clandestine 
transactions  around  that  figure  in  this 
market. 


Zinc  and  Lead  Ore  Markets 


Joplin,  Mo.,  July  37 — Blende,  per  ton. 
high.  $77.60;  basis  60%  zinc,  premium, 
$75;  Class  B,  $6.')(®60;  Prime  Western, 
$50@45;  calamine,  basis  40%  zinc,  $37.50 
0  30.  Average  selling  prices:  Blende, 
$56.25;  calamine.  $37.20;  all  zinc  ores, 
$55.59  per  ton. 

Lead,  high,  $104.10;  basis  90%  Pb.  $102 
(a)  100;  average  selling  prices  all  grades  of 
lead,    $99.68    per   ton. 

Shipments  the  week:  Blende,  7676;  cala- 
mine, 294;  lead.  1023  tons.  Value  all  ores 
the  week,    $544,870. 

A  peculiar  situation,  much  resembling  a 
panic,  occurred  this  week.  On  Thursday 
sellers  seemed  firm  for  an  unchanged  or 
upward  market.  Friday  morning's  papers 
published  rumors  concerning  the  Govern- 
ment taking  over  the  interests  of  the 
American  Metal  Company,  and  Friday  af- 
ternoon this  company  was  getting  more 
offers  of  ore  than  it  could  take  on  $47.50 
base  and  had  to  reduce  the  level  to  $45. 
at  which  figure  several  hundred  tons  were 
secured.  Today,  apparently  satisfied  that 
this  company  is  still  wanting  ore.  the  mar- 
ket  again   strengthened. 

Plattevllle.  Wis..  July  29 — Blende,  basis 
60%  zinc,  highest  price  reported  paid  for 
premium  grade  was  $75.30  per  ton  ;  high 
lead  blende.  $52  per  ton  base ;  lead  ore. 
basis  80%  lead.  $90  per  ton  base.  Ship- 
ments reported  for  the  week  were  2568 
tons  blende.  40  tons  galena  and  978  tons 
sulphur  ore.  For  the  vear  to  date  the 
figures  are  75.308  tons  blende.  4240  tons 
galena  and  29,804  tons  sulphur  ore.  Dur- 
ing the  week  3552  tons  blende  was  shipped 
to  separating  plants. 
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Other  Ores 


Chromr  Or« — c^re  of  40',  grade  quoted 
at  $1  40  per  unit,  f.o.b..  California,  with 
.=10',  low  silica  chrome  offered  at  51. 7U 
per   unit. 

Manitancse  Or« — Charles  Hardy  says_  un- 
der date  of  July  30:  "The  high  prices  fi^ed 
bv  the  Government,  which  also  allows  a  de- 
llverv  of  manganese  ore  containing  a  lugli 
percentage  of  silica,  have  brought  out  so 
much  manganese  ore  that  most  of  the  users 
have  been  flooded  with  supplies  and  some  of 
the  principal  users  have  withdrawn  from  the 
market  for  the  time  being,  as  they  receive 
a  suttioient  quantity  under  contract,  and  do 
bid     for     isolated     lots     now.       On    the 


from  the  mills  shipments  equal  to  their 
average  in  the  first  six  months  of  the 
vear  Beginning  with  September,  however, 
"the  War  Industries  Board's  plan  becomes 
effective,  permitting  the  replacement  each 
month  of  the  amount  shipped  by  the  jobber 
from  ><tocU  for  Government  and  essential 
purposes  in  the  preceding  month 
PlTTSBlKXiH 
The  usual  Pittsburgh  letter  had  not  been 
received    up    to    the    time    of    the     '  '  " 

going  to  press. 


STOCK  QUOTATIONS 


not 


low    in 
at    the 


silica, 
prices 


other  hand,  good-grade  ore. 
still  finds  a  ready  market 
fixed  by  the  Government." 

Molvbdrnum  Ore — Situation  remains  al- 
most unchanged,  with  no  new  business  to 
-speak  of:  i>rice  is  nominally  around  fi 
per  unit   for  ore  containing  90 Cr    or  over. 

Tunirsten— The  market  for  high-grade 
ores  i>!  active,  prices  of  $24  being  paid  for 
scheelite.  TO*";  and  over,  and  $24  for  the 
highe.'Jt  grade  wolframite.  Ordinary  high 
grades  brought  $22. SO  to  $23.50  per  unit  : 
low-grade  ores  $18.  on  the  basis  of  BS 
per   cent. 

Other  Minerals 

fvritos — Spanish  lump  is  'quotable  to 
ihos"e  who  possess  a  license  from  the  Gov- 
ernment at  17c.  per  unit  on  the  basis  of  9s. 
ocean  freight,  buyer  to  pay  war  risk,  less 
'>r^  and  excess  freight.  Tonnage  is  ex- 
tremelv  diflicult  to  obtain.  Domestic  pyrites 
is  seUi'ng  at  a  price  of  25c.  per  unit,  fo.b^ 
mine,  according  to  delivery  basis.  Some 
mines  in  the  South  are  reporting  prices  as 
34c.  per  unit  for  lump  and  32c.  per  unit 
for    fines,    fob.    mine. 

Iron  Trade   Review 

N  K  W     V  <  >  K  K 1  u  1  .>     .i  1 

\  conference  in  New  York  ^'^nday  be- 
tween Government  leaders  in  shipbuilding 
he  Director  of  Steel  Supply  and  the  steel 
manufacturers'  committee  had  to  do  with 
means  of  increasing  the  allotment  of  steel 
to  shipvards.  in  view  of  the  enlarging  pro- 
gram for  the  Schwab  drive,  says  Iron  Age 
•^  Washington    later    in   the 
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MONTHLY  AVERAGE  PRICES  OF  METALS 


Jan 
Feb. 
Mar 
April. 
May 
June 
July  . 
Aug.  . 
Sept 
Oct. 
Nov . 
Pec.  . 


Now  York 


l<Ji6 


.■iO  775 
56 . 755 
935 
64.415 
74 . 260 
C5 . 024 
62 . 940 

66.0.s:i 

6S.515 
67  S5.' 
7 1 . 604 
75  765 


65.661 


1917 


75.630 
77.585 
7;i.861 
73  875 
74 . 745 
76.971 
79.010 
85 . 407 
100.740 
87 . 332 
85.891 
85.960 


81.417 


1918 


88  702 
85  716 
88.082 
'.•5.341 
99 . 505 
99 .  .500 
99 . 625 


1916 


26.960 
26.975 
27.597 
30.662 
35.477 
31 .060 
30 . 000 
31  498 
32 . 584 
32.361 
34.192 
36.410 


1917 


36.682 
37.742 
.36.410 
36 . 963 
37.940 

39  065 

40  110 
43.418 
50 . 920 
44.324 
43 . 584 
43 . 052 


1918 


44,356 
42.792 
43 . 620 

47  215 
48.980 

48  875 
48.813 


Alaska  GoldM 

Alaska  Juneau 

.Am.Sm.A  Ref.com. 
Am.  Sm.  *  Ref..  pt 
Am.  Sm.  Sec,  pJ..  A 

Am.  Zinc 

Am.  Zinc,  pf 

Anaconda 

Batopllas  Min 
Bethlehem   Steel 
Bethlehem  Steel,  pf. 
Butte  &  Superior.    . 
Butte  Cop.  &  Zinc 

Cerrode  Pasco 

Chile  Cop 

Chlno 

Colo.Fuel&  Iron     . 

Crucible  Steel 

Crucible  Steel,  pf.   . 

Dome  Mines. 

Federal  M.  4  s 

Federal  M.  &  s..  pf. 

Great  Nor. ,  ore  ctf . 

GreeneCananea    .. 

Gulf  States  Steel 

Homestake 

Inspiration  Con. 

InternatlonalNlckel 

Kennecott 

Lackawanna  steel 

Mexican  Petrol 

Miami  Coppe 


31.315i40.851 NafI  Lead,  com  ' 

National  Lead.  i)f 


New  York  quotations  cents  tier  ounce  troy,  fine  silver; 
London,  pence  piT  ounce,  sterling  silver,  0.92o  flue. 


Jan.... 

Feb.  . 

Mar.. 

April 

May.. 

June.. 

July  . 

Aug.. 

Sept.. 

Oct  ... 

Nov.. 

Dec... 


28.673  23. 500 
31.7.50  23  ,500 
31.481  23. 500 
27.9:}523.  00 
28. 78S  23.500 
29.962  23.. 500 
26  620  25.904 
25.380 
25.073 
23 . 500 
23  .500 
23 . 500 


131  921 
137.895 
136.750 
133.842 
130  000 
130.000 
128  409 
122.391 
117.500 
110.000 
1 10 .  000 
110  000 


124.892 


110.000 
110.000 
110.000 
1  HI.  000 
110.000 
110.000 
119.913 


142.895  125  000 
148.100  125.000 
151.000  125.000 
147.158  125.000 
142  000  125.000 
142.000  125.000 
140.409  134.913 
137.000 
135.250 
125.000 
125.000 
125.000 


Nev.  Consol 

Ontario  Mln     

Ray  Con 

RepubllcI.AS.rom 
Republic  I.  &  S.,  pf 
Sloss-Shelfleld 
Tennessee  C  &  c   . 
U.  S.  Steel,  com 
U.S.  Steel,  pf 
Utah  Chopper 
Va.  IronC.&  C ..    . 


3i 
21 

771 

106 
881 
19 
49  i 
651 
It 
83  i 

t88S 
28  J 
lU 
34 
16i 
39 
46 
66} 
90  J 
9i 
10 
33 
315 
44{ 
815 
72 
521 
30 
33J 
82 
99} 
29} 
58  i 
101 
20 
lOi 
24 
91 
lOOi 
61  i 
19i 
1071 
IIH 
81i 
72 
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Adventure 50 

Ahmeek 75 

Algomah {.15 

Allouez 50) 


138.401 
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gram 

wlek  IJuns^^wiVl"  be  "mad?  to  insure  ship- 
yard "work  against  interruption  in  the  com- 
ing year,  also  for  the  prevention  of  lost 
motion  through  competing  efforts  of  Wash- 
ington departments,  the  commanding  gen- 
.ral  in  France  and  the  Allies. 

The  whole  tenor  of  the  conference  talk 
wa«  that,  however  detailed  figures  might  be 
ehanged,  the  main  fact  was  the  increasing 
war  demand  for  steel  and  with  it  an  in- 
definite but  inevitable  reduction  in  the 
amount    available   for   other   uses. 

The  large  schedules  of  steel  for  direct 
and  indirect  war  needs  give  weight  to  the 
claim  still  widely  made  that  all  f^oveni- 
mental  agencies  concerned  have  put  thei 
requirements  at  top  figures,  in  spite^  of  re- 
peated requests  for  pruning.  In  short.  If 
deliveries  meet  schedule  figures,  it  is  b' - 
lieved  the  reservoir  would  be  an  ever-nllvng 
one  unless  the  talked-of  railroad  breakdown 
should  b.-  really  serious.  The  half-years 
demand   for   .shell    steel   has   risen    to    3,000  - 

000  tons,  requiring  a  shipment  rate  prob- 
ably 15';  above  that  now  obtaining,  and 
the'  plate  total  is  close  to  theoretical  ca- 
liarity  and  about  12'";  more  than  the  recent 
r.-cord  outputs. 

The  Steel  Corporatior's  net  earnings  or 
$6*'  .lOO  000  In  the  •  second  quarter,  plus 
nearly  $<•!  000.000  set  aside  for  Federal 
taxe«;  make  a  total  TO'',  greater  than  a 
Hlmilar  total  for  the  flr.st  quarter,  with  Its 
draftir  shutdownB  In  January  and  Febru- 
ary The  exhibit,  even  with  the  lavish 
allowanr.-  for  war  taxes,  is  striking  te<-ti- 
munv  to  the  earning  power  of  a  great  inte- 
grated i)rodnc<r  on  the  present  scale  of 
<;ov<-rrirnerit -tn;id<-  jirlres.  Kvldently  f'l- 
/|.j;,r««T     in<  iii«|.  fl     some     deliverl<  h     at     the 

1  :-•-  -  -  -  •■:'ing  before  Hteel  control  set 
I-  ■  r. 

Increase  announced  by  the 

^'  •■  MK    a    Hurprlse    to    the 

1'  I.  H.     from     which     llk<- 

■  'I,  as  here'.  ,ori-.    Five 

»  i[i    the   p.-iHt    30    inorithH 

■     the  new  wage   103% 

)  I  on  .Fan     1,    i;t1«.      The 

,,.4ei-     f)f     w.-ige     Incri-ase 

■  i.l<Tn    of    some    Hmatl    pro- 

.!  pinched     by     '■;overniiieiit 

r  .,    the   Jrorporatlon    can    m;iki- 

■'>n   haM  come   to  tho  help  of   Ibi' 

.f.v     «if     whom     w<Te     left     with 

Irig    to    fxjor    delherlew     Iti 

For    AugUHt    the    Director 

iiirriillM      til.  m      tfi      rcei-lvi- 


January. . .. 
February . . . 

March 

April 

May 

June 

July 

.August 

September. 
October.  . .  . 
November. 
December. . 

Av.  year. 


1917 


44.175 
51.420 
54.388 
55  910 
63.173 
62  053 
62.570 
62  681 
61.542 
61.851 
74 . 740 
87.120 


61.802 


1918    1917 


85, 500 
92.000 
(a) 
(a) 
(a) 
(a) 
(a) 


185.813 
198.974 
207.443 
220.171 
245.114 
242.083 
242.181 
V,43.978 
244  038 
247 . 467 
274.943 
298 . 556 


237.663 


(a)  No  average  computed. 


Alaska  Mines  Corp 

Boston  Ely 

Boston  &  Mont 
Butte  &  Lon'n  Dev 
Calaveras 

Calumet-Corbln 

Chief  Con 

Cortez 

Crown  Reserve.... 

Crystal  Cop 

Eagle*  Blue  Bell.. 

Gila  Copper 

Houghton  Copper. 
Intermountaln.. 

Iron  Cap 

Mexican  Metals. .. 
Mines  of  America.. 
Mojave  Tungsten. 
Nat.  Zinc  &  Lead.. 
Nevada-Douglas. . . 

New  Baltic 

New  Cornelia 

Oneco 20 

Pacific  Mines J  35 

Rex  Cons 07 

Yukon  Gold 1 


75 

.51 

.15 

50 

t.Ol 

2S 

.05 

.19 

.23 

25 

:i7 

.50 

J   05 

18i 

.45 

U 


Ariz.  Com.,  ctfs. 

Arnold 

Bingham  Mines. 

Bonanza 

Butte-Balaklava 
Calumet  <t  .\riz. 
Calumet  A-  Hecla. 

CentPiminl 

Copper  Kange. 

Daly  \V(st 

Davis- Haly 

East  Butte 

Franklin 

Granby 

Hancock 

Hedley    

Helvetia 
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VIEW  OF  A  WORKING  OPPOSITE  CAVED   STOPE  IN  THE   HECLA   MINE 

Recovering  Caved  Stopes  in  Narrow  Veins— III 


By  C.  T.  rice 


A  stope  30  ft.  wide  caved  for  a  length  of  90  ft. 
along  the  vein  and  to  a  height  of  75  ft.  The  ore 
in  the  cave  was  confined  to  a  strip  10  ft.  along 
the  hanging  wall,  the  other  20  ft.  being  mainly 
barren  quartzite.  Recovery  of  a  cribbed  chute 
buried  under  the  center  of  the  pile  of  barren 
vein  matter  was  necessary  in  order  to  stope  the 
ground  above  the  cave  economically.    By  carry- 


THE  most  difficult  problem  in  handling  caved 
ground  which  has  as  yet  presented  itself  at  the 
Hecla  mine  was  that  of  reopening  the  stope  which 
caved  several  years  ago  between  No.  4  and  6  chutes  of  the 
900-ft.  level.  This  stope  had  been  carried  up  a  few  sets 
above  the  tramming  tracks  on  the  14th  floor,  when  the 
back  for  a  distance  of  about  90  ft.  along  the  vein  sudden- 
ly gave  way  and  took  out  everything  before  it  dov/n  to 
the  tramming  floor.    The  stope  was  30  ft,  wide,  although 


•Continued  from  Part  II,  July  6,  1918,  which    followed    Part    I, 
June   15.   1918.     This  paper  completes  the   series. 


ing  trenches  down,  a  floor  at  a  time,  both  along 
the  hanging  wall  and  across  the  center  of  the 
pile,  using  spiling  to  hold  back  th".  loose  rock,  the 
ore  was  removed  and  the  cribbed  chute  recovered 
with  a  minimum  of  labor  and  without  accident,  al- 
though the  trenches  had  to  be  carried  down  eight 
floors,  or  about  70  ft.,  through  the  caved  material. 
The  method  described  is  safe  and   expeditious. 

at  the  time  practically  all  the  ore  was  confined  to  a 
10-ft.  strip  next  to  the  hanging  wall.  The  ground,  fur- 
thermore, was  broken  up  by  a  number  of  minor  slicken- 
sides.  As  a  result,  the  stope  continued  to  cave  until  the 
back  had  reached  a  point  about  75  ft.  above  the  14th 
floor,  as  shown  in  Fig.  1. 

A  trench  cut  across  the  caved  material  from  wall  to 
wall  showed  that  in  this  ground,  before  the  accident 
occurred,  the  ore  had  been  confined  almost  entirely  to 
the  10  ft.  next  the  hanging  wall,  as  was  the  case  lower 
down,  and  that,  in  caving,  little  of  it  had  become  mixed 
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with  barren  vein  filling.  In  no  place  throughout  the 
other  20  ft.  of  the  pile  was  it  thought  that  there  was 
enough  ore  to  make  its  recovery  worth  while.  The  real 
problem,  however,  in  reopening  this  stope  was  not  to 
get  the  ore,  but  to  recover,  at  a  reasonable  cost,  No.  5 
cribbed  chute,  which  was  buried  under  the  center  of  the 
pile  of  barren  vein  filling,  and  was  needed  in  order 
to  mine  the  ore  above  the  cave  economically. 

The  plan  adopted  in  reopening  the  working  was  to 
catch  the  back  up  securely  over  the  caved  area,  and 
then,  beginning  at  the  top,  to  remove  the  ore  by  trench- 
ing along  the  hanging  wall,  timbering  this  opening  with 
drift  sets  and  using  spiling  to  hold  back  the  barren 
quartzite  on  the  foot-wall  side  of  the  cave.  Then,  when 
this  hanging-wall  trench  was  even  with  the  top  of  No. 

5  chute,  a  trench  15  ft.  wide  was  cut  from  wall  to  wall 
across  the  pile.    Spliced  stuUs,  slightly  trussed  and  tied 
together  into  stull  sets,  were  used  to  hold  this  central 
trench  open,  the  broken  vein  matter  along  the 
sides  being  kept  from  moving  by  driving  spiling 
down  until  new  stull  sets  could  be  put  in  below. 
Thus  proceeding  carefully,  a  floor  at  a  time,  these 
two    trenches   were    carried    down    through    the 
caved  vein,  filling  a  distance  of  eight  floors,  or 
approximately   70   ft.,   without   setting  the   pile 
in  motion  and  without  serious  accident. 

Stope  Reopened  From  East  End 

A  large  open  space  had  been  left  at  the  top 
of  tha  cave,  and  as  the  stope  had  been  worked 
two  floors  higher  at  the  west  than  at  the  east 
end,  it  was  possible  to  get  into  the  cave  at  the 
former  end,  to  study  conditions.  It  was  seen 
that  the  back  was  much  flatter  at  the  east  than 
at  the  west  end,  and  so,  although  it  necessitated 
carrj-ing  the  stope  two  floors  higher  in  order 
to  bring  it  even  with  the  top  of  the  cave,  it  was 
decided  to  reopen  the  working  by  trenching  in 
from  the  east  end.  Consequently,  the  ore  between 
No.  6  chute  and  the  cave,  and  the  much  longer 
block  of  ground  between  it  and  the  waste  raise 
at  the  east  end  of  the  working,  were  stoped 
out  even  with  the  top  of  the  cave.  Stull  sets  were 
used  to  hold  the  ground  open.  But  as  many 
large  slabs  and  boulders  were  scattered  through  the 
caved  material,  the  end  of  the  stope  next  to  the  cave  did 
not  have  to  be  lagged  to  hold  back  the  loose  filling  as 
the  stope  was  carried  up. 

It  was  necessary  to  keep  open  the  ground  between  No. 

6  chute  and  the  cave,  in  order  to  use  that  chute  in  re- 
opening the  cave,  and  fortunately  this  opening  was  only 
a  few  sets  long.  But  the  last  part  of  the  stope  between 
No.  6  chute  and  the  waste  raise  was  lagged  ofi"  and 
then  filled  tightly  with  waste  to  within  two  floors  of  the 
back,  80  that  no  more  ground  would  b*'  open  in  the  vicin- 
ity of  the  cave  than  was  absolutely  ne  essary.  The  waste 
for  filling  this  part  of  the  stope  was  trammed  from  the 
waste  rai.se  at  its  east  end,  and  later  the  tracks  were 
extended  into  the  cave  when  it  became  necessary  to  fill 
the  central  and  hanging-wall  trenches. 

The  first  thing  to  be  done  in  the  cave  proper  was  to 
catch  up  the  back  temporarily  with  sprags  and  posts, 
until  the  rather  heavy  flat  part  at  thr  east  end  could  he 
timbered  .securely  with  trussed  stulls.    These  sprags  and 


boards.  Then,  when  the  back  had  been  picked  down 
carefully,  the  work  of  placing  the  spliced  stulls  under 
the  flatter  part  of  the  back  began.  As  the  west  end 
of  the  cave  had  arched  itself  up  rather  securely,  these 
stulls  were  necessary  only  a  little  more  than  half  way. 
Even  under  the  flatter  part  of  the  back,  the  open  space 
over  the  pile  of  caved  material  varied  greatly  in  height, 
sometimes  10  to  12  ft.  and  again  only  3  or  4  ft.,  accord- 
ing to  the  way  in  which  the  boulders  and  large  slabs 
were  scattered.  Because  of  this  irregularity,  it  was 
thought  best  to  carry  the  stulls  on  stringers  while  they 
were  being  worked  into  position  and  blocked,  for  the 
stulls  which  were  spliced  together  to  form  the  trusses 
were  green  timbers  15  ft.  long  and  from  14  to  18.  in. 
in  diameter,  and  so  were  heavy.  Moreover,  by  carrying 
the  stulls  in  this  way,  it  was  certain  that  they  would 
be  put  in  properly  and  at  an  even  height — an  advantage 
when    stoping    was    resumed    in    the    ground    above. 
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FIG.   1.     LONGITUDINAL  SECTION  OF  STOPE  THAT  CAVED 

ABOVE  THE  900-FT.  LEVEL.  BETWEEN  CHUTES  NOS. 

4    AND   6,    FOR   A   HEIGHT    OP    75    FEET 

The  full  importance  of  trussing  spliced  stulls  at  a 
greater  angle  was  not  understood  at  the  Hecla  mine  at 
that  time,  and  so  the  center  stringers  were  put  in  only 
about  12  in.  higher  than  those  along  the  walls.  These 
stringers  were  round  timbers,  16  ft.  long  and  slabbed 
off  on  their  upper  and  under  sides  to  8-in.  faces.  Four 
of  them  were  placed  in  the  stope,  one  near  each  end 
of  the  stulls  that  were  to  be  trussed  together.  These 
catching-up  stulls  were  put  in  beginning  at  the  east 
end  of  the  stope.  In  working  ahead,  the  temporary 
sprags  and  posts  were  removed  when  necessary  to  get 
the  stulls  in  properly. 

The  eastern  ends  of  the  first  stringers  were  carried 
on  false  posts  from  the  stull  caps  of  the  top  floor  of 
the  east  stope,  and  were  wedged  down  on  these  posts 
securely  from  the  stull  cap  above,  so  that  they  would 
not  be  displaced  while  the  new  stulls  were  being  worked 
into  position  on  them.  The  outer  or  cave  ends  of  these 
four  stringers  were  carried  at  their  proper  height  by 
cribs  from  the  pile.  These  cribs  were  built  of  3-in. 
planks  5  ft.  long,  with  three  planks  put  in  to  a  course, 
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and  were  positioned,  as  shown  in  Figs.  1  and  2,  so 
that  they  would  catch  the  inner  ends  of  the  next  string- 
ers as  well  as  the  outer  ends  of  the  first  ones.  When 
the  center  of  the  cave  was  reached,  care  was  taken 
to  place  the  cribs  so  that  they  would  not  interfere  with 
the  sinking  of  the  trench  that  was  to  be  carried  down 
to  uncover  No.  5  cribbed  chute. 

Stringers  Carry  Top  Weight  Until  It  Nips  Stulls 

As  soon  as  the  first  four  stringers  were  ready,  three 
pairs  of  stulls  were  positioned  on  them  at  5-ft.  centers 
from  the  stuU  sets  of  the  stope.  Headboards  three 
deep,  of  3-in.  planks,  5  ft.  long,  were  then  placed  be- 


-^^  (Pre  .  .  44/Ufl;^:^^2^ii;,.^?.: 
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FIG.  2.   CROSS  SECTION  OP  CAVED  STOPE  SHOWING 

STULL  SUPPORT  UNDER  BACK  AND  THREE 

FLOORS  OP  SPILED  DRIFT 

tween  their  ends  and  the  walls,  and  sufficient  blocking 
was  put  in  over  the  splices  to  catch  up  the  back.  Spread- 
ers were  put  in  to  keep  the  stulls  from  swinging  side- 
ways, and  the  several  trusses  finally  wedged  tightly  in 
place  by  driving  home  the  wedges  in  the  headboards. 

As  soon  as  the  back  had  been  caught  up  securely 
from  these  first  three  trusses,  cribs  were  built  to  carry 
the  next  four  stringers,  three  other  pairs  of  trussed 
stulls  were  put  in,  and  the  back  was  again  securely 
caught  up  from  them.  Thus,  working  ahead  three 
stulls  at  a  time,  the  back  was  caught  up  for  a  distance 
of  about  50  ft.  over  the  east  end  of  the  cave.  At  that 
point  the  top  of  the  cave  began  to  arch  itself  both 
crossways  and  longitudinally  along  the  vein,  so  that 
only  an  occasional  post  or  sprag  was  required  to  make 
it  perfectly  safe.  In  putting  in  the  cribs  on  the  hanging- 
wall  side  of  the  cave,  care  was  taken  to  place  them  in 
such  a  way  that  they  could  be  caught  up  easily  from 
below  when  the  ore  along  that  side  was  being  trenched 
out,  for  it  was  highly  important  to  keep  these  cribs  in 
until  the  top  weight  had  seated  the  stulls  and  their 
headboards  securely  against  the  rough  walls  of  the  cave, 
as  until  then  most  of  the  top  weight  coming  on  the 
trusses  had  to  be  carried  by  the  stringers. 

Occasionally  the  back  ran  up  so  high  that  short  posts, 
or  even  false  sets,  had  to  be  placed  on  top  of  these 
catching-up   trusses    to    make   the    back    secure.      But 


generally  that  was  unnecessary,  as  the  back  of  the  cave, 
although  30  ft.  wide  and  rather  n-A  at  the  east  end, 
had  caved  until  it  was  in  fairly  strong  ground. 

Starting  at  the  top  and  ea.st  end  of  the  pile,  a  trench 
was  cut  along  the  hanging  wall,  wide  enough  to  get 
out  all  the  ore.  This  was  then  timbered  with  drift  sets 
having  10-ft.  caps  and  8-ft.  posts,  put  in  at  5-ft.  centers. 
Mud  sills  were  placed  under  these  sets,  which  later  be- 
came the  caps  of  the  drift  sets  on  the  next  floor  below. 
In  cutting  this  trench,  spiling  had  to  be  driven  on  the 
cave  side,  as  already  stated,  so  as  to  hold  back  the 
barren  vein  filling.  But  as  many  large  slabs  were  scat- 
tered through  the  pile,  and  the  quartzite  of  the  vein  had, 
as  a  whole,  broken  into  rather  coarse  pieces,  the  spiles, 
which  were  nothing  but  3-in.  planks,  9  ft.  long,  that 
had  been  beveled  somewhat  at  one  end,  did  not  have 
to  be  placed  close  together,  and  generally  were  driven 
from  12  to  18  in.  apart.  Bridge  pieces,  therefore,  were 
unnecessary  for  catching  the  ends  of  the  spiles,  when 
the  set  ahead  was  put  in,  as  suflficient  room  was  always 
left  between  them  for  starting  new  spiles,  even  when 
the  weight  had  forced  the  spiling  in  tightly  against 
the  posts. 

As  soon  as  the  hanging-wall  trench,  which  was  9  ft., 
or  a  floor,  deep,  had  advanced  far  enough,  the  trench 
15  ft.  wide,  previously  mentioned,  for  uncovering  No.  5 
cribbed  chute,  was  started  across  the  pile  and  carried 
9  ft.  deep  from  wall  to  wall.  The  drift  sets  were  placed 
in  the  hanging-wall  trench  as  fast  as  it  was  advanced. 
In  making  room  for  the  sets,  no  trouble  was  caused 
by  ore  running  in  the  face,  and  breast-boards  were 
found  unnecessary,  as  the  ore  had  broken  rather 
coarsely,  and  would  not  run  enough  to  undermine  more 
than  one  mud  sill  at  a  time.  As  the  sills  of  the  different 
sets  were  securely  tied  together  by  means  of  braces 
when  they  were  put  in,  the  catching  up  of  the  timbers 
on  the  floor  above  was  comparatively  easy,  the  only 
thing  needful  being  to  put  in  two  angle  braces  from  the 
last  mud  sill  on  the  lower  floor  to  carry  the  mud  sill 
of  the  set  ahead  on  the  floor  above  before  it  was  un- 
dermined. These  angle  braces  were  placed  so  as  to 
come  just  inside  the  posts  that  were  to  be  put  under 
the  sill,  converting  it  into  a  cap.  Then,  as  soon  as 
the  ground  had  been  worked  out  from  under  the  set 
above,  two  posts  and  a  mud  sill  would  be  positioned 
properly  under  it,  braces  put  in  to  tie  this  mud  sill  to 
the  mud  sill  of  the  last  set,  and  the  set  finally  blocked 
up  tightly  in  place  from  beneath  so  as  not  to  permit 
the  timbers  above  to  settle  when  the  slice  below  was 
carried  further  ahead. 

Central  Trench  Timbered  by  Slightly  Trussed 
Stull  Sets 

In  the  central  trench,  the  caved  vein  filling  had  to  be 
held  back,  as  well  as  the  walls  kept  open.  This  was 
done,  as  shown  in  Figs.  3  and  4,  by  means  of  stull  sets 
and  spiling  driven  down  along  their  sides.  As  soon  as 
the  central  trench  had  been  dug  deep  enough  to  get  in 
two  floors  of  stull  sets  below  the  catching-up  stulls 
above  the  trench,  driving  of  the  side  spiling  in  the 
central  trench  was  begun. 

As  the  spliced  stulls  were  put  in  at  9-ft.  centers 
vertically  from  one  another,  longer  and  stronger  spiling 
had  to  be  used  than  in  the  hanging-wall  trench.  So 
they  were  made  by  beveling  off  at  one  end  round  timbers 
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about  8  in.  in  diameter  that  had  been  ripped  in  half. 
These  did  not  have  to  be  placed  closely  together,  owing 
to  the  general  coarseness  of  the  rock  ir.  the  pile.  Furthei'- 
more,  as  the  caved  vein  filling  had  little  tendency  to 
run.  they  were  not  driven  down  level  with  the  stulls  of 
the  floor  below.  Neither  was  it  so  hard  to  work  these 
spiles  in  as  might  be  thought,  owing  to  the  coarseness 
of  the  caved  material,  for  round  spiling  drives  more 
easily  than  flat  spiling. 

Some  trouble  was  caused  by  boulders  in  driving  the 
spiling,  both  in  the  hanging  wall  and  in  the  central 
trench,  but  not  much,  except  when  one  came  in  the 
way  of  the  next  set  or  stull,  as  the  boulder,  caught  se- 
curely in  the  pile,  would  hold  the  loose  ground  back 
as  well  as  spiling  would.  When  the  boulder  could  rot 
be  worked  out  of  the  pile  without  too  much  danger 
of  causing  the  muck  to  run,  or  when  so  much  of  it  was 
in  the  way  of  a  timber  that  the  projecting  side  or 
corner  could  not  be  sledged  off  (care  always  being  taken 
to  brace  the  boulder  securely  up  into  position  before 
beginning  to  sledge  it),  recourse  to  explosives  became 
necessary.  A  hole  would  be  drilled  into  the  boulder 
(or  slab)  so  as  to  break  oif  enough,  with  a  minimum 
amount  of  powder,  to  make  room  for  the  timber.  Great 
care  w^as  taken  in  such  blasting  not  to  use  charges 
hea\y  enough  to  shake  the  pile  badly,  which  might  re- 
sult in  disaster.  Dynamite,  therefore,  was  never  used 
in  this  cave  unless  it  was  absolutely  unavoidable,  as 


FIG.  S.     SECTION  AND  PLAN  OF  CENTRAL.  TRENCH 

SHOWING    METHOD    OF    CARRYING    UP 

CRIBBED  CHUTE  AND  FILLING 

there  were  large  holes  or  voids  in  the  pile,  due  to  the 
way  the  ground  had  broken.  Heavy  blasting  would 
undoubtedly  have  caused  .serious  shifting  and  po^^sibly 
have  cru.shed  important  timbers. 

Nothing  about  the  timbering  of  the  central  trench 
is  specially  to  be  noted  As  soon  as  there  was  room 
enough  for  .stulls  at  9-ft.  centers  directly  under  those 
above,  four  pairs  of  spliced  stulls  were  put  in  across 
the  trench.  These  were  placed  with  their  centers 
slightly  higher  than  their  wall  ends.  ju.st  as  in  the  case 
of  the  catching-up  stulls.    But  though  3-in.  planks,  three 


deep,  were  put  in  as  headboards,  the  planks  them.selves 
were  only  2h  ft.  long,  as  their  main  function  was  to 
act  as  cushioning  rather  than  as  friction  pieces  for 
tying  the  stulls  to  the  walls,  as  in  the  case  of  the 
catching-up  stulls.  Posts  fitting  into  shallow  daps,  both 
at  top  and  bottom,  were  put  in  to  tie  the  different 
spliced  stulls  together  into  stull  sets,  and  the  stulls 
and  posts  were  braced  sideways  from  one  another  on 
the  different  floors  to  take  care  of  the  side  pressure  of 
the  filling,  and  to  prevent  "jack-knifing"  of  the  timber- 
ing in  the  central  trench.     The  spliced  stulls  in  the 
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trench  were,  of  course,  blocked  into  place  by  tighten- 
ing the  wedges  in  their  headboards  after  the  posts, 
one  at  each  end  of  each  stull,  had  been  put  in,  for  in 
that  way  the  stulls  of  the  lower  truss,  through  these 
posts,  were  brought  securely  home  against  the  truss 
above. 

Thus,  by  first  working  the  ore  out  along  the  hanging 
wall,  and  then  trenching  across  the  pile,  the  workings 
being  timbered  as  they  were  carried  down,  the  ore  was 
worked  out  a  floor  at  a  time,  and  the  central  trench 
carried  down  until  the  bottom  of  the  cave  was  reached. 
In  this  way  the  ore  in  the  east  end  of  the  cave  was  re- 
moved and  No.  5  chute  finally  uncovered. 

A  timbered  working  10  ft.  wide  and  8  floors,  or  ap- 
proximately 70  ft.,  high  had  now  been  opened  along  the 
hanging  wall  from  No.  6  to  No.  5  chute,  a  distance 
of  about  50  ft.,  and  through  tne  center  of  the 
pile  of  caved  vein  matter  was  a  trench  15  ft.  wide,  30 
ft.  from  wall  to  wall,  and  70  ft,  high,  held  open  by 
stull  sets  put  in  slightly  trussed.  The  cribbed  chute 
that  had  been  uncovered  had  to  be  carried  up,  and 
the  opening  along  the  hanging  wall  and  the  central 
trench  had  to  be  filled,  before  the  ore  along  the  hanging 
wall  in  the  west  part  of  the  cave  could  be  mined.  For 
if  an  attempt  were  to  be  made  to  mine  the  ore  in  the 
west  half  of  the  cave  without  first  filling  the  openings 
in  the  east  half,  so  much  ground  would  be  open  that 
the  timbering  along  the  hanging  wall  would  probably 
begin  to  swing,  and  the  chute  which  had  taken  so  long 
to  uncover  would  again  be  lost. 

Method  of  Raising  No.  5  Chute 

Raising  No.  5  chute  and  filling  the  central  trench  was 
not  such  an  easy  undertaking  as  it  might  at  first  seem, 
for  this  chute,  which  measured  12  x  6  ft.  overall,  and 
was  timbered  with  10  x  10-in.  cribbing,  ran  lengthwise 
with  the  vein,  so  that  the  two  central  stulls  of  the 
trench  had  to  be  taken  out  in  order  to  raise  the  chute. 
Moreover,  in  order  to  mine  the  ore  in  the  west  end  of 
the  cave  without  first  carrying  a  stope  up  at  that  end, 
it  was  necessary  to  carry  a  box  chute  and  a  manway 
through  the  filling  along  the  west  side  of  the  trench 
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Inear  the  hanging  wall,  as  shown  in  Fig.  3.  This  box 
chute  had  to  connect  at  the  bottom  through  a  slide 
with  the  chute  compartment  of  the  cribbed  chute. 
Furthermore,  this  chute  compartment  was  on  the  east 
or  far  end  of  the  cribbed  chute,  and  the  manway  and 
timber  slide  were  on  the  near  or  west  end.  To  carry 
such  a  slide  from  the  box  chute  to  the  chute  compart- 
ment of  No.  5  cribbed  chute  necessitated  that  practically 
the  entire  hanging-wall  half  of  the  bottom  floor  of  the 
central  trench  be  left  open. 

Obviously  it  would  not  do  to  take  the  two  middle 
stulls  out  of  this  central  trench,  from  top  to  bottom, 
in  order  to  raise  the  chute  all  at  one  time.  So  after 
the  slide  had  been  put  in  to  connect  with  the  cribbed 
chute,  and  the  stulls  on  the  hanging-wall  side  on  the 
bottom  floor  of  the  trench  had  been  posted  up  and 
braced  at  the  posts,  the  chute  was  raised,  and  the 
central  trench  filled,  a  floor  at  a  time.  At  the  same  time 
that  No.  5  chute  was  raised  a  floor,  the  whole  cribbing 
was  shifted  over  bodily  a  little  toward  the  hanging 
wall,  so  that,  when  the  top  of  the  cave  was  reached,  the 
chute  was  again  under  the  ore,  as  it  was  highly  de- 
sirable that,  in  mining  the  ground  above  the  cave,  the 
stope  should  not  be  carried  any  wide^  than  the  width  of 
the  ore  along  the  hanging,  unless  drill  holes  showed  that 
ore  was  again  making  toward  the  foot  wall. 

Work  op  Filling  Central  Trench  Begun 

As  soon  as  the  slide  on  the  bottom  floor  had  been  put 
in  from  the  bottom  of  the  box  chute  to  the  chute  com- 
partment of  No.  5  chute,  the  work  of  preparing  the 
central  trench  for  filling  began.  Posts  were  placed 
under  the  two  central  stulls,  about  3  ft.  back  from  the 
line  of  No.  5  chute.  Then  braces  were  put  in  to  tie 
these  posts  and  the  stulls  to  the  side  stulls  and  nosts. 
After  that  had  been  done,  the  stulls  were  sawed  off 
about  24  ft.  back  from  the  line  of  the  chute.  By  that 
time  the  two  central  stulls  on  the  fcot-wall  side  cf  the 
chute  had  also  been  taken  out. 

Then,  while  No.  5  chute  was  being  raised  to  the  stull 
caps  of  the  floor  above,  with  a  hole  3-ft.  square  left 
in  the  side  of  the  cribbing  where  the  slide  from  the 
box  chute  joined  it,  a  manway-and-^hute  compartment 
was  started  next  the  hanging  wall  and  on  the  west  side 
of  the  trench  by  putting  in,  even  with  the  outer  edge 
of  the  ore,  braces  from  the  outside  to  the  central  stull, 
and  lagging  them.  Then,  when  the  other  side  of  this 
compartment  had  been  lagged  off,  and  the  bottom,  floor 
had  been  covered  over,  everything  was  ready  for  dump- 
ing in  the  filling.  Lagging  the  bottom  floor  of  the 
trench  was  easy,  except  for  the  space  left  between  No. 
5  chute  and  the  ends  of  the  sawed-off  stulls.  This  open- 
ing was  covered  over  without  possibility  of  future 
damage  to  the  chute  by  putting  in  short  lagging,  lean- 
to  fashion,  against  the  the  chute  from  the  regular  lag- 
ing  carried  by  the  stulls. 

Method  of  Filling  Trenches  With  Waste 

To  aid  in  filling  both  the  hanging  wall  and  the  central 
trench,  the  stope  tracks  were  extended  into  the  cave  and 
carried  across  to  the  foot  wall  over  the  center  of  the 
chute  trench.  Then  waste  filling  was  run  into  the  cave 
by  car  from  the  raise  to  the  east. 

In  filling  the  cave  the  sole  precaution  taken  was  to 
dump  only  the  finest  filling  around  the  cribbed  chute. 


and  that  part  of  the  trench  was  always  filled  first,  so 
that  no  boulders  would  roll  over  against  the  cribbing. 
For  when  large  boulders  or  timbers  get  against  the 
side  of  a  cribbed  chute,  there  is  danger  that  the  pressure 
of  the  filling  will  finally  drive  them  through  the  crib- 
bing. Moreover,  it  was  to  prevent  the  stulls  on  the 
hanging-wall  side  of  the  trench  from  getting  against 
the  side  of  the  chute  later  in  the  life  of  the  stope  that 
they  were  cut  off  from  2i  to  3  ft.  hack  from  the  line 
of  this  chute. 

As  soon  as  the  central  trench  and  the  opening  at  the 
east  end  along  the  hanging  wall  had  been  filled  even 
with  the  top  of  No.  5  chute,  the  central  stulls  on  the 
next  floor  would  be  taken  out,  the  chute  raised  up  to 
the  next  stulls,  fine  filling  dumped  in  around  the  chute, 
and  coarser  filling  further  away,  the  hanging  wall 
trench  then  filled,  and  the  process  repeated. 

When  the  central  and  the  hanging-wall  trenches  had 
been  filled  up  to  within  two  floors  of  the  back,  the  min- 
ing of  the  ore  along  the  hanging  wall  in  the  west  part 
of  the  cave  began.  Starting  at  the  top  and  from  the 
box  chute,  this  ore  was  trenched  out,  and  the  opening 
held  open  with  drift  sets  having  10-ft.  caps  and  8-ft. 
legs,  put  in  at  5-ft.  centers,  and  with  the  barren  vein 
filling  on  the  cave  side  held  back  with  spiling,  just  as 
had  been  done  in  getting  out  the  ore  at  the  other  end 
of  the  cave,  except  that  this  time  the  ore  was  taken 
out  through  the  box  chute  and  slide  to  No.  5,  instead  of 
to  No.  6  chute.  When  the  ore  had  been  worked  down 
to  within  a  floor  of  the  old  gob  at  the  bottom  of  the 
cave,  the  slide  was  torn  out  and  the  ore  wheeled  di- 
rectly to  No.  5  chute. 

When  all  the  ore  had  in  this  way  been  sliced  out  along 
the  hanging  wall,  the  hole  in  the  side  of  No.  5  chute 
was  closed,  the  opening  at  the  bottom  of  the  cave  as 
well  as  the  trench  along  the  hanging  wall  fllled,  and 
stoping  began  in  the  block  of  ore  to  the  west  of  the 
cave.  As  that  stope  rose,  the  different  floors  were  car- 
ried over  to  the  edge  of  the  cave.  In  that  way  the 
sloping  back  over  the  west  end  was  squared  up  for  re- 
sumption of  normal  stoping  as  soon  as  these  floors  and 
the  west  stope  had  been  filled  to  within  two  floors  of 
the  back,  tramming  tracks  for  the  new  slice  raised  to 
that  floor  through  the  stope,  and  the  crossboard  lagging 
put  in  on  the  floor  above.  Thus,  without  a  serious  ac- 
cident of  any  kind,  the  ore  along  the  hanging  wal'i  was 
mined  out,  and  the  cribbed  chute  carried  up  through 
the  center  of  a  pile  of  caved  vein  filling  75  ft.  high. 

Caves  Best  Reopened  by  Working  Down  From  Top 

In  this  series  of  papers  I  have  described  methods  of 
contending  with  practically  every  condition  that  will  be 
met  in  reopening  caved  stopes  in  veins  having  walls 
strong  enough  to  remain  open  when  the  back  caves.  I 
have  shown  how  such  caved  stopes  can  be  worked  out 
with  spliced  stulls,  even  when  the  cave  is  30  ft.  or  so 
wide,  simply  by  putting  in  the  stulls  so  as  to  obtain  a 
trussing. effect.  I  have  also  shown  that  when  the  walls 
are  fairly  strong  the  ore  can  frequently  be  removed 
simply  by  catching  up  the  back  of  the  cave  securely  with 
a  truss  structure,  and  drawing  the  ere  out  from  under 
this  truss  without  other  support.  I  have  endeavored 
to  demonstrate  that  if  care  is  taken  to  keep  the  mass 
of  caved  vein  matter  from  getting  in  motion,  it  is 
possible  to  trench  down  through  the  cave  and  take  out 


248 


ENGINEERING    AND    MINING   JOURNAL 


Vol.  106,  No.  6 


only  that  part  of  the  vein  filling  which  is  rich  enough 
to  pay  for  its  recovery-. 

All  the  methods  detailed  were  devised  by  John  F. 
Allen,  assistant  foreman  of  the  Hecla  mine,  and  are 
therefore  especially  adapted  to  wall  conditions  as  strong 
as  those  that  generally  characterize  the  Coeur  d'Alene 
veins.  But  they  have  a  wider  application,  and  no  doubt 
by  working  out  small  sections  at  a  time  ore  can  be  re- 
covered with  equal  safety  from  caved  stopes  in  veins 
where  the  walls  are  considerably  weaker,  although  still 
strong  enough  to  hold  when  the  back  caves. 

In  another  series  of  articles,  to  appear  later,  I  shall 
show  in  detail  how  the  ore  can  be  removed  cheaply  and 
safely,  working  down  from  the  top,  when  not  only  the 
back,  but  also  the  walls,  of  the  caved  stope  have  closed 
in  completely.  Moreover,  in  the  projected  series  of 
articles  I  hope  to  prove  that  the  ore  in  any  caved  stope 
is  not  only  more  safely  but  also  mo.-e  easily  recovered 
by  working  down  through  the  cave  than  by  coming  up 
through  it. 

Copper  Deposits  of  the  Blue  Ridge 
Mountains 

By  Marshall  Haney* 

The  Blue  Ridge  copper  region  of  Virginia  comprises 
two  districts,  namely,  that  including  the  deposits  from 
the  vicinity  of  Front  Royal  southward,  embracing 
Warren,  Fauquier,  Rappahannock,  Madison,  Page  and 
Greene  counties,  and  the  district  in  the  southwestern 
part  of  the  state,  including  the  Floyd-Carroll-Grayson 
plateau.  The  existence  of  copper  in  the  Blue  Ridge 
Mountains  has  been  kno^\^l  since  the  first  settlements. 
There  are  evidences  of  a  mining  boom  just  prior  to 
the  Civil  War,  at  the  beginning  of  which  all  operations 
ceased.  Most  of  the  properties  then  remained  idle 
until  the  last  15  or  20  years,  within  which  period 
various  attempts  have  been  made  to  reopen  them.  These 
operations  were  generally  conducted  by  wildcat  pro- 
moters, which  tended  to  discourage  legitimate  operators. 

In  the  copper  region,  the  mountains  are  made  up  of 
a  central  core  of  igneous  rocks,  mostly  of  a  dense, 
black,  basaltic  type,  frequently  altered  to  schistose 
forms  and  flanked  by  syenite  and  similar  rocks.  At  the 
ba.se  to  the  west,  forming  the  valley  region,  is  the 
folded  sedimentary  series  of  the  Cambro-Silurian  age. 
The  sedimentary  rocks  are  not  copper-bearing.  The 
ore  is  confined  to  rocks  of  the  basaltic  type. 

In  the  first  district  the  ore  consists  chiefly  of  cuprite 
and  native  copper,  with  small  amounts  of  bornite  and 
chalcopyrite.  It  occurs  in  crevices  and  joint  planes  in 
small  irregular-shaped  lenses  of  quartz  and  as  dis- 
.scminated  grains  through  the  epodotized  parts  of  the 
basalt.  The  native  copper  is  often  in  nuclear  masses 
surrounded  by  cuprite.  Generally  the  ore  does  not 
extend  more  than  50  ft.  below  the  surface.  It  is 
believed  that  it  has  been  formed  by  concentration  of 
material  leached  out  of  locally  copper-rich  portions  of 
the  igneous  rocks.  The  shear  zones  have  furnished  a 
place  for  the  gathering  of  the  solutions  and  favorable 
conditions  for  deposition  of  material. 

The  three  principal  mines  operated  in   the  last   few 


years  are  the  High  Top  mine,  in  Greene  County;  the 
Blue  Ridge  mine,  in  Madison  County;  and  the  Gooney- 
Manor  mine,  in  Warren  County.  The  High  Top  mine 
is  the  best  developed  and  equipped  in  this  district.  It 
is  about  eight  miles  east  of  Elkton  on  the  summit  of 
the  southeast  spur  of  High  Top  Mountain,  at  an  eleva- 
tion of  3000  ft.  Over  2000  ft.  of  development  work  has 
been  done.  The  ore  consists  of  native  copper,  cuprite 
and  some  malachite. 

The  Blue  Ridge  mine  is  situated  at  the  head  of  the 
Robinson  River,  near  the  crest  of  the  range,  in  Madison 
County,  12  miles  ea.st  of  Stanley.  The  deposit  was 
extensively  worked  before  the  Civil  War.  The  ore  con- 
sists of  native  copper,  blue  and  green  carbonates  and 
some  cuprite.  All  the  workings  are  close  to  the  contact 
of  basalt  and  syenite,  the  ore  being  confined  to  the 
basalt. 

The  Gooney-Manor  mine  is  near  the  town  of  Front 
Royal.  The  ore  occurs  in  a  vein  in  porphyry  and  as  a 
contact  deposit  between  limestone  and  porphyry.  The 
main  body  has  a  width  of  7  ft.  and  can  be  traced  for 
a  distance  of  800  ft.  The  ore  averages  3%  copper,  1 
to  6  oz.  of  silver,  and  $1  to  $8  gold  per  ton.  This 
property  has  been  carefully  developed  and  is  in  flourish- 
ing condition. 

The  region  in  southwestern  Virginia  is  confined  to 
a  belt  of  crystalline  rocks  passing  through  Floyd, 
Carroll  and  Grayson  counties,  and  is  generally  referred 
to  as  the  Floyd-Carroll-Grayson  plateau.  As  to  gen- 
eral geology,  the  "Gossan  Lead"  is  confined  to  the 
crystalline  schists,  its  strike  conforming  to  the  inclos- 
ing rocks.  The  vein  can  be  traced  for  20  miles,  with 
many  old  workings  to  aid  one.  Some  of  these  can 
be  followed  for  miles  at  a  distance  of  20  to  60  ft.  below 
the  surface.  The  wall  rock  is  sericite  schist.  The 
vein  matter  consists  of  pyrrhotite  with  stringers  of 
chalcopyrite,  generally  a  series  of  layers  of  pure 
pyrrhotite  being  mixed  with  more  or  less  micaceous 
material.  The  vein  varies  in  width  from  20  ft.  to 
more  than  100  ft.,  and  at  one  point  has  a  proved 
depth  of  735  ft.  and  a  width  of  35  ft.  The  best- 
developed  mines  are  the  Betty  Baker,  Cranberry,  Copper 
Hill,  Vaughan,  and  Chestnut. 


*Coniniltlnff  mining  J'nylrieer,  fleer,  Orci-no  ("oiuiiy,   N'iiKlnla. 


Patent  Examiners  Wanted 

Men  or  women  who  have  a  scientific  education,  par- 
ticularly in  higher  mathematics,  chemistry,  physics,  and 
French  or  German,  and  who  are  not  subject  to  the  draft 
for  military  service,  are  wanted  for  the  examining  corps 
of  the  Patent  Office.  Engineering  or  teaching  experi- 
ence in  addition  to  the  above  is  valued.  The  entrance 
salary  is  $1500. 

Examinations  for  the  position  of  assistant  examiner 
are  held  frequently  at  many  points  in  the  United  States. 
An  examination  is  announced  for  Aug.  21  and  22,  1918. 
Details  as  to  subjects,  places  of  holding  the  same,  and 
other  relative  information,  may  be  had  upon  application 
to  the  Civil  Service  Commission,  Washington,  D.  C, 
or  to  the  U.  S.  Patent  Office.  Should  the  necessity  arise, 
temporary  appointment  of  qualified  persons  may  be 
made,  pending  their  taking  the  Civil  Service  examina- 
tion. Application  for  such  appointment  should  be  made 
to  the  Commissioner  of  Patents. 
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Dust  Prevention  in  Transvaal  Mines 


An  important  review  of  the  methods  used  for 
allaying  dust  caused  by  mining  operations,  and 
the  improvement  of  underground  ventilation. 
Careful  experiments  were  made,  and  as  a  result 
valuable  conclusions  drawn  concerning  the  degree 
of  atomization  of  water  most  efficient  for  the  re- 
moval of  extremely  fine  dust  from  the  air  in 
workiyig  places.  To  prevent  the  waste  of  com- 
pressed air  and  the  excessive  use  of  water,  a  type 
of  atomizing  apparatus  that  cannot  be  tampered 
with  by  miners  is  advocated.  The  filling  of  the 
whole  of  the  mine  with  atomized  ivater  as  soon  as 
possible  after  blasting  is  advised.  Watering  down 
of  working  faces  and  walls  should  be  done  by 
atomized  water,  and  only  heaps  of  rock  should 
have  streams  of  water  directed  upon  them.  Where 
water  blasts  or  atomizers  are  used,  there  should 
be  a  simple  and  immediate  indication  as  to 
whether  the  water  blast  has  been  put  into  oper- 
ation   by    the    miner    or    operative    responsible, 

THE  allaying  of  dust  and  gases,  and  the  improve- 
ment of  ventilation,  both  as  regards  quantity  and 
temperature  of  air,  should  be  treated  as  one  sub- 
ject. A  little  thought  will  show  that  this  statement  is 
one  of  fact.  As  was  pointed  out  by  Dr.  Orenstein  and 
E.  J.  Laschinger  in  the  discussion  on  a  previous  paper 
on  mine  ventilation,  an  intense  ventilating  current  can 
cause  a  considerable  amount  of  dust  to  be  picked  up 
by  the  air  and  carried  through  the  workings;  the  ill 
effects  of  high  temperature  were  also  referred  to  on  the 
same  occasion.  It  necessarily  follows  that  if  intense 
ventilation  can  cause  dust  again  to  circulate  after  it 
has  been  settled,  all  the  subjects  mentioned  should  be 
considered  at  the  same  time. 

The  use  of  water  has  proved  to  be  the  best  means  of 
allaying  dust  and  some  of  the  deleterious  gases  and  for 
cooling  the  air.  The  use  of  water  in  mine  workings 
reduces  natural  ventilation,  and  the  more  efficient  the 
water  system  for  allaying  dust  and  gases  and  cooling  the 
air  the  greater  the  retarding  effect  on  the  natural  venti- 
lating current.  If  these  statements  are  accepted  as 
axioms,  it  naturally  follows  that  some  auxiliary  means 
must  be  adopted  to  increase  the  rate  of  motion  of  the 
ventilating  current.  This  may  consist  of  a  mechanical 
device,  such  as  a  fan,  or  the  appliances  used  for  allay- 
ing dust  and  gases  may  be  designed  to  assist  the  venti- 
lating current  to  an  extent  equal  to,  or  in  excess  of,  the 
retardation  caused  by  the  cooling  effect  of  the  water 
used.  The  obvious  means,  other  than  fans,  for  acceler- 
ating the  ventilating  current,  is  to  have  the  water  dis- 
charged in  the  direction  in  which  the  air  is  flowing,  and 
if  the  water  is  atomized  by  compressed  air,  the  ac- 
celerating effect  produced  by  the  jet  of  air  and  water  is 
considerable. 

The  discharge  of  the  atomized  water  in  the  same  di- 
rection as  the  flow  of  the  ventilating  current  has  one 


*An  excerpt  from  a  paper  by  Arthur  C.  Whittome  and  J.  H. 
Veasey,  read  befcie  the  South  African  Institute  of  Engineers  and 
published  in  the  '  South  African  Mining  Journal."  Nov.  10.  Dec. 
15.  Dec.  22,  and  Dec.  29,  1917. 


ill  effect,  however,  it  being  the  inferior  direction  for  the 
purpose  of  allaying  dust,  which  is  best  attained  by  the 
atoms  of  water  meeting  the  particles  of  dust.  The 
principle  of  having  the  atomized  water  stream  flowing 
in  the  same  direction  as  the  air  current  can  be  carried 
too  far,  and  at  the  points  where  the  greatest  amount  of 
dust  is  formed  all  such  streams  should  be  opposed  to 
the  ventilation;  as  there  would  be  only  a  portion,  pos- 
sibly from  one-fifth  to  one-third,  of  the  jets  acting  in 
this  direction,  the  net  result,  either  entirely  or  to  a  con- 
siderable extent,  would  be  to  counteract  the  retarding 
effect  due  to  cooling. 

Water  Best  Atomized  by  Compressed  Air 

The  water  used  for  allaying  dust  and  gases,  and  for 
cooling  the  air,  can  best  be  atomized  by  the  use  of  com- 
pressed air.  Water  can  be  atomized  in  two  ways:  (1) 
By  utilizing  high  pressure  and  causing  the  water  to  be 
split  into  small  particles  by  striking  solid  surfaces,  or 
by  causing  it  to  issue  in  thin  sheets  or  small  jets  as  it 
is  impelled  into  the  air;  and  (2)  by  using  compressed 
air  to  split  it  up.  The  latter  is  preferable,  as  the  size 
of  the  atoms  and  the  direction  of  flow  can  be  much  more 
easily  controlled.  The  size  of  water  atom  or  drop  is  an 
important  factor  in  the  allaying  of  dust  and  gases.  Large 
drops  are  of  little  comparative  value,  as  they  fall  out 
of  the  air  too  rapidly.  On  the  other  hand,  the  water  can 
be  too  finely  divided,  creating  a  "dr>'  fog,"  which  floats 
in  the  air  for  indeflnite  periods.  The  mean  between 
the  two  is  the  most  desirable,  and  there  is  little  doubt 
that  the  correct  condition  is  obtained  when,  with  the 
ventilating  current  and  water  atoms  flowing  at  equal 
velocity,  the  water  atoms  can  be  seen  gradually  falling; 
in  any  case  only  a  small  portion  of  the  water  should 
reach  the  foot  wall  within  30  feet  of  the  atomizer. 

Without  the  use  of  compressed  air  the  issuing  water 
is  imperfectly  atomized,  and  the  stream  of  atomized  wa- 
ter cannot  be  directed  in  the  exact  direction  required. 
A  heavy  shower  of  mixed  sizes  of  drops  of  water,  vary- 
ing from,  perhaps,  i  in.  diameter  down  to  drj'  fog,  can 
be  created,  and  a  jet  can  be  led  somewhat  in  the  desired 
direction,  but  only  a  small  part  of  the  water  used  is  effi- 
ciently atomized:  the  remainder  falls  to  the  foot  wall 
within  a  short  distance  from  the  atomizer,  and,  as  it 
flows  away  to  the  pump  sump,  carries  quantities  of 
sludge  and  grit  with  it,  which  collect  in  the  sump  and 
cause  trouble  with  the  pumps. 

The  same  defect  occurs  with  numbers  of  water  blasts 
using  compressed  air,  far  too  much  water  being  used 
and  no  attempt  being  made  to  prevent  the  formation 
of  large-sized  drops.  The  excess  use  of  water  is  fre- 
quently made  apparent  in  winzes,  numerous  cases  in 
which  these  have  been  filled  with  water  from  the  water 
blasts  being  on  record.  The  same  excess  quantity  is 
used  in  all  other  development  ends,  but,  as  the  water 
can  flow  away  to  the  sumps,  it  is  not  so  apparent. 

Size  of  Water  Particle 

The  fact  that  the  size  of  water  atom  has  a  consider- 
able influence  on  the  effectiveness  of  the  dust  allaying 
has  been  proved  by  tests  carried  out  by  the  Phthisis 
Prevention  Committee,  in  September  last,  in  the  Apex 
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Section  of  the  New  Kleinfontein.  Two  sets  of  tests 
were  conducted:  First,  experiments  with  different  pro- 
portions of  water  to  air,  determined  by  using  different 
sized  apertures  on  the  water  connection,  in  order  to 
ascertain  the  quantity  of  water  piit  into  suspense  in  the 
air,  at  a  distance  of  30  ft.  from  the  water  blast  or  atom- 
izer, by  the  different  sized  apertures,  the  water  used 
varying  with  the  size  of  aperture;  second,  experiments 
to  ascertain  the  dust-laying  powers  of  the  atomized  wa- 
ter with  the  different  proportions  of  water  to  air. 

In  each  case  the  "Apex"  water  blast  was  the  atomizer 
used.  The  atomizer  is  so  designed  that  by  means  of  re- 
placeable diaphragms  the  quantity  of  air  and  water  used 
is  regulated  independently  of  the  whim  of  the  person 
operating  the  appliance.  In  this  series  of  tests  a  stand- 
ard i-in.  diameter  air  nozzle  was  emjployed,  the  air  pres- 
sure being  about  70  lb.;  therefore  the  rate  of  air  con- 
sumption was  approximately  80  cu.ft.  of  free  air  per 
minute.  Three  different  sized  water  apertures,  i.  5^, 
and  sV  in.  diameter,  were  employed. 

Dust-Laying  Tests  in  Main  Airway 

The  dust-laying  tests  were  conducted  in  a  main  air- 
way, in  which  the  air  was  traveling  at  about  260  ft. 
per  minute.  The  air  was  tested  for  dust  (1)  just  be- 
fore it  reached  the  water  blast,  and  (2)  100  ft.  beyond 
the  blast;  thus  a  period  of  about  23  sec.  was  given  for 
allaying  the  dust.  Two  Waugh  drills,  drilling  up- 
holes  dry,  under  a  special  permit  from  the  government 
mining  engineer,  were  used  to  create  the  dust  and  were 
set  up  65  ft.  to  windward  of  the  dust-sampling  tube. 
The  visible  particles  of  dust  had  all  settled  before  the 
first  sampling  tube  was  reached,  there  being  no  dust 
obser\-able  by  the  naked  eye  at  that  point  during  the 
whole  of  the  tests,  though  quantities  of  impalpable  dust 
settled  during  the  test  on  the  outside  of  the  sampling 
sump  and  surrounding  objects.  The  tests  were  con- 
ducted by  A.  J.  R.  Atkin,  of  the  Miners'  Phthisis  Pre- 
vention Committee.  The  following  extracts  from  Mr 
Atkin's  report  show  the  result  of  the  tests : 

The  spray  v.-as  turned  on  and  allowed  to  run  for  two 
minutes  before  the  drills  bei^-an  working,  so  that  no  dry 
dust  was  allowed  to  get  into  the  test  length  of  the  tunnel. 

The  tubes  were  held  horizontally  4  ft.  from  the  floor. 
Under  these  conditions  falling  particles  should  not  have 
exerted  any  possible  disturbing  influence. 

The  water  used  for  these  tubes  was  that  used  throughout 
the  mine  for  sprays  and  atomizers.  Its  dust  contents  were: 
Dust  under  5  mikrons'  in  mg.  per  liter,  2;  dust  between  5 
and  50  mikrons  in  mg.  per  liter,  2;  dust  under  50  mikrons 
in  mg.  per  liter,  4;  weight  of  particles  under  5  mikrons,  50 
per  cent. 

TABLE  I.      DUST  TESTS  WITH  i-IN.  NOZZLE 

DuBt  Dust  Total 

Under  Betwefn  Dust  Per  Cent. 

5  Mikrons  5  and  50  Under  Particles 

Sample             in  Mikrons  in  50  Under 

.No.          Diameter  Diameter  Mikrons  5  Mikrons 

Btton 2.847              7  0  18.0  25.0  28 

After 2.848               0.9  1,2  2.1  43 

Brfora 2.849              12  0  26.0  38,0  31 

AfUr 2.850            Trace  0  6  0,6  Nil. 

The  ftvermc*  of  theae  result*  it: 

Bcfora 9.50  22  00  31.50  30   15 

After 0.45  0  90  1.35  33  5 

Percentage  fclUyed 95.26  95  90  95,71 

The  first  experiment  was  made  with  the  Vs-in.  nozzle. 
This  produced  fairly  lari^e  drops,  perhaps  200  mikrons  in 
diameter,  and  at  the  test  distance  of  .'iO  ft.  from  the  nozzle 
suspended  2. 90  ^m-  of  water  per  cu.m.  of  air;  the  two 
tests  made  a^crecing  as  shown:  (1)  .'3.02;  (2)  2.90;  average 
2.96  gm.  of  HU*-pc-nded  water  per  cu.m.  of  air. 

The  eflTect  of  the  quantity  of  water  consisting  of  particles 
of  the  size  produced  by  the  %-in.  nozzle  is  shown  by  the 
results  given  in  Table  I. 

'A  mlkron   In  0  001   mm. 


From  this  it  will  be  seen  that  with  this  nozzle  95.26% 
of  the  fine  dust  was  allayed,  and  that  the  effect  was  prac- 
tically proportional  to  the  sizes  of  the  particles,  for  there 
was  an  increase  of  only  3.15%  on  the  quantity  of  dust  (very 
tine)  after  the  dust  cloud  had  passed  the  spray.  It  is  to 
be  noted  that  this  spray  is  very  wetting  at  a  distance  of 
100  feet. 

The  second  experiment  was  made  with  a  ^^j-in.  nozzle, 
which  produced  particles  of  water  decidedly  smaller  than 
the  %-in.  nozzle,  and  also  some  particles  so  small  as  to 
be  classed  as  fog.  There  was  no  fog  apparent  with  the 
larger  nozzle.  Although  there  was  a  considerable  quantity 
of  water  apparent  in  the  air,  the  spray  was  not  nearly  so 
wetting  as  with  the  %-in.  nozzle. 

The  third  experiment  was  made  with  a  e^4-in.  nozzle, 
which  produced  a  very  thick  fog.  At  the  test  distance  of 
30  ft.  it  was  not  possible  to  see  an  acetylene  lamp  flame, 
and  at  98  ft.  from  the  jet  the  fog  was  vei-y  thick  after  the 
jet  had  been  ininning  for  30  min.  The  mist  thoroughly 
.saturated  the  atmosphere  and  had  not  evaported  40  min. 
after  the  jet  was  stopped.  It  did  not  appear  to  be  very 
wetting,  althouih  the^e  was  a  large  quantity  of  moisture 
susTjended  in  the  air. 

The  amount  of  moisture  suspended  by  this  s^-in.  nozzle 
at  a  distance  of  30  ft.  from  the  jet  is:  (1)  4.82;  (2)  4.70; 
average  4.76  gm.  of  suspended  water  per  cu.m.  of  air. 

The  amount  of  water  suspended  by  this  ^V-in.  nozzle  is 
shown  by  the  following  result  of  this  test:  (1)  4.50;  (2) 
4.26;  average  4.38  gm.  of  suspended  water  per  cu.m.  of  air. 
The  effect,  in  dust,  by  the  water  cloud  produced  by  this 
nozzle  is  shown  in  Table  II. 

TABLE   II.     DUST   TESTS   WITH  Vj-IN.   NOZZLE 

Dust  Dust  Total 

Under  Between  Dust  Per  Cent. 

5  Mikrons  5  and  50  Under  Particles 

Sample             in  Mikrons  in  50  Under 

No.          Diameter  Diameter  Mikrons  5  MLUrons 

Before 2,851              15.0  34.5  49.5  30 

After 2,852               2.4  1.2  3.6  66 

Before 2,853               9.0  55.0  64.0  14 

After 2,854              3.0  5.0  8.0  37 

The  average  of  these  results  is  shown: 

Before 12.0  44.75  56.75  21.1 

After 2.7  3,1  5.8  46,5 

Percentage  of  dust  allayed 77,5  93.07  89.77 

It  will  be  seen  that  although  77.5%  of  the  fine  dust  is 
allayed,  the  increase  in  percentage  of  fine  dust  in  the  total 
unailayed  dust  is  25.4%,  showing  that  a  spray  giving  drops 
of  this  size  has  a  tendency  to  leave  a  larger  percentage  of 
the  fine  dust  suspended  in  the  air,  although  allaying  the 
dust  efficiently. 

TABLE  III,  DUST  TESTS  WITH  A-IN.  NOZZLE 

Dust  Dust  Total 

Under  Between  Dust  Per  Cent  . 

Sample      5  Mikrons  5  and  50  Under  Particles 

No.                in  Mikrons  in  50  Under 

Diameter  Diameter  Mikrons  5  Mikrons 

Before 2,855             24,0  86,0  110.0  21 

After 2,856               8,0  17.5  25.5  31 

Before 2,857             19,0  56  0  75.0  25 

After 2,858             11.5  14.0  25.5  45 

The  average  of  these  results  is  shown: 

Before 21.5  71.0  92.5  23.2 

After 9.75  15.75  25.5  38.2 

Percentage  of  dust  allayed 54.0  77.8  72.4  .... 

The  effect  on  the  dust  produced  by  this  fog  of  finely 
divided  water  is  shown  in  Table  III.  It  is  here  clearly  shown 
that  although  this  fine  spray  suspends  a  greater  amount 
of  water  in  the  air  than  the  others,  it  is  not  efficient  in 
allaying  the  fine  dust;  54.0%  of  the  fine  dust  is  allayed, 
and  the  usual  tendency  for  the  percentage  of  fine  dust 
unailayed  to  increase  is  shown  again  by  the  rise  of  from 
23.2%  before  the  spray  to  38.2%  after  the  spray.  From 
these  results  it  will  be  seen  that  the  nozzle  with  the  %-in. 
orifice  is  the  most  efficient  dust  allayer  for  fine  dust. 

The  ,,',-in.  nozzle  produces  an  extremely  thick  fog,  but 
it  is  evident  that  the  particles  are  too  small  to  settle 
readily,  so  they  do  not  allay  the  fine  dust  well.  With  it  estab- 
lished that  the  %-in.  nozzle  will  allay  95.26%  of  the  dust 
under  5  mikrons  in  23  sec,  the  apparatus  shows  itself  to  be 
of  considerable  value. 

The  authors  do  not  claim  that  these  tests  are  abso- 
lutely final,  as  the  series  was  not  extensive  enough  to 
e.stablish  the  exact,  or  perfect,  sized  atom  of  water 
which  should  be  attained.  It  may  be  that  had  further 
tests  been  conducted  at  200  ft.  from  the  atomizer  the 
remaining  4,29%  of  the  total  dust  (or  4.74%  of  fine) 
would  have  disappeared,  or,  alternatively,  if  slightly 
larger  jets  for  both  air  and  water  had  been  used  the 
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dust  might  have  all  disappeared  in  the  100  ft.  But  it 
was  clearly  established  by  the  tests  that  all  but  4.29% 
of  the  total  dust  (or  4.74%  of  the  fine)  was  settled  in 
23  sec. ;  therefore  such  a  stream  of  atomized  water  play- 
I  ing  into  a  dead  end  would  settle  the  whole  of  the  dust, 
no  matter  how  dense  it  was,  in  a  few  minutes.  A  dis- 
tinctive feature  of  the  system  of  finely  atomizing  water 
by  means  of  compressed  air  is  that  the  whole  drive  is 
filled  with  fine  particles  of  water.  With  the  finest 
atomizing  a  dense  fog  is  created,  which  is  sufficient  to 
mask  the  light  from  a  group  of  acetylene  lamps  at  a 
distance  of  20  or  30  ft.  This  fog  is  too  finely  divided 
to  give  the  best  results,  as  is  seen  from  the  test  re- 
sults. On  the  other  hand,  this  dense  fog  is  probably 
the  best  means  for  preparing  the  dust  for  final  allaying, 
and  the  authors  think  that  the  combination  of  two  atom- 
izers— one  creating  a  dense  fog  at  a  point  50  to  100  ft. 
in  advance  of  the  other — would  provide  the  ideal  sys- 
tem for  allaying  dust  in  a  development  end.  As  the 
whole  drive  is  filled  with  atomized  water,  every  portion 
of  the  hanging  and  side  walls  is  wetted,  even  the  back 
or  projecting  pieces  of  rock,  thus  providing  the  most 
suitable  means  of  preventing  any  dry  dust  accumulat- 
ing at  any  part  of  the  working  place.  The  ordinary 
water  blast  wets  the  projecting  face  opposite  to  the 
blast,  but  not  the  backs  of  projecting  pieces,  and  it  is  the 
side  away  from  the  blast  which  needs  wetting,  as  the 
air  current,  carrying  dust,  strikes  that  side.  The  great 
proportion  of  the  water  used  with  the  ordinary  water 
blast  is  worse  than  useless;  the  large  drop  not  only 
rapidly  falls  to  the  ground,  but  it  carries  numbers  of 
useless  small  atoms  of  water  with  it,  and  thus  removes 
a  proportion  of  the  water  which  would  have  been  used 
to  advantage. 

Control  of  Dust-Allaying  Appliances  Should  Be 
IN  Official's  Hands 

The  control  of  all  operations  of  dust  and  gas  allaying, 
as  well  as  the  regulation  of  ventilation,  should  rest  with 
one  official.  Miners  should  be  unable  to  regulate  the 
quantities  of  air  and  water  used  in  water  blasts.  The 
authors  are  satisfied  that  until  these  conditions  are  com- 
plied with  there  will  be  little  further  improvement  in  the 
dust  conditions  in  mines.  If  it  is  conceded  that  the  size 
of  water  atoms  is  of  primary  importance,  then  it  must 
be  agreed  that  the  ability  to  regulate  the  sizes  must  be 
taken  out  of  the  hands  of  the  miner;  he  should  have  an 
appliance  with  which  he  can  turn  the  air  and  water 
supplies  on.  or  off,  but  the  quantity  of  these  fluids  used 
should  be  entirely  out  of  his  control.  It  is  beyond  ques- 
tion that,  with  the  appliances  now  in  general  use,  there 
is  far  too  much  air  used  in  some  working  places,  and  far 
too  little  in  others,  for  effective  work.  The  usual  air 
cock  in  use  is  1  in.  diameter.  This  cock  can  be  opened 
to  any  degree  that  the  miner  chooses.  If  he  opens  it 
full  he  will  use  about  1200  cu.ft.  of  free  air  per  minute 
for  the  one  water  blast,  or  as  much  air  as  is  required  for 
from  10  to  12  drills. 

Obviously,  if  all  the  cocks  are  opened  to  their  full 
extent,  the  air  pressure  must  fall,  and  the  working 
places  nearest  to  the  air  mains  will  have  the  highest 
pressure.  On  the  other  hand,  if  water  blasts  are  used 
with  adjustable  air  orifices,  the  adjustment  being  made 
by  one  official,  and  the  air  supply  being  either  full  on  or 
full  off,  the  quantity  of  air  used  in  the  different  working 


places  can  be  controlled  to  suit  the  requirements.  If 
similar  adjustments  for  the  water  supply  are  combined 
in  the  appliance,  the  necessary  quantity  and  size  of  wa- 
ter atom  are  attained  without  the  possibility  of  inter- 
ference on  the  part  of  the  miner.  It  is  oVwious  that  if 
only  a  ^-m.  diameter  outlet  is  used,  in  place  of  a  1-in. 
diameter  one,  about  is  the  quantity  of  air  is  dis- 
charged, and  either  the  air  in  the  air-mains  is  main- 
tained at  a  higher  pressure,  or  a  greater  number  of 
water  blasts  can  be  used. 

It  is  equally  certain  that  too  much  water  is  used  in 
the  majority  of  water  blasts,  and  the  quantity  used  is 
detrimental  rather  than  useful.  The  tests  previously 
referred  to  show  that  a  J-in.  aperture  will  pass  suffi- 
cient water  to  allay  large  quantities  of  dust  rapidly. 
The  ordinary  water  blast  usually  has  a  water  connec- 
tion varying  from  i  to  f  in.  diameter,  though  some- 
times 1  in.  diameter  is  employed.  Therefore,  the  max- 
imum quantity  of  water  used  varies  between  16  and 
36  up  to  64  times  that  used  with  the  4-in.  diameter 
aperture,  and  less  efficient  work  is  done.  It  naturally 
follows  that  if  the  smaller  quantity  is  required  the  use 
of  a  better  quality  of  water  becomes  permissible,  and 
it  would  be  feasible  to  even  use  Rand  Water  Board  wa- 
ter for  water  blasts. 

Dust  and  Deleterious  Gases  Should  Be  Speedily 
Removed  From  the  Air 

Dust  and  deleterious  gases  should  be  removed  from 
the  air  as  soon  as  possible  after  they  are  generated. 
This  needs  no  demonstration.  If  it  were  possible  to 
carry  it  to  finality,  then  only  those  parts  of  the  mine  in 
which  dust  and  gases  are  created  would  need  to  be  wet- 
ted down.  At  the  present  time  no  effort  is  made  to 
remove  dust  and  gases  from  the  air  at  the  point  where 
the  greatest  amount  is  generated — in  the  stopes  during 
blasting.  The  authors  are  firmly  convinced  that  the 
final  stage  in  the  general  laying  of  dust  throughout 
mines  will  be  reached  only  when  as  much  care  is  de- 
voted to  stopes  as  to  development  ends.  It  is  generally 
contended  that,  as  the  ventilation  of  stopes  is  always 
good,  the  dust  and  gases  formed  therein  are  carried 
out  of  the  mine  by  the  ventilating  current.  This  is  to 
some  extent  true,  but  almost  certainly  only  partly  so. 

If  ventilation  is  all  that  is  required,  then  there  are 
many  dead  ends  which  need  no  water  blasts,  because 
their  ventilation  (by  mechanical  means)  is  so  good  that 
the  whole  of  the  air  contents  of  the  drive  is  rapidly 
changed;  yet,  in  these  days,  no  one  would  recommend 
the  discontinuance  of  the  use  of  water  blasts  therein. 
In  any  case  the  use  of  water  blasts  in  stopes  should  be 
tested,  and  the  authors  are  convinced  that  once  they 
were  used  they  would  never  be  discarded.  If  such  a 
policy  were  adopted,  there  would  be  water  blasts  in- 
stalled at  every  working  place  where  blasting  was  in 
progress.  Under  such  conditions  a  different  policy  with 
regard  to  water  atomizing  would  develop.  At  every 
working  face  a  dense  dry  fog  would  be  created  during 
blasting,  and,  at  selected  points,  zones  of  larger  sized 
atoms  would  be  formed,  so  that  the  fog,  which  would 
have  brought  the  dust — and  those  gases  which  water 
will  allay — into  a  suitable  condition  for  rapid  deposi- 
tion, would  be  brought  down  within  a  short  distance. 
Such  zones  should  be  created,  say,  100  ft.  from  develop- 
ment faces  and  at  the  air  outlets  from  all  stopes.    With 
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this  system  the  minimum  quantities  of  air  and  water 
would  be  used  with  the  maximum  effect. 

Atomized  water  is  the  best  means  for  removing  dust 
and  all  deleterious  gases  except  CO  from  air;  therefore, 
the  whole  of  the  mine  workings  should  be  filled  with 
atomized  water  as  soon  as  is  possible  after  blasting. 
It  \vi\\  be  conceded  that  the  mine  air  should  be  purified 
as  rapidly  as  possible  after  blasting.  There  are  only 
two  means  of  doing  this :  by  an  intense  ventilating  sys- 
tem, and  by  withdrawing  all  deleterious  matter  from 
the  air.  Intense  ventilation  alone  is  not  to  be  recom- 
mended, as  the  walls  are  rapidly  dried  and  dust  is  de- 
posited on  them,  ready  to  be  returned  to  the  air  on  the 
slightest  disturbance.  It  is  ditficult  to  provide  intense 
ventilation  at  all  working  places,  and  the  ventilating 
current  is  usually  only  increased  in  the  best  ventilated 
part  of  mines,  without  great  improvement  at  the  de- 
velopment faces,  by  the  installation  of  fans.  Or,  per- 
haps, it  is  better  to  say  that  if  the  total  amount  of  air 
circulated  through  a  mine,  on  the  adoption  of  mechan- 
ical ventilation,  is  doubled,  there  is  only  a  slight  increase 
in  the  quantity  reaching  the  development  faces.  If, 
however,  a  complete  system  of  fine  atomizing  of  water 
is  adopted,  and  the  working  places  and  traveling  ways 
are  filled  with  dense  fog,  the  fog  being  allayed  in  cer- 
tain zones,  the  whole  of  the  dust  and  gases,  except 
CO,  will  be  brought  down  in  the  minimum  time  without 
the  necessity  of  intense  ventilating  currents. 

This  system,  of  course,  is  not  a  new  one.  It  is  the 
method  which  has  been  so  frequently  recommended, 
and  so  seldom  adopted  in  mining — never  on  the  Rand — 
of  filling  the  mine  with  atomized  water  by  the  use  of 
steam.  Steam  could  not  be  used  in  deep-level  mines, 
owing  to  the  difficulty  of  producing  it  at  the  desired 
points  and  to  the  greater  trouble  which  would  arise 
through  heating  up  working  places  which  already  are 
too  hot.  Assuming  that  1  lb.  of  water  if  highly  atom- 
ized will  densely  fog  560  cu.ft.  of  air,  it  follows  that  1000 
gal.  will  as  densely  fog  the  air  in  17.5  miles  of  6  by  10 
ft.  drives,  or  5Z  gal.  to  the  mile.  From  this  can  be  cal- 
culated the  amount  of  water  which  would  need  to  be 
highly  atomized  to  fill  the  working  places  and  traveling 
ways  of  any  mine.  Different  mines  would  need  differ- 
ent proportions  of  the  heavier-atom  zones  for  settling 
fog,  some  proportion  of  which  would  be  deposited  on  the 
walls  of  the  mine  by  contact.  But  it  can  be  easily  seen 
that  the  amount  of  water  required  in  any  mine  is  a 
negligible  quantity.  The  great  advantage  of  atom- 
izing water  by  the  use  of  compressed  air,  instead  of  by 
first  generating  and  then  condensing  steam,  is  that  it 
cools  the  mine  instead  of  heating  it.  Nitrous  fumes 
and  CO,  are  rapidly  absorbed  by  water,  but  CO  is  not 
to  any  appreciable  extent  soluble,  therefore  the  venti- 
lating current  must  be  almost  entirely  relied  upon  to 
remove  this  gas. 

Continuous  Means  for  Removing  Dust  Necessary 

The  "deadly"  dust  is  invisible;  therefore,  continuous 
means  of  removing  it  from  the  air,  and  of  ascertaining 
the  daily  condition  of  the  air  itself,  should  be  provided 
at  selected  points  in  the  main  airways.  There  are  two 
aid»  by  which  the  invisible  dust  can  be  continuously  re- 
moved from  air:  by  mechanical  separation  at  definite 
pointH,  and  by  the  stream  of  air  being  intermittently 
Kuper-«atu rated   with   water   in   the    form   of   fog,   the 


water  being  deposited  at  intervals  either  by  contact  with 
already  wetted  walls  or  by  a  shower  of  larger  water 
atoms.  The  latter  system  gives  the  advantage  that  the 
air  is  slightly  cooled  at  each  point  where  it  receives  the 
fog,  or  rather  between  that  point  and  where  evaporation 
of  fog  ceases.  A  considerable  cooling  effect  could  be 
obtained  if  at  stated  intei*vals  in  the  main  airways  small 
water  blasts  or  so-called  atomizers  were  installed  and 
continuously  operated,  fogging  the  air  to  an  extent 
which  would  not  incommode  the  workmen,  but  to  such 
an  extent  as  would  prevent  evaporation  from  the  mine 
walls  or  running  water,  and  would,  in  fact,  keep  the 
walls  wet,  after  they  had  been  wetted  (subsequent  to 
blasting)  by  filling  the  mine  with  fog.  The  quantity 
of  water  and  air  required  for  such  atomizers  would  be 
small,  the  apertures  in  the  air  cones  being  not  larger 
than  J  in.  and  the  water-cone  apertures,  say,  ^  in. 
As  these  water  blasts  would  be  continuously  in  opera- 
tion, they  would  need  no  cocks,  and  they  would  be 
erected  at  all  points  found  desirable,  including  ore 
passes,  ore  bins,  stope  boxes,  stope  air  outlets,  and  the 
like.  At  some  of  these  points  the  air  and  water  cones 
could  be  increased  in  size  so  as  to  provide  for  the 
amounts  of  dust  created,  say,  at  ore  passes,  ore  bins, 
grizzlies,  etc.  The  sizes  of  the  air  and  water  cones  can 
be  regulated  by  the  official  in  charge  of  the  installation, 
but  cannot  be  interfered  with  by  the  workmen.  These 
water  blasts  discharging  in  the  direction  of  flow  of  the 
ventilating  current  would  continuously  assist  in  acceler- 
ating the  air  velocity. 

There  is  no  question  that  a  continuous  sampling  of 
the  air,  at  selected  main  air  outlets  from  working  places, 
would  tend  to  a  great  improvement  in  the  working  con- 
ditions of  all  mines.  The  present  great  difficulty  con- 
sists in  the  operations  of  collecting  and  testing  air  sam- 
ples occupying  such  a  long  period ;  even  then  the  results 
only  show  the  conditions  for  a  few  minutes  out  of  the 
24  hours.  It  is  hoped  that  a  system  for  giving  a  con- 
tinuous record  over  the  whole  24  hours  will  be  thor- 
oughly tested. 

Watering  Down  of  Working  Faces  and  Walls 

Watering  down  of  faces  and  walls  should  be  done  with 
atomized  water ;  only  heaps  of  rock  should  have  streams 
of  water  directed  upon  them.  One  need  only  to  see  a 
street  water  cart  at  work  to  realize  the  importance  of 
this  point.  The  small  jets  of  water  raise  clouds  of  dust. 
A  large  jet  of  high-pressure  water,  such  as  is  used  for 
watering  down  faces  in  mines,  must  have  an  even 
greater  effect  than  the  small  jets  of  a  water  cart.  There- 
fore, clouds  of  invisible  dust  must  be  thrown  off  the 
walls  by  the  jat  of  water;  portions  of  this  dust  are 
caught  by  the  stream,  but  considerable  quantities  must 
be  held  by  the  air  and  flow  with  the  ventilating  current. 
The  use  of  streams  of  atomized  water  would  obviate 
this,  as  the  stream  which  dislodged  the  dust  could  be 
made  wide  and  only  small  quantities  at  one  side  of 
the  stream  would  escape  being  caught.  In  any  case, 
hanging  and  side  walls  should  be  wetted  down  against 
and  not  with  the  flow  of  the  ventilating  current,  so 
that  dislodged  dust  would  flow  into  the  stream  of  water 
and  not  away  from  it. 

The  mechanical  ventilation  of  dead  ends  should  be  on 
a  system  by  which  induced  currents  could  be  directed  to 
the  working  faces,  while  foul  air  would  be  exhausted 
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from  the  working  places.  There  are  two  systems  for 
the  mechanical  ventilation  of  dead  ends:  (1)  fresh  air 
is  delivered  as  near  as  possible  to  the  working  face 
through  pipes,  the  acceleration  of  the  current  being  at- 
tained either  by  air  jets  or  fans:  (2)  fumes  and  foul  air 
are  drawn  from  the  working  place  by  similar  means, 
and  delivered  to  the  main  return  airway.  There  are 
advantages  for  each  system.  By  (2)  the  foul  air 
is  delivered  to  the  upcast  shaft  without  passing  through 
other  working  places;  therefore  a  minimum  amount  of 
dust  is  deposited  after  blasting.  By  (1)  the  current  of 
fresh  air  is  delivered  with  velocity  at  the  end  of  the 
ventilating  pipe  and  sweeps  forward  to  the  working 
face,  driving  out  foul  air  and  keeping  that  portion  of 
the  working  place  sweeter  than  is  possible  with  the  ex- 
haust system,  by  which  the  air  current  is  drawn  along 
the  drive  toward  the  face  but  is  short-circuited  imme- 
diately it  reaches  the  end  of  the  exhaust  pipe,  only  a 
small  portion  of  the  air  reaching  the  face.  At  many  of 
such  working  places  there  is  little  fresh  air  other  than 
that  from  the  rock  drills  actually  delivered  to  the  work- 
ing face.  The  authors  suggest  that  the  preferable  sys- 
tem would  be  a  combination  of  the  exhaust  system  with 
a  modified  pressure  arrangement.  A  short  length  of  air 
pipe,  with  an  air  jet  therein  to  accelerate  the  air  cur- 
rent, should  be  installed  with  its  outlet  as  close  to  the 
face  as  is  feasible,  the  inlet  being  on  the  windward  side 
of  the  exhaust  pipe  end.  This  would  provide  the  neces- 
sary velocity  to  deliver  air  to  the  face,  and  if  the  ac- 
celerating jet  was  of  the  water-atomizing  type  the  air 
delivered  would  be  fairly  free  from  dust. 

Simple  Indicator  of  the  Operation  of  Water 
Blast  Required 

There  should  be  a  simple  and  immediate  indication  as 
to  whether  the  water  blast  has  been  put  into  opera- 
tion by  the  miner  responsible.  This  check  should  be 
available  as  soon  as  the  miner  is  out  of  the  mine.  One 
of  the  complaints  most  frequently  made  in  connection 
with  developers  is  that  they  do  not  turn  on  the  water 
blast.  The  omission  to  perform  this  duty  has  a  doubly 
bad  effect,  in  that  the  dust  is  not  laid  at  its  point  of ' 
origin  and  the  working  place  is  not  wetted  down.  The 
omission  of  dust  laying,  of  course,  involves  the  possi- 
bility of  gas  remaining  in  the  working  place;  most  of 
the  gassing  accidents  in  dead  ends  are  due  to  this  cause. 
It  is  obvious  that  it  is  desirable  that  there  should  be  an 
absolute  check  on  the  surface,  showing  whether  the 
miner  has  or  has  not  turned  on  the  water  blasts. 

It  should  be  a  part  of  each  shift  boss'  duties  to 
test  each  water  blast  in  his  section,  ascertaining  that  it 
is  in  good  order  and  pointed  in  the  correct  direction. 
The  miner  must,  under  the  regulations,  test  his  water 
blast  before  lighting  up.  So  that  the  only  cause  of 
trouble  which  is  possible,  apart  from  an  actual  failure 
of  the  air  or  water  supply  after  testing,  would  arise 
owing  to  the  water  blast,  or  its  connections  or  pipes, 
being  damaged  or  buried  or  the  apparatus  being 
knocked  over  and  the  jet  of  atomized  water  delivered  in 
the  wrong  direction.  The  design  of  the  apparatus  and 
its  method  of  installation  should  be  such  that  no  damage 
can  occur  to  it  and  no  change  of  direction  of  the  stream 
be  possible.  At  the  same  time  the  miner  should  be  com- 
pelled to  turn  on  the  air  or  water,  or  else  convict  him- 
self of  the  omission. 


Sulphur  Mining  in  Mexico* 
By  Trinidad  Paredes+ 

On  the  Huascaman  estate,  San  Luis  Potosi,  there  are  a 
I'.umber  of  mines  belonging  to  an  American  corporation, 
and  sulphur  is  extracted  at  the  rate  of  800  tons  per 
month  and  sold  at  an  average  price  of  50  pesos  per  ton. 
The  greater  part  is  exported  to  Europe.  In  the  Sierra 
de  Banderas,  Durango,  there  are  other  mines,  which 
produce  a  large  amount  of  sulphur  which  is  sold  to  a 
neighboring  dynamite  factory.  In  the  same  locality 
there  are  still  other  mines,  at  present  abandoned,  but 
capable  of  production  if  developed.  An  advantage  in 
this  case  is  that  they  are  near  to  railroads. 

Sulphur  has  been  mined  in  the  district  of  Viesca,  Du- 
rango, but  the  mines  have  not  been  developed  to  any 
extent.  To  the  south  of  Venado,  San  Luis  Potosi,  there 
is  a  small  property  which  has  produced  four  tons  a  day. 
To  the  south  of  Guadalcazar,  in  the  same  state,  there  is 
a  mine  which  produced  25  tons  a  month  in  1913.  About 
80  kilometers  from  Matamoros,  Tamaulipas,  there  is  an 
important  deposit.  To  the  south  of  Calexico,  Lower 
California,  there  are  considerable  quantities  of  sulphur 
which  can  be  readily  shipped  to  San  Francisco  and  sold 
there  for  $12  per  ton.  Other  deposits  in  Lower  Califor- 
nia are  at  Promontoria  and  Las  Virgenes. 

The  value  of  sulphur  exported  from  Mexico  during 
1903-1913  reached  P.  153,841,  and  the  value  of  imports 
P.  919,402. 


Mexican  Paper  Currency 

The  Carranza  government  claims  that  seventy  mil- 
lions of  paper  currency  of  the  Bank  of  London  and  Mex- 
ico has  now  been  called  in  and  restroyed,  leaving  only 
thirty  millions  outstanding,  according  to  the  Economist. 
This  balance  is  to  be  redeemed  as  soon  as  the  process  of 
liquidation  permits.  The  work  of  retiring  and  incinerat- 
ing the  paper  issues  of  other  banks  is  progressing 
rapidly,  and  many  millions  have  been  disposed  of  in  this 
manner.  Little  now  remains  of  the  different  national 
paper  issues,  all  but  a  limited  amount  having  been  called 
in  and  destroyed.  All  this  is  said  to  be  in  connection 
with  the  radical  and  far-reaching  changes  in  Mexico's 
monetary  system,  which;  among  other  reforms,  seeks  to 
raise  the  gold  unit  value  so  that  it  will  be  substantially 
above  the  bullion  value  of  the  silver  peso.  But  in  the 
light  of  the  present  lack  of  confidence  in  the  fiduciary 
money  in  Mexico,  arising  out  of  the  paper-money  ex- 
perience of  the  last  three  or  four  years,  it  is  not  deemed 
to  be  safe  to  inaugurate  the  new  coinage  system  with 
a  smaller  reserve  than  35  Sc  though  40':o  will  more 
likely  be  the  figure  decided  on.  It  is  hoped  by  the 
government  that  within  a  few  years  "after  confidence 
has  been  restored  and  business  and  banking  have  re- 
sumed their  normal  proportions,"  a  reserve  of  30  ""r  will 
be  adequate  for  the  country,  and  that  this  would  be  in 
the  form  of  gold,  only  a  small  part  being  in  silver.  It 
is  further  proposed  that  a  portion  of  this  reserve  should 
be  kept  in  New  York  or  London,  to  be  drawn  against 
or  increased  by  additional  deposits  in  the  settlement  of 
the  republic's  international  trade  balance. 

♦Abstracled   from  the  '■Boletin   Minero." 
tMining  engineer. 
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The  Wastage  of  Coke  Byproducts 

By  Frederick  MacCoy* 

The  study  of  coal  wastage  has  been  greatly  intensi- 
fied by  the  war,  but  such  great  stress  has  been  placed  on 
the  wastage  in  mining  and  manufacturing  establish- 
ments, that  little,  in  comparison,  has  been  done  to  pre- 
vent another  waste  of  great  importance — the  loss  of 
valuable  byproducts  from  the  bee-hive  coke  oven.  The 
financial  value  of  this  waste  in  the  United  States  is 
large.  Although  the  exact  figures  are  hard  to  get,  a 
reasonable  estimate  of  the  value  of  the  byproducts  now 
recovered  exceeds  $50,000,000  per  year,  while  the  wast- 
age exceeds  that  figure  by  half.  The  loss  through  neg- 
lect of  coke  byproducts  has  been  so  forcibly  brought  out 
bv  the  war  that  it  is  entirely  probable  that  the  end  of 


limited  supply.    Today  the  shortage  has  been  only  partly 
overcome,  with  the  result  that  some  mines  have  turned 
to  the  flotation  process. 

In  1914  the  United  States  produced  180,000  tons  of 
ammonium  sulphate,  and  imported  90,000  tons;  all  of 
which  could  have  been  recovered  from  the  smoke  of 
this  country's  coke  ovens.  The  United  States  is  now 
spending  $20,000,000  in  the  erection  and  equipment  of  a 
plant  for  the  production  of  synthetic  nitric  acid,  when 
the  ammonia  produced  by  American  coking  plants  would 
more  than  suffice  for  the  basis  of  a  nitric-acid  produc- 
tion far  in  excess  of  the  estimated  capacity  of  the  Gov- 
ernment plant. 

Toluol  and  benzol,  with  their  innumerable  derivatives, 
motor  "gas,"  carbolic  acid,  bases  for  dyes,  solvents  for 
paints,  explosives,  etc.,  form  a  valuable  group  in  the 


BEE-HIVE  PLANT  AT  BLOS.SBERG,  NEW  MEXICO    (INSET).  AND  A  MODERN  BYPRODUCT  COKING  PLANT  AT 

GARY,   INDIANA 


the  war  will  find  the  United  States  making  use  of  them 
B8  a  valuable  asset,  and  no  longer  dependent  upon  other 
nations  for  many  of  the  necessities  of  a  modern  civiliza- 
tion which  may  be  included  in  the  expression  "coke 
byproducts." 

Innumerable  products  from  coal  gas  and  coal  tar  have 
been  put  upon  the  market,  but  it  is  pertinent  to  men- 
tion only  a  few  of  the  mo.st  important  coke  byproducts 
represented  by  cyanides,  ammonia,  toluol,  benzol,  ni- 
trates, heating  and  illuminating  gas,  and  tar.  At  the 
beginning  of  hostilities  between  Germany  and  the 
AllieA.  practically  all  of  the  sodium  cyanide  used  in  the 
recover}'  of  gold  and  silver  came  from  Germany  and 
Belgium.     One  small  plant  in  New  Jensey  furnished  a 


'Mining  enKln(;<?r,  613   Houth  2nd  St.,  Raton,  New   Mexico. 


series  of  byproducts.  The  bee-hive  ovens  are  wasting 
enough  illuminating  and  heating  gas  to  light  and  heat 
many  of  our  large  cities,  so  recently  suffering  from  the 
fuel  shortage.  Coal  tar  is  going  up  in  smoke  in  suf- 
ficient (}uantities  to  build  thousands  of  miles  of  national 
highways,  or  to  fugiish  the  crude  material  for  many 
medicines  and  drugs. 

The  value  of  these  products  was  undoubtedly  better 
known  by  Germany  than  by  any  other  government,  if 
Belgium  be  excepted.  No  doubt  this  knowledge  formed 
one  of  the  greatest  incentives  to  greedy  Prussia  for 
the  invasion  of  the  territory  of  her  little  neighbor,  not 
only  to  take  what  was  thought  to  be  the  shortest  road  to 
Paris,  but  to  secure  the  output  of  the  numerous  byprod- 
uct coke  ovens,  so  useful  in  modern  warfare. 
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The  history  of  the  byproduct  industry  dates  from 
1792,  when  the  process  of  making  coal  gas  was  dis- 
covered by  Murdoch.  However,  in  this  process,  gas  was 
the  principal  product,  and  a  poor  quality  of  coke  the  by- 
product. Numerous  attempts  were  made  to  develop  a 
process  for  the  production  of  gas  from  the  standard 
coke  oven  and  its  utilization  for  the  heating  of  ad- 
joining ovens.  Some  of  them  met  with  more  or  less 
success,  yet  no  satisfactory  process  resulted  whereby 
not  only  a  high-class  coke  could  be  produced,  but  a  com- 
mercial quantity  of  the  byproducts  as  well,  until  after 
1880. 

Experiments  by  Otto  and  Koppers  in  Germany,  and 
by  Schniewind  in  the  United  States,  added  much  to 
what  was  then  known  about  the  business,  and  in  1906 
a  commission  of  engineers  of  the  United  States  Steel 
Corporation  made  an  exhaustive  study  of  the  European 
systems,  with  the  result  that  the  commission  recom- 
mended the  erection  of  a  bank  of  Koppers  ovens, 
which  were  built  at  Joliet,  111.,  in  1908.  Although  by- 
product ovens  on  other  systems  had  been  built  in  the 
United  States  before  that  time,  the  coke  produced  had 
not  satisfied  the  metallurgical  requirements  as  well  as 
bee-hive  coke.  Today  byproduct  coke  is  the  acknowl- 
edged superior. 

The  principal  drawback  to  the  more  rapid  extention 
of  byproduct  coking  has  been  the  initial  outlay  re- 
quired. A  byproduct  coking  plant  is  an  expensive  estab- 
lishment. Before  installing  a  byproduct  coking  plant 
not  only  is  a  thorough  investigation  of  the  available 
coals  required,  but  the  problem  of  disposing  of  all  fin- 
ished products  must  be  considered.  To  produce  just  such 
products  as  can  be  disposed  of  readily  is  an  important 
item  in  the  proper  design  of  the  plant. 

The  byproduct  of  the  ovens  comes  off  in  the  form 
of  gas,  and,  as  in  the  production  of  commercial  gas,  a 
separation  is  made  of  coal  tar  as  a  preliminary  treat- 
ment. The  resulting  gas  may  then  either  be  washed 
with  water  to  recover  the  ammonia,  or,  as  in  the  Kop- 
pers process,  with  weak  sulphuric  acid  to  form  ammo- 
nium sulphate.  After  the  extraction  of  the  ammonia, 
the  gas  is  again  washed,  usually  with  a  petroleum  oil 
that  distills  at  approximately  300°  C.  This  wash  oil  ex- 
tracts from  the  gas  the  benzol,  toluol,  xylol  and  solvent 
naphtha.  A  preliminary  distillation  of  the  wash  oil  next 
produces  a  light  oil  composed  of  the  absorbed  constitu- 
ents, together  with  a  slight  amount  of  the  wash  oil. 
Further  distillation  then  separates  the  product  into  its 
component  parts.  The  light  oil  composite  produces 
about  70%  crude  benzol,  which  is  one  of  the  products 
that  is,  in  my  opinion,  destined  to  play  a  much  more  im- 
portant part  in  the  future  than  in  the  past.  As  a 
motor  "gas"  it  stands  upon  a  par  with  gasoline,  with 
which  it  readily  mixes.  It  is  claimed  by  motorists  that 
a  mixture  of  the  two  is  better  than  either  alone. 

Alcohol  has  not  been  found  a  satisfactory  motor  fuel, 
yet  when  mixed  with  benzol  it  makes  an  efficient  fuel. 
It  is  a  curious  fact  that  though  alcohol  will  not  mix  with 
gasoline,  although  it  mixes  with  benzol,  a  mixture  of 
benzol  and  alcohol  may  be  mixed  with  gasoline.  The 
coal  tar  may  be  used  as  such,  or  separated  into  carbolic 
oil,  creosote,  anthracene,  and  pitch,  with  a  wide  range 
of  possible  intermediates,  the  separation  of  which  de- 
pends principally  upon  distillation  temperatures.  With 
these  as  bases,  innumerable  chemical  compounds  may  be 


produced.  Separation  of  the  principal  products  is  not 
difficult,  but  an  elaborate  and  expensive  equipment  is 
required  for  the  complete  separation.  However,  many 
of  the  byproduct  plants  do  not  go  any  further  than  the 
separation  of  the  more  easily  won  byproducts  for  which 
there  is  a  ready  market. 


Corindite,  a  New  Refractory 

According  to  Alexander  Bigot  in  an  article  in  the 
Iron  and  Coal  Trade  Review,  M.  Noel  Lescesne  has  in- 
vented and  patented  a  process  which  consists  in  heat- 
ing in  a  cupola  a  mixture  of  bauxite  and  anthracite,  us- 
ing a  forced  draft.  Under  the  influence  of  the  fire 
and  the  combustion  gas,  the  bauxite  is  reduced  and 
aluminum  carbide  is  formed,  which  in  the  presence 
of  air  is  transformed  almost  entirely  into  alumina,  and 
the  heat  developed  is  such  that  the  mass  is  fused  by 
successive  layers — a  special  contrivance  preventing  the 
material  from  adhering  to  the  refractory  lining  of  the 
oven.  This  operation  terminated,  the  mass  is  cooled 
by  air,  and  a  vesicular  fused  block  is  found,  in  which 
a  large  number  of  small  alumina  crystals  are  dis- 
seminated in  the  solidified  mass. 

Analyses  of  this  fused  mass  indicate  Al,03  68.8%, 
TiO,  3.85%,  SiO,  21.40%,  iron  oxide  5.25%.  The  fused 
bauxite  has  been  designated  by  the  name  "corindite,"  on 
account  of  the  crystallized  mass  of  corundum.  Red 
fused  bauxite  resembles  emery  in  its  composition  and 
is  a  powerful  abrasive,  Corindite  is  crushed  and 
mixed  with  finely  pulverized  refractory  binders,  such  as 
bauxite  and  kaolin.  Lime  and  magnesia  are  avoided  in 
the  binder.  The  mixture  is  molded  into  bricks,  which 
are  dried  and  baked.  Between  1350  and  1400°  C,  they 
undergo  no  shrinkage;  between  1700  and  1730°  C,  they 
lengthen  0.5%;  above  1750°  C.  they  begin  to  undergo 
shrinkage,  which  reaches  a  limit  of  3%  at  1850°  C. 
Porosity  varies  from  9  to  12%.  The  resistance  to  wear 
is  great,  the  new  refractory  having  3i  times  more 
resistance  to  wear  than  good  magnesia  brick. 


Bolivian  Exchange 


Since  the  promulgation  of  a  decree  by  President  Gut- 
ierrez Guerra  of  Bolivia,  on  Feb.  27  last,  the  exporta- 
tion of  gold  from  Bolivia  has  been  entirely  prohibited, 
states  the  Economist.  The  decree  was  rendered  necessary 
because  the  national  congress  closed  its  sessions  with- 
out coming  to  any  decision  upon  the  important  project 
submitted  for  regularizing  the  operations  of  the  banks 
which  had  billetes  (banknotes)  in  circulation.  Had  this 
step  not  been  taken  by  the  Executive,  in  all  likelihood 
there  would  have  been  an  internal  crisis  through  lack 
of  metallic  currency.  To  protect  the  stock  of  gold — 
oro  sellado — in  the  banks,  there  has  been  kept  in  force 
the  law  of  moratoria  for  all  obligations  payable  in  me- 
tallic currency,  obligations  among  which  were  included 
banknotes  issued  by  the  banks  of  the  republic,  institu- 
tions which,  for  that  reason,  had  no  necessity  for  mak- 
ing use  of  their  gold  reserves.  The  importation  of  gold 
was  rendered  impossible  by  the  absolute  embargo  on 
exportation  in  all  the  countries  where  Bolivian  com- 
merce had  available  balances.  Bolivian  exportations  had 
left  in  favor  of  the  country  considerable  sums. 
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The  Moore-Edmands  Process  of  Precipitating 

Gold  With  Charcoal* 


By  a.  W.  ALLEN 


Up  to  the  present  the  use  of  charcoal  as  a 
precipitant  of  gold  from  aurocyanide  solution 
has  not  been  successful.  A  new  Australian 
process,  involving  the  use  of  finely  ground  cliar- 
coal,  is  described,  tvhich,  in  practice,  has  shown 
improvement  in  results  and  greater  economy  over 
the  standard  and   more  expensive  zinc  method. 

A  NOTEWORTHY  advance  in  the  metallurgy  of  gold 
L\  is  due  to  the  efforts  and  ingenuity  of  K.  Byron 
-L  JL  Moore  and  H.  R.  Edmands,  who  have  resurrected 
the  question  of  charcoal  precipitation  of  gold  from 
aurocyanide  solutions,  and,  after  exhaustive  laboratory 
experiments,  have  perfected  a  system  of  precipitation 
with  charcoal  slime  which  apparently  leaves  little  to 
be  desired.  The  method  has  been  finally  adopted  at 
the  Yuanmi  mine.  Western  Australia,  and  is  also  being 
practiced  in  South  Africa.  In  the  former  case  a  foul 
and  complicated  cyanide  solution  containing  antimony 


published  by  H.  G.  Walton.,  No  fouling  agent  similar 
to  the  double  zinc  cyanide  appears  in  the  solution; 
and  such  a  result  would  automatically  effect  a  saving 
in  cyanide  consequent  on  a  permissible  reduction  of 
cyanide  strength  in  the  solution.  No  figures  are  avail- 
able in  this  connection,  but  in  a  later  publication  by 
H.  R.  Edmands'  it  is  to"  be  noted  from  comparative 
results  of  the  use  of  zinc  dust  and  charcoal  that  the 
necessary  cyanide  strength  in  the  case  of  zinc  was  five 
times  as  much  as  when  charcoal  was  used. 

The  principal  features  of  the  new  Moore-Edmands 
process  are  as  follows: 

The  charcoal  used  is  water  quenched  when  red  hot, 
washed,  and  wet  ground  in  a  small  ball  mill  to  as  fine 
a  product  as  possible. 

A  special  form  of  extractor  is  used,  consisting  of 
a  miniature  vacuum  filter  of  what  is  known  outside 
Australia  as  the  Butters  type.  The  suspended  frames 
are  2  ft,  3  in,  x  2  ft.  9  in.,  and  there  are  21  to  each 
extractor.  The  filter  media  are,  respectively,  coconut 
matting  as  a  support,  filter  canvas,  and  an  outer  protec- 


Scale:    in    feet. 
2  3  4  5 


THE   MOORE-EDMANDS    EXTRACTOR 


and  arsenic  is  successfully  freed  of  its  gold.  With 
zinc  precipitation  there  was  trouble  and  loss  from  high 
tail.s  .solution,  the  cost  of  zinc  was  considerable,  and, 
even  after  exten.sive  refining,  the  bullion  was  compara- 
tively low  grade.  By  the  adoption  of  the  new  charcoal 
method  the  effluent  from  the  extractors  may  be  reduced 
to  contain  only  a  trace  of  gold.  The  bullion,  after 
simple  .smelting,  is  valued  at  about  $20  per  oz.,  as  com- 
pared with  about  $17  per  oz.  for  a  similar  product 
after  zinc  precipitation.  The  saving  in  the  cost  of 
recovery  of  the  gold  is  about  25c.  per  ton  of  ore  treated. 
After  a  year  of  operation,  a  statement  of  result  was 


five  layer  of  calico.  The  extractor  is  shown  herewith 
and  contains  four  propeller  agitators  in  the  bottom  of 
the  hopper,  attached  to  a  horizontal  shaft. 

Solution  and  charcoal  pulp  are  pumped  to  an  extractor, 
and  the  vacuum  is  started  as  soon  as  the  leaves  are 
properly  submerged.  Fresh  solution  is  added  concur- 
rently with  the  formation  and  maintenance  of  cake, 
and  the  supply  of  liquor  is  such  that  a  continuous 
stream  passes  through  the  charcoal.  The  propellers 
are  kept  in  operation,  and  percolation  is  continued  for 
24  hours  or  other  predetermined  time.  The  vacuum 
is    then    released,    the   charcoal    cakes    are   dropped   to 


•K«f«frpt  frorii   an  arll<i«;  In   "fhcrri.  &  Met.   Ern?.,"  Jiin»!   15 


'Ui-porf  of  the  Department  of  Miin-s  of  Wost  Australia,  1910. 
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the  hopper  bottom  of  the  extractor,  emulsified,  and 
re-formed  on  the  filter  leaves  by  the  application  of 
I  vacuum.  This  cycle  of  operations  is  continued  at 
intervals  as  long  as  the  charcoal  possesses  sufl[icient 
activity  to  precipitate  the  gold.  The  extractors  are 
worked  in  series,  the  one  whose  cakes  are  approaching 
gold  saturation  receiving  the  richest  solution,  the  tail- 
ings from  this  going  to  the  second  extractor,  and  being 
finally  impoverished  by  contact  with  fresh  charcoal. 

Washing  of  Charcoal-Gold  Precipitate 

The  final  emulsified  charcoal  pulp,  loaded  with  gold, 
is  delivered  to  a  clean-up  press,  washed,  and  dried 
with  compressed  air. 

Calcining 

Burning  of  the  charcoal  is  carried  out  in  braziers, 
18  in.  X  18  in.  x  18  in.,  and  made  of  ^-in.  aperture 
stout  wire  screening.  The  operation  is  carried  out 
in  a  locked  steel  chamber  and  takes  about  48  hours. 

Smelting 

The  flux  adopted  is  as  follows: 

Parts 

Precipitate   100 

Borax   40  to  50 

Sand 50 

Salt   10 

Plain  graphite  crucibles  are  used  and  they  have  a 
long  life. 

Fineness  of  Bullion 

A  comparison  of  results  with  charcoal  and  zinc 
precipitation  is  as  follows: 

Charcoal  Zinc 

Gold    954.4  fine  825.2  fine 

Silver   7.0  21.9 

Base   38.6  152.9 

Weight  of  Charcoal  Required 

Walton'  states  that  one  ton  of  charcoal  will  precipitate 
770  oz.  of  gold  by  this  method,  and  that  the  weight 
of  calcined  ash  is  about  one-third  of  the  original  weight 
of  the  charcoal.  Edmands'  gives  the  percentage  of  gold 
in  the  calcined  ash  as  from  10  to  14%.  The  enormous 
increase  in  the  precipitating  power  of  charcoal  by  fine 
grinding  is  indicated  by  the  fact  that,  by  the  old  meth- 
od of  percolation  through  extractor  boxes,  five  tons  of 
charcoal  was  needed  to  precipitate  about  700  oz.  of  gold. 

The  charcoal  used  at  the  Yuanmi  mine  is  an  other- 
wise waste  product  from  producer-gas  manufacture. 
The  wood  used  is  locally  known  as  mulga  scrub  and  is 
a  variety  of  the  acacia  family,  which  includes  several 
wattles  indigenous  to  Australia.  It  is  possible  that 
the  character  of  the  wood,  which  in  some  species  con- 
tains a  considerable  amount  of  tannin,  has  a  favor- 
able effect  on  the  final  result.  Different  woods  have 
widely  different  precipitating  values  when  made  into 
charcoal  and  used  for  the  recovery  of  gold  from  cyanide 
solutions. 

The  sole  drawback  to  the  method  appears  to  be  the 
amount  of  material  to  be  smelted.  The  actual  smelting 
entails  no  diflUculties,  and  there  is  little  corrosion  of 
crucible.  The  latter  might  even  be  reduced  by  an  alter- 
native flux.  In  medium-  or  large-sized  plants  such  low- 
grade  precipitate  is  best  smelted  in  large  tilting  fur- 
naces— an  arrangement  permitting  the  periodic  pouring 

»Ibid. 
"bid. 


of  slag  only,  the  gold  being  allowed  to  accumulate  in 
the  bottom  of  the  crucible,  where  it  refines.  This 
method  minimizas  the  temporary  loss  by  shotting,  which 
occurs  when  small  charges  of  gold  are  poured  through 
a  large  bulk  of  cooling  slag.  The  furnace  also  acts 
as  a  safe  during  night  operations,  when  there  is  less 
available  supervision  and  when  minimum  handling  of 
bullion   is  advisable. 


Callow  Pneumatic  Machine  Notes 

When  siderite  occurs  in  the  ore,  a  considerable 
amount  of  trouble  is  often  experienced  on  account  of 
the  rusting  of  the  siderite  to  the  cloth  through  which 
the  air  is  blown  to  make  the  froth.  Indeed,  it  is  be- 
cause of  this  difficulty,  as  well  as  because  of  the  greater 
speed  and  ease  with  which  the  cloth  of  the  pneumatic 
bottom  can  be  changed,  that  individual  pans  are  now 
used  almost  universally  in  the  bottom  of  Callow  flotation 
cells.  At  the  Bunker  Hill  &  Sullivan  plant,  where  there 
is  much  siderite  in  the  ore,  it  has  been  found  that  the 
life  of  the  cloth  on  the  pneumatic  bottoms  can  be  in- 
creased to  4  months,  or  33 '^c,  by  using  quilted  mats  the 
top  surfaces  of  which  are  impregnated  with  rubber. 
These  are  made  by  the  Goodrich  Rubber  Co.  and  cost 
only  20%  more  than  ordinary  canvas  mats.  There  is 
an  additional  advantage  in  that  wood  pulp  does  not  stick 
to  the  rubberized  surface  as  it  does  to  plain  canvas. 

Screens  are  not  used  in  the  Callow  pans  at  most  of 
the  plants  in  the  Cceur  d'Alene  district.  After  removing 
them  from  the  machines  on  the  Gold  Hunter  plant,  some 
trouble  was  experienced  in  getting  an  even  flow  of  air 
from  the  pans ;  but  no  one  could  explain  why.  This  was 
remedied  by  bolting  a  i-in.  iron  cleat  to  the  under  side 
of  the  longitudinal  center  brace  running  across  the  cover 
frame,  which  in  turn  is  bolted  to  the  pan  holding  the 
cloth  mat.  The  air  pipe  was  then  tapped,  so  as  to  feed 
the  air  to  the  pan  at  the  center  of  the  lower  edge  of  the 
bottom.  Ears  are  also  bolted  to  the  cover  plates  at  the 
Gold  Hunter  plant,  so  as  to  make  it  easier  to  lift  the  pans 
out  after  they  have  been  disconnected  from  the  air  pipes 
that  feed  them.  At  most  of  the  mills  the  cloth  is  fast- 
ened to  the  pan  by  means  of  these  cover  plates,  but  at 
the  Bunker  Hill  &  Sullivan  plant  the  cloth  is  caulked  into 
grooves  with  rope  and  no  cover  plate  used,  for  as  soon 
as  it  gets  wet  the  rope  swells  and  grips  the  cloth  securely 
in  place. 

Priority  Administration  Simplified 

Fundamental  changes  have  been  made  in  the  War  In- 
dustries Board's  rules  and  regulations  governing  prior- 
ity in  production.  Extended  automatic  classifications 
have  been  provided  and  new  classes  entitled  to  prefer- 
ence created.  These  changes,  it  is  believed,  will  sim- 
plify the  administration  of  priorities,  will  make  it  less 
burdensome  to  the  applicant,  and  at  the  same  time  will 
give  greater  assurance  that  war  requirements  will  be 
met  promptly.  A  sentence  from  the  announcement  tell- 
ing of  the  change  reads  as  follows : 

"In  requesting  priority,  the  petitioner  should  join 
with  the  committee  in  applying  the  test:  to  what  extent, 
if  at  all,  will  the  granting  of  this  application  contribute, 
directly  or  indirectly,  toward  winning  the  war,  and  how 
urgent  is  the  need?" 
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CAPTAIX   JOHN  DUER   IRVING 


By  professor  JAMES  F.  KEMP* 


"TX  TE  MEET  this  afternoon  to  pay  our  tribute  of 
\/\/  affectionate  remembrance  to  one  who  was  dear 
▼  »  to  us  all.  While  more  than  three  thousand 
miles  of  blue  ocean  lie  between  us  and  the  spot  of 
ground  in  Flanders  made  sacred  to  us  by  his  grave,  we 
cherish  none  the  less  the  old-time  kinship  and  friend- 
ship which  have  brightened  the  years  that  are  past 
and  which  will  give  courage  and  strength  to  the  years 
which  are  to  come.  Here  in  the  chapel  of  the  old 
Colonial  College,  which  was  not  only  his  alma  mater, 
but  his  father's,  and  his  father's  father's,  and  of  his 
kinsfolk  for  yet  another  generation  back,  we  most 
fittingly  recall  his  life,  his  works  and  his  friendship. 
But  not  alone  is  his  own  alma  mater  paying  her  tribute 
of  remembrance.  Another  and  still  older  Colonial  col- 
lege, Yale,  now,  like  Columbia,  grown  to  be  a  great  uni- 
versity, claims  our  friend  for  her  own.  As  his  'eachers 
here  recall  the  bright  and  earnest  face  which  looked 
up  to  the  desk  from  the  student's  seat,  so  there  the 
students  who  came  under  his  instruction  remember  the 
devoted  work  of  one  who  made  their  advancement  and 
growth  his  highest  aim. 

Even  as  Yale  gave  to  the  new-born  Kings  College, 
now  Columbia,  its  first  president,  in  the  day  of  small 
beginnings,  now  we  of  Columbia  in  this  later  day  of 
larger  growth  are  glad  that  our  alma  mater  could 
place  in  Yale  one  who  embodied  the  best  traditions  and 
•spirit  of  his  college,  and  one  whose  character  and  work 
will  be  a  trea.su red  possession  held  in  common. 

But  there  is  more  to  be  .said.    The  greater  part  of  the 

•An  ndtlr»tm  fl«livere<]  a(  a  memorial  nerv  ice  In  .St.  J'siuIh  ''liaj)«l 
t'ulumbia    l'nlv<?nilty.  Auk.    4.   191 M. 


last  two  years  of  our  dear  friend's  life  was  passed  as 
an  officer  of  the  11th  Regiment  of  Engineers  in  the 
Army  of  our  country.  Surviving  officers  and  men  are 
in  France,  but  organized  kinsmen  of  the  rank  and  file 
of  the  regiment  are  in  America.  They  join  with  Cap- 
tain Irving's  family  and  old  friends  in  his  two  uni- 
versities to  do  honor  to  his  memory.  Theirs  is  a  tie  no 
less  deep  and  sacred,  based  as  it  is  in  love  of  our  country, 
for  whose  service  he  has  given  all  that  man  could  give; 
and  for  which,  inspired  by  his  example,  we,  too,  each 
in  his  or  her  sphere,  would  gladly  do  no  less. 

The  life  of  Captain  Irving  divides  itself  into  several 
successive  and  closely  interwoven  periods.  There  is 
the  formative  time  of  his  boyhood,  around  which  in- 
fluences were  cast  shaping  in  plain  and  obvious  way 
his  later  career.  There  follow  the  years  in  college  and 
university,  of  distinct  and  definite  preparation.  Then 
came  the  years  of  experience  in  the  field  in  the  service 
of  the  U.  S.  Geological  Survey,  likewise  and  no  less 
of  preparation.  Next  comes  the  call  to  teach,  the 
irresistible  irr.pulse  to  be  of  more  direct  and  personal 
riervice  to  his  fellows;  and  as  time  passed  the  oppor- 
tunity to  address,  at  the  same  time,  a  wider  audience 
as  editor.  Suddenly  into  these  useful,  inspiring  and 
congenial  pursuits  woke  the  growing  conviction  that 
the  world  in  which  we  lived  was  not  what  we  had  thought 
it;  that  our  ideals  of  government,  our  rules  of  openness, 
loyalty  and  truth  in  the  relations  of  life,  the  very  con- 
ditions of  our  existence,  were  in  danger  and  would 
need  the  supreme  effort  to  defend  them.  We  slowly 
realized  that  the  Robber  Barons  had  not  passed  away 
centuries   ago.      The   call   to   preparation    for   military 
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service  came  in  the  summer  of  1916.  Plattsburg  wel- 
comed Professor  Irving,  and  made  him  first  Private 
Irving,  and  then  for  good  service  Sergeant  Irving. 
The  follovi'ing  spring  anticipations  proved  realities,  and 
Sergeant  Irving  became  Captain  Irving  of  the  11th  En- 
gineers, and  one  of  the  first  to  sail  for  "somewhere  in 
France." 

John  Duer  Irving  was  born  in  Madison,  Wis., 
on  Aug.  18,  1874.  His  father,  Roland  Duer  Irving,  was 
at  the  time  professor  of  geology,  mineralogy  and 
metallurgy  in  the  State  University  of  Wisconsin.  Roland 
Irving,  the  father,  had  entered  Columbia  College  in 
1863,  but  trouble  with  his  eyes  compelled  him  to  sus- 
pend his  studies  in  the  classical  course  in  his  sopho- 
more year,  and  to  replace  study  with  some  months  of 
life  and  travel  in  England.  Ultimately  his  eyes  became 
stronger,  and  he  entered  the  School  of  Mines,  com- 
pleting the  course  for  the  degree  of  Engineer  of  Mines, 
in  the  third  class  graduated,  that  of  1869.  The  class 
of  eleven  engineers  of  mines  contained  other  future 
geologists.  It  numbered  on  its  roll  Henry  Newton  and 
Walter  P.  Jenney,  of  the  early  survey  of  the  Black 
Hills,  where  John,  future  son  of  Roland,  was  in  the 
course  of  years  to  make  his  doctor's  dissertation,  and, 
with  its  publication,  his  really  serious  entrance  into 
the  profession. 

Roland  Irving  was  a  favorite  student  of  Professor  J. 
S.  Newberry,  affectionately  known  to  all  his  students  as 
"Uncle  John,"  and  after  some  experience  in  mining  and 
smelting  joined  the  Ohio  Survey  under  Dr.  Newberry. 
The  work  in  Ohio  was  largely  performed  during  the 
vacations  of  the  University  of  Wisconsin,  to  whose  chair 
Roland  Irving  was  called  in  1870.  Later  his  residence 
in  Wisconsin  led  to  two  events  of  prime  importance  in 
the  history  of  American  geology.  He  began  the  study 
of  the  Gogebic  iron  range  and  caught  the  clue  to  the 
origin  and  s'ratigraphy  of  the  iron  ores  in  all  the  Lake 
Superior  ranges;  and  he  later  undertook  the  mapping 
and  description  of  the  copper-bearing  rocks  of  the  Lake 
Superior  region.  The  formative  years  of  the  son  John 
were  passed  in  a  home  where  the  father,  Roland,  was 
preparing  the  famous  monographs  on  these  two  sub- 
jects. Not  alone  did  John's  father  work  upon  their 
preparation,  but  the  skillful  hand  and  fine  sense  of  color 
of  his  mother  were  placing  on  paper  the  beautiful  illus- 
trations of  the  microscopic  mineralogy  of  the  copper- 
bearing  rocks,  and  all  in  the  very  early  days  of  micro- 
scopic rock  study  in  America.  Year  after  year  I  have 
shown  these  beautiful  plates  to  my  classes  with  a  word 
of  appreciation  of  Mrs.  Irving,  who  so  skillfully  aided 
her  husband  with  his  monographs. 

In  John's  fourteenth  year,  illness,  preying  on  a  con- 
stitution never  over-strong,  deprived  him  of  his  father, 
and  left  with  him  the  almost  sacred  duty  of  following 
in  the  footsteps  and  continuing  the  work  of  one  inter- 
rupted at  thirty-nine  in  mid-career.  Mrs,  Irving  with 
her  three  children  moved  to  the  East  among  her  kins- 
folk, and  John  was  prepared  for  Columbia  College,  to 
represent  the  fourth  generation  of  his  name  upon  the 
alumni  rolls.  His  boyhood  period  closed  and  his  col- 
lege and  university  life  began. 

He  entered  in  1892  and  took  the  prescribed  courses 
of  the  time.  The  vacation  of  1895  following  his  junior 
year  was  passed  with  one  of  Professor  Osborne's  par- 
ties,   in    searching    for    Tertiary    vertebrates    in    the 


Brown's  Park  beds  of  northeastern  Utah.  On  the  ob- 
servations there  obtained  was  based  the  first  contribu- 
tion of  John  Irving  to  geological  literature.  Following 
his  senior  year,  he  went  with  me  to  the  Adirondacks 
and  had  a  month  or  two  of  experience  with  the  old-time 
crystalline  rocks  in  the  mountains  around  Elizabeth- 
town.  The  vacation  after  his  first  year  of  graduate 
study  we  found  a  place  for  him  in  the  field  party  of 
Dr.  Whitman  Cross  in  the  steep  and  rugged  mountains 
of  the  San  Juan  region  of  southwestern  Colorado.  About 
this  time  I  made  a  visit  to  the  northern  Black  Hills  of 
South  Dakota  and  became  impressed  with  the  extremely 
interesting  problems  presented  by  the  local  geology, 
which,  as  I  have  stated,  had  been  covered  by  the  pioneer 
work  of  Roland  Irving's  old  classmates  in  the  School 
of  Mines,  Henry  Newton  and  Walter  P.  Jenney.  A 
large-scale  map  had  been  prepared  by  Professor  Frank 
C.  Smith  and  Dr.  Macgillicuddy,  of  the  Dakota  School 
of  Mines,  at  Rapid  City,  and  by  the  generous  coopera- 
tion of  these  two  friends  we  were  enabled  to  start  our 
John  on  the  field  work  for  his  doctor's  dissertation. 
With  its  completion  and  the  taking  of  his  doctor's  degree 
in  1899,  the  second  period  of  his  life  merged  into  the 
third  period — that  of  active  work  in  the  outside  world. 
The  change  is  always  a  trying  one  to  a  young  man  and 
brings  an  experience  in  meeting  which  the  steadying 
hands  and  advice  of  his  old  professors  perhaps  do  their 
best  service. 

Combined  with  a  most  creditable  passing  of  the  civil 
service  examinations,  his  dissertation  on  the  Black  Hills 
brought  to  its  author  an  appointment  in  the  ranks  of 
the  U.  S.  Geological  Survey,  and  assignment  to  the  party 
then  undertaking  the  investigation  of  the  mineral  re- 
sources of  this  area.  The  study  of  the  mines  placed 
our  young  Dr.  Irving  in  close  association  with  the  most 
respected  of  American  mining  geologists,  that  fine,  true, 
Nature's  nobleman,  Samuel  Franklin  Emmons,  and  in 
the  end  made  of  our  John,  Dr.  Emmons'  closest  helper. 
Years  afterward  when  Dr.  Emmons  passed  away,  leav- 
ing in  fragmentary  and  uncompleted  state  the  great  new 
monograph  on  Leadville,  it  was  John  Irving  who  finished 
the  manuscript  and  forwarded  it  to  the  Survey  ready 
for  the  printer. 

P^ollowing  the  field  experience  in  the  Black  Hills, 
John  Irving  was  busied  in  association  with  F.  L.  Ran- 
some  in  the  Globe  district  of  Arizona ;  with  J.  M.  Bout- 
well  in  the  Park  City  district  of  Utah ;  with  W.  H.  Em- 
m.ons  in  the  Needle  Mountains  quadrangle  of  Colorado, 
and  with  Howland  Bancroft  at  Lake  City  in  the  same 
state.  He  also  did  mapping  of  coal-bearing  quadrangles  in 
Indiana,  under  M.  L.  Fuller,  and  in  Pennsylvania,  under 
M.  R.  Campbell.  While  on  the  Survey  and  spending 
the  winters  in  Washington,  John  Irving  entered  heartily 
into  the  life  of  the  younger  men  and  was  active  in  the 
so-called  Association  of  Aspiring  Assistants  of  the  Sur- 
vey, whose  initials  were  a  sort  of  caricature  of  the 
American  Association  for  the  Advancement  of  Science. 

But  the  desire  to  teach,  partly  inherited,  partly  ac- 
quired, was  very  strong,  too  strong  to  be  longer  sup- 
pressed, and  with  its  gratification  in  1903  John  Duer 
Irving  took  up  after  ripe  preparation  the  teacher's  part 
of  his  career.  The  opportunity  came  to  me  to  suggest 
to  my  old  friend  Professor  Wilbur  L.  Knight,  of  the 
University  of  Wyoming,  one  who  might  substitute  for 
him  during  a  year's  leave  of  absence.    The  offer  proved 
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asrreeable  to  Dr.  Irving,  and  he  undertook  the  work, 
retaining,  however,  his  connection  with  the  Survey  for 
the  free  time  of  the  vacations.  The  following  year  he 
was  called  to  be  assistant  professor  of  geology  at  Lehigh 
University,  and  was  promoted  to  the  full  chair  in  1906. 
In  1907  he  was  called  to  be  professor  of  economic  geol- 
ogy at  the  Sheffield  Scientific  School  of  Yale,  where  he 
shared  in  developing  the  mining  course  made  possible 
by  the  gift  of  the  Hammond  Laboratory.  This  profes- 
sorship Dr.  Irving  held  up  to  the  sad  event  which  has 
brought  us  together. 

In  1905,  while  John  Irving  was  at  work  at  Lehigh 
University,  the  plan  was  developed  of  establishing  a 
magazine  which  might  be  the  special  means  of  expres- 
sion and  record  for  the  vigorous  young  school  of  Amer- 
ican students  of  ore  deposits  and  applied  geology, 
which  had  then  become  a  marked  feature  of  our  scientific 
life.  We  gathered  a  little  band  willing  to  risk  a  part  of 
their  worldly  possessions  in  the  venture,  with  no  thought 
of  return.  John  Irving  was  our  choice  for  managing 
editor.  To  his  untiring  efforts,  ably  aided  by  the  un- 
selfish work  of  W.  S.  Bayley  as  business  manager,  we 
chiefly  owe  the  thirteen  volumes  of  this  most  valuable 
and  interesting  journal.  As  we  turn  its  pages  we  see 
from  time  to  time  the  subjects  which  specially  appealed 
to  its  editor.  His  work  in  the  mining  districts  em- 
phasized the  importance  of  oreshoots  and  local  places 
of  value  in  veins,  and  he  seeks  to  classify  and  systema- 
tize their  causes.  He  is  again  impressed  with  the  im- 
portance of  a  comprehensive  study  of  special  problems 
wherever  one  particular  case  of  them  may  be  illus- 
trated, as  contrasted  with  the  generally  localized  in- 
vestigations carried  on  by  one  individual.  The  com- 
mittee which  has  been  for  several  years  studying  sec- 
ondary- enrichment  with  L.  C.  Graton  in  charge  carries 
out  exactly  this  idea.  John  Irving's  extended  Leadville 
experience,  in  the  mines  where  S.  F.  Emmons  first 
formulated  the  ideas  of  replacement  of  rock  with  ore, 
leads  him  to  seek  to  establish  criteria  whereby  replace- 
ment bodies  may  be  identified.  Thus  as  we  turn  the 
pages  of  the  magazine  we  see  how  year  by  year  an 
active  and  thoughtful  mind  was  philosophically  ponder- 
ing now  this,  now  that,  important  phase  of  his  special 
branch  of  science. 

And  then,  while  in  the  full  exercise  of  his  many  use- 
ful activities,  rose  above  the  horizon  the  dark  cloud  of 
the  Robber  Barons'  war.  In  the  spring  and  early  sum- 
mer of  1916,  I  know  from  intimate  talks,  that  John 
Irving  felt  the  danger  menacing  his  country,  and  others 
like  it,  from  the  growing  threat  of  the  worst  features 
of  mediaevalism.  Being  unmarried,  he  believed  that, 
even  though  he  was  past  forty  years  of  age,  it  was  his 
duty  to  go  to  Plattsburg  and  enter  the  officers'  training 
camp.  He  took  up  its  routine  earnestly  and  serioui^ly 
and  he  wrote  with  great  pride  of  the  satisfaction  which 
his  promotion  to  be  a  non-commissioned  officer  gave  him. 
When  thtf  camp  closed  he  entered  his  name  as  one  avail- 
ablf*  for  service  if  conditions  called  for  him.  In  the 
Bprjng  of  1917  those  conditions  materialized.  He  took 
his  officer's  examination,  was  appointed  captain  and  was 
granted  leave  of  absence  by  the  authorities  of  Yale. 
At  first  he  expected  to  serve  as  topographic  engineer  or 
sm  an  interpn;t»!r  of  the  airplane  photographs.  He 
jeHtingly  referred  to  himself  as  ".skyographer."  Actually 
he  became  a  recruiting  officer  for  the  11th  Regiment  of 


Engineers,  in  whose  ranks  are  so  many  of  our  friends 
and  colleagues.  With  them,  he  sailed  for  France  in 
July,  1917.  Of  his  special  field  of  work  we  are  not  fully 
informed,  because  of  the  censorship,  but  my  own  let- 
ters from  him  inform  us  that  he  was  early  engaged  in 
railway  construction  and  worked  just  as  long  hours  as 
one  possibly  could  in  building  the  arteries  of  supply  and 
nourishment  of  the  Army.  His  duties  last  fall  we 
know  brought  him  under  shell-fire,  and  he  learned  to 
keep  his  nerve  amid  these  trying  conditions.  Like  so 
many  of  our  boys,  he  writes  jestingly  of  them,  taking 
the  dangers  in  the  light-hearted  way  of  our  countrymen 
as  being  all  in  the  day's  work. 

Later,  when  tunneling  and  the  exploding  of  mines 
beneath  the  enemy's  works  achieved  such  importance, 
he  was  transferred  to  the  engineers'  school  at  head- 
quarters, and  was  busy  with  a  seemingly  endless  proces- 
sion of  classes  to  be  instructed  in  the  rudiments  of 
mining  engineering.  His  letters  show  that  the  calls 
were  hard,  exacting  and  exhausting.  He  speaks  of  never 
having  worked  so  hard  in  all  his  life.  Probably  his 
vitality  ran  low,  and  his  powers  of  resistance  and  re- 
cuperation were  exhausted.  We  only  know  that  on  the 
26th  of  July,  despite  every  effort,  pneumonia  could  not 
be  resisted,  and  that  one  more  name  was  added  to  the 
honor  roll. 

As  we  all  look  back  over  this  brief  sketch  of  the  many 
activities  of  a  busy  and  useful  life,  we  see  that  it  was 
filled  to  the  very  limit.  Those  of  us  who  knew  John 
Irving  well,  know  that  the  duties  and  calls  were  met 
faithfully  and  with  a  high  sense  of  responsibility.  Many 
of  them  were  essentially  unselfish.  The  magazine 
Economic  Geology  was  a  labor  of  love.  The  time  of 
Professor  Irving  was  never  so  valuable  but  that  a 
student  could  command  advice  and  guidance.  The  full 
strength  and  more  of  Captain  Irving  was  given  to  his 
country.  And  yet  we  know  that  the  calls  often  bore 
heavily  on  a  physique  none  too  robust.  Although  tall 
and  broad-shouldered  of  stature,  our  friend  had  some 
delicacy  of  constitution  which  asserted  itself  at  times 
of  special  stress  and  which  gave  warning  that  certain 
limits  must  not  be  passed. 

Though  I  have  spoken  of  his  scientific  work,  I  have 
not  mentioned  that  many  talks  while  we  have  been  off 
together  on  the  trips  which  meant  much  to  us  both 
revealed  to  me  ambitions  in  literary  expression  and  com- 
position which  were  in  keeping  with  the  high  tradition 
of  his  family,  bound  up,  as  they  are,  with  one  of  the  very 
first  of  our  really  great  men  of  letters.  Insistent  calls 
prevented  John  Irving  from  realizing  all  that  was  in 
his  mind;  but  the  ambition  certainly  gave  lucidity  and 
clearness  to  his  scientific  writings. 

It  is,  however,  as  friend  that  we  like  best  to  recall 
him,  and  in  these  respects  we  know  well  that  while  jtiis 
work  lives  after  him,  the  fine  sweet  inspiration  of  his 
life  will  endure  still  longer.  We  live  in  the  most  trying 
times  with  which  we  have  all  been  confronted  for  nearly 
three  generations.  Faith  is  called  for  as  seldom  before 
in  our  experience.  We  must  have  the  grim  and  un- 
shaken holding  on  to  calm  belief  in  the  triumph  of  right 
and  in  the  subordination  of  cruelty  and  unbridled  sel- 
fi.-hness  to  the  control  of  law  and  justice.  A  decent 
consideration  for  the  rights  of  others  and  observance 
of  them  must  not  perish  from  the  earth,  nor  must  the 
rule  of  abominable  materialism  be  permitted  to  exer- 
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cise  its  sway  over  victims  uHable  to  protect  themselves. 
For  these  high  causes  John  Duer  Irving  gave  his  all. 
Useful  and  inspiring  as  he  v^^as  in  life,  he  rises  to  yet 
greater  heights  in  his  supreme  sacrifice,  and  to  us  who 
yet  remain  he  is  a  sermon  whose  moving  appeal  causes 
to  sound  aloud  the  deepest  chords  of  our  nature. 

We  men  of  engineering  training  are  almost  if  not 
quite  military  in  our  general  attitude  toward  life.  We 
are  repressive  of  emotion;  not  that  we  do  not  feel,  but 
that  we  are  anxious  that  our  feelings  should  be  real 
and  genuine,  and  not  the  light  thing  that  comes  and 
goes  like  a  fickle  breeze.  Tonight  we  can  give  full  and 
deep  expression  to  the  very  profound  emotions  which 
these  services  evoke.  At  such  times  prose  fails  us.  My 
old  classmate  and  dear  friend  in  the  School  of  Mines, 
Frank  Dempster  Sherman,  whose  verse  has  an  appeal 


seldom  equaled,  has  left  these  lines  with  us  as  if  they 
had  been  written  of  John  Duer  Irving: 

Lord,  in  whose  hand  I  am  but  dust, 

Make  Thou  of  me  a  vessel  whole, 

Worthy  to  guard  the  precious  soul 
Thou  gavest  me  in  trust. 
Keep  me  unmarred  by  strife  and  sin 

Throughout  the  brief  span  of  my  years. 

Let  joy's  bright  sun  and  sorrow's  tears 
Keep  pure  the  flower  within. 
Grant,  if  Thou  wilt,  mine  eye  to  see 

It  grow  to  beauty  at  thy  feet; 

To  find  at  last  the  blossom  sweet 
Of  immortality. 
And  when  this  body  that  is  mine. 

This  earthly  frame,  which  Thou  hast  made. 

Is  dust  and  with  the  earth  dust  laid. 
Lord,  take  the  flower  for  thine. 


By  WALDEMAR  LINDGREN 


A  WEEK  AGO  a  cable  message  reported  the  death 
of  John  Duer  Irving,  Captain  in  the  11th  Regi- 
ment of  Engineers  and  professor  of  economic 
geology  at  Yale  University.  The  announcement  will  bring 
the  deepest  sorrow  to  his  many  friends  and  a  sense  of 
great  loss  to  geologists  all  over  the  world,  for  Irving  was 
one  of  the  most  gifted  of  those  who  have  devoted  their 
lives  to  this  science.  Always  intensely  patriotic,  he 
was  one  of  the  first  who  joined  the  Plattsburg  Camp 
in  1916,  receiving  his  commission  as  captain  in  1917. 
Soon  afterward  he  left  for  France  with  one  of  the  first 
units,  and  he  had  since  been  continuously  on  duty  in 
the  field.  During  the  last  months  he  was  instructor  in 
a  school  of  mining  as  applied  to  the  war  in  France. 
Hard  work  and  unremitting  attention  to  his  duties 
told  at  last  on  a  constitution  which  was  not  as  strong 
as  his  broad  shoulders  and  commanding  stature  seemed 
to  indicate,  and  on  July  26th  he  succumbed  to  an  attack 
of  pneumonia. 

Captain  Irving  was  born  on  Aug.  18,  1874,  at  Madison, 
Wis.,  the  son  of  Roland  Duer  Irving,  the  noted  geologist. 
It  seemed  natural  and  fitting  that  he  should  follow  in  his 
father's  footsteps.  His  technical  education  was  com- 
pleted at  Columbia  University  under  the  guidance  of 
Professor  J.  F.  Kemp,  with  whom  he  formed  a  deep 
and  lasting  friendship.  In  1899  he  received  his  doctor's 
degree  there,  and  soon  afterward  joined  the  U.  S. 
Geological  Survey  and  spent  several  years  under  the 
direction  of  S.  F.  Emmons — the  second  great  geologist 
who  was  to  help  in  shaping  Irving's  career.  A  profes- 
sional paper  on  the  Bla<2k  Hills,  written  in  conjunction 
with .  S.  F.  Emmons  and  T.  A.  Jaggar,  embodies  the 
results  of  the  studies  of  these  years,  in  1904  he  was 
appointed  professor  of  geology  at  Lehigh  University, 
and  in  1907  was  transferred  to  Yale,  at  which  uni- 
versity he  held  the  professorship  of  economic  geology 
until  his  death.  As  a  teacher  he  inspired  his  students 
with  a  strong  love  for  geological  science,  and  many 
are  the  geologists  of  a  younger  generation  who  have  had 
the  help  of  his  guiding  spirit  in  their  studies.  For 
in  Irving  was  combined,  as  in  few  men,  a  depth  of 
learning  with  a  most  charming  and  unassuming  per- 
sonality. 

In  1905  when  a  small  group  of  economic  geologists 
decided  on  the  venture  of  publishing  a  journal  devoted 


to  the  practical  side  of  the  science,  the  question  arose  as 
to  who  should  be  intrusted  with  the  editorship  of  that 
publication.  After  a  short  deliberation,  Irving's  name 
was  proposed  and  unanimously  agreed  upon.  Irving 
accepted,  and  for  thirteen  years  his  name  was  indis- 
solubly  connected  with  the  journal  of  Economic  Geology. 
Under  his  leadership  the  doubtful  venture  became  a 
success,  and  the  thirteen  volumes  embodying  the  re- 
search of  American  and  foreign  geologists  in  the  prac- 
tical field  form  a  worthy  monument  in  honor  of  the 
devoted  editor  more  impressive  than  any  granite  or 
marble.  It  was  a  work  which  brought  no  pecuniary 
benefit;  it  was  undertaken  from  pure  love  of  the  science, 
and  no  one  can  fully  appreciate  the  amount  of  often 
seemingly  thankless  labor  which  it  involved. 

In  1911  Professor  Irving  wrote  a  paper  on  the 
criteria  of  replacement  in  ore  deposits,  based  on  studies 
in  many  fields.  This  paper,  published  by  the  Canadian 
Mining  Institute,  by  the  American  Institute  of  Min- 
ing Engineers,  and  by  Economic  Geology,  attracted 
general  attention  and  remains  a  classic  elucidation  of 
a  most  difl[icult  subject. 

Many  years  ago  Irving  was  selected  by  S.  F.  Emmons 
as  his  collaborator  in  the  new  Leadville  report  which 
was  to  complete  and  bring  up  to  date  the  description 
of  these  wonderful  deposits.  In  joint  authorship  they 
wrote  a  bulletin  published  by  the  U.  S.  Geological 
Survey  on  the  "Downtown  District,"  or  the  lower  part 
of  the  Leadville  district.  After  the  death  of  S.  F. 
Emmons,  the  preparation  of  the  monograph  was  en- 
trusted to  Professor  Irving,  and  occupied  many  years 
of  his  time.  Always  refusing  to  be  superficial,  Irving 
devoted  arduous  work  to  the  deciphering  of  the  com- 
plex structures,  and  finally,  just  before  his  departure  for 
France  in  1917,  the  manuscript  was  completed  and 
placed  in  the  hands  of  the  U.  S.  Geological  Survey  for 
publication. 

Many  other  investigations,  too  numerous  to  mention, 
were  undertaken  by  Irving.  In  conjunction  with  Mr. 
Howland  Bancroft,  he  published,  also  as  a  Survey  bul- 
letin, a  description  of  the  Lake  City  mining  district  in 
Colorado,  and  many  papers  in  Economic  Geology  bear 
witness  to  his  keen  insight  into  geological  problems. 

Besides  these  scientific  investigations,  Irving  carried 
out   at   various  times   many   private   examinations   of 
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mining  properties   in  the  United   States,   Alaska,   and 
Canada. 

His  friends  may  be  permitted  to  think  with  sorrow 
and  regret  of  his  passing  away  at  the  early  age  of  forty- 
four  years,  before  he  could  complete  his  life's  work. 
But  those  who  knew  his  gentle  and  noble  spirit  best, 
who  knew  his  indomitable  courage  and  his  devotion  to 
duty,  also  know  that  he  gladly  and  cheerfully  offered  the 
supreme  sacrifice  to  the  country  he  loved  so  well. 


Nitrate    Deposits    in    Amargosa    Sink 
Reported  On  by  Geological  Survey 

Discovery  of  large  deposits  of  nitrate  of  soda  in 
Amargosa  Valley,  Inyo  County,  Calif.,  was  reported 
to  the  Secretary  of  the  Interior  in  December,  1917,  and 
he  at  once  called  upon  the  Geological  Survey  to  make  an 
examination.  The  Survey  had  already  been  syste- 
matically exploring  other  well-known  nitrate  deposits 
along  the  Amargosa  River  above  Death  Valley,  among 
tliem  those  called  the  Upper  Canyon,  Lower  Canyon  and 
Saratoga  deposits.  The  examination  of  the  new  deposits 
lasted  from  Dec.  26,  1917,  to  Apr.  4,  1918. 

The  results  of  the  work  may  be  briefly  summarized 
as  follows:  In  all,  78  trenches  were  dug,  which  had  a 
total  length  of  3700  ft.  and  an  average  depth  of  2  ft. 
11  in.:  959  pits  were  dug  to  an  average  depth  of  1  ft. 
7  in.:  1085  samples  were  taken,  from  which  930 
analyses  were  made.  In  the  so-called  Upper  Canyon 
field,  at  Acme  Siding,  98  acres  is  estimated  to  contain 
1480  short  tons  of  sodium  nitrate,  but  an  overburden  of 
about  100,000  tons  would  have  to  be  removed  in  order 
to  extract  the  "caliche"  containing  this  nitrate.  In  the 
so-called  Lower  Canyon  field,  70  acres  is  estimated  to 
contain  510  tons  of  sodium  nitrate,  the  recovery  of 
which  would  involve  the  removal  of  an  overburden 
of  about  50,000  tons.  These  two  tracts  are  the  largest 
and  best  of  the  ground  examined,  and,  taken  together, 
include  168  acres,  which,  if  workable,  might  yield  1980 
short  tons  of  sodium  nitrate,  the  recovery  of  which 
would  involve  the  removal  of  150,000  tons  of  over- 
burden. The  results  of  examinations  at  other  places 
do  not  justify  estimates  of  tonnage  of  nitrate. 

The  Survey's  explorations  have  led  to  the  following 
conclusions : 

1.  The  nitrate  in  the  Amargosa  district  occurs  in  a 
blanket  of  so-called  "caliche,"  about  5  in.  in  average 
thickness,  which  lies  about  9  in.  below  the  surface  of 
the  ground.  The  nitrate  is  accompanied  by  other  salts, 
chiefly  sodium  chloride. 

2.  The  soil  above  and  the  bedrock  below  the  deposits 
contain  insignificant  amounts  of  nitrate. 

3.  The  high  dip  and  the  great  thickness  of  the  strata 
covered  Vjy  the  pro.specting  make  it  improbable  that 
deeper  beds  of  nitrate  occur   in   this  region. 

4.  The  "caliche"  in  general  contains  an  average  of 
lesH  than  2.5''r,  of  .sodium  nitrate,  the  ureal  distribution 
of  which  is  uneven. 

5.  The  Zabriskie  field,  in  which  the  newly  found  de- 
posit wa«  reported  to  lie,  contains  no  commercially 
valuable  nitrate. 

6.  The  Upper  Canyon  and  Lower  Canyon  fields,  the 
rr.ont  promiHing  in  the  Amargosa  district,  together  con- 


tain, according  to  careful  estimate,  about  168  acres 
of  niter-bearing  deposits,  which,  if  worked  regardless 
of  cost,  might  produce  about  1980  short  tons  of  refined 
nitrate. 

7.  The  quantity  of  nitrate  available  in  the  Amargosa 
district  is  so  small  and  the  cost  of  production  would 
be  so  great  that  the  district  as  a  whole  cannot  be 
regarded  as  a  source  of  commercial  nitrate. 

8.  No  further  work  on  the  areas  already  examined 
is  justified,  except,  perhaps,  as  purely  scientific  research. 

9.  The  occurrence  of  "caliche"  nitrate  deposits  in 
the  Amargosa  district,  rather  than  the  usual  cave  or 
disseminated  deposits,  makes  it  seem  possible,  though 
improbable,  that  really  valuable  deposits  of  nitrate 
may  occur  elsewhere  in  the  same   general  region. 

10.  Prospecting  should  be  continued  until  all  similar 
deposits  in  other  districts  have  been  tested  sufiaciently  to 
determine  their  value. 


Extensive  Bauxite  Deposits  in 
British  Guiana 

As  long  ago  as  1897,  and  again  in  1910,  Professor 
Harrison  reported  the  existence  of  extensive  deposits 
of  bauxite  of  exceptional  purity  in  British  Guiana, 
stated  Sir  Walter  Egerton  in  a  paper  recently  read  be- 
fore the  Royal  Society  of  Arts.  The  discovery  attracted 
little  attention,  however,  until  five  years  ago,  when  the 
Northern  Aluminium  Co.  of  America  applied  for  leases 
of  areas  containing  such  deposits.  The  British  gov- 
ernment stipulated  that  any  company  working  the 
deposits  must  be  under  British  control.  After  long 
negotiation,  a  company  has  been  formed  by  the  Amer- 
icans interested,  to  meet  government  requirements,  and 
the  first  cargo  of  bauxite  has  left  the  colony.  This 
company  has  acquired  large  areas  of  land  from  private 
owners  and  leases  of  a  considerable  extent  of  Crown 
land  in  the  vicinity  of  Wismar,  at  the  head  of  naviga- 
tion on  the  Demerara  River,  near  the  terminus  of  the 
little  railway  connecting  the  Demerara  and  Essequibo 
rivers.  Ships  drawing  16  ft.  can  reach  the  workings 
60  miles  above  Georgetown.  The  bauxite  deposits  have 
recently  been  traced  almost  from  the  Venezuelan  boun- 
dary right  through  the  colony  to  the  Dutch  border. 
Further  deposits  have  been  located  in  Dutch  and  French 
Guiana,  and  the  Guianas  probably  contain  the  most 
extensive  deposits  in  the  world,  and  some  in  very  ac- 
cessible positions.  Should  the  industry  develop  on  a 
large  scale,  local  electric  treatment  of  the  raw  material 
with  power  obtained  from  one  of  the  great  waterfalls 
is  nrobable. 


Producerfe  of  Tube-Mill  Pebbles  and  silica  linings  are 
KJven  in  a  recent  bulletin  of  the  U.  S.  Geological  Sm^vey  as 
follows:  Beach  pebbles — Robert  Bums  &  Co.,  Oceanside, 
San  Diego  County,  Calif.;  Frederick  E.  Browne,  619  I.  W. 
Hellman  Bldg.,  Los  Angeles,  Calif.;  Encinitas  Pebble  Co., 
P.  O.  Box  499,  San  Diego,  Calif.;  John  T.  Momand,  Encini- 
tas, Calif.;  Thebo  &  Tingman,  Encinitas,  Calif.;  Artificially 
rounded  rhyolite — Omer  Maris,  Manhattan,  Nev.  Cubical 
or  partly  rounded  3-  to  5-in.  quartzite  blocks — Jasper  Stone 
Co.,  204  Lytle  Bldg.,  Sioux  City,  Iowa,  Silica  linings— S.  W. 
Chiles,  123  Garrison  St.,  Bethlehem,  Penn.;  E.  L.  Lull, 
American  Flint  Co.,  Iron  City,  Tenn.,  and  Jasper  Stone  Co., 
204  Lytic  Bldg.,  Sioux  City,  Iowa. 
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July  2 — Price  of  copper  advanced  to  26c.  by  the  War 
Industries  Board. 

July  3 — International  Nickel  Co.  began  production  at 
its  Port  Colborne,  Ont.,  works. 

July  4 — Meeting  of  chief  gold  producers  of  British 
Empire  at  London  to  discuss  value  received  for  their 
product. 

July  6 — Department  of  Labor  refuses  to  permit  im- 
portation of  Mexican  labor  to  work  in  Arizona  coal 
mines. 

July  8 — International  Mining  Convention  held  at 
Revelstoke,  B.  C. — Branch  of  American  Mining  Con- 
gress formed  at  Oklahoma  City,  Oklahoma. 

Julj'  9 — Control  of  sulphur  production  taken  over  by 
the  War  Industries  Board. — Chemicals  Division  and 
Explosives  Division  created  by  the  War  Industries 
Board. 

July  15 — Meeting  of  petroleum  producers  held  in  San 
Francisco,  California. 

July  16 — Control  of  production  and  distribution  of 
chlorine  gas  taken  over  by  the  Government. 

July  18 — A.  Mitchell  Palmer,  Alien  Property  Custo- 
dian, announced  taking  over  of  the  Becker  Steel  Co.  by 
the  Government. 

July  19 — Gold  mining  listed  as  an  essential  industry 
by  the  War  Industries  Board. 

July  20 — Importations  of  manganese  ore  from  Asia 
and  Australasia  prohibited. 

July  22 — Meeting  of  stockholders  of  Mother  Lode 
Copper  Mines  Co.,  of  Alaska,  at  Seattle,  Wash.,  rati- 
fied sale  of  all  assets  of  the  company  to  the  Mother  Lode 
Coalition  Mines  Co. — Seizure  of  certain  metal  firms, 
among  them  being  L.  Vogelstein  &  Co.  and  Beer,  Sond- 
heimer  &  Co.,  was  announced  by  the  Alien  Property 
Custodian. 

July  29 — First  meeting  of  the  American  Zinc  Insti- 
tute held  at  St.  Louis,  Missouri. 

July  31 — Telegraph  and  telephone  systems  taken  over 
by  the  Government. 


Going  Some — the  27th 

A  squad  of  A  Company  recently  returned  from  a  tour 
of  duty  at  the  front,  after  spending  six  weeks  doing 
construction  work.  All  came  back  safe  and  sound.  They 
reported  that  they  found  front-line  work  very  interest- 
ing and  exciting,  and  they  were  able  to  show  what 
mining  men  can  do.  They  are  going  to  establish  a 
record  on  the  log  book  of  the  A.  E.  F. ;  every  man  has 
made  up  his  mind  to  that. 

The  second  battalion  of  the  regiment,  under  Lieut.- 
Col.  M.  E.  Gilmore,  has  been  transferred  from  Camp 
Meade  to  Camp  Leach.  He  now  has  over  800  men.  A 
large  number  of  these  were  recruited  in  the  Joplin 
district. 

The  first  battalion  had  to  leave  without  the  instru- 
ments for  the  band ;  but  the  second  battalion  has  got 
them,  the  band  is  now  organized  and  is  playing. 

At  a  recent  meeting  of  the  men  of  the  zinc  industry 
in  St.  Louis,  at  which  the  American  Zinc  Institute  was 
organized,  the  chairman,  Victor  Rakowsky,  in  asking, 
after  the  dinner,  for  subscriptions  to  defray  the  ex- 
penses of  the  meeting,  proposed  that  any   residue    (a 


common  word  in  the  metallurgy  of  zinc)  should  b-3 
turned  over  to  the  fund  for  the  '27th  Engineers.  This 
proposal  was  enthusiastically  received,  and  later  Mr. 
Rakowsky  announced  that  the  committee  conducting  the 
meeting  would  be  able  to  turn  over  at  least  $1000  to 
the  Comfort  Fund  for  the  regiment.  The  men  of  the 
zinc  industry  always  do  a  good  job  when  they  put  their 
hand  to  it. 

A  warm  friend  of  the  regiment,  the  manager  of  a 
large  mine  in  the  Northwest  writes  that  he  has  .started  a 
subscription  list  among  his  men  and  there  should  be  a 
remittance  from  them  immediately  after  their  next  pay 
day.  This  is  a  fine  idea.  Let  mine  managers  every- 
where start  the  ball  rolling  among  their  employees.  A 
little  from  each  man  will  make  a  big  total  for  the  mine. 
Let  us  see  what  mine  will  do  the  most  in  this  way. 

HOW  THE  COMFORT  FUND  STANDS 

Previously    acknowledged    $13,664.00 

Students   of   Wisconsin   Mining   School '   50  00 

A.  M.  Plumb   5  on 

c.  w.  Snow ;:::::       250 

Charles  A.  Mitke    5.00 

A.   A.   Hassan lo!oO 

A.  A.  Hassan,  .Jr • '  .'  5^00 

Emin  A.  Hassan 5  00 

Bernard   MacDonald 5  00 

C.   F.   Rand    50.00 

Calumet  &  Arizona  Mining  Co.  and  New  Cornelia  Copper 

^  Co 400.00 

Oscar  Lachmund    (fourth  contribution) 10.00 

C.  N.  Bell 10:00 

C.  S.  Witherell   25.00 

W.  G.  McBride 25.00 

Karl  Filers 50.00 

R.  T.  Hancock 5.00 

E.    E.    White 100.00 

S.  Ringlund 10.00 

H.  Foster  Bain 10.00 

Marc  Bailey 10.00 

Charles  Le  Vasseur  (second  contribution) 10.00 

W^illiam  Wraith    25.00 

H.  A.  Wheeler 10.00 

Nevada  Mine  Operators'  Association 100.00 

Louis   R.    Wallace    50.00 

H.    P.    Bowen    5.00 

H.  Li.  Brown  and  M.  W.  Hayward 16.00 

Iron  Cap  Copper  Co 50.00 

W.    N.    Smith 10.00 

E.  S.  Geary 5.00 

H.    J.    Wolf 10.00 

F.  H.    Siebold 10.00 

H.   A.    Kee 10.00 

W.    S.    Grether 5.00 

Marion  J.  Thomas 10.00 ' 

E.  F.    Eurich 10.00 

Liberty  Bell  Gold  Mining  Co 200.00 

H.  De  Witt  Smith    15.00 

Associated  Miners  of  the  University  of  Idaho 10,00 

New  Idria  Quicksilver  Mining  Co 100.00 

F.  P.    Burrall 25.00 

Livingston  Wernecke    5.00 

E.   P.  Mathewson    50.00 

Interest  to  June  26 82.61 

H.    W.    Hixon 10.00 

R.  C.  Canby 10.00 

S.   R.  Guggenheim 100.00 

Richard    Tavis    5.00 

Simon    Guggenheim     100.00 

J.    V.    Kelley 10.00 

Algernon    Del    Mar 4.00 

Sumner  S.  Smith    5.00 

Will   H.    Coghill 10.00 

Lincoln  Crocker    10.00 

C.   E.  Dewey    10.00 

Plymouth  Consolidated  Gold  Mines.  Ltd 100.00 

United    Eastern    Mining  Co 50.00 

W.  A.  Wilson    20.00 

Oscar  Lachmund    10.00 

W.    Rowland    Cox    10.00 

Tj.   D.   Huntoon    5.00 

Alaska  Mining  and  Engineering  Society   50.00 

W.   R.   Benedict    3.00 

Etheredge  Walker    25.00 

Fritz  Mella 1000 

Richard  McCarthy 10.00 

J.    N.    Houser    10.00 

Weedon    Mining    Co 50,00 

W^m.   H.  Kinnon 30,00 

A.    P.   O'Brien 10.00 

Total      $15.947.1 1 

Make  your  checks  payable  to  W.  R.  Ingalls,  treasurer 
of  the  Association  of  the  27th  Engineers.  Owing  to  the 
large  volume  of  work  involved  in  administering  the 
fund,  contributions  are  acknowledged  only  by  publication 
in  the  Journal. 
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I  Details  of  Practical  Mining  | 
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Steel  Cantilevers  Hold  Headframe 
Over  Mine  Shaft* 

Supporting  the  headframe  over  a  mine  shaft  by  can- 
tilever trusses  was  the  expedient  resorted  to  at  the  "A" 
shaft  of  the  Pioneer  mine  of  the  Oliver  Iron  Mining  Co. 
at  Ely,  Minn.,  because  of  unstable  ground. 

This  shaft  was  sunk  in  the  early  '90s,  and  was  then 
equipped  with  a  timber-frame  shafthouse.  It  had  been 
impossible  to  explore  the  ground  in  advance  to  such  an 
extent  as  to  determine  thoroughly  the  nature  of  the 
underlying  rock,  but  no  change  of  alignment  was  experi- 
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HEADFRAME    OF    MINE    SHAFT    IN    LOOSE    ROCK    IS 
CARRIED   BY   CANTILEVER   FRAMES 

enced  until  1900,  when  a  slip  in  the  formation  was 
noticed  about  135  ft.  below  the  collar  of  the  shaft.  The 
depth  at  that  time  was  1110  ft.  The  alignment  was 
maintained  without  difficulty,  however,  by  trimming 
the  timber.s  and  occa.sionally  replacing  a  shaft  set. 

A  Bteel  headframe  was  built  in  1909,  up  to  which 
time  the  Bettlement  at  the  surface  had  not  been 
serious.  In  this  structure  the  rear  columns  were  placed 
70  ft.  from  the  shaft  and  were  supported  on  independent 

»Enffin«ering  Netet-Itecord,  May  23,  1918. 


concrete  piers  founded  in  good  solid  ground.  The  front 
columns  and  ore-pocket  columns  were  supported  on  a 
concrete  base,  50  x  65  ft.  and  3  ft.  thick,  reinforced  at 
top  and  bottom  with  steel  rods,  so  that  when  settlement 
occurred  the  entire  front  portion  would  move  uniformly, 
thus  causing  no  undue  stress  in  the  steel  members. 

The  bases  of  the  rear  columns  were  provided  with  a 
hinged  joint.  The  bases  of  the  front  columns  and  ore- 
pocket  columns  were  fitted  with  brackets  so  that  jack- 
screws  could  be  placed  under  these  to  raise  the  columns 
and  thus  take  up  any  settlement  of  the  ground.  From 
1909  to  1912  the  settlement  due  to  the  slip  in  the  shaft 
amounted  to  9  in.,  which  was  taken  up  by  jacking  the 
front  columns  of  the  shaft  at  different  times  and  putting 
blocking  under  the  bases.  This  was  all  accomplished 
without  any  distortion  of  the  shafthouse  members. 

Movement  of  the  ground  became  much  more  serious 
in  1912,  and  it  was  apparently  unsafe  to  continue  mining 
operations  near  the  shaft  without  making  provision  to 
support  the  shafthouse.  Consideration  was  given  to 
three  different  methods  for  supporting  the  shafthouse 
and  pockets. 

The  first  plan  was  to  excavate  the  entire  portion  be- 
tween the  line  of  slip  and  the  shaft  and  construct  a  ver- 
tical concrete  wall  with  two  wings,  all  founded  on  solid 
rock.  This  would  extend  from  the  first  level  in  the  shaft, 
135  ft.  below  the  collar,  to  the  under  side  of  the  rein- 
forced-concrete  base  supporting  the  front  portion  of 
the  shafthouse,  as  shown  by  dotted  lines  A — A  in  the 
drawing.  The  wall  would  carry  the  entire  load  of  the 
foundations,  tracks,  cars,  front  portion  of  shafthouse 
and  ore  in  shipping  pockets,  and  would  support  the  rear 
portion  of  the  mine  shaft  from  the  first  level  to  the  sur- 
face. The  second  plan  was  to  excavate  beneath  the  rein- 
forced-concrete  base  and  place  two  horizontal  steel 
girders  under  it,  as  shown  by  dotted  lines  B — B.  The 
rear  ends  of  the  girders  would  be  anchored  on  good 
ground  back  of  the  slip,  and  the  ends  over  the  shaft 
would  be  supported  by  structural  steel  struts  or  columns 
placed  at  an  angle  of  45°  and  seated  on  solid  rock. 

The  third  plan,  which  was  adopted,  was  to  construct  a 
steel  cantilever  support,  having  its  footings  on  perma- 
nent ground  back  of  the  slip.  This  carries  the  portion 
of  the  shafthouse  above  the  stockpile  trestle,  which  con- 
sists of  skip  dumps  and  headsheaves.  All  main  columns 
of  the  shafthouse  were  disconnected  at  splices  at  the 
stockpile  floor  elevation,  except  the  rear  batter-brace 
columns,  which  have  a  firm  footing.  The  cantilever 
support  thus  maintains  the  headsheaves  and  skip  dumps 
in  permanent  position,  and  the  front  part  of  the 
shafthouse,  including  the  stockpile  floor  and  shipping 
pockets,  now  cut  loose  from  the  upper  portion,  will  be 
kept  in  position  by  jacking  up  and  blocking  the  column 
bases  as  may  be  required  by  ground  settlement. 

Adoption  of  this  plan  was  based  upon  the  fact  that  its 
first  cost  was  the  lowest,  and  that  this  structure  was 
above  ground,  where  it  could  be  erected  readily  and  in 
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spected  easily.  As  the  rear  columns  of  the  cantilever 
support  are  on  solid  rock  and  have  an  uplift,  the  pier 
excavation  was  made  in  the  shape  of  a  prismoid  and  the 
concrete  was  poured  without  the  use  of  forms.  The 
concrete  pier  was  made  large  enough  for  its  weight 
to  balance  the  uplift  due  to  the  weight  of  the  shafthouse 
portion ;  the  bond  of  the  prismoid  in  the  solid  rock  is  an 
additional  safety  factor. 

As  the  mine  shaft  is  constructed  of  timber  sets 
and  is  considerably  larger  than  the  skips  and  cages, 
there  is  sufficient  room  for  lining  the  timber  guides 
without  retimbering  or  enlarging  the  shaft.  The  canti- 
lever support  has  now  been  in  service  for  practically  five 
years,  and  has  kept  the  upper  part  of  the  shafthouse 
in  accurate  alignment.  The  lower  portion  has  settled 
two  feet,  which  has  been  taken  care  of  by  jacking  up  and 
blocking  the  front  column. 


Blasting  With  the   Lighting  Circuit 

By  Thomas  J.  Pascoe 

The  following  method  of  blasting,  which  is  practiced 
in  a  mine  in  the  vicinity  of  Norway,  Mich.,  is  sure 
to  explode  every  hole:  The  current  is  taken  from  a 
110-volt  lighting  circuit,  and  the  charge  is  fired  by 
means   of   a   single-throw   knife   switch,   connected   as 


LIGHTING   CIRCUIT   MAT   BE  USED   FOR   BLASTING.      BOX 
SHOULD  BE  LOCKED  WHEN  SWITCH  IS   OUT 

shown  in  the  illustration.  The  switch  is  provided  with 
fuse  plugs.  To  explode  15  holes,  a  10-ampere  fuse  is 
required.  The  blasting  wires  are  so  connected  with  the 
switch  that,  by  closing  the  latter,  they  are  cut  into  the 
lighting  circuit. 

The  switch  is  placed  in  a  wooden  box,  with  a  hole 
cut  in  the  door,  as  shov^oi.  When  the  door  is  closed, 
the  handle  of  the  switch  projects  outside.  This  is  done 
so  that  the  miner  may  know  positively  that  the  switch 


is  not  in  contact  with  the  live  wires  before  he  attempts 
to  connect  his  blasting  wires  to  the  charge.  Otherwise 
a  serious  explosion  may  occur. 

The  miners  prefer  the  method  detailed  to  the  old 
way  with  batteries,  as  it  never  fails  to  explode  every 
hole  at  the  proper  time.  The  switch  box  should  always 
be  kept  locked,  and  the  key  be  given  to  the  man  re- 
sponsible for  the  blasting.  The  knife  switch  should 
be  placed  with  the  live  connections  up.  Then  in  case 
the  door  should  be  left  open,  and  the  handle  drop,  it 
would  not  come  in  contact  with  the  live  wires. 


New  Method  of  Fastening  Wire  Cable 
Ends  to  Forged  Sockets 

Many  riggers  who  have  experienced  difficulty  in  mak- 
ing a  satisfactory  joint  when  placing  a  forged  socket  on 
the  end  of  a  wire  cable  will  doubtless  be  interested  in  a 


FIG.  1 


Fie.  2 


METHOD  OF  FASTENING  WIRE  CABI B  ENDS  TO  FORGED 
SOCKETS 

new  method  developed  by  John  T.  Willison,  of  Am- 
bridge,  Penn.  Mr.  Willison,  who  was  testing  19-strand 
cables  for  tensile  strength,  was  particularly  interested 
in  making  a  joint  which  would  be  stronger  than  the 
cable  itself.  After  trying  several  methods  unsuccess- 
fully, the  joint  failing  in  each  case  before  the  cabb  was 
loaded  to  capacity,  he  finally  conceived  the  idea  cf  se- 
curing the  cable  in  the  socket  with  iron  cement  in  the 
way  shown  in  the  illustration. 

The  cable  end  was  first  passed  into  the  socket,  as 
shown  in  Fig.  1.  One  of  the  outside  wires  was  un- 
twisted and  wrapped  tightly  around  the  others.  Above 
this  wrap  the  remaining  wires  were  untwisted  and 
belled  out  as  shown,  and  the  ends  turned  down. 
"Smooth-On"  Iron  Cment  No.  1  was  mixed  with  watsr 
to  a  smooth  putty-like  consistency,  and  the  socket  packed 
closely  with  this  material.  The  cable  was  then  pulled 
firmly  into  place  and  the  cement  allowed  to  metallize. 
In  metallizing,  the  iron  cement  expanded  sufficiently 
completely  to  fill  the  spaces  between  the  wires  and  be- 
tween the  cable  and  the  socket  shell  and  to  wedge  the 
joint  scurely.  A  firm  union  resulted,  which,  on  test, 
proved  to  be  stronger  than  the  cable  itself. 
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Company  Reports 


S'  ' 


Bunker  Hill  &  Sullivan  Mining 
And  Concentrating  Co. 

The  30th  annual  report  of  the  Bunker  Hill  and  Sul- 
livan Mining  and  Concentrating  Co.,  covering  the  fiscal 
and  calendar  year  1917,  shows  a  larger  tonnage  mined 
than  in  any  previous  year  and  larger  sales  of  silver  and 
lead.  In  addition  to  a  record  production,  considerable 
development  was  done  and  the  smeltery  began  oper- 
ations. 

Ore  reserves  blocked  out  total  3,457,419  tons.  The 
operating  data  are  summarized  in  the  accompanying 
Table  I.  At  the  Caledonia  and  the  Sierra  Nevada  Con- 
solidated properties,  operations  were  continued.  At  the 
Alhambra,  the  experimental  work  proceeded  with  fair 
results. 

T.A.BLE  I.    BUNKER  HILL  &  SULLIVAN    OPERATING  DATA,  1917 

Tons  mined 493,030 

Mill  ran,  days 355.70 

Tons  milled 493,030 

Assay  of  feed,  lead  % 10.6496 

Assay  of  feed,  oz.  silver 4.317 

Tons'  concentrates 103,981.84 

Average  assay  concentrates,  %  lead 45.1967 

Average  assay  concentrates,  oz.  silver 16.2794 

Contents,  concentrates,  tons  lead 46,996.499 

Per  cent,  extraction,  lead 89.51 

Contents,  feed,  oz.  silver 2,128,436.87 

Contents,  concentrates,  oz.  silver 1,692,765.17 

Per  cent,  extraction,  silver 79.54 

Value  of  feed $10,878,283.04 

Value  of  concentrates $4,943,782.37 

Economic  extraction,  % 45.44 

Tons  milled  per  24  hours 1,386.08 

Tons  concentrates  produced  per  24  hours.  ....  292.33 

Tons  lead  produced  per  24  hours 132.12 

Mining  cost  per  ton  mined $2,385 

Milling  cost  per  ton  milled $0,600 

Concentrate  cost  per  ton  shipped $0,227 

The  returns  from  lead  and  silver  shipped  were 
$9,546,874,  and  miscellaneous  income  increased  the 
receipts  to  $10,158,497.  Operating  costs  and  charges 
totaled  $6,306,423,  which  left  $3,852,074  as  the  year's 
operating  profit.  Deductions  of  $1,634,690  for  de- 
pletion of  ore  deposits  and  $$325,804  for  income  and 
exce.ss-profits  taxes  left  $1,891,580  as  net  profit. 
Dividends  paid  during  the  year  totaled  $2,043,750, 
and  the  gross  surplus  as   of  Jan.   1,   1918,   was   $44,- 

Unit  costs  of  exploration  and  mining  are  shown  in 
Table  II,  and  tho.se  of  milling  in  Table  III: 

TABLE    II.       UNIT    COST.S    OF    EXPLORATION    AND    MINING, 
BUNKER  HILL  &  SULLIVAN.  1917. 


Cost 
per  ft. 
Explor- 
ation 

.Superintendent  and  foremen 

Shift  boHses $0,172 

Machinemen 1.825 

Chuck  tenderH 1 .044 

Mineri! 0.242 

Shovelers  1.743 


Costs  Per  Ton 
.Stop-     Gen- 
eral       Total 


Inj? 

$0,039 
.1.30 
.046 
.181 
.357 


$0,023  $0,023 
040 


.001 


.136 
.049 
.181 
.362 


Carmen  and  trammen 

Motormen 

Timbermen  and  carpenters.  .  . . 

Hoistmen  and  skipmen 

Pumpmen   

Pipemen   

Nippers 

Supplymen   

Repairmen    

Timekeeper 

Contractors   

Concretemen    

Miscellaneous  labor 

Powder    

Fuse  and  caps 

Illuminants 

Lubricants    

Timber  and  lagging 

Miscellaneous  supplies 

Machine  shop  repairs 

Electrical  repairs 

Building  repairs 

Tool  shop  repairs 

Electric  power 

Compressed  air 

Heating    

Surveying    

Train  service 

Tramming  ore 

Tramming  men  into  mine 

Tramming  supplies  into  mine.. 

Contingent  expense 

Legal  services 

Depreciation    

Administrative  expense    

Free  light,  water  and  rent.  . .  . 
Taxes  and  insurance 


Cost 
per  ft. 
Explor- 
ation 

0.173 


1.692 
0.253 


Costs  Per 

Stop-  Gen- 

ing-  eral 

.042      

.021      

.168  .007 

.007      


Ton 


3.422 


3.172 
0.491 
0.059 

1.236 
1.735 
0.871 

0.022 
0.421 


1.256 
0.236 


.013 
.032 


.085 
.017 
.006 
.001 
.224 
.072 
.027 
.009 

.013 
.002 
.085 

.005 


.003 

.012 
.010 
.004 

.001 
.002 
.001 


.002 
.015 
.002 
.003 
.008 


.012 
.009 
.014 


.053 
.005 
.084 
.089 
.001 
.172 


Total  normal  expense $20,065  $1,582  $0,533  $2,328 

Extraordinary  expense 057       .057 


Total $20,065  $1,582  $0,590  $2,385 

TABLE  III.     MILLING  COSTS,  BUNKER  HILL  &  SULLIVAN,  1917 

^-Costs  in  Dollars  per  Ton— ^ 


u 


w 


It-  O  g  lU  2 

]    O         Ui3       0« 

Superintendent  and  foremen 014 

Shift  bosses  and  sampler Oil 

Crushermen    003 

C;onveyormen   006 

Machinemen 014  .025  .024  .025  .... 

Oilers    009 009  .... 

Roustabouts   001  .002  .001 002 

Laborers 006 002 

Watchmen    010 

Experimental  labor 003 

Screens    003  .003  .001 

Belts    014 001 003  .002 

Buckets Oil 

Roll  shells   002 002 

Ring  dies 001 

Mullers    001 001 

Crusher  parts 003 

General  machine  parts 001  .004  .... 


Total 
.043 
.021 
.180 
.034 
.011 
.003 
.013 
.044 
.010 
.004 
.011 
.001 
.002 
.095 
.019 
.007 
.002 
.230 
.106 
.041 
.016  t 
.008 
.014 
.029 
.090 
.012 
.015  \ 
.014 
.051 
.003 
.004 
.053 
.005 
.084 
.089 
.001 
.172 
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-Costs  in  Dollars  per  Ton- 


Pebbles    006 

Miscellaneous  supplies 009  .005  .013  .007  .014  .009 

Liners    002 

Trommel  screens 009 

Flotation  supplies 003  .... 

Machine  shop  repairs 001 004  .... 

Electrical  repairs 002 

Building  repairs 001 003  .001  .008  .012 

Mill  shop  repairs 003  .004  .003  .002  .007  .001 

Electric  power    028  .003  .015  .025  .020 

Water  and  water  power 001  .003 004 

Electric  light 005 

Heating 021 

Assaying    007 

Train  service 002 

Contingent  expense Oil 

Depreciation    043 

Administrative  expense    018 

Taxes  and  insurance 036 

Fire  protection 003 

Experimental  supplies 003 

South  mill  operation 026 


Totals 066  .041  .078  .071  .101  .243 


Dome  Mines  Co. 

The  Dome  Mines  Co.,  Ltd.,  operating  a  gold  mine  in 
the  Porcupine  district  of  Ontario,  reports  for  the  year 
ended  Mar.  31,  1918,  a  net  deficit  of  $45,869.  This  poor 
showing  was  a  result  of  the  mine's  having  been  closed 
during  four  months  of  the  year.  Labor  conditions,  in 
the  mine  especially,  owing  to  a  large  proportion  of 
enemy  aliens  being  employed  in  that  department,  grew 
steadily  worse,  and  finally  necessitated  the  shutdown. 
The  results  of  operations  during  the  first  eight  months 
are  shown  in  the  accompanying  tabulation. 

OPERATIONS    AND    EARNINGS    OF    DOME    MINES    CO.    FIRST 
EIGHT  MONTHS  OF  1918. 

Total        Per  Ton 

Tons  ore  milled 247,000     $4,272 

Earnings 

Amalgamation  bullion $    735,655.16       2.978 

Cyanidation  bullion 295,103.14       1.195 

Total  recovery $1,030,758.30  $4,173 

Operation  and  maintenance: 

Mining,  including  hoisting 234,534.94  .949 

Development  redemption   117,299.38  .475 

Crushing  and  conveying 26,912.39  .109 

Milling    234,473.29  .949 

Executive  expense,  N.  Y.  &  Toronto.  . .  7,591.32  .031 
Administrative    and    general    expenses 

at  mine 47,331.84  .192 

Taxes  and  insurance 18,036.94  .073 

Total  operating  cost 686,180.10  2.778 

Net  operating  earnings $344,578.20     $1,395 

Other   revenue    10,445.58         .042 

Net  profit    $355,023.78     $1,437 

The  net  profit  indicated  for  the  period  of  operations 
was  wiped  out  and  a  deficit  for  the  year  created  by  a 
net  loss  of  $118,564  during  the  four  months'  inactivity 
and  charges  of  $282,329  for  plant  depreciation.  One 
dividend  of  25c.  per  share  and  aggregating  $100,000  was 
paid.  Ore  reserves  are  estimated  at  1,950,000  tons, 
averaging  $5.10  per  ton. 


New  York  &  Honduras  Rosario 
Mining  Co. 

Favorable  results,  although  not  as  satisfactory  as 
those  of  its  banner  year,  1916,  are  shown  by  the  report 
of  the  New  York  &  Honduras  Rosario  Mining  Co.  for 
the  calendar  and  fiscal  year  1917.  The  company  operates 
a  silver  mine  with  important  subsidiary  gold  values  at 
San  Juancito,  Honduras.  The  year's  income  totaled 
$1,676,846;  operating  and  other  charges,  including  $62,- 
896  for  New  York  administration  expenses,  were  $1,- 
075,966,  leaving  $600,879.  Re.serves  for  depreciation, 
insurance  and  taxes  totaled  $94,005,  leaving  net  earn- 
ings of  $506,874.  Dividends  aggregating  $300,000  were 
paid  during  the  year,  and  $220,325  was  set  aside  for 
mine  depletion.  The  average  price  obtained  for  silver 
was  84.1c.  per  ounce. 

Ore  mined  during  the  year  was  141,218  wet  tons,  and 
125,900  dry  tons  was  milled.  The  average  content  was 
15.03  oz.  silver  and  0.117  oz.  gold  per  ton.  Recovered 
silver  was  1,670,612  oz.  and  gold  13,790  oz.,  represent- 
ing extractions  of  88.35c  and  89.7  Sc,  respectively.  The 
accompanying  tabulation  shows  comparative  operating 
costs  in  pesos  for  1916  and  1917: 

NEW    YORK    &    HONDURAS    ROSARIO    OPERATING    COSTS    IN 
PESOS  PER  TON,    1916-17. 

1917  1916 

Tonnage  milled 125,900     128,030 

^— Cost  per  Ton^ 

Mining    8.33  8.23 

Milling   5.67  5.53 

Administration    2.29  2.39 

Totals 16.29  16.15 

Increase    0.14  .... 

Value  of  peso  in  U.  S.  currency 46c.  39c. 

Average  rate  of  exchange 219  259 

Cost  per  ton  in  U.  S.  currency $7.43  $6.30 

It  is  evident  that  the  rate  of  exchange  plays  an  im- 
portant part  in  the  costs,  because  though  on  the  peso 
basis  the  cost  per  ton  as  compared  with  1916  was  only 
14  centavos  higher,  reduced  to  a  gold  basis  it  was  in- 
creased by  $1.13  per  ton. 


Silver  King  Consolidated  Mining  Co. 

Satisfactory  operation  in  all  departments  was  secured 
during  1917  by  the  Silver  King  Consolidated  Mining 
Co.,  according  to  its  annual  report.  The  company 
operates  a  silver-lead  mine  in  the  Park  City  district, 
Utah.  Progress  made  in  the  development  of  a  new- 
ore  zone  was  particularly  gratifying. 

The  fiscal  period  has  been  changed  to  corre.spond 
wath  the  calendar  year,  and  for  that  reason  the  report 
covers  only  11  months'  operation.  Ore  shipped  totaled 
10,260  tons,  9014  tons  being  crude  ore,  the  rest  con- 
centrates, of  an  average  value  of  $67.79  per  ton.  Ore 
sales  netted  $642,447  and  dividends  aggregated  $383,287. 
Production  of  metals  was  as  follows:  Silver,  451,627 
oa.;  lead,  5,016,627  lb.;  gold,  403  oz.;  and  copper,  248,771 
pounds. 

The  Gold  Output  of  the  United  Kingdom  for  the  year 
1016  amounted  to  207  oz.,  recovered  from  the  treatment  of 
13S8  tons  of  ore  from  a  mine  in  Merionethshire. 
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Events  and  Economics  of  the  War 
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Early  in  the  week  American  forces  took  Sergy  and 
Seringes  on  the  Marne  front,  and  the  battle  resolved 
itself  into  gun  duels  and  rear-guard  actions  the  last 
days  of  the  month.  Allied  troops  advanced  on  a  10-mile 
front  from  Buzancy  to  Fere-en-Tardenois.  The  Ger- 
mans have  retreated  behind  to  the  Vesle.  American 
troops  took  Fismes  by  assault,  and  obtained  a  footing 
on  the  south  bank  of  the  Vesle  in  this  sector. 

The  Soviet  at  Archangel  has  ousted  Allied  envoys. 
Field  Marshal  von  Eichkorn,  German  dictator  in  the 
Ukraine,  was  assassinated  by  an  alleged  agent  of  Czecho- 
slovaks. Bonar  Law  has  asked  the  Commons  for  a 
£700,000,000  vote  of  credit,  and  Sir  Eric  Geddes  an- 
nounces a  net  gain  in  shipping  tonnage  over  submarine 
depredations  of  100,000  per  month. 

Senator  Reed,  of  Missouri,  urges  one-man  control  of 
aviation  by  creation  of  an  air  minister.  McAdoo  has 
announced  a  three-weeks'  campaign  for  the  4th  Liberty 
liOan,  Sept.  28  to  Oct.  19.  Provisions  extending  draft 
ages  from  18  to  45  years  recommended  to  Congress  in 
War  Department's  new  man-power  program. 


Combing  Non-Essential  Industries 
For  Labor 

The  need  for  an  additional  million  men  for  work  in 
vital  war  industries  has  led  to  the  establishment  of 
Government  control  of  unskilled  labor,  and  the  adoption 
of  labor  bureaus  where  the  agents  in  charge  will  have 
full  power  to  withdraw  men  from  non-essential  indus- 
tries as  occasion  demands. 

No  advertising  for  unskilled  labor  in  future  will  be 
permitted  by  firms  or  individuals  who  employ  100  or 
more  persons  engaged  in  the  work  of  essential  produc- 
tions. All  efforts  to  secure  employees  must  be  made 
through  the  nearest  Government  bureau.  It  is  also 
not  permissible  to  recruit  labor  through  the  recognized 
agencies  without  a  permit. 


Will  License  Exports  to  Mexico 

Applications  for  licenses  for  exporting  to  Mexico 
the  various  commodities  mentioned  in  the  State  De- 
partment's press  bulletin  of  July  12  will  now  be  con- 
sidered by  the  War  Trade  Board,  it  has  been  announced. 
The  list  of  articles  given  in  the  bulletin  referred  to  in- 
cludes coke,  which  will  be  licensed  if  drawn  from  certain 
specified  districts;  articles  of  iron  and  steel  manufac- 
ture except  where  the  need  of  conservation  compels 
restriction  of  such  exports ;  articles  for  the  exploitation 
of  mine.s,  especially  cyanide,  dynamite,  caps  and  fuses; 
and  copper  in  manufactured  form,  as  well  as  zinc. 
Licenses  for  the  last  two  metals  will  be  granted  to  as 
great  an  extent  as  the  conservation  measures  of  the 
United  States  will  permit.  There  is  a  shortage  of 
ferromanganese  in  this  country,  and  licenses  for  this 


commodity  cannot  be  granted  with  much  freedom.  Li- 
censes for  mining  machinery,  where  required  for  produc- 
tion of  metals,  will  be  granted  liberally,  it  is  stated. 

Mexico  has  been  receiving  cyanide  needed  for  metal 
production.  All  countries  have  been  rationed  with  respect 
to  this  commodity,  as  there  is  not  enough  to  go  around. 
Export  licenses  have  also  been  granted  for  dynamite, 
caps  and  fuses,  as  needed  for  mining  purposes.  The 
other  articles  on  the  State  Department's  list  are  corn 
(30,000  tons)  ;  ammonia  for  ice  making  and  refrigerat- 
ing; agricultural  machinery;  common  soap;  and  certain 
foodstuffs,  as  well  as  a  considerable  amount  of  railway 
equipment. 

Spain  a  Producer  of  Potash? 

Discovery  that  Germany  does  not  hold  a  world  mo- 
nopoly on  potash,  says  a  press  dispatch  from  Amsterdam, 
comes  as  a  blow  to  innumerable  economists  who  repeat- 
edly have  assured  the  Germans  that  the  Fatherland 
could  impose  its  own  terms  of  peace  because  the  world, 
and  especially  America,  was  bound  to  come  to  Germany 
for  fertilizers. 

The  government  has  just  presented  a  report  to  the 
Reichstag  containing  the  warning  that  Spain  has  unex- 
pectedly entered  the  market  as  a  large  producer  of 
potash,  and  the  German  mine  owners  are  urged  to  organ- 
ize their  forces  to  meet  the  new  situation.  Germania 
says :  "Our  supposed  independence  as  regards  the  fixing 
of  our  own  prices  is  gone." 


War  Enhances  Tin's  Importance 

Tin  is  rapidly  coming  into  its  own,  if  indeed  it  has 
not  already  arrived,  owing  to  various  causes  brought 
about  by  the  war.  Tin  importations  into  the  United 
States,  according  to  a  compilation  by  the  National  City 
Bank,  of  New  York,  averaged  12.9c  per  lb.  in  value  in 
1897,  27.23c.  in  1900,  30.52c.  in  1910,  39.97c.  in  1917 
and  59.4c.  in  April,  1918,  and  responded  to  a  recent  jump 
of  $50  a  ton  in  London  with  quotations  in  the  New  York 
markets  of  $1  for  "spot  Banca,"  though  the  import 
prices  above  quoted  relate  to  the  cost  or  selling  price 
of  the  tin  in  the  markets  from  which  imported  into  the 
United  States,  and  not  those  in  the  New  York  markets. 

Despite  the  advance  in  price,  tin  continues  to  be 
greatly  in  demand  in  this  country,  chiefly  for  making 
tin  plate,  the  production  of  which  in  the  United  States 
has  grown  from  42,000,000  lb.  in  1892  to  1,000,000,000 
in  1903,  2,000,000,000  in  1912  and  2,766,401,227  lb.  in 
1917.  About  90%  of  the  tin  imported  into  this  country 
since  1893  has  gone  into  tin  plate.  Imports  of  tin  have 
grown  from  35,000,000  lb.  in  1890  to  70,000,000  lb.  in 
1900,  101,000,000  lb.  in  1910  and  approximately  140,- 
000,000  lb.  in  1917,  plus  10,000  tons  of  tin  ore,  valued 
at  about  $7,000,000.  This  importation  of  tin  as  ore  is 
a  comparatively  new  feature  in  America's  tin  supply. 
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Steel  Corporation  Advances  Wages 

The  United  States  Steel  Corporation  declared  the 
regular  quarterly  dividend  of  11%  on  July  31  and  an 
extra  one  of  3%  on  the  common  stock,  thus  continuing 
the  annual  rate  of  17%.  It  also  issued  a  statement  show- 
ing net  earnings  of  $153,273,641  and  increased  wages 
to  an  extent  that  will  add  at  least  $25,000,000  a  year  to 
the  payroll.  The  action  as  to  the  wage  advance  came  as 
a  surprise. 

Since  the  beginning  of  the  war  common  labor  in  the 
mills  of  the  Steel  Corporation  has  received  seven  ad- 
vances in  pay.  The  $2  a  day  level  which  prevailed  up 
to  February,  1916,  was  advanced  in  that  month  to  $2.20. 
The  successive  stages  of  the  advance  up  to  the  latest 
announcement  have  been  as  follows:  February,  1916, 
$2.20;  May,  1916,  $2.50;  December,  1916,  $2.75;  May, 
1917,  $3;  October,  1917,  $3.30;  April,  1918,  $3.80; 
August,  1918,  $4.20.  At  the  new  rates  of  pay  that  be- 
came effective  on  Aug.  1,  common  labor  will  be  receiv- 
ing more  than  twice  as  much  as  at  the  beginning  of 
1916.  Before  the  increase  just  granted,  the  average 
daily  wage  of  all  the  employees  of  the  Steel  Corpora- 
tion, excluding  those  in  the  administrative  branches, 
was  figured  at  around  $5,  against  $2.88  in  1914. 


Fuel  Oil  for  Great  Britain 

The  best  method  of  obtaining  fuel  oil  in  Great  Britain 
from  home  sources  is  by  the  carbonization  of  cannel 
coal,  according  to  a  report  just  issued  by  a  committee 
appointed  by  the  Minister  of  Munitions  to  investigate 
the  question.  Cannel  coal  could  be  carbonized  in  ex- 
isting vertical  retorts  at  gas  works,  although  no  largely 
increased  quantity  of  oil  can  be  obtained  from  this 
source  during  the  war,  owing  to  the  difficulties  of  labor, 
coal,  and  transport. 

The  report  indicates  that  other  sources  of  supply 
will  be  available  in  the  future.  These  include  drilling 
for  oil  in  Great  Britain,  further  development  of  the 
Scottish  shale-oil  industry,  and  increased  carbonization 
of  raw  coal.  In  the  latter  connection  it  is  declared  that 
about  1,250,000  tons  of  fuel  oil  might  be  obtained  from 
every  20,000,000  tons  of  coal  carbonized. 


Labor  Board  Sidesteps  Minimum  Wage 

A  resolution  has  been  adopted  by  the  War  Labor 
Board  marking  the  end  of  a  long  discussion  of  the  ques- 
tion of  establishing  a  fixed  amount  as  the  minimum  to 
be  paid  to  any  workman  in  the  United  States.  The 
period  of  the  war,  it  declares,  is  not  a  normal  period 
of  industrial  expansion,  from  which  the  employer  should 
expect  unusual  profits  or  the  employees  abnormal  wages ; 
it  is  an  interregnum,  in  which  industry  is  pursued  only 
for  common  cause  and  common  ends. 

The  board  should  be  careful,  continues  the  resolu- 
tion, in  making  conclusions  and  recom.mendations  dur- 
ing this  period,  based  on  approved  views  of  progress  in 
normal  times,  which,  under  war  conditions,  might 
seriously  impair  the  present  economic  structure  of  the 
country.  The  declaration  of  its  principles  as  to  a  living 
wage  and  an  established  minimum,  the  board  holds, 
should  be  construed  in  the  light  of  these  considerations. 


Australian  Association  Would  Exempt 
Base  Metals  From  Taxation 

The  Mining  Association  of  Western  Australia,  with 
headquarters  in  Perth,  has  been  organized  to  keep  the 
importance  of  the  mining  industry  before  the  public 
and  to  impress  upon  the  people  and  the  government 
the  necessity  of  fostering  its  development  at  this  time, 
according  to  the  Chem.  Eng.  and  Min.  Review,  of 
Australia.  At  a  hearing  before  the  State  Treasurer, 
it  was  contended  that  treatment  charges  in  eastern 
Australia  were  excessive,  and  should  be  reduced,  and 
that,  so  far  as  taxation  was  concerned,  the  base  metals, 
such  as  copper,  tin,  lead,  etc.,  should  be  placed  on  the 
same  exemption  list  as  gold.  It  was  suggested  that 
if  base  metals  could  not  be  exempted,  the  exemption  of 
£1000  allowed  to  be  deducted  in  respect  of  the  war-time 
profits  tax  on  new  industries  should  be  increased  to 
£10,000,  or,  alternatively,  that  the  rate  of  profit  which 
was  exempt  should  be  increased  from  10  per  cent,  to 
not  less  than  15  per  cent. 


Brazil  Ready  To  Lease  Monazite  Sands 

The  Brazilian  government  has  announced  its  readi- 
ness to  execute  leases  for  mining  and  exporting  mona- 
zite. This  mineral  is  found  on  the  seashore  almost  ex- 
clusively. The  leases  offered  by  Brazil  include  the  sea- 
coast  and  such  other  lands  along  the  shore  as  belong 
to  the  federal  government  of  that  country.  The  Con- 
sulate General  at  New  York  announced  that  he  would 
receive  bids  for  them  until  Aug.  6. 

Ordinarily,  Brazil  is  unimportant  as  a  producer  of 
monazite,  which  is  a  source  of  the  thorium  and  cerium 
used  in  the  manufacture  of  gas  mantles.  Much  of  the 
thorium  so  used  was  formerly  obtained  from  Austria 
and  Russia,  but  the  war  has  forced  the  Allied  govern- 
ments to  turn  to  other  sources. 


Mexico  Modifies  Oil- Land  Tax 

Recsnt  agreement  between  the  Mexican  government 
and  representatives  of  other  countries  will  result  in 
modifications  of  the  oil  decree  of  Feb.  19  last.  Lands 
which  have  been  legally  leased  and  manifested  but  not 
denounced  will  be  declared  free  land  if  not  denounced 
within  two  months  of  a  declaration  by  the  owner  or 
lessor  who  makes  the  manifestation.  Lands  legally 
leased  can  be  denounced  by  the  last  concessionnaire  or 
by  an  intermediary  if  manifestation  previously  has  been 
made.  Grants  of  land  may  be  reduced  at  any  time  and 
a  new  title  issued. 

Penalties  are  provided  for  non-compliance  with  the 
new  regulations,  which  are  effective  from  Aug.  1.  The 
tax  on  a  hectare  of  land  is  reduced  from  the  5  pesos 
called  for  in  the  February  decree  to  3  pesos.  The  gov- 
ernment will  accept,  in  payment  of  title,  fees  and  taxes, 
credits  which  the  companies  have  advanced  for  the 
dredging  of  the  Panuco  River.  Oil  lands  are  still  held 
to  be  in  the  same  category  as  mineral  lands,  in  that  the 
government  retains  original  title  to  the  subsoil. 


Priority  assistance  is  to  be  withheld,  by  the  War  Indus- 
tries Board,  from  employers  who  use  competitive  peace- 
time methods  in  the  procurement  of  labor,  resulting  in  the 
withdi'awal  of  labor  from  war  industries. 
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I  Industrial  News  from  Washington  | 

I  By  Paul  Wooton,  Special  Correspondent  | 


iiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiii: 


Bureau  of  Mines  Appoints  Gold- 
Mining  Committee 

Before  tendering  any  advice  for  the  relief  of  gold 
mining,  the  Bureau  of  Mines  will  gather  accurate  in- 
formation. A  committee  consisting  of  Hennen  Jen- 
nings, Charles  Janin,  H.  D.  MacCaskey,  J.  L.  Mackenzie 
and  F.  L.  Ransom  has  been  appointed  to  investigate  the 
matter.  A  questionnaire  will  go  to  all  those  engaged  in 
gold  mining  in  the  United  States,  and  one  of  the  princi- 
pal points  it  is  hoped  to  establish  is  the  loss  of  output 
which  will  probably  result  on  account  of  present  con- 
ditions. 

In  the  meantime,  members  of  Congress  and  Govern- 
ment officials  are  being  importuned  to  make  provision 
lor  a  bounty  on  gold  production.  Some  are  urging  that 
the  Secretary  of  the  Treasury  should  recommend  that 
gold-mining  operations  be  relieved  of  all  state  and 
county  taxes.  The  Director  of  the  Mint  is  in  confer- 
ence alm.ost  daily  with  those  interested  in  maintaining 
gold  production.  It  is  believed  that  the  Committee  on 
Ways  and  Means  is  fully  alive  to  the  situation,  and  that 
a  way  will  be  found  which  will  allow  excess  profits  to 
apply  on  such  gold  operations  as  are  regarded  to  be 
proper  subjects  of  taxation,  at  the  same  time  allowing 
immunity  in  cases  where  the  accumulated  profits  of 
years  become  suddenly  available. 


Object  to  Proposed  Modification  of  War- 
Minerals  Bill 

Friends  of  the  War-Minerals  bill  as  originally 
drafted  are  objecting  to  the  proposal  to  limit  the  meas- 
ure to  the  corporation  idea.  The  good  being  done  by  the 
Food  Administration,  thej^  declare,  would  be  tremen- 
dously lessened  if  its  activities  were  limited  to  the  wheat 
corporation.  They  believe  that  a  buying  and  selling  cor- 
poration would  interfere  importantly  with  private  in- 
dustry. The  licensing  feature  also  is  regarded  as  es- 
.sential.  The  case  of  platinum  is  cited  as  an  example 
that  adequate  powers  do  not  exist  for  the  .handling  of 
minerals,  when  so  many  difficulties  are  being  experi- 
enced with  a  metal  which  would  be  among  the  easiest 
to  control. 


Acti\  ity  in  C>hrome-Ore  Production 

Prospecting  is  being  conducted  actively  in  the  chrome 
depo.sits  of  Lancaster  County,  Penn.,  and  Chester  County, 
Md.  This  district  supplied  all  the  chrome  used  in  the 
United  States  from  1828  to  1883.  J.  H.  McGuire,  of  the 
Bureau  of  Mines,  who  has  made  a  personal  inspection  of 
the  region,  is  hopeful  that  it  soon  again  will  become  a 
producer  of  chrome.  Search  is  being  made  for  chrome 
sands  in  the  beds  of  streams. 

As  no  records  of  the  old  mines  are  in  existence,  there 
is  considerable  doubt  as  to  which  of  them  were  ex- 
haurtted  and  which  were  closed  by  their  inability  to  com- 


pete with  foreign  ore.  This  uncertainty  in  many  cases 
is  deterring  prospectors  from  reopening  old  shafts, 
many  of  which  are  several  hundred  feet  deep.  The  old 
Wood  shaft,  in  Lancaster  County,  was  sunk  to  a  depth 
of  more  than  700  feet. 

Some  hope  is  entertained  that  North  Carolina  may 
increase  its  chrome  production,  and  there  are  many  evi- 
dences of  the  interest  that  mining  men  are  taking  in  the 
possibility  of  developing  the  industry  further. 

Complaint  is  reaching  the  Bureau  of  Mines  from  pro- 
ducers of  chrome  ore  in  Oregon  that  western  production 
of  chrome  is  being  generally  referred  to  as  California 
production.  Oregon  producers  claim  to  be  responsible 
for  one-third  of  domestic  production  of  chrome  ore  and 
contend  that  they  should  have  credit  for  it. 


Common  Labor  Scarce  at  War  Plants 

A  shortage  of  25,000  common  laborers  exists  among 
600  war  plants,  according  to  returns  made  by  the  first 
GOO  plants  to  reply  to  a  recent  questionnaire  sent  out  by 
the  Department  of  Labor.  If  this  proportion  of  short- 
age is  maintained  at  all  war  plants,  the  lack  of  unskilled 
labor  presents  a  more  serious  problem  than  had  been 
anticipated.  During  August  and  September  it  is  ex- 
pected that  the  demand  for  unskilled  labor  in  the  war  in- 
dustries will  almost  double. 

Contract  labor  may  be  brought  into  this  country  from 
Mexico  when  it  is  destined  for  employment  in  any  min- 
ing enterprise.  This  is  an  extension  of  the  recent  order 
of  the  Secretary  of  Labor  which  permitted  the  impor- 
tation of  Mexicans  for  use  in  agricultural  work  and 
in  the  mining  of  lignite  coal.  The  present  extension 
also  allows  the  use  of  Mexican  common  labor  in  con- 
nection with  construction  work  being  done  by  or  for  the 
Government  in  the  erection  of  buildings  in  Texas  and  in 
portions  of  Arizona,  New  Mexico  and  California. 

Unforeseen  difficulties  made  it  impossible  for  the  De- 
partment of  Agriculture  to  bring  into  the  United  States 
the  entire  120,000  tons  of  nitrate  of  soda  which  was  pur- 
chased in  Chile  by  the  War  Industries  Board.  Owing  to 
the  difficulty  in  securing  ships,  and  from  the  fact  that 
two  of  the  ships  assigned  to  the  transportation  of  the 
nitrate  were  wrecked,  it  was  possible  to  bring  in  but 
75,000  tons.  The  nitrate  which  reached  this  country 
was  sold  to  farmers  at  $75.50  f.o.b.  ports. 


Fine  Crushing  of  High  Siliceous  Manganese  Oxide  Ores 

from  Arizona,  Califoraia,  Nevada  and  Utah,  so  as  to 
liberate  the  manganese  oxide  from  the  adhering  siliceous 
Kanguc;,  iias  given  encouraging  results  ifl  the  concentrating 
experiment  being  conducted  at  the  Lake  Superior  station 
of  the  Bureau  of  Mines.  Flotation  tests  are  being  made  on 
rhodochrositc  ores  from  Butte  and  70%  of  the  sphalerite 
contained  in  the  ore  is  being  recovered  as  a  flotation  product, 
the  rhodochrositc  and  quartz  remaining  in  the  tailings. 
The  object  of  the  experiments  is  to  determine  the  best 
kind  and  the  amount  of  oil  to  be  used. 
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Field  Artillery  Central  Officers' 
Training  School 

A  field  artillery  central  officers'  training  school  for 
civilians  between  20  years  and  8  months  and  40  years 
1  of  age,  and  for  enlisted  men  of  the  army,  has  been  es- 
tablished at  Camp  Zachary  Taylor,  about  six  miles 
southeast  of  Louisville,  Ky.  The  course  will  be  about 
12  weeks,  and  it  is  planned  that  new  classes  will  start 
from  time  to  time,  as  demanded  by  the  needs  of  the 
service  and  the  number  of  approved  applicants.  This 
will  be  hereafter  the  only  training  school  in  the  United 
States  for  candidates  for  commissions  in  the  field 
artillery,  which  includes  both  heavy-  and  light-horse 
and  motorized  artillery. 

Civilians  entering  the  school  must  agree  to  serve  in 
the  Army  for  the  period  of  the  war,  if  they  fail  to 
receive  commission — those  within  the  draft  age  by 
voluntary  induction  and  those  above  the  draft  age  by 
voluntary  enlistment.  Civilians  will  be  kept  in  a  sep- 
arate organization  for  quarantine  and  preliminary  train- 
ing for  about  a  month  after  induction  or  enlistment. 
Thus  the  course  for  them  will  be  virtually  four  months. 
Enlisted  men  sent  to  the  school  from  various  organiza- 
tions throughout  the  country  as  described  hereafter  will 
immediately  enter  the  school  upon  arrival. 

Both  enlisted  men  and  civilians,  after  entering  the 
school,  will  be  relieved  from  time  to  time,  as  they  dem- 
onstrate unfitness  to  be  officers,  and  will  be  transferred 
to  other  organizations.  Successful  candidates  will  be 
either  commissioned  second  lieutenants  immediately 
upon  graduation  or  designated  officer-candidates  and 
sent  to  replacement  depots,  where  their  education  and 
training  will  be  continued  and  where  they  will  be  given 
practical  experience  in  drilling,  training  recruits  and 
handling  men.  As  the  needs  of  the  service  demand,  the 
officer-candidates  not  commissioned  immediately  upon 
graduation  will  be  commissioned  second  lieutenants 
from  replacements  depots,  according  to  demonstrated 
ability  and  qualifications,  and  thereafter  promotion  to 
higher  grades  will  be  by  selection. 

Record  of  Applicant  Must  Be  Above  Reproach 

The  field  artillery  is  in  urgent  need  of  a  large  number 
of  officers.  The  object  of  this  school  is  to  train  a  body 
cf  men  fitted  to  fill  the  more  responsible  positions  of 
command,  and  every  effort  will  be  made  to  select  men 
of  exceptional  character  and  proved  ability.  Though  it 
is  desired  to  give  an  opportunity  to  all  eligible  citizens 
to  apply,  no  man  should  make  application  whose  record 
is  not  in  every  respect  above  reproach  and  who  has  not 
the  fundamental  characteristics  to  inspire  respect  and 
confidence. 

Officers  are  needed  who  have  had  a  scientific  and  tech- 
nical education,  but  this  is  by  no  means  the  requisite  to 
selection  of  candidates.  It  is  essential,  however,  that 
every  candidate  should  now  have  or  be  fitted,  through 
previous  study,  to  reacquire  at  the  school  a  thorough 
understanding  and  working  knowledge  of  arithmetic 
and  algebra,  to  include  quadratic  equations  and  plane 
geometry.  Civilians  must  be  graduates  of  a  high  school 
or  have  pursued  an  equivalent  course  of  instruction.  A 
knowledge  of  trigonometry  to  include  solution  of  tri- 
angles and  logarithms  is  desirable. 

All  candidates  must  be  citizens  of  the  United  States. 


No  one  is  eligible  who  was  born  in  a  country  with 
which  the  United  States  it  at  war  or  in  a  country  allied 
to  such  a  country,  unless  he  emigrated  to  the  United 
States  before  the  age  of  five  years.  Older  men  of 
mature  judgment,  gained  through  experience  in  busine.ss 
and  professional  life,  are  especially  desired.  Such  men 
need  not  hesitate  to  enter  because  on  graduation  they 
cannot  be  commissioned  higher  than  second  lieutenants, 
as  promotion  will  be  by  selection  and  should  be  rapid  if 
they  demonstrate  ability.  Enlisted  men  of  all  branches 
of  the  Regular  Army,  National  Army  and  National 
Guard,  except  the  Coast  Artillery  Corps,  Signal  Corps 
and  labor  units,  are  eligible,  but  they  must  possess  the 
qualifications  given  above  for  civilians  and  in  addition 
be  recommended  through  the  commanders  of  the  divi- 
sions, departments,  depot  brigades,  or  camps  to  which 
they  belong. 

Form  Provided  Must  Be  Used  in  Applying 

All  civilians  will  be  required  to  make  application  to 
attend  this  school  by  filling  out  a  blank  form  provided, 
in  which  they  agree  to  enlist  for  the  duration  of  the  war, 
if  over  draft  age,  or  be  voluntarily  inducted  if  within 
draft  age,  and  to  report  at  this  school  when  ordered. 
After  filling  out  these  forms,  both  classes  of  civilians 
will  be  examined  by  a  reputable  physician  at  their  own 
expense,  or  by  an  Army  medical  officer,  whose  report 
will  be  entered  on  the  application  in  a  place  provided 
therefor.  A  second  examination  will  be  required  before 
entering  the  school  unless  this  preliminary  examination 
was  made  by  an  Army  medical  officer.  Thereupon  the 
application  will  be  forwarded  by  the  applicant  to  the 
nearest  officer  on  duty  as  professor  of  military  science 
and  tactics,  or  other  designated  agency,  together  with 
three  testimonials  from  reputable  persons  as  to  good 
character. 

As  soon  as  possible  thereafter  the  applicant  will  be 
notified  to  appear  at  his  own  expense  for  examination 
before  the  professor  of  military  science  and  tactics  or 
other  authorized  agency.  He  will  be  rated  and  his 
application  will  be  forwarded,  together  with  a  recom- 
mendation, to  the  school.  Applications  thus  received  at 
the  school  will  be  reviewed  and  approved  or  rejected, 
and  applicants  will  be  notified  of  the  action  taken. 

Approved  applicants  above  the  draft  age  will  be  re- 
quired to  report  at  the  school  for  enlistment  immediately 
upon  receipt  of  subsequent  notification  to  do  so,  but 
will  receive  reasonable  prior  notice.  Approved  applicants 
within  the  draft  age  will  be  required  at  a  subsequent 
date  to  appear  before  their  local  board  within  24  hours 
after  receipt  of  summons  from  said  board  and  agree  to 
accept  or  refuse  individual  induction.  If  they  accept, 
they  will  be  inducted  into  the  service  and  sent  to  the 
school  within  seven  days. 

Enlisted  men  are  required  to  make  application  to 
attend  the  school  through  their  division,  department, 
depot  brigade,  or  camp  commanders,  and  will  be  ordered 
to  the  school  from  time  to  time  when  called  for  by  the 
headquarters  at  the  school. 

All  civilians  while  at  the  school  will  receive  the  pay 
of  private,  first  class  ($33  per  month).  Upon  gradua- 
tion as  officer-candidate  they  will  be  appointed  to  the 
grade  of  sergeant  and  receive  $38  per  month.  WTiile 
at  the  school  and  after  being  graduated  as  officer- 
candidates,   food,   clothing,   bedding,   etc.,   will   be   fur- 
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nished.  A  man  with  a  wife  must  allot  not  less  than 
?lo  a  month  to  her.  To  this  the  Government  adds  $15, 
if  there  are  no  children;  $25,  if  there  be  one  child; 
^32,  if  two.  and  $5  a  month  for  each  additional  child. 

Men  within  the  draft  age  wull  be  sent  to  the  school 
at  the  Government's  expense.  Those  above  the  draft 
age  will  be  required  to  travel  to  the  school  at  their  own 
expense,  but  will  be  reimbursed  to  the  extent  of  3ic. 
per  mile.  When  commissioned  second  lieutenants,  they 
will  receive  $141.67  per  month,  and  allotments  will 
automatically  cease.  Quarters  will  be  furnished  of- 
ficers, but  not  for  their  families.  Married  second 
lieutenants,  in  addition  to  the  above,  will  receive  com- 
mutation of  quarters  amounting  to  $24  per  month,  mak- 
ing their  total  compensation  $165.67  per  month.  Of- 
ficers are  required  to  pay  for  food  and  clothing. 

Upon  entering  the  school,  candidates  will  not  be  al- 
lowed to  keep  in  the  barracks  any  luggage  but  a  handbag 
or  a  barracks  bag.  They  should  not  bring  trunks  with 
them.  Civilian  clothing  may  not  be  worn  at  the  school, 
and  must  be  sent  home  after  arrival  or  otherwise  dis- 
posed of.  All  applications  should  be  addressed  to  Field 
Artillerj-  Central  Officers'  Training  School,  Camp  Zach- 
arj-  Taylor,  Louisville,  Kentucky. 


Utah  Mining  Congress  Offers  Views  On 
Proposed  Western  Wage  Regulations 

The  following  telegram  was  prepared  by  a  committee 
appointed  at  a  meeting  of  Utah  mine  operators  on 
July  29  and  was  immediately  forwarded  to  W.  B.  Wilson, 
Secretary  of  Labor,  at  Washington,  D.  C.  The  committee 
consisted  of  G.  W.  Lambourne,  Imer  Pett,  C.  W.  Whit- 
ley and  L.  D.  Anderson. 

At  a  meeting  today  of  operators  representing  more  than 
909c  of  the  metal  output  of  this  state,  it  was  voted  unani- 
mously to  submit  for  the  consideration  of  your  department 
our  views  with  respect  to  proposed  wage  regulations  af- 
fecting Western  metal  mines.  The  meeting  was  the  result 
of  the  recent  visit  here  of  Verner  Z.  Reed  and  E.  P.  Marsh, 
of  the  President's  Mediation  Commission,  who  courteously 
granted  an  interview  to  a  committee  of  metal-mine  op- 
erators on  July  27.  The  impression  gained  from  the  meet- 
ing and  subsequent  press  announcements  was  that  the 
mediators  would  recommend  to  your  department  that  a 
zone  be  created  embracing  eight  Western  mining  states, 
including  Utah,  Arizona,  Montana  and  Nevada;  that  a 
uniform  scale  of  wages  be  applied  throughout  this  zone  and 
that  a  Government  commission  be  appointed  to  reinstate 
wage  differentials  with  power  to  make  its  findings  retroac- 
tive wherever  necessary.  The  operators  were  urged  by  the 
commissioners  to  feel  entirely  free  to  present  directly  to 
your  department  any  objection  to  their  plan  which  from  the 
operators'  intimate  knowledge  of  the  business  they  might 
be  in  a  position  to  make. 

We  are  in  sympathy  with  the  suggestion  to  "set  the  price 
of  labor,"  as  the  Government  has  fixed  the  price  of  our 
products,  but  we  believe  that  the  price  of  labor  should  be 
based  on  conditions  where  the  labor  is  employed  and  not 
on  conditions  elsewhere.  Realizing  the  complex  nature  of 
this  problem,  we  suggest  the  careful  consideration  of  the 
following  points  before  any  final  decision  be  reached: 
First,  Utah  differs  from  Montana,  Arizona  and  Nevada  in 
that  a  great  many  of  its  mines  are  dependent  on  lead  and 
zinc  ores.  Although  the  price  of  lead  and  zinc  is  low  com- 
pared with  copper,  the  lead-zinc  mines  are  obliged  either 
to  pay  the  wat^e  scale  prevailing  in  the  great  copper  mines 
of  the  state,  face  endless  labor  difficulties  or  close  down. 
If  required  to  meet  the  still  higher  wage  scale  of  Montana, 
Arizona  and  Nevada,  the  only  possible  course  for  many 
will  l>e  U)  KUHpend  operations.  The  numerous  wage  in- 
creaHes  in  Utan  since  the  beginning  of  the  war  have  al- 
ready forced  some  mines  out  of  business  and  made  the 
situation  of  many  others  exceedin;^ly  precarious.  The  rate 
of  output  of  lead  and  silver  from  the  Utah  smelteries  has 
Buffered  a  reduction  of  1G%  compared  with  the  correspond- 
ing period  laht  year.     A  further  curtailment  will  be  the  in- 


evitable effect  of  a  still  further  advance  in  their  expenses. 
Second,  the  wage  differential  between  Utah  and  Montana, 
Arizona  and  Nevada  has  always  existed.  This  condition  ig 
due  to  natural  causes  and  was  created  largely  if  not  wholly 
by  the  miners  themselves  as  the  result  of  differences  in  cli- 
mate, living  conditions,  character  and  surroundings  of 
work  and  other  circumstances.  It  is  not  that  the  Utah 
operators  are  trying  to  pay  a  lower  wage  than  is  paid  in 
other  states,  but,  on  the  contrary,  that  the  working  miners 
of  those  states  demand  a  wage  differential  as  a  premium  to 
offset  what  the  miners  themselves  have  determined  to  be 
less  favorable  living  and  working  conditions  in  Montana, 
Arizona  and  Nevada.  Third,  the  wage  scale  of  the  Utah 
mines  is  already  disproportionately  high  as  compared  with 
the  scales  established  by  the  Government  for  identical  labor 
in  shipyards  and  on  railroads.  To  again  change  the  mine 
rates  will  cause  a  tremendous  upheaval  in  the  entire  indus- 
trial organization  of  the  states  affected,  cause  extreme  dis- 
satisfaction among  the  Government  railroad  employees  and 
plunge  the  whole  labor  question  in  all  of  the  Western  mining 
states  into  chaos. 

We  feel  that  these  consequences  would  have  been  fore- 
seen by  the  Presidential  Mediation  Commissioners  had  they 
had  time  to  familiarize  themselves  with  all  phases  of  the 
situation  and  that  their  recommendations  would  then  have 
been  different  in  many  respects.  We  would  respectfully  re- 
quest that  you  acquaint  Messrs.  Reed  and  Marsh,  as  well 
as  the  boards  of  your  department  which  may  be  interested, 
with  the  contents  of  this  statement. 

Every  one  present  at  our  meeting  was  deeply  sensible 
of  the  disinterested  and  patriotic  purpose  of  the  mediators 
and  of  your  department,  and  it  was  the  universal  desire 
to  aid  in  every  way  possible  in  stabilizing  the  industrial 
situation.  All  wished  to  deal  as  generously  with  their  em- 
ployees as  was  consistent  with  the  maintenance  of  the  pro- 
duction and  financial  support  required  by  our  country  in 
these  crucial  days. 


Metal  Production  of  Western  States 

Advance  figures  for  the  mine  production  of  gold, 
silver,  copper,  lead  and  zinc  in  1917  by  the  states  of 
Arizona,  California,  Utah,  Oregon  and  Washington  have 
been  compiled  by  the  U.  S.  Geological  Survey.  In  the 
original  tables  from  which  the  accompanying  compila- 
tion has  been  made  the  production  is  given  for  each 
county. 

METAL  PRODUCTION  OF  WESTERN  STATES 

Arizona  California         Utah  Oregon   Washington 

Number  of  producers.'                   484  a                       334  76  136 
Ore    produced,    tons              '^ 

(2000  1b.) 15,770,193  3,003,250     15,358,481  142,438  172,119 

Gold,  oz 245,173  971 ,734          162,305  72,165  23  816 

Silver,  oz 6,983,913  1,775,431     13,479,133  125,656  282,320 

Copper,  lb 712,166,891  48,153,139  246,674,153  2,474,487  2.199,518 

Lead,  lb 23,465,445  21,868,628  178,521,958  (a)  9,789,687 

Recoverable  zinc,  lb....         20,894,860  10,872,716    21,286,871  (a)  1,195,567 

Total  value 3209,393,802  $37,685,985  $99,328,165  $2,270,874  $2,289,286 

(a)    Information  not  given. 


Verbal  Modification  of  Written  Leases 
By  a.  L.  H.  Street* 

Under  the  statute  in  force  in  most  states,  to  the 
effect  that  an  agreement  not  to  be  performed  within 
one  year  is  not  enforceable  unless  evidenced  in  a  writ- 
ing signed  by  the  person  to  be  bound,  modification  of  a 
mining  lease  by  reducing  the  royalty  to  be  paid  should 
be  stated  in  writing.  But,  under  uniform  rulings  of  the 
courts  that  where  one  party  to  an  agreement  has  ma- 
terially performed  his  part  of  the  contract  this  will  cure 
original  invalidity  of  the  agreement  arising  from  want 
of  written  obligation,  an  oral  modification  of  a  mining 
lease  will  be  sustained  in  favor  of  the  lessee  where,  on 
the  faith  of  the  modification,  he  has  sunk  shafts  and 
paid  royalties.  The  points  were  decided  by  the  Spring- 
field, Mo.,  Court  of  Appeals,  in  the  recent  case  of  Last 
Chance  Mining  Co.  vs.  Tuckahoe  Mining  Co.,  202  South- 
western Reporter,  287. 


•Attorney  at  law,  820  Security  Bldg.,  Minneapolis,  Minnesota. 
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Labor's  Responsibility 

THE  reports  of  railway  operations  under  Govern- 
mental direction  furnish  food  for  serious  reflec- 
tion. In  spite  of  the  advantages  theoretically  derivable 
from  coordinated  management — which  were  the  basis 
of  optimistic  hopes  and  promises  six  months  ago — the 
railways  are  making  a  poorer  financial  showing  than 
they  were  previous  to  the  taking-over.  The  reason  is 
increased  costs,  especially  for  labor.  The  income  from 
the  increased  freight  and  passenger  rates  has  not  yet 
exhibited  itself  in  the  reports,  howsver. 

But  here  we  have  an  expression  of  what  is  going  on 
in  all  industry.  Labor  demands  and  gets  increased 
wages  on  the  ground  of  increased  cost  of  living.  Then 
the  products  of  labor — food,  hardware,  transportation 
and  everything — have  to  be  advanced  in  price,  and  the 
cost  of  living  rises  further.  So  things  go  around  in  a 
vicious  circle.  The  price-fixing  policy  of  the  Govern- 
ment does  not  stop  it,  but  rather  aggravates  it.  When 
the  Government  itself  takes  over  an  industry,  for  ex- 
ample transportation,  it  finds  itself  obliged  to  advance 
prices  in  just  the  way  that  it  refuses  to  let  the  producers 
of  commodities  do.  Who  can  shut  his  eyes  to  the  pros- 
pect that  a  continuance  of  this  policy  will  break  down 
production,  just  as  it  broke  down  transportation? 

This  is  labor's  day.  The  demand  for  labor  is  great 
and  the  supply  is  short.  Labor  is  economically  justified 
in  taking  advantage  of  this  situation  and  getting  all 
it  can.  But  labor  is  making  its  great  mistake  in  not 
taking  advantage  of  its  opportunity  by  working  hard 
and  saving.  Never  before,  in  the  history  of  the  world, 
did  labor  have  such  a  chancs  to  rise  in  the  economic 
scale,  to  better  its  conditions  of  living,  to  provide  against 
sickness  and  old  age.  Many  workers  appreciate  this 
and  are  acting  accordingly.  But  too  many,  in  every 
industry,  find  in  high  wages  and  great  demand  for  their 
services  the  excuse  to  work  only  part  time  and  to  work 
inefficiently.  Complaints  of  company  managers  that 
they  have  to  keep  15,000  men  on  their  payroll  in  order 
to  get  the  work  of  10,000  for  full  time,  and  that  the 
output  par  man  even  on  full  time  has  diminished 
seriously,  are  far  too  common.  The  evidence  respecting 
this  subject  is  too  sweeping  and  too  conclusive  to  per- 
mit of  there  being  any  mistake  about  it. 

This  disastrous  situation  results  from  interfering 
with  the  law  of  supply  and  demand  in  the  case  of  c?,  '.tal 
and  keeping  hands  off  in  the  case  of  labor.  The  aim  is 
by  price-fixing  to  restrict  the  earnings  of  capital  and  to 
tax  severely  what  can  be  realized,  while  those  of  labor 
are  unrestricted  and  untaxed.  This  theory  disregards 
the  elemental  facts  that  capital  works  all  the  time  and 
constantly  studies  to  improve  efficiency,  creating  an- 
nual savings  that  go  to  swell  the  wealth  and  power  of 
the  nation,  while  labor  wastes,  both  in  extravagant  con- 
sumption and  in  failure  to  produce  efficiently  and  by 
indulging  in  Mlene'^s. 


Appeals  to  patriotism  have  ameliorated  this  evil  in 
the  cases  of  shipbuilding  and  coal  mining  and  no  doubt 
in  other  things.  An  offsetting  factor  also  is  the  con- 
stant effort  of  the  administrators  of  industry  to  increase 
the  mechanicalization  and  efficiency  of  their  methods, 
although  the  shadow  of  the  tax  gatherer  is  an  ever- 
present,  deterring  influence.  But  everybody  knows  that 
the  general  attitude  of  labor  is  that  of  indifference  and 
slackness,  not  owing  to  any  lack  of  patriotism  (quite 
the  contrary),  but  due  to  ignorance  of  the  fundamental 
principles  of  economics  and,  unfortunatily,  to  human 
nature.  The  opportunity  of  labor  to  improve  its  work- 
ing conditions  is  something  to  be  viewed  with  approval. 
The  opportunity  of  labor  to  increase  its  wages  is  some- 
thing that  is  economically  natural  and  beyond  cavil. 
But  the  wastefulness  of  labor,  especially  of  its  time,  and 
the  indifference  of  labor,  especially  in  its  interest,  are 
things  that  cannot  be  condemned  too  strongly.  Already 
there  are  pessimists  who  say  "Labor  is  going  to  get  all." 
If  it  ever  succeeds  in  that  it  will  find  that  it  gets  nothing. 
Such  an  economic  demolition  as  that  of  Russia  is  the 
only  outcome  of  such  a  course. 

Some  states  have  passed  laws  to  the  effect  that  "all 
able-bodied  men  between  the  ages  of  18  and  50  must 
v/ork  at  least  36  hours  each  week  at  some  useful  occupa- 
tion," under  penalty  of  $100  fine,  or  three  months  in 
jail,  or  both.  But  why  only  36  hours  per  week  and  not 
44  or  48?  Does  not  the  36-hour  provision  legalize  the 
mischievous  habit  of  part-time  work,  which  is  so  em- 
phatically playing  into  the  hands  of  the  Huns? 


The  American  Zinc  Institute 

THE  meeting  of  the  zinc  producers  of  the  country 
in  St.  Louis  last  week,  at  which  steps  were  taken  to 
organize  an  American  Zinc  Institute,  was  in  all  respects 
successful.  It  brought  together  both  miners  and 
smelters,  who  came  from  all  parts  of  the  country,  and 
sheet-zinc  rollers  as  w:ll,  and  enabled  them  to  become 
acquainted  with  each  other  and  discuss  the  problems  that 
concern  them  all.  In  the  present  condition  of  their 
industry,  these  problems  are  serious,  and  they  must 
have  careful  consideration,  to  be  followed  by  joint  action 
in  the  proper  directions,  if  serious  disaster  is  to  be 
averted. 

A  pleasing  thing  about  the  recent  convention  was  the 
^ood-fellowship  that  was  exhibited  and  the  moderation 
of  thought  that  was  expressed.  There  was  no  harangu- 
ing about  grievances  between  miners  and  smelters,  no 
invocations  of  Governmental  assistance  in  the  way  of 
price-fixing  or  otherwise,  and  no  talk  about  forming  a 
sort  of  a  cartel  and  regulating  production,  even  if  the 
Government  might  be  disposed  to  connive  in  such  an 
illegal  proceeding.  On  the  contrary,  the  keynote  was 
distinctly  for  nothing  but  legitimate  cooperation  in  the 
direction  of  research,  experimentation  and  increasing 
the  use  of  the  product;  and,  in  another  direction,  the 
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increasing  of  efficiency  in  production.  These  are  the 
straight  paths  that  have  a  sound  economic  foundation 
and  are  free  from  pitfalls  and  quagmires. 

The  zinc  industry  can  do  much  for  itself  in  these 
ways.  The  prime  question  that  comes  first  before  it 
is  for  the  organizing  committee  to  frame  a  bi-oad 
constitution  and  a  simple  system  of  business  procedure. 
The  next  great  question  will  be  for  the  board  of  21 
directors,  representing  the  whole  industry,  to  decide 
whether  it  is  going  to  approach  the  problems  in  a  big 
way  or  a  little  way.  If  they  are  well  advised  they 
will  choose  the  former,  remembering  the  adage  of 
"Nothing  venture,  nothing  have,"  and  remembering, 
further,  that  these  are  days  when  time  is  too  preciouR 
for  anv  of  it  to  be  lost  by  dilly-dallying. 


Captain  Irving 

PROFESSOR  KEMP  and  Professor  Lindgren  have 
fittingly  furnished  the  memorials  of  the  good  gentle- 
man and  gallant  soldier  of  whose  loss  we  heard  last 
week.  It  was  proper  that  these  should  be  written  by 
fellow-geologists  who  were  very  near  to  him  and  could 
esteem  his  professional  attainments  better  than  any  ono 
else.  But  the  entire  craft  of  mining  engineers  knew 
of  him  and  gloried  in  his  being  an  officer  in  the  11th 
Engineers,  which  was  one  of  the  first  regiments  to  go 
over  and  distinguished  itself  so  famously  at  Cambrai. 
The  thought  that  we  shall  not  see  our  friend  again 
cuts  another  wound  in  our  bosoms,  such  as  we  felt  when 
we  heard  of  the  death  of  Lieutenant  Hague.  These 
wounds,  and  others  yet  to  come,  will  heal,  but  that  we 
have  had  them  will  be  an  inspiration  to  all  of  us, 
and  the  memory  of  these  friends  will  linger  with  us 
as  flowers  of  chivalrv. 


War-Time  Economies 

IT  HAS  long  been  realized  that  charcoal  would  precip- 
itate gold  or  a  gold  compound  from  aurocyanide  solu- 
tion; but,  in  spite  of  the  low  first  cost  of  charcoal  and 
the  comparatively  high  cost  of  zinc,  practically  nothing 
has  been  done  to  adapt  the  cheaper  material  as  a  precip- 
itant. The  money  spent  on  research  along  practical 
lines  in  the  metallurgy  of  gold  has  been  insignificant, 
and  nearly  all  the  advance  made  has  been  due  to  the  in- 
dividual and  unaided  efforts  of  a  few  metallurgists  who 
have  made  time,  in  the  midst  of  their  complex  duties,  to 
devote  to  research.  It  was,  however,  only  when  the  cost 
of  zinc  became  almost  prohibitive  that  two  metallurgists 
set  to  work  and  evolved  a  scheme  for  using  charcoal 
satisfactorily,  in  place  of  zinc  or  aluminum.  The  Moore- 
Edmands  process,  described  in  this  issue,  resulted ;  and, 
although  initiated  as  a  war  economy,  it  is  reported  to 
give  better  precipitation  than  the  zinc  or  aluminum 
m.ethod,  with  a  greater  saving  of  gold,  and  cleaner  solu- 
tions, with  an  economy  of  chemicals.  A  sound  objection 
will  be  advanced  against  the  use  of  charcoal  in  any 
known  system,  in  that  the  silver,  often  associated  with 
gold  in  nature,  is  not  precipitated  satisfactorily.  The 
objection  in  insufficient  to  condemn  the  new  process,  and 
there  are  doubtless  many  institution.s  where  research  is 
^J€ing  carried  out  and  where  the  problem  might  be  solved, 
if  thi.s  iH  not  done  by  private  individuals. 

Precipitation    with    lump    charcoal    had    undesirable 


features,  and  the  majority  of  metallurgists  were  com- 
placent in  their  convictions  that  there  was  no  possibility] 
for  successful  application.  In  most  cases  zinc  was  giv- 
ing good  results;  in  others,  the  more  expensive  alumi- 
num was  used.  When  difficulty  was  experienced  it  was 
considered  inevitable,  and  the  wasteful  addition  of 
cyanide,  to  a  degree  far  above  that  needed  for  the  ef- 
fective solution  of  the  gold,  was  frequently  advocated  to 
mitigate  precipitation  troubles. 

Besides  the  introduction  of  charcoal  as  a  precipitant, 
other  instances  could  be  cited  to  prove  that  economy  is 
not  invariably  its  own  reward.  The  results  are  often  a 
far-reaching  in  their  economic  significance,  and  beyond 
the  vision  of  those  whose  conception  of  efficiency  is  to 
get  the  most  at  the  least  expense.  Economical  traits, 
should  be  encouraged  to  the  utmost,  both  for  the  value 
of  the  habit  acquired  and  for  the  gain  in  net  results, 
which  often  extends  far  beyond  a  saving  in  money  or 
material. 

The  Demand  of  the  Gold  Miners 

THE  gold  miners  of  the  country  are  going  to  meet 
soon  at  Reno,  Nev.,  to  discuss  the  serious  situation 
in  which  they  find  themselves.  It  looks  as  if  their 
ideas  would  crystallize  in  a  demand  for  a  bonus  of 
$10  per  oz.  upon  gold  production.  As  compared  with 
the  increased  cost  of  labor  and  supplies,  that  is  modest 
enough,  although,  if  taxation  be  also  abated,  it  may 
not  be  so  bad.  However,  the  asking  for  this  is  one 
thing  and  the  getting  of  it  is  another. 

It  is  clear  that  if  aid  be  not  extended  to  the  gold 
miners  the  production  of  gold  will  decline  very  rapidly. 
The  economists  and  financiers  will  have  to  decide 
whether  they  are  willing  that  should  happen,  or  not. 
Our  own  Treasury  Department  has  already  expressed 
itself  very  emphatically  in  the  negative,  but  it  has  not 
said  whether  it  wants  to  keep  gold  mines  in  operation  > 
sufficiently  to  pay  a  bonus  to  them.  I 

In  a  previous  article  on  this  subject  we  pointed  out? 
that  the  payment  of  a  bonus  on  new  gold  production 
v/ould  be  equivalent  to  creating  a  premium  for  gold. 
It  might,  however,  be  managed  so  that  the  condition 
would  not  necessarily  be  such.  Thus  the  Government 
might  enter  into  an  agreement  to  pay  to  what  are 
distinctly  gold  mines  a  bonus  of  $10  per  oz.  upon  their 
production,  not  to  exceed  the  average  annual  rate  of 
a  series  of  recent  years.  In  some  such  way  clandestine 
deliveries  might  be  excluded  and  the  plan  be  resolved 
into  a  class  subsidy,  analogous  to  what  there  used  to 
be  on  certain  steamship  services.  The  whole  thing 
might  be  unsound  and  uneconomic^indeed  would  be — 
but  in  these  days  we  have  come  to  think  that  in  many 
bad  practices  the  end  justifies  the  means. 


Socialism  and  Sedition 

NATURE  is  a  hard  task-mistress.  She  has  never  let 
it  be  easy  for  people  to  get  their  living.  Since  the 
appearance  of  the  human  race  on  this  planet,  it  has  had 
to  struggle  for  existence.  The  struggle  was  harder,  and 
there  was  more  anguish  and  suffering,  in  the  Stone  Age 
than  there  is  now.  But,  although  conditions  on  the 
whole  are  easier  in  the  20th  century  than  they  were  in 
the  lOth,  and  the  same  may  be  said  of  the  previous  cen- 
turies in  precession,  there  are  many  people,  probably  the 
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majority,  who  have  a  hard  time  of  it,  Heaven  knows; 
who  are  unhappy,  who  excite  the  sympathy  of  the  kindly 
hearts  among  the  classes  that  are  more  fortunate.  But 
sentiment  cannot  be  allowed  to  run  away  with  common 
sense,  without  courting  economic  and  national  disaster. 
The  proletariat  and  sentimentalists  may  rage  against 
capitalism  and  pray  for  abolition  of  the  system.  But 
j  overthrow  the  system,  reduce  the  captains  of  industry 
land  the  subordinate  leaders  to  the  ranks,  then  the  mass 
of  the  people  would  soon  starve  to  death,  for  they  would 
not  know  what  to  do.  Look  at  Russia,  where  leader- 
ship has  been  discarded,  where  deliberate  efforts  have 
been  made,  not  only  to  extinguish  property  rights,  but 
also  to  eliminate  the  intelligent  classes  of  people,  lest 
once  more  they  may  rise  in  position  and  prosperity 
above  the  masses. 

In  the  United  States  there  is  nothing  that  prevents 
any  one  from  rising  to  the  top.  Most  of  our  great  in- 
dustrial leaders  are  men  of  humble  ancestry,  who  be- 
gan work  in  overalls,  but  who  worked  hard  and  used 
their  brains.  Most  men  do  not  use  their  brains;  most 
men  do  not  even  want  to  work.  The  root  of  economic 
evil  in  this  country  today  is  that  too  many  men  will  not 
work  full  time.  There  is  too  much  of  the  four-days-per- 
week  idea,  instead  of  six  days  and  full  efficiency.  There  is 
loo  much  poisonous  socialistic  nonsense,  which  is  operat- 
ing to  reduce  our  national  efficiency.  Karl  Marx,  a  Ger- 
man, created  the  germs  of  this  infection.  The  Hun  lead- 
ers propagated  them  and  disseminated  them  among 
foreign  countries,  taking  good  care  to  suppress  them  at 
home.  It  was  a  shrewdly  malevolent  policy,  and  ap- 
preciating that,  we  should  combat  it.  Socialism  and  se- 
dition, in  these  days,  are  pretty  much  the  same  thing. 
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The  letter  to  his  friends  which  D.  M.  Riordan  com- 
posed upon  the  approach  of  his  70th  birthday,  and  which 
we  published  in  this  column  of  the  Journal  of  July  9, 
inspired  one  of  his  friends  to  address  to  him  this 
splendid  combination  of  philosophy  and  poetry: 
My  dear  friend: 

In  the  days  when  grouches  are  in  order,  when  we  are 
complaining  because  the  Government  needs  our  boys  and 
our  money  and  is  taking  both;  when  we  are  very  sad  if  we 
have  no  money  or  boys  to  give;  when  we  kick  if  we  have 
to  go  ourselves  and  damn  our  luck  if  we  are  too  old  and 
infirm  to  go,  it  is  good  to  see  a  little  sunshine  playing  over 
the  old  rockpile  and  to  feel  that  there  is  still  some  optimism 
in  the  air.  It  is  good  to  know  that  there  is  one  fellow,  who, 
having  seen  all  sides  of  life,  having  seen  the  ore  pinch  out 
in  the  bottom  and  every  blooming  face  in  waste,  is  now 
smiling  and  by  example  telling  us  to  pack  our  troubles  in 
the  old  kit  bag  and  forget  them;  is  telling  us  that  the 
pinches  are  only  local,  and  never  mind  how  long  we  have 
worked,  we've  got  20  years  of  good  going  ahead  of  us.  I 
say  it's  good  to  be  poked  in  the  ribs  by  such  a  fellow  and 
poked  hard,  too. 

Your  letter  of  appreciation  to  the  Almighty  reminds  me 
that  He  stakes  out  the  claim  that  we  must  work,  and  daraed 
unpromising  the  claims  sometimes  appear  on  the  surface. 
But  if  we  will  only  work  them  with  the  tools  that  He  has 
given  us,  it  will  be  found  that  they  are  all  pretty  good 
'claims,  after  all,  and  that  the  mint  returns  are  just  about 
in  proportion  to  our  work.  Some  of  us  surely  make  a 
darned  poor  fist  of  it.  We  are  inclined  to  fool  ourselves; 
we  get  out  a  lot  of  rock  and  keep  the  stamps  a-dropping  and 
making  the  devil  of  a  noise;  we  put  on  lots  of  quick  and  rub 


the  plates  hard  and  make  big  clean-ups.  But  in  the  end 
the  amalgam  must  be  retorted,  and,  while  we  may  have 
fooled  ourselves  with  the  stuff  we  have  put  away  in  the 
safe,  we  can't  fool  the  Lord.  If  we  have  done  poor  work, 
there  will  be  nothing  but  copper  and  dirty  sulphides  to 
hand  in.  If  we  have  been  men  and  done  the  work  of  men, 
there  will  be  a  little  bar  of  gold,  and  the  Father  will  say 
"Well  done,  thou  good  and  faithful  servant.  Enter  thou 
into  the  Kingdom  of  the  Lord." 

It  is  my  hope  that  I  will  not  have  to  try  to  fool  the  Lord, 
but  that  I  may  have  just  a  little  of  the  real  metal  in  my 
bar— enough  to  get  through  the  Gates;  so  that  when  D.  M. 
Riordan  walks  in  wearing  a  nice  new  Stetson  and  expert 
boots  he  will  say:  "Well,  bless  my  soul!  How  the  hell  did 
he  get  here?     It's  sure  enough  my  old  friend  B ." 

This  is  the  sort  of  talk  that  the  young  fellows  ought 
to  treasure.  The  oldsters  appreciate  it,  for  they  know 
that  it  embodies  the  essence  of  experience,  the  sterling 
silver  of  friendliness  and  the  refined  gold  of  character. 


There  are  some  people  in  the  financial  district  who 
are  of  the  opinion  that,  before  attempting  to  take  the 
beam  out  of  the  eye  of  the  profiteering  meat  and  steel 
and  copper  trades,  the  Government  had  better  take  a 
look  in  the  glass  to  see  whether  or  not  there  is  a  mote 
in  its  own  eye,  says  the  Evening  Post.  If  that  is  done 
in  the  case  of  the  railroads,  some  people  are  declaring, 
the  Government  will  find  that  it  is  doing  the  very  thing 
that  is  being  charged  against  the  wicked  meat,  steel, 
and  copper  makers. 


As  an  indication  of  what  is  possible  in  the  conversion 
of  industry  to  meet  war  requirements  and  of  the  changes 
which  can  be  made  in  the  product  of  a  factory,  a  few 
radical  instances  are  given  as  illustrations  by  the  War 
Industries  Board.  For  instance,  a  Pennsylvania  factory 
that  formerly  made  linoleum  is  now  machining  4.7-in. 
shells.  A  Duluth  horseshoe  manufacturer  is  turning 
out  trench  picks  for  the  Army,  and  a  New  Jersey  terra- 
cotta tile  concern  is  making  dummy  drop-bombs.  A 
Milwaukee  factory,  the  former  output  of  which  was 
rowboat  motors,  is  making  hand  grenades  and  trench 
pumps.  In  Rhode  Island,  a  manufacturer  of  finger  rings 
has  turned  his  activities  to  making  adapter  plugs.  A 
Detroit  stove  concern  is  producing  trench  bombs  and 
anchor  parts,  and  a  New  York  shirt  waist  manufacturer 
is  making  signal  flags. 


A  mining  engineer  was  working  a  laborious  passage 
across  the  Mexican  Sierras  on  muleback,  accompanied 
by  a  mozo  whose  taciturnity  he  was  unable  to  influence. 
The  American's  knowledge  of  Spanish  was  scant,  as  he 
was  new  to  the  land  of  tortillds  and  frijoles,  and  all  his 
efforts  at  conversation  were  abruptly  terminated  by  the 
Mexican's  "manana"  (by  and  by,  tomorrow)  in  reply  to 
all  questioning  as  to  when  they  would  reach  their  objec- 
tive, or  "quien  sabe"  (who  knows)  in  answer  to  all  other 
inquiries.  Chancing  to  pass  through  a  mountain  village 
they  found  that  a  funeral  was  in  progress.  The  mozo 
held  an  animated  conversation  with  several  acquain- 
tances, apparently  anent  the  sad  occurrence.  Seeing 
what  appeared  to  be  a  favorable  opportunity  for  con- 
versation, the  American  asked  him  who  was  dead. 
"Quien  sabe?"  was  the  reply.  The  American  thought 
a  moment,  and  then  added:  "Would  that  manana  could 
die  too." 
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Have  You  ContributeU  to  the  Association 
of   the   2 "til   Engineers? 

Kirbv  Thomas,  oi  Xe%v  York,  is  making 
examinations  at  Sudbury  and  Gowganda, 
Ontario. 

G.  H.  BoUn,  state  mine  inspector  for 
Arizona,  lias  returned  to  Phoenix  from  Los 
Angeles. 

\.  P.  Watt  has  been  elected  to  member- 
ship of  the  Mining  and  Metallurgical  So- 
ciety of  America. 

John  A.  Percival.  of  New  York,  is  ex- 
pected earlv  in  August  in  the  Pacific  north- 
west, and  will  inspect   mines. 

Herbert  G.  Officer  has  been  commis- 
sioned a  second  lieutenant.  Aviation  Serv- 
ice, and  is  now    on  duty  at  Washington. 

W.  H.  Howard  returned  to  Salt  Lake 
Citv  recently  after  a  long  trip  through  the 
Southern  States  and  those  of  the  Pacific 
Coast. 

A.  E.  Drucker  has  recently  completed  a 
series  of  leaching  and  electrolytic  zinc  in- 
vestigations for  the  Consolidated  Inter- 
state Callahan   Mining  Company. 

E.  Reddin^r.  formerly  with  the  Chino 
Copper  Co.  at  Santa  Rita.  X.  M.,  has  ac- 
cepted a  ix)s!tion  with  the  Oliver  Iron  Min- 
ing Co..   Eveleth.   Minnesota. 

Jerome  L.  Druniheller.  of  Siwkane.  is  in 
Alaska  in.«])ecting  the  initial  run  of  a 
dredge  for  gold  and  platinum  recovery  on 
Willow   Creek.   Susitna   River. 

B.  B.  Gottsberjrer,  general  manager  for 
the  Miami  Copper  Co.,  recently  left  Miami. 
Ariz.,  on  a  vacation  trip  to  Los  AngeleH 
and   other   coast   points   in   California. 

H.  I.  Ellis  has  been  engaged  on  develop- 
ment work  for  the  Bunker  Hill  &:  Sulli- 
van Co..  in  the  Heath  di.>^trict.  central 
Idaho,   and   was   recently   in   Homestead. 

Jam€«i  S.  Donf^las.  who  has  returned  from 
France,  where  he  had  been  for  about  a 
year  engaged  in  Red  Cross  work,  was  re- 
cently at  Phoenix,  Ariz.,  en  route  to  Jerome. 

Frederic  Keffer  has  returned  to  Spokane, 
Wash.,  after  having  been  in  Xew  York  a 
month  investigating  a  new  electric  pro- 
cess for  the  production  of  nitrates  and 
ammonia. 

J.  S.  Coupal,  of  the  Engineering  Manage- 
ment Corporation,  X'ew  York,  has  just  re- 
turned from  a  three  months'  trip  in  Ven- 
ezula  on  investigations  of  magnesite  and 
coppi-r  properties. 

P.  C.  Carmichael,  formerly  captain  of  the 
Alexandria  mine  at  Chisholm  for  the  M.  A. 
Hanna  Co.,  has  been  appointed  superin- 
tendent of  the  Hobart  mine,  at  Gilbert, 
Minn  .  for  the  same  company. 

D.  MoKenzie,  until  recently  superintend- 
ent of  the  Ruth-Hope  minf^,  .Slocan.  B.  C, 
has  taken  charge  of  work  begun  by  the 
Rosebery-Surprise  Mining  Co.  on  the  Ivan- 
hoe  group  of  mines,  near  Sandon. 

Oscar  V.  White,  for  many  years  superin- 
tendent of  the  Slocan  Star  silver-lead  mine 
at  .Sandon.  Slocan.  B.  C.  is  now  directing 
development  work  on  the  Wakefield  prop- 
erty,   near    Silverton,    British    Columbia. 

Van  H.  Mannini;,  dirfctor  of  the  Bureau 
of  Minf-s,  has  returned  from  a  trip  to  Mon- 
tana impressed  with  the  achievements  of 
the  Anaconda  Copper  Mining  Co.  with  its 
new  ferromanganese  smeltery  at  Great 
Falls. 

N.  O.  LAwton,  general  superintendent  of 
the  Vermont  Copper  Co..  South  Strafford, 
Vt.,  is  examining  mining  projierties  in 
PennBvlvania  this  week  and  will  be  in  Xew 
York  City  for  a  few  days  on  his  return 
to    Vermont. 

I>.  r.  David,  general  superintendent  for 
the  Quinn  Companies  on  the  Mesabi  and 
Cayuna  ranges,  has  re.signed,  and  will  ac- 
cept a  |K».'-ltl')ti  as  assi.-^tant  general  super- 
Jntendent  fnr  the  Plrkands  Mather  Co.,  with 
head'iuartcrK  at  Gilbert. 

K.  B.  MamroMH,  of  .San  Francisco,  re- 
cently went  to  the  Cork  Province  silver- 
lead-zlnf  mines,  rear  Khj^Io,  West  Koote- 
nay.  B.  C  to  make  final  adJu.'dmentH  of 
the  Mlriet;iN  Se|.;iratlon  flotation  plant  re- 
cently   lllht;.r    (1    tiiere. 

Vfi.tin   i<    (.iti.  I.     '',,,,1,.,  iv    "111,.  ij-ii   ndent 
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Clarence  Hall  has  been  appointed  chief 
of  the  newlv  created  explosives  division  of 
the  Bureau"  of  Mines.  For  a  number  of 
vears  Mr.  Hall  was  chemist  for  the  Aetna 
Powder  Co.,  and,  until  recently,  president 
of  the  Xational  Chemical  Manufacturing 
Co.,  of  Pittsburgh. 

W.  H.  Xiclioll,  formerly  underground 
manager  of  the  Lonely  Reef  Mine,  Rho- 
desia, is  with  the  Royal  Engineers  on  the 
western  front.  Mr.  XichoU  served  through 
the  African  campaign,  and,  after  the  dis- 
band.ng  of  his  regiment,  volunteered  for  ac- 
tive service  in  Europe. 

T.  GriHith  Taylor  has  received  the  David 
Syme  ret-earch  prize,  awarded  in  Australia, 
for  a  thesis  based  on  the  correlation  of 
Australian  physiography,  meteorology  and 
climatology.  Dr.  Taylor's  work  in  geology 
is  also  well  known,  especially  in  relation 
to  the  glacial  geology  of  Antarctica,  which 
he  studied  while  a  member  of  Captain 
Scott's  expedition. 

H.  R.  Edmands,  who,  in  conjunction  with 
K.  Byron  .Moore,  developed  the  method  of 
precipitating  gold  from  cyanide  solutions 
bv  the  use  of  pulverized  charcoal,  sailed 
from  Western  Australia  for  South  Africa, 
after  having  completed  a  charcoal  precipi- 
tation plant  at  the  Riverina.  South  gold 
mine.  Mr.  Edmands  has  accepted  a  posT- 
tion  with  the  Glob?  &  Phoenix  Gold  Mining 
Co.,   Ltd.,   of  Rhodesia. 

Captain  William  .1.  Richards,  during  the 
last  18  years  general  superintendent  of  the 
iron  ore  mines  of  the  McKinney  Steel  Co., 
on  the  Menominee  and  Gogebic  ranges,  has 
retired  from  active  service,  but  will  con- 
tinue his  connection  with  the  company  in 
an  advisory  capacity.  He  has  been  suc- 
ceeded by  Emerson  D.  McXeil,  who  was  in 
charge  as  general  superintendent  of  the 
properties  of  the  McKinney  Steel  Co.,  on 
the    Mesabi    raiige,    Miine.=ota. 


Obituary 


Chauncey  P.  Goss.,  Sr.,  president  of  the 
Scovil!  Manufacturing  Co.,  died  at  his  home 
iii  Waterbury,  Conn.,  on  July  19,  aged  80 
vears.  He  entered  the  office  of  the  Scovill 
company  in  1862  and  had  been  president 
and  treasurer  since  1900. 

Edgar  A.  Fisher,  Lieut.  A.  E.  P.,  was 
drowned  in  France  early  in  July.  Lieut. 
Fisher  was  a  mining  engineer  and  was 
connected,  at  various  times,  with  the  Ray 
Consolidated  Copper  Co.,  the  Braden  Cop- 
per Co.,  and  the  Cerro  de  Pasco  Copper 
Corporation. 

Henr.v  Shaler  Williams,  emeritus  profgs- 
.'^or  of  geology  at  Yale  University,  died  in 
Cuba  on  the  31st  ult.  He  was  born  in 
1847,  and  two  years  after  being  graduated 
from  Yale,  in  18G8,  became  professor  of 
natural  science  at  Kentucky  University. 
From  1892  to  1912  he  was  professor  of 
geology  at  Yale.  Professor  Williams  con- 
tribute-d  extensively  to  geological  literature 
and  held  the  position  of  associate  editor  of 
the  "American  Journal  of  Science"  and  the 
"Journal  of  Geology,"  and  he  was  actively 
concerned  in  the  development  of  the  oil 
fields   of   Cuba. 
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of  the  Council  of  National  Defense,  has 
appointed  a  committee  to  investigate  the 
fatigue  phenomena  of  metals.  Professor 
H.  F.  Moore,  of  the  engineering  experiment 
station  of  the  University  of  Illinois,  is  chair- 
man. The  committee  is  charged  with  the 
responsibility  of  developing  a  knowledge  of 
the  strength  and  durability  of  metals  sub- 
jected to  repeated  stresses,  such  as  ship 
structures,  ciank  shafts  of  aircraft  en- 
gines, and  heavy  ordnance.  It  is  expected 
that  much  of  the  experimentation  required 
will  be  done  in  the  laboratories  of  the 
University  of  Illinois  at  Urbana  under  the 
personal  direction  of  Professor  Moore. 


Industrial  News 


Dorr  Company  removed  its  New  York 
oflices  to  larger  quarters  in  the  Architects' 
Bldg.,  101  Park  Ave.,  on  August  1. 

George  A.  Armes.  until  recently  chief  en- 
gineer of  the  Union  Iron  Works  Co.,  San 
Franci.-co,  is  now  with  the  Moore  Ship- 
building Co.,   Oakland,   California. 

The  "Revista  Mark  R.  Lamb"  has  taken 
the  place  of  the  "Revista  Minera."  The 
current  issue  contains  much  information 
v.-ith  regard  to  mining  equipment  and  prod- 
ucts of  special  interest  to  South  American 
mining  operators.  The  "Revista"  is  printed 
in    Spanish. 

The  Cottrell  Engineering  Co,,  of  Los  An- 
geles, has  brought  out  a  dry  concentrator 
which  nas  attracted  attention  in  the  dry 
mining  districts  of  California  and  Arizona. 
Ihe  machine  introduces  a  new  principle  of 
air  flotation,  supplementing  a  high-speed 
jigging  motion;  and  simplicity  of  consnu- 
tion,  economy  of  operation,  and  high  m?tal 
extraction  are  claimed.  The  company, 
which  manufactures  both  dry  and  wet  con- 
centrators for  its  own  use,  will  soon  begin 
operations  on  a  silver-lead  property  near 
Tucson. 
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The  Ameritan  Mining  Congress  an- 
nounces the  holding  of  a  meeting  at  Reno, 
Xev.,  Aug.  12,  13,  and  14,  to  discuss  the 
crisis  in  gold  production,  to  consider  the 
most  suitable  method  of  relieving  the  plight 
of  the  gold  producers  and  at  the  same  time 
insure  the  maintenance  of  the  industry. 

A  meeting  was  held  recently  at  the  En- 
gineering Societies  Building,  29  West  39th 
St.,  Xew  York,  at  which  ('apt.  W.  H.  Stay- 
ton,  U.  S.  X.  (retired).  Xational  Director  of 
the  Xavy  League  of  the  United  States, 
delivered  an  address  on  ".Ships,"  and  dealt 
with  the  vital  question  of  adequate  ship- 
ping and  the  successful  prosecution  of  the 
v/ar. 

The  .American  Institute  of  Mining  Engi- 
neers ;md  r)ther  socir-ties  cooperated  in  tlie 
holding  of  a  ineiiiori;iI  .'-erxice  foi-  the  late 
,lohn  I  )uer  Ii'ving  professor  of  economic 
geology  at  Yale,  who  died  on  active  serv- 
ice In  France  recently  at  the  Columbia 
University  chapel  ;ii  the  4th  Inst.  Pro- 
fesHor  Kemp  delivered  an  addn'ss,  and  a 
uniformed  detachment  from  the  School  of 
.Mining  lOnglneers  and  a  unit  from  the 
^•i.'ith  Electrical  Engineers  were  In  attend- 
ance. 

Til**  Nalloniil  Rewearcli  Council,  acting 
as  the  dep:irtnieiit   of  science  and   research 


New  Patents 


United   States   patent   specifications    listed 

below    may    be    obtained    from    "The    Entii- 

neering  and   Mining   Journal"   at   25c.   taeli 

"British    patents    are    supplied    at    40c.    each. 

Antifriction  Bearing — Orlando  W.  Hart. 
Fall  River,  Mass.  (U.  S.  Xo.  1,270,82  1  ; 
July  2,    1918.) 

Cadmium-Evolving  Process  —  Wools  v 
McA.  John.son,  Hartford,  Conn.  (U.  S.  i\o. 
1,271,172  ;    July    2,    1918.) 

Carbide  :  Process  of  Making  High-Perce.  t- 
age  Calcium  Carbide — Duke  Robert  Russo  1. 
Chicago,  111.  (U.  S.  No.  1,271,229;  Julv 
2  ;   1918.) 

Electric  Furnace — Edgar  F.  Collins, 
Schenectady,  N.  Y.,  assignor  to  General 
Electric  Company.  (U.  S.  Xo.  1,271,280; 
July   2,    1918,) 

Furnace  Lining — Otto  Joseph  Thomas 
Gustave  Richard  Martin,  Vancouver,  Brit- 
ish Columbia,  Canada.  (U.  S.  Xo.  1,271,- 
052  ;  July  2,   1918.) 

Holder  for  Miners' 
Roberts,  Fredonia,  Ky. 
368  ;   July   2,    1918.) 

Mining     and     Loading 
C.      Morgan,      C'hicago, 
3,271,197,    1,271,198    and    1,271,199;    July 
1918.) 

Smelting  and  Refini  jg  Furna<'e — Otto 
.Joseph  Thomas  Gustave  Richard  Martin, 
Vaticouver,  British  Columbia,  Ca.iada. 
(U.   S.   Xo.   1,271,051  ;  July   2,   1918.) 

Refractor.v:  and  Process  of  Making  Same 
— James  O.  Handy  and  Robert  M.  Isham. 
IMttsburgh,  Pa.,  assignors,  by  mesne  assign- 
ments, to  Allen  S.  Davison  Coinpanv,  Pitts- 
burgh, Pa.  (U.  S.  Xo.  1,270,818  and  1,270,- 
819  ;   July   2,    1918.) 

Roller  Bearing — Orlando  W.  Hart,  Fall 
n:ver,  Mass.  (U.  S.  No,  1,270,820;  July  2, 
1918,) 

Rotary  Pump — Albert  Edward  Shin.  r. 
London,  K'urland.  (U.  S.  No.  1,271,377; 
July  2,   1918.) 

Tailini{'s-P>isposal  Apparatus — Irwin  .S 
Clifford  and  I<'red  C,  Tompkins,  Miami,  Ariz, 
(U,  S.  Xo.   1,271,131;  July  2,  1918.) 

Tin  SnicKhiif — Method  of  and  .\iiparatus 
for  Smelting  Tin — Edmund  N.  Morrill,  War- 
ren, X.  II.,  assignor  to  Andes  Exploration 
and  Sni(>lting  Corporation.  (U.  S.  No. 
1,271,200  ;  July  2,   1918.) 

Tungsten  IManufacturc — Production  of 
Metiillic  Tungsten  Powder.  Frederick  G. 
Keyes,  East  Orange,  X.  J.,  assignor  to 
Cooper  Hewitt  l-'lectric  Comi^any,  HoboKtn, 
X.  J.      (U,   S.   Xo,   1,270,812;  July  2,   191S.) 


Lamps — James     I\I 
(U.    S.    No.    1,271,- 


Machine — Edmund 
111.         (U.      S.      Xo. 
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j  SAN   FBANCISCO — July   29 

I  Econoni.iral  Spacing  of  Oil  Wells  was  the 
thief  subject  of  discussion  at  a  recent  meet- 
ing of  operators  at  San  Francisco.  The  con- 
jrensus  of  opinion  was  that  four  acres  to 
the  well  is  too  small  an  area  for  economical 
|9xpenditure  of  materials  and  labor.  The 
imiwimuni  space  considered  was  10  acres, 
[and  that  will  probably  be  the  area  ulti- 
jmately  determined  upon.  The  fact  was 
jlainly  brought  out  that  no  definite  i)lanning 
jhad  been  done  by  operators,  although  this 
jbranch  of  the  oil-well  industry  involves  the 
iBxpenditure  of  large  amounts.  The  subject 
lis  held  to  be  of  sufficient  importance  to  re- 
jquire  further  careful  discussion  and  con- 
isideration. 

FireN    in    tlie    Klumath     National    Forest, 

in  Siskiyou  County,  now  under  control, 
numbered  more  than  100  from  June  9  to  12 
and  did  approximately  $150,000  damage. 
They  were  started  by  electrical  storms  and 
'were  as  numerous  as  is  usual  in  August, 
owing  to  the  exceptionally  early  dry  season. 
The  number  of  men  available  for  fire  right- 
ling  has  been  greatly  reduced  by  the  war 
[demands,  and  this  is  in  a  jneasure  respon- 
sible for  the  early  start  of  the  fires.  In- 
Idians  in  the  region  gave  valuable  aid.  In 
ithe  Shasta  ValJe.v  region,  west  of  Marble 
[^Tountain,  the  June  fires  were  less  dam- 
lasi^g,  as  they  were  confined  chiefly  to 
I'.  '  smaller  growths.  Owing  to  the  isolation 
)r  the  region  and  the  cost  of  securing  men 
a  d  materials,  the  principal  efforts  of  the 
jforc.  t  supervisors  were  confined  to  the  sav- 
ing of  the  timber-size  growths.  Reports  of 
incendiary  origin  of  the  fires  had  no  foun- 
dation in  fact. 

Tlie    Natural    Soda     Products    Co.'s    Plant 

on  Owens  Lake,  Inyo  Countv,  lost  its  main 
Ibuilding  by  fire  on  July  7.  A  50,000-gal. 
tank  that  was  to  be  used  for  storing  water 
ifor  fire-fighting  purposes,  but  had  not  been 
iconnected  by  pipes,  owing  to  shortage  of 
labor,  was  also  de.'5troyed.  A  concrete  oil 
tank,  filled  with  oil,  and  a  number  of  car- 
bonatiiig  tanks,  eight  furnaces,  four  lime 
kilns,  a  boiler  house  and  a  pile  of  coke 
valued  at  $10,000  were  saved.  The  com- 
ipany  carried  $100,000  insurance  on  the 
Ic-tire  plant.  There  is  also  insurance  of 
l$400,000,  covering  use  and  occupancy,  so 
that  some  return  will  be  made  for  loss  of 
;Op  ration  while  the  plant  is  b(  ing  recon- 
'structed.  which  will  require  six  or  eight 
Imo^hs  at  least,  owing  to  the  delay  in  ob- 
Itai-^i-^g  materials  and  machinery.  The 
jbuildings  will  be  reconstructed  of  concrete, 
which  will  greatly  reduce  the  fire  risk,  .so 
Ithat  the  permanent  loss  is  confined  chiefly 
to  the  portions  of  machinery  destroyed  and 
'the  loss  of  production  caused  by  delay  in 
resuming  operation.  The  output  of  the 
plant  had  been  increased  from  about  4  000 
'tons  in  1916  to  a  possible  25.000  tons  in 
1918.  The  company  employs  100  to  150 
men,  who  will  lose  no  time  during  recon- 
struction. 

Road   Construction   to   Clirome  Regions   of 

Smith  River,  Del  Norte  County,  is  under  in- 
vestigation by  Albert  Burch,  of  the  War 
Industries  Board,  and  his  assistant,  Mr. 
I  C  aldwell.  Some  extensive  road  building  has 
I  been  carried  on  at  the  expense  of  chrome 
miners  in  this  region,  and  it  could  be  im- 
proved by  Government  or  state  aid.  It  is 
understood  that  the  Government  will,  in 
to  far  as  legally  possible,  give  assistance 
to  the  miners  of  the  special  war  minerals, 
in  the  matter  of  roadbuilding.  The  state 
might  have  done  more  of  this  sort  of  work 
in  the  expenditure  of  the  $18,000,000  road 
fund  if  the  political  disjiosition  of  the  ma- 
nipulators of  state  funds  had  leaned  more 
toward  the  encoui-agement  of  mining  indus- 
try in  the  state  than  toward  the  advance- 
ment of  fhe  atitomobile  industry  out  of  the 
state.  But  it  is  hardly  to  be  expected  that 
the  politicians  should  give  more  heed  to 
the  requirements  of  the  mining  and  other 
irdustries  of  California  than  to  the  demands 
of  tourists.  The  miners  they  have  al- 
ways ;  but  the  tourists  they  have  not,  un- 
less they  go  after  them.  And  just  now, 
the  Government  Is  advising  the  curtailinent 
in  public  im.provement  expenditures.  So, 
if  the  miners  require  roads  to  get  their  ore 
or  metals  to  shipping  points,  let  the  Gov- 
ernment build  them. 

Relief  of  tlie  Gold  Miners  of  California  is 

ar  nounced  in   the  daily  press  to  be  a  part 


of  the  summer  programme  of  the  State 
Mining  Bureau.  The  state  mineralogist 
purposes  to  come  to  their  assistance  by 
collecting  the  necessary  data  relating  to 
the  expense  of  gold  mining  and  submitting 
the  facts  to  the  Secretary  of  the  Treasury, 
with  the  object  of  securing  relief.  If  the 
results  of  the  data-collecting  campaign  can 
be  made  to  show  that  the  cost  of  mining 
gold  is  greater  than  the  cost  of  mining 
other  metals,  or  will  evolve  a  method  of 
increasing  the  purchasing  power  of  gold 
without  reducing  the  costs  of  all  metal 
mining,  the  Secretary  of  the  Treasury  may 
receive  some  interesting  figures  from  the 
state  mineralogist.  There  is  no  question- 
ing the  fact  that,  the  gold  miners  have 
been  hard  hit  by  the  high  costs  of  labor 
and  materials.  Nor  is  there  any  doubt  that 
gold  is  an  essential  product  in  time  of  war, 
as  in  time  of  peace.  No  one  has  disijuted 
these  facts.  Indeed,  the  Government  has 
declared  gold  to  be  an  essential.  But  the 
evil  cannot  be  cured  by  collected  data  on 
costs  of  gold  mining.  However,  the  miners 
of  gold  know  the  cause  of  the  present  con- 
dition of  the  industry.  They  know  it  to  be 
the  result  of  a  combination  of  causes:  the 
high  cost  of  labor  and  materials  and  the 
low  purchasing  power  of  gold,  together  with 
the  propaganda  that  has  persistently  s6t 
forth  the  idea  that  the  Government  intended 
placing  gold  toward  the  bottom  of  the  list 
of  essential  minerals  and  metals.  In  fact 
it  is,  as  the  mine  owners  are  well  aware, 
near  the  bottom  of  the  list  of  industrial 
metals.  The  owners  of  gold  mines  know 
they  are  confronted  by  a  most  ditticult  com- 
Mnation  of  conditions.  And  they  know, 
further,  that  the  Government  cannot  make 
labor  nor  materials  any  cheaper  for  gold 
mining  than  for  copper,  lead,  manganese 
or  any  of  the  other  metals  and  minerals. 
Apparently  the  state  mineralogist  thinks 
the  gold  miners  are  merely  handicapped  by 
the  high  costs  of  mining,  and  that  if  he 
will  tell  the  Secretary  of  the  Treasury  all 
about  it,  the  Secretary  of  the  Treasury  will 
put  an  immediate  stop  to  the  absurdity  of 
making  the  gold  miner  pay  as  much  for  his 
labor  and  materials  as  the  copper  miner 
pays.  But  when  he  presents  his  data  and 
is  asked  how  much  greater  is  the  cost  of 
gold  mining  than  other  metal  mining,  he 
may  wake  up  to  the  fact  that  he  has  been 
spending  state  money  for  collecting  a  lot 
of  useless  figures.  Of  course  it  is  possible 
that  some  of  the  smaller  mine  owners  may 
be  impressed  with  the  idea  that  the  State 
Mining  Bureau  is  going  to  relieve  them  of 
some  of  the  "enormous  expense."  But  even 
that  is  doubtful.  So  it  is  not  likely  that 
the  result  will  be  an  appreciable  gain  in 
votes  for  the  gubernatorial  candidate  most 
favorable  to  keeping  the  present  state 
inineralogist  on  the  job.  The  state  miner- 
alogist is  reported  to  have  suggesed  still  an- 
other method  of  relief — the  subsidizing  of 
gold  production.  That  would  be  much 
better  and  much  simpler.  At  any  rate  not 
ai.y  more  foolish.  And  it  would  have  the 
merit  of  saving  the  state  the  unwarranted 
expense    of   collecting   useless    data. 


DENVER — Aug.   3 

Leasing  Operations  in  Colorado  mines 
may  be  curtailed  during  the  coming  year 
on  account  of  the  steadily  increasing 
freight  rates,  smeltery  charges,  cost  of  sup- 
plies, and  the  demands  of  the  excess-profits 
tax.  Last  year's  metal  output  in  Colorado 
compared  favorably  with  the  value  of  the 
agricultural  products,  but  this  year  many 
mining  operations,  which  involve  the  risk 
of  capital  in  underground  development,  will 
prove  less  attractive  on  account  of  the  fac- 
tors conspiring  to  cut  down  the  profit:; 
I)rc])ei'ly  demanded  in  connection  with  spec- 
ulative ventures.  Prior  to  Government  con- 
trol of  railroads,  some  of  the  transportation 
companies  succeeded  in  raising  freight 
rates  on  ore  hauled  from  the  mines  to  the 
smelteries.  F'ollowing  Government  control 
of  these  same  roads,  an  additional  raise  in 
rates  was  made,  in  some  cases  amounting 
to  considerabl.v  more  than  25%  of  the  old 
rntes.  The  smelting  charges  then  increased 
from  30  to  45%.  These  increases,  to- 
gether with  the  great  increase  in  cost  of 
mine  supplies  and  labor,  were  accepted  by 
mining  men  as  necessary  evils  at  this  time, 
and  an  effort  has  been  made  to  make  the 
best  of  the  situation.  However,  the  excess- 
profits  tax  is  so  designed   that  In   the  case 


of  leasing  operations  where  there  is  little 
or  no  capital  invested  the  Government  at 
once  requires  60'%  of  the  net  earnings  of 
the  lessee.  Mining  men  are  trving  to  se- 
cure some  relief  from  this  situation,  and 
arc  attempting  to  obtain  a  special  ruline 
through  the  Internal  Revenue  Office  ta 
cover  the  case  of  mine  leasing.  The  prob- 
lem appears  to  be  the  making  of  an  esti- 
mate of  the  amount  of  capital  that  would 
have  been  invested  by  the  lessee  if  it  had 
been  necessary  for  him  to  sink  a  shaft  to 
the  depth  of  his  discovery  and  perform  the 
development  necessary  to  make  his  ore- 
body  available  for  extraction.  This  esti- 
mated expense  would  constitute  the  lessee's 
capital  investment,  and  the  excess-profits 
tax  could  be  adjusted  upon  that  basis. 
Operators  understand  that  there  is  no  im- 
mediate relief,  but  that  the  tax  must  be 
I)aid  according  to  the  law,  with  the  hope 
that  an  adjustment  may  be  secured  later 
through  an  apjieal  in  Washington.  As  to 
the  present  freight  rates,  it  is  admitted 
that  some  of  them  are  too  high,  and  the 
fiuestion  of  an  adjustment  is  pending  be- 
fore a  :  ub-committee  of  the  Freight  Traf- 
fic Commission  consi-sting  of  H.  A.  John- 
son, John  Valh  ry  and  Fred  Wild,  of  Den- 
ver, and  J.   C.   Burnett,   of  Topeka. 

A  Honus  on  Gold  is  to  be  the  subject  for 
discu.ssion  at  a  joint  meeting  of  the  Colo- 
rado Chapter  of  the  American  Mining  Con- 
gress and  the  Colorado  Metal  Mining  Asso- 
ciation to  be  held  in  the  office  of  the  latter 
body  in  the  Tabor  Bldg..  Denver,  on  Aug. 
8.  Constant  decrease  of  the  amount  o' 
gold  produced  in  this  country  has  spurred 
the  Government  to  take  cognizance  of  a 
situation  that  mining  men  have  foreseen 
for  several  month.s.  Government  officiaLs 
now  realize  that  gold  mining  is  not  a  ro- 
essential  industry,  and  that  a  continued 
decrease  in  gold  production  might  result  in 
actual  peril  to  Federal  credit.  Recently, 
all  the  large  gold-producing  companies  of 
the  country  have  received  a  telegram  from 
the  Bureau  of  Mines  seeking  accurate  in- 
formation regarding  the  present  status  of 
the  gold-mir.ing  industry.  The  telegram 
i.T  as  follows:  "The  committee  formed  by 
the  Secretary  of  the  Interior  to  study  the 
gold  situation  asks  your  earnest  coopera- 
tion, and  requests  that  you  prepare  to  pro- 
vide piomptly  a  complete  yearly  statement 
for  the  last  five  years,  sliowing  detailed 
operating  costs,  number  of  tons  treated  and 
the  recovery  ;  also  production  and  costs  for 
the  six  months  of  1918.  and  the  estimated 
production  for  the  whole  year;  also  a  de- 
tailed statement  showing  how  costs  have 
increased,  and  what,  in  your  opinion,  can 
be  done  by  th'-  Government  to  assist  gold 
mining.  All  statements  will  be  treated  as 
confidimtial.  for  Government  purposes  only, 
and  accuracy  is  absolutely  necessary.  All 
figures  given  must  be  subject  to  confirma- 
tion afterward.  Letter  and  blank  follow. 
Hennen  Jeniiings,  Chairman.  Bureau  of 
Mines."  At  the  meeting  to  b.>  held  in 
Denver  the  mining  men  will  decide  what 
they  shall  expect  of  their  delegates  at  the 
meetin.g  to  be  held  at  Reno.  Nev.,  Aug.  12. 
13  and  14.  at  which  all  the  larger  mines 
and  associations  of  metal  producers  will 
be  represented.  The  Reno  meeting  was 
called  by  Governor  Emmet  D.  Boyle  of 
Nevada.  It  is  probable  that  at  that  time 
the  mining  men  will  recommend  that  the 
Government  place  a  bonus  of  $10  jier  oz. 
on  all  gold  produced,  and  also  abolish  all 
Federal  and  excess-profit  taxes  on  mining 
development.  It  is  claimed  that  further 
production  is  hampered  by  such  special 
taxes,  arid  that  to  entice  mining  interests 
to  undertake  further  development  every  in- 
ducement will  h:i\-e  to  be  used.  Mining 
men  argue  that  all  mine  development  is  to 
rome  extent  a  gamble,  and  that  the  win- 
ners receive  such  a  small  profit  that  the 
taxes  have  conii)!t'tely  discouraged  all  ef- 
forts to  open  new  sources  of  gold  produc- 
tion. I:i  all  districts  where  gold  occurs  in 
pockety  deposits,  re(iuiring  a  relatively 
large  amount  of  underground  development 
work  in  proportion  to  the  ore  openi-d  up 
for  mining,  practically  t'o  mining  develop- 
ment is  being  performed.  Ma  ly  of  the 
gold-producing  camps  of  r'olorado  have 
lost  from  25  to  GO*";  of  their  population 
in  the  last  year,  through  the  closing  of 
mines  and  the  lack  of  iirofit  in  leasing 
operations  under  present  cost  of  labor  and 
mining  supplies,  and  without  a  compensat- 
ing change   in   the  value  of  the   product. 


280 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  106,  No.  6 


SALT  lAKE   CITY — Aug.   1 
Cost    of    Prodnction    of    Low-prade    Ores 

in  this  state  is  being  considered  by  the  Utah 
Chapter  of  the  American  Mining  Congress 
with  a  \-iew  of  furnishing  information  to  be 
plaood  before  the  "War  Industries  Board. 
There  is  hope  that  relief  will  be  granted  in 
the  matter  in  the  raise  of  freight  rates  on 
ores.  Other  things  affecting  the  mining  m- 
dustrj'  will  also  be  griven  consideration. 

Itah  Iron  and  St«*l  production  at  Mid- 
vale  will  soon  reach  4000  to  5000  tons  of 
steel  bar<;  monthlv.  This  company  is  com- 
pleting the  InstaMlation  of  an  additional 
openhearth  furnace,  and  this  is  expected 
t.i  begin  operating  about  Nov.  1.  The  plant 
is  being  worked  to  capacity,  largely  on 
Oovemment  contracts,  and  the  greater  part 
of  the  product  is  shipped  to  the  Pacific 
Coast  for  use  in  ship  construction. 

A  Hifrher  M'afre  .>s<ale  for  the  camp  of 
Alta,  in  Little  Cottonwood  canyon  (the  ad- 
vance amounting  to  50c.  per  day),  went 
into  effect  on  Aug.  1.  and  brings  the  wage 
scale  of  this  camp  up  to  that  in  force  at 
Bingham  and  Tintic.  which  is  $4.75  for 
muckers  and  $5.25  for  miners.  Among  the 
companies  affected  are  the  South  Helca.  Wa- 
satch Mines.  Michigan-Utah.  Sells.  Colum- 
bus-Rexall,  and  Emma  Copper.  A  snortage  of 
labor  has  been  hampering  the  mines  some- 
what in  their  effort  to  bring  to  market  the 
largest  possible  tonnage  during  the  favor- 
able shipping  season,  at  present  in  full 
swing. 


GOLDFIELD,    N'EV. — July 


J9 


UnderRround  Employees  of  the  Goldfleld 
Consolidated  and  other  mining  companies 
of  this  district  struck  for  an  increase  of 
$1  per  shift  in  wages  on  June  25.  They 
bad  been  recei\ing  the  same  scale  as  before 
the  war.  and  as  li\ing  costs  have  increased 
at  least  £5^.  their  demands  were  not  un- 
reasonable. Before  quitting  work,  the  men 
gave  the  operators  a  reasonable  period  for 
consideration  of  their  demand.  No  violence 
has  so  far  occurred  and  none  is  expected. 
The  operators  argue  that  their  present  lim- 
ited profits  will  not  permit  of  such  an  in- 
crease in  wages.  A  few  of  the  smaller 
mines  are  again  working  after  granting  the 
men  a  bonus  in  addition  to  the  old  scale 
of  wages.  It  is  thought  that  Goldfleld  Con- 
solidated will  institute  a  combination  of 
the  leasing  and  bonus  systems.  About  300 
men  are  idle,  and  many  are  leaving  for 
other  camps  where  higher  wages  are  being 
paid. 

JOPLIN,    MO. — July    29 

In.Htallation  of  Skidoo  Bells  in  the  hojst- 
rooms  of  all  Oklahoma  mines  has  been  or- 
dered bv  the  state  mine  inspector.  A  law 
requiring  this  safeguard  for  the  men 
underground  has  been  on  the  statute 
books  'of  the  state  for  a  number  of 
years,  but  it  has  not  been  enforced.  In 
recent  months  accidents  have  emphasized 
the  need  of  enforcement,  and  the  pre.sent 
order  of  the  state  inspector  is  the  outgrowth 
ot  a  feeling  among  the  mine  operators 
them.selves  and  the  miners.  Installation 
of  the  bell.s  will  make  it  possible  for  the 
hoistman  at  any  time  to  sound  a  warning 
to  the  men  at  the  bottom  of  the  shaft. 

BUTTE,    .MONT. — Aug.    1 

Mines  of  the  Boulder  Kiver  Chrome  Co., 
35   miles  from   Big  Timber,   in   Sweet  Grass 


County,  on  the  Boulder  River,  and  said  to 
be  the  richest  chrome  properties  in  Amer- 
ica, have  been  sold  to  Oscar  Rohn,  general 
manager  of  the  East  Butte  Copper  Co..  for 
$500,000.  Mr.  Rohn  will  invest  $200,000  in 
addition  to  the  purchase  price.  It  is  said 
that  the  Boulder  River  properties  are  the 
onlv  workable  chrome  deposits  in  the 
United  States  outside  of  California.  Hith- 
erto nearly  all  the  chromium  used  in  manu- 
facture in  this  country  has  been  imported 
from  Rhodesia,  New  Caledonia  and  China. 

*.^      DULUTH,  MINN. — Ansr.   1 

Deternuning:  if  Mining  Companies  shall 
pay  the  established  state  royalty  of  25c. 
per  ton  on  the  lean  ore  or  on  the  con- 
centrates is  the  basis  of  a  suit  soon  to  be 
begun  bv  the  state  and  one  which  involves 
more  than  25,000,000  tons  of  lean  iron  ore. 
To  test  the  law  the  Plckands-Mather  Co., 
operating  the  Majorca  mine  at  Calumet, 
will  begin  mining  a  quantity  of  wash  ore 
and  then  will  offer  payment  of  royalty 
based  on  the  output  of  concentrates.  The 
state  auditor  has  refused  to  accept  this  and 
it  has  been  decided  that  a  suit  will  be 
-started  by  the  state  against  the  mining 
company. 

Two  Hundred  Striking  Laborers  from  the 
Great  Xorthern  Ailouez  iron-ore  docks  were 
arrested  July  30  on  state  warrants  after 
refusing  to  await  consideration  of  their 
grievances  by  the  War  Labor  Board.  __  Five 
hundred  ore-dock  workers  struck  June  27 
after  allowing  the  dock  officials  two  hours 
in  which  to  grant  a  raise  in  pay  of  about 
10c.  an  hour.  The  docks  are  operated  un- 
der the  direction  Of  the  Railroad  Adminis- 
tration, and  it  was  impossible  to  grant  the 
iicrease  without  Government  sanction,  of- 
ficials said.  Representatives  of  the  Council 
of  Defence,  the  railroad  company  and  the 
"Labor  Council  conferred  with  the  .strikers, 
asking  them  to  return  to  work  pending  ac- 
tion in  Washington. 

An   Association   of  Independent   Operators 

among  the  Lake  Superior  iron-mining  in- 
terests is  being  contemplated.  Those  pro- 
moting the  movement  draw  attention  to 
the  fact  that  productions  of  independent 
operators  are  estimated  to  equal  25'?,.  of 
the  entire  output  of  Lake  Superior  district, 
yet  so  far  they  have  not  received  adequate 
prices  for  their  ores.  It  is  claimed  that  the 
iron-ore  price,  for  the  last  14  years,  com- 
pared with  price  of  pig  iron,  has  been  a 
little  better  than  25'7f.  whereas  the  present 
price  is  less  than  15  ^f.  Though  the  recent 
advance  of  45c.  a  ton  is  satisfactory  to 
operators  working  open-pit  mines,  it  is  said 
to  be  entirely  inadequate  as  applied  to  ores 
produced  from  underground  mines,  as  it 
does  not  cover  cost  of  production,  wViich 
has  increased  during  the  last  three  years. 
As  a  result,  some  underground  properties 
are  being  closed.  Shipments,  for  example, 
have  been  discontinued  from  Cuyuna-Duluth 
mine  on  the  Cuyuna  range,  because  the 
present  price  of  ore  has  made  it  impossible 
for  the  company  to  mine  and  sell  its  product 
in  the  open  market. 

SPOKANE.  WASH. — July  28 

A  Gold  Convention  is  to  be  held  here  at 
an  earlv  date  to  discuss  methods  of  aiding 
production  of  that  metal.  If  possible.  Gov- 
ernment representatives  will  be  secured  for 
counsel.      Building  of  motor   roads   into   in- 


accessible gold  districts,  remission  of  ex- 
cess-profits tax  and  remission  of  the  in- 
crease in  freight  rates  on  shipments  con- 
taining gold  ores  are  most  favored  here  as 
means  for  aiding  gold  production.  All  gold 
districts  of  the  Pacific  northwest  will  be 
urged  to  send  delegates. 

General  Labor  Strike  in  the  Slocan 
and  Ainsworth  mineral  divisions  of  British 
Columbia  was  threatened  by  mining  unions, 
but  concessions  by  operators  settled  the 
is.sjue.  J.  D.  McNiven,  Provincial  wage  of- 
ficer, aided  in  securing  a  settlement.  The 
men  asked  50c.  a  day  increase,  a  closed 
Khop  and  eight  hours  a  day  for  outside 
men.  Operators  agreed  to  the  wage  ad- 
vance, but,  in  tut-n,  will  increase  the  board 
rate  from  $1  to  $1.25  a  day.  They  will 
grant  an  eight-hour  day,  but  not  the  closed 
shop  and  will  not  collect  union  dues. 

Continued  Development  of  Magnesite 
Properties,  steady  shipments  of  copper, 
lead  and  silver,  accompanied  by  discoveries 
of  tungsten  and  chrome,  all  in  Stevens 
County,  have  stimulated  mining  activities 
in  all  parts  of  this  county,  whose  richness 
If  just  beginning  to  be  realized.  Attention 
has  recently  been  directed  to  the  Deer  Trail 
section,  in  the  southwestern  part  of  the 
county,  where  two  companies  are  shipping 
steadily  and  a  third  expects  to  be  doing 
so  early  next  month.  One  truck  is  making 
two  trips  a  day  from  the  High  Grade  mine, 
owned  by  the  Reardon  Copper  Co.,  hauling 
three  to  three  and  a  half  tons  a  load.  The 
distance  to  the  logging  road  is  10  miles. 
The  ore  goes  to  the  smeltery  at  Trail.  Two 
trucks  are  hauling  from  the  Deer  Trail 
day  and  night,  making  eight  trips  a  day, 
hauling  about  three  tons  to  the  load.  The 
distance  is  about  12  miles  to  the  logging 
road. 

TOKONTCT — July    29 

Increased  Activity  in  the  Boston  Creek 
District  in  which  there  are  now  two  produc- 
ing mines,  the  Miller  Independence  and  the 
Patricia,  led  the  Temiskaming  &  North- 
ern Ontario  Ry.  to  establish  a  station  serv- 
ice. The  station  buildings  will  be  situated 
at  Mileage,   153  miles  from  North  Bay. 

To  Stimulate  the   Production   of  Platinum* 

the  Hon.  Martin  Burrell,  Canadian  Min- 
ister of  Mines,  has  arranged  for  the  pur- 
chase of  platinum  at  the  Dominion  assay 
office,  Vancouver,  B.  C.  This  will  be  a 
great  convenience  to  miners,  especially  to 
small  producers  who  have  hitherto  had  to 
seek  a  market  in  the  United  States. 

SUDBURY,    ONT. — July    28 

Prospecting  for  Platinum  has  been  stimu- 
lated in  the  Ontario  districts  by  the  price  of 
$105  an  ounce  and  the  reports  of  various 
platinum  discoveries  made  from  time  to 
time,  but  w^hich  have  been  little  exploited 
or>  investigated  heretofore.  The  Vermilion 
gold  mine,  near  Worthington,  in  the 
Sudbury  district,  at  one  time  yielded  con- 
,s)derable  platinum  in  the  ore.  It  was  here 
that  the  then  new  mineral  "sperryite,"  an 
arsenide  of  platinum,  was  discovered  nearly 
20  years  ago.  Platinum  has  been  found 
south  of  Porcupine  in  a  serpentine  belt,  and 
further  search  is  being  made  of  the  ser- 
pentine area  which  extends  north  from 
Mattagomi  Lake  to  the  Frederick  House 
river  crossing  of  the  Grand  Trunk  Railroad. 
Platinum  is  also  reported  as  occurring  in 
pyrrhotite  near  the  Moose  Mountain  iron 
"nine  north  of  Sudbury. 
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ALASKA 

ALA.SKA  SHIPME.VTS  of  dom.-.stic  cop- 
p«-r  ore,  matte,  etc.  to  the  United  States 
during  Jun«-  were  11.229  grotm  tonH,  having 
a  copix-r  content  of  3,980,197  lb.  and  valued 
at  »'j37,166. 

AKIZON.X 

CoclilHr    County 

HTOCINS  (Bl«bee)— Daily  whlpmcntH  of 
high-ifrade  coprx-r  ore  bi-lng  made  by 
Ifrajteni. 

MARKfl-MRYETR  <BlHbee) — Cut  vein  of 
oopi><-r  arlajice  and  carbonate  at  40  ft.  In 
Incline  nhafl 


Gila    County 

RAY  HERCULES  (Globe)— New  mill 
installed  has  capacity  of  1200  to  1800  tons 
jjer  day. 

FORTUNA  (Miami) — Orebody  cut  by 
diamond  drill  carries  silver,  gray  copper 
and  lead.     Tunnel  in  over  900  feet. 

Greenlee    Count, v 

ARIZONA  COPPER  (Clifton) — Copper 
I»roducfd   in  June  w:is   3.700,000  i)ouiids. 

ASH  PEAK  EXTE.XSION  (Dunt^an)— To 
sink  to  300  l<-v<-l  aiid  (tros.scul  vein.  Ore 
rarrl<-H  gold-silver  in  cpiartz.  Test  car  has 
been  Hhipped  preparatory  to  arranging  for 
mill.     John  Horrlgan  Is  superintendent 


HARDY  (Duncan) — Installed  two  .Toplin- 
type  jigs ;  shipping  two  cars  manganese 
per  month.     Joe  Hardy   is  owner. 

PHILLIPS  SPAR  (Duncan) — Work  to  be 
started  at  once  and  shii)ments  of  fiuorspar 
made  to  San  Francisco  and  Chicago.  James 
P.  Porteus   is  consulting  engineer. 

!Mari<'opa    Count.v 
DRAGON    (Wick.iiburg) — Mining    equip- 
ment being  installed, 

Mohave    Count.v 
WASHINGTON-ARIZONA    (Kingman) — 
Shaft  has  been  sunk.      Vein  to  be  followed 
to   a  depth  of   500   feet, 

MOSSBACK  (Oatman)— Shaft  has  been 
retlmbered. 
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I'ima    County 

(;UNSIGHT  (A jo) — Lead  and  silver  ore 
iiuck  at   160  feet. 

MOW  CORNELIA  (Ajo) — New  shaft  has 
■ached    250    ft.    and    station    is    being    cut. 

(w    flotation    plant    has   been    started. 

SWANSKA  (Phoenix) — To  add  200-ton 
otation   plant. 

BULLION  BAR  (Tucson) — To  be 
iquipped  with  a  small  stamp   mill. 

Pinal   County 

PIONEER  (Kelvin) — Additional  mining 
jquipment  to  be  installed  and  development 
Irork   continued    through    the    old    shaft. 

TERRELL  (Kelvin) — Important  strike  of 
(•old  ore  made  recently  at  125  ft.  Plans 
[eing  made  to  install  hoisting  plant  and 
iiake  shipments. 

TROY- ARIZONA  (Kelvin)  —  Resumed 
lurations  Aug.  1.  To  work  Alice  tunnel 
iid  Buckeye  shaft  where  sulphide  ores 
H'ere  encountered  many  years  ago.  Work 
to  be  resumed  in  the  Climax  shaft  upon 
rrival  of   new   pumping  equipment. 

ItAV  SILVER-LEAD  (Ray) — Control  ac- 
luired  by  C.  E.  Addams.  Working  force 
iicreased  and  development  of  new  ore- 
liodies  being  pushed.  To  double  shipments 
loon. 

SOUTH  RAY  (Ray) — Shipping  carbo- 
!  ate  ores  to  Hay  den. 

SILVER  KING  (Superior) — Regular 
hipments  made  to  El  Paso  smeltery, 
ilarcy  mill  being  installed  preparatory  to 
reating  large  tonnage  of  low-grade  ores 
m   the  dump. 

Santa    Cruz    County 

I  WORLD'S  FAIR  (Patagonia) — Equip- 
nent  for  100-ton  concentrating  plant  has 
tee-"   ordered. 

Yavapai  County 

GADSDEN  (Jerome) — Main  shaft  down 
learlv  to  1200  level,  where  station  will  be 
put. 

I  GREEN  MONSTER  (Jerome) — Has  aban- 
doned work  in  Gorge  tunnel.  To  sink  Doro- 
hy  May  shaft  from  765  ft.  to  1000  level 
uul  develop. 

JEROME  VERDE  (Jerome) — Crosscut- 
ling  from  northeast  drift  of  Columbia  1050 
[level  to  cut  iron  body  shown  by  drilling. 

y  ARKANSAS 

B  Boone  County 

i  HARRISON  (Harrison) — Rebuilding  75- 
;ton  mill  recently  burnt  down  and  plans  to 
ipurchase  entire  new  machinery,  excepting 
ici  ushers.  George  Constant  is  superin- 
|tendent. 

I  GLORIA  (Zinc) — Mill  improvements  to 
'be  made.  Company  has  acquired  new  leases 
near  mill  and  will  build  tram.  George 
Miller   is   in   charge. 

I  W^'ERCOZIM  (Zinc) — Has  purchased 
[lease  on  the  Royal  and  other  zinc  mines 
Ifrom  Boo-Gra-Loo  Mining  Co.,  and  started 
loperations. 

Independen<'e    Count.v 

CLAUSE    (Cushman) — Purchased    by    C. 

G.  Shuman  and  M.  L.  Richards,  of  Chicago, 

and  A.  B.  O.  Dutcher,  of  Wichita,  Kas.,  who 

will  start  erection  of  a  washer  immediately. 

CALIFORNIA 

Calaveras    County 

}  DAVENPORT  MINES  (Angels  Camp)  — 
'Company  organized  to  operate  placer  mines. 

!  GIdorado    County 

I  TWIN  VEINS  (Oakland) — To  develop  six 
(mining  claims  near  Omo. 

1  Humboldt   Count.v 

'•  CHROME  SHIPMENTS  from  Eureka  in  the 
frst  half  of  July  amounted  to  six  carloads; 
five  were  brought  down  from  Del  Norte 
County  by  water  ;  one  carload  was  brought 
in  from  the  Pecwan  Creek  mines  in  the 
northern  border  of  Humboldt  County.  The 
first  carload  mined  at  Horse  Mountain  has 
been  hauled  by  motor  truck  to  Korbel  for 
rail  shipment  from  Essex. 

MANGANESE  SHIPMENTS  by  rail  from 
points  nearest  to  the  mines  have  been  in 
progress  for  several  weeks.  Two  carloads 
were  shipped  in  the  first  half  of  July  from 
Fort  Baker  mines  via  Carlotta  on  the  North- 
western  Pacific.  Regular  shipments  being 
made  from  mines  in  Fort  Seward  region, 
the  Doak  mines  being  the  principal  pro- 
ducers. 

Napa   Count.v 

]       CORONA       QUICKSILVER       (Napa)   — 

Negotiations    for    sale    of    property     beinf, 

1  considered   by    directors.      If    deal    is    niade. 


new  development  to  be  by  tunnel  driven  lor 
drainage  and  the  possibility  of  opening  up 
new  orebodies. 

Nevada    County 

ALLISON  RANCH  (Grass  Vallev)  — 
Shaft  unwatered  to  No.  9  level  and  un- 
watering  proceeding  in  drifts.  Development 
to    follow. 

EMPIRE  (Grass  Valley) — Construction  of 
electric  railway  from  Empire  mill  to  Penn- 
sylvania  mine   nearing  completion. 

Placer    County 

LIBERTY  HILL  (Dutch  Flat) — Building 
large  restraining  dam  in  preparation  for 
hydraulicking. 

WISCONSIN  (Dutch  Flat) — Recent 
equipment  of  small  stamp  mill  earning 
profit. 

Plumas    Count.v 

MANGANESE  SHIPMENTS  from  Cres- 
cent Mills  region  started  by  Noble  Electric 
Steel  Co.  to  smeltery  at  Heroult,  Shasta 
County. 

MANGANESE  DEPOSIT  on  Mount 
Hough  being  developed  by  Smith  brothers, 
of    Nevada    City.      Shipments    have   started. 

JUNEDAY  (Crescent  Mills) — Recently 
equipped  with  electric  power,  compressor 
and  machine  drills. 

San    Rernardino   County 

ATOLIA  (Atolia)  —  Company  expects 
to  show  large  production  this  year.  Other 
tungsten  mines  and  prospects  in  the  Atolia 
and  Randsburg  district  are  active.  More 
than  20%  of  the  tungsten  produced  in  this 
country   comes   from   these   two    districts. 

San  Liuis  Obispo   County 

MANGANESE  DEPOSITS  have  been 
discovered  near  Atascadero,  in  serpentine 
formation  near  belt  of  jasper  traversing 
the  district. 

CHROME  CLAIMS  on  Thompson  Reid 
ranch  leased  by  Charles  Seeley.  Develop- 
ment to  be  undertaken  soon. 

COLORADO 

Boulder  County 

GOLDEN  AGE  (Springdale) — Ore  being 
delivered  to  mill  by  3i-ton  Bethlehem  truck 
doing  the  work  of  three  teams,  and  oper- 
ating satisfactorily  over  steep  mountain 
grades. 

EVANS  (Summerville) — High-grade  sil- 
ver ore  opened  up  by  Nicholls  brothers. 

VICTORIA  (Summerville) — Silver  ore 
opened  up  by  development  work  under  di- 
rection  of   F.    M.    Pickard. 

Clear  Creek   County 

COLORADO  CENTRAL  (Georgetown) — 
Begun  operation  of  concentration  plant  and 
will  ship  to  sinelteries. 

TERRIBLE  (Georgetown) — Making  regu- 
lar  shipments   of  lead   ore   carrying  silver. 

Teller    County 

INDEX  (Cripple  Creek) — Lessees  ship- 
ping ore  from  700  and  900  level.  Shaft  to 
be  sunk   to   1100   level   and  station  cut. 

IDAHO 

Boise    County 

NATIONAL  (Placerville) — Repairs  to 
mill  completed.  To  mine  ore  on  800  level 
and  sink  winze  from   1500   level. 

Slioshone  County 

CONSOLIDATED  INTERSTATE-CALA- 
HAN  (Wallace) — Resumed  operation  of 
mill  Aug.  1. 

SENATOR  (Wallace) — Hard  ground  de- 
laying drift  being  driven  for  vein. 

EAST  CALEDONIA  (Wardner) — Has 
suspended  operations  until  more  favorable 
conditions   obtain. 

KANSAS 

Joplin  District 

CHILTO  LEAD  (Baxter  Springs)— To 
build  250-ton  mill  ;  needs  sludge  tables, 
compressors,   belts  and  crushers. 

GRAHAM-VAN  DYKE  (Baxter)— Sink- 
ing two  shafts  on  Cooper  land.  Plan  build- 
ing mill. 

QUAKER  VALLEY  (Baxter) — Operating 
new  mill  six  miles  northeast  of  Ba.xter. 
Adam    Scott,    of   Joplin,    is    superintendent. 

CRESCENT  (Miami) — Pushing  work  on 
Blue  Rook  250-ton  mill,  on  lease  southwest 
of  Waco,  Mo.  Plant  to  be  ready  in  60 
days.  L.  E.  Smith,  of  Kansas  City,  is 
l)resident. 

EARLY  BIRD  (Miami) — New  mill  now 
in   regular  operation. 


SOUTHERN  (Miami)— Operating  mill 
one  shift.  Mining  at  222  ft.  and  still  above 
best  ore  deposits. 

ELOOSA  LEAD  AND  ZINC  (Treece)  — 
To  build  .300-ton  mill  and  require.s  tables, 
engine,  boiler  compressors  and  ore  cars. 

LAWYERS  (Treece) — To  build  250-ton 
mill  and  expected  to  purcha.se  sludge  and 
slime  tables,  crushers,  boilers,  drills,  ore 
cars  and  track.  George  O.  Pearson  is 
superintv-ndent. 

MIAMI-TEXAS  (Treece) — To  remodel 
250-ton  mill  and  expect  to  purchase  tables, 
compressors,  conveyors,  ore  cars  and  track. 

MICHIGAN 

Copper   District 

BEAR  LAK13 — (Calumet) — New  machin- 
ery ready  soon. 

FRANKLIN  (Demmon) — Starting  drift 
on   1900   level   of   No.    2   shaft. 

HANCOCK  (Hancock) — Two  new  lodes 
opened  carrying  good  average  copper. 

AHMEEK  (Kearsarge) — Fire  at  shafts 
No.  3  and  No.  4  continues  to  burn.  Shafts 
have  been  sealed,  and  men  are  employed 
at  other  shafts. 

WINONA  (Winona) — Drift  on  1500  level 
is  200  ft.  from  No.  4  shaft.  To  raise  to 
1400  level. 

MINNESOTA 

Mesabi    Rhurc 

STATE  MINE  SHIPMENTS  made  a 
record  during  week  ended  July  21,  when 
204,411  tons  was  shipped.  Missabe  Moun- 
tain shipped  36.912  tons  and  Leonidas, 
21,000  tons. 

DEAN  (Chisholm) — Todd-Stambaugh  in- 
terests have  leased  two  fortie:^  south 
of  Hartley  mine  and  are  sinking  shaft. 
Charles  H.    Claypool  is  superint-.-ndent. 

SNYDER  (Nashwauk) — Check  drilling 
being  done  by  Todd-Stambaugh  interests. 

MISSOURI 

Joplin   District 

GRANBY  CONSOLIDATED  (Granbv)  — 
Building  two  mills  at  an  estimated  cost 
of  $130,000.  Need  but  have  not  purchased 
tobies,  motors,  compressors,  tracks,  boilers 
and   engines. 

BADGER  (Joplin)  —  Building  250-ton 
mill ;  to  purchase  sludge  and  slime  tables, 
engine,  boilers,  crushers  and  ore  cars.  A. 
Foster  is  manager. 

BUTTE-KANSAS  (Joplin)— Both  shafts 
being  sunk  to  deeper  level  at  new  property. 
Steady  operation  maintained  at  Acme  mine. 

CREEK  (Joplin) — Shaft  in  ore  on  Cul- 
bert  lease  at  Four  Corners.  L.  W.  Vidler 
is  manager. 

A.  F.  HOLT  (Oronogo) — Building  200-ton 
mill  to  replace  one  destroyed  by  fire.  In 
the  market  for  sludge  and  slime  tables, 
compressors,    drills   and   crushers. 

MT.  NEBO  (Seneca) — Building  200-ton 
mill ;  to  purchase  sludge  and  slime  tables, 
crushers,  conveyors,  air  compressors,  boilers 
and  engines. 

CENTRAL  ZINC  (Waco) — Remodeling 
400-ton  mill  and  expects  to  purchase  tables, 
compressors,  boilers,  crushers,  cars  and 
track.      Prank   Danglade    is    superintendent. 

CRESCENT  (Waco) — Building  250-ton 
mill  and  will  purchase  gas  engine,  crushers, 
rolls,  tables  and  jigs.  Glen  Smith  is  super- 
intendent. 

MIAMI-WACO  (Waco) — To  build  250- 
ton  mill ;  requires  crushers,  compressors, 
drills  and  sludge  and  slime  tables.  W.  P. 
Cunningham    is    superintendent. 

MONTANA 

Lewis   and   Clark    Count.v 

CRUSE  CONSOLIDATED  (Helena)— 
Sinking  below  300-level  at  Helena  mine. 

MONTANA  MANGANESE  -  SILVER 
(Helena) — Operating  Far  West  group  of 
claims  in  Skelly  district.  Shipping  ore  to 
East  Helena  smelter.v. 

NKVADA 

Clark   Count.v 

SULTANA  (Goodsprings)  —  To  be  re- 
opened ;  hoisting  equipment  and  air  com- 
pressor being  overhauled.  Mine  owned  and 
operated  by  H^nry  Robbins. 

Elko    County 

GOVERNMENT  OIL-SHALE  TESTING 
PLANT  to  be  built  soon  at  Elko.  Stated 
appropriation  of  $60,000  made  for  this  pur- 
Ijose.  May  build  plant  on  oil-shale  land 
near  Catlin  interests. 
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Humboldt   Connty 

ROCHESTER  COMBIXET*  (Rochester) 
— Drifting:  both  ways  on  vein  and  stoping 
in  Magazine  tunnel.  New  ventilating  equip- 
ment installed  in  main  tunnel,  and  raising 
being  done.  Ore  bins  at  mill  to  be  filled 
before  motors  are  received  and  installed. 
Electric  locomotive  to  be  installed  in  main 
tunnel  for  ore  haulage. 

Lyon     County 

BLUESTOXE  MI.VIXG  AND  SMELT- 
ING (Yerington) — Fire  recently  destroyed 
assav  office.  Loss  of  building  slight,  but 
equipment  and  supplies  of  considerable 
value.  Several  cottages  for  employees  to  be 
built,    and   other    improvements   made. 

NORTHERN  LIGHT  (Yerington) — De- 
velopment under  way.  Small  shipments  of 
copper  ore  made. 

Mineral    County 

LUCKY  BOY  (Hawthorne) — To  be  re- 
opened soon,  and  if  sufficient  milling  grade 
ore  is  developed,  a  flotation  unit  will  be 
installed. 

SILVER  DVKE  (Mina) — To  build  30-ton 
mill  to  concentrate  high-grade  scheelite  ore. 

Xye    County 

BIG  PINE  (Manhattan) — Resumed  milling 
of  oversize  ore  dump  after  delay  of  few 
days. 

JEFFERSON  CANYON'  (Manhattan)  — 
Operating  old  Kanhorat  property  under 
management  of  S.  H.  Brady.  Mill  being 
overhauled  and  changes  made  to  increase 
capacity. 

MANHATTAN  CONSOLIDATED  (Man- 
hattan)— Raise  on  east  orebody  from  fifth 
level  to  be  extended  from  point  where  ore 
was  first   exposed   in   south   crosscut. 

UNION  AMALGAMATED  (Manhattan) 
— Station   on   bottom   level   completed. 

WHITE  CAPS  (Manhattan) — Raise  from 
fourth  level  is  expected  to  connect  with 
shaft   orebody. 

TONOPAH  DISTRICT  ore  production  for 
the  week  ended  July  20  totalled  10,237  tons, 
of  an  estimated  gross  milling  return  of 
f  174. 029.  Producers  were:  Tonopah  Bel- 
mont. 2101  tons;  Tonopah  Mining.  3600; 
Tonopah  Extension,  2389  ;  Jim  Butler.  353  ; 
West  End,  1143;  Halifax,  58;  Montana, 
238;  MacNamara,  315  and  Cash  Boy,  40 
tons. 

"SLIME  FARMERS"  in  Tonopah  dis- 
trict have  suffered  heavy  loss  on  account  Of 
recent  rains.  Work  of  these  men  consists 
in  carefully  leveling  off  tailings  dumps  of 
milling  plants.  and  loosening  surface 
'ightly  with  disk  harrows.  CaiJillary  attrac- 
tion causes  contained  cyanide  solution  to 
:ome  to  surface,  where  it  is  evaporated  by 
3un.  Thin  layer  is  periodically  swept  off 
:op  of  dumps  or  ponds,  which  has  been 
rreatly  concentrated.  Stated  that  515.000 
:o  $20,000  is  collected  every  season  in 
Tonopah  district  by  this  method.  Recent 
hea\T  rains  have  spoiled  two  or  three 
.Tionths'  work,  and  operation  must  be  re- 
peated. 

JIM  BUTLER  TONOPAH  (Tonopah)  — 
Receipts  for  ore  shipped  during  six  months 
ended  June  30  were  $294,353.70;  operating 
ejcpenses.  $131,708.61  and  »iet  earnings, 
1162.645.09.  Total  net  income  amounted  to 
$169,527.69. 

TONOPAH  EXTENSION  (Tonopah)— 
R«-ceipts  from  mine  and  mill  operation  dur- 
ing June  were  $152,257.54  ;  current  ex- 
penses, $85,116.91  :  leaving  an  operating 
profit  of  $67,140.63. 

Storey    Count.v 

UNnVATERING  OPERATIONS  at  North 
End  mines  progressing  steadily.  New 
high-tension  power  line  installed,  giving 
more  dejx-ndable  riower  .service.  Unwatcr- 
Ing  Andes  shaft  under  way  and  extensive 
development  planned.  New  pumps  to  be 
Installed  in  Combination  shaft  and  unwa- 
terlng  pushed. 

CONSOLIDATED  VIRGINIA  (Virginia 
City) — D«-veloping  on  2100  level.  Con.sld- 
erabl"?  tonnage  produced  from  2000  and 
2200  lPV<l.H. 

MEXICA.N  (Virginia  City)— High-grade 
ouartz  opened  on  2300-ft.  lev«-l  by  winze. 
Drifting  to  be  done  soon  Deeper  develop- 
ment  work  planned. 

SIERRA  NEVADA  fVirglnIa  City)  — 
Ral«e  from  2500  level  continues  to  open  ore. 

TT.VTON  CONSOLIDATED  fVlrginla 
r-lty) — I/onjr  drift  on  2600  ft.  level  opening 
Rood-KT.'t'le  ore  ;  drift  to  be  continued  to 
T'nion  vein.  Good  ore  being  produced  on 
2200,  2300  and  2400  levete. 

W'nhlior    County 
EXPT7RTMENTAT,    <')IL-SITALE    PLANT 

nt    T'''-.  ir  i'v    o*"    '^.■.  vndA.    R/-no,    opernfinif 

down     temporarily    to 

Alexander  M.  Boyle 


NEW   MEXICO 

Orant   County 

EIGHTY-FIVE  (Ix)rdsburg) — A  300- 
ton  concentrator  has  been  designed  and 
completed  by  J.  W.  Crowdus,  of  El  Paso. 

LAST  CHANCE  (Lordsburg) — To  begin 
installing  inachinery  Aug.   1st. 

LORDSBURG  GOLD  AND  COPPER 
(Ix)rdsburg)  — To  sink  300-ft.  shaft  and 
will  require  power  and  hoisting  equipment. 
E.   L.  Armstrong  is  superintendent. 

McGEE  BROS.  (Steins) — Sinking  shaft. 
Plan  to  purchase  600-ft.  belt-driven  com- 
pressor. 

WATERLOO  (Tres  Hermanos) — Main 
shaft  down  100  ft.  To  sink  additional  100 
ft.  and  drift  300  ft.  Vein  is  10  ft.  wide 
and  carries  lead  and  silver.  Concentrator 
to  be  built. 

OKL.4HOMA 
Joplin  District 

BIG  JIM  (Commerce) — To  build  200-ton 
mill.  Construction  to  start  Aug.  15.  Will 
need  tables,  engine,  crushers,  compressors, 
jigs  and  conveyors.  G.  W,  Nesmith  is 
superintendent. 

LONE  STAR  (Hockerville) — To  build 
300-ton  mill.  Construction  to  start  Aug. 
10  and  will  purchase  crushers,  belts,  drills 
and  compressor.  B.  F.  Madden  is  super- 
irtendent. 

DEVELOPMENT  (Lawton) — Remodeling 
£50-ton  mill  and  increasing  capacity  to  500 
tons.  Will  require  tables,  compressors, 
crushers  and  ore  cars.  E.  E.  Jayne  is 
manager. 

HIDDEN  TREASURE  (Picher) — New 
shaft  ore    at    265    feet. 

VANTAGE  (Picher) — Operating  after 
shut-down   due   to   lack   of   water. 

LEAD  CAVE  (Quapaw) — Remodeling 
200-ton  mill  and  expect  to  purchase  tables, 
belts,  cables  and  ore  cars. 

McCURDY  (Quapaw) — To  operate  mill 
soon. 

RED  ROSE  (Quapaw) — Started  new  con- 
centrating plant  on  a  lease  northeast  of 
Quapaw. 

MAXINE  (Tar  River) — Constructing  400- 
ton  mill :  to  purchase  crushers,  compressors, 
belts  and  tables.  W.  C.  Miller  is  superin- 
tendent. 

OREGON 
Baker  County 

AZURITE  (Homestead)  —  Considerable 
zinc-lead-silver-copper  ore  blocked  out.  Dif- 
ficulty of  effective  separation  has  retarded 
development.  Property  under  bond  to  Bills 
Mining  Co.  controlled  by  Aleck  Bills.  Harry 
Gilchrist  and  E.  W.  Bain.  Milling  equip- 
ment, including  rockbreaker  and  5-com- 
partment  Joplin  jig.  being  installed.  Oper- 
ators plan  to  make  marketable  zinc  prod- 
uct and  to  store  tailings  for  future  treat- 
ment. More  equipment  to  be  added  if 
present   installation   proves   satisfactory. 

BLUEBELL  (Homestead) — Old  tunnels 
being  cleaned  out.  and  contract  has  been 
let  to  Diamond  Drill  Contracting  Co.,  of 
Spokane,  for  extensive  drilling. 

IRON  DYKE  (Homestead) — Shipping 
copper  concentrates  regularly  and  operat- 
ing 125-ton  flotation  plant.  Electric  storm 
on  July  11  burned  out  two  motors.  Pres- 
ent output  below  normal,  on  account  of 
labor  shortage. 

RAND-McCARTY  (Homestead) — Oxi- 
dized ore  has  been  found  in  the  upper  work- 
ings.  and  tunnel  being  driven  to  cut  lode 
below  water  level 

RIVER  QUEEN  (Homestead) — Operated 
by  F.  Alers  under  lease  from  Haas  brothers. 
Seven  cars  of  good  copper  ore  have  been 
shipped. 

I'TAH 
Beaver  Count.v 

MAJESTIC  (Milford) — Shaft  at  Old 
Hickory  to  be  sunk  to  500  ft.  before  pros- 
pecting  is    started. 

Juab   Count.v 

TINTIC  SHIPMENTS  for  week  ended 
July    20   amounted    to    172   cars. 

MAY  DAY  (Eureka) — Company  operat- 
ing on  700  level,  and  lessees  in  several  oth- 
er places.. 

UNCLE  SAM  (Eureka) — To  be  worked 
by  lessees. 

ZUM.A  (Eureka)  —  Imi)rovements  to 
equipment  made  and  sinking  of  winze  from 
500  level  resumed. 

inns  BLOSSOM   ( silver  Citv) — Accident 
to  shaft  during  week  eiid(>d  July  20  retard- 
ed   shipments,    but    mining    was    carried   on 
as  URual  and  ore  stoeked  underground, 
PInle   Count.v 

ATLAS  PRODUCT  (Marysvale) — Com- 
pany recent ly  organized  tf>  exploit  ."ilnnite- 
bearlng  claims,  nix   miles   from   Marysvalr-. 


.San   Juan    County 

BIG     INDIAN  COPPER     (Lasal)— New 

200-ton  mill  to  treat  copper  ore  being 
warmed  up. 

NEW  FIND  OF  URANIUM  ORE  re- 
ported at  Wray  Mesa  southwest  of  the 
Paradox  section,  and  not  far  from  San 
Juan. 

Tooele   County 

DEVELOPMENT  OF  DEEP  CREEK 
DISTRICT  through  operation  of  new  rail- 
road justifies  improvements  to  town  of 
Goodwin,  formerly  Gold  Hill,  terminus  of 
the  railroad,  and  through  cooperation  of 
various  companies  interested  town  water- 
system  is  to  be  installed  and  first-aid  hos- 
pital  established. 

WESTERN  UTAH  EXTENSION  (CJood- 
win) — Ore  carrying  copper-silver  and  gold 
opened  on  200  level,  and  extension  of  find 
being  sought  on  300  level.  Manganese  ore 
being  developed  at  Helmet  mine. 

BELCHER  (Tooele) — To  install  Forres- 
ter grinder  and  50-ton  Dykes  concentrat- 
ing plant. 

WASHINGTON 

Thurston    County 

SPOKANE  TIN  AND  TUNGSTEN 
(Olympia) — Incorporated  by  F.  C.  Bailev. 
F.  A.  Ross,  J.  M.  Fitzpatrick.  E.  E.  Mc- 
Clintock,  A.  K.  Booth,  of  Spokane,  and  O. 
T.  Lathrop,  of  Lethbridge,  Alberta,  To  ' 
develop   a   property   near   Kiesling.  j 

CAN.4DA  ] 

Ontario 

NEWRAY  (Porcupine) — Arrangements 
completed  with  the  Northern  Ontario  Light 
and  Power  Co.  for  construction  of  trans- 
mission line  to  supply  power  to  mine. 

NORTH  DAVIDSON  (Porcupine) — Fifth 
drill  hole  being  started.  Two  previous  holes 
show  good  gold  content. 

PLENAURUM  (Porcupine) — To  diamond 
drill  from  1000  level. 

PORCUPINE  CROWN  (Porcupine)  — 
Supplies  being  sold  and  mine  to  be  closed. 

WEST  DOME  (Porcupine) — To  close 
down. 

CHAMBERS-FERLAND  (Cobalt) — No.  2 
shaft  being  dewatered  for  resumption  of 
operations. 

McKINLEY-DARRAGH  (Cobalt)  —  To 
reopen  Savage  property  an  account  of  high 
price  of  silver. 

PENN-CANADIAN  (Cobalt) — Has  option 
on  Indian-Peninsula  molybdenum  mine.  To 
install  30-ton  mill. 

PETERSON  LAKE  (Cobalt) — Mill  closed 
temporarily.  Changes  to  increase  its  capac- 
ity  in  progress. 

SAVAGE  (Cobalt) — Three  machines  em- 
ployed to  secure  milling  rock. 

THREE  STAR  (Cobalt)— Work  resumed 
on  property  (formerly  Calumet  &  Montana). 
Vein  carrying  low  silver  content  to  be 
developed. 

BURNSIDE  (Kirkland  Lake)  —  Shaft 
down  252  ft.  to  be  sunk  400  feet. 

KIRKLAND  LAKE  GOLD  (Kirkland 
Lake) — Mill  expected  to  be  in  operation  by 
fall.  Practically  all  machinery  is  on  the 
ground. 

OTISSE  (Matachewan) — Exploration  be- 
ing pushed  by  Ontario-Colorado  Develop- 
ment Co.  To  install  another  diamond  drill 
and  explore  at  depth. 

MILLER  INDEPENDENCE  (Bo.ston 
Creek) — Rich  ore  found  in  shaft  on  vein  at 
100  feet. 

BOURKES  (Bourkes  Station) — Shaft 
down  35  ft.  to  be  continued  to  100  level. 

EBY  SYNDICATE  (Lawson  Township) 
— Deiiosit  of  barite  discovered. 

WHITE  RESERVE  (Maple  Mountain)— 
Crosscutting  at  140  level  was  opened  up. 
Veins  carrying  cobalt,  niccolite  and  traces 
of  native  silver. 

FIDELITY  (Skead  Township) — Shaft 
sunk  20  ft.  on  gold-silver  vein. 

<luebee 

INDIAN  PENINSULA  (Amos) — Penn- 
( "anadian  Mining  <^o.,  of  Cobalt,  has  ob- 
tained controlling  interest.  Preparing  to  in- 
stall first  unit  of  100-ton  mill  to  treat 
molvbdenum  ore  with  Groch  flotation  sys- 
tern.     Balmer  Neilly  is  manager,  . 

MEXICO  * 

naja    CaUfornlft 

COMPAONFE        DU        BOLEO        (Santa  t 

Rosalia) — Copper    production    during    June  J 

was     1,322,720    lb.       Coi)i)er    ore    averaged  ii 

3  2  1  '■'■{     copper.  f 
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The  Market  Report 
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SILVER  AND  STERLING  EXCHANGE 


Aug. 


Silver 


Sterl- 
ing   I  New  I   Lon- 
Ex-     York,!    don,    ; 
change'CentsI  Pence    Aug. 


I       Silver 

Sterl-  I 

,  ing      New  j  Lon- 

Ex-     York,   don, 

change  Cents  I  Pence 


New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Electro- 

Aua. 

lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

7   90 

1 

*26 

t 

8.05 

@7  95 
7.92J 

2 

*26 

t 

8  05 

@7  97J 
7  95 

3 

*26 

t 

8.05 

@8  05 
8  05 

5 

*26 

t 

8.05 

@8.  10 
8.07^ 

6 

*26 

t 

8.05 

@8  12^ 
8.  07 J 

7 

*26 

t 

8.05 

7.  75 

@8.I2i 

*  Price  fixed  by  agreement  between  American 
copper  producers  and  the  U.  S.  Government,  accord- 
irg  to  official  statement  for  publication  on  Friday, 
September  21,  1917.  and  July  2.   1918. 

t  No  market. 

The  above  quotations  (except  as  to  copper,  the 
price  for  which  has  been  fixed  by  agreement  between 
American  copper'  producers  and  the  U.  S.  Govern- 
ment, wherein  there  is  no  free  market)  are  our 
appraisal  of  the  average  of  the  major  markets  based 
(jenprally  on  sales  as  made  and  reported  by  producers 
and  agencies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing  values  of  the  metals  for  the 
deliveries  constituting  the  major  markets,  reduced  to 
basis  of  New  York,  cash,  except  where  St.  Louis  is 
the  normal  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
Ingots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  O.IOc. 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35c. 
per  too  lb   above  St.  Louis. 


LONDON 


"oppei 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

1 

.Aug. 

Spot 

3M. 

Spot  3  M. 

Spot 

3  .M.  Spot 

1 

2 
3 

122 
122 

122 
122 

137 
137 

394J 
399 

394^ 
399 

29i 
291 

28  J 
28^ 

54 

54 

5 
6 

7 

122 
122 

122 
122 

i37 
137 

399 
399 

399 
399 

29  J 
29i 

m 
m 

54 
54 

The  above  table  gives  the  closing  quotations  on 
London  ^letal  Exchange.  AH  prices  are  in  pounds 
sterling  per  ton  of  2240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2240  lb.,  with  American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reckoning 
exchange  at  $4.7515:  £29i  =6.2576c.;  £54  =  n.4545c.; 
£110  =  23. 3333c.:  £125  =  26.51  51c.;  £260  =55. 1513c.; 
£280  =  59.3937c.:  £300  =63.6362c.  Variations,  £1 
=  0.2121205c. 


Metal  Markets 

N'EW  YORK,  Aug.  7,  1918 
The  metal  markets  have  gradually 
worked  into  such  a  state  of  chaos  and  de- 
spair, resulting  from  the  meddling  of  the 
War  Industries  Board,  that  there  is  a  feel- 
ing that  things  cannot  be  any  worse.  Zinc 
and  antimony  have  been  immune,  for  the 
high  prices  prevailing  for  them  before  our 
entry  into  the  war  produced  an  ample  sup- 
ply,   but    of    copper,    lead    and    tin    there    is 


not  enough,  and  with  such  a  situation  the 
official  mind  is  to  aiscourage  production, 
without  any  thought  of  the  benefit  there 
might  be  in  trying  stimulation. 

Copper — Both  this  week  and  last  week 
were  rather  eventful,  owing  to  conferences 
between  the  producers  and  officials  of  the 
War  Industries  Board.  Last  week  there 
were  conferences  on  the  subject  of  adjus- 
ting contracts  and  pending  business  that 
were  disturbed  by  the  sudden  and  unex- 
pected raising  of  the  price  to  26c.  on  July 
2.  It  is  no  longer  any  secret  that  some 
departments  of  the  Government  tried  to 
saddle  ;^uch  contracts  upon  the  producers 
that  the  advanced  price  would  not  have 
helped  the  latter,  any  way  not  until  after 
Aug.  15  ;  while  to  some  concerns  very  seri- 
ous harm  would  have  resulted.  This  ques- 
tion had  been  adjusted,  but  not  very  satis- 
factorily to  the  producers.  Manufacturers, 
i.e.,  wire  drawers,  sheet  rollers,  etc.,  who 
entered  into  contracts  following  the  original 
prolongation  of  the  23Jc.  price  to  Aug.  15, 
have  their  own  grievance.  This  has  not  yet 
been  adjusted  at  all.  The  whole  business 
is  a  deplorable  muddle,  and  conversations 
?bout   it   have   not  been   wholly   amicable. 

On  Aug.  6  the  "high-cost  producers"  met 
the  War  Industries  Board,  to  plead  for 
special  recognition,  and  received  the  answer 
that  there  would  be  no  discrimination  as 
to  price  among  producers.  This  decision 
was,  of  course,  wise.  There  could  scarcely 
be  anything  more  productive  of  further 
chaos  than  the  making  of  two  prices  for  the 
same   commodity. 

On  Aug.  7  all  of  the  producers  met  with 
the  price-fixing  committee  to  consider  the 
agreement  subsequent  to  Aug.  15.  The 
result  of  this  conference  was  that  the  26c. 
price  is  to  be  continued  until  Nov.  1.  This 
has  not  yet  been  approved  by  the  Presi- 
dent, and  there  will  be  no  official  announce- 
ment until  after  the  approval  of  the  Presi- 
dent. 

Copper  Sheets  are  not  quoted,  a^  there 
is  a  wide  diversity  in  prices  of  different 
dealers.  Copper  wire  is  quoted  at  2  9  to 
30c.  per  lb.  f.o.b.  mill,  carload  lots,  subject 
to  any  change  in  the  price  of  copper. 

Tin — There  is  nothing  worth  mention- 
ing done  in  this  market.  Singapore  quoted 
£300i.  c.i.f.,  London,  for  Straits  tin  on  Aug. 
1;  £394J  on  Aug.  2;  £406.  on  Aug.  6;  and 
£404.  on   Aug.    7. 

Mr.  Armsby,  head  of  the  Tin  Division  of 
the  War  Industries  Board  :  John  Hughes, 
representing  the  American  Iron  and  Steel 
Institute,  and  one  other  have  gone  to  Lon- 
don as  a  tin  commission,  evidently  for  the 
purpose  of  talking  over  the  tin  situation. 
Consumers  here  think  that  the  price  of  tin 
is  going  to  be  regulated  downward,  and 
therefore  are  minded  to  defer  their  buying 
There  is  something  humorous  in  the  idea 
of  fixing  a  price  at  a  reduced  level  in  a 
market  which  is  in  despair  owing  to  short 
supply  of  the  commodity. 

L,ead — The  situation  is  unchanged.  Sup- 
plies continue  scarce,  with  no  immediate 
prospect  of  Ijecoming  easier.  Japan  in- 
quired for  further  tonnages  of  lead,  but  its 
inquiries  are  useless. 

Zinc — The  market  was  weaker  in  the 
early  part  of  the  week  on  offerings  by  some 
of  the  smaller  Western  i)roducers.  but  when 
it  was  ascertained  that  the  Government 
was  going  to  invite  tenders  for  3000  tons  of 
Prime  Western  spelter,  for  delivery  between 
now  and  the  end  of  the  year,  the  market 
stiffened.  However,  it  was  a  dull  and  unin- 
teresting affair  throughout  the  week.  An 
inquiry  for  export,  presumably  to  Japan, 
was  an  interesting  feature.  During  recent 
weeks  Japan  has  bought  some  small  ton- 
nages,  both  of  refined  spelter  and  common. 

Zinc  Sheets — L'nchanged  at  $15  per  100 
lb.,  less  usual  trade  discounts  and  extras  as 
per  list  of  Feb.   4. 

Other    Metals 

Aluminum — Price  fixed  at  33c.  per  lb.  for 
lots  of  50  tons  or  more,  ingot.  98-99  C', 
grade.  Sheets  are  42c.  per  lb.  for  18  gage 
and  heavier.  Price  established  June  1  and 
continues  to   Sept.   1. 

Antimony — Spot  was  quoted  at  IS'fflSJc. 
The   market    is   steady   but   not  much   busi- 


ness  was  done, 
c.i.f.,  in  bond. 


We  quote  futures  at   12c., 


Kismuth — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3.50  per 
lb.   for  wholesale  lots — 500  lb.  and  over. 

Cadmium — This  metal  is  quoted  $1.50(9 
1.75  per  pound. 

Nickel — Market  quotation  is  40 @  45c.  per 
pound. 

QuiekHilver — Steady  at  $125.  San  Fran- 
cisco reports,  by  telegraph,   $117.50,  firm. 

Silver  and  Platinum 

.Silver — Quotations  remain  unchanged  but 
owing  to  the  rise  in  China  exchange  rates 
It  is  profitable  to  export  silver  to  China  and 
i;ay  over  the  government  price  of  $1  i>er 
oz.  Considerable  business  is  being  done 
for  China  account  at  prices  over  $1  per 
oz..  with  the  result  that  neither  the  L'.  S. 
nor  the  British  government  is  able  to  buy 
silver  for  its  war  needs. 

Mexican  dollars  at  New  York:  Aug.  1, 
77  :  Aug.  2,  77  :  Aug.  3,  77  ;  Aug.  5,  77 ; 
Aug.   6,    77  ;   Aug.   7,   77. 

Platinum.  Palladium  and  Iridium — Prices 
fixed  at  $105.  $135  and  175.  respectively. 
There  may  be  clandestine  business  at 
higher  prices. 

Zinc  and   Lead  Ore   Markets 

Joplin,  Mo.,  .Aug.  3 — Blende,  per  ton, 
high,  $77.50;  basis  60';;  zinc,  premium.  $75; 
Class  B.  $65'?!  60;  Prime  Western.  $47.50@ 
42.50  ;  calamine,  basis  40';r  zinc.  $37.50® 
30.  Average  selling  prices:  blende,  $57.83; 
calamine,    $36.08  :    all    ores.    $56.40. 

Lead,  high,  $103.20;  basis  SOOJ  lead, 
$100;  average  selling  price,  all  grades  of 
lead,    $98.80   per  ton. 

Shipmvnts  the  week:  Blende,  9466;  cala- 
mine, 661,  lead,  1693  tons.  Value,  all  ores 
the    week.    $738,530. 

The  large  purchases  of  Class  B  grades 
of  ore  advanced  the  average  price  in  the 
face  of  a  declining  market.  The  lower 
prices  of  last  and  this  week  will  figure 
niore  largely  in  next  week's  settlement 
prices. 

Producers  who  have  been  holding  lead 
expecting  it  to  go  higher,  seem  to  have  re- 
ceived a  tip  to  the  contrary,  and  some  are 
letting  it  go  on  the  $100  "basis.  The  car 
situation  was  easier  this  week,  and  buyers 
were  able  to  ship  more  of  their  ore. 

Platteville,  Wis.,  Augr.  3. — Blende,  basis 
60'";  zinc,  highest  price  reported  i)aid  for 
premium  grade  was  $75  to  $80  per  ton; 
high  lead  blende,  base  $52  per  ton  ;  lead 
ore.   basis   80';    lead.    $93   per  ton   base. 

Shipments  reported  for  the  week  were 
1849  tons  blende.  120  tons  galena,  and  546 
tons  sulphur  ore.  For  the  year  to  date 
the  totals,  are  77.157  tons  blende,  4360  tons 
galena,  and  30.350  tons  sulphur  ore.  Dur- 
ing the  week  2911  tons  blende  was  shipped 
to   separating  plants. 

Other  Ores 

Chrome  Ore — Charles  Hardy  reports  that 
business  was  done  at  $1.70  per  unit  for 
50';    ore  in  large  quantities. 

Manganese  Ore — L'nchanged. 

.Molybdenum  Ore — Quoted  nominally  at 
$1  per  lb.  of  molybdenum  sulphide  in  ore 
containing   90*;;    or  over. 

Tunsrsten — The  market  continues  active. 
$24  being  paid  for  high-grade  ore  free  from 
all  impurities;  $20  to  $23.50  for  ores  con- 
taining .small  amounts  of  impurity.  The 
scarcity  of  high-grade  ores  indicates  the 
continuence  of  or  even  an  advance  upon 
present  prices. 

Other  Minerals 

Pyriten — Spanish  lump  is  quotable  to 
those  who  possess  a  license  from  the  Gov- 
ernment at  17c.  per  unit  on  the  basis  of  9s. 
ocean  freight,  buyer  to  pay  war  risk,  less 
2^;  and  excess  freight.  Tonnage  is  ex- 
tremelv  difficult  to  obtain.  Domestic  pyrites 
Is  selling  at  a  price  of  25c.  per  unit,  f.o.b. 
mine,  according  to  delivery  basis.  Some 
mines  in  the  South  are  reporting  prices  as 
34c.  per  unit  for  lump  and  32c.  per  unit 
for  fines,  fob.  mines. 
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Iron  Trade   Review 

riTTsni  RCill — AujT.    6 

The  extremely  hot  weather  of  the  last 
few  days  has  operated  to  curtail  iron  and 
steel  production  somewhat,  but  not  as  much 
as  in  previous  seasons.  Superintendents, 
foremen  and  men  are  striving  to  maintain 
irroduction.  Records  of  July  outputs  that 
are  available  show  decreases  in  some  cases 
and  increases  in  others,  as  compared  with 
June,  and  it  is  certain  there  has  been  little 
total  decrease,  if  any.  With  the  passing  of 
hot  weather  still  larger  outputs  are  in  pros- 
pect. However,  the  war  reiiuirements  are 
increasing  so  that  the  possibility  of  adding 
to  capacUv  is  being  hurriedly  but  thor- 
ouphlv  canvassed,  and  it  is  probable  that 
formal  announcement  will  be  made  in  the 
near  future  that  capacity  is  to  be  increased. 
The  program  would  involve  more  additions 
to  blast  furnace  than  to  openhearth  ca- 
pacity. Supplies  of  pig  iron  now  are  ap- 
proximately ade>iuate  to  the  steel-mill  re- 
quirements" but  the  heavy  demands  from 
abroad    can    hardlv    be    met    in    addition. 

The  War  Industries  Board  adheres  to 
its  estimate  of  L'0.000.000  net  tons  of  steel 
required  for  the  present  half  year,  and  has 
now  placed  an  estimate  that  at  least  20.000.- 
000  tons  will  be  required  for  the  first  half  of 
next  vear  Shipbuilding  is  to  take  more 
than  "expected,  and  the  shell  program  is 
being  enlarged,  calling  for  500,000  net  t(jns 
or  more  per  month  for  the  remainder  of 
this   year. 

Some  of  the  mills  are  able  to  do  fairly 
well  bv  the  jobbers  this  month,  shipping 
them,  according  to  the  recent  permission  of 
the  War  Industries  Board,  an  amount  of 
steel  equal  to  the  average  shipments  in  the 
f  rst  half  of  this  year.  Other  mills,  and  they 
constitute  the  majority,  find  they  cannot 
supplv  the  material  having  orders  with  a 
priority  higher  than  B-4.  which  will  absorb 
their  output.  It  is  believed  that  in  the 
majority  of  cases  the  jobbers  have  fair- 
sized   stocks. 

Pig  Iron — Nothing  definite  has  been  given 
out  as  to  plans  being  considered  for  aiding 
the  high-cost  merchant  furnaces  in  Tennes- 
see and  Virginia,  whose  costs  are  much 
closer  the  set  selling  prices  than  is  the 
case  with  furnaces  in  other  districts.  On 
ar  average,  merchant  furnace  profits  are 
entirely  satisfactory.  In  the  last  two  or 
three  "weeks  there  has  been  some  selling 
b\  a  few  interests  for  the  first  half  of  1919. 
l-iit  only  to  regular  customers,  engaged  in 
recognized  essential  work.  Even  this  busi- 
ness is  not  altogether  approved  at  Wash- 
ington. Orders  for  early  deliveries  are 
rarely  placed  except  through  the  medium 
o*'  allocations  first  secured,  the  prospective 
consumer  placing  his  case  before  the  pig- 
iron  representative  of  the  War  Industries 
EJoard.  upon  whose  approval  the  civilian 
committee  makes  an  allocation  upon  the 
furnace  best  fitted  to  furnish  the  iron. 
There  is  no  particular  shortage  of  iron  for 
domestic  consumption,  though  somewhat 
larger  supplies  could  be  used  at  a  few 
points,  but  there  is  a  serious  shortage  when 
the  reqirirements  of  Britain,  France  and 
Italy  are  considered,  and  some  recent  calls 
from  such  quarters  have  scarcely  been  met, 
even  with  the  greatest  effort  so  to  do.  The 
market  remains  quotable  at  the  set  limits: 
P.fssemer.  $35.20  ;  basic.  $32  ;  No.  2  foundr>'. 
$33  :  malleable.  $33.50  ;  forge.  $32,  f.o.b. 
furnace,  freight  from  the  Valleys  to  Pitts- 
burgh being  $1.40  and  from  half  a  dozen 
dcta<-h«-d  furnaces  somewhat  less.  W.  P. 
Snyder  &  fo.  announce  the  average  prices 
obtaining  in  sales  iluring  July  at  the  set 
limitH  $35  20  for  b<-s.semer  and  $32  for 
basic.  F'>undry  iron  during  the  month  also" 
rul<*d  at  the  set  price. 

Ht««l — Several  of  the  steel  mills  would 
buy  Ingots  or  billets  if  they  could  be  ob- 
tained, but  all  surplus  steel  Is  already  mar- 
ket»-d.  Theft-  Is  warcely  any  shell-discard 
i«t«*l  to  be  had.  th»-  War  Industries  Board 
having  found  outb-ts  for  nearly  all  that  is 
prCKlu<'ed.  in  Ihf  filling  of  direct  war  orders. 
The  nmrket  for  soft  remains  quotable  at 
the  i»et  limits:  Bllhts.  $47.50;  sheet  bars 
and  Nmall  bllletH,  $51;  slabs.  $50;  wire 
rodii.   nr.T 


000  tons  per  month.  Byproduct  coke  pro- 
duction continues  to  increase  almost  weekly. 
One-half  of  the  new  Lorain  plant,  which 
totals  208  ovens,  is  in  operation,  and  the 
remaining  ovens  may  be  completed  in  about 
30  davs.  At  the  Olairton  plant  the  first 
battery,  128  ovens,  is  in  full  operation,  and 
the  three  Clairton  furnaces,  450  tons'  daily 
capacity  each,  are  operating  exclusively  on 
this  coke.  The  second  battery  will  be 
completed   in  about   a   month. 


STOCK  QUOTATIONS 


MONTHLY  AVERAGE  PRICES  OF  METALS 


Ferroalloys 

Frrrommncitaror — l<i-mund  Is  rather  light 
for  b'.tb  f.  rr'itii.itKr.'ineMe  and  HljIegelelHen. 
and   i:,i  ■    ti,   have    fair   stocks. 

With    I  that    Is    In    vogue,    it 

I"  now   '  1  ry  re(|ulremfntH   will 

b«  m«-t  ifj'l' fifiii"  1  •.  KerromangarieHe  Is 
rjuoted  at  $250.  de'||v<r<(I.  for  70",.  with 
$4  H  unit  for  additional  riiangarK-se,  and 
Nplt-fflelH'-n  at  $75.  turunn-,  for  1  <;  to  IK 
(MT   cfnt. 

Cokr — fiutput  of  coke  In  the  foniiellM- 
vill<-  region  continues  at  a  irlMe  nbovt*  350,. 


New  York 

London 

.'Silver 

1916 

1917 

1918 

1916 

1917 

1918 

.Ian 

1-  Pb 

Mar 

April 

May 

June 

July 

.\ug 

Sept 

Oct..  . 

Nov 

Mec 

56 . 775 
56 . 755 
57 . 935 
64.415 
74.269 
65  024 
62.940 
66.083 
68.515 
67.855 
71.604 
75.765 

75.630 
77.585 
73.861 
73 . 875 
74.745 
76.971 
79.010 
85 , 407 
1(X)  740 
87  332 
85.891 
85 . 960 

88 . 702 
85.716 
88.082 
95.346 
99 . 505 
99 . 500 
99 . 625 

26:960 
26.975 
27 . 597 
30 . 662 
35.477 
31.060 

30  000 

31  498 
32 . 584 

32  361 
34.192 
36.410 

36 . 682 
37.742 
36.410 
36.963 
37 . 940 
39.065 
40   110 
43  418 
50  920 
44.324 
43 , 584 
43 . 052 

44 . 356 
42.792 
43 . 620 
47.215 
48 . 980 
48 . 875 
48.813 

Year — 

65.661 

81.417 

31.315 

40.851 

New  York  quotations  cents  per  ounce  troy,  fine  silver: 
London,  pence  per  ounce,  sterling  silver,  0.925  fine. 


New  York 

London 

Electrolytic 

Standard 

Elei'trolytic 

1917 

1918 

1917 

1918 

1917 

1918 

Jan 

Keb . . . 
Mar..  . 
April.  . 
.May.... 
June... 
July.    . 
Aug. .  . 
Sept. .  . 

Oct 

Nov. .  . 
I>ec.... 

28 . 673 
31.750 
31.481 
27.935 
28.788 
29.962 
26 . 620 
25.380 
25.073 
23 . 500 
23.500 
23 . 500 

23 . 500 
23 . 500 
23   500 
23.  .^'00 
23 . 500 
23 .  500 
25 . 904 

131.921 
137   895 
136   7,50 
133   842 
l.iOOOO 
1:50  000 
128.409 
122.;J91 
117   500 
110.000 
110.000 
110.000 

110.000 
110.000 
110.000 
110.000 
1 10 . 000 
110,000 
119.913 

142.895 
148.100 
151.000 
147    158 
142   000 
1 42 . 000 
1 40   409 
137.000 
135.250 
125,000 
125,000 
125.000 

125.00.1 
125.000 
125.000 
125.000 
125.000 
125.000 
134.913 

Year 

27.180 

124.892 

138.401 

January. . 
February . . 
March .... 

April 

May 

June 

July 

.'Vugust.  . . . 
September. 
October.  .  . 
November. 
December . 


1917 


41.175 
51.420 

54  388 

55  910 
63.173 
62  053 
62 . 570 
62 . 681 
61.542 
61.851 
74 . 740 
87.120 


85.500  185 

92.000  198 

(a)       207 


(a) 
(«) 
(a) 
(a) 


1220 

245 
242 
242 
Vi43 
1244 
247 
,274 
1298 


Av.  year 61.802 1237.563 

(a)  No  average  computed. 


1918 


293,227 
311.525 
318.875 
329.905 
364.217 
331.925 
360.347 


New  York 

St.   Louis 

London 

Lead 

1917 

1918 

1917        1918 

1917 

1918 

January 

I'cbruary 

■"arch 

Aoil 

May 

June   

July 

August 

September.. 

October 

N'ovember..  . 
December..  . 

7 .  626 
8  636 
9.199 
9.288 
10 . 207 
11.171 
10.710 
10.594 
8.680 
6.710 
6   249 
6.375 

6.782 
6.973 
7.201 
6.772 
6.818 
7.611 
8 .  033 

7.530 
8 .  595 
9  .  1 20 
9.158 
10.202 
11    123 
10.644 
10.518 
8  611 
6  650 
6    187 
6.312 

6  684 

6 .  899 

7  091 
(■..■,01 
« .  704 
7.511 

7 .  7.50 

:J0.500 
30.500 
30 . 500 
30 . 500 
:«).500 
30  500 
30  500 
30  500 
30  500 
:«)  500 
30 . 500 
30 . 500 

29.50 
29.50 
29.50 
211.50 
29 .  .50 
29 .  .50 
29 .  50 

Year 

8.787 

8.721 



30 . 500 



■ 

New 

York 

St.   Louis 

London 

1917 

1918 

1917 

1918 

1917 

1918 

January 

l'"ebruary  . 

Marcli. 

April 

.May 

June 

July 

August     .   . 
September.. 
October. 

9.619 
10  045 
10,:{00 
9   4.59 
9  362 
9   37 1 
H  643 
8 ,  360 
«    130 
7  983 
7.847 
7  685 

7 .  83(i 
7.814 
7.461 
6.  .S'.IO 
7.314 
8.021 

8 .  373 

!)   449 
9   875 
10    130 
9   289 
9    192 
9  201 
8  473 
8    190 
7.966 
7.813 
7.672 
7  510 

7.661 
7  639 
7  ,  286 

6  -nr 

7  114 
7   791 
8 .  338 

48.:J29 
47  000 
47  000 
54   632 
54   000 
.54.000 
54  000 
54   000 
51    000 
51   000 

54  000 
54  000 
54  000 
54.000 
54 . 000 
54 . 000 
54 . 000 

Year. . . . . 

8.901 

8.813 

52.4131 

New  York  and  St.  Louis  riuotalloiis,  cents  per  pound. 
London,  pounds  sterling  per  Iomu  ton. 


No.  2 

Pig  Iron. 
Pgh. 

HesaemerJ 

Haslet 
1917  j   1918 

Foundry 

1917 

lOlM 

1017    1   1918 

January... 

»35  95 

$37   25 

$:«)  !I5I$.)3  95 

.?:«)  95 

$33   95 

Kebruury 

36  37 

37   25 

:«)  95.  3:t  95    :to  95 

33  95 

March 

37   37 

37   25 

:J3   49|    3:i   95     35   91 

33  95 

April 
Nlay 

42  23 

30    15 

38   <I0 

32   95     40  06 

33   95 

4fl  94 

36   2(1 

42   84 

33   00     4:i   (iO 

34  . 0(1 

J  line 

54   22 

36   36 

.50  05 

33    II'.     r,U    14 

34    16 

July 

57  45 

36   6(1 

53   80 

33    -10.    53   95 

34    40 

August 

54    17 

SO  37 

'    5:t   95 

Hj'ptcmber 

46  40 

1  42.24 

.  ,        .         48    58 

October  . 

37  26 

33  OS 

33   95 

November  . 

37  2S 

33  US 

33  95 

DiTitnber. . 

37. 2« 

33  OS 

33.06 

Vi-ar 

»43.»7l I»39  02 

$40.83 

N.  Y.  EXCH.t  Avig.  6    BOSTON  EXCH.*  Aug.    6 


Alaska  (iold  M 

3! 

.\laska  Juneau 

2 

Am.Sm.A  Het.,com. 

78} 

Am.  Sm.  &  Ref.,  pf. 

100  J 

Am.  Sm.  Sec,  pf.,  A 

89 

Am.  Zinc 

18! 

Am.  Zinc,  pf 

491 

Anaconda 

665 

Batopllas  Mln 

li 

Bethlehem   Steel .  .  . 

84 

Bethlehem  Steel,  pf. 

t881 

Butte  *  Superior. 

27; 

Butte  Cop.  A-  Zinc 

11 

Cerro  de  Pasco 

34 

Chile  Cop 

161 

Chino 

39  S 

Colo. Fuel  &  Iron. . . 

46  i 

Crucible  Steel 

66! 

Crucible  Steel,  pf..  . 

91 J 

Dome  Mines 

8'. 

Federal  M.&S 

lOi! 

Federal  M.  &S.,pf. 

33 

Great  Nor.,  orectf.. 

31i 

Greene  Cananea — 

45 

Gulf  States  Steel.  .  . 

81! 

Homestake 

71 

Inspiration  Con. .    . 

521 

InternationalNlckel 

30  J 

34 

Lackawanna  Steel.. 

83 

-Mexican  Petrol. .  .  . 

1011 

Miami  Copper 

28 

Nat'l  Lead,  com.. 

58! 

National  Lead,  pf .  . 

102! 

Nev.  ("onsol 

20 

Ontario  Min  

9; 

Ray  Con 

23  i 

RepublicI.&S.,com . 

9i; 

Republic  I.  AS.,  pf. 

100 

Sloss-Sheffleld 

61 

Tennessee  C.  &  C.  . 

19; 

U.S.  Steel, com.      . 

1091 

U.S.  Steel,  pf 

1101 

Utah  Copper 

81! 

Va.  Iron  C.&C.  .  . 

72 

BOSTON   CURB*  Aug.    6 


Alaska  Mines  Corp. 

Boston  Ely 

Boston  &  Mont..  .  . 
Butte  &  Lon'n  Dev. 

Calaveras    

Calumet-Corbin.   . 

Chief  Con 

Cortez 

Crown  Reserve 

Crystal  Cop 

Eagle  &  Blue  Bell.. 

GUa  Copper 

Houghton  Copper.. 

Intermountaln 
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POT  HOLES  CLEANED  OUT  PREPARATORY  TO  CONCRETING   AT   SITE   OF   DAil    FOR   CLEVELAND-CLIFFS    IRON    CO.'S 

NEW   HYDRO-ELECTRIC   PLANT   ON   DEAD   RIVER,    ^HCHIOAN 

New  Hydro-Electric  Development  On 
Dead  River,  Michigan 

By  morgan  H    WRIGHT* 


I  The  new  hydro-electric  power  plant  of  the  Cleve- 
I  land-Cliffs  Iron  Co.,  in  northern  Michigan,  ivhen 
completed,  will  generate  from  5000  to  10,000 
kw.-hr.,  and  is  designed  to  be  operated  by  natural 
liver  fioivage  without  storage  equalization.  The 
site  of  the  dam  is  well  adapted  to  economic  con- 

THE  hydro-electric  plant  of  the  Cleveland-Cliffs 
Iron  Co.,  now  under  construction  on  Dead  River, 
seven  miles  west  of  Marquette,  Mich.,  should  be 
interesting  to  all  companies  concerned  with  the  elimina- 
tion or  reduction  of  coal  consumption,  for  this  develop- 
ment will  put  to  work  from  15,000.000  to  30,000,000 
kw.-hr.  annually  that  for  years  has  run  to  waste  within 

•MinitiK  Eng-ineer,   Marquette.    I\nchig-an 


struction,  as  sand  and  boulders  for  the  concrete 
ivere  easily  procurable  and  a  good  anchorage  for 
foundations  was  provided  by  the  many  pot  holes 
in  the  river  bottom.  The  current  is  to  be  paid 
for  by  the  operating  company  on  a  meter  basis, 
and  w'iU  be  used  at  its  Marquette  range  mines. 

a  few  miles  of  one  of  the  world's  most  important  iron 
districts. 

The  development  is  unique  in  that  the  company  build- 
ing the  plant  neither  owns  nor  leases  the  power,  but  will 
pay  for  the  current  generated  in  the  same  way  as  an 
ordinary  current  user  pays  the  utility  company,  accord- 
ing to  his  meter  reading.  In  the  second  place,  a  site 
was  found  with  ideal  dam  footings  and  with  the  neces- 
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sary  sand,  gravel  and  rock  conveniently  near.  Further- 
more, the  site  offers  no  opportunity  for  storage  of  water. 
This  valuable  power  was  permitted  to  go  to  waste 
because  there  was  no  available  water  storage,  because 
coal  was  readily  obtainable  in  the  region  at  a  reasonable 
price,  and  because  the  power  owners  and  the  power 
users  could  not  agree  on  the  value  of  the  power.  For 
various  reasons,  in  1917,  the  ideas  of  the  negotiators 
converged,  and  a  deal  was  closed  for  the  use  of  the 
power.  It  is  of  interest  that  when  purchase  and  lease 
negotiations  failed,  a  final  agreement  was  reached  on 
the  value  of  the  kilowatt,  and  the  user  will  pay  the  land 
owner  by  meter,  according  to  the  amount  of  current 
actually  generated. 
Pot  Holes  Offer  Good  Anchor.ige  for  Concrete 
In  August.  1917.  the  Foundation  Company,  of  New 
York,  began  the  construction  of  the  dam  under  a  "cost- 
plus"  contract.  The  dam  site  is  in  the  S.  E.  i  of  Sec. 
14,  T.  48,  R.  26,  and  is  situated  seven  miles  from  the 
mouth  of  Dead  River,  on  Lake  Superior.  At  this  point 
tbe  granite  country  rock  cuts  across  the  river,  squeezing 
it  into  a  30-ft.  channel,  at  the  head  ^i  brisk  rapids. 
The  river  bottom  presented  a  rather  remarkable  anchor- 
age for  the  dam,  being  of  massive  granite,  practically 
without  fissures;  but  the  rushing  water  had  seized  hard 
boulders,  and,  whirling  them  on  the  granite,  had  gouged 
out  a  network  of  pot  holes  or  pockets,  which  ranged 
from  shallow  saucers  to  holes  six  feet  in  diameter  and 
up  to  eight  feet  deep.  When  cleaned  out  and  concreted, 
these  holes  gave  a  singularly  good  anchorage  to  the  con- 
crete mass  of  the  dam.  The  accompanying  photograph 
shows  holes  being  cleaned,  preparatory  to  concreting. 

Sand,  Gravel  and  Boulders  Used  in  Concrete  Were 
Available  at  Site  of  Dam 

The  dam,  already  ponding  water,  is  of  the  gravity 
type,  400  ft.  long  and  50  ft.  high,  and  it  contains  about 
16,000  cu.yd.  of  concrete.  A  Ransome  tower  and  chutes 
were  used  in  placing  the  concrete,  the  mixture  being 
"sloppy."  Masses  of  granite,  quarried  at  the  site,  were 
bedded  into  the  mixture,  a  high  percentage  of  stone 
being  used  in  the  dam.  Sand  and  gravel  of  excellent 
quality  were  found  at  the  site,  removed  from  the  banks 
of  the  river  by  a  ]\IcMyler  excavator,  and  by  means  of 
a  chute  .slid  down  the  bank  to  the  mixer.  The  equipment 
as  furnished  by  the  contractor  consisted  of  a  McMyler 
Interstate  excavator,  a  Ransome  concreting  unit  (con- 
sisting of  mixer,  elevator,  suspended  chutes  and  rock 
and  sand  bins)  and  a  quarrying  outfit  (consisting  of 
compressor  and  drills  and  three  derricks,  one  handling 
rock  from  the  quarry  into  the  dam  and  two  used  to 
relay  material,  such  as  steel  and  forms,  from  the  top 
of  the  bank  to  the  dam),  as  well  as  the  usual  small  tools 
and  accessories. 

By  taking  advantage  of  the  facilities  provided  by  an 
old  railroad  grade  to  lay  track  to  the  site,  thereby  avoid- 
ing road  building  and  teaming  of  material  over  rough 
country,  considerable  time  was  saved.  Labor  was 
utilized  to  the  utmost  in  a  season  of  scarcity  by  working 
from  13  to  18  hours  daily,  with  good  pay  and  excellent 
Ix^ard  provided,  so  that  remarkable  progress  was  mads, 
in  spite  of  an  extremely  unfavorable  winter. 

The  power  house  is  13,600  ft.  from  the  dam.  The 
water  i.s  to  l>e  conducted  to  the  generators  by  means  of 
a  SCven-ffKjt  penstock,  the  first   10,000  ft.  being  wood- 


stave  pipe  furnished  by  the  Pacific  Pipe  Co.,  the  lower 
3600  ft.  being  steel  pressure  pipe  furnished  by  the 
Walsh  Boiler  Works.  The  penstock  will  lie  largely  in 
a  rock  trench,  and  the  steel  pipe  will  be  placed  by  means 
of  a  tramway,  the  track  being  laid  in  the  trench  and 
removed  as  the  pipe  is  laid.  The  power  house,  45  x  90 
ft.,  is  to  be  built  of  solid  brick  with  limestone  trim- 
ming, ornamental  brick  exterior  and  glazed  tile  interior; 
Equipment  is  to  consist  of  two  General  Electric  5000- 
kv.a.  units  and  two  6500-hp.  waterwheels  built  by  the 
S.  Morgan  Smith  Company. 

Plant  To  Utilize  All  Available  Flow  of  Water 

The  actual  pressure  head  is  420  ft.,  but  with  20  ft. 
lost  below  the  turbines,  400  ft.  of  effective  head  will  be 
achieved.  The  plant  is  designed  to  take  the  natural 
river  flowage,  without  equalization  by  storage,  and  is 
expected  to  generate  about  5000  kw.-hr.  during  low 
water  and  about  10,000  kw.-hr.  during  high  water,  but 
it  will  be  operated  to  use  all  the  water,  regardless  of 
the  volume  of  flow,  according  to  current  requirements. 

Completion  of  the  McClure  plant,  which  is  named  for 
O.  D.  McClure,  master  mechanic  of  the  Cleveland-Cliffs 
Iron  Co.,  will  secure  a  total  of  about  30,000  hydro-elec- 
tric hp.  for  use  at  the  company's  mines  in  Marquette 
County,  as  they  have  already  four  other  plants  in 
operation. 

Black  Hills  Gold  Output  Drops 
In  1918 

The  production  of  gold  in  the  Black  Hills  district 
of  South  Dakota,  for  the  first  six  months  of  1918, 
shows  a  small  decrease  as  compared  with  that  for  the 
same  period  in  1917.  The  Homestake  mines  and  mills, 
which  produce  most  of  the  output,  have  been  operated 
steadily,  according  to  Charles  W.  Henderson,  of  th^ 
U.  S.  Geological  Survey.  Of  the  other  important 
properties,  the  Golden  Reward  mines  and  cyanidation 
mill  are  the  latest  to  cease  operations,  owing  to  increased 
costs  and  low  grade  of  ores.  The  Wasp  No.  2  mill  has 
been  dismantled ;  the  New  Reliance  and  Bismarck  mills 
remain  idle ;  the  Mogul  mill  has  continued  operations 
on  custom  ore;  and  the  Trojan  mill  and  mines  have 
been  active.  Small  shipments  of  lead-silver  ore  have 
been  made  from  Galena,  and  small  shipments  of  coppei 
ore  from  the  Hill  City  district. 


Rights  of  Mine  Owners 
By  a.  L.  H.  Street* 

In  the  suit  of  Copper  State  Mining  Co.  vs.  Kelvii 
Lumber  and  Supply  Co.,  203  Southwestern  Reporter,  68 
the  Texas  Court  of  Civil  Appeals  recently  adjudicate( 
several  phases  of  mining  law.  including  a  holding  tha 
actual  possession  of  a  mining  claim  under  a  void  loca 
tion  is  without  legal  effect  as  against  another  claiminj 
under  a  valid  location,  supported  by  performance  of  al 
required  assessment  work.  Incidentally,  it  is  held  thai 
since  ore  becomes  personal  property  immediately  upoi 
extraction,  it  may  be  followed  by  the  lawful  owne 
wherever  found,  and  that  he  may  there  maintain  suit  t 
recover  possession  of  the  ore  or  its  value  in  money. 


•Attorney   at   law.    820    Stiiuity    HUig..    Xfiiiiuaijolis.    Minn 
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Efficiency  Tests  of  Rock-Drill  Accessory 

Equipment 


By  CHARLES  F.  WILLIS^ 


The  inherently  loiv  mechanical'  efficiency  of  rock 
drills  necessitates  every  possible  economy  of 
power.  Each  type  of  drill  has  a  certain  air  pres- 
sure for  maximum  ivorking  efficiency,  luhich  may 
differ,  however,  from  that  of  maximum  economy. 
Tests  shoiv  the  importance  of  proper  design  of 
gaskets,  selection  of  lubricating  oils  and  the  type 
and  size  of  pipe  valves,  connections  and  fittings. 

ALTHOUGH  there  has  been  considerable  technical 
literature  devoted  to  tests  made  on  the  efficiency 
of  rock  drills,  little  or  nothing  has  been  written 
regarding  the  efficiency  of  rock-drill  accessory  equip- 
ment with  relation  to  the  efficiency  of  the  drill  itself. 
Considering  this  to  be  a  subject  for  research  with 
opportunity  for  enlightening  results,  I  undertook  dur- 
ing the  last  year  a  series  of  exhaustive  tests  on  rock- 
drill  accessory  equipment,  coordinating  all  tests  to  the 
relative  efficiency  of  the  drill.  While  the  possibilities 
are  by  no  means  exhausted,  it  was  thought  that  some 
conclusions  from  tests  made  might  at  the  present  time 
indicate  the  importance  of  research  in  this  field  and 
stimulate  further  experimentation. 

The  air  drill,  as  is  well  known,  is  one  of  the  most 
inefficient  machines,  each  drill  requiring  for  continuous 


at  full  pressure  and  without  use  of  the  expansive  energy 
therein  stored.  Hence,  with  an  already  inherently  in- 
efficient machine,  mechanical  losses  should  be  mini- 
mized, and  in  many  cases  most  of  the  losses  caused  by 
poor  equipment  or  care  of  accessory  parts  are  avoidable. 
It  is  well  known  and  of  record  that  air  forced  through 
a  hose  and  pipe  or  a  certain  number  of  standard  pipe 
fittings  loses  pressure  by  friction,  although  the  volume 
of  air  is  increased.  I  have  never  found  in  print  any 
data  bearing  on  this  subject  taken  from  direct  meas- 
urements. In  making  these  tests  I  also  desired  to 
study  and  demonstrate  the  real  effects  of  carelessness 
in  operation,  the  effects  of  poorly  cut  gaskets,  of  leaks, 
of  inefficient  or  inadequate  oil  application,  and,  in  fact, 
to  make  as  complete  a  .study  as  possible  of  all  of  the 
accessories  of  the  rock  drill.  It  was  not  expected  that 
all  of  the  tests  would  show  spectacular  results,  but  it 
seemed  to  be  just  as  essential  to  know  changing  con- 
ditions that  would  give  equal  efficiency  as  to  know  the 
change  of  efficiency  under  different  conditions.  It  was 
actually  proved  by  the  tests  that  some  of  the  things 
that  might  reasonably  be  expected  to  influence  rock- 
drill  efficiency  have  really  little  or  no  effect. 

Tests  Made  with  Paynter  Apparatus 
The  tests  were  made  on  a  Paynter  rock-drill  tester, 
which  is  a  device  for  direct  measurement  of  the  effi- 
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operation  from  15  to  30  hp.  at  the  compressor,  whereas 
only  from  10  to  20'','.  under  the  best  working  con- 
ditions, is  delivered  in  striking  the  rock.  Losses  caused 
by  waste  of  the  heat  of  com.pression,  by  radiation  from 
the  air  cylinders  and  air  pipes,  and  by  friction  of  air 
passing  through  pipes,  are  well  known,  but  the  great- 
est loss  occurs  by  exhausting  air  from  the  drill  cylinder 


•Consulting     Sui)f*i'vi.^oi 
.Xrizona. 


Phelps     Dodge     Corpoi'ation.      Bisheo. 


ciency  of  a  rock  drill,  consideration  being  taken  of  the 
number  of  blows  per  minute,  the  number  of  pounds  pres- 
sure per  square  inch  per  blow,  and  the  foot-pounds  of 
energ>'  expended  per  blow.  The  Paynter  rock-drill 
tester  shows,  briefly,  the  energy  of  the  blow  transmit- 
ted through  a  column  of  oil  against  a  flexible  diaphragm 
which  moves  an  indicator  needle  on  a  rotating  drum, 
the  whole  device,  when  calibrated,  giving  the  number 
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of  blows  per  minute,  the  number  of  pounds  pressure 
per  square  inch  per  blow,  and,  by  referring  to  the  curve 
of  calibration,  the  number  of  foot-pounds  of  energy 
expended  per  blow.  The  calibration  was  performed  by 
allowing  a  sphere  of  known  weight,  suspended  as  a 
pendulum,  to  fall  through  measured  distances  against 
the  plunger.  The  distensions  of  the  diaphragm  corre- 
sponding to  the  blows  were  noted.  By  forcing  oil  into 
the  system  with  an  attached  pump,  the  diaphragm  was 
distended  to  each  of  these  points  in  turn,  and  the  static 
pressure  corresponding  to  each  was  read  on  the  gage. 
The  curve  of  calibration  was  then  constructed  with 
foot  pounds  as  abscissas  and  pounds  static  pressure  as 
ordinates.  The  air  measurements  were  made  on  the 
Clark  air  meter,  which  is  a  positive  displacement  meter, 
the  machine  measuring  correctly  all  compressed  air 
flowing  through  it. 

Thfe  drill  used  in  the  tests  was  a  Chicago  Pneumatic 
Tool  Co.  stoper,  and  was  selected  largely  because  of 
the  fact  that  it  is  one  of  the  fastest  hitting  stopers 
of  the  hammer  type,  and,  being  fast,  is  more  easily 
affected  bj-  slight  changes  than  many  other  types.  It 
was  essential  that  all  tests  be  made  on  one  machine, 
for  the  results  of  testing  on  several  machines  could 
not  be  com.pared,  and  it  was  desired  to  show  the  value 
of  testing  for  accessories  on  individual  types  of  ma- 
chines. A  stoper  was  chosen  for  the  tests  because  of 
its  easy  adjustment  and  the  fewer  opportunities  for 
error  while  using  with  the  Paynter  tester.  This  paper 
will  not  go  into  the  details  of  the  tests  made,  but  will 
show  in  a  general  v/ay  some  of  the  conclusions  illus- 
trating the  importance  of  such  testing. 

Most  Efficient  Air  Pressure  for  Each  Drill  Should 
Be  Determined  by  Test 

To  get  a  basis  for  further  work,  it  was  first  neces- 
sary to  have  a  complete  set  of  throttle  tests,  made 
under  different  air  pressures,  and  a  record  of  the  rela- 
tive effects  upon  air  consumption,  pressure  per  square 
inch  per  blow,  foot-pounds  of  energy  delivered  per 
blow,  and  the  blows  per  minute.  It  was  noted  in  all 
the  tests  that  the  maximum  consumption  of  air  in  the 
stoper  was  only  61  cu.ft.  per  min.  In  the  throttle 
tests  it  was  noted  that  the  curves,  as  to  air  consump- 
tion, blows  per  minute  and  pressure  per  square  inch 
per  blow,  varied  regularly  and  evenly,  while  the  curve 
for  foot-pounds  of  energy  delivered  per  blow  was  al- 
most a  straight  line.  As  might  be  expected,  the  air 
consumption  varied  with  the  pressure  on  the  throttle 
valve,  although  not  in  direct  proportion — the  throttle 
valve  three-fourths  open  was  fully  efficient  as  to  blows 
per  minute,  and  about  90%  efficient  on  the  other  three 
tests.  It  was  particularly  noticeable  in  all  the  tests 
that  the  blows  per  minute  vary  largely  in  a  direct 
proportion  with  the  amount  of  friction  or  the  number 
of  obstructions  to  the  passage  of  the  air  through  the 
various  pipe  fittings,  hose,  etc.,  in  going  to  the  machine, 
rather  than  with  the  pres.sure. 

In  the  pres.sure  tests  it  was  desired  to  ascertain  for 
all  prcHHures  the  point  of  maximum  efficiency  under 
exi.sting  condition.s.  p'or  instance,  it  was  determined 
that  at  50  lb.  gage  pressure  the  machine  would  not 
use  over  50  cu.ft.  of  air  per  min.,  would  not  deliver 
over  9G0  blows  per  min.  with  240  lb.  per  sq.in.  force 
of  blow,  and  would  deliver  only  7  foot-pounds  of  energy 


per  blow.  It  was  ascertained  that  the  most  economical 
pressure  for  this  machine  was  90  lb.  gage  pressure. 
At  100  lb.  no  greater  efficiency  was  noted,  and  the 
cost  of  compressing  the  61  cu.ft.  of  air  necessary  for 
the  additional  10  lb.  pressure  would  serve  no  useful 
purpose.  The  tests  illustrated  forcibly  that  the  first 
thing  for  which  a  rock  drill  should  be  tested  is  the  most 
economical  pressure  at  which  it  will  operate.  There 
might  be  a  consideration  of  cost  involved,  and  it  is 
possible  to  imagine  conditions  where  the  most  efficient 
pressure  would  not  be  the  most  economical. 

Temperature  and  Humidity  Have  Little  Effect 

It  was  considered  possible  that  there  might  be  some 
relation  between  rock-drill  efficiency  and  the  temper- 
ature of  the  place  where  the  drill  was  operating,  and 
to  ascertain  this  a  series  of  tests  were  made  with  the 
room  at  various  temperatures  from  70°  to  100°  F. 
These  temperatures  were  created  by  means  of  stoves, 
and  each  temperature  was  maintained  for  a  sufficient 
time  to  insure  the  drill  itself  becoming  of  the  temper- 
ature of  record.  It  was  also  thought  possible  that 
higher  temperatures  would  increase  the  fluidity  of  the 
lubricating  oils  and  possibly  give  greater  efficiency  for 
a  shorter  time  with  a  lighter  oil;  and  it  seemed  not 
improbable  that  increased  temperatures  would  require 
different  conditions  of  oiling  and  different  kinds  of  oil. 
However,  when  the  tests  were  made,  it  was  found  that 
the  efficiency  of  the  machine  was  slightly  greater  at 
80°  than  at  70°,  but  above  that  temperature  no  changes 
could  be  observed.  The  increased  efficiency  from  70° 
to  80°  was  probably  due  to  a  loosening  of  the  oil.  The 
probable  reason  for  no  improvement  with  higher  tem- 
peratures is  that  during  the  test,  or  during  any  period 
of  operation,  the  air  coming  from  the  outside  with 
more  or  less  uniform  temperature  cools  the  drill,  and, 
irrespective  of  the  surrounding  temperature,  that  of 
the  drill  is  maintained  at  about  the  same  degree. 

Humidity  was  created  by  placing  open  pans  of  water 
upon  the  stoves  or  by  passing  live  steam  into  the  room, 
and  tests  were  run  at  70°,  80°,  90°,  100°  and  110°, 
with  increasing  steam  moisture.  However,  no  changes 
in  the  results  were  apparent,  and  it  was  therefore  con- 
cluded that  neither  humidity  nor  temperature  has  any 
I  ppreciable  effect  on  rock-drill  efficiency. 

Type  and  Shape  of  Gaskets  Important  Factors 

Probably  among  the  least  considered  accessory  parts 
of  a  rock  drill  are  the  connections  between  the  hose 
and  the  air  piping;  whether  a  gasket  or  a  ground-joint 
union  should  be  used;  the  type  of  gasket  if  any;  whether 
a  gasket  should  be  machine  cut,  knife  cut  or  molded. 
In  the  first  place,  the  most  important  thing  is  the  size 
of  the  hole.  Only  definite  quantities  of  air  will  pass 
through  an  orifice  of  definite  size,  and  as  it  takes  at 
least  60  cu.ft.  of  air  at  90  lb.  pressure  to  run  the 
drill  used  in  the  tests,  no  orifice  of  size  less  than  re- 
quired for  that  pressure  could  be  used.  There  is,  how- 
over,  a  great  difference  as  to  the  surface  or  shape  of 
the  orifice.  Tables  give  the  flow  of  air  though  an 
orifice,  correct  only  for  rounded  edges  or  the  ideal 
opening. 

The  u.sual  way  of  cutting  a  gasket  is  directly  from 
sh(3et  packing,  with  a  knife,  and  probably  no  operation 
is  more  carelessly  done.    The  tests  under  review  proved 


(August  17,  1918 


ENGINEERING   AND   MINING  JOURNAL 


289 


clusively  that,  even  with  the  same  size  of  opening, 

!  most  efficient  operation  of  the  drill  was  obtained 

a  molded   gasket   with    rounded    edges.      The   next 

st  efficient  type  was  a  gasket  made  with  a  gasket 


the  gasket.     The  least  efficient  was  a  gasket  cut  with 
the  walls  oblique  to  the  surface  of  the  gasket. 

In  practice  it  is  found  that  the  most  common  gasket 
is  the  last  one  mentioned — a  gasket  hurriedly  cut  with 
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J.:er,  giving  smooth  edges,  with  the  cutting  perpen- 
liilar  to  the  face  of  the  gasket.  The  third  in  order 
•^i  a  gasket  cut  with  a  knife,  particular  care  being 
taen  to  make  the  walls  perpendicular  to  the  face  of 
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CURVES  SHOWING  RELATIVE  EFFICIEXt^ 
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the  knife  not  held  perpendicular  to  the  plane  of  the 
gasket  rubber.  Even  in  this  case  it  made  a  difference 
in  the  operation  of  the  drill  whether  or  not  the  gasket 
was  placed  with  the  sharp  edge  toward  the  incoming 
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air.  To  be  sure,  the  relative  difference  in  efficiency 
is  small,  but.  taken  over  the  period  of  time  that  a  drill 
is  running,  and  then  multiplied  by  the  number  of  drills 
in  operation,  it  shows  that  a  poorly  cut  gasket  is  an 
expensive  proposition,  and  that  a  molded  one,  although 
more  expensive  as  to  first  cost,  is  in  the  end  the  more 
economical. 

The  greatest  difference  observed  by  the  use  of  the 
different  gaskets  was  in  the  blows  per  minute  recorded. 
This  was  to  be  expected,  as  it  was  observed  in  all  tests 
that  friction  and  speed  of  drill  operation  are  closely 
allied.  The  relative  distance,  however,  is  great  if  with 
one  gasket  the  machine  delivers  1320  blows  per  minute 
with  20  foot-pounds  per  blow,  and  with  another  it  de- 
livers 1380  blows  per  minute  and  the  same  force  per 
blow.  As  opposed  to  this,  and  as  an  alternative,  comes 
the  use  of  the  ground-joint  union,  thus  doing  away  with 
gaskets.  While  new,  the  ground-joint  unions  were 
found  to  be  more  economical,  provided  great  care  was 
taken  to  have  no  leaks,  for  inasmuch  as  the  particular 
drill  on  which  these  tests  were  made  was  not  quite  10% 
efficient,  the  loss  even  of  1  cu.ft.  of  air  per  minute 
would  make  a  perceptible  increase  in  the  cost  of  oper- 
ation. Ground-joint  unions  would  require  as  much  care 
as  gaskets,  for  the  frequent  removal  and  replacement 
of  the  union  in  changing  drill  places  cannot  but  batter 
and  scar  a  brass  union,  and  with  this  condition  leaks 
will  inevitably  occur.  The  conclusions  derived  from  the 
tests  made  on  gaskets  indicate  as  first  choice  the  use 
of  molded  gaskets ;  as  second  choice,  ground-joint  unions, 
and  find  nothing  in  favor  of  the  home-made  knife-cut 
gasket. 

Couplings  Tests  Show^ed  Little  Variation 

It  was  considered  that  there  might  be  some  effects 
on  rock-drill  efficiency  by  varying  the  type  of  coupling, 
and  tests  were  made  on  22  couplings  of  five  different 
types,  and,  in  order  to  accentuate  the  small  results  to 
measurable  quantities,  in  many  cases  several  couplings 
of  the  same  type  were  used,  great  care  being  taken  to 
maintain  uniform  conditions.  Experiments  showed, 
however,  that  in  the  twenty-odd  tests  made  upon  coup- 
lings no  changes  in  the  efficiency  of  the  drill  were  to 
be  recorded.  The  tests  were  negative  all  the  way 
through,  even  when  the  size  of  the  coupling  was  changed. 
This  was  probably  due  to  some  extent  to  the  fact  that 
even  the  smalle.st  coupling  had  a  sufficient  aperture  to 
pass  the  60  cu.ft.  of  air  necessary  to  run  the  drill, 
and  the  conclusion  was  that  on  rock-drill  efficiency  the 
type  of  coupling  has  no  bearing.  Of  course,  there  are 
many  other  things  to  be  taken  into  consideration  in 
coupling  tests,  such  as  the  ease  with  which  couplings 
are  put  on  and  removed,  the  readiness  with  which  the 
joints  can  be  tightened  and  simplicity  of  construction 
and  operation. 

Oils  Hated  According  to  Initial  Efficiency,  Dura- 
bility AND  Consumption 

Probably  the  most  important  of  the  tests  were  those 
made  on  lubrication.  For  purposes  of  comparison  the 
oil.s  u.sed  will  be  denominated  A,  B,  C,  etc.  With  the  ex- 
ception of  E,  all  were  California  a.sphaltum-base  neutral 
lubricating  oils,  .scientifically  refined  and  filtered.  The 
gravity  of  the  California  oils  ranged  from  17"  to  22^ 
l{aum6;   the   flash   test  varied   from  300"   to  340'    F.; 


the  fire  test  from  330°  to  410%  and  the  viscosity  froi^.j 
70=  to  220°  at  100°  Saybolt;  E  was  a  Penn-sylvaniai 
neutral  lubricating  oil.  The  object  of  these  tests  wai^ 
to  determine  the  efficiency  of  the  drill  under  different 
oils,  the  quantity  of  each  oil  that  should  be  fed  to  the 
drill  for  maintaining  maximum  efficiency  and  the  ef! 
fects  due  to  insufficient  lubrication.  The  method  by 
which  the  tests  were  made  was  as  follows: 

Preparation  for  the  Tests 

The  machine  was  first  thoroughly  cleaned,  b>'  the  us( 
of  coal  oil  and  gasoline,  of  all  traces  of  carbon  and  thf 
oil  last  used.  Then  a  definite  quantity  of  the  fresh  oil 
in  this  case  25  c.c,  was  put  in  and  the  machine  ru! 
two  minutes  to  lubricate  thoroughly  all  parts.  An  in 
dicator  card  was  then  taken  which  should  be  the  recon 
of  greatest  efficiency  on  that  individual  oil.  The  drill 
was  then  made  to  strike  against  an  endurance  blocl' 
for  a  period  of  15  minutes  without  adding  more  oil 
and  another  card  taken.  This  process  was  repeate( 
until  the  value  of  this  particular  oil  as  a  lubricant  wai 
entirely  nil.  It  was  noted  that  one  of  the  oils  rai 
only  30  minutes  under  these  conditions,  while  anothe 
ran  one  and  one-half  hours.  All  of  these  tests  wen 
carried  to  a  point  of  low  efficiency,  but  not  sufficiently 
low  to  damage  the  mechanism  of  the  drill.  It  was  notei 
that  at  a  point  varying  from  30  minutes  to  one  hou 
the  drill  became  more  efficient  in  operation.  This  wa 
undoubtedly  due  to  heating  and  the  emulsifying  of  th 
oil.  Consequent  upon  the  heating  was  the  increase^ 
fluidity  of  the  remaining  oil,  for  in  all  cases  the  slum] 
after  the  rise  was  rapid.  It  was  also  recorded  on  th 
indicator  cards  of  these  tests  that  the  sticking  of  th 
valve  due  to  lack  of  lubrication  was  the  first  effect  notei 
and  probably  the  cause  of  the  inefficient  operation  o 
the  drill. 

The  E  oil  was  in  many  ways  the  best  of  the  oil 
tested,  giving  a  greater  number  of  blows  per  minut 
and  a  greater  force  of  blow  than  any  other  of  th 
oils  included  in  the  tests.  The  chief  disadvantage  c 
this  oil,  however,  was  its  lack  of  endurance,  probabl 
due  to  the  fact  that  it  is  rather  a  thin  product.  It  i 
evident  that,  in  order  to  get  its  maximum  efficiency,  nc 
less  than  25  c.c.  should  be  fed  for  every  30  minute 
of  running  time.  Particularly  noticeable  on  E  oil  wa 
the  absence  of  the  sticking  of  the  valves  that  was  s 
noticeable  in  the  other  tests.  E  is  an  excellent  oil  fo 
the  careful  drillman  who  will  not  forget  to  add  o 
w^hen  necessary. 

The  D  oil,  during  its  initial  operation,  was  almof 
as  efficient  as  E,  but  fell  off  rapidly,  and  even  at  th 
end  of  15  minutes  of  continuous  operation  had  lost  il 
real  value.  D  was  also  a  fluid  oil,  entirely  too  thin  fc 
rock-drill  lubrication,  unless  such  lubrication  were  aut( 
matic.  In  this  case,  however,  E  would  be  the  better  oi 
The  oil  designated  C  was  the  most  durable  of  th 
oils  tested,  having  virtually  as  great  efficiency  ; 
the  end  of  one  and  one-half  hours  of  continuous  rui 
ning  as  in  its  initial  operation.  While  its  efficient 
was  only  80%  of  that  of  E,  at  the  end  of  45  minute 
and  from  then  on  up  to  one  and  three-quarters  houi 
it  was  much  more  efficient.  C  oil  should  be  used  at  tl 
rate  of  not  less  than  25  c.c.  for  each  one  and  one-ha 
hours  of  running  time.  It  is  an  excellent  oil  for  car 
less  drillmen. 
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Throughout  all  of  the  tests  on  oils  it  was  conclu- 
sively proved  that  lack  of  oil  does  not  mean  injury  to 
the  rock  drill,  but  only  to  its  efficiency,  for  insufficient 
lubrication  merely  allow^s  it  to  deliver  a  less  number  of 
blows  per  minute  at  a  less  strength  per  blow.  It  is 
particularly  noticeable  on  C  oil  that  the  efficiency  is  in- 
creased in  the  period  between  45  minutes  and  I2  hours. 
This,  as  stated  before,  is  undoubtedly  due  to  the  heat- 
ing of  the  drill  and  the  increased  fluidity  of  the  oil 
thereby  produced.  The  increased  fluidity  is  therefore 
responsible  for  the  rapid  drop  in  efficiency  after  the 
rise  to  the  point  of  highest  efficiency. 

Next  of  importance  from  the  point  of  view  of  initial 
operation  was  B  oil,  although  it  had  little  endurance 
quality.  If  this  oil  is  used,  it  should  be  fed  at  the  rate 
of  not  less  than  25  c.c.  every  15  minutes.  It  shows  its 
point  of  heating  and  increased  fluidity  at  45  minutes, 
although  the  increase  was  slight. 

The  A  oil  was  remarkable  for  its  endurance,  main- 
taining almost  a  steady  efficiency  for  1]  hours,  its  point 
of  rise,  so-called,  being  at  the  end  of  one  hour.  How- 
ever, from  the  point  of  view  of  an  enduring  oil,  it 
was  most  regular.  This  oil  should  be  fed  at  the  rate 
of  not  less  than  25  c.c.  every  1  j  hours. 

Enduring  Qualities  Desirable  in  Lubricants 
From  the  standpoint  of  initial  efficiency,  E  was  best, 
D  second  best.  From  the  point  of  view  of  endurance, 
C  was  best,  A  second  best.  D  had  nothing  to  com- 
mend it  from  either  point.  Considering  the  horsepower 
_;^ One  Second >j 
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delivered  per  cubic  centimeter  of  oil,  C  excelled  the 
others,  largely  on  account  of  its  endurance,  although 
E,  on  account  of  its  high  initial  efficiency,  undoubtedly 
excelled  A. 

In  oil  selection  it  is  undoubtedly  more  important 
to  examine  enduring  qualities  rather  than  initial  effi- 
ciency, unless  oils  of  enduring  qualities  are  of  low 
efficiency.  Drillmen,  for  the  greater  part,  are  careless 
as  to  the  use  of  oil,  and  drills  either  get  large  quan- 
tities of  oil  in  irregular  amounts  or  none  at  all.  The 
tests  have  shown  that  larger  quantities  of  oil  than  25 
c.c.  added  at  one  time  are  of  no  additional  value,  be- 
cause of  the  fact  that  the  excess  is,  in  each  case,  passed 
through  the  machine  and  out  the  exhaust  without  serv- 
ing any  useful  purpose. 

For  purposes  of  comparison  two  highly  recommended 
rock-drill  oils  were  tested,  one  of  which  may  be  called 
F  and  the  other  G.  F  proved  to  be  a  highly  efficient 
oil,  as  to  initial  operation,  maintaining  its  high  effi- 
ciency for  a  period  of  about  10  minutes;  had  no  point 
of  rise  due  to  heating,  but  at  the  end  of  one  hour  it 
had  entirely  lost  its  efficient  action.  It  was  shown  to 
be  necessary  to  feed  the  F  oil  at  the  rate  of  not  less 
than  25  c.c.  every  15  minutes.  G,  while  an  oil  of  high 
initial  efficiency,  was  also  an  enduring  oil,  having  its 
point  of  rise  at  11  hours,  which  means  that  it  should 
be  fed  at  the  rate  of  not  less  than  25  c.c.  for  a  like 
period. 


Tests  were  also  made  with  high-grade  automobile 
lubricating  oil,  but  it  was  found  to  be  inefficient  both 
in  initial  efficiency  and  durability.  This  fact  only  serves 
to  emphasize  the  need  of  correct  selection  of  oil. 

TABLK    I.     ItOCK-DHILL    OIL    TK.STS 

Type  of  drill,  Chicago  Pneumatic  Tool  Co.  stopcr.  Air  pressure,  lOOlb.  ^uge 
Tempi!raturc,  /O  dcK.  F.  Drill-.stccl  rotation,  none.  Striking  pin  size,  \  in.: 
diameter,  12  in  Uose  size,  10  ft.  length;  J  in.  diameter.  OU  used,  castor 
machine.  Quantity,  25  e.e.  Number  of  runs  made,  8.  Time  of  runs,  15  min, 
except  run  No.   I  (two  minutes). 


Initial  and  I'"inal  Indicator  Diagram 


No.  of 
Huns 


Time 

in  Min. 

2 

15 


Blows 

Per    .Min 

1,380 

960 


Force  of  Blow  Fcjot-Pounds 

I,b.  per  S().In.  I'l-r  .'^•i  »" 

500  27  5 

175  4 


Table  II  sums  up  the  oil  tests: 


TABLE  IL     COMPAIIISON  OF  TESTS  IN  LUBRICATING  OILS 

Hating  for  Point  of  Minimum  c.c. 

Initial  Hating  for  Hise,  To  Be  Fed 

Oil            Efficiency  Durability  Hours  Per  Hour 

F                       1  7  }  100 

G                    2  3  I J  20 

E                    3  6  0  30 

D                    4  8  0  130 

C                     5  I  IJ  16 

B                    6  5  f  100 

Auto                 7  4  ;  100 

A                     8  2  I  20 

Tables  are  available  that  show  what  may  be  expected 
as  to  drop  in  pressure  of  compressed  air  passing  through 
pipes  and  pipe  fittings.  It  was  desired  to  determine 
whether  or  not  there  was  any  direct  or  indirect  relation 
between  these  tables  and  the  action  of  the  drill  itself, 
and  experimentation  demonstrated  that  through  pipes 
the  relation  is  direct  and  corresponds  closely  to  the 
pressure  tests  shown  at  the  beginning  of  this  paper; 
that  considering  loss  in  pressure,  caused  by  certain 
|<- One  Second '■ >\ 
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INDICATOR    DIAGRAM    TAKEN    DURING    THE    FINAL    RL'N 
OF  THE  OIL  TE.ST 

definite  lengths  of  pipe  of  certain  sizes,  the  air  de- 
livered would  give  as  high  efficiency  to  the  drill  as 
that  same  pressure  would  if  supplied  directly.  This 
applied,  however,  only  to  straight  pipes;  the  effects  be- 
gan to  deviate  radically  with  the  use  of  elbows,  for 
the  efficiency  of  the  drill  was  indirectly  related  to  the 
fall  in  pressure  created  in  changing  direction  of  flow. 
The  elbow  curves  were  especially  significant.  It  was 
found  first  of  all  that  the  air  consumption,  that  is,  the 
cubic  feet  of  air  per  minute  consumed,  did  not  vary. 
The  relation  between  the  energy  delivered  in  foot-pounds 
of  energy  per  blow  was  directly  in  proportion  to  the 
tables  showing  the  added  length  of  pipe  for  each  elbow 
of  different  size.  The  number  of  blows  per  minute, 
however,  varied  widely  from  a  direct  proportion,  and 
consequently  the  actual  horsepower  delivered  varied 
correspondingly.  These  and  other  tests  demonstrate 
the  fact  that  friction  seriously  affects  the  blows  per 
minute  on  any  drill,  while  it  does  not  affect  air  con- 
sumption, foot-pounds  of  energy  per  blow  or  pounds 
pressure  per  square  inch  per  blow. 

Effect  of  Elbows  On  Drill  Efficiency 
Particularly  noticeable  is  the  varying  efficiency  of 
the  drill  on  the  passage  of  air  through  elbows  of  dif- 
ferent sizes;  although  a  IJ-in.  hose  was  used,  the  drill 
with  six  li-in.  elbows  was  only  60%  efficient.  If  six 
elbows  were  to  be  used,  the  size  should  be  1^-in.  elbows 
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to  have  the  drill  maintain  its  highest  efficiency,  and, 
even  then,  the  number  of  blows  per  minute  delivered 
through  six  li-in,  elbows  was  lessened. 

The  conclusions  from  the  tests  on  air  transmission 
and  its  relation  to  rock-drill  efficiency  were  that  straight 
pipe  has  no  other  effect  than  that  given  in  the  many 
tables  published,  due  to  loss  in  pressure,  but  the  other 
fittings  that  require  the  air  in  passing  through  them 
to  change  direction  one  or  more  times  have  both  a 
serious  and  detrimental  effect.  This  is  more  particularly 
noticeable  in  the  comparison  between  globe  and  gate 
valves. 

Gate  Valves   Preferable  to  Globe  Valves 

Following  up  the  tests  on  elbows  and  the  more  or 
less  direct  relationship  of  friction  to  the  efficiency  of 
the  drill  operated,  irrespective  of  air  consumption  or 
pressure,  it  was  obvious  that  valves  offered  an  excellent 
field  for  further  tests.  There  is  much  difference  be- 
tween globe  and  gate  valves  in  the  amount  of  friction 
created  by  the  passage  of  air.  It  was  demonstrated, 
in  the  first  place,  that  the  amount  of  air  passing  through 
a  valve  was  in  direct  proportion  to  the  size  of  the 
orifice,  irrespective  of  the  shape  of  that  opening;  but 
a  remarkable  variation  was  observed  in  the  operation 
of  the  drill,  which  was  in  no  way  related  to  the  size 
of  the  opening  but  entirely  to  its  shape  and  the  change 
of  direction  in  the  passage  of  air. 

In  all  the  tests  there  was  generally  an  increase  in 
efficiency  by  use  of  a  gate  valve  compared  with  a  globe 
valve  of  the  same  size,  particularly  with  regard  to  the 
number  of  blows  per  minute  and  less  noticeable  as  to 
the  energy  delivered.  This  bears  out  the  conclusion 
as  to  the  relation  of  friction.  It  will  be  noted,  how- 
ever, that  the  differences  in  efficiency  between  the  globe 
and  gate  valves  was  greater  on  the  i-in.  valve,  and  the 
variation  decreased  with  the  increase  in  the  size  of 
the  valve,  until  with  the  11-in.  valve  practically  no  dif- 
ference could  be  noted.  These  facts,  however,  do  not 
apply  to  the  earliest  stages  of  opening  the  valves,  for, 
on  a  J  turn,  a  globe  valve  is  actually  wider  open  than 
a  gate  valve,  owing  to  the  lap  due  to  the  seating  of 
the  gate. 

These  tests  demonstrate  the  importance  of  selecting 
the  right  size  and  kind  of  valves  for  the  passage  of 
air  used  in  rock  drills.  While  it  has  always  been 
thought  that,  if  a  i-in.  hose  were  used,  a  i-in.  valve 
should  also  be  used,  this  was  shown  by  the  tests  here 
recorded  to  be  a  fallacy. 

Believing  that  there  might  be  some  difference  in 
efficiency  caused  by  the  direction  of  passage  of  air 
through  a  globe  valve,  tests  were  made  to  see  if  there 
was  any  difference  between  passing  the  air  through 
the  /alve  so  that  it  entered  from  the  bottom  of  the 
valve  and  passed  out  the  top,  and  causing  it  to  pass 
out  at  the  bottom.  The  first  condition  is  noted  in  the 
record.s  as  placing  of  the  valve  forward  and  the  lat- 
ter an  plating  the  valve  backward.  It  was  found  that 
in  opening  the  valve  a  considerable  loss  in  efficiency 
occurred  in  placing  it  backward,  but  after  the  open- 
ing became  of  sufficient  size  to  allow  a  freer  passage 
of  air  there  wan  no  difference,  which  results  only  serve 
to  emphanize  the  influence  of  air  friction  upon  the  effi- 
ciency of  the  drill. 

It  is  BometimeH  contended  that  the  only  test  to  which 


a  rock  drill  can  be  subjected  with  any  fairness  is  to 
put  it  to  work  under  mining  conditions  for  an  extended 
period.  This,  however,  is  but  one  test,  and  possibly 
of  importance  only  as  to  the  relationship  of  durability 
and  wear. 

There  are  other  things  that  seem  to  be  equally  per- 
tinent. The  kind  of  oil  used  is  of  great  importance, 
for  each  oil  acts  differently  under  varying  valve  con- 
ditions, It  is  important,  also,  to  determine  the  size 
of  hose  necessary  to  give  the  greatest  efficiency,  and 
to  ascertain  the  size  valve  or  throttle  that  gives  the 
best  results.  It  is  of  great  interest  to  know  the  relative 
speed  at  which  a  drill  attains  its  greatest  power,  or 
how  much  time  is  lost  in  stopping  and  starting,  and 
how  much  of  the  power  is  consumed  in  the  rotation 
of  the  drill,  for  under  some  conditions  ^  greater  rota- 
tive power  is  necessary.  It  is  important  to  know 
whether  or  not  an  increased  pressure  will  compensate 
for  this  power.  Why  use  110  lb.  pressure  at  the  drill 
when  90  lb.  is  as  effective  for  that  individual  drill? 
Air  and  water  consumption  should  be  definitely  known, 
and  the  relation  between  the  applied  horsepower  and 
the  actual  horsepower  delivered  is  also  of  material  im- 
portance. 

Marked  Improvement  in  Mining  Practice  Noted 

A  great  wave  of  scientific  reform  in  mining  is  sweep- 
ing over  the  country,  and  much  thought  and  study  have 
been  given  to  the  operation  of  rock  drills.  The  prob- 
lem of  determining  the  preferable  type  and  size  of  rock 
drill,  its  steel,  mounting,  hose  and  accessories  best 
adapted  to  existing  conditions  of  ground,  is  receiving 
serious  attention,  supplemented  by  a  study  of  the  best 
methods  for  breaking  the  ground — the  size  and  depth 
of  the  drill  hole,  the  number  of  holes  required,  their 
relative  position  and  angle,  and  the  quantity,  size  and 
grade  of  powder  required.  A  serious  effort  is  being 
made  to  eliminate  or  minimize  the  personal  equation. 
Probably  no  one  is  better  qualified  to  advise  as  to  the 
type  and  size  of  drill  to  be  used  under  different  con- 
ditions than  the  specialists  representing  the  rock-drill 
manufacturing  companies.  These  men  have  a  knowl- 
edge of  the  requirements  of  different  grounds  gained 
by  experience  and  observation,  coupled  with  an  intimate 
familiarity  with  rock-drill  practice.  But,  after  all  these 
questions  have  been  answered,  there  remain  many  fac- 
tors that  should  be  determined  in  order  to  get  the  great- 
est efficiency  possible  out  of  the  type  of  drill  selected. 


Life  Extension  of  British  Patents 

The  following  resolution  was  among  a  number  passed 
at  a  recent  meeting  of  the  Association  of  Chambers  of 
Commerce  of  the  United  Kingdom: 

Resolved,  That  in  view  of  the  fact  that  many  owners  of 
patents  have  been  entirely  prevented  from  exercising  their 
patent  rights  or  exploiting  their  patents  owing  to  the  war, 
a  provision  should  be  made  for  the  prolongation  or  exten- 
sion of  the  life  of  such  patents,  and  that  in  view  of  the 
fact  that  this  necessity  arises  solely  from  the  conditions  of 
the  war  and  will  terminate  on  its  conclusion,  this  associa- 
tion respectfully  urges  that  any  legislative  proposals  neces- 
sary to  deal  with  the  question  should  be  embodied  in  a 
separate  measure  and  passed  into  law  as  speedily  as 
possible. 

Further,  that  it  is  undesirable  that  this  provision  should 
be  included  with  other  amendments  of  a  permanent  char- 
acter to  the  patent  laws  of  the  country,  but  that  it  should 
be  treated  entirely  as  a  war  emergency  measure  and  dealt 
With  on  its  merits. 
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The  New  American  Spirlet  Roaster 


By  F.  J.  HARLOW* 


The  de  Spirlet  furnace  is  a  roaster  of  the 
turret  type,  but  is  characterized  by  movable 
hearths,  the  ore  on  each  hearth  being  stirred 
by  teeth  projecting  downward  from  the  hearth 
immediately  above.  Many  alterations  were 
made  in  the  foreign  design  to  adapt  the  fur- 
nace for  local  conditions,  with  the  result  that 
the  improved  model  is  new  giving  satisfaction. 


THE  de  Spirlet  furnace  was  patented  by  M.  Xavier 
de  Spirlet,  director  of  the  chemical  plant  in 
Laecken,  near  Brussels,  Belgium.  This  plant  had 
contracts  for  roasting  ore,  and  utilized  the  gases  for 
making  acid.  Several  kinds  of  roasters  were  used, 
such  as  the  Rhenania  furnace  and  the  Delplace  furnace. 
Experiments  were  started  to  develop  a  mechanical  kiln, 
the  result  of  this  work  being  the  de  Spirlet  furnace. 
This  particular  style  of  roaster  was  first  introduced 
into  the  United  States  by  Beer,  Sondheimer  &  Co.,  of 
New  York,  and  the  first  two  kilns  were  built  by  Gras- 
selli  at  Cleveland,  Ohio.  There  are  now  three  kilna 
of  this  type  at  the  East  St.  Louis  plant  of  the  American 
Zinc,  Lead  and  Smelting  Co.,  and  a  battery  of  ten  de 
Spirlets  at  Plant  B  of  the  National  Zinc  Co.,  Kansas  City, 
Kansas.  The  purpose  of  this  article  is  not  to  criticise 
the  original  design  of  the  de  Spirlet  furnace,  but  to 
relate  the  history  of  the  evolution  of  the  foreign- 
designed  kiln  to  one  adapted  to  American  conditions  in 
construction  and  operation,  consistent  with  economic 
practice. 

The  de  Spirlet,  or  Spirlet,  as  the  kiln  is  called,  is  a 
roaster  of  the  turret  type  and  is  so  arranged  as  to 
permit  the  removal  of  the  gases  of  combustion  by  an 
independent  passage  that  insures  the  non-admixture  of 
the  carbon  dioxide  and  nitrogen  with  the  sulphur 
dioxide  resulting  from  the  oxidation  of  the  ore.  In 
giving  a  description  of  the  kiln,  I  will  take  the  new 
style  or  American  Spirlet  as  a  basis  of  discussion, 
making  reference  to  the  foreign  design  only  where 
necessary.  The  Spirlet  kiln  is  built  on  three  levels. 
The  upper  level  is  the  charging  or  green-ore  hopper 
runway,  which  runs  the  full  length  of  the  battery  of 
kilns.  The  hoppers  are  charged  with  green  ore  from 
the  dryers  in  small  push  cars,  which  are  elevated  on  an 
electric  lift.  The  second,  or  chiseling  floor,  carries  the 
turret  roaster.  It  is  on  this  floor  that  all  operating 
adjustments  are  made.  The  lower  floor  is  known  as  the 
fire  floor.  This  floor  gives  access  to  the  roasted  ore 
hoppers  and  fire  box. 

The  Fire  Floor 

The  furnace  housing  (see  Fig.  1)  is  a  rectangular 
brick  compartment  15J  ft.  long,  61  ft.  wide,  and  7  ft. 
2  in.  high.  This  housing  contains  one  fire  box,  two 
COj  down-takes,  and  two  roasted  ore  silos.  The  fire  box 
/  is  of  the  step-grate  type,  with  grates  30  in.  long, 
and  is  connected  to  the  muffle  by  a  22-in.  square  fire- 
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brick  uptake  K.  The  center  of  the  fire  plate  of  the 
fire  box  coincides  with  the  center  line  of  the  combus- 
tion muffle,  so  that  the  flame  has  a  straight  upshoot 
into  the  muffle  L.  The  combustion  air  is  preheated 
and  delivered  to  the  fire  box  by  passing  through  tunnels 
built  in  the  side  walls  of  the  fire  box. 

The  two  ca.st-iron  down-takes  M  are  placed  one  at 
each  side  of  the  fire  box  and  conduct  the  products  of 
combustion  from  the  muffle  L  to  the  flues  A^,  which 
intersect  in  a  common  flue  on  the  center  line  of  the  fire 
box.  At  the  outside  face  of  the  back  wall  this  com- 
mon flue  then  connects  with  the  main  CO.,  flue  to  the 
stack.  The  cast-iron  down-takes  have  radial  iron  fins 
on   the   outer   surface. 

Preheating  Air 

The  air  for  oxidation  enters  the  preheating  chamber 
P  through  opening  O,  absorbs  radiation  from  down- 
takes  M  and  ore  G,  passes  through  opening  Q,  is 
baffled  around  air  muffle  P,  absorbing  more  heat  from 
radiation  through  floor  of  fire  muffle  L.  The  preheated 
air  then  enters  the  roaster  by  ore-pass  F,  and  is  con- 
trolled by  a  slide  register  at  R,  which  is  operated  from 
the  outside  by  a  rod.  Thus  the  preheating  of  the  air  is 
complete  and  utilizes  only  waste  heat.  The  preheating 
air  muffle  P  is  8  in.  high  and  is  incased  in  the  same 
13-ft.  diameter  cylinder  with  the  fire  muffle  L.  The 
cylinder  is  insulated  with  a  9-in.  wall  for  the  air 
muffle  and  a  20-in.  wall  for  the  fire  muffle.  The  tem- 
perature in  the  air  muffle  is  about  600°  C.  The  com- 
bustion or  fire  muffle  is  12  in.  high  and  is  baffled  so 
that  the  flames  from  the  fire  box  must  completely  cover 
the  surface  of  the  muffle  before  being  discharged  to 
the  down-takes  M.  This  insures  uniform  heating  of 
the  lower  hearth  of  the  roaster. 

The  Roaster 

The  roaster  sets  upon  the  muffle  L,  the  floor  of  the 
lower  hearth  E  forming  the  arched  roof  of  the  muffle. 
The  arched  roof  above  the  lowest  hearth,  the  distance 
between  being  only  64  in.,  is  composed  of  special  tile, 
every  alternate  one  being  prolonged  so  as  to  serve  as 
a  rabble  arm.  The  prolong  reaches  to  within  an  inch  of 
the  hearth.  The  entire  arch  is  built  in  a  steel  ring  14 
in.  in  diameter,  constructed  of  standard  steel  shapes, 
which  in  turn  is  supported  by  lugs  riveted  to  its 
periphery.  These  lugs  rest  in  cast-steel  stirrups  or 
hangers,  which  are  hung  over  the  ball  of  a  circular  steel 
rail,  which  is  made  of  a  90-lb.  standard  T-rail  bent 
with  its  base  cut.  To  the  outside  of  this  T-1  rail  circle 
is  bolted,  with  fillister  head  bolts,  a  segmental  cast 
semi-steel  circular  rack  of  300  teeth.  There  are  1? 
segments  to  this  rack,  and  should  a  tooth  become  broken 
or  worn  a  segment  can  be  replaced   in  ten  minutes. 

The  T-rail  ring,  with  its  rack,  is  supported  on  six 
flanged  wheels,  one  at  each  column.  A  pinion  to  a 
vertical  shaft  meshes  with  this  circular  rack  and  re- 
volves the  roof  of  the  lower  hearth  at  a  speed  of  one 
revolution  every  nine  minutes.  There  are  four  ore 
hearths  or  roasting  chambers,  two  of  which  are  mov- 
able, as  just  described,  and  two  of  which  are  stationary. 
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O  Air  Intake 
P   Preheating  Chamber 
0  Air  Uptake  from  "P" 
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The  direction  of  rotation  is  clockwise;  and  the  roof 
of  the  furnace,  which  is  the  roof  of  the  upper  ore  hearth, 
is  stationary. 

Every  third  tile  of  the  roof  of  hearth  B  is  prolonged 
and  acts  as  a  rabble  blade.  The  ore  is  fed  through  the 
roof  to  hearth  B  about  3  ft.  from  the  center,  and  is 
rabbled  toward  the  center.  Thus  the  movement  of  B 
below  the  stationary  rabbles  in  the  roof  causes  the  ore 
to  be  rabbled  and  transferred  to  the  center  discharge 
opening  leading  to  hearth  C  below.  The  roof  of  hearth 
C.  which  is  the  under  side  of  the  floor  of  hearth  B, 
is  movable  and  is  provided  with  rabbles,  or  teeth,  as 
they  are  called.  These  teeth,  due  to  the  movement 
of  the  roof,  push  the  ore  to  twelve  3  x  9-in.  discharge 
openings  on  the  periphery  of  the  hearth  and  leading  to 
hearth  /).  In  hearth  /),  the  roof  of  which  is  stationary 
and  carries  rabbles  for  D,  the  ore  is  moved  by  its  action 
against  the  teeth  by  virtue  of  the  moving  floor  of  hearth 
D  to  discharge  at  center  of  hearth  D  into  hearth  E. 

The  floor  of  hearth  D  forms  the  roof  of  hearth  E 
and  carries  rabbles  which  move  the  ore  to  the  outlet 
holes  F,  of  which  there  are  two  pair  of  peripheral 
openings,  10  x  10  in.  each,  into  the  roasted-ore  hoppers 
G,  one  at  each  side  of  the  furnace.  The  hoppers  G 
have  an  ore-luted  swinging  gate,  which  is  air  tight, 
so  that  no  cold  air  can  enter  the  roaster.  The  removal 
of  scale  is  accomplished  through  twelve  4  x  6-in.  doors 
on  the  periphery  of  each  hearth.  Scale  is  not  dragged 
out  of  the  kiln,  but  is  merely  loosened  and  carried 
through  the  kiln  by  the  rabbles. 

Method  of  Sealing  Openings 

Both  stationary  and  moving  hearths  are  sealed  by  an 
ore  lute,  which  is  carried  in  an  annular  trough  sur- 
rounding the  periphery  of  the  hearth.  A  thin  steel 
plate,  which  is  fastened  on  the  lower  side  of  each 
trough  except  the  lower  one,  dips  into  the  ore  trough 
of  the  arch  below  and  makes  an  air-  and  gas-tight  seal. 
The  ore  is  fed  from  the  green-ore  hopper,  through  a 
vertical  pipe,  into  a  ratchet-driven  worm  feed  into  the 
uppermost  hearth.  The  SO,  gas  is  taken  from  the  kiln 
at  the  periphery  of  the  roof  of  the  roaster  by  a  30-in. 
brick-lined  pipe  H  of  24-in.  inside  diameter.  The  draft 
of  the  kiln  is  regulated  at  the  base  of  uptake  H  hy  n 
butterfly  damper,  which  is  pivoted  in  the  cast-iron 
thimble  set  in  the  hearth  opening.  There  is  also  a  cut- 
off damper,  which  slides  down  in  casting  /.  This  damper 
is  slipped  in  whenever  a  kiln  is  under  repair  and  cuts 
the  kiln  off  from  the  main  SO,  flue.  After  the  damper 
/  is  in  place,  the  uptake  and  attached  elbow  H  may  be 
removed  with  the  crane.  The  thimble  at  the  base  is 
sand  luted,  insuring  a  gas-tight  joint  at  the  connec- 
tion of  roaster  and  flue;  the  joint  at  /  is  a  tight  slip 
joint  and  i.s  loamed  up  with  yellow  clay.  The  SO,  flues 
enter  the  main  flue  at  an  angle  of  about  30  degrees. 

The  power  for  rotating  the  roaster  is  obtained  from 
a  5-hp.  slow-speed  300-375  motor,  by  a  6-in.  belt  to  a 
42-in.  pulley  on  a  2,'',{-in.  worm  shaft  that  carries  a 
bronze  worm,  which  meshe.s  with  a  40-tooth  worm  wheel. 
The  worm  wheel  and  worm  are  inclosed  in  a  dust-proof 
caHt-iron  gear  case  with  inboard  thrust  bearings.  The 
worm  and  wheel  run  in  an  oil  bath  and  are  noiseless. 
The  worm  shaft  carries  a  pinion  which  meshes  with  a 
jfear  on  the  crankshaft  that  drives  the  feeder  ratchet 
by  means  of  a  pi[j<i  connecting  rod,  the  amount  of  feed 


being  regulated  by  means  of  a  slide  on  ratchet  bar  which 
regulates  the  length  of  the  effective  stroke  of  the  pawls. 
The  worm-wheel  shaft  carries  the  pinions  which  mesh 
with  the  circular  rack  that  carries  the  rotating  hearths. 
The  average  power  used  to  drive  a  Spirlet  furnace  is 
about  2  horsepower. 

Dust  Collection 

The  reason  for  feeding  the  ore  only  about  three  feet 
from  the  center  of  the  uppermost  hearth,  instead  of  at 
the  edge  of  the  hearth,  is  to  allow  the  gas  a  free 
passage  around  the  ore  to  the  SO,  outlet.  The  baffling 
effect  caused  by  the  teeth  in  this  hearth  collects  a  great 
deal  of  the  dust.  This  is  precipitated  upon  the  hearth, 
and  when  the  dust  beds  to  a  depth  of  an  inch — sufficient 
height  to  engage  the  teeth — it  is  moved  up  to  the  center 
drop-hole  in  the  same  manner  as  the  ore;  and,  as  the 
dust  is  continuously  being  fed  back  to  the  roaster  in 
small  amounts  with  the  green  ore,  the  amount  of  sul- 
phate is  insufficient  materially  to  affect  the  quality  of 
the  calcined  product.  The  purpose  of  the  kiln,  apart 
from  its  function  as  an  ore  roaster,  is  to  provide  a 
furnace  gas  as  rich  in  sulphur  dioxide  and  even  in  tenor 
as  possible,  the  sulphur  dioxide  being  used  for  sulphuric- 
acid  manufacture. 

The  roasters  are  dismantled  by  picking  up  the  hearths 
with  a  three-legged  spider  attached  to  a  5-ton  hand 
operated  differential  chain  block,  which  is  hung  to  i 
traveling  crane  with  a  hand-chain  traction  device 
When  a  kiln  is  dismantled,  only  the  circular  arches  o: 
shelves  are  removed,  the  gear  circles  and  drivini 
mechanism  being  left  undisturbed.  One  of  the  grea 
advantages  in  this  form  of  construction  is  that  a  kill 
can  be  taken  apart  while  still  hot,  whereas  a  kiln  o 
the  cast  rabble  arm  type  would  not  be  cool  enough  fo 
masons  to  work  inside.  At  the  National  Zinc  Co.  plar 
spare  circles  are  available,  which  are  interchangeable 
and  as  soon  as  a  shelf  shows  signs  of  failure  an  extr 
one  for  this  particular  kiln  is  built.  When  the  me 
are  ready  to  make  the  shift,  it  can  be  done  before  tl 
kiln  cools  off. 

The  coal  consumption  for  one  Spirlet  kiln  based  c 
a  duty  of  191  furnace  days  showed  an  average  consumi 
tion  of  0.7  ton  per  day  of  24  hours.     The  daily  charj 
of  ore  to  the  kilns,  averaged  over  a  period  of  ten  month 
showed  7800  lb.  of  green  ore  and  1800  lb.  of  spill.    TI 
Spirlet  kilns  not  only  work  over  their  own  chisel  lum 
and  screenings,  but  a  great  part  of  the  lumps  from  t 
large  kilns.     The  Spirlet  can  be  operated  successfu' 
on  a  sulphur  content  as  low  as  25%,  but  is  usua 
operated   at  Plant  B   on  about  26%.     At  present  t 
plant  is  running  on  25^%.  because  taking  over  a  lai 
amount  of  spill  from  a  shut-down  on  the  larger  kill  i 
Another  advantage  with  the  small  unit  is  that  shoi  i 
one  lose  the   output  of  one  kiln,  there  has   been  1* 
only  one-tenth  of  the  output  of  one  large  kiln.     I  hi' 
roasted  Elm  Orlu  fines  as  low  as  0.3%   fault  sulphi. 
0.8  to  0.5%  are  common  results.     This  may  not  sei 
low  to  some  users  of  Joplin  ore,  but  to  any  one  handlif 
a    flotation    product    80%    of    which    passes    throui 
200  mesh  the  results  are  satisfactory. 

The  sulphur  dioxide  gas  from  the  Spirlet  furnaii 
is  of  even  tenor  and  will  vary  only  a  few  tenths  of  s 
in  a  day.  Plant  B  Spirlets  are  operated  at  about  7.Eii 
but  the   gas   can   be   run   up   and   held   at   as   high  i 
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10%,  though  this  amount  is  not  conducive  to  a  good 
roast.  The  SO,  content  of  the  gas  is  controlled  by 
readings  on  an  automatic  sulphur-dioxide  recorder. 

The  following  description  brings  out  the  peculiar 
difficulties  that  had  to  be  overcome  in  installing  a  bat- 
tery of  de  Spirlet  furnaces  at  Plant  B  of  the  National 
Zinz  Co.,  in  a  building  already  constructed.  The  im- 
provements required  upon  the  original  plan  indicate 
the   importance  of  thorough   mechanical  design. 

The  furnaces  were  erected  in  a  building  which  had 
previously  contained  two  lump  burners  and  four  Herres- 
hoff  pyrites  burners,  all  on  heavy  concrete  foundations, 
v/hich  now  had  to  be  removed.  The  roof  trusses  of  this 
building  were  of  wood  and  were  entirely  too  low  for  the 
proper  installation  of  a  crane-run  and  other  overhead 
equipment.  The  building  had  a  central  line  of  con- 
crete   columns,    which   prevented    an    efficient    sulphur- 


6-7-8     First  Kilne  BuiH- 
1-2-3    Second  "  " 
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FIO.   2.      GENERAL  SPIRLET  FURXACE   LAYOUT 

dioxide  gas-flue  layout.  When  the  first  three  furnaces 
were  built,  not  enough  consideration  was  given  to  the 
possibility  of  a  future  enlargement  of  the  battery. 

The  underground  carbon-dioxide  flue,  built  from 
motives  of  economy  in  such  a  position  as  to  miss  the 
foundations  of  the  old  burners  as  much  as  possible, 
was  found  unsatisfactory  and  inadequate  when  the 
battery  was  enlarged  to  ten  furnaces.  It  was  difficult 
to  incorporate  this  first  flue  in  the  completed  scheme 
so  as  to  get  a  compensated  draft  which  would  be  equal 
at  each  unit  of  the  battery.  The  sulphur-dioxide  flue 
layout  was  not  consistent  with  good  practice  for  the 
completed  battery  of  ten  kilns,  because  of  the  location 
of  the  old  lump  burner  flues  and  their  dust  chambers, 
which  were  incorporated  in  the  new  layout.  The  flue 
was  not  compensated  uniformly  in  cross-sectional  area 
for  the  increased  volume  of  gas  carried  as  it  approached 
the  Glover  towers. 

The  conditions  enumerated  resulted  in  excessively 
high  velocity  in  the  main  flue,  which  was  imperative  in 
order  to  insure  sufficient  local  draft  on  the  most  remote 
kilns.  This  condition  necessitates  a  great  deal  of  draft 
control,  as  it  is  necessary  to  keep  the  kilns  regulated 
so  that  the  gage  shows  only  about  .4  mm.  suction  on  the 
up-take  of  the  local  flue.  This  regulation  is  made  by  a 
butterfly  damper  in  the  thimble  of  the  out-take  hole 
of  the  top  shelf. 

The  height,  being  only  27  ft.  to  the  bottom  of  the 
Vvooden  trusses,  was  not  sufficient  for  the  best  crane- 
run  installation,  because  the  crane  could  not  be  placed 
in  the  clear  above  the  ore-charging  hoppers.  This 
causes  extra  expense  whon  dismantling  a  kiln,  as  it  is 


necessary  to  take  down  all  feed  pipes  between  the 
crane,  wherever  it  happens  to  be,  and  the  kiln  upon 
which  we  wish  to  use  it.  All  these  conditions  were 
caused  by  the  installation  of  new  kilns  in  an  old  building. 

In  making  references  to  the  different  units,  the 
numbers  will  be  used  as  shown  in  the  plan  in  Fig.  2. 

No.  8  was  the  first  kiln  built,  and  the  first  change 
was  in  the  supporting  lugs  and  rollers.  In  the  original 
foreign  design,  the  moving  hearth  was  supported  on  the 
gear  circle  by  16  cast -steel  lugs,  which  rested  in  cast- 
steel  seats,  which  in  turn  re.sted  on  a  lug,  which  was 
merely  a  widening  of  the  horizontal  web  section  of  the 
cast  gear  circle.  Each  one  of  these  cast-steel  lugs  had  a 
semicircular  indenture  in  the  under  side,  which  was  sup- 
posed to  rest  on  a  small  roller,  which,  in  turn,  was 
designed  to  rest  in  the  cast-steel  seat,  or  dogs  as  they 
were    called.      The    difficulty    of    keeping   sixteen    i-in. 


FIG.    3,      SECTION  OF  ONE  OF  THE   FIRST    SPIRLET 
ROASTING   FURNACES   ERECTED 

rollers  in  place  while  trying  to  land  a  circular  hearth 
14  ft.  in  diam.eter  and  weighing  about  five  tons  can 
readily  be  understood.  The  change  was  to  omit  eight 
of  these  supporting  lugs  and  to  lose  sixteen  it-in.  rollers. 
The  stationary  shelves  had  only  six  lugs,  so  no  reason 
was  apparent  for  16  on  the  moving  shelf.  If  the 
six  lugs  would  withstand  the  strain  of  rotation  imposed 
by  the  load,  or  in  case  of  conflict  between  the  two 
hearth?,  eight  lugs  would  certainly  drive  the  hearth. 
The  new  American  design  has  only  s!x  lugs  on  each 
hearth. 

The  second  change  was  in  the  worm-gear  drive  of 
the  vertical  shaft.  The  kiln  is  worm  driven,  that  is. 
the  local  driving  shaft,  which  is  3}§  in.,  carries  two 
pinions  (of  fifteen  li-in.  pitch  teeth,  with  5-in.  face) 
that  engage  the  above-mentioned  gear  circle  of  316 
teeth.  This  is  the  old  design.  The  local  driving  shaft 
carries  a  worm  whsel,  and  the  shaft  from  the  source 
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of  power  carries  the  worm.  The  worm  and  wheel  were 
inclosed  in  a  cast-iron  gear  case  with  cover.  The 
designing  engineer  placed  this  worm  and  case  below 
the  floor  and  in  a  recess  in  the  preheating  air  chamber, 
thus  making  it  impossible  to  work  on  the  contents  of 
the  worm  case  without  dismantling  the  whole  drive 
mechanism  of  the  kiln.  By  putting  the  worm  case  at 
the  upper  end  of  the  drive  shaft  the  defect  was 
remedied. 

The  third  change  was  in  the  motor  drive.  The  speci- 
fications called  for  a  rotation  period  of  from  eight  to 
twelve  minutes,  and  the  designer  obtained  this  speed 
by  a  series  of  reducing  gears  and  a  high-speed  motor. 
These  gears  were  noisy  and  troublesome.  A  low-speed 
motor  of  300-375  r.p.m.  and  a  42-in.  pulley  on  the  worm 
shaft  was  adopted.  The  fourth  change  was  in  the 
feeder,  a  cam-action  device  of  the  shaker  type  that  was 
unsuitable  for  the  ore,  consisting,  as  it  did,  of  flotation 
fines  80 '"r  of  which  would  pass  through  a  200-mesh 
screen.  This  cam  feeder  was  noisy  and  was  also  always 
becoming  clogged.  It  was  replaced  with  a  rabble  feeder 
that  worked  on  the  top  moving  shelf.  This  feeder 
was  later  discarded  for  a  ratchet-driven  worm  feed. 
The  fifth  change  was  to  put  a  local  damper  in  the 
thimble  on  the  top  shelf  for  controlling  the  fan  pull 
on    the   kiln. 

The  changes  thus  far  described  were  made  in  the 
first  three  furnaces,  Nos.  6,  7  and  8,  before  the  kilns 
had  been  three  weeks  in  operation.  Bar  grates  Avere 
changed  to  step  grates  in  order  to  handle  the  coal 
better.  I  had  nothing  to  do  with  the  changes  noted, 
as  I  was  unacquainted  with  the  Spirlet  furnaces  until 
the  company  had  decided  to  construct  three  more  kilns. 

Additional  Changes  in  Furnaces  1,  2  and  3 

The  following  changes  were  made  in  furnaces  Nos. 
1,  2  and  3:  Not  being  faimliar  with  the  kilns  at  the 
time,  I  hesitated  about  materially  changing  the  design, 
but  one  thing  that  struck  me  forcibly  was  the  ex- 
pensive brickwork  that  composed  the  furnace  housing 
and  preheating  air  chamber.  The  old-style  furnace 
housing  required  384  mason-hours;  the  new  American 
furnace  housing  requires  64  mason-hours.  Also,  I  was 
not  satisfied  with  the  construction  of  the  furnace  frame- 
work, as  the  six  columns  which  supported  the  kiln 
proper  started  at  the  fire-room  floor  level  and  projected 
up  through  the  chiseling  floor  of  the  kiln.  The  con- 
crete chiseling  floor  was  carried  on  steel  beams,  which 
were  framed  into  the  furnace  columns  by  poor  con- 
nections. To  get  around  this  feature,  I  poured  the 
concrete  chiseling  floor  and  the  columns  below  the 
chiseling  floor  in  one  mass;  and  also  poured  the  pre- 
heating air  chamber  of  concrete,  leaving  out  a  space 
in  one  side  for  the  fire  box,  which  I  built  of  brick. 

The  three  large  cast-iron  ore  hoppers,  which  received 
the  roasted  ore,  were  replaced  by  sheet-steel  hoppers, 
which  were  only  a  plate  and  sheet  throat,  the  sides 
and  outside  face  being  of  concrete  and  brick.  The 
columns  carrying  the  furnace  were  then  placed  on  the 
working  floor  and  were  made  shorter,  and  therefore 
did  not  vibrate  like  the  columns  of  Nos.  6,  7  and  8. 
The  next  change  was  in  the  profile  of  the  hearth. 
The  original  hearth  was  the  section  of  a  sphere,  having 
a  rise  from  the  outer  edge  to  the  center  of  4  in.  This 
was  changed   to  a  conical   hearth   with  a  total   ri.se  of 


7  in.  in  building  up  to  a  circle,  which  was  17  in.  from 
the  center.  It  was  topped  out  with  a  spherical  section, 
that  brought  the  actual  height  to  6  in.  This  was  later 
discarded,  because  a  6-in.  rise  was  too  great  for  ore 
traveling  from  the  edge  to  the  center  of  the  hearth. 
Now  a  conical  hearth  of  42-in.  rise  is  built,  and  it 
works  well. 

The  shape  of  the  rabble,  or  tooth,  as  it  is  called,  was 
changed  by  cutting  out  on  the  back  face  to  insure 
more  clearance  for  the  ridges  of  ore  to  pass  between 
the  teeth.  The  bottom  of  the  tooth  was  also  given 
A-in.  rake.  The  next  change  was  to  re-design  all  fur- 
nace tile,  making  the  sides  of  the  tooth-block  radial, 
instead  of  parallel  to  each  other.  This  eliminated  a 
number  of  special  shapes.  All  plain-hearth  tile  was 
lengthened  8  to  12  in.  and  tongued  and  grooved  on 
the  ends.     In  the  orio:inal  design,  only  the  sides  were 
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tongued  and  grooved.  This  change  gave  a  tighter 
and  stronger  hearth,  with  fewer  joints.  I  also  changed 
the  structural  shapes  which  were  used  in  fabricating 
the  hearth  ring. 

Operating  troubles  at  the  plant  were,  however,  only 
partly  solved.  New  mechanical  difficulties  began  to 
appear,  the  greatest  being  inability  to  keep  the 
moving  hearths  centered.  In  the  original  European- 
designed  furnaces  this  was  accomplished  by  running 
an  idle  roller  on  the  shroud  of  the  large  cast-steel  gear 
ring.  This  roller  was  about  5  in.  in  diameter  and  only 
about  \\  in.  thick  and  was  held  in  place  against  the 
shroud  of  the  gear  by  being  axled  in  a  yoke  on  the 
end  of  a  plunger,  which  was  backed  up  by  a  helical 
spring  and  disc.  The  plunger  and  spring  were  incased 
in  a  closed-end  cast-iron  cylinder,  the  closed  end  of 
which  was  drilled  and  tapped  for  a  l-vcv.  bolt,  which 
could  be  screwed  up  against  the  disc,  forcing  up  the 
spring  and  thereby  increasing  the  pressure  against  the 
shroud  of  the  gear  circle.  Two  of  these  roller-plunger 
devices  were  fastened  to  each  column  at  the  proper 
levels  to  meet  the  gear  circles.  It  was  found  that  when 
the  bolt  was  screwed  in  the  cylinder  enough  to  keep 
the  hearth  centered,  the  spring  was  compressed  to 
solidity;  and  when  this  was  done,  the  roller  could  not 
stand  the  stress,  and  it  was  necessary  to  renlace  axles 
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!or  rollers  continually.  The  wear  in  the  axles  was 
attributable  to  uneven  wear  on  the  roller  face,  caus- 
ing it  to  rotate  in  a  plane  out  of  the  horizontal,  thus 
cutting  out  the  axle  on  one  side. 

The  first  attempt  to  remedy  the  difficulty  was  to  put 
two  idle  pinions  with  a  5-in.  face  (the  same  face  as 
the  gear)  on  one  shaft,  one  pinion  being  at  each 
gear  circle  level,  at  each  column;  but  it  was  found  that 
the  tangential  thrust  of  the  gear,  due  to  the  drive 
trying  to  push  the  gear  off  at  tangent,  caused  excessive 
wear  and  poor  meshing  of  the  teeth  of  the  idle  pinions. 
These  were  discarded  for  plain  rollers,  having  a  2-in. 
face  and  an  8-in.  hub-bearing  on  the  shaft,  and  working 
against  the  shroud  of  the  gear,  as  the  first  rollers  had 
done;  but  all  springs  were  discarded,  because  it  was 
essential  that  the  gear  circle  remain  accurately  centered. 
The  arrangement  worked  well. 

The  gear  circles  next  gave  trouble.  These  were  cast 
in  four  segments  and  were  connected  by  four  2-in. 
bolts  at  each  joint,  but  the  connection  was  weak, 
because  the  bolts  were  spaced  too  close  together  radially; 
that  is,  the  joint  had  a  tendency  to  spring  in.  This 
was  owing  to  the  tangential  driving  thrust  and  because 
the  bolts  would  stretch,  on  account  of  the  long  lever 
arm,  which  in  this  case  was  the  cord  of  a  quadrant 
of  the  gear.  The  trouble  still  continues  and  the  only 
remedy  found  is  to  watch  the  bolts  and  keep  them 
pulled  tight,  and  replace  them  all  when  repairs  are 
made.  This  trouble  has  been  eliminated  by  the  90-lb. 
5-rail  continuous  rail  circle  of  the  American  Spirlet. 

After  the  completion  of  kilns  Nos.  6,  7  and  8,  and 
1,  2,  and  3,  orders  were  received  to  build  four  new 
kilns.  The  old  drawings  were  discarded,  and  the  new 
American  Spirlet  as  herewith  depicted  is  the  result. 
The  most  important  item  in  building  a  Spirlet  kiln 
is  the  making  of  the  arch  tile.  Great  care  should 
be  taken  in  moulding  and  in  burning  out  all  shrinkage, 
because  the  low  crown  of  the  arches  will  not  admit 
of  much  shrinkage. 

Mr.  Chase,  in  a  recent  article,  gave  the  average 
life  of  a  Spirlet  kiln  at  only  three  months.  At  Plant 
B  there  is  one  kiln  that  has  run  continually  15  months 
and  is  still  doing  good  work,  and  the  life  of  the  kilns 
is  placed  at  one  year,  and  with  careful  operation  it  is 
expected  that  they  will  last  longer. 


Yuba  No.  17  All-Steel  Dredge 

By  Lewis  H.  Eddy- 

Yuba  No.  17  all-steel  California-type  bucket-elevator 
dredge,  built  by  the  Yuba  Manufacturing  Co.  at  Marys- 
ville  for  the  Yuba  Consolidated  Gold  Fields,  at  Ham- 
monton,  Calif.,  began  digging  on  May  5,  1918.  It  is 
the  second  dredge  in  the  state  to  be  equipped  with  100 
buckets  of  18-cu.ft,  capacity.  The  first  was  Yuba  No. 
16,  which  is  the  only  two-stacker  dredge  designed  for 
reclaiming  a  waterway'.  Yuba  No.  17  is,  like  all  other 
dredges  built  solely  for  gold  dredging,  equipped  with 
one  stacker.  Details  of  dimension  and  equipment  were 
described  in  illustrations  and  text  on  pages  374  and 
375  of  the  Journal  of  Feb.  23,  1918. 

The  dimensions  and  equipment  of  Yuba  No.  17  are 

*Associate  editor,  "Eng.  and  :\Iin.  Journ.,"  .Sran  Francisco, 
t-alifornia. 
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practically  the  same  as  those  of  Yuba  No.  15,  which 
started  digging  July  3,  1916'.  The  differences  are  chiefly 
in  the  size  of  the  buckets  and  the  length  of  hull.  Yuba 
No.  15  is  equipped  with  100  buckets  of  17-cu.ft.  capac- 
ity, and  the  hull  is  10  ft.  longer  than  Yuba  No.  17. 
The  digging  ladders  and  the  stackers  are  the  same 
length,  and,  though  Yuba  No.  15  was  designed  to  dig 
82  ft.  below  water  line  and  the  Yuba  No.  17  to  dig  85  ft., 
both  boats  will  exceed  the  designated  depth  when  the 
occasion  requires.  The  photographs  which  appear  on 
the  next  two  pages  of  this  issue  were  taken  after  the 
dredge  began  digging  and  are  so  similar  to  the  photo- 
graphs of  Yuba  No.  15  that  the  differences  are  not 
discernible  and  one  might  easily  be  taken  for  the  other 
dredge.  They  are  practically  twin  boats.  Whether 
Yuba  No.  17  will  excavate  a  greater  yardage  of  gravel  in 
a  given  time  remains  to  be  decided  after  it  has  been 
given  a  fair  trial  in  similar  ground. 

The  time  occupied  in  construction  of  Yuba  No.  17, 
from  the  laying  of  the  first  steel,  on  Aug.  4,  1917,  to 
the  date  when  operations  began.  May  5,  1918,  might  re- 
,quire  some  explanation  in  any  other  than  present  times. 
From  the  beginning  of  construction  to  the  launching, 
on  Nov.  14,  1917,  only  76  days  wert  occupied  in  actual 
construction  work.  But  from  the  day  of  launching  to 
the  date  of  completion  there  were  continual  delays  in 
receiving  material,  which  interrupted  and  retarded  con- 
struction work  in  the  field  as  in  the  shops.  Situated, 
as  California  is,  at  such  great  distance  from  the  steel 
manufactories,  the  Yuba  Consolidated  Gold  Fields  is 
most  fortunate  to  have  the  dredge  now  completed  and 
in  operation. 


Malarial  Fever  in  Brazil 

steps  to  combat  malarial  fever  in  Brazil  are  seen  in 
the  recent  establishment  of  a  sanitary  and  prophylactic 
service,  the  first  official  act  of  which  will  be  to  insure 
a  supply  of  quinine,  of  guaranteed  purity  and  at  a 
minimum  rate,  to  the  public.  Vice  Consul  Richard 
P.  Momsen,  in  Commerce  Reports,  gives  a  translation 
of  the  decree  creating  the  official  quinine  service,  from 
which  the  following  articles,  of  more  than  local  interest, 
are  abstracted: 

The  tablets  shall  be  of  the  exact  weight  of  10  and  20 
cgm.,  and  of  1  gm.,  packed  in  glass  or  similar  tubes,  her- 
metically closed  with  a  capsule  or  seal  of  guarantee,  and 
labeled  with  exact  directions  for  use,  together  with  the 
official  cost  of  the  product. 

The  solutions,  sterilized  according  to  the  requirements  of 
the  medical  profession,  must  be  put  up  in  doses  of  1  cc,  to 
be  injected  at  one  time  under  the  conditions  of  ordinary 
medical  practice,  and  with  the  same  guarantees  of  seal  and 
label  of  contents. 

The  official  quinine  shall  be  sold  in  all  domestic  territory 
at  the  same  price,  fixed  by  the  government  and  estimated 
according  to  the  variations  of  the  world's  markets,  and 
mentioned  on  the  respective  labels. 

The  price  of  quinine  will  be  fixed  by  the  average  price  of 
sulphate  of  quinine  in  the  Amsterdam  market  during  the 
preceding  fiscal  year,  the  selling  price  to  be  fixed  at  the  next 
monetary  denomination  above  the  cost  thus  established. 

Engineers  who  visit  malarial  districts  of  Brazil  will 

appreciate   the   steps   being  tiiken   by   the   government 

to  reduce  the  destruction  and  loss  caused  by  the  fever, 

both  by  means  of  the  service  mentioned  above  and  also 

by  the  organization  of  medical  commissions  which  were 

authorized  at  the  same  time. 
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INTERMEDIATE    GEARING    OP   MAIN   BUCKET    DRIVE    ON  YUBA    NO.    17   ALL-STEEL.  DREDGE 
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Zinc  in  Missouri,  Kansas,  Oklahoma 

And  Arkansas' 

By  otto  RUHL 

^                        '  ber  of  producers  have  made  an  output  of  from  250  to 

/          ,     ,.       ^-^..^^^  „„w  „   +v,,.^  500  tons  per  week.     There  is,  therefore,  a  net  gain  in 

A  compansnn  of  production  pgures  ami  a  foie-  ■,■  ^  ■  ^    ■         ..      \.  .,      ,     ,          ,... 

,     ^  ^    .                  f         •     /    ,,.  .•.„„^..*„^,f  ,,>,^  the  Kansas  district,  m  spite  of  the  bad  conditions  pre- 

cast  of  future  operations  in  four  nnportarit  zinc-  .   r        •     fVi            w 

producimi   states.      Factors    causing    uneconomic  vailing  m  the  market. 

production  are  detailed;  prices  of  product  ami  cost  The   Oklahoma   district  has   shown   a   consistent  and 

of  operation    tabulated,   and   the   labor  question,  steady  growth,  until  today  it  is,  or  will  be  by  the  end 

the  problem  of  the  increasing  cost  of  supplies,  and  ^^  the  year,   the   leading   producer  of  the   four  states 

the  effect  on  efficienci  of  the  influx  of  new  and  "'^"^ed.     Its  shipments  are  now  running  from  3000  to 

sometimes  inexperienced  workmen  are  discussed.  5000  tons  per  week;  and,  owing  to  the  number  of  new 

producers    whose    development    work    is    not    yet    com- 
■ "^      ■  pleted,  but  which  is  still  under  way,  there  is  likely  to 

DETAILED    discussion    of    the    subject    of    zinc  be  a  continuance  of  output  even  in  the  face  of  untoward 

mining  and  production  of  Missouri,  Kansas,  Okla-  conditions.     Shipments  of  ore  for  the  entire  Missouri, 

honia,  and  Arkansas  would  have  so  many  ramifi-  Kansas,    and    Oklahoma    district,    for    the    first    seven 

cations  as  to  make  the   subject  too   involved   and   long  months,    have    averaged    approximately    9125    tons    per 

for  the   purpose   of  this   meeting;    therefore,   only   the  week,  of  all  grades  of  zinc  ores.     Shipments  during  the 

salient  features  will  be  considered  and  the  subject  will  months  of  January  and  February  were  the  lightest  of 

be  handled  in  a  general  way.  ^l^e  year;  beginning  with  March  and  extending  through 

to  the  last  part  of  June  they  have  been  heavy.    The  ship- 

Present  Situation  in  Missouri  and  Arkansas  ^^^^^  ^^  ^^  grades  of  zinc  ores  by  months  are  as  follows: 

Present  production  throughout  Missouri  and  Arkan-  Month                                                                  Tons 

sas  is  below  normal.     Oklahoma  and  Kansas  are  supply-  January  32,995 

ing  the  bulk  of  the  output  from  the  four  states  named,  February 22,250 

and  show  the  greatest  activity  now  to  be  recorded  in  the  AprS^  .'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.  '.tlf  10 

zinc-mining   industry.      The   situation    in   the    State   of  May 44',315 

Oklahoma,  however,  is  unique  in  that  present  production  June    qq'sio 

is  the   fruition   of  effort   begun   two   years   ago.      But  "  ^   ' 

even  in  Oklahoma  the  situation  is  growing  more  diffi-  This  makes  a  total  of  270,735  tons  for  the  first  seven 

cult,  and  production  in  manv  cases  is  being  maintained  months  of  the  year,  and   is   16,785  tons  less   than  the 

at  a  loss— a  feature  which   is  bound  to   result   in   dis-  output  for  the  same  period  last  year. 

aster  when  this  economic  law  is  violated.     Bound  up  production  and  Prospecting  Decreased  in  Arkansas 
inextricably  with  zinc  mining  is  the  byproduct  lead,  a 

b\-product  which,  in  the  Oklahoma  field,  is  much  more  Conditions  in  the  Arkansas  fields  are  practically  the 

important  than  elsewhere  in  the  district.     This,  too,  has  same  as  in  Missouri.     There  has  been  a  decided  slowing 

had  its  effect  upon  maintaining  production  in  that  dis-  down  in  new  prospecting,  as  well  as  in  actual  produc- 

trict  as  opposed  to  others.  tion.     Always  a  comparatively  small  factor  in  the  pro- 

A   decline   in   the    Missouri    production    is   markedly  duction  of  zinc  ores  of  the  country,  it  has  become  still 

noticeable,  and  is  exemplified  bv  the  different  shipments  less  a  producer  since  the  advent  of  higher  mining  costs 

from  the  principal  camps  of  the  district.     Formerly  the  »nd  lower  prices.    I  have  no  statistics  of  the  production 

Webb   City-Carterville    sheet    ground    camps    produced,  ^^^  the  seven  months  just  closing, 

on  an  average,  3000  tons  per  week  and  seldom  less  than  t:ALAMiNE  Output  in  Joplin  District  DECLINES 
2000  tons.     At  present  this   camp   is   shipping   on   an 

average  less  than  500  tons.     The  Joplin  camp  formerly  There  has  been  a  decided  drop  in  the  calamine  out- 

.shipped  from   1000  to  1500  tons,  whereas  300  tons  per  put  of  the  Joplin  district.     P>om  a  ratio  of  10%  of  the 

week  is   now  .seldom   exceeded.     The   same   effect   may  blende  ores  five  years  ago,  there  is  now  less  than  S'(. 

be  noted  upon  the  other  mining  camps  of  Mis.souri.     It  In  other  words,  of  the  270,000  tons  of  ores  produced  the 

is  apparent  that  the  Mi.s.souri  district  has  been  cutting  first  seven  months  of  1918,  considerably  less  than  6000 

down  its  output  radically.  tons  was  calamine.      Of  the  blende   ores,   the   ratio  of 

Kan.sas  production,  .so  far  as  the  old  Galena  camp  is  first  grades  to  all  other  grades  has  been  a  question  of 
concerned,  has  shown  a  tendency  toward  curtailment;  investigation  for  the  last  four  months.  The  High-Grade 
but  to  take  the  place  of  the  old  camp  there  have  come  Ore  Producers'  Association  of  the  Joplin  district  under- 
into  prominence  twft  new  sections  of  the  state,  which  took  a  census  of  the  field,  based  upon  assays  of  the  ores 
have  more  than  made  up  for  the  deficiency.  The  Waco-  produced,  and  found  that  approximately  3400  tons  of 
Lawton  field  ha.s  increased  output  to  from  100  to  400  such  ores  really  existed,  or  were  potentially  possible, 
ton.s  per  week;  and  in  the  area  north  of  the  Kansas  in  the  field.  This  grade  was  established  upon  the  basis 
Btate  line,  and  north  of  the  Picher,  Okla.,  camp,  a  num-  of  less  than  two  tenths  of  1*^/,  lead,  less  than  2%  iron 
and  60'f   minimum  for  zinc.     It  has  been  .shown  by  the 

•An  aAAri-ftn  to   ih.-    Aimrlran  Zinc   InHtltute  at  St.    LouIh,   July  ,       ,             ,  .             p   i.u                            i.   u   a               tu 

21    I9i«  actual  working  of  the  agreement  between  the  ore  pro- 
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ducers  and  the  sheet-zinc  producers,  that  it  is  possible 
for  many  second-grade  ore  producers  to  place  their 
product,  or  a  large  portion  of  it,  in  the  first-grade 
class  bi'  the  proper  method  of  milling  and  care  in  selec- 
tive mining.  Of  the  production  shipped  during  the  first 
part  of  1918,  approximately  100,000  tons  of  the  blende 
ores  was  of  first  grade,  and  the  remainder  intermedi- 
ate or  second  grades  and  calamine. 

Prices  of  the  Product 

The  markets  for  the  year  have  been  exceedingly  un- 
satisfactory, from  a  profit  standpoint.  A  glance  at  the 
average  prices  paid  for  the  year  discloses  the  trend 
of  the  market.  The  following  table  shows  the  average 
prices  of  all  grades  of  blende  ores  by  months : 

Month  Blende  Calamine 

January    $57.02  $32.67 

February    55.00  33.00 

March    50.14  34.73 

April    42.03  32.93 

Mav    47.79  31.00 

June   52.07  31.77 

As  compared  with  the  previous  year,  the  average  of 
blende-ore  prices  is  $16  lower  and  calamine  $11  lower. 

Cost  of  Production  and  Changes  To  Be 
Noted  in  Mining  Conditions 

At  the  meeting  of  the  American  Institute  of  Mining 
Engineers  at  Joplin  in  October,  1917,  a  report  was 
presented,  based  upon  a  careful  examination  of  mining 
costs  and  the  conditions  then  prevailing,  which  showed 
a  rapidly  rising  cost  of  production,  brought  about  by 
rising  costs  for  supplies  and  labor.  In  a  report  chen 
made  to  the  War  Minerals  Committee,  the  rock  cost  of 
mining  in  the  Joplin  camp  was  given  at  $1.46;  in  the 
Webb  City  camp  at  $1.27,  and  in  Oklahoma  at  $1.89, 
without  including  royalty,  depreciation,  and  depletion. 
With  these  added  and  on  the  basis  of  2i'^c,  3%,  and  S^c 
recoveries  for  the  various  camps,  the  concentrate  cost 
became  $64.40,  $65.30,  and  $54.80  per  ton,  respectively. 
Since  that  time,  cost  of  supplies  has  advanced,  labor  has 
become  more  scarce  and  less  efficient,  and  many  of  the 
mining  organizations  are  disrupted  by  reason  of  so 
many  of  the  younger  men  being  taken  into  the  Army. 
It  is  now  believed  that  a  similar  census  would  disclose 
costs  from  10  to  20^,:  higher,  and  there  is  no  end  in 
sight  with  regard  to  advances  in  materials  and  supplies. 

Labor  Conditions  Affect  Efficiency 

The  shortage  in  labor  has  been  growing  week  by  week. 
Especially  has  this  been  true  of  the  shovelers.  The 
shovelers  are  the  younger  men,  and  it  is  this  class  that 
the  draft  has  taken.  This  makes  it  inevitable  that 
older  men  must  do  the  work,  which  in  turn  means  less 
efficiency  and  higher  costs.  The  actual  inability  to  re- 
place men  at  all  is  becoming  really  serious,  and  it  now 
appears  certain  that  this  factor  alone  will  result  in  cur- 
tailment on  a  fairly  consistent  scale.  It  also  probably 
means  the  beginning  of  the  district's  labor  problems. 
Driven  to  seek  other  labor,  some  of  the  mines  have 
undertaken  to  hire  Mexicans  on  jobs  where  white  men 
refuse  to  work,  but  the  native  Americans  immediately 
threatened  them  with  trouble.  There  is  therefore  little 
hope  for  importation  of  labor.  Some  of  the  mine  opera- 
tors are  seeking  to  solve  the  labor  problems  by  installing 
shoveling  machines.  The  experiments  seem  promising 
from  the  point  of  view  that  the  machines  at  least  do 


the  work,  but,  so  far,  at  no  less  cost.  That  shoveling 
machines  will  be  utilized  in  increasing  numbers  seems 
certain,  and  they  constitute,  so  far  as  any  one  can  now 
observe,  the  only  avenue  for  labor  relief. 

Added  to  more  expensive  labor  is  a  marked  increase 
in  the  co.st  of  supplies.  Not  only  have  supplies  advanced, 
but  a  shortage  is  developing  which  may  seriously  affect 
roduction.  The  replacement  of  machine  parts,  certain 
kinds  of  steel,  rope  and  cable,  pipe  and  many  other 
necessary  supplies,  is  an  uncertainty  for  the  future,  and 
already  has  been  extremely  difficult  in  .some  cases.  Then 
there  is  the  ever-growing  difficulty  of  obtaining  fuel; 
and,  added  to  that,  higher  freight  rates.  Verily  the 
zinc-ore  producer  needs  not  only  the  patience  of  Job, 
but  an  ability  to  perform  miracles,  in  order  to  keep  his 
plant  going  in  the  face  of  the  conditions  now  prevailing. 
It  is  evident  that  an  automatic  cutting  off  of  produc- 
tion will  result  in  those  mines  whose  cost  of  production 
goes  above  the  average  market  price  received.  This 
reduction  would  be  in  direct  proportion  to  the  rise  in 
the  cost  of  mining  and  the  percentage  of  ore  recovery 
if  the  Joplin  producers  were  running  their  operations 
entirely  upon  business  principles.  But  they  have  within 
their  ranks  a  large  proportion  of  men  who  "live  by 
faith  alone" — who  can  instill  optimism  in  their  stock- 
holders and  obtain  leniency  in  the  matter  of  credit  with 
supply  men.  There  is  also  a  considerable  number  who 
have  no  cost  system,  and  they  really  do  not  know  they 
are  going  broke  until  the  Creditors'  Association  takes 
charge,  and  even  then  they  doubt  it,  so  strong  is  their 
optimism.  Therefore,  calculation  based  upon  an  elimi- 
nation table,  in  which  the  factor  of  cost  and  ore  recovery 
enters,  would  have  to  be  discounted,  on  account  of  the 
above-mentioned  personal  factors. 

Influx  of  Inexperienced  Men 

One  other  feature  entering  into  production  estimates, 
especially  in  Oklahoma,  lies  in  the  fact  that  so  many 
new  men  have  entered  the  industry.  All  these  new  men 
have  not  had  either  the  experience  or  received  the  com- 
petent advice  which  would  make  them  as  efficient  as  the 
common  standard  of  the  district.  Naturally  there  have 
been  many  mistakes  in  builcflng  certain  plants  which 
will  never  be  factors  in  production,  but  which  appear  to 
have  potential  plant  capacity.  In  reality  such  monu- 
ments create  a  false  impression ;  they  have  burdened 
the  industry  with  additional  capitalization,  and  have  ab- 
sorbed useful  material  and  sorely  needed  labor.  The 
promoter  has  done  a  wonderful  work  for  zinc  mining 
in  Oklahoma,  but  his  ever-optimistic  prototype  is  leaving 
behind  him  a  heritage  of  difficulty  which  it  will  take 
considerable  time  to  alleviate  and  a  much  longer  time 
to  correct.  From  the  above-mentioned  conditions,  it  is 
easily  noted  that  apparent  potential  production  is  not 
always  realized ;  and  that  from  it  may  come  an  output 
based  on  mistaken  economic  facts  that  have  injured  the 
industry  as  a  whole. 

Some  months  ago  the  surplus  stock  of  zinc  ores  in  the 
bins  of  the  ore  producers  totaled  in  excess  of  30,000 
tons — the  highest  figure,  to  my  knowledge,  in  the  history 
of  the  industry.  It  has  been  reduced  by  the  shutting 
down  of  plants,  curtailment  to  single-shift  operation, 
•and  sales,  to  approximately  18,000  tons,  or  the  equiva- 
lent of  two  weeks'  average  shipments.  But  beginning 
with  March,   1918,  the  serious  conditions  outlined  had 
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so  struck  home  to  the  operators  of  the  Joplin  field  that 
even  the  greatest  optimist  realized  that  production  be- 
low cost  could  not  go  on,  and  that  some  remedial  meas- 
ures must  be  taken. 

It  was  at  this  juncture  that  the  High-Grade  Ore  Pro- 
ducers' Association  was  formed,  and  took  up  the  work 
of  securing  Government  help  in  stabilizing  the  market 
of  the  mining  industry.  Through  Pope  Yeatman  came 
the  suggestion  that  there  should  be  cooperation  between 
the  smelters  and  the  producers  of  high-grade  ores. 
After  some  weeks  of  effort,  such  an  agreement  was  made 
between  the  sheet  zinc  manufacturers  and  the  Joplin 
high-grade  ore  producers,  which  resulted  in  disposing 
of  approximately  1300  tons  of  high-grade  ore  weekly 
on  a  §75  base,  or  a  little  above  the  cost  of  production. 
This  materially  helped  the  fortunes  of  the  ore  producers 
of  the  district;  and  it  is  hoped  that  the  result  of  that 
beginning  in  cooperative  action  will  bear  fruit  in  the 
larger  organization   planned  at  this  meeting. 

Summary 

Summed  up,  the  conditions  in  the  production  of  ores 
in  the  four  states  of  Missouri,  Kansas,  Oklahoma,  and 
Arkansas  are  as  follows: 

1.  Production  is  now  running  behind  that  of  1917,  but 
shipments  have  averaged  9125  tons  weekly. 

2.  Production  activities  are  greatest,  and  will  con- 
tinue to  be  so,  in  Oklahoma. 

3.  Present  economic  conditions  favor  curtailment. 

4.  The  peculiar  factors  of  over-optimism  and  new  and 
inexperienced  operators  have  complicated  any  in- 
telligent estimate  as  to  future  production,  have 
added  burdens,  and  have  absorbed  needed  supplies 
and  labor. 

5.  Cooperation  on  a  small  scale  has  helped  to  stabilize 
production,  and  lends  hope  for  greater  success  with 
more  extensive  organization. 


The  American  Sheet-Zinc  Industry* 

By  E.  H.  WoLFFf 

The  use  of  sheet  or  rolled  zinc  in  the  United  States 
has  been  restricted  to  well-defined  limits,  and  the 
commercial  growth  of  the  product  has  been  slow  a.^ 
compared  with  other  sheet  metals.  During  a  period 
of  40  years  or  more,  practically  the  entire  require- 
ments of  this  country  had  been  produced  by  the  two 
principal  companies;  and  for  many  years  prior  to  the 
war  there  was  not  sufficient  business  to  keep  these 
mills  in  operation  to  more  than  60[f  of  their  capacity. 
The  war  has  created  a  demand  for  sheet  zinc  in  those 
foreign  countries  which  Central  Europe  had  supplied 
during  peace  times;  and  this  demand,  together  with 
the  needs  of  this  country  for  war  purposes,  has  brought 
other  American  mills  into  the  producing  field.  The 
capacity  of  one  of  the  Illinois  mills  is  now  being  in- 
crea.sed  about  50' r.  The  other  Illinois  mill  can  be 
increa.sed  in  like  proportion. 

One  of  the  functions  of  the  Zinc  Institute  should 
be  to  appoint  a  strong  committee  on  research  or  metal- 
lurgy, to  cooperate  with  the  companies  directly   inter- 

•SlJifhily  con<l<-nM<'d  from  a  paper  read  hi-fore  the  AnuTioan 
'/.■.u<     lti>-tltut«-  at  Kt.  IjiiulH,  July  30. 
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ested,  and  to  find  new  and  practical  uses  for  rolled 
zinc,  in  order  that  all  these  mills  may  be  kept  in 
operation  after  the  war.  Another  function  should  be 
the  operation  of  a  well-organized  export  and  import 
department.  During  the  pre-war  period  our  American 
industry  could  not  export  to  the  present  consuming 
countries  outside  of  Europe,  because  of  competition  at 
lower  prices.  During  the  v»^ar  period  Japan  has  been 
the  principal  buyer  of  sheets  in  thin  gages,  but  knowing 
that  Japan  is  at  this  time  endeavoring  to  market  its 
electrolytic  spelter  in  America,  and  knowing,  too,  that 
it  is  preparing  to  roll  sheets  for  home  consumption, 
that  country  can  be  disregarded  as  a  possible  consumer 
after  the  war. 

There  are,  however,  other  countries  now  using  the 
American  product  whose  business  we  might  retain  for 
home  years.  It  may  not  be  generally  known  that  our 
industry  was  seriously  invaded  by  the  German  and 
Belgium  sheet  producers  during  the  few  months  prior 
to  Aug.  1,  1914.  The  base  price  then  prevailing  in 
this  country  was  7c.  per  lb.,  less  usual  trade  discounts, 
which  was  about  the  cost  of  production.  The  foreign 
product  was  delivered  at  New  England  ports,  ocean 
freights  andduty  paid,  at  the  rate  of  15%  ad  valorem, 
at  ic.  per  lb.  lower  than  that  realized  by  the  American 
producers.  The  tariff  law  enacted  by  Congress  in  the 
autumn  of  1913  reduced  the  protection  afforded  prior 
to  that  time,  giving  an  advantage  to  the  foreign  pro- 
ducers, of  which  they  soon  availed  themselves.  The 
American  industry  was  thus  face  to  face  with  a  con- 
dition that  would  have  meant  ruin  had  it  continued 
for  a  space  of  time,  but  the  competition  was  cut  short 
by  the  beginning  of  the  war  in  Europe. 

As  a  national  body,  the  Zinc  Institute  would  be  an 
organization  to  present  properly  the  claims  of  the  in- 
dustry for  a  protective  tariff  on  all  zinc  products,  but 
more  especially  on  sheet  zinc  and  spelter.  The  necessity 
tor  such  a  tariff  will  undoubtedly  come,  and  this  organi- 
zation should  be  in  a  position  to  meet  the  situation. 
That  benefit  may  be  derived  from  cooperation  was 
clearly  demonstrated  several  months  ago  when  the 
high-grade  ore  producers  and  the  purchasers  of  these 
ores  adopted  a  working  basis  for  grades  and  prices. 
This  arrangement,  to  the  best  of  my  knowledge  and 
belief,  has  been  continued  up  to  this  time  with  satis- 
faction to  all  concerned. 

I  heartily  endorse  the  organization  of  the  American 
Zinc  Institute  on  a  national  basis,  with  all  branches  of 
the  industry  represented,  and  congratulate  the  group 
of  men  who  conceived  it.  I  predict  for  the  industry, 
through  the  medium  of  the  organization,  the  beginning 
of  an  era  of  advancement  that  could  not  otherwise  be 
attained.  Every  one  in  any  manner  connected  with 
the  production  of  zinc,  from  the  ore  producer  to  the 
fabricator,  should  be  urged  to  subscribe  to  its  member- 
ship. A  spirit  of  cooperation  for  the  general  good  of 
the  industry  should  prevail.  Trade  publications  should 
be  urged  to  cooperate  by  upholding  the  American  zinc 
industry  as  an  American  institution.  The  war  has 
taught  us  many  things,  but  none  of  more  significance 
than  that  hereafter  we  shall  all  be  for  American  prod- 
ucts,  first,   last,   and   always! 


Today    is    an    opportune    time    to   send    a    check    for   the 
Comfort  Fund  of  the  27th  Engineers. 
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Methods  of  preparation  of  pulverized  coal  de- 
tailed and  the  advantages  in  the  adoption  of  the 
system  enumerated.  The  principal  features  of 
modern  practice  are  presented  in  condensed  form, 
and  the  economies  said  to  result  from  the  substi- 
tution of  pulverized  coal  discussed,  with  details 
of  savings  effected  in  various  types  of  furnaces. 


THE  purpose  of  pulverizing  coal  before  burning  it 
is  to  make  available  every  heat  unit  that  it  con- 
tains. Machinery  has  been  developed  which  will 
pulverize  coal  in  one  operation,  delivering  it  to  bins  in 
front  of  the  furnaces  at  an  expenditure  of  about  17  hp.- 
hr.  per  ton,  in  a  medium-sized  plant.  The  cost  of  the 
operation  depends  upon  the  amount  of  moisture  that 
must  be  expelled  before  pulverizing,  the  wages  of  labor, 
and  the  price  of  coal  delivered  at  the  plant.  At  a 
small  plant,  requiring  a  pulverizer  with  a  capacity  of 
3nly  J  ton  per  hour,  the  cost  per  ton  pulverized  will 
naturally  be  greater  than  at  a  plant  requiring  the 
largest  pulverizer,  possessing  a  capacity  of  seven  tons 
per  hour. 

Preliminary  Crushing  and  Drying 

The  first  step  is  to  reduce  large  lumps  to  a  size  suit- 
able for  drying  uniformly,  before  passing  to  the  pulver- 
zing  mills;  this  is  done  in  rolls,  at  a  single  pass.  The 
second  step  is  the  elimination  of  moisture,  in  order  to 
"acilitate  pulverizing  to  great  fineness,  while  also  in- 
i'.reasing  the  heating  effect  and  the  temperature  attain- 
able when  the  coal  is  burned.  There  are  other  mechan- 
cal  advantages  in  the  handling  of  dried  coal.  Driers 
ire  now  manufactured  which  are  able  to  eliminate 
noisture  without  distilling  any  of  the  volatile  combust- 
ible matter  in  the  coal.  They  are  fired  by  hand  or  with 
Imlverized  fuel.  The  heat  first  surrounds  the  shell  of 
he  drier,  being  confined  within  a  chamber  where  com- 
)lete  combustion  takes  place;  the  heated  gases  are  then 
led  through  a  duct  to  the  discharge  end  of  the  drier  and 
inter  the  inside  of  the  shell  at  a  temperature  not  ex- 
leeding  300°  F.  This  temperature  is  maintained  by  the 
iperator  and  is  indicated  by  a  pyrometer.  Volatile  com- 
pustible  matter  is  not  likely  to  be  distilled  until  the  tem- 
berature  rises  above  400°  Fahrenheit. 

Elimination  of  Iron  and  Pulverizing 

On  discharging  from  the  drier,  the  coal  is  usually 
lassed  over  a  magnetic  separator  in  order  to  prevent 
Itieces  of  iron  from  going  to  the  pulverizer.  Two  types 
re  used:  a  magnetic  pulley  which  automatically  dis- 
iharges  its  collection  of  iron,  and  a  lifting  type,  from 
||i^hich  the  iron  is  removed  by  hand  when  convenient. 
ijn  the  operation  of  pulverizing,  the  coal  should  prefer- 
;  bly  be  reduced  until  95%  will  pass  through  a  100-mesh 
ijnd  70%  through  a  300-mesh  sieve.     Such  a  product  is 

I  •Prom  a  paper  to  be  discussed  at  the  Colorado  meeting  of  tht* 
k.  I.  M.  E.,  September,  1918. 

tMechanical  engineer,  Fuller  Engineering  Co.,  AUentown.   Penn- 
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obviously  an  almost  impalpable  powder.  After  pulveriz- 
ing, the  fuel  i.s  conveyed  by  one  of  several  methods  to 
the  point  where  it  is  to  be  used.  In  several  in.stalla- 
tions  the  pulverized  coal  is  conveyed  a  distance  of  over 
900  ft.  Where  possible,  a  bin  should  always  be  installed 
at  the  furnace,  in  order  to  guard  against  interruption 
of  supply. 

Feeders  are  practically  indispensable  for  regulating 
the  passage  of  the  fuel  from  the  bin  to  the  burner. 
They  are  now  made  of  simple  design  and  are  highly 
efficient.  They  deliver  the  pulverized  coal  in  definite 
quantities  into  an  air  current  of  fixed  volume,  where  the 
air  disseminates  the  pulverized  fuel,  surrounding  every 
particle  and  putting  it  into  condition  to  develop  all  its 
energy.  The  first  to  ignite  are  the  volatile  gases;  these 
raise  the  temperature  to  the  ignition  point  of  the  solid 
carbon,  and  before  leaving  the  zone  of  heated  air  every 
particle  has  released  its  last  heat  unit.  It  is  entirely 
possible  to  obtain  temperatures  ranging  between  1900' 
and  3500°  F.;  the  highest  temperature  (3500°)  I  have 
observed  was  in  an  openhearth,  when  the  average  tem- 
perature of  the  furnace  itself  at  some  time  ranged  from 
3100°  to  3200°  Fahrenheit. 

Advantages  in  Pulverizing  Coal 

To  justify  the  expense  of  erecting  a  special  building 
and  installing  special  machinery  to  pulverize  coal,  the 
following  advantages  in  its  use  may  be  enumerated: 

1.  Conservation  of  the  country's  fuel,  by  utilizing 
every  heat  unit  in  the  coal,  made  possible  by  this  method 
of  consumption. 

2.  Reduction  of  labor  for  handling  coal  to  the  point 
of  consumption,  handling  by  the  fireman,  and  the  re- 
moval of  ash  and  unconsumed  fuel  from  the  ashpits; 
practically  all  this  expense  is  avoided  when  fuel  is 
burned  in  pulverized  form.  All  the  coal  is  received  at 
one  point,  and  thereafter  it  is  handled  entirely  by  auto- 
matic machinery,  the  human  element  being  thereby 
eliminated,  except  for  supervision,  adjustment,  and 
necessary  repairs. 

3.  From  actual  experience  with  many  grades  of  coal,  I 
believe  that  every  carbonaceous  fuel  in  solid  form,  from 
lignites  to  the  graphitic  anthracites  of  Rhode  Island, 
will  yield  its  maximum  measure  of  heat  if  burned  in  a 
truly  pulverized  condition. 

4.  Coal  in  pulverized  form  can  be  injected  into  a 
furnace  on  a  column  of  air  at  very  low  velocity,  thus 
allowing  the  expanding  gases  to  liberate  their  heat  with- 
out erosion  of  the   refractories. 

5.  Pulverized  fuel  permits  the  maintenance  of  a  con- 
stant temperature  in  a  furnace  when  the  relative 
amounts  of  fuel  and  air  have  once  been  set  and  the  body 
of  the  furnace  has  been  brought  up  to  the  desired  tem- 
perature. It  will  continue  thereafter  under  what  is 
known  as  a  test  condition.  Furnaces  can  be  operated  in 
this  manner  hour  after  hour,  as  shown  by  charts  of 
recording  pyrometers.  The  correct  relationship  between 
the  amount  of  pulverized  fuel  and  the  volume  of  air, 
for  any  desired  temperature,  can  be  controlled  auto- 
matically, after  adjustment  to  the  particular  grade  of 
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coal  in  use,  thus  using  a  minimum  of  excess  air.  Gas 
analyses  have  been  obtained  showing  as  high  as  17 ""c 
of  CO,. 

Pointers  in  Pulverized  Co.a.l  Practice 

Many  questions  are  asked  on  the  subject  of  pulver- 
ized coal,  and  I  have  arranged  the  answers  to  them  in 
the  following  order: 

1.  Grades  of  Coal  Used  Suecessfidhj — For  kilns,  boil- 
ers, or  metallurgical  furnaces,  coals  of  about  35<;f  vola- 
tile, SO*:,:  fixed  carbon.  8':f  or  less  ash,  and  2%  or  less 
sulphur,  are  preferable. 

2.  Experience  with  High-Ash  and  High-Sulphur  Coal 
— Coals  analyzing  25 ''r  ash  and  5^c  sulphur  have  caused 
no  trouble  in  kilns,  boilers  or  metallurgical  furnaces. 
E.xperience  shows  that  sulphur  is  entirely  consumed  by 
burning  in  suspension,  none  of  it  being  absorbed  by  the 
metal  or  other  liquid  bath,  as  occurs  in  the  usual  cop- 
per reverberatory  furnaces  used  for  melting  electrolytic 
copper. 

3.  Provisions  for  Storage — Storage  bins  for  pulver- 
ized coal  should  be  dust-tight  and  have  steep  hoppers, 
enabling  old  coal  to  leave  the  bin  completely;  accumula- 
tions of  old  coal  are  liable  to  fire,  smolder,  and  coke, 
causing  more  or  less  annoyance. 

4.  Why  Coal  Should  Be  Dried  Before  Pulverizing — 
(a)  To  facilitate  the  pulverizing  operation,  giving  the 
finest  product  with  the  least  power  consumption,  (b) 
To  permit  high  temperatures  with  the  least  consump- 
tion of  fuel.  Drying  of  the  coal  also  promotes  uniform- 
ity of  temperature,  (c)  Dried  coal  will  flow  more  easily 
from  bins  and  through  the  feeders  and  burners.  Coal 
should  be  dried  to  l<^o  of  moisture,  or  less  when  possible, 
except  that  lignites  can  be  readily  handled  with  5  to 
S'c  combined  moisture. 

5.  Fineness  of  Grinding — The  finer  the  coal  the  more 
rapid  its  combustion,  with  relatively  higher  efficiency. 
It  is  commercially  and  economically  possible  to  grind 
coal  so  that  at  least  95 ""o  will  pass  a  lOO-mesh  sieve  and 
70*^6  will  pass  a  300-mesh  sieve. 

6.  Cost  of  Handliyig,  Grinding,  and  Upkeep — The  cost 
of  preparing  pulverized  coal  depends  largely  on  the 
price  and  on  the  moisture  content  of  the  coal  to  be  used. 
On  the  basis  of  200  tons  per  day  of  coal  containing 
7.5 ''c  moisture,  at  present  rates  of  wages  and  supplie.s 
and  with  coal  ranging  in  price  from  $1  to  $8  per  ton,  the 
cost  of  pulverizing  will  be  between  30  and  40c.  per  ton, 
not  including  overhead  charges,  interest,  depletion  or 
depreciation. 

7.  Danger  From  Dust  Particles  Floating  in  the  Air — 
A  mixture  of  coal-dust  particles  in  air  will  not  ignite 
until  it  reaches  a  certain  density;  on  the  other  hand, 
a  mixture  that  it  too  rich  in  coal  dust  has  a  tendency  to 
smother  flame.  Dust  clouds  should  naturally  be  avoided 
outside  the  furnace  chambers,  and  all  sparks  or  flames 
should  be  kept  away.  Pulverized  coal  should  be  con- 
veyed from  mills  to  Viins  in  as  compact  condition  as  pos- 
sible; air  currents  should  not  be  used  to  convey  pulver- 
ized coal  if  any  other  method  can  be  devised.  Leak- 
ages Hhould  \xi  .stopped,  to  prevent  unclean ness  and  ac- 
cumuIationH  in  inaccessible  places.  Carelessness  in  the 
handling  of  pulverized  coal  and  poorly  designed  plants 
are  the  only  causes  of  so-called  explosions. 

8.  KnHentialH  of  a  Good  Feeder — It  must  absolutely 
control  the  flow  of  pulverized  coal  to  the  burner,  and 


fuel.      This  i 
predetermine! 


prevent  any  rush  or  flooding  of  the 
essential  for  the  positive  control  of 
temperatures. 

9.  Esse7itiols  of  a  Burner — A  good  mixing  projectoi 
or  burner,  should  be  so  designed  that  it  will  receive  th 
pulverized  coal  in  regulated  quantities,  break  up  th 
stream  of  fuel,  and  so  distribute  it  that  each  particle  i 
surrounded  by  the  correct  proportion  of  air.  It  mus 
also  project  the  fuel  into  the  furnace  at  the  velocity  re 
quired  by  the  operation,  and  must  be  so  proportioned  a 
to  deliver  the  necessary  volume  of  air  at  the  prope 
velocity.  Four  types  of  burners  are  employed:  (o 
Induction  type,  in  which  a  high-velocity  jet  induces  an 
entrains  the  necessary  additional  air,  and  projects  i 
into  the  furnace  at  low  velocity ;  this  type  has  the  high 
velocitj'^  air  under  control  as  well  as  the  induced  aii 
(b)  Positive  type,  in  which  the  high-velocity  air  induce 
and  entrains  the  fuel  and  projects  it  into  a  positivt 
larger  column  of  low-velocity  air,  thereby  breaking  u 
the  fuel  stream  evenly,  and  disseminating  it  throug 
the  larger  column  of  low-velocity  air  before  it  enter 
the  furnace.  The  larger  column  of  low-velocity  air  i 
usually  preheated,  in  stoves  located  in  a  chambei 
through  which  the  waste  gases  from  the  furnace  pass 
temperatures  of  preheating  range  from  100°  to  600 
F.  in  the  better-designed  system  of  stoves.  Both  co 
umns  of  air  are  positive,  being  generated  by  fans  c 
pressure  blowers,  and  gates  regulate  the  quantity,  (c 
Single  type,  in  which  the  high-velocity  air  first  induct 
and  entrains  the  fuel  stream,  after  which  a  high-prei 
sure  jet  of  air,  applied  usually  in  the  center  of  tl 
stream,  gives  a  sharp  projection  of  flame  and  quick  di; 
tribution  of  the  fuel  through  a  larger  volume  of  pr 
heated  air  at  low  velocity.  This  type  of  burner  is  usi 
ally  adjustable  in  direction.  The  heated  air  ranges 
temperature  from  2200°  to  1300°  F.,  as  in  openheari 
practice;  usually  10  to  15%  of  the  air  enters  with  tl 
fuel,  and  85  to  90%  from  regenerators.  The  sta> 
draft  through  the  regenerative  chambers  is  regulat 
by  a  valve,  (d)  Single  type,  in  which  the  high-veloci 
air  induces  and  entrains  the  fuel  and  projects  it  into  t 
furnace,  as  in  rotary-kiln  practice,  under  usually  5  to 
oz.  pressure  from  a  fan.  The  additional  air  required  1 
combustion  is  induced  by  stack  draft,  and  enters  arou 
the  hood  and  through  the  kiln  discharge  opening. 

10.  Air  Pressure  and  Effect  of  Stack  Draft — I 
pressures  of  «  oz.  entering  the  combustion  chambi 
of  some  types  of  furnaces,  from  air  and  fuel  mixi 
burners,  up  to  2  lb.  in  pressure  jets  of  other  types,  h; 
been  in  successful  and  constant  use  for  years.  St; 
draft  should  be  of  only  sufficient  intensity  to  creat*  i 
partial  vacuum  in  the  furnace,  thereby  helping  the  f  | 
and  air  into  and  not  out  of  the  chamber;  its  streii; 
must  be  enough,  however,  to  extract  all  the  productb 
combustion. 

11.  Design   of   Furnace — Fuels    low    in    volatiles    t 
high  in  fixed  carbon,  as  anthracite  and  coke  breeze, 
(luire  a  special  furnace  in  which  the  incoming  fuel  ;i 
air  pass  through  the  flame  and   the  products  of  or 
bustion,  in  a  water-cooled,  arched  firebrick  chamber, r 
their  way  to  the  furnace  or  boiler.     When  the  vela 
constituents   of  the   fuel   range   from    1   to  3.5%,  i' 
difficult   to    support   combustion    unless    a    tempera! 
above  900'   to   1000'    F.,  the  flash-point  of  carbon 
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maintained.  The  water-cooled  arch,  rear  wall,  and  side 
walls  are  made  of  a  special  form  of  firebrick,  which 
slips  in  place  over  the  water  tubes.  After  circulating 
through  the  tubes,  the  water  passes  to  the  hotwell  or 
heater  at  approximately  190'  F.,  entailing  no  appreci- 
able loss  of  heat.  Lignites  and  bituminous  coal  require 
no  special  furnace.  As  the  volatiles  ignite  between  600' 
and  700'  F.,  from  the  radiant  heat  of  the  walls,  the 
flame  is  self-supporting,  and  every  heat  unit  in  the  fuel 
is  liberated  before  coming  into  contact  with  any  cold 
surface. 

12.  Ash  or  Furnace  Slag — Anthracite,  coke  breeze  and 
lignite  ash  do  not  slag.  Bituminous  coal  ash  will  slag 
on  the  bottom  of  the  furnace  chamber  if  not  blanketed 
with  cooler  air,  properly  admitted,  and  if  allowed  to 
remain  too  long  in  the  furnace.  Most  of  the  ash  from 
pulverized  coal  passes  away  through  the  breeching  to  the 
cyclone,  where  the  ash  is  separated  from  the  gases. 
That  portion  which  settles  to  the  floor  of  the  furnace 
should  be  removed  from  time  to  time ;  the  quantity  is 
small  and  light. 

13.  Furnace  Temperatures  and  Slag  Formation — 
Temperatures  between  1800 "^  and  3500"  F.  can  be  main- 
tained in  the  flame.  Slag  forms  more  readily  at  high 
temperatures,  necessitating  proper  blanketing  with 
cooler  air,  always  remembering  the  advisability  of  ob- 
taining the  maximum  percentage  of  CO,.  From  16.5  to 
17 "^f  of  CO,  is  frequently  obtained  under  operating  con- 
ditions. 

14.  Checkerivork  in  Metallurgical  Furnaces — Experi- 
ence seems  to  point  to  the  necessity  for  vertical  baffle 
walls  where  the  waste  gases  enter  the  regenerative 
chambers.  Turning  the  direction  of  the  gases  up  and 
down  several  times  tends  to  discharge  the  dust  tangen- 
tially,  allowing  the  major  part  to  settle  in  the  bottom 
of  the  passages,  whence  it  is  easily  removed  through 
proper  cleaning  doors  at  the  sides,  not  interfering  with 
the  operation  of  the  furnace.  The  gases  then  filter 
through  checkerwork,  properly  spaced  and  installed. 
The  narrow  side  of  the  brick  tile  should  be  laid  verti- 
cally and  on  rider  walls,  to  permit  the  use  of  longi- 
tudinal scrapers  to  remove  the  ash  which  maj'  have 
passed  by  the  vertical  baffle  walls.  This  arrangement 
will  undoubtedly  give  the  regenerating  chambers  a  life 
equal  to  the  best  record  ever  attained,  as  the  narrow 
edge  of  a  vertical  tile  presents  little  surface  for  the 
flocculent  ash  to  rest  on  and  thus  close  the  gas  passages. 

15.  Furnace  Life — The  life  of  furnaces  in  which  pul- 
verized fuel  is  used  is  equal  to  that  of  hand-fired,  stoker, 
oil,  or  gas-fired  furnaces.  By  absolute  control  of  tne 
quantity  of  coal  and  air,  the  velocity  of  the  expanded 
gases  can  be  reduced  until  erosion  of  refractories  be- 
comes hardly  discernible. 

16.  Economy  of  Pulverized  Coal — In  this  connection, 
all  the  benefits  of  pulverized  coal  should  be  taken  into 
account:  labor  saving,  increased  fuel  eflftciency,  ability 
for  closer  adjustment,  and  absence  of  smoke. 

Comparative  Costs  and  Economies 

The  efficiency  of  hand  firing  depends  upon  the  skill 
and  reliability  of  the  fireman.  With  the  best  of  atten- 
tion, a  loss  of  20 ^c  heating  value  is  frequent,  and  it 
often  reaches  as  high  as  40 ''c  taking  into  consideration 
the  analysis  of  the  ash   and   of  the   flue  gas.     Stoker 


firing  is  relatively  more  efficient  and  more  regular  than 
hand  firing,  but  the  feeding  of  moist  coal  wastes  part 
of  the  heat  in  the  most  undesirable  place.  Losses  also 
occur  in  breaking  and  removing  the  clinker,  in  the  dis- 
charge of  unburned  fuel,  and  in  the  flue  gas. 

Producer-Gas  Firing:  Referring  to  W.  H.  Blauvelt's 
results'  and  as  quoted  in  Kent,  page  819,  it  will  be  noted 
that  131,280  cu.ft.  of  gas  was  produced  from  one  ton 
of  coal,  and  contained  20,311,162  B.t.u.,  or  155  B.t.u. 
per  cubic  foot,  or  2270  B.t.u.  per  pound  of  gas.  The 
composition  of  the  coal  from  which  this  gas  was  made 
was  as  follows:  water,  1.26^  ;  volatile  matter,  36.22%  ; 
fixed  carbon,  57.98%;  sulphur,  0.70%;  ash,  3.78%. 
One  ton  contains  1159.6  lb.  carbon  and  724.4  lb.  volatile 
combustible,  the  energy  of  which  is  31,302,200  B.t.u. 
Hence,  in  the  process  of  gasification  and  purification, 
there  was  a  loss  of  35.2 ^  of  the  energy  of  the  coal. 
Producers  are  built  today  which  will  do  slightly  better 
than  this. 

Oil  and  Natural-Gas  Firing:  Coal,  properly  pulver 
ized  and  burned,  is  on  exactly  the  same  basis  as  far 
as  thermal  capacity  is  concerned;  and  the  price  of  the 
coal  prepared  and  delivered  into  the  furnace  is  directly 
comparable,  on  the  heat-unit  basis,  with  the  cost  of  fuel 
or  gas  delivered  into  the  furnace,  plus  the  slight  addi- 
tional cost  for  ash  removal. 

Savings  by  the  adoption  of  pulverized  fuel  in  the 
operation  of  various  types  of  furnaces  have  been  at- 
tained as  follows:  heating  and  busheling  furnaces,  20 
to  25%  ;  puddling  furnaces,  30  to  50^f  ;  openhearth  fur- 
naces, compared  with  gas  producers,  30  to  40%  ;  copper 
reverberatory,  smelting  ore,  30  to  45%.  In  other  fur- 
naces, the  consumption  has  been  reduced  to  the  follow- 
ing figures:  continuous  billet  heating,  160  lb.  of  coal  per 
ton  of  billets;  desulphurizing  iron  ore  in  rotary  kilns. 
296  lb.  of  coal  per  ton  of  ore;  drying  and  nodulizing 
iron  ore  in  rotary  kilns,  on  basis  of  30%  free  moisture 
and  11%  combined  moisture,  477  lb.  of  coal  per  gross 
ton  of  ore.  The  figures  given  are  from  actual  operations 
over  extended  periods,  and  confirm  the  contention  that 
coal  burned  in  true  pulverized  form  is  the  only  method 
by  which  every  unit  in  the  fuel  can  be  made  to  develop 
its  full  value. 


The  Metallurgy  of  Antimony  in  France* 

In  considering  the  metallurgy  of  antimony,  it  is  to 
be  remembered  that  all  conditions  are  subject  to 
the  constant  fluctuations  of  the  world  market  for 
the  metal.  Before  the  war  the  metallurgy  of  anti- 
mony had  received  little  attention.  It  was  the  rule 
to  treat,  by  a  simple  process  of  liquation,  only  the 
richest  ores,  and  at  points  best  situated  for  economical 
reduction,  notably  in  England.  Later,  in  France,  where 
the  deposits  were  relatively  lean,  a  simple  method  of 
volatilizing  roasting  was  adopted  which  converted  the 
antimony  contents  into  the  oxide  Sb.O  ,  which  was  then 
either  sold  direct  or  converted  to  regulus  by  reduction 
in  small  reverberatory  furnaces.  Despite  the  discov- 
ery of  an  important  deposit  of  rich  gold-bearing  stibnite 
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in  Mayenne,  the  French  orebodies  gradually  became  ex- 
hausted, and  the  producers  of  Auvergne  were  forced 
to  import  increasing  quantities  of  rich  Chinese  stibnite 
ores,  brought  in  under  heavy  freight  charges,  in  order 
tc  keep  their  industry  alive.  Thus  France  was  almost 
entirely  dependent  for  antimony  upon  foreign  ores 
when  the  war  demands  for  the  metal  arose  in  1915. 
A  new  company  was  then  formed,  which  opened  up  in 
Algiers  large  deposits  of  oxidized  antimonial  ores,  which 
were  shipped  to  Haute-Loire.  where  they  were  smelted 
directly  with  the  proper  fluxes  in  a  reconstructed  lead 
blast-furnace  plant.  The  development  of  this  new 
source  of  antimony  was  extremely  rapid,  and,  during 
the  first  months  of  the  year  1917  the  French  antimony 
industry  produced  from  Algerian  ore  more  than  300 
tons  monthly — a  quantity  sufficient  to  cover  the  greater 
part  of  the  military  needs  of  France,  and  equivalent 
to  approximately  half  of  her  total  production.  It  is 
estimated  that  about  35<^c  of  this  total  production  still 
came  from  the  treatment  of  native  stibnite  ores  by  the 
old  method. 

Manganese  Deposits  in  White  Pine 
County,  Nevada 

An  examination  of  deposits  of  manganese  ore  in 
White  Pine  County,  Nevada,  in  the  Ely  (or  Robinson) 
district  and  the  Siegel  (or  Schellbourne  or  Aurum) 
district,  was  made  by  J.  T.  Pardee,  a  geologist  of  the 
U.  S.  Geological  Survey,  early  in  June  of  this  year. 
His  reconnaissance  covered  an  area  about  50  miles  long 
from  north  to  south  and  20  miles  wide,  comprising  part 
of  Steptoe  Valley  and  the  mountains  that  border  it 
on  the  east  and  west. 

The  manganese  ore  extends  from  the  surface  to  a 
depth  of  50  ft.  or  more.  Practically  all  the  deposits 
occur  in  limestone  and  are  associated  with  bodies  of 
jaspery  quartz.  The  manganese  minerals  have  replaced 
both  the  wall  rock  and  the  quartz.  The  orebodies  are 
irregular  pipes,  pockets,  and  lenses  that  range  from 
a  few  feet  to  70  ft.  or  more  in  length  and  from  a 
few  inches  to  10  or  20  ft.  in  width.  Several  of  the 
larger  bodies  contain  from  500  to  1000  tons  or  more. 
Water  level  has  been  reached  only  in  the  Siegel  mine, 
where  it  stands  200  ft.  below  the  surface. 

The  bulk  of  the  ore  is  composed  of  the  softer  man- 
ganese oxides,  pyrolusite  being  predominant  in  some 
mines  and  wad  in  others.  The  wad  is  generally  rather 
compact  and  tough  and  can  be  whittled  like  wax. 
P.silomelane  and  manganite,  though  widespread,  occur 
in  subordinate  amount.  Fairly  large  masses  of  a  hard, 
compact  black  manganese  oxide,  tentatively  regarded 
as  braunite,  are  found  in  the  Bowen  and  Holmquist 
mine.  The  ore  below  water  level  in  the  Siegel  mine 
ifi  composed  of  rhodonite,  rhodochrosite,  and  alabandite. 
Ja-spery  quartz,  calcite,  and  iron  oxides  are  generally 
associated  with  the  manganese  minerals.  In  the  Siegel 
mine  ceru.site  and  massicot  were  observed  above  water 
level  and  galena  and  pyrite  below.  Most  of  the  ores 
contain  more  or  less  silver. 

The  ore  mined  contains  from  .'iO  to  45'.-  of  man- 
ganeHe,  3  to  16',  of  silica,  3  to  h' ,  of  iron,  a  moderate 
amount  of  lime,  and  a  little  phosphorus.  Parts  of  the 
rTeV>odieH  not  now  mined  or  rejected  in  sorting  ore  for 
nhipment  contain  more  than  16%  of  Bilica.     Ore  con- 


taining 25  to  30  Sr  of  manganese  and  15%  or  more  of 
iron  occurs  in  several  places.  A  total  output  of  2108 
short  tons  of  40%  manganese  ore  was  produced  by 
seven  operators  up  to  June  1,  1918,  the  first  shipments 
having  been  made  late  in  1917.  In  addition  1200  tons 
was  produced  by  the  Siegel  mine  from  1902  to  1908, 
but  this  ore,  though  high  in  manganese,  was  smelted 
for  silver  and  lead,  the  manganese  content  being  lost 
in  the  slag. 

About  550  tons  a  month  are  now  being  shipped  from 
the  Ely  and  Nevada  districts.  Additional  equipment 
now  being  installed  by  ona  of  the  operators  is  expected 
to  increase  the  production  by  100  tons  a  month,  and 
if  the  Siegel  mine  becomes  active  it  will  produce  an 
additional  250  tons  a  month,  so  that  the  total  monthly 
output  will  be  900  tons.  Most  of  the  orebodies  are 
1  car  the  surface  and  can  be  mined  by  open  pits  or 
shallow  shafts  and  tunnels.  Water  usually  has  to  be 
hauled,  and  mine  timbers,  machinery,  and  general  sup- 
plies are  said  to  be  rather  expensive  and  difficult  to 
obtain.  Wages  are  $5  a  day,  and  miners  are  reported 
to  be  fairly  numerous  and  to  prefer  employment  with 
the  manganese  or  other  small  mines  rather  than  with 
larger  corporations.     Board  is  $1.25  a  day. 

The  cost  of  hauling  the  ore  from  the  Ely  district' 
to  the  railway,  a  distance  of  two  or  three  miles,  is 
about  $2  a  ton.  The  cost  of  hauling  by  motor  truck 
from  the  Nevada  district  to  East  Ely,  a  distance  of 
10  miles,  is  about  $4  a  ton.  The  distance  from  the 
Siegel  district  to  the  railroad  is  30  miles  by  one  and 
40  miles  by  the  other  of  the  two  most  available  roads. 
Estimates  as  to  the  probable  cost  of  transportation 
from  this  district  to  the  railroads  range  from  $6  to 
$10  a  ton. 

The  high-grade  manganese  ore  (40%  manganese  and 
low  silica)  now  in  sight  is  estimated  at  5450  tons; 
the  ore  containing  15  to  40%  manganese  and  high  silica, 
at  5000  to  12,000  tons;  the  ore  having  15  to  40% 
manganese  and  high  iron,  at  1650  to  4000  tons;  and 
the  sulphide  and  silicate  ore  carrying  20  to  35%  man- 
ganese and  20  to  2,1  ^'c  silica,  at  1000  to  3000  tons. 


Copper  in  the  Belgian  Congo 

The  mineral  industry  of  the  Katanga  is  practically 
confined  to  the  operations  of  L'Union  Miniere  du  Haut 
Katanga,  states  the  acting  British  vice-consul  at  Elisa- 
bethville  in  the  Board  of  Trade  Journal.  The  company 
holds  the  mineral  rights  over  a  large  area  of  country, 
which  is  known  to  contain  copper,  tin,  and  gold,  but  only 
the  first  named  is  at  present  being  worked  on  a  large 
scale,  and  practically  the  whole  of  it  has  been  obtained 
from  the  richer  ores  of  two  mines,  the  Star  of  the  Congo 
and  the  Kambove.  The  blast-furnace  process  of  extrac- 
tion has  been  employed  since  1911.  The  central  smelt- 
ing plant  is  at  Lubumbashi,  near  Elisabethville,  and  at 
present  consists  of  five  blast  furnaces,  of  which  four  are 
in  continuous  operation.  Two  additional  furnaces  are 
in  course  of  construction,  and  will  be  ready  for  use  soon. 
The  completed  plant  will  have  a  daily  capacity  of  100 
tons  of  coppe:  The  output  of  the  furnaces  during  the 
first  nine  months  of  1917  was  19,766  metric  tons,  as 
compared  with  21,273  tons  in  the  calendar  year  1916, 
and  13,483  tons  in  1915.  It  is  estimated  that  the  out- 
put for  the  year  1918  will  be  40,000  tons. 
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Enormous  quantities  of  ore  have  been  proved  of  a 
low^er  grade  than  is  possible  to  treat  economically  by 
smelting;  and,  after  exhaustive  experiments,  a  plant  is 
in  course  of  preparation  for  the  treatment  of  these  ores 
by  leaching  and  the  electrical  deposition  of  the  copper. 
This  plant  is  to  have  a  yearly  capacity  of  50,000  tons  of 
copper.  The  program  of  expansion  and  development 
up  to  the  year  1921  provides  for  an  expenditure  of 
£8,000,000. 

From  1911  until  the  outbreak  of  war,  the  whole  of  the 
company's  output  was  sold  to  Germany.  Since  the  be- 
ginning of  hostilities  it  has  been  sent  to  the  United 
Kingdom.  The  company  employs  450  Europeans  and  7000 
natives.    The  scarcity  of  labor  during  1917  was  serious. 


Furnace  Plants  Using  Pulverized  Fuel 

The  following  names  of  companies  are  given  by 
F.  P.  Coffin  in  the  May,  1918,  issue  of  the  General 
Electric  Revietv,  and  are  found  among  an  extensive 
list  of  users  of  pulverized  coal  in  various  industries: 

ORE  ROASTING  AND  NODULIZING 

Algoma  Steel  Corporation,  Sault  Ste.  Marie,  Ont. 

Bethlehem  Steel  Co.,  Lebanon,  Penn. 

Carolina  Ore  Co.,  Winston-Salem,  N.  C. 

Central  Iron  and  Coal  Co.,  Hold,  Ala. 

Charleston  Ore  Co.,  Charleston,  S.  C. 

Eastern  Nodulizing  Works,  Newark,  N.  J 

General  Chemical  Co. 

International  Nickel  Co.,  Copper  Cliff,  0    . 

Lackawanna  Steel  Co.,  Buffalo.  N.  Y. 

Mississippi  Valley  Iron  Co.,  Waukon,  Iowa. 

Northern  Iron  Works,  Standish,  N.  Y. 

Pennsylvania  Salt  Manufacturing  Co.,  Natrona,  Penn. 

Pennsylvania  Salt  Manufacturing  Co.,  Philadelphia,  Penn. 

Princess  Furnace  Co.,  Glen  Wilton,  Va. 

Spanish-American  Iron  Co.,  Cuba. 

Virginia  Coal  and  Coke  Co.,  Middleboro,  Ky. 

COPPER  ORE  ROASTING  AND  SMELTING 

American  Smelting  and  Refining  Co.,  Garfield,  Utah. 
American  Smelting  and  Refining  Co.,  Hayden,  Ariz,  (a) 
American  Smelting  and  Refining  Co.,  Maurer,  N.  J. 
American  Smelting  and  Refining  Co.,  Tacoma,  Wash,  (o) 
American  Smelting  and  Refining  Co.,  Mexico. 
Anaconda  Copper  Mining  Co.,  Anaconda,  Mont. 
Anaconda  Copper  Mining  Co.,  Great  Falls,  Mont. 
Brr.den  Copper  Co.,  Valparaiso,  Chile. 
Canadian  Copper  Co.,  Copper  Cliff,  Ont. 
Furukawa  Mining  Co.,  Tokio,  Japan,  (a) 
Lake  Superior  Smelting  Co.,  Dollar  Bay,  Mich. 
Nevada  Cons.  Copper  Co.,  McGill,  Nev. 
River  Smelting  and  Refining  Co.,  Florence,  Colo. 
United  Verde  Copper  Co.,  Clarkdale,  Ariz,  (a) 
United  Verde  Extension  Mining  Co.,  Jerome,  Aliz. 

ZINC    INDUSTRY 

Bartlesville  Zinc  Co.,  Collinsville,  Okla. 

Edgar  Zinc  Co.,  Cherryvale,  Kan. 

River  Smelting  and  Refining  Co.,  Florence,  Colo. 

Societe  des  Mines  du  Djebel,  Ressas,  Tunis,  North  Africa, 

(a) Under  construction. 


Antimony  in  Oklahoma  County, 

Washington 

By  Olaf  p.  Jenkins- 

Antimony  has  actually  been  mined  at  two  places  in 
Okanogan  County,  in  north  central  Washington.  One 
of  these  is  seven  miles  north  and  a  little  west  of  Ton- 
aiket,  and  is  known  as  the  Lucky   Knock  mine.     The 

•Assistant  professor  of  economic  geology,  State  College  of 
"Washington,   Pullman,  Washington. 


Other  is  situated  on  Gold  Creek,  not  far  from  Methow,  in 
the  southwest  part  of  the  county.  Here  several  deposits 
are  situated  in  the  same  neighborhood.  Chief  among 
the  claims  on  these  deposits  are  the  Dixie  Queen  and  the 
Minnie,  which  have  previously  been  mined  and  the  prod- 
uct converted,  in  part,  into  white  oxide  before  .shipment. 

At  the  Lucky  Knock  mine,  stibnite  occurs  in  irregu- 
lar pockety  masses  in  limestones  and  calcareous  shales. 
Some  af  the  limestone  beds  are  entirely  white,  other; 
are  bluish  gray,  and  still  others  are  black,  more  shaley, 
and  with  coal-like  material  between  the  layers.  The 
deposit  is  a  whole  appears  to  lie  along  a  locally  dis- 
turbed, crushed  and  possibly  faulted  area.  The  .stibnitr 
evidently  is  a  replacement  in  the  limestone.  Near  the 
surface  the  sulphide  is  oxidized  to  a  heavy,  earthy  rock. 
Several  hundred  feet  of  tunneling  has  been  done,  and 
the  ore  shipped,  amounting  to  a  carload  or  so,  is  said  to 
have  been  used  mostly  for  experimental  purposes  in  con- 
nection with  the  manufacture  of  enamel  in  the  bath- 
tub industry,  the  work  having  been  carried  on  by  the 
Standard  Sanitary  Manufacturing  Co.,  of  Pittsburgh. 

On  Gold  Creek,  25  miles  by  road  from  Pateros,  the 
nearest  railroad  station,  is  a  group  of  claims  controlled 
largely  by  the  Gold  Creek  Antimony  Mines  and  Smelt- 
ing Co.  It  is  said  that  a  thousand  tons  of  ore  was 
shipped  during  1915  and  1916,  and  also  several  hundred 
tons  of  the  oxide,  which  was  made  near  the  mine.  The 
ore  is  mostly  stibnite,  occurring  in  metamorphic  sedi- 
mentary formations,  largely  slaty  shales,  sandy  shales 
and  calcareous  rocks.  The  orebodies  are  irregular, 
pockety  or  lenticular  in  form.  In  places,  oxides  of  an- 
timony occur  near  the  surface.  These  are  obviously  of 
several  varieties,  and  are  yellow,  red  and  white.  They 
occur  only  as  surface  oxidized  portions  of  the  sulphide 
bodies. 

On  the  whole,  there  are  indications,  in  connection 
with  work  on  the  Washington  State  Geological  Sur- 
vey, that  if  a  better  knowledge  of  the  nature  of  ore  de- 
posits in  general  had  been  applied,  as  well  as  better 
methods  and  management  of  mining,  both  properties 
might  have  been  put  on  a  commercial  basis.  This  is 
especially  probable  now  that  the  Government  desires  to 
encourage  the  domestic  production  of  antimony  ores. 


Plan  To  Conserve  Sulphur 

In  recent  years  several  processes  to  treat  phosphate 
rock  by  calcining  to  make  it  suitable  for  fertilizer  have 
been  under  development  and  test.  The  first  of  these,  the 
Newberry-Fishburne  process,  was  tried  out  on  a  com- 
mercial scale  some  years  ago,  and  later  tests  have  been 
made  of  a  similar  process  developed  by  W.  F.  Downs,  an 
industrial  chemist,  of  New  York.  By  the  calcining  proc- 
ess, the  use  of  sulphuric  acid  is  entirely  avoided  and  a 
product  of  greater  phosphoric-acid  content  per  ton  is 
secured.  It  is  claimed  that  this  product,  though  not  so 
"available,"  to  use  the  trade  term,  as  the  acid-phos- 
phate product,  will,  however,  yield  its  phosphoric  content 
to  the  plant  in  a  suitable  form  and  with  sufficient 
promptness  to  conform  to  good  agricultural  practice. 

In  the'  present  stress  for  sulphur  for  sulphuric-acid 
purposes,  the  use  of  these  processes  is  being  considered 
by  the  authorities,  to  save  the  large  amount  of  acid  now 
regularly  used  in  the  fertilizer  business  in  the  treat- 
ment of  phosphate  rock. 


310  ENGINEERING  AND   MINING  JOURNAL     '  Vol.  106,  No.  7 

^iimiumiiuiiuiiiiiiiiiHuiiHiiiuiiiiiHnHiuiiimiHiiHiiiiimiMiiiiiiiniiiuiiiiiniiiiiiiiiiiiiiniiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 

I         Correspondence  and  Discussion         | 


siiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiimiiii iiiniiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiniiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiniiiiiiiiHiiiiiiiiiiiiiin 


Taxing  the  Mining  Industry 

An  article  appeared  in  your  issue  of  Apr.  6,  1918, 
reviewing  that  feature  of  the  Federal  Income  Tax  Law 
which  is  applicable  to  the  mining  industry  by  a  com- 
mittee appointed  for  the  purpose  by  the  American 
Institute  of  Mining  Engineers,  and  I  think  it  can  safely 
be  said  that  the  report  of  this  committee  was  an  un- 
qualified endorsement  of  the  measure  as  it  now  stands. 

How  this  conclusion  was  reached,  in  view  of  the 
fact  that  the  provisions  of  the  act  are  confiscatory  in 
the  highest  degree,  it  is  difficult  to  comprehend.  Perhaps 
it  was  thought  that  any  attempt  to  remodel  it  might  lead 
to  more  serious  consequences,  but  if  such  were  the  case, 
the  committee  surely  overlooked  the  fact  that  unless  it  is 
remodeled,  and  remodeled  promptly,  a  further  decline  in 
the  output  of  gold  and  silver  is  inevitable. 

The  following  interpretation  of  this  freak  measure 
is  by  a  consulting  engineer  of  the  Bureau  of  Mines, 
at  Washington,  and  appeared  in  a  later  issue  of  the 
Journal: 

When  the  net  revenue  obtained  is  between  7  and  9%, 
there  is  no  tax  to  be  paid.  If  above  10%,  it  progressively 
mounts  until  a  rate  of  60%  of  all  net  returns  can  be 
imposed. 

To  illustrate:  Let  us  assume  an  investment  of  $1,000,000 
and  a  net  income  of  $1,000,000  in  sight  in  the  mine.  If 
taken  out  in  one  year,  the  company  would  have  to  pay  the 
Government  $479,400;  if  taken  out  in  five  years  the  rate 
would  be  20%  per  annum,  or  a  total  tax  of  $119,500;  if 
taken  out  in  10  years  the  rate  is  10%  per  annum,  or  a  total 
tax  of  $14,000. 

It  seems  almost  unbelievable  that  a  committee  rep- 
resenting an  organization  composed  exclusively  of 
mining  engineers  could  have  lent  its  endorsement  to 
such  an  unjust  measure,  had  any  logical  process  of 
reasoning  been  pursued.  The  same  also  may  be  said 
of  the  gentlemen  who  framed  this  measure  and  who 
seem  to  have  had  but  one  thought  in  mind — the  raising 
of  revenue — which  they  went  at  with  a  vengeance, 
taking  a  shot  at  everything  in  sight,  assets  as  well  as 
profits. 

Under  the  Constitution  and  laws,  the  method  of  ac- 
quiring a  Government  title  to  mineral  land  is  similar  in 
all  respects  to  the  law  governing  the  patenting  of  a 
homestead.  Both  patents  convey  title  to  real  property, 
and  the  same  rules  and  regulations  governing  matters 
of  taxation  must  be  strictly  adhered  to.  An  orebody 
is  an  asset  that  when  worked  out  cannot  be  replaced, 
and  any  form  of  taxation  that  demands  a  division  of 
the  a.sset.s,  instead  of  a  percentage  of  the  profits  such 
assets  yield,  is  un.sound  in  theory  as  well  as  practice. 
Nevertheless,  Congress  seems  to  think  it  is  justified 
in  classing  dividends  paid  by  mining  corporations  on 
a  par  with  those  paid  by  commercial  and  manufac- 
turing enterprises,  and  does  not  seem  to  grasp  the  fact 
that  orebodies  represent  real  instead  of  personal  prop- 
erty, and  that  so-called  dividends  paid  by  mining 
corporations  are  in  reality  a  distriljution  of  corporate 
aMHetH   to   the   .Htockholders,   though    dividends   paid    by 


commercial  and  manufacturing  corporations  represent 
profits. 

For  Congress  to  assume,  as  an  illustration,  that  the 
owner  of  a  mine,  with  ore  valued  at  $100,000  in  sight 
and  favorable  prospects  of  further  discoveries,  will 
hasten  to  remove  this  ore  and  recover  the  values  under 
a  system  of  taxation  that  would  allow  him  at  the 
most  but  40 Sr  of  the  value  of  his  net  assets,  is  to 
misjudge  human  nature.  Neither  will  any  democratic 
form  of  government  think  of  asking  him  to  do  so, 
any  more  than  it  would  think  of  asking  the  farmer 
to  convert  his  farm  into  cash  and  apply  the  proceeds 
in  a  like  manner.  Such  a  procedure  means  confisca- 
tion. Nevertheless,  Congress,  in  its  infinite  wisdom, 
has  passed  such  a  law,  and  the  American  Institute  of 
Mining  Engineers  has  virtually  approved  it.  That  its 
enforcement  will  not  provide  the  revenue  anticipated 
i.s  a  certainty.  That  it  will  greatly  hamper  the  industry 
and  retard  output  is  also  a  certainty. 

With  the  world's  total  gold  reserve  only  101  billions 
of  dollars  and  a  war  debt  climbing  up  toward  the 
two-hundred-billion  mark,  it  would  seem  that  the 
paramount  question  confronting  the  belligerent  nations 
and  threatening  the  financial  structure  of  the  whole 
world  is  how  to  increase  materially  the  output  of  the 
money  metals— gold  and  silver — which  has  shown  a 
steady  decline  for  the  last  four  years. 

No  one  familiar  with  the  mining  situation  and  the 
maximum  annual  output  of  gold  for  the  last  decade 
will  undertake  to  prove  that  the  output  can  be  mate- 
rially increased  under  the  most  favorable  circumstances. 
Neither  will  an  attempt  be  made  to  prove  that  the 
available  gold  reserve  of  the  belligerents  (except  that 
of  the  United  States,  which  is  approximately  one-third 
of  the  grand  total)  is  adequate  to  meet  the  present 
and  constantly  increasing  credit  demands  made  upon  it. 

What,  then,  is  to  be  done  to  meet  this  extraordinary 
.situation?  Gold  has  long  ago  disappeared  from  circu- 
lation and  silver  never  shows  itself  in  denominations 
larger  than  a  fifty-cent  piece. 

"Bryanize"  silver  and  you  solve  the  problem.  It 
is  presumed,  however,  that  this  suggestion  is  just  as 
distasteful  to  the  "Gold  Bugs"  of  Threadneedle  Street 
now  as  it  was  20  years  ago,  but  with  all  due  deference 
to  the  gold  monopoly  thai:  these  benevolent  old  gentlemen 
have  enjoyed  for  so  many  years,  one  should  not  lose 
sight  of  the  fact  that  your  Uncle  Samuel  is  now  the 
man  behind  the  pie  counter.  Your  Uncle  Samuel  can 
also  produce  the  silver,  and  produce  it  in  sufficient  quan- 
tities to  meet  the  existing  unprecedented  demand,  if 
Congress  will  just  forget  about  taking  the  lion's  share 
of  the  output  for  war  purposes. 

When  silver  went  to  $1.08i  a  few  months  ago,  the 
"Gold  Bugs"  of  Wall  Street  found  ways  and  means, 
through  Congress,  of  forcing  the  price  down  to  $1,  and 
they  have  so  far  succeeded  in  keeping  it  from  rising 
above  that  figure.     If  Uncle  Sam  wants  more  silver — 
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ind  we  tnink  ne  does — he  would  better  make  up  his 
nind  to  pay  a  price  at  least  equivalent  to  its  coinage 
^alue  ($1.29),  to  make  sure  of  getting  it. 

It  would  seem  that  the  "Gold  Bugs"  have  had  their 
lay,  but  it  has  taken  a  world  war  to  bring  that  fact 
lome  to  them.  F.  H.  Allen. 

New  York,  July  23,   1918. 


Grinding  of  Ore  in  Ball  Mills 

The  continued  discussion  of  the  principles  of  the  grate 
•[ype,  or  quick  discharge,  ball  mill,  as  compared  to  the 
:entral  discharge,  or,  preferably  termed,  trunnion  over- 
low  ball  mill,  has  progressed  to  some  extent  without 
Apparently  arriving  anywhere.  In  all  fairness  to  each 
ype  of  mill,  let  it  be  said  that  there  is  a  field  for  both. 
'"■he  particular  case  is  up  to  the  judgment  of  the  engineer 
)r  engineers  in  charge.  However,  owing  to  the  plainly 
)iased  opinion  of  the  writer  of  the  article  appearing  in 
he  Journal  for  July  6,'  I  am  of  the  opinion  that  a  few 
,'eneral  remarks  would  be  of  considerable  assistance  to 
hose  interested. 

In  judging  reports  that  come  by  hearsay  from  various 
nining  camps  it  must  be  remembered  that  in  many 
nstances  the  operators  of  the  grate-discharge  type  of 
inill  do  not  learn  to  operate  such  a  mill  at  once.  This 
s  not  always  true,  of  course;  nevertheless  so  many 
nstances  have  come  to  my  attention  that  it  is  suggested 
hat  a  careful  consideration  of  bad  reports  coming  from 
;uch  an  installation  should  be  made  before  they  are 
aken  as  fact.  Within  the  last  week  the  general 
nanager  of  a  Colorado  company  operating  a  Marcy 
ball  mill  remarked  to  me  that  for  about  four  months 
hey  had  been  disappointed  with  the  operation  of  their 
nill,  but  that  in  an  exceedingly  abrupt  manner  the  op- 
eration changed  and  they  obtained  almost  double  the 
onnage  through  their  ball  mill  that  they  were  formerly 
yetting.  It  was  simply  a  case  of  the  operators  learning 
low  to  handle  the  mill. 

One  correction  must  be  made  regarding  the  diagram 
)f  the  grate-discharge  mill  submitted  with  the  article 
ibove  mentioned.  The  cut  accompanying  this  article 
;hows  the  correct  position  of  the  pulp  level  in  the  mill. 
The  level  indicated  is,  of  course,  approximate,  because 
;he  depth  of  the  pulp  depends  upon  how  heavily  the  ore 
s  fed  into  the  mill.  The  point  to  be  emphasized  is  that 
:he  pulp  level  is  approximately  horizontal  in  position 
|ind  does  not  taper  down  to  a  thin  edge  at  the  grates, 
as  one  might  be  led  to  believe.  If  such  were  the  case 
'the  fundamental  principle  of  this  grate-discharge  mill 
ivould  be  inactive.  By  "fundamental  principle"  I  mean 
to  say  that  the  operation  of  the  mill,  especially  when 
reducing  ores  to  a  fine  mesh,  depends  largely  upon 
:here  being  a  difference  between  the  level  of  the  pulp 
within  the  mill  and  the  level  in  space  on  the  opposite  side 
3f  the  grates.  This  difference  in  level  causes  the  pulp 
within  the  mill  to  flow  by  gravity  and  to  be  squeezed 
by  its  own  weight,  and  the  weight  and  action  of  the 
balls,  through  the  grates  and  into  the  space  between  the 
grates  and  the  head  of  the  mill.  From  this  position 
it  is  lifted  and  allowed  to  slide  down  the  lifting  blades, 
as  they  become  perpendicular,  and  so  passes  out  through 
the  trunnion. 

'".rinding    of    Ore    in    Ball    Mills,'"    by    Algernon  Del  Mar. 


To  judge  from  the  screen  analyses  submitted  in  the 
article  referred  to,  the  operator  of  the  grate-di.scharge 
type  of  mill  was  not  operating  it  in  an  efficient  man- 
ner. There  is  no  reason  that  the  discharge  should 
have  such  a  percentage  of  oversize  in  it  if  the  operator 
were  familiar  with  the  principle  and  operation  of  the 
mill.  Proper  regulation  of  pulp  density  and  other  simple 
adjustments  would  injprove  results  greatly,  I  believe.  It 
would  be  interesting  to  know  what  the  ratio  of  ore 
to  water  was  in  each  test.  A  screen  analysis  of  the 
discharge  of  a  ball   mill   means   nothing   for  compara- 
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tive  purposes  unless  the  necessary  data,  such  as  the  ratio 
of  water  to  ore,  are  given. 

Examination  of  grate-discharge  mills  stopped  in 
operation  has  shown  without  exception  (as  far  as  my 
knowledge  goes)  that  the  pulp  level  is  practically  hori- 
zontal in  position.  Furthermore,  these  examinations 
also  have  shown  that  the  liners  are  not  worn  in  an 
uneven  manner.  I  have  seen  a  number  of  sets  of 
liners  that  have  been  removed  from  such  mills,  and  have 
also  viewed  photographic  evidence  that,  without  excep- 
tion, showed  the  wear  to  be  in  an  even  manner  from 
feed  to  discharge  end  of  each  liner  section.  The  only 
exception  to  this  even  wearing  is  found  in  the  natural 
tendency  for  the  liners  to  wear  more  rapidly  around 
the  bolt  holes. 

Though  it  is  possible  that  one  may  deduce  that  my 
preference  lies  in  the  grate-discharge  type  of  ball 
mill,  in  all  fairness  to  the  other  types  it  must  be  said 
now  and  will  become  generally  admitted  before  long 
that  there  is  no  one  "cure-all"  for  the  crushing  and 
grinding  of  ores.  Donald  H.  Fairchild. 

Denver,  Colo.,  June  10,  1918. 

[It  is  difficult  to  understand  the  designation  of 
"quick  discharge"  when  given  to  a  mill  where  a  grating 
permits  the  passage  of  pulp  only  when  it  is  "squeezed" 
through  the  apertures  "by  its  own  weight  and  by  the 
weight  and  action  of  the  balls,"  as  compared  with  the 
free  displacement  discharge  in  an  ordinary  mill. 

The  "exceedingly  abrupt  manner"  in  which  improve'd 
results  were  obtained  after  four  months  of  disappoint- 
ing operation  would  suggest  an  opportunity  for  a  fuller 
explanation  of  the  cause  of  the  trouble  than  that  given 
by  our  correspondent  in  rebuttal  of  Mr.  Del  Mar's  con- 
clusions.— Editor.  ] 
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Events  and  Economics  of  the  War 
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Allied  troops  have  forced  a  passage  of  the  Vesle,  be- 
tween Braisne  and  Fismes,  and,  later,  made  extensive 
advances  on  the  Somme  front,  taking  many  prisoners 
and  gaining  much  booty.  The  new  positions  have  been 
consolidated  and  counter-offensives  repulsed. 

American  and  other  Allied  forces  have  landed  at 
Archangel.  Ostracism  of  the  Soviet  government,  if  it 
persists  in  supporting  Germany,  is  threatened  by  the 
Entente.  The  Bolsheviki  have  caused  arrest  of  British 
and  French  diplomats.    Britain  has  retaliated. 

Another  hospital  ship  was  torpedoed.  Lloyd  George's 
threat  of  economic  fight  irritates  Germans,  whereas 
Lansdowne's  sentimentalism  is  welcomed. 

The  first  ship  was  launched  from  the  Hog  Island  ship- 
yard, statistics  showing  the  month's  output  from  all 
yards  to  exceed  that  of  any  previous  year. 


Copp< 


)er  Producers  and  Price-Fixing 
Committee  Agree 

The  text  of  the  War  Industries  Board's  statement  in 
regard  to  the  new  agreement  concerning  the  price  of 
copper  is  as  follows : 

The  President  has  approved  an  agreement,  made  between 
the  producers  of  copper  and  the  price-fixing  committee  of 
the  War  Industries  Board  (after  investigation  by  this  com- 
mittee in  conjunction  with  the  Federal  Trade  Commission 
as  to  cost  of  production),  that  the  maximum  price  of  cop- 
per shall  be  26c.  per  lb.,  taking  effect  Aug.  15,  1918,  for 
shipments  after  that  date,  but  subject  to  revision  after  Nov, 
1,  1918,  f.o.b.  cars  or  lighters  at  Eastern  refineries,  f.o.b. 
cars  or  lighters  at  Pacific  Coast  refineries  for  Pacific  Coast 
destinations,  and  f.o.b.  cars  or  lighters  New  York,  if 
shipped  to  Eastern  or  interior  destinations  from  Pacific 
Coist  refineries  and  from  refineries  in  the  interior  of  the 
United  States.  All  shipments  made  after  Nov.  1,  1918,  are 
subject  to  any  change  in  price  made  by  the  price-f\xing  com- 
mittee, to  take  effect  after  that  date.  This  maximum  price 
is  subject  to  the  additional  charges  on  copper  shapes  ap- 
proved by  the  price-fixing  committee  on  June  5,  1918. 

The  conditions  are,  (1),  that  the  producers  of  copper 
will  not  reduce  the  wages  now  being  paid;  (2),  that  they 
will  sell  to  the  U.  S.  Government,  to  the  public  in  the  United 
States,  and  to  the  Allied  governments  at  not  above  the 
maximum  price;  (3),  that  they  will  take  the  necessary 
measures,  under  the  direction  of  the  War  Industries  Board, 
in  the  distribution  of  copper  to  prevent  it  f/om  falling 
into  the  hands  of  speculators  who  might  increase  the  price 
to  the  public;  and,  (4),  that  they  will  pledge  themselves  to 
exert  every  effort  necessary  to  keep  up  the  production  of 
copper  so  as  to  insure  an  adequate  supply  so  long  as  the 
war  lasts. 


forwarded,  should  be  sent  immediately,  addressed  to 
the  committee.  No.  15  William  St.,  New  York  City. 

The  committee  is  working  under  the  instructions  of 
the  War  Industries  Board,  which  requires  figures  cover- 
ing all  plants  using  brimstone  and  pyrites,  and  all  uses, 
whether  for  acid  or  other  products.  Data  have  been 
submitted  to  the  Railroad  Administration  and  Ship- 
ping Board  with  regard  to  the  tonnage  required  to  be 
moved  by  rail  and  water,  and  the  committee  has  been 
assured  that  everything  will  be  done  not  only  to  make 
the  necessarj'  monthly  deliveries,  but  that  during  the 
last  five  months  of  this  year  an  attempt  will  be  made 
to  move  suflficient  additional  tonnage  to  assure  every 
consumer  enough  material  to  continue  full  operations 
should  there  be  an  interference  with  railroad  trans- 
portation similar  to  that  experienced  last  winter.  The 
War  Industries  Board  has  also  requested  the  committee 
to  procure  figures  on  pyrites  cinders  and  the  sintered 
and  nodulized  product,  in  the  interest  of  iron  and  steel 
manufacture,  for  which  purpose  pyrites  cinder  is  a 
valuable  raw  material.  Questionnaires  have  been  for- 
warded to  sulphuric-acid  manufacturers  recently,  and 
the  committee  requests  that  prompt  replies  should  be 
sent,  so  that  full  and  final  report  can  be  made  to  the  Wat 
Industries  Board  at  the  earliest  possible  date. 

Cinder  should  be  carefully  conserved  and  guarded 
against  mixture  or  contamination  with  other  material 
especially  phosphate  rock,  which  would  be  unfitted  foi 
use  as  a  low-phosphorus  iron  material  if  mixed  wit! 
or  contaminated  by  other  substances.  It  is  the  hopt 
of  the  committee  that  through  the  organization  it  i; 
now  developing  it  will  be  possible  to  provide  suflftciem 
sulphur  materials  to  keep  every  sulphuric-acid  plant  ir 
full    operation. 


(>)ntrol  of  Sulphur-Bearing  Materials 

The  committee  on  production,  distribution,  and  con- 
trol of  sulphur-bearing  materials  has  been  holding  meet- 
intfH  each  week  in  Washington,  completing  plans  for 
taking  over  the  distribution  of  all  pyrites  and  brim- 
stone shipments  on  Aug.  1.  A  questionnaire  has  been 
Kent  to  all  consumers  of  sulphur  materials,  asking  for 
fiKure.s   for  th<*   mfinib   (if  .Inlv,    which,    if   not  already 


New  Bureau  Handles  Material 
From  Canceled  Orders 

A  new  bureau  has  been  established  in  the  purchas' 
and  supply  branch  of  the  General  Staff.  It  will  havi 
charge  of  what  is  to  be  known  as  the  surplus  inactiv 
supply  service,  and  its  work  will  be  carried  on,  througl 
General  Hugh  S.  Johnson,  as  a  branch  of  the  office  o 
Major-General  George  W.  Goethals,  assistant  chief  o 
staff  and  director  of  purchases,  storage,  and  traffit 
by   direction   of  the   Secretary   of  War. 

Much  war  department  material  and  equipment  be 
comes  available  for  needs  other  than  those  originall, 
intended,  owing  to  changing  conditions  at  the  front  i 
France  or  elsewhere. 

The  new  bureau  will  have  a  current  list  of  all  surplu 
material  which  may  be  regarded  as  inactive.  A  copy  c 
this  will  be  kept  in  the  current  desk  files  of  all  th 
purchasing  divisions  of  the  War  Department,  wher 
the  new  bureau  will  have  representatives.  The  lists  wi 
be  consulted  to  see  what  the  War  Department  has  o 
hand,  before  purchasing  or  the  letting  of  new  contract; 
If  a  contractor  turning  out  Government  work  is  rui 
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iiing  short  on  his  supply  of  certain  material,  he  will  be 
able  to  get  in  touch  with  the  new  bureau  to  find  out 
whether  it  is  on  the  list  of  so-called  inactive  supplies; 
or  it  will  be  ascertained  for  him  if  there  is  a  likelihood 
of  the  material  becoming  available. 

When  material  or  equipment  is  found  which  is  not 
wanted  by  any  branch  of  the  War  Department,  the 
case  is  taken  up  with  the  War  Industries  Board,  and 
advice  is  sought  as  to  where  it  can  be  used  to  the  best 
advantage  in  war  or  other  essential  industry.  Steps 
are  then  taken  so  that  the  particular  branch  of  industry 
most  affected  may  have  the  opportunity  of  purchasing 
under  the  system  of  competitive  bids. 

Questionnaires  for  the  purpose  of  taking  a  census  are 
now  being  sent  out.  Aside  from  the  saving  of  hundreds 
of  millions  of  dollars  to  the  taxpayers  and  the  Govern- 
ment, it  is  expected  that  the  work  of  the  new  bureau 
will  save  a  tremendous  amount  of  time,  labor,  and  mate- 
rial, more  essential  to  the  winning  of  the  war  than 
the  mere  money  involved. 


The  Development  of  Domestic 
Potash  Resources 

In  the  manufacture  of  cement  there  is  a  loss  of  potash 
from  the  kilns,  which  is  carried  away  in  the  form  of 
flue  dust.  Plants  are  now  being  designed  and  erected 
to  recover  this  as  a  byproduct.  The  Cottrell  process 
is  used  for  precipitating  the  dust  with  high-tension  elec- 
trict  current,  and  rotary  vacuum  filters  are  being  found 
suitable  for  the  separation  of  potash  solution  from 
valueless  residue  after  the  dust  is  pulped  with  water. 
With  regard  to  the  potentialities  of  potash  production 
from  this  source,  the  Bureau  of  Soils  has  recently  com- 
pleted an  investigation  of  the  subject,  and  finds  that 
from  0.35  to  5.34  lb.  of  potash  per  barrel  of  cement 
manufactured  escapes  from  plants  in  the  manner  men- 
tioned, or  an  average  of  1.9  lb.  Assuming  an  annual 
production  of  90,000,000  bbl.  of  cement,  it  may  be  esti- 
mated that  the  amount  of  potash  being  lost  (other  than 
in  the  few  instances  where  byproduct  plants  have  been 
erected)  amounts  to  about  86,000  tons  annually.  Experi- 
mental work  and  data  from  actual  byproduct  plant  opera- 
tion show  that  about  80%  of  this  is  recoverable  by  ex- 
isting methods  of  treatment,  so  that  an  output  of  nearly 
70,000  tons  of  potash  would  be  possible  in  the  United 
States  from  the  cement  industry  alone.  An  additional 
advantage  in  the  installation  of  a  byproduct  plant  in 
this  case  would  be  the  elimination  of  flue  dust  from  the 
atmosphere  in  the  neighborhood  of  the  works. 


Expansion  of  War  Industries  Increases 
Fuel  Demands 

The  demand  for  fuel  is  growing  by  leaps  and  bounds. 
Estimates  of  the  coal  consumption  for  the  year  which 
were  judged  high  in  April  are  now  proving  inadequate. 
Despite  the  increase  in  the  rate  of  production  at  the 
mines,  the  strictest  fuel  economy  must  be  enforced  if 
the  country  is  to  escape  a  serious  coal  shortage  next 
winter.  Every  means  of  coal  conservation  must  be  ob- 
served; waste  must  be  eliminated. 

The  increased  demand  for  coal  for  the  Navy  reached 


almost  100%  in  July.  By  the  end  o2  the  calendar  year 
1919  it  is  estimated  that  approximately  8,000,000  tons 
will  be  required  to  cover  these  demands. 

With  the  launching  of  new  ships,  the  requirements 
of  the  Shipping  Board  have  grown  beyond  all  expecta- 
tion, and,  as  demonstrated  by  experience,  the  figure  is 
now  placed  at  13,000,000  tons.  Coal  for  bunkering  pur- 
poses has  grown  in  demand  until  present  calculations 
call  for  21,000,000  tons.  Aside  from  the  requirements 
from  new  or  enlarged  plants,  many  old  plants  are  now 
demanding  still  more  coal. 

The  source  of  supply  for  the  new  requirements  is 
within  a  limited  coal  area.  The  extra  demands  call  for 
coal  from  New  River  and  Pocahontas  low  volatile  fields 
of  West  Virginia;  the  low  volatile  fields  of  Pennsylvania 
and  Maryland;  and  the  high  volatile  fields  of  West  Vir- 
ginia, Pennsylvania  and  Kentucky.  These  fields  pro- 
duce the  grades  of  coal  especially  needed  for  the  war 
work.  And  it  is  from  these  same  fields — with  the  ex- 
ception of  Kentucky — that  the  enormous  calls  of  New 
England  and  the  Atlantic  States  for  coal  for  war  use 
must  be  answered. 

The  U.  S.  Fuel  Administration  faces  the  difficulty  of 
meeting  greatly  increased  demands  for  coal,  not  from 
the  nation's  big  coal  pile,  but  from  a  much  smaller  pile, 
representing  the  output  within  a  small  area.  The  war 
necessities  must  be  cared  for  by  coal  from  these  fields, 
and  non-war  industries  will  be  given  coal  from  them 
only  after  the  war  plants  designated  by  the  War  Indus- 
tries Board  for  Preferences  are  supplied. 


Sulphuric  Acid  in  Great  Britain 

The  British  Minister  of  Munitions  orders  that  from 
June  1  the  maximum  prices  for  sulphuric  acid  specified 
below  will  be  substituted  for  those  specified  in  the 
schedule  to  the  order  dated  May  29,  1917: 

1.  Weak  acid;  that  is,  acid  of  all  strengths  up  to 
and  including  90%  H,S0,: 

Class  A. — Arsenical  acid,  maximum  price  per  ton, 
83s.  ($19.70),  for  acid  of  140°  Twaddell  at  60°  F.,  with 
an  increase  or  reduction  of  6d.  (12c.)  in  respect  of 
each  complete  degree  Twaddell  by  which  the  specific 
gravity  is  more  or  less  than  140°  Twaddell  at  60° 
Fahrenheit. 

Class  B. — Non-arsenical  or  de-arsenicated  acid,  maxi- 
mum price  per  ton,  98s.  ($23.27),  for  acid  of  140° 
Twaddell  at  60°  F.,  with  an  increase  or  reduction  of  7d. 
tl4c.)  in  respect  of  each  complete  degree  Twaddell  by 
which  the  specific  gravity  is  more  or  less  than  140 "" 
Twaddell  at  60°  Fahrenheit. 

2.  Concentrated  acid ;  that  is,  acid  of  all  strengths 
over  90%  H,S0,: 

Monohydrate 
(H-SO-)  Con- 
tent of  Acid, 
Per  Cent. 


90  to  91 

91  to  92 

92  to  93 
92  to  93.; 
935  to  94 

94  to  941 
945  to  95 

95  to  955 
95J  to  96 


• ■ Maximum  Price  Per  Ton  < 

Class  C.  Class  D. 

Arsenical  U.  S.  De-arsenicated  or  U.  S. 

Acid  Currency  Non-arsenical  Acid    Currency 

£  s.  d.  £  s.  d. 

5     9  0  $25  90  5   19  0  $28.25 

5  15  0  27  30  6     5  0  29  70 

6  10  28  75  6  110  31.  10 
6  7  0  30  15  6  17  0  32  55 
6  10  0  30.90  7  0  0  33  25 
6    13  0  31    60  7     3  0  33  95 

6  16  0  32  30  7     6  0  34  70 

7  1  0  33  50  7  110  35  85 
7     6  0  34  70  7   16  0  37  05 


Over  95%  in  both  classes,  an  addition  of  Is.  (24c.) 
per  ton,  for  each  complete  one-tenth  of  1%  of  additional 
monohydrate. 
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Gasoline  Conservation  Chief  Appointed 

W.  Champlin  Robinson,  director  of  the  Bureau  of 
Oil  Conservation  of  the  U.  S.  Fuel  Administration,  an- 
nounces the  appointment  of  C.  C.  Winningham,  of  De- 
troit, as  chief  of  the  gasoline  section  and  director  of 
publicity  of  the  oil  division.  Under  the  Mr.  Winning- 
ham's  direction  will  fall  the  work  of  eliminating  the 
waste  of  gasoline  by  distributors  and  users,  the  use 
and  conservation  of  lubricating  oils,  and  the  inaugura- 
tion of  methods  for  the  reclamation  of  used  oils. 

The  oil  division,  by  education  and  publicity,  is  seek- 
ing to  avoid  the  necessity  for  enacting  drastic  rules 
which  would  result  in  the  regulation  of  sale  of  these 
essential  products. 

The  demands  of  the  war  call  for  a  tremendous  in- 
crease in  the  supply  of  gasoline,  kerosene,  and  lubricat- 
ing oils,  which  can  be  met,  it  is  believed,  if  the  public 
will  only  eliminate  the  waste  now  existing.  If  this  is 
done,  it  is  hoped  there  will  be  sufficient  gasoline  and 
lubricating  oil  to  meet  war  needs  without  interfering 
with  the  operation  of  passenger  cars  at  home.  But 
failure  on  the  part  of  those  who  have  anything  to  do 
with  the  production,  handling,  and  use  of  oil  products 
will  necessitate  drastic  regulation,  that  would  probably 
mean  gasolineless  days  and  insure  other  methods  of 
conservation. 

President  Issues  Warning  and  Appeal 
To  Coal  Miners 

The  seriousness  of  the  coal  situation  has  been  gaged 
by  President  Wilson,  who  states,  in  a  proclamation  re- 
cently issued,  that  the  threatened  shortage  of  coal  would 
constitute  the  greatest  obstacle  to  the  winning  oi  the 
war.  Operators  are  called  upon  to  insure  high  efficiency 
by  every  means  in  their  power;  miners  are  urged  to 
work  steadily  and  faithfully,  unless  prevented  by  un- 
avoidable causes.  Essential  laborers  in  the  industry 
will  be  given  deferred  classification  in  the  draft;  and 
the  community  must  hold  them  patriotic  in  accepting 
this  decision.  Complete  and  harmonious  cooperation 
between  all  engaged  in  the  industry,  and  unflagging 
effort,  will  alone  secure  the  desired  results  and  achieve 
the  gratitude  of  the  nation. 


Furnace  Slag  Used  Largely  as  Fertilizer 

The  economic  uses  of  blast-furnace  slag  have  been 
greatly  developed  the  last  few  years,  states  the  New 
York  Times  in  outlining  the  recent  researches  of  William 
H.  Ross,  of  the  Department  of  Agriculture.  Formerly 
this  was  an  incumbrance,  and  its  disposal  was  often  a 
matter  of  considerable  expense.  Of  much  more  value 
as  fertilizer  is  the  slag  obtained  in  the  preparation  of 
steel  from  high-phosphorus  pig  iron.  To  remove  the 
excess  of  pho.sphorus,  the  iron  is  melted  in  converters 
lined  with  limestone,  and  quicklime  is  added.  At  a  cer- 
tain stage  air  is  driven  through  the  molten  material, 
which  leads  to  an  accumulation  in  the  slag  of  the  phos- 
phorus originally  present  in  the  metal.  This  slag  is 
drawn  off  and  co«^jle<J,  and  when  finely  ground  is  placed 
on  the  market  under  the  trade  name  of  basic  slag.  The 
phosphoric  acid  in  the  slag  prepared  in  this  way  varies 
from  1 1  to  23  per  cent. 


For  a  time  the  fertilizing  value  of  the  slag  was  not 
recognized,  but  it  has  now  become  one  of  the  most  popu- 
lar of  commercial  fertilizers.  In  fact,  on  account  of  its 
freedom  from  acidity,  many  prefer  it  to  any  other  phos- 
phatic  material.  The  slag  produced  for  the  fertilizer 
trade  amounts  to  about  2,000,000  tons  annually. 


Portuguese  Fix  Price  of  Wolfram 

The  following  prices  have  been  fixed,  according  to 
the  Iron  and  Coal  Trades  Review,  by  the  Portuguese 
government  for  the  sale  of  various  grades  of  wolfram 
ore  under  the  terms  of  the  decree  of  Mar.  14,  which 
reserves  to  the  government  the  sole  right  of  purchase 
and  export  of  all  minerals  employed  in  war  industries: 
50%  tungstic-acid  content,  95  fr.  per  unit  of  tungstic 
acid;  51%,  98  fr.;  52%,  101  fr.;  53%,  104  fr.;  54%,, 
107  fr.;  55%,  110  fr.;  56%,  112  fr.;  57%,,  114  fr.; 
58%,  116  fr.;  59%,  118  fr.;  60%,,  120  fr.;  61%,, 
122  fr.;  62%,  124  fr.;  63%,  126  fr.;  64%,  128  fr.; 
65%,  130  fr.;  66%,  132  fr.;  67%,  134  fr.;  68%,  136 
fr.;  69%,  138  fr.;  70%,,  140  fr.;  71%,  143  +  10  fr.; 
72%,  146  +  10  francs. 


Britain  To  Ration  Coal  Supply 

The  German  advance  in  France  this  year  has  cut  off 
or  otherwise  disorganized  the  French  coal  supply  to  the 
extent  of  8,000,000  tons  per  annum.  Nearly  half  a  mil- 
lion British  miners  have  been  drafted  into  military  fl 
service.  These  two  facts  are  causing  concern,  and  Great  ■ 
Britain  must  make  up  France's  deficit  of  coal  while 
hampered  by  a  severe  shortage  of  miners.  Economy 
in  coal  consumption  will  be  imperatively  necessary  in 
England,  and  a  system  of  rationing  to  householders  and 
other  consumers  is  predicted. 


Conditions  Governing  Entry  of  Mexican 
Labor  Into  the  United  States 

With  regard  to  the  revocation  of  parts  of  the  immi- 
gration act,  for  the  duration  of  the  war,  to  permit  Mexi- 
can laborers  to  enter  the  United  States  and  relieve  the 
labor  shortage  in  the  south,  the  following  sections  are 
to  be  inoperative;  illiteracy,  contract  labor,  and  head- 
tax  clauses. 

Mexicans  admitted  are  compelled  to  open  a  postal  sav- 
ings account  at  the  place  or  port  of  entry.  Twenty-five 
cents  is  to  be  withheld  weekly  from  each  Mexican's 
wages  by  the  employer,  and  this  sum  is  to  be  deposited 
in  a  savings  bank,  from  which  it  may  withdrawn,  with 
accumulated  interest,  when  he  leaves  the  country. 


The  need  for  ships  in  Australia  has  stimulated  the 
demand  for  locally  manufactured  materials.  Steel  plates 
are  now  being  produced  at  the  Broken  Hill  Proprietary 
Co.'s  plant  at  Newcastle,  N.  S.  W.,  and  an  initial  output 
of  200  tons  in  the  first  month  of  operation  is  reported. 
Although  minor  modifications  may  be  found  necessary 
before  maximum  output  is  attained,  the  results  so  far 
show  that  the  construction  of  ships  in  Australia,  en- 
tirely from  Australian  materials  and  products,  is  now 
possible.  The  iron  ore  used  is  shipped  from  Spencers 
Gulf,  South  Australia. 
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National  War  Labor  Board  Makes 
Important  Decisions 

Awards  by  the  National  War  Labor  Board  in  the  con- 
troversies which  had  arisen  at  the  Herculaneum  smelt- 
ery of  the  St.  Joseph  Lead  Co.,  and  at  the  mines  and 
furnaces  of  the  Sloss-Sheffield  Steel  and  Iron  Co.  at 
Russellville,  Ala.,  are  of  more  than  usual  significance, 
as  they  indicate  a  policy  which  doubtless  will  be  fol- 
lowed in  other  decisions.  In  the  case  of  the  St.  Joseph 
Lead  Co.,  the  award  grants  the  workers  a  general  in- 
crease in  wages,  establishes  a  minimum  wage,  and  pro- 
vides a  system  of  collective  bargaining  between  em- 
ployer and  employees.  The  award  is  made  retroactive  to 
Apr.  21,  the  date  on  which,  at  the  suggestion  of  the 
striking  employees,  the  two  parties  jointly  submitted 
their  dispute  to  the  jurisdiction  of  the  board.  The 
board's  synopsis  of  its  decision  reads  as  follows: 

The  arbitrators  found  the  increase  in  wages  to  be  neces- 
sary in  order  to  maintain,  in  full  health  and  efficiency, 
the  workers  in  this  primary  war  industry,  which  produces 
one-ninth  of  all  the  lead  mined  in  this  country.  The  product 
goes  chiefly  into  bullets  and  shrapnel.  It  was  found  that 
the  workers,  who  are  peculiarly  subjected  to  the  danger  of 
lead  poisoning,  had  suffered  an  alarming  number  of  work- 
less  days  through  sickness,  and  were  often  supported  dur- 
ing such  periods  from  the  funds  of  their  labor  union,  since 
their  wages  were  frequently  too  low  to  make  possible  any 
savings.  For  the  same  reason,  many  workers  were  obliged 
to  default  in  their  Liberty  Loan  payments.  The  efficiency 
of  the  plant  had  likewise  suffered  from  an  enormous  labor 
turnover,  sometimes  as  high  as  200%  per  annum,  due  partly 
to  the  low  rate  of  wages. 

The  arbitrators  granted  the  wage  increase  on  a  sliding 
scale,  in  harmony  with  the  principle  recently  applied  by  the 
Railroad  Wage  Commission,  giving  to  the  $3-a-day  njen 
a  flat  raise  of  $1,  or  333%,  and  graduating  the  rate  of  in- 
crease down  to  10%,  or  50c.  a  day,  for  those  earning  $5. 
For  those  earning  more  than  $5  a  day  the  increase  was 
merely  nominal.  In  thus  favoring  the  least  skilled  work- 
ers, and  in  establishing  a  minimum  wage  of  $4  a  day,  the 
arbitrators  were  guided  by  the  board's  principle  that  "mini- 
mum rates  of  pay  shall  be  established  which  will  insure  the 
subsistence  of  the  worker  and  his  family  in  health  and 
reasonable  comfort."  As  in  all  other  awards  made  by  the 
board,  it  is  here  provided  that  these  rates  of  pay  may  be  re- 
adjusted at  intervals  of  six  months,  in  conformity  with  the 
change  in  the  cost  of  living. 

The  arbitrators  also  granted  50%  additional  pay  for 
the  first  two  hours  worked  in  excess  of  eight  hours  a 
day,  and  double  pay  for  additional  hours,  as  well  as  for 
Sundays  and  holidays.  The  plant  during  the  war  has 
been  working  on  a  seven-day  basis.  The  arbitrators  re- 
fused the  request  of  the  employees  that  their  union  be 
recognized  and  dealt  with  as  such  during  the  war,  but 
provided  for  the  election  of  committees  of  the  men  to 
facilitate  collective  bargaining.  The  board  thereby 
maintains  the  pre-war  status  of  the  plant  in  relation  to 
unionism,  while  protecting  the  workers  in  their  efforts 
to  adjust  complaints  without  undue  friction,  through 
chosen  representatives.  The  right  of  the  men  to  mem- 
bership in  their  union  is  affirmed.  The  administration 
of  this  award  will  be  placed  in  the  hands  of  a  representa- 
tive of  the  board,  whose  decision  will  in  every  case  be 
binding,  pending  appeal. 


In  the  case  of  the  Sloss-Sheffield  dispute,  the  award 
grants  wage  increases  to  all  classes  of  workers ;  upholds 
the  right  of  the  workers  to  organize  and  bargain  collec- 
tively; condemns  the  so-called  "permit  system"  by  which, 
it  was  alleged,  companies  in  the  district  agreed  with  each 
other  not  to  hire  a  man  until  he  could  produce  a  permit 
from  the  company  which  last  employed  him;  directs 
the  discontinuance  of  the  company's  practice  of  exact- 
ing 20%  discount  for  cashing  advance  pay  checks  for 
employees;  provides  for  payment  for  overtime  work; 
establishes  a  system  of  wage  readjustments  at  six- 
month  periods  on  basis  of  changing  living  conditions  in 
the  community,  and  directs  the  appointment  of  an  ex- 
aminer to  supervise  the  fulfilling  of  the  award. 

A  statement  issued  by  the  board  setting  forth  the 
principal  features  of  the  award  is  as  follows : 

A  hearing  in  St.  Louis  developed  the  following  to  be  the 
demands  of  the  workers:  That  the  prevailing  scale  of 
wages,  varying  from  $1.85  to  $4.25  a  day,  with  the  bulk 
of  the  employees  receiving  from  $2  to  $3  for  a  10-hour 
day,  be  increased  by  $2  a  day  for  all  employees  in  the  mines ; 
that  the  8-hour  day  be  applied,  with  time  and  a  half  for  all 
overtime;  that  the  company  consent  to  the  establishment 
of  a  system  of  collective  bargaining;  that  the  payment  of 
insurance,  for  which,  it  was  charged,  deductions  were  made 
from  the  worker's  pay,  be  made  optional  with  the  workers; 
that  the  permit  system  be  abolished;  that  orders  for  money 
due  be  paid  at  face  value,  with  no  discount;  that  the  com- 
pany be  prohibited  from  discriminating  against  union  em- 
ployees. The  testimony  also  developed  that  the  company 
operates  a  store  from  which  the  workers  purchase  virtually 
all  of  the  necessities  of  life,  and  that  many  of  the  workers 
receive  less  than  a  dollar  in  their  pay  envelopes  every  two 
weeks  by  reason  of  the  deductions  for  these  necessities  and 
other  charges  made  upon  them.  These  other  charges  in- 
clude $1  per  month  for  the  service  of  a  physician  employed 
by  the  company;  50c.  per  month  for  the  maintenance  of  a 
school;  and  $1.25  a  month  for  insurance.  A  collection  of 
bi-weekly  pay  checks,  some  calling  for  as  little  as  15c., 
was  presented  as  evidence.  Charges  were  made  that  the 
services  of  the  physician  were  not  obtainable  when  he  was 
needed  and  that  the  workers  frequently  had  to  contribute 
to  send  a  stricken  fellow  to  Birmingham  to  a  hospital. 

The  award  established  a  wage  schedule  by  which  no 
worker  shall  receive  less  than  $3.99  for  a  10-hour  day.  The 
highest  wage  provided  for  in  the  award  is  $6.30  a  day  for 
lathe  men  in  the  machine  shop.  It  places  upon  the  company 
the  responsibility  to  select  a  physician  with  care  and  to  see 
to  the  proper  administration  of  the  school  fund,  and  sug- 
gests that  the  establishment  of  a  small  hospital  would  not 
be  unreasonable. 

The  Sheffield  Iron  Corporation  and  the  Suwanee  Iron  Co., 
operating  in  the  same  district,  after  difficulties  with  their 
employees,  asked  that  the  award  in  the  Sloss-Sheffield  con- 
troversy be  made  applicable  to  the  entire  district,  compris- 
ing the  three  companies,  which  has  been  done.  The  arbi- 
trators in  this  case  acted  by  agreement  of  the  company  and 
the  employees,  following  a  serious  strike  in  May.  The 
award  as  to  wages  is  made  retroactive  to  Apr.  17,  1918. 


The  next  Liberty  Loan,  possibly  for  $6,000,000,000,  will 
be  open  for  subscription  on  Sept.  28,  and  the  campaign 
will  be  continued  for  three  weeks.  Arrangements  are 
under  way  to  achieve  even  better  results  than  in  pre- 
vious instances,  and  unprecedented  efforts  will  be  made 
to  educate  and  convince  a  large  proportion  of  the  people. 
Interest  payable  to  investors  in  the  new  loan  will  prob- 
ably be  41%,  but  the  actual  rate  is  not  considered  likely 
to  affect  the  success  of  the  issue. 
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Imports  and  Exports  of  Metals  and  Ores 

Imports  of  the  more  important  minerals  and  metals 
during  June.  1918,  as  reported  to  the  Department  of 
Commerce,  with  the  figures  for  the  corresponding  month 
of  1917,  as  finally  revised,  are  as  follows: 


METAL  AND  ORE  IMPORTS,  JUNE,  1917.  AND  JUNE,  1918 


Metal  and  On?: 
Antimony  ore,  contents,  lb 
Antimon}-  matte,  regulus  or  metal,  lb .  , 

Cop>per: 

Orf  contents,  lb. 

Con.  entrates.  content,  lb .  .  . 

Matte,  regulus,  etc.,  contents,  lb . 

Iniported  from  tin  part) : 

Canaila.  lb    

Mexico,  lb 

Cuba,  lb      

Chile,lb 

Peru, lo 

Unref  Ui^d  black,  blister,  etc.,  lb . . 

Refined,  in  bars,  plat>s,  etc.,  lb 

Old,  etc..  for  remaniifarture,  lb 

Composition  metal,  copper  chief  value,  lb. 
Lead: 

Ore,  contents,  lb    

Bullion,  contents,  lb 

Imported  from  (in  part): 

Canada,  lb 

Mexico,  lb 

Chile,  lb 

Pigs,  bars  and  old,  lb    ... 

Manganese  ore,  long  tons 

Iniported  from  (in  part) : 

(?uba 

Braril 

British  India 

I*>Tites,  long  tons 

Iniported  from: 

Spain 

Canada 

Zinc: 

Ore,  contents,  lb 

Imported  from: 

Canada,  lb 

Mexico,  lb 

Australia,  lb 

Blo'  ks  or  pigs,  and  old,  lb 

Zinc  dust 


June,  1917 
1,855,584 
2,815,235 

10,799,784 
3,666,734 
1,141,067 

3,315,921 
3,320,166 

6,656,676 

961,974 

782,230 

44,779,479 

320,935 

3,454.978 

15,548 

4.019,973 
7.610,683 

214.630 
8,738,159 

■    275,  i  87 
62,778 

5,842 
47,000 

7,450 
63.133 

41,027 
22,106 

15.135.827 

520.000 

8.387.181 

6.228.646 

29,567 

145,600 


June,  1918 

360.814 

1,951,044 

5,079,450 
4,195,525 
2.349,300 

2.650,674 
5.415,753 
1,613.116 
1,629,185 

13,80i,332 

282,432 

100,696 

19.640 

2.302,941 
16,479,770 

1,252,460 

17,050,868 

479,383 

38,427 

1,817 
31,481 

4,550 
31,172 

13.881 
17.291 

4.053.254 

1,142.422 
2,910.832 

1,425 


Exports  of  copper,  lead  and  zinc  for  June,  1918, 
as  reported  to  the  Department  of  Commerce,  with  the 
figures  for  the  corresponding  month  of  1917,  as  finally 
revised,  are  as  follows: 

EXPORTS  OF  COPPER,  LEAD  AND  ZINC,  JUNE,  1917,  AND  JUNE,  1918 


Metal  and  Ore 
Copper: 

Ore.  contents,  lb 

Contentratea,  contents,  lb 

Unrefined,  black,  blister,  etc.,  lb 

Refined  in  ingots,  bars,  etc.,  lb 

Exported  to  (in  part) : 

France,  lb    .  .    

Italy,  lb 

Russia  in  Europe,  lb 

Unit<-d  Kingdom,  lb 

Canada,  lb    

Composition  metal,  copper  chief  value,  lb.  . .  . 

Old  and  scrap,  lb 

Pipec  and  t  ulx-s,  lb 

Fl'it'-s  and  Bh<-et»,  lb      

Wire,  except  insulated,  lb 

I^d: 

Pigh,  bars,  ef,  i>roduc«*d  from  domestic  ore,  lb. 

Pr<jdur«-<1  from  foreign  ore,  lb 

Exported  to  ( in  part) : 

Denmark,  lb     .... 

lUly.  lb 

Canada,  lb .  .  . 

Argentina,  lb 

Brazil,  lb 
Zinc: 

DroMi.  lb 
8p«-lt<r: 

l'ro"lufMl  from  domefitic  ore,  lb 

Produced  from  foreign  i.ri-,  ll> 
Kxport<  d  to  (in  part) : 

Fran..-,  lb 

Italv.   II, 

I    • II. 

t:.- 

Zin'     ■  :  ■   •"  .  II. 


June,    1917 

573,357 
14,000 

89,677.585 

28,558,059 
23,480,238 

4,892,127 
24,109,099 

6,636,859 

'  36,054 

766.920 
1.957,903 

6,666.210 
8.035,416 

234,475 

227,970 

13,850.906 


June,  1918 

109,335 

129,428 

1,069,737 

70,902,177 

31,929,488 
9,829,605 

26,92 1,1 59 

1,550,962 

24,299 

73,805 

447,842 

303,592 

1,758,328 

12,557,348 
5,473,282 


928,516 

19,645.431 
4,486,104 

5,905.252 
4,150.885 
12.178.566 
1,821,514 
4,971,352 


1,299.200 

7,033.706 

307.199 

131,189 

3,761,844 

12,828,218 
633.925 

8.320.822 
1.706.189 
2,267.296 
1,217.219 
1.919,789 


C!anada  has  bffcn  producing  i-efined  spelter  and  copper  for 
6ome  lirni.-,  and  n-cently  there  has  boon  an  increase  in  the 
output  of  refin'-d  lead.  The  manufacture  of  brass  in  the 
iJominion  quickly  followed  the  production  of  refined  copper 
».nd  Kpelter  and  opened  up  extenhive  avenues  of  new  in- 
duHtry. 


Mining  Taxes  in  Mexico 

Mexican  export  duties  on  metals  were  slightly  modi- 
fied by  a  decree  of  Apr.  26,  1918,  which  contains,  ac- 
cording to  Commerce  Reports,  a  consolidation  and 
reenactment,  with  certain  changes,  of  other  laws  relat- 
ing to  mines.  A  stamp  tax  of  8''f,  ad  valorem  is  specified 
for  exported  gold  or  silver  in  the  form  of  ore  or  mixed 
with  substances  other  than  metals,  though  gold  and 
silver  in  bullion  or  mixed  only  with  other  metals  are 
subject  to  a  tax  of  7%  on  the  official  values.  The  duties 
on  copper  are  fixed  at  from  2  J  to  5%  of  the  value, 
depending  on  the  form  and  copper  content,  but  for  lead, 
tungsten,  molybdenum,  manganese,  graphite,  and  mer- 
cury the  rate  is  3%,  as  heretofore.  Zinc,  tin,  antimony, 
and  other  metals  or  minerals  not  specifically  provided 
for  are  subject  to  a  duty  of  1%  ad  valorem  upon  expor- 
tation. The  monthly  schedules  of  export  duties  on 
metals  issued  since  the  decree  of  Feb.  26  show  slight 
decreases  in  the  actual  rates  on  lead,  zinc,  and  antimony. 
In  the  case  of  silver,  however,  the  new  rates  are  approxi- 
mately 661%  higher  than  those  formerly  in  force. 

The  mint  is  directed  to  receive  gold  for  coinage  at  a 
fixed  price  without  limit;  but  as  regards  silver  special 
permission  must  be  secured  from  the  Mexican  Treasury 
Department,  and  the  price  to  be  paid  will  depend  on  the 
New  York  quotation  for  silver.  A  reduction  is  made  in 
the  "pertenencia"  tax  on  the  ownership  of  mining  prop- 
erties. Another  provision  of  the  same  decree  admits 
free  of  duty  the  following  materials  when  imported  for 
use  in  the  treatment  of  ores:  zinc  and  aluminum  in 
ingots,  filings,  grains,  or  wire;  sulphur,  alkaline 
cyanides;  hyposulphite  of  sodium;  saltpeter,  or  nitrate 
of  potassium  or  sodium ;  acetate  of  lead ;  and  perforated 
sheets  of  zinc. 


Errata — July  20  Issue 

We  have  been  asked  to  make  the  following  corrections : 
"Notes  on  Recent  Metallurgical  Progress,"  page  143, 
line  2  of  paragraph  3,  instead  of  70%,  read  60%; 
page  143,  line  9  of  paragraph  3,  read  8  lb.  instead  of 
6  lb.  "Practical  Notes  From  the  Anaconda  Reduction 
Works,"  page  134,  Fig.  3,  the  truck  shown  does  not 
enter  the  furnace,  but  is  used  to  transport  tht  arms 
from  the  furnace.  A  special  two-wheeled  carriage  re- 
ceives them  inside  the  furnace  and  delivers  them  to  the 
truck  illustrated,  which  stands  outside. 

In  the  article  on  "Blast  Furnace  Plant  for  Smelting 
Copper  Ore,"  in  line  6,  page  122,  the  word  "capacity" 
should  be  substituted  for  "production,"  and  in  line  8 
from  the  bottom  of  the  column  the  word  "hardly"  should 
be  placed  between  "would"  and  "be."  The  last  sentence 
of  this  paragraph  would  thus  read:  "A  site  for  a  re- 
verberatory  furnace  is  shown  on  the  plan,  as  a  3000- 
ton  blast-furnace  plant  without  a  furnace  of  this  type 
attached  would  hardly  be  complete  under  present  con- 
ditions." 


July  Mining  Dividends  Erratum 

In  the  table  of  mining  dividends  published  in  the 
Journal  of  Aug.  3,  the  amount  of  the  payment  by  the 
Butte  Copper  and  Zinc  Co.  should  have  been  entered  as 
$300,000,  instead  of  $205,850. 
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July  Pig-iron  Production 

Pig-iron  production  in  July  was  3,420,988  gross  tonri, 
as  compared  with  3,323,791  tons  in  June,  according  to 
Iron  Age.  The  daily  rate  for  July  was  110,354  tons  for 
a  31-day  month,  as  against  110,793  tons  daily  in  June,  a 
30-day  month,  or  a  decrease  of  439  tons  a  day.  Although 
the  pig  iron  produced  in  the  seven  months  of  this  year, 
amounting  to  21,423,660  gross  tons,  is  less  than  the  22,- 
412,330  tons  and  22,634,966  tons  for  the  corresponding 
periods  of  1917  and  1916,  the  daily  rate  of  110,354  tons 
exceeds  the  rates  for  July,  1917  and  1916,  by  2534  tons 
and  6337  tons,  respectively.  A  total  of  51,762  gross  tons 
of  ferroalloys  was  produced,  of  which  29,996  tons  was 
ferromanganese.  Nineteen  stacks  were  blown  in  and 
11  blown  out,  a  net  gain  of  eight  furnaces. 


Examinations  for  Commissions  in 
Engineers'  Reserve  Corps 

Examinations  of  candidates  for  commissions  in  the 
Engineer  Reserve  Corps  are  being  conducted  by  a  board 
of  officers  now  touring  the  country.  Applicants  must  be 
engaged  in  the  active  practice  of  some  branch  of  engi- 
neering, and  be  in  good  physical  condition.  Those  ac- 
cepted by  the  board  will  be  given  a  course  in  military 
training  at  Camp  Humphreys,  near  Washington,  pre- 
vious to  their  assignment  to  duty  with  engineer  troops. 
The  board  has  already  held  examinations  in  Buffalo,  De- 
troit, Cincinnati,  Louisville,  Indianapolis,  St.  Louis  and 
Kansas  City.  Other  points  to  be  visited  are:  St.  Paul, 
Aug,  19  and  20 ;  Denver,  Aug.  22 ;  Salt  Lake  City,  Aug. 
24;  Butte,  Mont.,  Aug.  27;  Seattle,  Wash.,  Aug.  29  and 
30;  Portland,  Ore.,  Aug.  31;  San  Francisco,  Sept.  2,  3 
and  4;  Los  Angeles,  Sept.  5,  6  and  7;  Deming,  N.  M., 
Sept.  10  and  Dallas,  Tex.,  Sept.  13.  The  board  will  re- 
turn to  Washington  on  Sept.  16. 


Lake  Superior  Iron-Ore  Shipments 
Show  Increase 

Record  ore  shipments  continue  to  be  made  from 
upper  Lake  ports.  According  to  Iron  Trade  Review, 
July  shipments  totaled  10,659,203  tons,  compared  with 
10,241,633  tons  in  July,  1917.  This  is  breaking  the  record 
of  July,  1917,  by  417,570  tons.  As  last  year's  figures 
established  a  record  never  before  attained  on  the  Lakes, 
it  is  a  record  worth  beating.  Up  to  that  time  the  fleet 
had  never  carried  more  than  10,000,000  tons  in  any  one 
month.  By  Aug.  1,  last  year,  26,376,768  tons  of  ore 
had  been  brought  down.  This  was  a  decrease  of  2,988,- 
956  tons  as  compared  with  the  1916  tonnage  of  29,365,- 
724.  This  year's  figure  shows  an  increase  of  3,232,165 
tons  over  the  1917  shipments  and  of  243,209  tons  over 
the  1916  shipments. 

The  Relative  Value  of  Terms 

Maybe  some  of  our  readers  are  shy  in  contributing  to 
the  27th  Engineers'  Comfort  Fund  because  they  have  a 
mistaken  idea  as  to  what  the  fund  does.  "Comforts, 
forsooth !  There  are  mighty  few  comforts  about  these 
days."    This  gives  us  a  chance  to  explain. 

Do  you  understand  that  what  the  boys  over  there  con- 
sider comforts  and  luxuries  are  looked  upon  as  bare 


necessities  over  here?  Few  of  us  realize  how  well  we 
are  off,  because  we  don't  have  to  go  without.  In  France 
it  is  different,  and  the  little  that  can  be  done  through 
the  agency  of  the  Comfort  Fund  is  small  enough  service 
to  those  brave  fellows  whose  pluck  and  skill  are  making 
history— such  history  as  makes  you  tingle  all  over  to 
read  about. 

If  we  all  do  our  best,  the  material  result  must  be 
pitifully  small  in  any  case— in  comparison— but  the 
spirit  of  the  thing  is  what  counts.  Send  along  what 
you  can  spare.  You  needn't  wait  until  you  are  in  a  posi- 
tion to  emulate  the  other  fellow  who  sent  us  such  a  big 
check.    We  want  your  personal  interest  in  the  fund. 

HOW  THE  COMFORT  FUND  STANDS 

Previously    acknowledged    $13  664  00 

A  "^,r^"4^   of   Wisconsin   Mining    School '..'..'.'.'.         '   5000 

A.  M.  Plumb   c'nn 

C.  W.  Snow 2-2° 

Charles  A.  Mitke   .'.'. 500 

A.   A.  Hassan 10  oo 

A.  A.  Hassan,  Jr B  00 

Emin  A.  Hassan '. c'aa 

Bernard  MacDonald    cXn 

c.  P.  Rand :.;:::;::;:: 5000 

Calumet  &  Arizona  Mining  Co.  and  New  Cornelia  Copper 

\_/0 ^ A(\(\  ftrt 

Oscar  Lachmund    (fourth  contriijution) .' .' .' .' .' ." ." .' .' .' .' .' ." .' ."  10.00 

C  N.  Bell 1  A'Aft 

C.  S.  Witherell   2500 

W.  G.  McBride os'oo 

KariEiiers .  :::::::::::::::::::::      io:oo 

R.  T.  Hancock c  nn 

E.  E.  White ::::::::;:::;::;:::::     loo.oo 

S.  Rmglund ,  n  XX 

H.  Foster  Bain jX  00 

Marc  Bailey '.'.'.'.'.'.'.'."  10  00 

Charles  Le  Vasseur  (second  contribution) '  '  10  00 

w  "i'^wJ^";^"^ •      25:00 

H.  A.  Wheeler 10  00 

Nevada  Mine  Operators'  Association. ..!.!!.!.!!!.'!!'  100  00 

Louis   R.   Wallace    5000 

H.    P.   Bowen '  5  00 

H.  Lf.  Brown  and  M.  W.  Hayward ....'.'.'  16  00 

Iron  Cap  Copper  Co 50  00 

w.  N  Smith : : : :      iiz 

E.  S.  Geary 5.00 

H.    J.    Wolf 1000 

F.  H.    Siebold 10.00 

H.  A.   Kee iq.OO 

W.    S.    Grether 5  00 

Marion  J.  Thomas loioo 

E.  F.    Eurich 10  00 

Liberty  Bell  Gold  Mining  Co 200  00 

H.  De  Witt  Smith    15.00 

Associated  Miners  of  the  University  of  Idaho 10.00 

New  Idria  Quicksilver  Mining  Co 100  00 

F.  P.    Burrall 25.00 

Livingston  Wernecke    5.00 

E.  P.  Mathewson    50.00 

Interest  to  June  26 82.61 

H.    W.    Hixon 10.00 

R.  C.  Canby 10.00 

S.  R.  Guggenheim 100.00 

Richard    Tavis    5.OO 

Simon    Guggenheim     100.00 

J.    V.     Kelley 10.00 

Algernon    Del    Mar 4.00 

Sumner  S.  Smith    5.00 

Will   H.    Coghill 10.00 

Lincoln  Crocker    10  00 

C.  E.  Dewey   10.00 

Plymouth  Consolidated  Gold  Mines,  Ltd 100.00 

United    Eastern   Mining  Co 50.00 

W.  A.   Wilson    .  .  .' 20.00 

Oscar  Lachmund    (fifth  contribution) 10.00 

W.    Rowland    Cox    10.00 

L.   D.   Huntoon    5.00 

Alaska  Mining  and  Engineering  Society   50.00 

W.   R.   Benedict    3. 00 

Etheredge  Walker    25.00 

Fritz  Mella 10.00 

Richard  McCarthy 10.00 

J.    N.    Houser    10.00 

W^eedon    Mining    Co 50.00 

Wm.   H.  Kinnon 30.00 

A.   P.    O'Brien 10.00 

Lester   AV.    Strauss    10.00 

Montana   Society   of   Engineers    50.00 

W.   R.  Atkeson    2.50 

Charles  Le  Vasseur  (third  contribution) 5.00 

Frank    Carroll    10.00 

Total $16,024.61 

Make  your  checks  payable  to  W.  R.  Ingalls,  treasurer 
of  the  Association  of  the  27th  Engineers.  Owing  to  the 
large  volume  of  work  involved  in  administering  the 
fund,  contributions  are  acknowledged  only  by  publica- 
tion in  the  Journal. 
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Editorials 


iimnniininniniiniiiiiiiiiiiiiiiiiiiim.MStntmiiimmnmniinmtiiiniiniiiiiimiiiiiiiiimiiiiim i iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiini miiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinimimmiiniimiiiiimiiiii in iiiiiiiiimiiiinr 

conditions  created  by  the  war  has  operated  further  to 
confirm  the  unionist  movement  in  its  insistence  on  full 
partnership  in  every  field  where  it  has  won  recognition.      I 

Indeed,  many  leaders  in  the  labor  world,  frankly  sub-  *'' 
scribing  to  the  obvious  truth  that  labor,  by  no  possible 
legerdemain,  can  take  more  out  of  an  industry  or  busi- 
ness than  the  workers  put  into  it,  are  nevertheless 
convinced  that  the  large  corporation  or  other  business 
association  or  combination,  no  matter  how  erected  or 
with  what  skill  or  acumen  made  to  show  return  and 
render  public  or  other  service,  is  in  essence  merely  a 
distributing  agency  for  the  product  of  labor,  and  this 
point  of  view  is  naturally  most  insistent  in  those  in- 
dustries wherein  the  work  of  men's  hands  and  brawn 
and  brain  takes  the  tangible  form  necessarily  assumed 
by  those  exceedingly  tangible  commodities  through  the 
instrumentality  of  which  our  country  must  expend  such 
prodigious  and  sustained  effort  to  "make  the  world  safe 
for  democracy." 

It  is  patent  that  if  development  progress  along  the 
courses  now  indicated,  and  if  further  extensions  of 
duality  of  control  over  industry  are  to  continue  and 
to  be  confirmed  by  general  acceptation,  the  arrangement 
must  be  on  a  basis  radically  correcting  past  uncertain- 
ties, vexations  and  abuses.  Since  the  United  States 
took  up  the  sword,  there  has  been  an  epidemic  of  strikes 
and  disturbances,  and  of  threats  of  strikes,  in  essen- 
tial industries — labor  profiteering  in  no  degree  extenu- 
ated or  rendered  less  patriotic  by  the  sporadic  individual 
or  corporation  grafting  recorded  daily  in  the  press  and 
rpprrsntly  to  be  expected  in  every  period  of  national 
peril  by  every  nation  in  everj'  age.  And  before  the 
American  people  will  accept  organized  labor  at  its  own 
valuation,  there  must  appear  a  reformation  of  the  policy 
too  often  dominating  its  leaders. 

The  strike  is  a  worn-out  weapon,  born  of  bitterness 
and  a  sense  of  outraged  class  distinction  foreign  to  our 
genesis,  and  often,  in  truth,  of  the  subconscious  desire 
for  leisure  inherent  in  all  animate  creation.  It  is  as 
antiquated,  unjust  and  inequitable  a  method  of  adjudi- 
cating differences  over  wages  or  hours  as  is  the  fist 
fight  or  club  fight  in  determining  ownership  of  property 
— or  wives.  Executive  decrees,  counselling  arbitration 
— ordering  it  when  exigency  indicates  the  need — in 
which,  theoretically,  the  voice  of  the  people  speaks 
through  their  chief  executive,  point  a  course  that  must 
be  followed  if  industrial  peace,  founded  on  justice,  is 
to  be  a  concomitant  of  that  political  and  national  peace 
for  which  the  noblest  blood  of  the  race  is  now  drenching 
the  soil  of  France. 

To  some  workers  the  words  compulsory  arbitration 
have  an  ugly  sound.  Why?  Civilization  is  itself  built 
on  that  foundation.  The  law  of  every  civilized  land 
compels  the  arbitration  of  every  crime  that  discolors 
the  human  record.  Were  the  existing  labor  status  not 
a  serious  and  present  menace,  the  very  suggestion  that 
industrial  disputes  are  in  their  nature  not  susceptible 


The  Price  for  Copper 

THE  copper  producers  met  the  price-fixing  committee 
of  the  War  Industries  Board  last  Wednesday  and 
had  a  session  that  was  entirely  amicable.  On  the  pre- 
vious day  there  had  been  a  conference  with  the  "high- 
cost  producers."  at  which  the  latter  were  informed  that 
no  discrimination  in  their  favor  would  be  made.  At 
the  general  meeting  on  the  following  day,  Mr.  Brook- 
ings, the  chairman,  informed  the  producers  that  the 
Government  had  enough  copper  in  sight,  and  therefore 
there  was  no  reason  why  the  price  of  26c.  should  be 
advanced.  If  the  opinion  be  correct,  the  reasoning  is 
surely  sound.  With  enough  copper  available  at  26c.,  it 
would  be  absurd  for  the  Government  to  offer  any  more. 

The  price-fixing  committee  is  pretty  cocky  in  its 
attitude,  not  only  with  regard  to  copper  but  also  in  the 
matter  of  lead,  which,  for  the  moment,  is  in  an  even 
more  ominous  situation.  It  recognizes  that  higher 
prices  would  bring  out  more  copper  and  more  lead,  but 
its  present  logic  appears  to  be  that  any  additional  pro- 
duction would  come  from  high-cost  producers,  who 
would  better  not  produce  at  all,  for  the  reason  that  the 
men  they  would  require  ought  rather  to  be  occupied 
in  some  more  profitable  work.  More  copper  and  more 
lead  may  indeed  be  needed,  but  the  answer  is  to  dis- 
continue non-essential  work,  so  that  not  so  much  of 
the  metals  will  be  required.  Indeed,  with  this  view, 
a  further  curtailment  of  production  may  be  regarded 
with  complacency,  and,  in  fact,  the  high-cost  producers 
are  told  in  substance  that  they  would  best  give  up  the 
fight  and  shut  down. 

In  our  opinion,  such  an  attitude  is  preposterous  and 
dangerous.  The  fact  that  no  producer  of  copper  is  will- 
ing to  sell  a  pound  of  it  for  less  than  26c.  is  in  itself 
conclusive  evidence  that  there  is  not  copper  enough. 
If  there  were  copper  enough,  somebody  would  find  that 
he  had  a  little  that  he  could  not  sell  for  26c.,  he  would 
offer  it  for  less,  and  immediately  the  market  price  would 
be  something  below  the  restrictive  maximum.  The 
country  has  no  reserve  stock  of  copper,  and  yet  we  are 
told  with  smug  complacence  that  there  is  copper  enough. 
Mr.  Brookings  seems  to  us  rather  to  be  playing  checkers 
with  a  gambler's  .spirit  than  to  be  considering  that  he 
is  performing  a  part  in  fighting  a  life  or  death  war. 


The  New  Industrial  Dispensation  Must 
Be  Made  Labor  Insurance 

PASSAGE  by  Congress  of  the  legi.slation  demanded 
by  the  railrrjad  brotherhoods,  and  embodied  in  the 
agreement  of  Mar.  19,  1917,  marked  the  inauguration 
of  a  new  and  significant  era  in  American  industrial 
evolution.  The  recognition  then  tacitly  accorded 
organized  labor  by  the  legislative  branch  of  the  Gov- 
ernment ha.H  HJncc  been  enlarged  and  extended  by  ex- 
ecutive order,  and   the  acute  situation   attributable  to 
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of  settlement  by  reasonable  methods  would  be  matter 
for  derision  and  contempt. 

It  follows  that  if  labor  is  to  bargain  and  covenant 
collectively,  its  agreements  must  be  something  more 
than  a  German  treaty — scraps  of  paper.  Contracts 
must  be  honestly  drawn,  understood,  confirmed  and  ob- 
served, in  upright  good  faith,  in  spirit  and  in  letter, 
if  organized  labor  is  to  be  accepted  as  competent  to 
manage  its  affairs  and  disposed  to  do  business  as  busi- 
ness ought  to  be  done.  Its  agreements  must  constitute 
to  society  protection  against  strikes,  an  insurance 
against  industrial  disorders  and  a  guaranty,  likewise, 
of  a  fair  day's  work  for  the  wage  paid,  assuring  stability 
of  industrial  processes  and  freedom  from  mutual  and 
community  loss  arising  through  childish  pique  over  such 
trivial  episodes  as  a  change  in  shift  boss,  foreman 
or  superintendent. 

When  those  directing  the  destinies  of  organized  labor 
in  mine,  shop  and  field  can  persuade  the  vast  body  of 
American  workers  that  to  live  and  work  and  prosper 
under  the  law,  moral  as  well  as  statute,  is  more  to  bo 
desired  than  to  attempt  to  wax  fat  and  prosperous 
outside  and  above  the  law,  the  people  of  America — and 
especially  "Big  Business" — may  be  expected,  no  doubt, 
willingly  to  adjust  their  industrial  practice  to  the  new 
industrial  order. 


The  Comparative  Efficiency 
Of  Ball  Mills 

A  CORRESPONDENT  in  this  issue  avers  that  the 
frequent  expressions  of  opinion  and  the  publication 
of  much  data  as  to  the  merits  and  weakness  of  different 
types  of  ball  mills  have  led  nowhere.  From  this  view  we 
respectfully  beg  to  differ.  Keen  competition  has  led 
to  the  carrying  out  of  exhaustive  tests  and  the  publi- 
cation of  useful  and  illuminating  information.  What 
our  correspondent  probably  means  is  that  the  contro- 
versy, if  such  it  may  be  called,  remains  at  the  status 
quo  ante  helium,  as  far  as  any  decisive  general  verdict 
is  concerned.  This  reflects  to  the  credit  and  ingenuity 
of  those  who  have  attacked  the  question  from  so  many 
angles. 

In  such  matters  the  personal  equation  is  often  over- 
looked, and  this  factor  enters  largely  into  the  question 
of  efficient  operation  of  the  equipment  under  discussion. 
The  majority  of  operators  who  really  believe  in  the 
mechanical  or  metallurgical  efficiency  of  a  machine  will 
take  abnormal  pains  to  make  it  work  satisfactorily. 
The  inventor  will  make  almost  superhuman  efforts  to 
insure  success;  and,  convinced  of  its  infallibility  from 
the  beginning,  will  use  every  possible  argument  to  see 
that  the  good  features  of  design  and  construction  are 
duly  appreciated.  Such  arguments  are  made  to  appeal 
to  the  millman,  especially  if  the  machine  is  of  a  type 
that  takes  a  feed  and  delivers  a  discharge  without  need 
for  constant  attention,  causes  little  trouble,  and,  to  use 
a  popular  phrase,  "delivers  the  goods." 

The  ball  mill  has  proved  a  welcome  relief  to  operators 
whose  experience  has  included  the  care  of  a  stamp  mill, 
or  other  even  less  popular  crushing  machine.  To  be 
in  a  condition  to  wager,  with  fair  chances  of  success, 
that  a  mill  will  run  for  24  hours  without  attention,  is 
welcomed  by  the  millman;  it  means  a  conservation  of 
labor — a  freedom  to  attend  to  minor  details  which,  in 


the  aggregate,  help  to  maintain  or  improve  the  general 
efficiency  of  the  plant.  Many  millmen  make  their 
preference  for  a  type  of  ball  mill  at  the  outset,  and 
remain  loyal  to  the  first  machine  of  this  class  that  they 
had  any  experience  with,  provided,  of  course,  that  it  was 
not  of  defective  design  or  construction.  They  re- 
member the  smooth-running  operation,  and  the  time 
that  was  left  to  adjust  it  to  varying  conditions,  or  to 
perfect  normal  results.  When  confronted  with  some 
modification  in  design  in  an  alternative  type  of  mill, 
they  are  loath  to  expend  the  same  enthusiasm  on  its 
operation ;  they  cannot  see  eye  to  eye  with  the  inventor 
and  similar  enthusiasts ;  they  already  know,  from  actual 
experience,  that  the  other  mill  did  excellent  work;  and 
no  student  of  human  nature  could  expect  them  to 
transfer  their  allegiance  from  type  to  type,  without 
strong  reasons,  and  to  modify  their  convictions  accord- 
ingly. 

A  bias  toward  a  particular  class  of  mechanism  is  not 
to  be  deprecated — it  is  only  natural.  It  breeds  op- 
position or  encouragement;  it  leads  to  criticism  which 
often  exhibits  an  unconscious  bias  of  its  own,  but  which, 
nevertheless,  serves  to  encourage  further  research;  and 
it  engenders  accuracy  of  statement.  An  engineer  whose 
ideas  are  consistently  neutral  is  inclined  to  present 
a  flavorless  view  of  any  problem.  Thanks  to  a  healthy 
bias  of  opinion  among  millmen  and  metallurgists,  there 
is  an  opportunity  for  frequent  discussion  of  important 
points  which  often  leads  to  the  elucidation  of  problems 
and  improvements  in  design  and  operation. 


Conservation  of  Power  Resources 

ELIMINATION  of  waste  must  needs  be  the  slogan  of 
the  day,  and  mine  operators,  in  conjunction  with 
other  directors  of  industry,  are  placing  their  shoulders 
to  the  wheel  in  the  supreme  effort  to  convince  the 
nation  that  conservation  of  every  resource  is  a  neces- 
sity. The  present  war  situation  has  undoubtedly  pro- 
duced a  speedier  realization  of  this  fact,  but  the  trend  of 
modern  industrialism  has  for  some  time  been  in  that 
direction.  The  two  basic  things  necessary  for  the  con- 
tinuation of  industry — power  and  labor — have  been  un- 
dergoing a  period  of  education  and  experimentation,  and 
the  results  of  both  have  been  to  form  a  stronger  working 
unit  and  one  which  has  operated  to  the  benefit  of  the 
nation. 

In  this  issue  we  present  two  papers,  one  complemen- 
tary to  the  other  and  each  descriptive  of  a  distinctly 
different  operation,  but  both  splendid  examples  of  power 
conservation.  In  his  article  on  "Hydro-Electric 
Development  on  Dead  River,"  Mr.  Wright  describes 
the  proposed  utilization  of  water  power  which  "for  years 
has  run  to  waste  within  a  few  miles  of  one  of  the 
world's  most  important  iron  districts."  This  is  con- 
servation of  the  right  order — an  efficient  operation, 
carefully  planned  and  one  in  which  every  opportunity 
was  taken  of  the  natural  resources  offered.  In  the 
generation  of  this  power,  which  is  used  in  mine  opera- 
tion, the  complete  elimination  of  the  use  of  coal  is 
effected. 

In  contrast  to  the  hydro-electric  development  de- 
scribed, Mr.  Collins,  in  his  "Use  of  Pulverized  Coal," 
suggests  and  expounds  the  complete  and  efficient  utili- 
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zation  of  coal  in  the  metallurgical  field.  The  many  ad- 
vantages, i.  e.  fuel  conservation,  labor  reduction,  utili- 
zation of  lower  grades  of  coal,  maintenance  of  constant 
temperature  and  ease  of  combustion  acquired  by  fine- 
grinding,  strongly  commended  this  process  wherever  it 
may  be  applicable. 

Both  processes  aim  at  and  achieve  fuel  conservation, 
and  both  are  laudable  in  their  saving  of  power  and 
labor. 

The  California  All-Steel  Dredge 

THERE  is  a  wide  gulf  between  the  D-handled  shovel 
and  the  all-steel  dredge  illustrated  in  this  issue. 
It  represents  a  similar  process  of  evolution  to  that  of 
the  American  blast  furnace,  the  steam  shovel  or  the 
Hulett  unloader,  and  it  exemplifies  how  dependent  the 
mechanical  engineer  is  upon  the  peculiar  requirements 
developed  by  operating  conditions. 

The  first  successful  gold  dredges  were  constructed 
in  New  Zealand  and  were  used  for  dredging  river  beds. 
They  were  necessarily  small,  but  were  of  good  mechan- 
ical design. 

The  dredging  of  alluvial  auriferous  terraces  on  the 
sierran  rivers  of  California  was  first  done  with  small 
dredges,  and  the  richer  alluvial  material  was  success- 
fully worked.  Operating  engineers  speedily  discovered 
that  large  capacity,  high  operating  efficiency,  freedom 
from  excessive  wear  and  tear,  greater  range  of  work, 
both  in  depth  and  width  of  cut,  were  essential  if  low- 
grade  deposits  were  to  be  worked.  Larger  and  larger 
dredges  were  successively  developed.  Gravel  from  12 
to  15c.  per  cubic  yard  was  profitably  handled.  The 
culmination  of  this  development  is  seen  in  the  massive 
dredge  illustrated.  It  is  an  achievement  in  which  min- 
ing and  mechanical  engineers  should  take  special  pride. 


iiiiiiiiiiiiiiiiiiniiRmiiiiiiiiiiininiiiiiiiiiiiiii* 


BY  THE  WAY 


iiiiiimiiiiinnnHmuuf* 


During  the  spring  of  '60  two  mining  companies  were 
at  war  about  their  locations,  and  one  company  threat- 
ened the  other  with  an  injunction,  wrote  Dan  De 
Quille  in  "The  History  of  the  Big  Bonanza."  There 
had  been  considerable  talk  among  members  of  the 
threatened  company  about  the  impending  injunction  be- 
ing put  on  their  claim.  Two  green  Irishmen,  who  heard 
of  the  matter,  concluded  that  they  would  keep  a  bright 
lookout  for  the  injunction,  although  they  had  no  idea 
what  it  was  like.  This  they  did  for  several  days,  but 
saw  nothing  stuck  up  anywhere  about  their  claim. 

About  this  time,  it  happened  that  a  party  of  sur- 
veyors, engaged  in  running  out  a  road  in  that  neighbor- 
hood, arrived  at  the  disputed  claim;  and,  leaving  their 
theodolite  .standing  on  the  line  they  were  running,  went 
into  town  to  get  dinner.  Pat  and  Mike  returned  from 
their  dinner  before  the  surveyors  got  back;  and,  catch- 
ing sight  of  the  costly  instrument,  Mike  cried: 

"By  the  powers  o'  war,  Pat,  what  divlish  thing  is 
that,  standing  there  on  its  three  legs?" 

"It  looks  like  some  quare  kind  of  patent  invintion," 
said  Pat,  "wid  all  of  its  brass  muzzles  and  stop-cocks. 
What  would  it  be,  anyhow?" 

"Well,   now,"  said   Mike,   "I   wonder   if  it  isn't  the 


thaving  injunction  thim  rascally  divils  over  beyant  have 
been  swearin'  they'd  put  upon  the  claim?" 

"By  the  sivin  churches,  ye've  said  it!"  yelled  Pat. 
"Let's  afther  it!" 

With  this,  one  seized  a  pick,  the  other  a  crowbar;  and, 
rushing  upon  the  theodolite,  they  smashed  it  into  a  hun- 
dred pieces.  Pat  flung  one  leg  of  the  instrument  as  far 
as  he  could  send  it,  yelling:  "To  the  divil  wid  all  injunc- 
tions!" Mike  sent  another  down  the  hill,  shouting: 
"Bring  out  yer  injunctions,  we're  the  lads  that  can 
knock  the  stuffin'  out  of  the  best  and  biggest  of  thim!" 

Just  as  the  pair  had  succeeded  in  "busting  up  the 
injunction,"  the  party  of  surveyors  returned.  The  in- 
terview between  them  and  the  two  Irishmen  was  short; 
but,  as  Pat  afterward  acknowledged ;  it  was  "mighty  im- 
provin'." 

Government  Needs  Draftsmen 

The  United  States  Civil  Service  Commission  an- 
nounces vacancies  in  large  numbers  of  drafting  posi- 
tions. The  filling  of  these  situations  is  urgently  neces- 
sary, as  they  have  a  direct  connection  with  the  war  or- 
ganization. Applicants  will  not  be  required  to  .report  at 
any  place  for  examination,  the  ratings  being  based  upon 
the  applicant's  education,  training,  experience  and  gen- 
eral qualifications,  as  shown  by  the  application  and  cor- 
roborative evidence. 

Following  is  a  list  of  the  drafting  positions  now  open 
in  the  civil  service,  and  the  entrance  salaries  paid : 

WAR  DEPARTMENT 

Usual  Yearly 
or  Daily 

Title                                             Sex  Entrance  Salary 

Construction  Division : 

Architect M  $25OO-$3500 

Structural  designer M  2400-  2700 

Architectural  d  signer M  21 00-  2700 

Senior  architectural  draftsman M  1 800-  2 1 00 

Junior  architectural  draftsman M  1200-   1800 

Architectural  tracer M  1 000-   1 200 

Quartermaster  Corps  and  Ordnance  Department: 

Automobile  engineer M  2400-  7200 

Automobile  engineer M  1800-  3000 

Automobile  draftsman M  1 400-  2000 

Automobile  tracer M  1000-   1400 

Signal  Service: 

Aeronautical  mechanical  draftsman M  1200-    1400 

Ordnance  Department: 

Mechanical  draftsman M&F  800-   1800 

Gage  designer M  2000-  3000 

Automobile  draftsman M  800-   1 800 

Apprentice  draftsman M  480 

NAVY  DEPARTMENT 

Ship  draftsman M&F  4.00-6.88 

Architectural,     mechanical     and    struct  viral- 
steel  draftsman  (for shipwork) M&F  4 .  00-  6  .  88 

Topographic  and  subsurface  draftsman M  4.48-  5.04 

Radio  draftsman M&F  3.52-  6  00 

Copyist  draftsman M&F  2.00-3.44 

Bureau  of  Yards  and  Docks: 

Mechanical  draftsman,  armor  and  steel  plant.  M  4.00-  8.00 

Engincoring  draftsman M&F  3.  04-  7.  04 

Bureau  of  Ordnance: 

Mechanical  draftsman M&F  4 .  00-   7.84 

Bureau  of  Construction  and  Repair: 

M.tMlfuniitun- draftsman M  4.00-6.00 

Aeronautic  draftsnian. M  4.00-5.04 

Bureau  of  Stoaiii  ICngineering: 

Electrical  draftsman M&F  4.  00-  6.  40 

Marine  engine  and  boiler  draftsman M&F  3.28-7.04 

INTERIOR  DEPARTMENT 
Geological  Survey: 

Copyist  topographic  draftsman M&F  1  100-  2000 

DEPARTMENT  OF  COMMERCE 

Const  and  (Joodetic  Survey: 

Hydrographic  and  topographic  draftsnian    .  .  M  1000-   1200 

Apprentice  draftsman M  (n)  $60 

(«)  PcT  month. 

Full  information  and  application  blanks  may  be  ob- 
tained by  communicating  with  the  U.  S.  Civil  Service 
Commission,  Washington,  D.  C,  or  with  the  secretary 
of  the  board  of  civil  service  examiners  at  Boston,  New 
York,  Philadelphia,  Atlanta,  Cincinnati,  Chicago,  St. 
Paul,  St.  Louis,  New  Orleans,  Seattle  or  San  Francisco. 
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NEW  PUBLICATIONS 


Hydraulic  and  Placer  Mining.     By   Eugene   B.   Wilson,  pp. 

425;  5  X  71/4;  illus.;  third  edition,  $3.     John  Wiley   & 

Sons,  New  York. 
A  well-known  book  that  has  sei'ved  the  practical  miner  by 
bringing    the    more    important    practical    details    of    placer 
mining  to  his  attention. 

Analyses  of  Mine  and  Car  Samples  of  Coal  Collected  in  the 
Fiscal  Years  1913  to  1916.  By  Arao  C.  Fieldner, 
Howard  I.  Smith,  J.  W.  Paul  and  Samuel  Sanford.  Pp. 
478;  Bull.  123,  U.  S.  Bureau  of  Mines,  Washington,  D.  C. 

Mineral  Enterprise  in  China.  By  William  F.  Collins.  Pp. 
308;  51/4  x  8%;  maps;  21s.  William  Heinemann,  London, 
England. 

The  author  of  this  interesting  contribution  to  the  litera- 
ture of  the  art  deals  at  length  with  the  vicissitudes  which 
have  attended  all  attempts  to  extend  or  improve  mining  in 
China.  The  chi'onology  of  the  industry  cai-ries  the  reader 
back  to  2852  B.  C,  when  metals  were  probably  first  used 
for  cun-ency,  through  mediaeval  times  when  non-metallic 
media  of  exchange  were  adopted  at  intervals,  to  the 
Eighteenth  Century,  when  mining  was  allowed  "only  when 
found  not  to  interfere  with  the  farms  and  graveyards  of 
the  people."  The  opposition  to  the  systematic  development 
of  mineral  wealth,  inexplicable  to  the  more  practical  ideas 
of  other  nationalities,  is  attributed  by  the  author  largely 
to  the  amazing  hold  on  the  Chinese  mind  of  superstitious 
"sciences,"  the  tenets  of  which  seem  capable  of  being 
twisted  to  suit  every  eccentric  point  of  view. 

A  detailed  history  of  the  efforts  made  by  the  United 
States,  Great  Britain  and  France  in  recent  times  to  promote 
trade  and,  incidentally,  to  foster  and  develop  the  mining 
industry,  provides  interesting  sidelights  on  the  efforts  of  Li 
Hung-chang,  and  the  official  Chinese  attitude  toward  the 
"barbarians."  Sandwiched  in  among  other  historical  facts 
we  read  of  H.  C.  Hoover's  connection  with  Chinese  mining 
from  1899  to  1901. 

The  author  deals  at  length  with  Chinese  mining  legisla- 
tion, and  avers  that  it  is  diametrically  opposed  to  the 
policies  of  progressive  nations.  Titles  are  said  to  be  un- 
certain and  liable  to  forfeiture  for  flimsy  reasons.  Taxa- 
tion is  dependent  on  quibbling  interpretations  of  Chinese 
terms  and  the  precise  meaning  of  statutes,  all  of  which 
are  apparently  liable  to  periodic  modification.  Government 
control  of  mines,  as  suggested  in  official  Chinese  quarters, 
is  viewed  as  an  economic  impossibility. 

Equivalent  weights  and  measures  of  Chinese  and  other 
systems  are  given  in  the  appendix.  The  volume  is  one 
which  will  pi'ove  invaluable  as  a  reference  book  on  Chinese 
mining  history,  from  the  earliest  time  to  the  present  day; 
and  it  will  provide  interesting  reading  on  the  subject  of  the 
psychological  vieM^point  of  the  Chinese  mind  toward  modern 
ideas  and  progress. 

Mining  Operations  for  Gold,  Coal,  etc.,  in  the  Province  of 
British   Columbia  for   the  Year   Ended   Dec.   31,   1917. 

Pp.   485;    illus.    Minister   of    Mines,    British    Columbia, 

Canada. 
An  excellent  review  in  detail  of  the  mining  industry  of 
an  important  mining  area.  British  Columbia  is  a  metal- 
and  coal-producing  province.  The  gross  value  of  its  mineral 
production  in  1917  was  $37,010,392,  and  the  gross  value  of 
the  metallic  minerals  recovered  in  1917  was  $27,284,474. 
Statistical  tables  and  charts,  together  with  descriptions  of 
mines  and  mining  districts,  are  given  in  suflficient  number 
thoroughly  to  cover  the  field.  The  descriptions  of  the 
Granby  Smelting  Works,  at  Anyox  are  intei'esting.  A  re- 
port by  George  S.  Rice,  chief  engineer  of  the  U.  S.  Bureau 
of  Mines,  on  the  "Bumps  and  Outbursts  of  Gas  in  the  Mines 
of  the  Crowsnest  Pass  Coalfield,"  furnishes  an  insight  into 
the  problems  of  mining  coal  in  certain  districts  of  British 
Columbia. 


Matachewan  Gold  Area.  By  A.  G.  Burrows,  Ontario  Bureau 
of  Mines;  Bull.  No.  34.  Pp.  30,  with  Geological  Map. 
A.  T.  Wilgress,  King's  Printer,  Toronto,  Canada. 

This  publication,  which  will  form  a  part  of  the  27th 
annual  report  of  the  Ontario  Bureau  of  Mines,  has  been 
issued  in  separate  form  as  an  advance  edition,  so  as  to  make 
the  information  contained  available  to  prospectors  and 
others  interested  as  early  as  possible.  The  Matachewan 
gold  area  is  so  called  from  its  proximity  to  the  Hudson's 
Bay  Company  post  of  that  name  on  the  Montreal  River. 
Gold  was  found  in  Powell  Township  in  the  autumn  of  1916, 
and  it  has  also  been  found  in  the  adjoining  townships  of 
Cairo  and  Alma.  Mr.  Burrows'  report  is  the  result  of  a 
general  examination  embracing  Powell,  Cairo,  Baden  and 
Alma  townships  and  the  Matachewan  Indian  reserve,  with 
some  adjacent  territory.  The  newest  railway  station  is 
Elk  Lake,  the  terminus  of  a  branch  line  of  the  Temiskaming 
&  Northern  Ontario  Ry.,  from  which  point  where  is  a  canoe 
route  up  the  Montreal  River,  a  distance  of  about  30  miles, 
to  the  Davidson  landing.  A  gasoline  boat  has  been  utilized 
for  a  part  of  the  route  in  high  water.  The  trip  by  canoe  is 
arduous,  owing  to  the  swift  current.  Three  portages  are 
necessary.  A  route  via  Long  Point  Lake,  requiring  wagon 
transportation  for  part  of  the  way  by  the  Gowganda  wagon 
road,  has  also  been  used,  and  supplies  for  this  season's 
operations  went  foi*ward  from  Elk  Lake  by  a  winter  road 
that  roughly  follows  the  Montreal  River. 

The  country  covered  by  the  report  is  near  the  height  of 
land  separating  the  waters  tributary  to  Hudson  Bay  from 
those  flowing  southward.  The  area  is  of  the  rocky  lake  type, 
but  much  of  the  rock  is  concealed  by  a  thin  covering  of  soil. 
Where  not  recently  burned  over,  there  is  a  heavy  growth  of 
medium-sized  timber.  The  topography  is  rugged  in  parts, 
some  hills  reaching  200  ft.  above  the  plain,  and  changes  of 
elevation  of  50  to  100  ft.  are  frequent.  The  oldest  rocks  are 
of  the  Keewatin  age,  and  consist  mostly  of  basic  to  inter- 
mediate volcanics,  accompanied  by  chert  (iron  formation) 
and  schistose  sedimentary  rocks  like  quartzite  and  conglom- 
erate. These  have  been  intruded  by  numerous  diabase 
and  porphyrytic  dikes. 

The  gold  deposits  in  Cairo  and  Alma  townships  consist 
of  quartz  veins  in  the  syenite.  Narrow  quartz  veins  on  the 
Brookbank  and  Cluef  claims  in  Alma  give  low  assays  in 
gold  and  silver,  and  on  the  Brookbank  the  quartz  carries 
some  fluorite,  barite,  copper  pyrites  and  galena.  On  the 
Craig  claims  there  is  a  long  north-and-south  vein  consisting 
mainly  of  quartz  and  brecciated  syenite,  in  one  place 
showing  a  width  of  over  150  ft.  A  shaft  has  been  sunk,  and 
visible  gold  was  reported  in  material  from  the  workings. 

The  gold  deposits  in  Powell  Township  occur  in  rusty 
weathering  gray  schist,  reddish  orthoclase  porphyry,  and 
a  wide  quartz-schist  vein  on  the  Davidson.  The  orthoclase 
porphyry  occurs  as  small  stocks  intersected  by  numerous 
veinlets  of  quartz,  some  of  which  can-y  gold  associated  with 
iron  pyrites.  The  porphyry  itself  is  impregnated  with  iron 
pyrites,  which  at  the  surface  has  been  partly  oxidized  with 
the  formation  of  iron  oxide  and  a  breaking  down  of  the 
porphyry  into  irregular  fragments  at  different  points.  The 
porphyry  outcrops  are  in  places  from  300  to  600  ft.  in 
width.  Gold  has  been  found  on  several  claims  of  the 
Davidson  and  Otisse  groups  in  the  porphyry.  A  sample 
from  the  surface  of  the  porphyry  in  a  trench  on  one  of  the 
Davidson  claims  gave  an  assay  of  $10  per  ton  over  a  length 
of  15  ft.  Another  surface  sample  fror.i  a  long  trench  gave 
on  assay  a  value  of  $12.50  over  a  length  of  10  ft.  These 
figures  are  not  given  as  representative  of  the  actual  value 
of  the  whole  mass  of  the  porphyry,  but  indicate  its  gold- 
bearing  character.  Gold  also  occurs  in  a  quartz  and  schist 
vein  that  has  been  traced  225  ft.  by  trenching. 

Veins  containing  barite  in  syenite  occur  in  several  parts 
of  the  area.  They  are  generally  small,  but  there  are  two 
deposits  which  would  be  of  commercial  value  if  nearer  rail- 
way transportation.  They  are  the  Beiderman  deposit,  in 
Cairo  Township,  and  one  near  Yarrow  Lake,  in  Yarrow  Town- 
ship. Fluorite  has  been  found  in  small  quantities  in  Cairo 
and  Alma  townships,  and  hemalite  occurs  in  lenses  in  quartz 
veins  on  the  La  Brosse  claims  in  Yarrow  Township,  west  of 
the  east  branch  of  the  Montreal  River. 
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Harr  yon  Contributed  to  the  Association 
of  the  2  7th  Engineers? 

Kdson  S.  Pettis,  of  San  Francisco,  is 
in  New   Vork. 

AlRernun  »el  Mar  is  now  manager  of  the 
Techaitioup  mines.  El  Dorado  Canyon.  Ne- 
vada. 

P.  \\.  Clark,  manager  of  the  Galena  Farm 
Mine.  Silverton.  B.  C,  has  returned  to 
Spokane. 

I>.  K.  Thomas  has  accepted  a  position 
with  the  American  Cyanamid  Co.,  and  will 
act    in   an   advisory   capacity. 

Herbert  C.  Hoover  has  paid  a  visit  to  the 
American  battU front  Among  the  places 
he  visited   was   Belleau   Wood. 

John  C.  Anderson,  general  manager  of 
the  Santa  Cruz  Silver-Lead  Co.,  Tucson, 
Ariz,   was  recently  in  New  York. 

Bruce  C.  Yates,  superintendent  of  the 
Homestake  Mining  Co.  is  spending  his  vaca- 
tion at  the  Yellowstone  National  Park. 

Milnor  Roberts,  dean  of  the  college  of 
mines.  I'riversitv  of  Washington,  is  makmg 
a  trip  to  the  mining  districts  of  Idaho. 

John  «'.  Beard,  formerly  with  the  Phil- 
adelphia Exploration  Co.,  is  now  with  the 
Cia.  Minera  de  Penoles,  Mapimi,  Dgo.,  Mex- 
ico. 

W.  A.  Deichen,  formerly  chief  engineer 
for  the  state  mines  at  Hibbing,  Minn.,  has 
accepted  a  position  with  the  Dean  Iron  Co., 
Mr.  Deichen  is  succeeded  by  Ray  Moore 

H.  C.  George,  who  has  been  engaged  in 
consulting  work  in  the  Wisconsin  zinc  dis- 
trict during  the  last  year,  has  accepted  the 
position  of  geologist  to  the  Wisconsin  Zinc 
Co. 

A.  C.  .\llen  will  be  in  charge  of  the 
Bureau  of  Mines  Rescue  Car,  No.  5.  which 
will  be  at  Lead.  S.  D.,  from  Aug.  4  to  17. 
Instruction  will  be  given  in  First-Aid  and 
mine-rescue    work. 

W.  C.  Thomas  has  severed  his  connec- 
tion with  the  Wolf  Arizona  Copper  Co.  and 
is  now  engaged  in  consultation  work. 
His  present  address  is  167  Seymour  Ave., 
Newark,    New   Jersey. 

J.  X.  Mahoney,  for  12  years  a  member 
of  the  engineering  department,  has  tendered 
his  resignation  to  the  Westinghouse  Elec- 
tric and  Manufacturing  Co.,  and  intends  to 
open  consulting  offices  in  New  York  City. 

Bruce  A.  Middlemij<s,  general  manager 
for  the  Todd  Stambaugh  interests  on  the 
Mesabi  range  for  several  years,  has  ac- 
cepted the  post  of  superintendent  of  the 
Chile  Copper  Co.'s  mines  in  South  America. 

Charleti  Lehmann  has  left  Naltagua, 
Chile,  and  has  returned  to  England.  His 
address  for  the  present  will  be  care  of  the 
Institution  of  Mining  and  Metallurgy,  1 
Finsbury    Circus.    London,    E.    C,    England. 

S.  K.  T>ahl,  mill  superintendent  for  the 
Messina  (Transvaal)  Development  Co.,  Ltd., 
Zoutpansberg,  South  Africa,  until  the  clos- 
ing down  of  the  property,  has  severed  his 
connection  with  the  company  and  will  re- 
turn to  the  United  States. 

L.  B.  Pringle,  formerly  chief  chemist  and 
experimental  engineer  for  the  Bonne  Terre 
division  of  the  St.  Joseph  Lead  Co.,  Bonne 
Terre,  Mo.,  is  now  office  manager  of  the 
varnish  division  of  the  Certain-Teed  Prod- 
ucts CoriX)ration,  St.  Louis,  Missouri. 

J.  O.  Klt-on,  Huperintendent  of  the  Ana- 
conda Copi>er  Mining  Co.'s  electrolytic  zinc 
plant  at  Oieat  P"'allH.  Mont.,  is  now  in 
charge  of  wpecial  work  for  the  Bureau  of 
Mines.  During  his  absence  B.  B.  Ca-ple« 
win  have  charge  of  the  plant. 

8.  ii.  Blaylock,  of  Trail.  B.  C,  assistant 
general  manager  of  the  Consolidated  Mining 
and  Smelting  <^'o  .  of  f.'anada,  Ltd.,  I.s  in  the 
EaJit  and  IntendB  to  return  at  an  early 
dat«.  Mr.  Blaylock  attended  the  mining 
convention  held  la«t  month  at  ReveLstoke, 
BrltlRh  «^"olumbla. 

R.  W.  Brork.  who  Yisut  been  in  England 
for  the  last  two  yearH  on  military  duty,  has 
he«-n  rhosi-n  by  the  Imp'-rlal  authorities  as 
Keoloifist  with  th»-  BrltlKh  army  In  I'ales- 
tlri<-,  arid  has  be<-n  Instrurtf-d  to  proceed  to 
th«;  Holv  I^and  to  take  up  hl.s  n<-w  duties 
there.  Mr.  Flrork  whh  until  recently  di-an 
of  the  faculty  of  :i|iplled  wlence  at  the 
Unlver»"lty    of    I'.rl»iHh    '"olumbla 

C.  K.  AMmmm  han  r<MlKnert  from  the  poHl- 
tion  of  Ken<-r;il  inJtn.iK'r  of  the  Arizona 
H»-rrul<-''  '■*opp«-r  ''o  .  which  he  h<-l(l  for 
n«veral  v«-ar«.  and  w.in  i  iiffecded,  on  Aug. 
Ij  by  ,*.  A.  Wrena,  formerly  with  the  Ray 
ConJiolldat*^  f'opixT  Co  .  and  the  Nevada 
roniwH'li««'<l  MlnlnK  Company. 


F.  H.  Brownell,  president  of  the  Federal 
Mining  and  Smelting  Co.  and  the  Tacoma 
Smelting  Co..  and  one  of  the  directors  of 
the  American  Smelting  and  Refining  Co.. 
is  now  general  counsel  for  the  last-named 
corporation,  vice  John  K.  Steele.  Mr. 
Brownell  recently  left  New  Y'ork  for  Seattle. 
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Industrial  News 


r,.  K.  Boyer,  formerly  with  the  Bureau 
of  Standards,  has  joined  the  organization 
of  K.  &  T.  Fairbanks  &  Co..  scale  manu- 
facturers,  St.  Johnsbury,   Vermont. 

J.  H.  Fenton,  of  the  Los  Angeles  office 
of  the  Westinghouse  Electric  and  Manu- 
facturing Co.,  has  recently  been  appointed 
manager  of  the  industrial  division  of  that 
office,  which  includes  jurisdiction  over  the 
Tucson  and  El  Paso  offices. 

Allis-Chalmers  Manufacturing:  Co.  re- 
ports earnings  for  the  first  six  months  of 
the  vear  of  $3,279,993,  as  compared  with 
$2,107,361  for  the  latter  half  of  1917.  Un- 
fulfilled orders  on  June  30  represented 
$28. 962. 0*^5.  Sufficient  has  been  earned 
during  the  first  six  months  to  pay  regular 
ic/,  dividends  for  the  whole  year  on  pre- 
ferred stock  to  liquidate  the  7%  dividend 
at  present  unpaid,  and  leave  nearly  4% 
for  dividends  on  common   stock, 

W.  R.  XJrace  &  Co.,  of  New  York  City, 
have  formed  a  corporation  to  be  known  as 
the  International  Mining  Co.,  which  will 
operate  tin  and  wolfram  mines  in  Bolivia, 
and  will  develop  an  extensive  mineral  area 
there.  The  control  of  operations  in  Bo- 
livia will  be  vested  in  a  board  consisting 
of  D.  S.  Ingelhart,  J.  Louis  Schafer  and 
J.  E.  Zalles,  with  J.  M.  Connal  as  manag- 
ing director.  The  Bolivian  office  will  be  at 
La  Paz. 


Societies 
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The  British  Iron  and  Steel  Institute  will 
hold  the  Autumn  meeting  in  London  on 
September  12  and  13. 

American  ^Museum  of  Safety  and  Sanita- 
tion will  hold  an  exposition  at  St.  Louis, 
Mo.,  during  the  week  of  September  7  to  12. 

American  Gear  Manufacturers'  Associa- 
tion will  hold  its  semi-anuual  meeting  at 
the  Onondaga  Hotel,  Syracuse,  N.  Y.,  Sept. 
19,  2  0  ar.d  21.  Announcement  of  the  pro- 
gram will  be  given  in  a  later  issue. 

American  Chemical  Society  will  hold  its 
annual  meeting  at  Cleveland,  Ohio,  from 
Sept.  10  to  13,  inclusive,  with  headquarters 
at  the  Hotel  Statler.  The  following  local 
committees  have  been  appointed:  Execu- 
tive— A.  W.  Smith,  chairman.  Case  School 
of  Applied  Science,  Cleveland,  Ohio ;  Hip- 
polvte  Gruener,  vice  chairman,  Adelbert 
College,  Cleveland,  Ohio.  Finance — W.  A. 
Harshaw,  720  Electric  Bldg.,  Cleveland, 
Ohio.  Entertainment — Hippolyte  Gruener, 
Adelbert  College,  Cleveland,  Ohio.  Hotels 
— H.  H.  Gronemeyer,  1887  East  93rd  St., 
Cleveland,  Ohio.  Entertainment  of  Ladies 
— Miss  Josephine  Grasselli.  A  tentative 
general  program  has  been  arranged  as 
follows:  Monday,  Sept.  9.  4  p.  m.,  coun- 
cil meeting  at  the  University  Club,  Euclid 
Avenue  and  East  38th  St.  Dinner  there 
for  the  council  as  guests  of  the  Cleveland 
section.  Tuesday,  Sept.  10,  10  a.  m.,  gen- 
era! meeting,  reading  of  a  paper  on  "The 
American  Chemist's  Place  in  Warfare,"  by 
Charles  L.  Parsons,  chairman  of  the  com- 
mittee on  war  service  for  chemists.  Other 
general  papers  to  be  announced.  At  2 
p.  m.  a  general  symposium  on  the  chem- 
istry of  dyestuffs.  R.  Norris  Shreve  will 
act  as  chairman.  Numerous  interesting 
papers  and  addresses  are  being  prepared. 
These  will  take  up  the  whole  of  the  after- 
noon of  Tuesday  and  may  continue  on 
Wednesday  morning  in  the  industrial  di- 
vision. In  the  evening  there  will  be  a  ban- 
quet at  the  Hotel  Statler,  followed  by  a 
smoker  at  the  same  place.  Wednesday, 
Sept.  11,  in  the  morning  there  will  be  di- 
visional meetings  at  the  Hotel  Statler,  and 
In  the  afternoon  .a  choice  of  excursion.s. 
(a)  Sanitary  trip.  Including  sewage-dis- 
posal exneriments,  water  filtration,  garbage 
disposal.  (U)  Steel  industries,  blast  fur- 
naces, byproduct  coke,  .steel — bessemer  and 
open-hearth,  (c)  Industrial  tour  of  Cleve- 
land, including  manufacturing  centers,  (d) 
Trip  to  Oberlln.  In  the  evening  the  presi- 
dent will  deliver  an  address,  rollowed  by 
Informal  reception.  Thursday,  Seiit.  12, 
divisional  meetings  all  day.  In  the  late 
afternoon  there  will  be  an  outing  to  one 
of  the  country  clubs,  followed  by  recep- 
tion at  the  Cleveland  Museum  of  Art. 
Friday.  Sept.  13.  choice  of  excursions,  (a) 
By   wpeolal    earn   to   Akron — Goodrich    Rub- 


ber Co.  (limited  to  200),  Knight  Chemical 
Stoneware  plant,  and  possibly  pottery 
works,  (b)  Auto  trip  to  Wadsworth.  near 
Akron — Ohio  Match  Co.,  Ohio  Salt  Works, 
and  Ohio  Brass  Co.  (limited  to  50).  The 
usual  meetings,  including  the  annual  elec- 
tion of  officers,  will  be  held  by  all  the  di- 
visions, and  by  the  rubber  chemistry  sec- 
tion, with  the  following  special  program: 
The  division  of  biological  chemistry  is 
planning  a  symposium  on  plant  chemistry. 
The  division  of  industrial  chemists  and 
chemical  engineers,  besides  continuing  the 
symposium  on  the  chemistry  of  dyestuffs, 
is  planning  a  symposium  on  potash  and  a 
continuation  of  the  very  successful  sym- 
posium on  metallurgical  subjects  started 
at  the  Boston  meeting. 

F.xposition  of  Chemical  Industries.  Tho 
program  for  the  fourth  national  exposition, 
to  be  held  in  New  York  from  Sept.  23  to 
28,  is  in  active  preparation.  Opening  ad- 
dresses are  to  be  made  by  Dr.  G.  H.  Herty 
and  Dr.  G.  W.  Thompson.  Other  addresses 
will  be  made  by  F.  J.  Tone,  president  of 
the  American  Electrochemical  Society ;  Dr. 
W.  H.  Nichols,  president  of  the  American 
Chemical  Society ;  and  others.  Joseph  W. 
Richards,  of  the  Naval  Consulting  Board, 
will  speak  on  "Ferroalloys  of  Silicon,  Tung- 
sten; Uranium,  Vanadium.  Molybdenuna  and 
Titanium."  Theodore  Swann,  president  of 
the  Southern  Manganese  Corporation,  will 
speak  on  "Ferromanganese."  The  program 
will  include  a  series  of  symposiums  on  the 
"Development  of  Chemical  Industries  in  the 
United  States,  Notably  Since  July,  1914," 
one  of  which  will  be  devoted  to  a  cpn- 
sideration  of  potash  development.  C.  A, 
Higgins,  of  the  Hercules  Powder  Co.,  will 
speak  of  the  operations  of  that  company  In 
recovering  potash  from  kelp.  Linn  Bradley, 
of  the  Research  Corporation,  will  discuss  the 
recovery  of  potash  from  cement  dust  and 
other  sources  by  electrical  precipitation. 
Among  the  speakers  at  other  symposiums 
are:  A.  Hough,  "Chemical  Engineering  In 
Explosives,  T  N  T,  T  N  A,  Picric  Acid  and 
Nitrobenzol"  ;  E.  J.  Pranke,  "Development 
of  Nitric  Acid  Manufacture" ;  S.  P.  Sad- 
tier,  "Development  of  Industrial  Organic 
Chemistry"  ;  George  H.  Tomlinson,  "Wood 
as  a  Source  of  Ethyl  Alcohol"  ;  C.  A.  Hig- 
gins, "Kelp  as  a  Source  of  (Organic  Sol- 
vents" ;  and  Alcan  Hirsch,  "Pyrophoric  Al- 
loys." The  American  Ceramic  Society, 
which  will  hold  its  meeting  at  the  exposi- 
tion on  the  afternoon  of  Sept.  26,  already 
has  the  following  on  its  program :  A.  V. 
Bleininger,  "Recent  Developments  in  the 
Ceramic  Industries ;"  L.  E.  Barringer, 
"Manufacture  of  Electrical  Porcelain ;"  H. 
Ries,  "American  Clays ;"  and  F.  A.  Whit* 
aker,  "Manufacture  of  Stoneware."  Motion 
pictures  will  be  shown  depicting  various 
phases  of  the  many  fields  in  which  chem- 
istry plays  a  part. 
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United  States  patent  specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal  at  2.50.  each. 
British    patents    are   supplied    at    40c.    each. 

Zinc  Vapor,  Apparatus  and  Method  for 
Condensing — Charles  H.  Fulton,  St.  Louis. 
Mo.,  assignor,  by  mesne  assignments,  to 
Metallurgical  Laboratories.  Incorporated, 
Chicago,  111.,  (U.  S.  No.  1,271,560 ;  July  9. 
1918.) 

Electric  Furnace — Carl  A.  Pfanstiehl. 
Highland  Park,  111.,  assignor  to  Pfanstiehl 
Company,  Inc.,  North  Chicago,  111.  (U.  S. 
No.   1,271,760;  July   9,    1918.) 

Filter — William  Henrv  Duryea,  Tiffin. 
Ohio.      (U.   S.   No.   1,271,681;  July   9,    1918.) 

Frog — .Toseph  P.  Fleckenstein.  Bethle- 
hem, Penn.,  assignor,  bv  mesne  assign- 
ments, to  Bethlehem  Steel  Co.  (U.  S.  No. 
1,271,556  :  July  9,  1918.) 

Gold-Saving  Apparatus — Adolph  .1.  Jar- 
muth,  Seattle.  Wash.,  assignor  to  Erastus 
S.  Bennett,  New  York,  N.  Y.  (U.  S.  No 
1,271,714  ;  July  9,  1918.) 

.Toint  for  Fixing  Klastic  Tubes  I'pon 
Metal  Pipes — Maurice  Alexandre  Mazade, 
Paris.  France.  (U.  S.  No.  1,271,597;  July 
9,   1918.) 

Melting-Furnace — Thaddeus  F.  Bail.v  and 
Frank  T.  Cope,  Alliance,  Ohio,  assignors  to 
Electric  Furnace  Company.  Alliance.  Ohio 
(U.   S.    No.   1,272,186;  July   9,   1918.) 

Sulpliur  Dioxide,  Method  of  RecoverlnR 
from  Furnace  Gases — Henry  Howard. 
Brookline,  and  Frank  O.  Stantlal,  Melrose. 
Mass.      (IT.   S.  No.   1,271,899:   July  9,   1918.) 

Motor- Act  uateil  Shovel — Michael  J.  Za- 
bawa,  Grand  Rapids,  Wis.  (U.  S.  No 
1,271,648  ;  July  9,  1918.) 
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SAX    FKANCI8CO — Aug.    7 

The  Coafldence  That   Oil  Producers  of  the 

Pacific  Coast  and  Rocky  Mountain  regions 
will  avoid  unnecessary  and  harniful  com- 
petition, as  expressed  by  Mark  L.  Requa, 
will  no  doubt  be  respected  without  the 
slightest  hesitancy  in  California,  where  Mr. 
Requa  is  well  known  for  intelligent  and 
fair  conduct  of  important  matters.  And 
there  is  no  occasion  for  doubt  that  in  other 
regions  of  petroleum  production  respect  for 
the  wisdom  of  Mr.  Requa's  recent  remarks 
on  the  subject  also  obtains.  The  recom- 
mendations of  the  National  Petroleum  War 
Service  Committee  on  distribution  and  price 
control  do  not  apply  to  the  Western  re- 
gions. These  recommendations  include  reg- 
ulation of  sales  and  time  of  selling,  fixing 
of  posted  prices  and  of  maximum  premiums 
and  elimination  of  compf-tition.  The  com- 
mittee stated  that  similar  regulation  may 
be  applied  to  the  Rocky  Mountain  and 
Pacific  Coast  regions  later.  But  Mr.  Requa. 
who  is  at  the  head  of  the  Oil  Administra- 
tion, speaking  on  behalf  of  the  petroleum 
producers,  says  he  believes  the  oil  industry 
of  these  regions  can  govern  itself  wisely  and 
well ;  that  it  can  better  formulate  its  own 
rules  and  regulations  voluntarily  than 
through  Government  mandate.  But  the 
Government  will  be  obliged  to  act  in  the 
matter  if  the  oil  industry  does  not  do  so 
voluntarily.  And  he  adds:  "I  should  be 
unwilling  "to  be  obliged  to  admit  that  the 
industry  has  failed  in  finding  some  solu- 
tion to  this  question,  some  method  of  de- 
termining what  is  just  and  right,  which 
will  prevent  unnecessary  and  harmful  com- 
petition. I  can  conceive  of  nothing  less 
to  be  desired  than  the  necessity  for  the 
oil  division  of  the  Fuel  Administration 
being  compelled  to  initiate  such  procedure." 
That  is  straight  talk  and  of  the  sort  to  be 
expected  from  the  source,  and,  moreover, 
the  kind  of  speech  that  will  be  respected 
and   heeded. 

The     Snrvey     of     the     Gold     Situation     in 

California  undertaken  by  the  State  Min- 
ing Bureau  has  been  completed  in  the 
Mother  Lode  region  and  is  being  extended 
into  Nevada,  Placer  and  Sierra  counties. 
The  survey  has  disclosed  what  is  well 
known  to  all  metal-mining  men,  that  costs 
of  mining  gold  in  1918  are  approximately 
double  the  costs  in  normal  times.  In  other 
words,  the  purchasing  power  of  gold  has 
been  reduced  about  40"c,  and  production 
in  the  first  half  of  1918  is  estimated  at 
$8,500,000.  as  compared  with  about  $11,000,- 
000  in  the  same  period  of  1917.  Also,  the  facts 
Indicate  that  the  decline  in  production  i^ 
due  largely  to  shortage  of  water  for  placer 
mining  and  quartz  milling  and  power  uses. 
Statistical  data  compiled  in  tabular  form  or 
narrated  in  the  text  of  the  report  to  be 
issued  by  the  bureau  will  be  of  no  direct, 
or  even  "indirect,  benefit  to  the  gold-mining 
industry  of  California.  It  will  not  influence 
a  reduction  in  the  costs  of  labor,  materials 
or  supplies ;  nor  increase  the  amount  ot' 
available  labor  ;  nor  cause  the  rains  to  fall 
on  the  just  and  leave  the  unjust  to  go  dry. 
As  a  mere  matter  of  history — that  in  1918 
the  gold  miners  in  California  were  hard 
hit  by  a  combination  of  conditions  over 
which  they  had  not  the  slightest  control, 
due  primarily  to  the  wickedness  of  th" 
Kaiser  and  in  a  small  degree,  at  least,  to 
the  neglect  of  Jupiter  to  shake  his  shield 
and  send  down  the  much-needed  rain  and 
snow — it  may  make  easy  reading  for  the 
idle  curious  after  the  war.  But  for  the 
purpose  announced  by  the  state  mineral- 
ogist— the  relief  of  gold  miners  from  the 
increased  costs  of  mining — it  will  be  as  a 
missed  hole  in  an  extremely  hard  forma- 
tion. Missed  holes  break  no  rock,  but  are 
a  dangerous  menace,  to  be  carefully 
guarded.  Unwarranted  expenditure  of  state 
money  is  a  menace  to  the  progressiveness 
3f  the  department  of  the  state  which  allows 
it.  and  should  be  more  carefully  scrutinized, 
even  in  the  beginning  of  a  political  cam- 
paign. 

1/a    Grange    Hydraulic    Gravel    Mine,     in 

Trinity  County.  is  being  permanently 
rlosed  do'wn,  owing  to  high  costs  and  lack 
3f  material  for  continued  operation.  War 
:x»nditions  are  demanding  steel  to  the  ex- 
tent that  steel  rails  for  riffles  cannot  be 
supplied  for  hydraulic  mining,  and  as  the 
La  Grange  used  500  tons  of  steel  rails  an- 


nually, it  was  impossible  to  operate  the 
property  on  a  paying  basis  under  '-xisting 
conditions.  It  is  the  largest  hydraulic  mine 
in  the  world  and  has  been  in  operation  for 
about  40  years.  Its  operation  has  never 
been  affected  by  the  anti-debris  laws,  ow- 
ing to  the  fact  that  the  tailings  n.  no  way 
interrupted  agriculture  nor  interfered  with 
navigation  or  the  purity  of  domestic  water. 
Whether  the  owners,  chiefly  English  stock- 
holders, made  any  effort  to  induce  the 
Government  to  aid  them  in  the  interests 
of  gold  mining  as  an  essential  industry  to 
the  success  of  the  war  has  not  been  made 
public.  It  is  probable  that  the  life  of  the 
property  might  not  have  extended  much 
longer  and  possible  that  the  increased  cost 
of  steel  would  have  rendered  the  complete 
working  out  of  the  mine  unprofitable.  But 
that  there  is  still  a  large  amount  of  gold 
in  the  holdings  that  cannot  be  profitably 
mined  by  other  than  expensive  hydraulic 
process  is  not  disputed.  The  production  of 
the  past  has  totalled  several  million  dollars, 
and  operating  methods  were  being  con- 
stantly improved  during  the  working  life  of 
the  property.  The  company  has  23  miles 
of  flume,  ditches  and  pipe  and  large 
"giants"  and  other  essentials  were  em- 
ployed in  the  operation.  Forty  men,  most 
of  them  having  families,  were  employed, 
and  an  important  camp  was  established, 
being  supplied  with  electric  lights  and 
water  system.  The  property  is  situated 
four  miles  from  Weaverville,  the  county 
seat  and  chief  town  of  the  county.  The 
final  gold  clean-up  is  about  finished,  and 
the  company  is  said  to  be  contracting  with 
junking  firms  for  dismantling  the  plant 
ar.d    disposing  of   the   material. 

The    High    Cost    of    Gold    Mining    has    in 

the  last  vear  been  more  disastrous  to  the 
gold-mining  industry  in  California  than 
will  ev'?r  be  made  public  by  the  mine 
owners  and  operators.  The  survey  of  con- 
ditions undertaken  by  the  State  Mining 
Bureau  will  probably  disclose  that  the  cost 
has  increased  approximately  43  "^r  since 
1914.  The  real  condition  is  not  being  made 
known  to  the  field  assistants  of  the  Bureau 
by  any  of  the  larger  mines.  There  are 
many  inside  facts  regarding  the  gold-min- 
ing situation  that  mine  owners  keep  to 
themselves.  It  is  safe  to  place  the  increase 
in  costs,  not  since  1914,  but  within  the  last 
two  years,  at  near  50  9^  in  every  important 
gold-mining  region  in  the  state.  And  un- 
less there  is  to  be  an  appreciable  reduction 
in  costs,  many  of  the  mines  will  close  down 
completely,  instead  of  keeping  the  proper- 
ties aliv.;  merely  by  development  and  pre- 
serving the  physical  conditions  and  main- 
taining the  equipment  in  proper  repair  for 
future  resumption  of  production.  It  can 
serve  no  good  purpose  to  make  public  to 
the  world  of  mining  investors  and  disin- 
terested people  generally  the  details  of 
the  true  condition  of  the  gold-mining  in- 
dustry in  the  state.  Such  publication  will 
not  make  the  future  any  better  but,  rather, 
might  drive  away  from  the  state  many 
possible  future  investors  in  gold  mines. 
The  fact  is  that  it  is  bad  enough  as  it 
stands.  But  not  so  bad  that  a  remedy 
may  not  be  found  if  action  is  taken  im- 
mediately. It  does  not  require  expensive 
and  extensive  travel  over  the  state  to  learn 
the  facts.  A  review  of  the  information  pro- 
vided and  opinion  expressed  by  mine 
o^%Tiers  and  operators  of  prominence  and 
repute  as  gold  miners  will  provide  all  the 
essential  facts.  As  to  the  remedy,  the  same 
number  of  respKinslble  owners  and  opera- 
tors may  be  as  reliably  quoted,  if  they 
would  permit.  And  there  is  not  one  of  the 
entire  fraternity  of  gold  miners  in  the  state 
that  demands  anything  unreasonable  or 
that  has  the  disposition  to  be  unpatriotic. 
The  consensus  of  views  as  to  the  remedy  for 
excessive  costs  is  that  the  gold  miner 
should  be  relieved  of  certain  taxation  and 
be  given  the  advantage  of  priority,  along 
with  other  mine  owners  and  operators,  in 
the  obtaining  of  the  necessary  supplies  and 
materials.  The  gold  miners  are  ready  and 
willing  to  forego  even  the  ordinary  or  usual 
profits  if  they  are  allowed  to  keep  their 
properties  alive  and  in  condition  for  future 
continuous  operation  without  loss  and  dam- 
ag'^  to  mines  and  equipment.  They  are  all 
patriotic  enough  to  trail  along  behind  the 
copper  and  silver  and  lead  and  zinc  miners 
and  the  miners  of  chrome,  manganese, 
tungsten    and    other    special    minerals,    who 


are  making  money  or  getting  rich.  And 
their  patriotism,  like  the  patriotism  of  all 
good  Americans,  is  backed  by  the  belief 
that  the  future  will  bring  its  reward  and 
happiness  not  tc  themselves  merely  but  to 
their  fellow  Americans  and  to  the  rest  of 
the  world  who  are  opposed  to  Kai.sensm. 
All  the  fuss  and  feathers  and  plaving  poli- 
tics and  making  a  great  stir  about  th.- 
situation  of  the  poor  gold  miner  does  not 
get  anywhere.  Let  the  proper  represen- 
tatives of  the  Government  and  the  real 
representatives  of  the  gold  miners  of  the 
country-  get  together,  and  eschew  politics 
and  eloquence  and  oratory,  and  they  can 
settle  the  situation  in  a  day.  It  will  not 
require  a  great  convention  of  delegates  and 
a  brass  band  and  a  waving  of  flags  and 
shouts  of  patriotism.  If  the  President 
would  relieve  Hoover  from  the  job  of  Food 
Administrator  and  induce  him  to  assume 
control  of  the  gold-mining  administration — 
with  power  to  act — the  whole  question 
would  be  settled  before  the  small  fry  had 
done  talking  about  it.  and  the  gold  mines 
would  be  going  along  in  the  usual  way 
and  contributing  their  profits  to  the  win- 
ning of  ihe  war.  What  Hennen  Jennings 
is  doing  in  his  field  and  Mark  Requa  is 
doing  in  his  field.  Hoover  or  some  other 
man  of  like  cailber  would  sp>€edily  do  in  the 
gold-mining   field. 

S.4LT  JLAKE  CITY — Aug.  9 

An  Increase  in  Coal  Production  by  Utah 
and  Wyoming  of  7000  tons  during  the  week 
ended  July  20.  over  the  week  preceding,  it, 
evidence  of  the  speeding  up  of  the  coal 
industry  to  meet  war  needs  and  is  a  hope- 
ful augury  for  the  coming  winter,  for  which 
fears  of  a  coal  shortage  have  been  enter- 
tained. 

A  New  Process  which  will  secure  100% 
copper  concentrates,  according  to  Prpf. 
Elbert  D.  Thomas,  secretary-registrar  of 
the  University  of  Utah,  has  been  obtained 
through  the  work  of  the  United  States  Bu- 
reau of  Mines  at  the  University  of  Utah. 
In  accordance  with  the  spirit  of  the  times, 
this  process  will  be  secretly  communicated 
to  the  Government  for  use  in  carrying  on 
the  war.  The  new  process,  if  put  into  use. 
would  add  greatly  to  the  amount  of  avail- 
able copper. 

Output  of  Park  Cit.v  Mine«  during  July 
was  7710  tons  of  ore  and  concentrates,  the 
largest  shippers  being  Ontario  Silver.  Sil- 
ver King  Coalition  and  Judge  Mining  and 
Smelting.  A  further  wage  increase  of  50c. 
a  day  has  been  granted  by  the  above-men- 
tioned mines,  and  by  other  companies  oper- 
ating in  the  camp.  Mine  rescue  work  is 
being  done  at  various  properties  under  di- 
rection of  the  United  States  Bureau  of 
Mines,  rescue  car  No.  1  having  arrived  in 
Park  City  on  Aug.  5. 

Possible  Curtailment  of  L,abor  in  non- 
productive mines  until  producing  proper- 
ties have  been  served  has  been  talked  of 
in  connection  with  operations  in  American 
Pork  Canyon.  There  is  labor  shortage  at 
many  properties,  and  the  high  cost  of 
labor  and  material  is  automatically  cutting 
off  much  prospecting.  More  or  less  of  this 
work  is  necessary  for  the  health  of  the 
industry,  which  cannot  confine  itself  to  the 
exploitation  of  known  orebodies  in  proved 
ground. 

An  Immediate  Increase  in  Sulphuric-Acid 
Output  in  this  section  is  not  to  be  expected. 
The  plant  of  the  Garfield  Chemical  Co.. 
operating  at  Garfield  and  producing  acid 
from  smelter  fumes,  is  maintaining  an  out- 
put of  150  tons  daily,  but  further  expan- 
sions is  temporarily  suspended,  owing  to 
the  heavy  cost  of  material  and  labor.  T!.e 
demand  for  the  material,  owing  to  trans- 
portation costs,  is  a  local  one.  At  present 
Utah  Copper  is  taking  the  greater  part 
of  the  output  of  the  plant  for  use  in  leach- 
ing operations. 

Increase  in  Coal  Production  in  the  state 
is  shown  for  the  first  half  of  1918  to  be 
500.000  tons  over  that  of  a  corresponding 
period  in  1917.  It  is  expected  that  the 
increase  for  the  year  will  be  double  this 
amount.  There  will,  of  course,  be  some 
shortage  of  cars  in  the  autumn,  when  the 
heavy  movement  of  crops  begins.  How- 
ever, so  great  a  shortage  as  that  of  the 
year  preceding  is  not  looked  for,  and  it  is 
hoped   that    it   will  be  possible   to   keep   the 
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eoal  moving.  On  the  whole,  it  is  not  ex- 
pected that  the  coal  shortage  of  last  win- 
ter will  be  repeated.  The  effort  to  speed 
up  production  during  the  period  when  coal 
mining  is  usually  slack  has  met  with  suc- 
cess, 

Th*  Recent  Increase  in  Freight  Rates,  as 
affecting  Utah  mine  operators,  is  under  con- 
sideratio'i  by  those  interested  and  a  commit- 
tee has  been  formed  consisting  of  A.  G. 
Mackenzie.  Imer  Pett.  J.  C.  Dick.  G.  W . 
Lambourne.  and  F.  G  Westcoit.  of  the  Utah 
Chapter  of  the  American  Mining  Congress. 
The  increased  rates  will  be  felt  in  two  ways. 
The  advance  will  rest  directly  on  the  pro- 
ducer, as  changes  in  future  smeltery  con- 
tracts and  increased  charges  are  an- 
nounced :  and  curtailment  in  the  output  of 
low-grade  ores  is  sure  to  follow,  which  may 
make  it  difficult  for  the  smelters  to  operate 
at  full  capacitv.  resulting  in  an  increase  in 
overhead  expense.  As  has  been  pointed 
out.  it  seems  logical  to  conclude  that  an  in- 
crease in  the  price  of  metals  would  afford 
a  solution  of  the  problem  of  preventing  a 
curtailment  of  production.  In  regard  to  the 
fixing  of  a  basic  wage  scale  by  Govern- 
ment action,  definite  assurance  has  been 
extended  to  operators  by  the  Departmt^nt  of 
Labor  that  no  action  will  be  taken  without 
gi\ing  all  concerned  a  full  opportunity  to 
be  heard,  and  to  present  suggestions  and 
criticism. 

JEROME,    ARIZ. — Aug:.    6 

Jerome  Labor  Trouble  has  been  settled 
bv  acceptance  of  the  award  by  mediator 
H^•weIl  Davies  of  a  25c.  wage  raise,  in  ad- 
dition to  the  50c.  that  came  after  the  in- 
creased copper  price  to  26c.  In  this 
connection.  Mr.  Davies  explained  that  the 
copper  companies  would  derive  no  benefit 
whatever  from  the  raise  of  price  from.  23  Jc, 
the  difference  being  wholly  consumed  in 
additional  labor,  transportation  and  refining 
charges.  A  demand  for  the  $100  a  year 
service  bonus  for  old  employees,  lately 
made  effective  in  Bisbee.  was  waived,  in 
consideration  of  the  25c.  addition.  It  was 
agreed,  also,  that  local  companies  attend 
to  the  better  housing  of  their  employees  at 
lower  cost,  the  United  Verde  assenting  to 
rental  reductions  of  $8000  a  year  and  to  a 
program  of  building  new  quarters  for  its 
men.  Lighting  costs  will  be  reduced  from 
15c.  to  lie.  per  kw-hr.  and  the  water  rates 
go  down  10  per  cent.  These  changes  all 
are  effective  July  1.  Word  has  been  re- 
ceived that  on  recommendation  of  mediator 
J.  S.  Myers,  an  additional  25c.  has  also 
been  granted  in  the  Globe-Miami  section, 
effective  Aug.  1.  Here  the  demand  of  the 
workmen  for  a  flat  raise  of  $1.10  a  day 
lost  strength  after  receipt  by  the  unions  of 
a  telegram  from  Secretary  Wilson  of  the 
Department  of  Labor,  asking  cooperation 
with  the  mediator,  that  there  be  no  cessa- 
tion of  the  production   of  copper. 

JOPtlN,  MO. — .4uB.   7  _^ 

A    Shortage    of    Electric    Current   for    the 

district  is  threatened  once  more  this  sum- 
mer as  a  result  of  comparatively  dry 
weather.  White  River  is  low.  and  the 
generators  of  the  Ozark  Water  and  Power 
Co.  there  are  unable  to  operate  sufficiently 
to  supply  the  Empire  District  Co.  at  Joplin 
with  the  necessary  current.  Spring  River 
also  is  low.  and  Empire's  plant  at  Lowell, 
Kan.,  is  likely  to  have  trouble  soon.  In 
line  with  the' Government's  fuel  conserva- 
tion ideas,  it  is  hoped  sufficient  current 
may  be  produced  without  using  too  much 
coal.  Numerous  mills  are  operating  on 
afternoon  and  night  shift  in  order  that 
the  peak  load  may  be  divided  up. 


An     Attempt     to     Concentrate     Labor     at 

mines  of  larger  companies  that  are  not 
likelv  to  be  forced  down  by  low  zinc  ore 
prices  mav  be  made  by  producers  in  this 
field.  The  cut  in  ore  prices  again  last 
week  put  a  final  quietus  on  the  efforts  to 
stimulate  a  boom  out  of  the  raise  in  pi«4ce 
of  a  few  dollars  during  the  last  month, 
and  it  is  likely  that  companies  forced  to 
close  now  will  remain  closed  for  some 
time.  The  fact  that  there  is  a  continued 
and  growing  scarcity  of  capable  labor  is 
causing  operators  to  consider  favorably  an 
attempt  to  concentrate  available  labor  at 
those  mines  that  are  almost  certain  to  be 
kept  in  steady  operation,  regardless  of 
prices.  It  is  argued  that  such  a  plan  would 
benefit  both  workers  and  employers  and 
therefore  would  be  for  the  good  of  the 
district  and  the  Government.  Some  of  the 
larger  companies  in  the  district  that  are 
expected  to  continue  operations  despite  poor 
ore  markets  include  the  Commerce  Mining 
and  Royalty.  Eagle-Picher,  Admiralty  Zinc. 
V.  S.  Smelting,  Underwriters.  Golden  Rod, 
Bilharz,  Acme,  Huttig.  Blue  Mound,  Skel- 
ton,   and   Bethel-Domado-Croesus. 

DULUTH.  MIXN. — Aug.  8 
Labor  Shortage  on  Mesabi  Range  is  prov- 
ing serious.  As  all  industries  are  working 
at  capacity,  there  seeins  to  be  no  source 
from  which  to  draw  additional  labor.  This 
shortage  appears  to  be  affecting  the  smaller 
underground  mines  more  than  any  other 
type  of  property.  At  present  the  minimum 
wage  for  common  labor  is  $4  a  day.  Few 
receive  less  than  $100  a  month,  and  the 
average  wage  ranges  from  $100  to  $125 
per  month. 

HOUGHTON,  MICH. — .4ug.  7 
Training  of  Soldiers  in  mining  methods 
is  being  conducted  at  the  Michigan  College 
of  Mines.  Two  hundred  men,  selected  fr.om 
the  last  draft,  are  being  trained  as  in- 
fantry and  are  specializing  in  mining.  They 
are  being  taught  how  to  operate  and  re- 
pair machine  drills,  the  handling  of  dyna- 
mite, timbering  and  various  other  details 
of  mining.  Half  of  their  time  is  spent  un- 
derground, where  they  are  employed  by  the 
Hancock,  Franklin,  Isle  Royale  and  Quincy 
mines. 

SPOKANE,  WASH — .4ug.  8 

Relief    of    the    Gold    Stringency    is    to    be 

discussed  at  a  conference  to  be  held  in  Spo- 
kane, during  the  week  of  Sept.  2,  under  the 
auspices  of  the  Northwest  Mining  Associa- 
tion, which  has  appointed  a  committee  con- 
sisting of  F.  A.  Ross.  A.  W.  Boyd.  F.  C. 
Bailey  and  S.  Norman  to  arrange  all  de- 
tails. The  conference  is  one  of  many  simi- 
lar gatherings  to  be  held  all  over  the  coun- 
try at  the  request  of  Secretary  McAdoo. 
At  each  of  these  meetings  representatives 
of  metal  interests  will  discuss  what  is  most 
needed  in  each  section.  An  invitation  to 
attend  the  Spokane  conference  will  be  ex- 
tended to  financiers  from  British  Columbia 
and  other  Canadian  states. 

COBALT,   ONT. — Aug.  6 

Mining    Companies     in     Northern     Ontario 

having  machinery  which  has  become  sec- 
ond-hand, or  that  has  been  replaced  by 
more  modern  equipment,  are  finding  a 
growing  demand  for  their  discarded  mate- 
rial, owing  to  the  great  increase  in  price  of 
new  mining  machinery  of  all  kinds.  Another 
feature  which  makes  desirable  the  purchase 
of  the  material  in  the  district  is  the  fact 
that  deliveries  over  the  railroads  have  been 
a  source  of  much  worry  and  waiting.  A 
number  of   mining   concerns   in    the   district 


are  having  their  discarded  machinery  over- 
hauled  and  placed  in  a  marketable  condi- 
tion, and  in  many  cases  this  equipment  is 
bringing  a  higher  price  than  that  paid  for 
it    when    new,    several   years    ago. 

VICTORIA,  B.  C. — Aug.  6 
Natural  Gas  of  Northern  and  Southern 
Alberta  is  to  be  tested  as  to  its  value  as  a 
source  of  gasoline.  The  work  is  to  be 
carried  out  under  the  direction  of  D.  B, 
Dowling,  of  the  Canadian  Geological  Sur- 
vey Branch.  Mines  Department,  Ottawa. 
It  is  probable  intial  tests  will  be  made  at 
the  Dingman  well,  south  of  Calgary  City, 
and  that  these  will  be  followed  by  similar 
tests  in  the  Viking  and  Peace  River  fields. 

MELBOURNE,     AUSTR.VLIA — July     2 

Mines  in  the  Westonia  Field,  situated  on 
the  Fremantle-Kalgoorlie  Ry.,  Western 
Australia,  and  207  miles  from  Fremantle, 
include  the  Edna  May,  Edna  May  Central, 
Edna  May  Deep.  Edna  IVIay  Consolidated, 
Edna  May  Battler,  the  two  first  mentioned 
being  the  only  two  opened  up  and  com- 
pletely equipped.  The  Edna  May  mine  has 
been  develoiied  by  six  levels  to  a  depth 
of  480  ft.  From  January,  1913,  to  the  end 
of  the  last  half  year,  a  total  of  151,914 
tons  has  been  treated,  which  yielded  132,- 
000  oz.  gold,  valued  at  £620,169.  Output 
for  the  last  six  months  was  11,850  tons. 
In  addition.  9900  tons  of  sands  were  cy- 
anided  and  605  oz.  of  gold  with  a  value 
of  £2071  recovered,  as  well  as  8983  tons 
of  slimes,  which  produced  1324  oz..  of  a 
value  of  £8013.  Working  costs,  including 
development,  averaged  £2  4s  4.67d.  Heavy 
inflows  of  water,  uncommon  in  Western 
Australia  mines,  have  retarded  develop- 
ment, but  an  additional  plant  installed 
during  the  last  half  year  appears  to  have 
mastered  the  flow,  and  the  mill  should  be 
kept  running  continuously.  Six  months  ago 
the  normal  quantity  of  water  to  be  pumped 
did  not  exceed  40,000  gal.  per  hr.,  but  while 
sloping  operations  were  being  carried  on 
above  the  385  level,  the  water  increased 
to  a  maximum  of  60,000  gal.  per  hr.,  ne- 
cessitating the  closing  of  bulkheads  to  pre- 
vent   flooding. 

CARACAS,    VENEZUELA — July    5 

Lawsuits     Against    Foreign     Corporations 

attempting   to    operate   mines    in    Venezuela 
have  not  only  been  internationally  notorious 
but  such  cases  as  the  Imataca  iron  deposits,  i 
the   Bermudez   asphalt   concessions   and   the 
Guanta    coal    fields    have    been    subjects   of  . 
more   or    less    energetic   exchanges    between 
foreign    powers    and    Venezuela.      The    hpn-  j 
est  efforts  of  the  American  Magnesite  Min-  ; 
ing   and   Manufacturing  Co.,   and   the   Mag-  i 
nesite    Products    Corporation,    both    of    New 
York,   to   work   the  extensive  magnesite  de- 
posits  of  the  Island  of  Margarita.  Venzuela,  • 
have  resulted  in  lawsuits  of  a  malicious  and 
blackmailing   character,    and    in    both    cases 
the    courts    have    supported    the    claims    of' 
those  suing.     The  result  has  been  that  both 
companies    have    abandoned   operations    and 
300  laborers  have  been  thrown  out  of  work. 
President  J.  V.  Gomez  recently  sent  a  tele- 
gram to  the  governor  of  the  state  that  bids 
fair  to   stop  the   pernicious   practice,    which 
has  persisted  for  the  last  25  years,  of  mak- 
ing war  on  mines  operated  by  foreign  capi- 
tal that  are  outside  of  Federal  influence.    The 
telegram  was  to  the  effect  that  judges  who 
placed    a    wrong    interpretation     upon     th< 
embargo    were    liable    to    removal    from    of- 
fice.     The    attitude   of   the    President    is   ol 
great     importance    to    foreign     mining    anc 
other  interests,  as  it  shows  a  desire  to  pro 
tect    foreign    capital    from    the    persecutioi 
of   local    authorities. 
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PHKLPS  T>()Tk:K  CoUI'f)RATIO.V  (Tiis- 
b««)  —  l.'ncle  .Sam  nhiift  to  be  rc<)p<-ned  and 
retlmbcred.  <'.  and  f'  Hhaft  haH  been  Hunk 
to  1600  level,  and  Ih  to  be  efjuipped  with 
headframe  from  Spray  tthaft. 

/.'»NA      fWarren)  — 

'  ing   July   .-iriiountfd 

.' r,   of   whl(;h    4.214,- 

i!<  availabl'-  for  Calumet  &  Arizona. 


8rr 
to 

000  lb. 


/jilu     Count.v 
INSPIRATION    CONSOLIDATED     (Mia- 
mi)— July    production    was    9,000,000    lb.    of 
copper. 

.Maricopa    (bounty 
SOUTH  VKHDE  (CONSOLIDATED 

(Mesa) — Driving    tunnel    to    cut    ore    devel- 
oped by  shafts. 

Mohave   Count.v 
CACTUS  QI'KKN  COl'PKU  (Kingman)— 
New   machinery   to   Ix-    installed   and   opera- 
tlonH    Hlart<.-d    mooh. 


FRISCO  MINES  (Kingman) — Work  n 
sumed.  Surface  ores  to  be  milled  with  tl 
ores  from  lower  levels. 

GOLD  ROADS  MINES  (Kingman)  — 
300-ton  crushing  plant  to  be  placed  in  opt 
ation  soon. 

GOLD  TRAILS  (Kingman) — Hoist  to  i 
in.stalled.  Shaft  down  over  100  ft.  and  w 
be  continued  to  greater  depth.  Contra* 
to  bi'   let   for  shaft  sinking. 

RECORD  LODE  (Kingman) — To  inst; 
a  mill  in  six  months.  Shaft  down  I' 
ft.     To  be  sunk  to  500  leveL 
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STANDARD  MINERALS  (Kingman)  — 
Cutting  station  at  350  level  and  will  cross- 
cut to  vein. 

Pima  County 

NEW  CORNELIA  (Ajo) — July  nroduc- 
tion  was  3,900.000   lb.  of  copper. 

Pinal    County 

GREAT  RAY  (Ray) — Churn  drill  oper- 
ating   property. 

Santa    Cruz    County 

HARDSHELL  MINE  (Patagonia) — :n- 
.^talling  large  Hartz  jig.  H.  K.  Welch  is 
manager. 

HARDSHELL  NO.  2  (Patagonia) — Has 
installed  cyanide  plant,  which  is  in  oper- 
ation. 

TRENCH  (Patagonia) — To  sink  200  ft. 
deeper  and  cut  orebody  at  lower  level. 

Yavapai    County 

ADAMANA  OIL  (Holbrook) — Machinery 
received  and  preparations  for  drilling  under 
way. 

HOLBROOK  OIL  (Holbrook)  —  Con- 
tracted for  sinking  of  2600-ft.  well. 

HACKBBRRY  (Jerome) — Installing  a 
200-ton   flotation  plant. 

CALIFORNIA 

Alameda  County 

WESTERN  MAGNESITE  (Livermore) — 
To  install  150-ton  mill.  Other  properties  in 
this   district    under    development. 

NOBLE  ELECTRIC  (San  Francisco) — To 
erect  new  hoist  on  property  developing 
manganese   in   Tesla   district. 

Amador  County 

BUNKER  HILL  (Amador  City) — Drop- 
ping 20  stamps  on  day  shift.  C.  B.  Bunker 
te  superintendent. 

KEYSTONE  (Sutter  Creek) — Report  for 
six  months  ended  June  30,  shows  40-stamp 
mill  lost  only  17  hours.  Crushed  43,694 
tons,  yielding  $85,802  net,  after  deduct- 
ing freight  and  smelter  charges  on  con- 
centrates, from  ore  averaging  less  than  $2 
a  ton.  Mining  and  milling  charges,  $83,000  ; 
corporation  license,  stock  tax,  $133  ;  inter- 
est, $509  ;  secretary's  office,  manager's  sal- 
ary, etc.,  $1970.  Total,  $85,612.  The  900-ft. 
level  produced  only  34  tons ;  1000-ft.  level 
produced  17,788  tons.  Development  on 
these  levels  has  been  discontinued  until 
cost  conditions  are  improved.  Development 
on  1800-ft.  level  shows  larger  amount  of 
ore  than  in  sight  six  months  ago.  Main 
stope  on  1200-ft.  level  is  80  ft.  above  drift 
in  8  ft.  width  of  milling  ore.  Prospects 
good  for  large  tonnage.  C.  R.  Downs  Is 
manager. 

Butte  County 

INSKIP  (Chico) — To  be  reopened,  de- 
velopment by  2000-ft.  tunnel.  Cut  vein  200 
ft.   below   surface. 

SURCEASE  (Oroville)  —  Temporarily 
closed  down. 

Calaveras   County 

DUTCH-SWEENEY-APP  (Jamestown) — 
Receiving  material  for  new  mill  construc- 
tion and  installation  is  in  progress.  W.  J. 
Loring   is  manager. 

Del  Norte   County 

CALIFORNIA  CHROME  (Crescent  City) 
— Unwaiering  old  mine  on  Chrome  hill  has 
commenced. 

Eldorado    County 

ROCKY  BAR  (Placerville)  — Installing 
gasoline  engine,  hoist,  pumps  and  other 
equipment.  Development  in  progress.  J.  A. 
Prentiss   is   superintendent. 

Humboldt   County 

MANGANESE  DEPOSIT  being  developed 
at  Blocksburg  and  ore  hauled  to  railrftjid 
for   shipment. 

Imperial    County 

IMPERIAL  REDUCTION  (Pasadena)  — 
Application  for  U.  S.  patent  on  American 
Girl,  American  Girl  Extension,  Western. 
Homestake,  Black  Rock,  Annex.  Also  niin- 
mg  claims  situated  near  Ogilby,  in  south- 
ea.stern  part  of  county,  northwest  of  Yuma 
and  known  and  operated  as  American  Girl 
mine. 

Inyo  County 

MINERAL  PRODUCTION  in  1917.  ac- 
cording to  U.  S.  Geological  Survey,  is  valued 
at  $2,959,504.  Total  tonnage  of  ore  treated, 
84,508     tons;    gold    yield,    $121,313;    silver, 


048,791    oz.  ;    copper,    744,582    lb.;    lead,    19,- 
671,732   lb.  ;  zinc,   3,956,343   pounds. 

Madera    County 

TEXAS  FLAT  (Coar.segold) — to  increase 
operations.  Large  supply  of  water  antici- 
pated,  and  mill  will   resume  in  fall. 

MINARETS  MINING  (Mammoth)  — 
Ore  carrying  silver  and  zinc  disclosed  in 
new  development  tunnel. 

Placer  County 

FARMERS'  LIME  (Auburn)'-Installing 
crusher    and    kilns. 

Plumas     County 

BUSHMAN  PLACER  (Quincy)  —  Steam 
hoist  and  pumps  to  handle  gravel  and  water 
to  be  installed  and  contracted  to  S.  R. 
Ede  and  Louis  Smith  by  San  Francisco 
owners. 

Shasta  County 

MAMMOTH  (Kennett) — Smeltery  pro- 
duction during  July  was  1,330,000  lb.  of 
c-c'pper. 

MOUNTAIN  COPPER  (Keswick)— Iron 
^Mountain  and  Hornet  mines  averaging  800 
tons  of  ore  a  day.  Shipments  to  Martinez 
smeltery  normal,  in  spite  of  labor  short- 
age, which  chiefly  affects  development. 
Enlargement  of  concentrating  plant  at  Min- 
nesota station  to  300-ton  capacity  to  be 
completed   by   September. 

BIG  PINE  CHROME  (Redding)  —  New 
deposit  in  Shotgun  district  discovered  by 
Antone  Orsini. 

REID  (Redding) — Quartz  mining  in  Old 
Diggings  district  resumed.  Contract  for 
150  to  200  tons  daily  delivered  at  Mammoth 
smeltery,    at   Kennett,    has   been   made. 

BULLY  HILL  (Winthrop) — Copper  pro- 
duction m  first  half  of  1918  amounted  to 
1,623,591  lb.;  silver,  2628  oz.  ;  gold,  449 
cz.  Construction  of  flotation  plant  pro- 
gressing. Expect  first  unit  ready  in  Sep- 
tember. 

Sierra  County 

WISCONSIN  (Downieville) — Driving  drift 
in  gravel  channel  and  developing.  Wagon 
hauling  to  supplant  packing  by  mules. 

Siskiyou    County 

CHROME  DEPOSITS  are  reported  near 
Eddy  Mountain.  The  Caldwell  mine  has  20 
tons  on  the  dump  running  as  high  as  50%. 
Prospectors  are  working  south  of  Shasta. 
Liberty  Mining  Co.,  in  Little  Humbug  dis- 
trict, has  100  tons  on  the  dump  to  be  hauled 
by  motor  tiucks  to  Yreka  for  rail  shipment. 
Installation  of  concentrating  mill  contem- 
plated. Scott  River  district  is  producing 
about  20  tons  a  day,  which  is  hauled  by 
team  32  miles  and  transferred  to  motor 
trucks  for  Yreka.  Concentrating  mill  at 
Yreka,    enlarged    to    150    tons,    is    operating. 

Sonoma    County 

MANGANESE  DEPOSIT  near  Lytton  to 
ship  ore  to  Noble  Electrolytic  Steel  Co., 
at  Heroult. 

Tuolumne    County 

SPRINGFIELD  TUNNEL  (Columbia) — 
New  tunnel  making  good  progress  through 
.'soft  ground,  requiring  timbering.  Raise  to 
be  driven  for  air  at  1200-ft.  point.  Depth 
of  gravel  to  be  determined  by  drilling,  and 
tunnel  will  be  advanced  to  provide  for 
drainage    and    economical    working. 

EAGLE-SHAWMUT  (Shawmut)  —  Im- 
pounding dam  for  tailings,  un-ler  construc- 
tion, made  necessary  by  closing  down  of 
chlorination  plant  and  changes  in  milling 
methods. 

Yuba   County 

MACEY  (Camptonville) — Development  to 
be  resumed  by  L.  C.  Trent.  Ore  carries 
gold,  silver  and  copper. 

COLORADO 

San  Juan    County 

CJOLD  KING  EXTENSION  (Silverton) — 
Company  recently  incorporated  has  taken 
over  old  Gold  King  mine,  at  Gladstone, 
and  six  other  claims  between  it  and  Sunny- 
side  mine.  Development  work  in  new 
ground  from  Gold  King  workings  to  be 
immediately  started  under  management  of 
W.  Z.  Kinney. 

IDAHO 

Bonner    County 

FALLS  CREEK  (Sandpoint) — Has  com- 
pleted installation  of  compressor,  50-ton 
mill  and  power  plant. 


Shoshone  County 

A  J  AX  (Burke) — Crosscutting  north  from 
Oom    Paul    tunnel    for   vein. 

IDAHO-CARBONATE  (Mullan)— Has  cut 
galena  in  shaft.  W.  E.  Greenough  ia  man- 
ager. 

SUNSET  (Sunset) — Fire,  caused  by  light- 
ning, recently  destroyed  engine  and  com- 
pressor   house. 

AMAZON  -  MANHATTAN  (Wallace)  — 
To   resume  operations  at   400-lon  mill. 

NATIONAL  (Wallace) — Completed  alter- 
ations to  mill  and  to  resume  operations 
soon.  Mining  ore  on  800  level  in  addition 
to    lower    levels. 

.MICHIGAN 

Copper    District 

ALLOUEZ  (Allouez) — Mined  54,000  tons 
during  July. 

SENECA  (Calumet) — Sunk  vertical  shaft 
202  ft.  during  July. 

FRANKLIN  (Demmon) — Closed  down 
mill,  pending  decision  of  Government  re- 
garding freight  rate. 

QUINCY  (Hancock) — Framework  for 
skip-run  of  new  hoist  being  placed. 

•    ISLE  ROY  ALE  (Houghton) — Mined  77,000 
tons  during  July. 

AHMEEK  (Kearsarge) — Has  reopened 
No.  3  shaft,  but  No.  4  shaft  will  remain 
closed.     Operating  three  shafts. 

OSCEOLA  (0.sceola) — July  tonnage 
amounted  to  103,000,  as  against  104,000  tons 
in  June. 

COPPER  RANGE  (Painesdale)— To  drill 
four   more   holes  on  land  below   Globe. 

MICHIGAN  (Rockland) — Cut  epidote 
vein  at  180  ft.  in  north  drift.  July  tonnage 
was   3414   tons. 

MINNESOTA 

Mesabi  Range 

SARGENT  (Keewatin) — Winston  Dear 
Co.  preparing  to  strip  property  for  the 
Wisconsin  Steel  Co.,  operators.  New  camps 
being  built. 

MISSOURI 

Joplin  District 

ST.  JOSEPH  LEAD  (Herculaneum) — 
Announced  by  National  Labor  Board  that 
award  has  been  rendered  granting  general 
increas  in  wages,  establishing  minimum 
wage  and  providing  a  system  of  collective 
bargaining  between  employer  and  employee. 
Award  is  made  retroactive  to  April  21. 

MONTANA 

Silver  Bow   County 

BUTTE  COPPER  AND  ZINC  (Butte) — 
Shipments  for  six  months  ended  June  30 
were  22,700  tons  zmc  ore  and  28,900  tons 
manganese  ore,  which  netted  to  the  com- 
pany  $268,337.59. 

NKV.XDA 

Clark    County 

MOUNTAIN  TOP  (Goodsprings) — Vana- 
dium ore  opened  some  time  ago  by  Kennedy 
and  Wilkinson,  operating  under  lease  from 
Campbell  estate.  Shipments  now  being 
made. 

Douglas    County 

KENNEDY  COPPER  (Buckskin) — De- 
velopment work   from   shaft  to   be  pushed. 

Esmeralda  County 

ATLANTA  (Goldfleld)  —  Following  a 
brief  walkout  of  miners,  work  resumed. 
Crosscut  to  foot  wall  of  vein  on  1850  level 
again  being  driven.  Incline  winze  from 
1750  level  opened  stringers  of  high-grade 
ore,  and  foot  wall  will  be  thoroughly 
explored. 

GOLDFIELD  MINING  AND  ORE  RE- 
DUCTION (Goldfield)— Shaft  down  200  ft. 
Four-drill  compressor  to  be  installed  and 
sinking  pushed.  Company  owns  seven 
claims   on    Divide  vein. 

SILVER  PICK  CONSOLIDATED  ((Jold- 
field) — Shaft  nearing  1200  level,  from  which 
extensive    lateral    work    will    be    done. 

Lyon    County 

NEVADA-DOUGLAS  (Ludwig) — Change 
of  management  and  staff  being  made. 
Regular  shipments  being  made  to  Thomp- 
son smeltery. 
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MoCONXKI.I.  uMason) — Shipping  car- 
bonate   ore   from   surface   workings. 

Nye    County 
TOXOPAH  DISTRICT  ore  Pro^.^.^tion  for 
the  week  ended  July  2  7  totaled  lO.ObS  tons 
of    an    estimated    gross    milling    '"^^"'^V 1 
$171,105.      Producers    were:    Tonopah    Bel- 
mont.   1934    tons:    Tonopah    Mining     3800  . 
Tonopah   Extension.    2259:   J>ni_B"^'^'^v„^"' 
We<=t  ^nd     1005  :    Halifax.    107  :    Montana, 
29^     and    MacNamara.    315    tons.      Produc- 
tion for  the  week  ended  Aug.  3  totaled  9722 
tons    of   an   estimated   gross   milling    return 
of     $16:..2  74.       Producers     ^v^re  ^  .  TonoPah 
Belmont.  1985  tons;  Tonopah  Mining,  3700 
Tonopah  Extension.  2108  :  J'"]  Sutler    285 
West    End.     1049:    Halifax.     48.     Montana, 
Se!  Mac  Samara.   315;   Cash  Boy.    39  :   Ues- 
cue.  68,  and  miscellaneous  39  tons. 

MAVHKTT\X  CON'SOLIDATED  (Man- 
hatl^nTl-R^e  from  the  300  level  on  the 
High  Grade  vein,  when  holed  througn, 
wi"^  improve  ventilation  and  permit  fur- 
ther development  of  High  Grade  ana 
Mushett   veins. 

MAXH\TT\N  DEXTER  (Manhattan) — 
Makuig  test  run  of  ore  from  the  Juhl  Nelson 
lease  at  AVar   Eagle  mill. 

rXIOV  AMALGAMATED  (Manhattan)-- 
Croicut  ft^m  shaft  on  700  level  being 
Si^n^d  toNvard  orebody  developed  from  the 
upper    levels. 

■VTHITE  CAP  (Manhattan) — Plans  to 
sirT^vbrking  shaft  another  150  ft.  below 
fifth  level  on  contract. 

DIVIDE  (Tonopah)— Shaft  station  being 
cut  on  300  level  and  some  ore  of  convmcrcia) 
grade    opened. 

CJOLD  ZONE  (Tonopah)— West  drift  on 
285  level  being  driven  to  connect  with 
Tonopah    Divide    mine. 

TONOPAH  DIVIDE  (Tonopah)— To  in- 
stall electric  hoist  and  compressor  and 
advance  development  work  as  rapidly  as 
^ssible.  Crosscut  on  350  level  being  drven 
to  cut  vein  opened  on  level  above  no^v  in 
60  ft.  Electric  power  line  to  camp  ol 
Divide  recently  completed  by  Nevada-Cali- 
fornia  Power    Company. 


OREGON 
Jnrkson    County 

RAY  &  IIAFF  GROUP  (Gold  Hill)  — 
A  second  strike  has  been  made  on  the 
main  vein  in  new  drift  on  600  level.  New 
hoist  and  machinery  being  erected  and  re- 
duction plant  being  assembled.  J.  G.  Davies 
and  associates,  of  Sacramento,  Calif.,  are 
lessees. 

RED  OAK  (Gold  Hill)— Has  been  sold 
to  R.  E.  Doan,  of  (Sold  Hill.  Mine  closed 
for  20  years.  New  owners  to  reopen  and 
equip  at  once. 

Josephine    County 

GOLCONDA  (Waldo) — Shipped  450  tons 
of  chrome  jre  in  May;  1035  tons  in  June; 
and  1500  tons  in  July.  R.  J.  Rowan  is 
engineer   in   charge. 


SOUTH  DAKOTA 

Cll8t«r    County 

FOYE  (Custer) — Work  has  been  started. 
Expects  to  make  regular  shipments  of 
mica. 

OLD  MIKE  (Custer) — Making  regular 
shipments   of   mica   to   Chicago. 

SPOKANE  LEAD  AND  SILVER  (Cus- 
ter)— Plant  in  operation  and  producing 
lead-silver  concentrates.  Motor  trucks  to 
be  used  to  haul  to  railroad. 

Lawrence    County 

ECHO  (Deadwood) — Pumps  being  in- 
stalled. Shaft  to  be  sunk  deeper  to  develop 
lead-silver  ores. 

TITANIC  (Deadwood) — To  resume  work 
and  drive  1200-ft.  tunnel  under  contract. 
Work   to  start   this   month. 

BISMARK  (Lead) — Tungsten  being  re- 
covered,  in  addition   to  gold-silver  ore. 

TINTON  (Tinton) — Concentrating  tin 
ores.  One  shipment  of  concentrates  made 
to  Eastern  market. 

Pennington     County 

GOLD  KING  (Rochford) — Machinery  has 
been  installed  and  sinking  of  three-compart- 
ment  shaft   started. 


NEW    MEXICO 

Grant    County 

MANGANESE  CLAIMS  are  being  worked 
20  miles  north  of  Lordsburg  by  Tuck  Ed- 
wards -.nd  associates,  of  Duncan.  Ariz. 
Trucks  will  be  used  to  haul  ore  to  Lords- 
burg. 

ATWOOD  (lordsburg)— Sinking  20n-ft 
shaft  started  on  Southern  group.  Old  shaft 
ha«  been  re-collared,  new  compressor  and 
Diesel  engine  installed.  Old  workings  have 
been  re-sampled. 

BOUNDS  AND  RICE  (Lordsburg)  — 
Fluorspar  properties  30  miles  northea.st  to 
be  worked  under  lease  by  H.  M.  Maple. 

L\ST  CHANCE  (Lordsburg)  —  Wprk 
startfd  on  50-ton  unit  of  mill.  Viola,  ad- 
joining property,  being  unwatered  for  ex- 
amination purposes,  and  if  satisfactory  will 
take  mine  over.  Basil  Prescott  is  general 
manager. 

PHILLIPS  (Steeple  Rock)— Producing 
high-grade  fluorspar  and  will  ship  from 
Duncan.  Ariz.  T.  O.  Phillips  is  superin- 
tendent. 

Lnna    County 

WATERLOO  (Tres  Hermanos) — Main 
Bhaft  down  100  ft.  to  be  sunk  another  100 
ft  and  drift  300  ft.  Vein  carries  lead- 
■llver.     Thl8  to  be  followed  by  concentrator. 

OKT,.\nOMA 

Joplln     DiHtrItt 

nORRIS  (Miami)— Sinking  shafts  to 
deeper    ore    level,    and    will    drain    ground. 

n  V  SHAIII'K  f  Miami)-  Has  taken  over 
Hcott-Kagl'-  :ind  '^'..•iri'l'T  mlnen.  wast  of 
Quapaw.  and  will  operate.  Bcott-Eagle  mill 
to   Ix-   u»M;d   for  both   mine*. 

n<">»V)THY  BIIX  (Plcher)  —  Started 
fi»«Tftflon  of  new  1000-ton  mill  between 
T:ir  River  and  Plrher,  J.  R.  Cole,  of  Tulpa, 
Okla..  Ill  manager. 

ALAMO  (Quapaw)— To  ulnk  Hhaft  Joe 
T     Burgher,   of    Dallaii.    Ttx..    U   preHldent 

BIO  TKN  (Quapaw) — To  ulnk  whaft  on 
1epM>  near  I..lri<-olnvltle  noon. 


TENNESSEE 
Carter  County 

PATTON  (Breamer) — Manganese  prop- 
erties have  been  taken  over  by  L.  D. 
Gasteiger  and  O.  W.  Richarson,  who  will 
install  a  two-log  washer,  with  a  second  soon 
to    follow. 

WILLIAMS  (Elizabethton) — Option  taken 
bv  local  interests  and  manganese  has  been 
found  in  promising  amounts.  Shaft  to  be 
sunk  100  ft.  to  prove  depth  of  the  ore.  and, 
if   satisfactory,    a   washer   will   be   built. 

H.  V.  MAX"WELL  (Hampton) — Shipped 
four  cars  high  manganese  ore  during  July. 


UTAH 

Juab    County 

TINTIC  DISTRICT  SHIPMENTS  for  the 
week  ended  Aug.  2  were:  Dragon  Consoli- 
dated 52  cars;  Chief  Con.solidated,  31; 
Tintic  Standard,  18  ;  Iron  Blossom.  15  ;  Cen- 
tennial-Eureka,  15  ;  Eagle  and  Blue  Bell, 
11-  Colorado,  8;  Gemini.  7;  Gold  Chain, 
6  ;  Grand  Central,  5  ;  Godiva,  2  ;  Ridge  and 
Valley,  2  ;  Victoria,  2  ;  Shoewers,  2  ;  Scran- 
ton.  2  ;  Sunbeam.  1  ;  Gold  Key,  1  ;  Swansea, 
1;  Yankee.  1 ;  Eureka  Hill,  1.  Total,  184 
cars. 

TINTIC  SHIPMENTS  during  July 
amounted  to  620  cars,  as  compared  with 
C86  cars  In  June,  29  properties  shipping. 

APEX-STANDARD  (Eureka) — Work  to 
htart  immediately  in  hope  of  finding  exten- 
sion of  Tintic   Standard   vein. 

EUREKA  LILY  (P^ureka) — Developing 
on  1400  level. 

EUREKA  METALLURGICAL  (Eureka) 
— Small  experimental  plant  using  flotation 
making  good  recoveries  from  Tintic  ores. 

NORTH  BECK  (Eureka) — Shaft  now 
down  1150  ft.  to  be  sunk  to  1200  level  and 
drifting  started. 

DRAGON  CONSOLIDATED  (Silver 
rity) — Shipping  fluxing  ores  and  silver- 
lead-gold   ore   from    north   end   of  property. 

TINTIC  MIIJ..ING  (Silver  City) — Treat- 
ing 150  to  200  tons  of  ore  dully,  and 
makinK  profit. 


Salt    Lake    County 

COLUMBUS-REXALL  (Alta) — New  ore 
opened  in  drift  has  widened  out  and  is 
thought  to  be  part  of  the  old  producing 
orebody. 

SOUTH  HECLA  (Alta) — Ore  being 
shipped  from  four  different  stopes.  Mining 
in  eastern  zone  is  in  sulphides,  and  car- 
bonates  in  western. 

MONTAN.\-BINGHAM  (Bingham)  — 

Marketed  three  cars  of  ore  in  the  last  three 
weeks. 

OHIO  COPPER  (Bingham) — Third  unit 
of  new  flotation  plant  treating  500  tons 
daily.  Fourth  unit  expected  to  start  be- 
fore end  of  August  and  fifth  about  Octo- 
ber 1. 

Summit    County 

PARK  CITY  SHIPMENTS  for  week  end- 
ed Aug.  3  amounted  to  3,564.920  lb.  the 
largest  shippers  being  Ontario  Silver,  Sil- 
ver King  Coalition.  Judge  Mining  and 
Smelting  and  Silver  King  Consolidated. 

NAILDRIVER  (Park  City) — New  strike 
reported   promising.      Operated   under   lease. 

ONTARIO  SILVER  (Park  City) — Owing 
to  caving  of  ona  of  principal  stopes,  July 
production  was  materially  decreased.  An- 
other stope   being  opened  on   1700   level. 

SILVER  KING  CONSOLIDATED  (Park 
City) — Progress  being  made  in  alterations 
to  mill  which  will  permit  production  of 
zinc  concentrates. 

UtaJi   County 

LIVE  YANKEE  (American  Pork) — Body 
of  ore  exposed  by  wash-out  in  mountain 
by  recent  cloud-burst. 


WASHINGTON 

Okanogan     County 

GRANT  (Chesaw) — Resuming  operations 
and  plan  extension  of  tunnel. 

NEUTRAL  (Chesaw) — Have  resumed 
hauling  of  iron  ore  for  use  of  Northwest 
Magnesite  Co.  as  flux. 

Stevens    County 

ELECTRIC  POINT  (Northport) — Station 
cut  at  800  level  and  crosscutting  for  ore. 
Difficulty  in  receiving  material  has  de- 
layed   completion    of    tramway. 


CANADA 

Briti.sh    Columbia 

GRANBY  CONSOLIDATED  (Anyox) — 
Strike  has  been  settled  and  men  have 
returned  to  work. 

STEWART-CALVERT  (Cascade) — Oper- 
ating chromite  claims  and  have  made  ship- 
ments. 

MANGANESE  SHIPMENTS  are  being 
made  from  property  near  Kaslo  operated 
by  B.  F.  Millard,  of  Seattle.  Drying  plant 
is   being    installed. 

LADYSMITH  SMELTING  (Ladysmith)— 
Has  purchased  Double  Header  property  at 
Nespelem    and   will    develop   on    large   scale. 

Ontario 

ANKERITE  (Porcupine) — Opening  UP 
350   level.      Douglas  Mutch  is  in  charge. 

OPHIR  (Cobalt) — Sinking  winze  to  de- 
^elop    veins    at    contact. 

ADANAC  (Coleman) — Continuing  drift 
on   mineralized   vein   to   cut   high-grade   ore. 

KEELEY  (South  Lorrain) — To  enlarge 
operations.  Property  has  been  idle  some 
time. 

COBALT-ALADDIN  (Kirkland  Lake)-- 
Crosscut  at  .south  workings  being  continued. 
North   shaft   has  been   sunk   300   feet. 

KIRKLAND  LAKE  GOLD  (Kirkland 
Lake) — Main  shaft  has  been  sunk  230  feet. 

MINAKIOR-KIRKLAND  (Kirkland  LaJ^e) 
— Shaft  sunk  70  feet.  Work  being  done  by 
company. 

.MKXICO 


GREENE  CANANEA  (Can  an  ea) —Pro- 
duction in  July  was:  Copper.  5.000,000  10.; 
silver,    146.000   oz.,    and   gold,    1185    ounces. 
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The  Market  Report 
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SILVER  AND  STERLING   EXCHANGE 

\ug. 

9 
10 

Sterl- 
ing 
Ex- 
change 

Silver 

Aug. 

Sterl- 
ing 
Ex- 
change 

Silver 

New 

York, 
Cents 

Lon- 
don, 
Pence 

New 
York, 
Cents 

Lon- 
don, 
Pence 

4   7530 
4.7530 
4.7550 

99| 
991 
991 

Jill 

48H 

12 
13 
14 

4.7600 
4.7600 
4.7600 

99f       48H 
99|      48H 
99f   1  48H 

I  New  York  quotations  are  as  reported  by  Handy 
k  Harman  and  are  in  cents  per  troy  ounce  of  bar 
lilvor,  999  fine.  London  Quotations  are  in  pence  per 
rov  ounce  of  sterling  silver,  925  fine. 


OAILY  PRICES  OF  METALS  IN  NEW  YORK 

Copper 

Tin 

Lead 

Zinc 

\uc 

Electro- 
lytic 

Spot. 

NY. 

St.  L. 

St.  L. 

8 

*26 

8  05 

7.75 

8.07i 
@8.  I2i 

©81 

8 
@8 

8 
@8i 

8| 
@Si 

8f 
@8f 

9 

*26 

8  05 

7.75 

10 

12 
13 

*26 
*26 
*26 

8.05 
8  05 
8.05 

7.75 
7  75 
7.75 

14 

*26 

t 

8  05           7.75 

*  Price  fixed  by  agreement  between  American 
upper  producers  and  the  U.  S.  Government,  accord- 
pg  to  official  statement  for  publication  on  Friday, 
September  2 1 ,  1917,  and  July  2,  1918. 

t  No  market. 

The  above  quotations  (except  as  to  copper,  the 
]>rice  for  which  has  been  fixed  by  agreement  between 
Vmerican  copper  producers  and  the  U.  S.  Govern- 
nent,  wherein  there  is  no  free  market)  are  our 
ippraisal  of  the  average  of  the  major  markets  based 
:enerally  on  sales  as  made  and  reported  by  producers 
ind  agencies,  and  represent  to  the  best  of  our  judg- 
nent  the  prevailing  values  of  the  metals  for  the 
Icliveries  constituting  the  major  markets,  reduced  to 
oasis  of  New  York,  cash,  except  where  St.  Louis  is 
he  normal  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ngots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  0.  lOc. 
lelow  the  price  of  wirebars,  cakes  and  ingots. 
I   Quotations    for   spelter    are    for    ordinary    Prime 
Vestern  brands.     We  quote  New  York  price  at  35c. 
ler  100  lb.  above  St.  Louis. 


LONDON 

Copper           1       Tin       i     L^ad 

Zinc 

Standard 

Elec- 
tro- 

i 

.^UE. 

Spot  1  3M. 

lytic 

Spot 

3M. 

Spot 

3M. 

Spot 

8 

122 

122 

137 

387i 

387i 

791 

?M 

54 

9 

122 

122 

137 

387Ji 

3874 

Z94 

784 

54 

10 

12 

122 

122 

137 

387^ 

3874 

294 

294 

54 

13 

122 

122 

137 

387i 

3874 

29i 

284 

54 

14 

122 

122       137 

385i 

3854 

294 

284 

54 

continued  until  Nov.  1,  passed  without  sub- 
sequent comment  or  gossip.  The  price  hav- 
ing been  thus  arranged  for  75  days  to  come 
domestic  manufacturers  placed  orders  more 
freely.  The  Government's  requirements 
continue   to   be    large. 

President  Wilson  approved  on  Aug  9 
the  continuence  to  Nov.  1  of  the  existing 
maximum   price   of   26c.   per  lb.   for   copper. 

Copper  She«t»i — Situation  unchanged  • 
prices  not  quoted.  Copper  wire  is  quoted 
at  29  to  30c.  per  lb.  f.o.b.  mill,  carload  lots 
subject  to  any  change  in  the  price  of  cop- 
per. ' 

^ ,?•" — The  large  arrivals  of  Banka  and 
Chinese  tin  in  July  and  August  have  made 
the  domestic  situation  very  much  easier 
temporarily    at    least. 

Banka  tin  is  quoted  at  92  @  93c.,  but 
sales  as  low  as  90c.  have  been  reported 
However,  these  are  for  small  lots.  Much 
of  this  tin  that  has  recently  arrived  was 
purchased  many  months  ago,  and  the  own- 
ers of  It,  being  apparently  fearful  of  a 
drastic  downward  regulation  of  price  are 
anxious  to  dispose  of  it  quickly.  Produ- 
cers and  merchants  in  the  East  take  a  dif- 
ferent view,  and  we  have  therefore  the 
situation  of  metal  being  obtainable  in  this 
market  at  92® 93c.,  while  it  is  not  to  be 
had  for  prompt  shipment  from  Batavia  at 
less  than  $1.01  (?i)  1.05. 

.„Straits  tin  was  quoted  in  Singapore  at 
£388,  c.i.f.,  London,  on  Aug.  8  and  9  •  at 
£383i  on  Aug.  13  ;  and  £381J  on  Aug.  14, 

Lead — This  metal  is  very  scarce,  there 
being  nowhere  near  enough  available  to 
supply  the  demand.  The  lead  producers- 
committee  is  handling  the  situation  with 
the  utmost  fairness  and  with  excellent 
judgment.  All  of  the  producers  have  prac- 
tically pooled  their  supplies,  and  the  com- 
mittee is  allotting  among  manufacturers  ac- 
cording to  their  needs.  To  all  intents  and 
purposes  lead  is  being  rationed,  like  coal, 
sugar,  etc.  Manufacturers,  especially  the 
larger  ones,  understand  the  situation  and 
are  doing  everything  they  can  to  make 
things  easier.  The  market  is  therefore 
quite  free  from  any  frantic  demands,  and 
both  looks  and  is  quiet  and  orderly,  but 
the  mortifying  fact  remains  that  our  lead 
supply    is    short. 

Zinc — Producers  on  Aug.  8  made  ten- 
ders to  the  Government  on  its  inquiry  for 
3000  tons  of  common  spelter,  for  accept- 
ance Aug.  9.  The  order  did  not  go  to  any 
one  concern,  the  Government  selecting 
the  lowest  parts  of  scale  bids.  The  entire 
quantity  was  therefore  obtained  at  a  low 
price.  However,  the  consummation  of  this 
business  stirred  up  the  market  and  caused 
a  sharp  advance  in  price,  but  producers  did 
not  succeed  in  doing  much  business,  the  up- 
ward movement  being  apparently  due 
largely  to  the  bidding  of  speculators. 

Zinc  Sheets — LTnchanged  at  $15  per  100 
lb.,  less  usual  trade  discounts  and  extras  as 
per  list  of  Feb.   4. 


The  above  table  gives  the  closing  quotations  on 
vondon  Metal  Exchange.  All  prices  are  in  pounds 
tcrling  per  ton  of  2240  lb.  For  convenience  in 
■omparison  of  London  prices,  in  pounds  sterling  per 
!240  lb.,  with  American  prices  in  cents  per  pound 
he  following  approximate  ratios  are  given,  reckoning 
•xchange  at  $4.7515:£294  =6.2576c.;  £54  =  1 1.4545c.; 
£1IO  =  23.3333c.;  £125  =  26.515Ic.;  £260  =  55. 1513c.; 
£280  =  59. 3937c.;  £300  =  63.6362c.  Variations,  £1 
=  0.2121205c. 


Metal  Markets 

NEW   YORK,   Aug.    14,    1918 

The  chief  features  of  interest  in  the  mar- 
:ets  this  week  were  the  sharp  advance  in 
he  price  for  spelter,  and  the  temporary 
!asing  in  the  domestic  situation  in  tin. 
■  Copper — The  meeting  between  the  pro- 
ItJcers  and  the  price-fixing  committee  last 
vVednesda.\-,    at    which    the    26c.    price    was 


Other    Metals 


Aluniinum — Price  fixed  at  33c.  per  lb.  for 
lots  of  50  tons  or  more,  ingot,  98-99% 
grade.  Sheets  are  42c.  per  lb.  for  18  gage 
and  heavier.  Price  established  June  1  and 
continues   to    Sept.    1.      Unchanged. 

.\ntinnony — This  metal  became  decidedly 
strong  on  increased  inquiry  by  consumers, 
which  resulted  in  considerable  business. 
The  situation  is  such  that  even  a  moderate 
demand  is  bound  to  put  up  the  price,  for 
Chinese  producers  do  not  want  to  sell  even 
at  present  prices,  saying  that  the  market 
is  still  below  their  cost  of  production.  There 
were  also  reports  this  week  that  Japan  had 
been  buying  antimony  in  China,  which  is 
not  improbable,  in  view  of  the  recent  Jap- 
anese demand  for  other  metals.  In  this 
market  business  in  antimony  was  done  at 
advancing  prices,  and  at  the  close  we  quote 
spot  at  14c..  and  very  strong.  "We  quote 
futures  at   13c.,   c.i.f.,   in  bond. 

Bismuth — Metal  of  the  highest  purity  for 
])harmaceutical  use  is  quoted  at  $3.50  per 
lb.    for  wholesale   lots — 500    lb.    and   over. 

Cadmium — This  metal  is  quoted  $1.50  f?/ 
1.75  per  pound. 


>"">><"<""i<' i'>iiiiii:iiiiiiiiiiiiiiiiriiiiiiiiiiiiimiiiitiiiiiitiitiriiitiiiintiiiiiiiiiiii 


Nickel — Market  quotation:  Ingot  40c  • 
shot  43c.  ;   electrolytic  45c.   per  lb. 

QuIckHtlver — Unchanged  at  $125.  San 
Francisco  reports,  by  telegraph,  $117.50, 
strong. 

Gold,  Silver  and  Platinum 

Gold — The     withdrawal     by     the     United 

States  of  the  offer  made  last  October  per- 
mitting the  exportation   to   Peru  of   $6,000,- 

000  in  gold  annually,  and  the  transfer  with- 
m  three  months  after  peace  was  signed 
of  the  Peruvian  gold  deposited  with  the 
Federal  Reserve  Bank  in  New  York,  ac- 
cording to  the  "Tribune,"  has  caused  the 
complete  collapse  of  the  Peruvian  currency 
law.  The  Government  will  send  to  Con- 
gress a  new  project  designed  to  meet  the 
serious   financial    situation. 

The  general  stock  of  money  in  the  United 
States  on  Aug.  1,  totaled  $6,896,089,799;  of 
this  $3,080,767,801  was  in  gold  coin-  and 
bullion,  $473,197,959  in  standard  silver 
dollars  and  $232,222,651  in  subsidiary 
silver.      The  money   in   circulation   on   Aug. 

1  was  $5,559,396,561,  or  $52.44.  per  capita. 
On  Aug.  1,  1917,  the  per  capita  circulation 
was  $46.53. 

Silver — Silver  quotations  unchanged. 
China  demand  continues  urgent,  and  there 
is  a  good  profit  in  exchange  by  buying 
silver  over  $1  per  oz.  and  shipping  to  China. 
It  seems  probable  that  our  Government  will 
take  steps  to  prevent  such  shipments,  other- 
wise the  U.  S.  Government  and  her  Allies 
will  be  unable  to  buy  silver  on  the  Gov- 
ernment basis  of  $1  per  oz.  for  war  needs. 

Mexican  dollars  at  New  York :  Aug.  8. 
77;  Aug.  9,  77;  Aug.  10,  77;  Aug.  12,  77; 
Aug.  13,  77;  Aug.  14,  77. 

Platinum,   Palladium   and   Iridium — Prices 

fixed  at  $105,   $135   and   175,  respectively. 


Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Aug.  10 — Blende,  per  ton, 
high,  $76.90;  basis  60'/,  zinc,  premium.  475; 
Class  B  $65(?i)60;  Prime  Western  $47. 50(g) 
45;  calamine,  basis  40'/^  zinc,  $37.50'a30. 
Average  selling  prices:  blende,  $54.86; 
calamine,   $35.81  ;   all  ores,    $54.16. 

Lead,  high.  $102.96;  basis  807r  Pb,  $100; 
average  selling  price,  all  grades  of  ore, 
$100.75    per   ton. 

Shipments  the  week:  Blende,  10,606; 
calamin.;,  399,  lead  1092  tons.  Value,  all 
ores  the  week,  $706,110. 

The  blende  market  strengthened  ma- 
terially today,  with  all  buyers  going  out  of 
the  market  short  of  purchasing  the  amounts 
ordered. 

Though  the  lead  basis  is  still  quoted  $100, 
active  buying  crowds  up  some  settlements 
to  a  point  that  indicates  a  higher  basis. 
Two  of  the  buyers  are  finding  it  hard  to 
compete   and    secure    an.v    ore. 

No  matter  how  light  the  buying  next 
week,  sellers  will  probably  hold  firm  for 
stronger  prices  in  line  with  the  stronger 
spelter  market. 

Platteville.  Wis.,  August  10. — Blende, 
basis  60%  zinc,  highest  settlement  price  re- 
ported was  $70  per  ton ;  premium  grade, 
base  $75  per  ton ;  high-lead  blende,  base 
$50  per  ton. 

Lead  ore,  basis  809^  lead,  $93  per  ton 
base.  Shipments  reported  for  the  week 
were  2510  tons  blende,  146  tons  galena,  and 
869  tons  sulphur  ore.  For  the  year  to  date 
the  tola's  are  79,667  tons  blende,  4506  tons 
lead,  and  31,219  tons  sulphur  ore.  During 
the  week  2906  tons  blende  were  shipped 
to  separating  plants. 

Other  Ores 

Chrome  Ore — Considerable  business  was 
again  done  at  $1.70  per  unit  for  B0% 
material. 

Manganese  Ore — Unchanged. 

IMolybdeniim  Ore — I'nchanged. 

Tiingst«>n — The  market  is  very  active  in 
high-grade  ores.  Price  of  high-grade  wol- 
framite   is    $23-24.50;    highest-grade   .scheel- 
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it<^  i.^  ouoted  at  $24.50  to  $25.  Impure 
ores  are  much  neelected.  but  are  quoted  at 
$18  to  I20  per  unit,  according  to  amount  of 
impurity. 

Other  Minerals 

Pyrites— Spanish     lump     »s     cjuotable     to 

those  who  possess  a   l'<',^"^„%{[5>'?„^f,%f  9s. 

ernment  at  Kc.  per  unit  on  the  basis  01  ..^ 

ocean  freight,   buyer   to   pa>    ^^  ar 

"  <",    and    excess    freigrnt. 

t-remely  ditticult  to  obtain     Domestic  pyr„.. 

'^"^^""%;^:i,rnr'to^  l'^,w.l^.*'h'sY^'  •  some 
mine,    accordinp    to 

mines  in 

34c.    per 

for  fines 


iilu'5    coke    is    promptly    discovered    and    al- 
J '"^  .,..    ,..1,..^..*^  it    will     do    the    most    sood. 

to 


rislx 
Tonnage 


less 
ex- 


Alost  of  the  furnaces  would  be  glad 
;tock  some  coke,  but  they  rarely  .have  an 
opportunity  to  do  so.  Connellsville  coke 
remains  at  $6  for  furnace  $7  for  foundry, 
72-hour  selected,  and  $7.30  f9r  cru.^ied. 
over  3-in..  these  being  the  set  limits.  Coke 
screenings  from  old  dumps  when  clean  and 
over  3-in.  bring  $6.50  as  an  open  — i-t 
price,   the  limit  being   $7.30. 


STOCK  OUOT.\TIONS 


market 


X.  Y.  EXCH.t 


MONTHLY  AVERAGE  PRICES  OF  METALS 


"the  South  are  reporting  pricey  a^ 
unit  for  lump  and  32c  per  unit 
f.o.b.   mines.     Unchajiged. 

Iron  Trade   Review 

»  PITTSBURGH — \ng.    13 

vi-av«!  occurred  in  July,  the  output  is  le 
gard^d  as  satisfactory.  ^August  during 
fi^ich  the  weather  has  been  still  hotter 
than  la«t  month  thus  far.  is  likely  to  show 
k^urther  decrease,  but  heavy  outputs  are 
^■cnected  in  September  and  October. 
^""Sl^  rfbi^^ion 'of  steel  products  to  jobbers 
this  month  will  be  fairly  adequate  m  the 
case  ^f  pipe  and  wire  products  but  bar. 
sheet  and  plate  distribution  will  be  ex- 
tremely light.  The  regulations  as  to  ship- 
ment! to  jobbers  do  not  include  tine  and 
?^rne  plate  The  former  is  going  entirely 
for    food    products,    whereas    the    latter    Is 

"°5o*^ad1!tMorMnfoVmation  is  forthcoming 
as  to  the  project  to  build  additional  blast 
furnaces  and  openhearth  furnaces  to  pro- 
vide mor-  ''*'"'^'  ^"''  "^'^^  Durposes.  but  a 
favorable 


Jan. . . 
Feb... 
Mar. . 
April.. 
May. 
June. 
July.. 
Aug  . 
Sept. 
Oct..  . 
Nov 
Dec.  . 


1916 


,56 .  775 
56 . 755 
935 
64.415 

74  260 
65.024 
62.940 
66.083 
6.S.515 
67  S55 
71.604 

75  765 


165.661 


1917 


75.630 
77.585 
73.861 
73 . 875 
74.745 
76.971 
79.010 
85 . 407 
100.740 
87.332 
85.891 
85.960 


81.417 


I9W 


88.702 
85.716 
88 . 082 
3  4t 
99 . 505 
99 . 500 
99.625 


26.960 
26.975 
27.597 
30.662 
35.477 
31.060 
30.000 
31.498 
32.584 
32.361 
34.192 
36.410 


1917 


36.682 
37.742 
36  410 
36.963 
37.940 
39.065 
40.110 
43.418 
50 . 920 
44.324 
43.584 
43 . 052 


44.356 

42  792 

43  620 
4;, 215 
48 . 980 
48.875 
48.813 


Alaska  CloUl  M 

Alaska  Juneau 

Am.Sm.&  Ref..com. 
Am.  Sm.  *  Ref..  pf. 
Am.  Sm.  Sec,  pf.,  A 

Am.  Zinc 

Am.  Zinc,  pf 

Anaconda 

Batopilas  Min 

Bethlcliom  Steel.  .  . 
Bethlehem  Steel,  pf 
Butte  Si  Superior..  . 
Butte  ("op  *  Zinc.  . 

Cerrodc  Pasco 

Chile  Cop 

Chino 

Colo  ruel&  Iron 

Crucible  Steel 

Crucible  Steel,  pf.. 

Dome  Mines 

Federal  M.&S..  .  . 

Federal  M.  *S.,pf 

Great  Nor  ,  ore  ctf. 

Greene  C'a'uinea. . . 

Gulf  States  Steel.  . 

Homestake 

Inspiration  Con. .  . 

InternatinnalNlekel 

Kennecott 

Lackawanna  Steel 


31.315i40.851 Mexican  Petrol 

Miami  Copper 


New  York  nuotations  cents  per  ounce  troy   fine  silver: 
London,  pence  per  ounce,  sterling  silver,  0.925  fine. 


more  steel  for  war  purposes, 
lavorable  decision  may  be  reached  the 
new  construction  to  be  more  or  less  under 
Government  auspices.  Meanwhile  it  is 
understood  that  the  Jones  &Laughlin  Steel 
Co  has  just  decided  to  build  an  additional 
blast  furnace  on   its  own  account. 

The  shortage  of  raw  steel_for  Jhe 
ing    departments    that    are 


finish- 
not  filled  with 
Government  orders  continues  acute  The 
sheet  mills  receive  less  than  60%  of  their 
full  supply,  this  amount  doing  little  more 
than  take  care  of  war  orders,  and  mer- 
chant mills  are  not  faring  much   better. 


Nat'I  Lead,  com.. .  . 
National  Lead,  pf .  . 

Nev.  Consol 

Ontario  Min 

Ray  Con   

RepublicI.&S.,com 
Republic  I.  &  S.,  pf 

Sloss-Sheffleld 

Tennessee  C.  &  C .  . 
TJ.  S.  Steel,  com. .  .  . 

U.S.  Steel,  pf 

Utah  Copper 

Va.  IronC.&C.  . 


BOSTON  EXCH.*  Aug.  13 

Adventure it. 60" 

.\hmeek 75J 

Algomah t.l5 


ctfs. 


BOSTON  CURB*  Aug.  13 


Plir 


Pig  Iron 

r.ir  Iron— There  is  less  selling  of  nig 
iron  for  delivery  in  the  first  half  of  1919 
as  it  has  been  made  fairly  plain  that  the 
War  Industries  Board  does  not  favor  such 
business  as  a  rule.  Sales  for  early  de- 
liveries are  confined  almost  entirely  to  busi- 
ne^  caused  by  allocations.  The  furnaces 
in  this  general  district  are  operating  fairb 
well,  with  an  adequate  supply  offoke^  ex- 
cept in  occasional  instances.  The  market 
flmains  quotable  at  the  set  limits:  Besse- 
mer $35  20;  basic,  $32:  foundry  $33  ;  mal- 
leable $33.50;  forge,  $32.  f.o^b.  furnace 
freight  from  Valleys  to  Pittsburgh  being 
II  40  and  from  six  detached  furnaces  some- 
what less. 

Steel 

St*H — Only  small  and  occasional  lots  of 
discard  steel  are  coming  into  the  market. 
and  there  is  no  soft  steel  at  all  in  billet  or 
Bheet  bar  form,  except  what  is  shipped  on 
contract  or  comes  out  by  allocations  The 
market  remains  quotable  at  the  set  limws: 
Billeti*  $47.50;  sheet  bars  and  small  bil- 
lets. $51;  Blabs,  ?50 ;  rods.  $57. 


Ferroalloys 

FerroniBn»»neHe— The  market  Is  quiet, 
with  d'-mand  llmlt»-d  and  consumers  an- 
parenflv  w<  II  supplhd.  FerromanganeHe  Is 
fjuoK-d  at  t2r,0,  delivered,  for  70%,  with  $4 
a  unit  for  liiKh'-r  manganese  content  and 
16%  Bpleiftl'iH.ri   at    $75,   fob.   furnace. 


(a)  No  average  computed 


Alaska  Mines  Corp 

Boston  Ely 

Boston  &  Mont..  . 
Butte  &  Lon'n  Dev 

Calaveras 

Calumet-Corbln. . . 

Chief  Con 

Cortez 

Crown  Reserve^,.. 

Crvstal  Cop 

Eagle*  Blue  Bell... 

Gila  Copper 

Houghton  Copper. 
Intermountain..  .  . 

Iron  Cap 

Mexican  Metals. . . 
Mines  of  .America.. 
Mojave  Tungsten. 
Nat.  Zinc  &  Lead.. 
Nevada-Douglas. . . 

New  Baltic 

New  Cornelia 

Oneco 

Pacific  Mines 

Rex  Cons   

Yukon  Gold 


AUouez. 
Ariz.  Com. 

Arnold 

Bingham  Mines.. . 

Bonanza 

Butte-Balaklava. . 
Calumet  &  Ariz. .  . 
Calumet  &  Hecla. . 

Centennial 

Copper  Range.  . .  . 

Daly  West 

Davis-Daly 

East  Butte 

Franklin 

Granby 

Hancock 

Hedley 

Helvetia 

Indiana 

Isle  Royale 

Keweenaw 

Lake 

La  Salle 

Mason  Valley 

Mass 

Mayflower 

Michigan 

Mohawk 

New  Arcadian. . .  . 

New  Idrla 

North  Butte 

North  Lake 

Ojlbway 

Old  Dominion .  . . . 

Osceola 

Qulncy 

St.  Mary's  M.  L.. 

Santa  Fe 

Seneca 

Shannon 

Shattuck-Ariz .  .  . 

So.  Lake 

So.  Utah 

Superior 

Superior  &  Bost. . 

Trinity 

Tuolumne 

U.  S.  Smelting..  . 

U.  S.  Smelfg,  pf. 

Utah  Apex 

Utah  Con 

Utah  Metal 

Victoria 

Winona 

W^olverlne 

Wyandot 


50 
151 

t.20 

t9| 
M5 
t.25 

67J 
460 

:i2t 

481 

si 

91 

t4i 

t79l 

t6 

tI2 

MS 

.50 

26 

tl 

t5J 

t2| 

11' 

*il 
57 

t.l' 

14t 
t.60 
t.SO 
H2 
50 
68) 
1,50 
.60 

u< 

t,i3 

*f» 

t3 
4^1 

ml 
t.so 


N. Y.CUBBt 


Aug.  1: 


1917 


7.626 

8.636 

9.199 

9.288 

10.207 

11.171 

10.710 

10.594 

8.680 

6.710 

6  249 

6.375 


Year 8.787 


1918 


6.782 
6.973 
7.201 
6.772 
6.818 
7.611 
8.033 


1917 


7.530 

8.595 

9.120 

9.158 

10.202 

11.123 

10.644 

10.518 

8.611 

6.650 

6.187 

6.312 


1918 


6.684 
6.899 
7.091 
6.701 
6.704 
7.511 
7.750 


8.7211 


1917 


30.500 
30 . 500 
30.500 
30.500 
30 . 500 
30.500 
30.500 
30 . 500 
.30.500 
30.500 
30.500 
30 . 500 


1918 

29.50 
29.50 
29 .  50 
2'1.50 
29.50 
29.50 
29.50 


SAN  FRAN.*        Aug.      12 


Alta 

Andes 

Best  &  Belcher .  . 

Caledonia 

Challenge  Con. . . 

Confidence 

Con.  Virginia. . .  . 
Gould  &  Curry.  . 
Hale  &  Norcross. 
Jacket-Cr.  Pt.. .  . 

Mexican 

Occidental 

Ophir. 


30.5001 Overman 

Savage 


New  York 

St.  Louis 

London 

Spelter 

1917 

1918 

1917 

1918 

1917 

1918 

January 

February  .. 

March 

April 

May 

June 

July 

August 

September.. 
October..  . 
November  . 
December. . 

9.619 
10.045 
10.300 
9.459 
9.362 
9.371 
8.643 
8.360 
8   136 
7.983 
7  847 
7 .  685 

7.836 
7.814 
7.461 
6.  .S!)0 
7.314 
8.021 
8.373 

9.449 
9 .  875 
10.130 
9.289 
9.192 
9.201 
8.473 
8.190 
7.966 
7.813 
7 .  672 
7.510 

7.661 
7.639 
7.286 
6.715 
7.114 
7.791 
8.338 

48.329 
47  000 
47  000 
54  632 
54  000 
54  000 
54  000 
54  000 
54 . 000 
,54.000 
54.000 
54.000 

54  000 
54  000 
54  000 
54 . 000 
54 . 000 
.54.000 
54.000 

Year 

8.OO1I 

8.813 

52.413 

New  York  and  St.  Louis  quotations,  centa  per  pound. 
London,  pounds  sterling  per  long  ton. 


Coke 


(  okf 


-Th«rfi  arf;  fairly  larne 
■  ,ki-  In  tin-  market 
ire     b<-ll«-ved     to     be 


offerings  of 
,  and  some 
Htoiklrig    up. 


f'. 
1'. 

y 

ktt.    a-'    ih-    .  - 

watchlriir    the     nltuatlon    cloMely,     and 


Ke  rar«5ly  reajrheH  the  <M>en   mar- 
ie   Fuel    Administration    haw    been 


1 

No.  2 

Pig  Iron, 
Pgh. 

Bessemert 

Basict 

Foundry 

1917 

1918 

1917 

1918 

1917 

1918 

$35  95 

$37.25 

$30.95 

$33 .  95  $30 .  95 

$33  95 

February... 

3(1   37 

37   25 

30 .  95 

33  95 

30.95 

March 

37   37 

37   25 

33   49 

33  95 

35  91 

33  95 

April 
May 

42   23 

36    15 

38   90 

32   95 

40.06 

33   95 

46  94 

36   20 

42   84 

33 .  00 

43.60 

34 .  00 

54   22 

36   36 

60  05 

33.16 

.50   14 

34.16 

July 

.57   45 

36 . 6(1 

53   80 

33 .  40 

53  95 

34.40 

AURUSl 

54    17 

50  37 

63  95 

Beptember. 

46  4fl 

42  24 

48   68 

October. . 

37  25 

33  95 

33  95 

November  . 

37  25 

33  96 

33  95 

December. . 

37.26 

33.06 

33  96 

Year..    .  . 

$43  57! I$39.62 

(40.83 

Sierra  Nevada. . .  . 
Union  Con. ...... 

Utah  Con 

Belmont 

Jim  Butlor 

MacNamara 

Midway ' 

Mont.-Tonopah..  . 

North  Star 

Rescue  I'.ula 

West  ICnd  Con..  .  . 

Atlanta 

Booth 

Comb.  Frac 

Florence 

Jumbo  Extension., 

Kewanas     

Nevada  Hills  . 
Nevada  Packard.. 
Round  Mountain. 

Silver  Pick 

White  Cai)S 

Big  Jim 

United  Eastern .  . 


.03 
.05 
.03 

t.03 
.03 
.06 
.21 
.01 

t.Ol 
.07 
.18 

1.51 
.06 
.02 
.03 
.03 
.38 
.01 

2.75 
..58 
.32 
.04 
.09 
.07 
.09 

1.05 
.03 
.04 

+  .02 
.  11 
.09 
.03 
.01 
.27 
.18 
.03 
.26 
t.75 
3 .  50 


Big  Ledge 

Butte  &  N.  Y 

Butte  Detroit 

Caledonia 

Calumet  &  Jerome 
Can.  Cop.  Corpn. . . 

Carlisle 

Cashboy. 

Con.  Ariz.  Sm 

Con,  Coppermines.. 

Con.  Nev. -Utah 

Emma  Con 

First  Nat.  Cop 

Goldflcld  Con 

Goldfleld  Merger... 
Greenmonster 

Hecla  Min 

Howe  Sound 

Jerome  Verde 

Kerr  Lake 

Louisiana 

Magma 

Majestic 

Marsh 

McKlnley-Dar-Sa, . 

Mllford 

Mohican 

Mother  Lode 

N   Y.  &  Hond 

Nlpisslng  Mines... 

Nixon  Nevada 

Ohio  Cop 

Rawley 

Ray  Hercules 

Richmond 

Rochester  Mines. . 

St.  Joseph  Lead — 

Standard  S.  L 

Stewart 

Success 

Tonopah 

Tonopah  Ex 

TribulUon 

Troy  Arizona 

United  Cop 

United  VcrdeExt. 

United  Zinc 

Utlca  Mines 


TORONTO* 


COLO.  SPRINGS*  Aug,  12 


Cresson  Con 

Doctor  Jack  Pot 
Elkton  Con. 

El  Paso 

Gold  Sovereign, 
Golden  Cycle... 

Granite 

Isabella 

Mary  McKlnney,.,. 

Portland 

United  Gold  M , 
Vindicator 


\^ 
11 
48 

I 

il 

MO 

t2 
t.24 
t  03 

4i 

141 

.,W 

5! 

1, 

132 

1.18 

.04 

40 

1.75 

1.06 

.36 

1121 

8.65 

.50 

\\\ 

41 

1..56 

.37 

14> 
I 

1 
,12 

1 
37 

n 

Aug. 


Adanac 

Bailey 

Beaver  Con 

Chambers  Ferland 

Conlagas 

Hargraves 

La  Rose 
Peterson  Lake 

Temlskaniing 

Wettlaufer-I.or 

Davidson 

Dome  Kxten 

Dome  Lake 

Holllnger 

Mclntyre 

Newray 

Porcu.  Crown 

Teck-Mughes 

Vlpond 

West  Dome 


,0i 
.0: 
.2: 
,1 

2..V 
,0 
,3 
.0 
.3 
,0 
.2 
.1 
,1 

4..'-. 

1.4 
.1 
.1 
,1 


t  Ai  reported  by  W.  P.  Snyder  dc  Co. 


*  Bid  prices,    t  Closing  prices.    1  Last  (juotatlom. 
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Current  Prices — Materials  and  Supplies 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii/;^ 


IRON  AND  STEEL 

SHEETS — Quotations  are  in  cents  per  pound  in  various  cities  from  warr- 
houee,  also  the  base  quotations  from  mill: 

Large  San  . — New  York — . 

Mill  Lots        St.  Chi-  Fran- 

Blue  Annealed    Pittsburgh    Louis 


No,   10 4.25  5   52 

No.  12 4  30  5  57 

No.   14 4.35  5  62 

Black 

Ncs.    18  and  20 4.80  6.32 

Nos.  22  and  24 4.85  6  37 

No.  26 4.90  6  42 

No.  28 5.00  6  52 

Galvanized: 

No.   10 5.25  6.97 

No.   12 5.35  6.97 

No.   14 5.35  6  97 

Nos.   1 8  and  20 5.65  7    17 

Nos.  22  and  24 5.80  7  32 

No.  26 5.95  7.47 

No.  28 6.25  7   77 


Chi- 
cago 
5.52 
5  57 

5  62 

6  32 
6.37 
6  43 
6  52 

6  97 
6  97 

6  97 

7  17 
7.32 
7.47 
7.77 


6  50 
6  55 
6  60 


7  95 

8  10 
8.25 
8.40 
8.55 
8.85 


Cur- 
rent 

5  495 
5.545 
5.595 

6  295 
6.345 
6.395 
6.595 

6  845 
6  795 

6  945 

7  245 
7  295 
7.445 
7.745 


One 

Yr.  Ago 
9  50 
9  55 
9.60 

9  80 
9.85 
9.90 
10  00 


It  65 

11  85 

12  55 

12  70 

13  00 


Current 

$65  00 
67.00 
3. HI* 
3.09* 
3 .  00* 


One 
Year  Ago 
$38  00 
40.00 
68  00 
67  00 
65   00 


STEEL  RAILS — The  following  quotations  are  per  gross  ton  f  o.b.  Pittsburgh 
and  Chicag*  for  carload  or  larger  lots.  For  less  than  carload  lots  5c.  per  100  lb.  is 
charged  extra: 

Pittsburgh ^  . ^ Chicago  - 

Current  One 

Year  Ago 

Standard  bessemer  rails $55.00  $38  00 

Standard  openhearth  rails 57.  00  40  00 

Light  rails,  8  to  10  1b 3   13^*       83   00 

Light  rails,  12  to  14  1b 3.09*  82   00 

Light  rails,  25  to  45  lb 3.00*  75   00 

♦  Government  price  per  100  lb. 

TRACK  SUPPLIES— The  following  prices  are  base  per    100  lb.  f.  o.  b. 

Pittsburgh  for  carload  lots,  together  with  the  warehouse  prices  at  the  places 
named: 

Pittsburgh 

One  Year 
Current 
Standard  railroad  spikes,  A-in. 

and  larger $3.90  $5  00         $4.50        $5,30 

Track  bolts 4.90  6  25  5.50     Premium 

Standard  section  angle  bars 3.65  4.45     Premium 


Ago        Chicago  St.  Louis 


San 
Fran- 
cisco 

$6.70 
8  00 
5.15 


STRUCTURAL  MATERIAL — The  following  are  the  base  prices  f.  o.  b. 
mill,  Pittsburgh,  together  with  the  quotations  per  100  lb.  from  warehouses  at  the 
places  named: 

Mill,    . — New  York —  San 

Pitts-       Cur-         1  Yr.        St.         Chi-      Fran- 
burgh       rent         Ago       Louis     cago       cisco       Dallas 

Beams.  3  to  15in $3  00     $4,245     $5  25     $4.27     $4.27     $5  25       $5  50 

Channels,  3  to  15  in.    .      3.00       4  245       5  25       4  27       4.27       5  25         5.50 
Angles,  3  to  6  in.  i  in. 

thick 3  00       4  245       5  25       4.27       4.27       5  25         5.50 

Tees,  3  in.  and  larger. .      3.00       4  245       5  30       4.27       4.27       2  55         5.50 
Plates 3.25       4  495       9.00       4.52       4  52       5  50         6  50 

STEEL  SHEET  PILING— The  following  price  is  base  per  100  lb.  f.  o.  b. 
Pittsburgh,  with  a  comparison  of  a  month  and  a  year  ago: 

Current                            One  Month  Ago  One   Year  Ago 

$4-5                                      $4-5  $3.  10 

RIVETS — The  following  quotations  are  per  1 00  lb. : 
STRUCTURAL 
.— Warehouse  - 


< —  New  York  — .  San 
Mill        Cur-         One        Chi-         St.  Fran- 
Pittsburgh  rent     Year  Ago  cago  Louis  cisco  Dallas 

l-in.  and  larger ..      $4.65     $5  65     $7  00     $5  57  $5  55  $7   15  $8.00 

CONE  HEAD  BOILER 

i  in.  and  larger 4.75       5  75       7   10       5  67       5  65  7  25  8.00 

landH 4.90       5  90       7.25       5.82       5.80  7  40  8.15 

JandA 5.25       6  25       7.60       6.17       6.05  7.75  8.50 

Lengths  between  1  in.  and 


Lengths  shorter  than  I  in.  take  an  extra  of  50c. 
2  in.  take  an  extra  of  25c. 

WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and 
galvanized  are  as  follows: 

New  York 
and  St.  Louis 

Galvanized  iron  rigging List -|- 20% 

Galvanized  cast  steel  rigging Net  List 

Bright  plow  steel 30% 

Bright  cast  steel 1 7^  % 

Bright  iron  and  iron  tiller 5% 

HORSE  AND  MULE   SHOES— Warehouse  prices  per    100  lb.  in  cities 
named: 

Cin- 
cinnati       Chicago       St.  Louis 
$7  00  $6  50  $6.25 

7  00  6.50-7         6.40 


Denver 

$8  00 

8.25 


Birm- 
ingham 
$7  50 
7  75 


Mill 
Pittsburgh 

Straight $5  75 

Assorted 5  90 

BAR  IRON  AND  STEEL — Per  pound  to  large  buyers  at  mill,  Pittsburgh 

Iron  bars 3.5c.  Steel  bars 2.90o. 

COAL  BIT  STEEL — Warehouse  price  per  pound  is  as  follows: 
New  York         Cincinnati        Birmingham       St.  Louis         Denver        Chicago 
$0    12  $0    J6J  $0    18  $0    19  $0   17  $0. I6J 


DRILL  STEEL — Warehou.se  price  per  pound : 

New  York  St.  Loui* 

folid 15c.  14c. 

Hollow 24c.  25c. 


Birmingham 
I5e. 


PIPE — The  following  discounts  are  for  carload  lots  f .  o.  b.  Pittsburgh,  basing 
card  of  Nov.  6,  1 9 1 7,  for  steel  pipe  and  for  iron  pipe : 

Butt  Weld 

Steel 
Inches  Black     Galvanized 

f.  iandf 44%  17% 

i--- 48%  33J% 

ito3 51%  37i% 


Inches 
to  1J 


Iron 
Black       GalvanizN. 

33% 


2 44% 

2J  to  6 47% 


}.  iand  J. 

i 

fto  li.... 


Lap  Weld 

3U%  2 26% 

34J%  2Jto4 28% 

45  to  6 28% 

Butt  Weld.     Extra  Strong  Plain  Ends 

.    40%  22J%  J  to  U 33% 

.    45%  32.1% 

•    49%  361% 


17% 

12% 
15% 
15% 

•  8% 


Lap  Weld.     Extra  Strong  Plain  Heads 

2.  ■••• 42%  301%  2   27%  14% 

2ito4 45%  331%  2ito4 29%  17% 

4ito6 44%  32J%  4Jto6 28%  16% 

Note — National  Tube  Co.  quotes  on  basing  card  dated  Apr.  1. 
From  warehouses  at  the  places  named  the  following  discounts  hold  for  steel 
pipe: 

Black 


J  to  3  in.  butt  welded. 
3i  to  6  in.  lap  welded. 


New    York 
33% 

15% 


New  York 

}  to  3  in.  butt  welded 16% 

3 J  to  6  in.  lap  welded 3  % 

Malleable  fittings.  Class  B  and  C,  from  New  York  stock  sell 
Cast  iron,  standard  sizes,  5  and  5%. 


Cleveland 

43% 
39% 

-Galvanized- 

Cleveland 

28% 

25% 


Chicago 
41   9% 
37.9% 


Chicago 
26  9% 
23  9% 
at  list  price. 


NUTS — From  warehouse  at  the  places  named,   on  fair-sized  orders,   the 
following  amount  is  deducted  from  list: 

. — New  York — .     . — Cleveland — . 
Current      One       Current        One 


Chicago s 

Current  One 

Year  Ago 
$3  00 


Year  Ago 

Hot  pressed  square $2.50*         List      $1.40       $165  $105 

Hot  pressed  hexagon. .  .      2.50*         List         1.20  1.50  85  3  00 

Cold  punched  square. .  .      2.50*         List  .75  1.40  1.00  1    75 

Cold  punched  hexagon.     2.50*         List  .75         1.40  1.00         2.25 

•  List  plus. 

Semifinished  nuts  sell  at  the  following  discounts  from  list  price : 

Current      One  Year  Ago 

New  York 40%  50% 

Chicago 50%  50% 

Cleveland 60%  50% 

MACHINE  BOLTS — Warehouse  discounts  in  the  following  cities: 

New  York      Cleveland        Chicago 

i  by  4  in.  and  smaller 30—5%  46%  45% 

Larger  and  longer  up  to  I  in.  by  30 in 15%  40%  45% 

WASHERS — From  warehouses  at  the  places  named  the  following  amount  is 
deducted  from  list  price: 

For  wrought-iron  washers: 
New  York $2  50       Cleveland $3.00       Chicago $2.50 

For  cast-iron  washers  the  base  price  per  100  lb.  is  as  follows: 
New  York $5.00       Cleveland $4.00       Chicago $3.50 

CONSTRUCTION  MATERIALS 

ROOFING  MATERIALS — Prices  per  ton  f.  o.  b.  New  York  or  Chicago: 

Less  Than 
Carload   Lots     Carload   Lots 

Tarfelt  (14  lb.  per  square  of  lOOsq.  ft.) $64  $65 

Tar  pitch  (in  400-lb.  bbl.) 

Asphalt  pitch  (in  barrels) 

Asphalt  felt 


21 
37 
72  50 


22 
42 
77.20 


PREPARED    ROOFINGS — Standard    grade    rubbered    surface    complete 
with  nails  and  cement  costs  per  square  as  follows  in  New  York  and  Chicago; 

, l-Ply .  . 2-Ply .  3-Ply 

c.l.  l.c.l.  c.l.  l.c.I.  c.l.  l.c.l. 

No.  1  grade $130         $155  $1.60         $175  $190         $2  50 

No:2grade 115  1.30  1.45  1.60  1    75  1   90 

Asbestos  asphalt-saturated  felt  (14  lb.  per  square)  costs  $5.35  per   100  lb. 

Slate-surfaced  roofing  (red  and  green)  in  rolls  of  108  sq.ft.  costs  $1.95  per 
roll  in  carload  lots  and  $2. 20  for  smaller  quantities. 

Shingles,  red  and  green  slate  finish,  cost  $5  '5  per  square  m  carloads.  $5.50 
in  smaller  quantities,  in  Philadelphia. 


V  yji.     J.VV,    l>i  <J. 


HOLLOW  TILE— 

St.  Paul    

Kansas  City 

Seattle    

Los  Angeles 

Cincinnati 

BoetOD 


4x12x12 
.056 
0786 
.09 
.0633 
.07275 


8x  I2x  12 
.11 
.  15 

175 
.1071 
.1361 
.15 


12x12x12 
.162 
.205 
30 

.  1966 

.1834 

.24 


LL'MBER — Price  per  M  in  carload  lots: 


Boston 

Cincinnati  .  . 
Kansas  City 
Seattle  . . . . 
St.  Paul  . . 
Denver 


Y.  P. 

■$30  00 
38  00 
24   50 

43  00 


-8  X  8-In.  X  20  Ft.  and  Under . 

Fir  Hemlock       Spruce 

.    .Government  onlv. 

$38  00 
40.50 
24  50 
48.00 


12  X  12-In. 
20  Ft.  and  Under 
Y.P.      Fir 


45  50 
24  50 
52  00 
36  50 


$38.50 
24  50 
48  00 


1-In  Rbuph,  10  In.  x  16  Ft. 
and  Under 


Y.P. 


Fir 


Hemlock 


$43  00 
43  00 
24  50 


2-In.  T. 
10  In.  J 
YP. 


$42  00 
42  50 
24  50 
60  00 
40  00 

and  G. 
16  Ft. 

Fir 


Boston 

Cincinnati   . 
Kansas  City 

Seattle 

St.  Paul.  .. 
Denver 


$45  00 
45  50 
24  50 
62  50 
43  00 


Government  only. 


$24  75 
24  50 
45  00 
34.00 


$41  00 
54  75 
24  50 
43  00 
34.00 


$44  00 
52  25 
24.50 
47.50 


NAILS — The  following  quotations  are  per  keg  from  warehouse: 

Mill  St. 

Pittsburgh  Louis  Dallas  Chicago 

Wire $3  50  $4   50  $4  75  $4  32 

Cut 4.00  5.40  ....              4.47 

PORTL.^ND   CEMENT — These    prices    are    for   barrels   in    carload    lots 
including  bags: 

Current 
New  York $2  85 


$40  00 

60  00 

24  50 

47  50 

32  50 


San 

Francisco 

$5  05 

6  40 


Jersey  City . 
Boston   . 
Chicago.    . 
Pittsburgh . 
Cleveland. 
Denver.  .  .  . 


LIME — Warehouse  prices: 


2  84 
2  90 
2  45 
2  15 
2  32 
3.02 


One  Month  Ago 
$2  85 
2  84 
2  81 
2  36 
2  45 
2  68 
2  99 


One  Year  Ago 
$2  22 


Hydrated  per  Ton 
Finished  Common 


Lump  per  300-Lb.  Barrel 
Finished  Common 


New  York $16  50 


22  00 

18  00 
14.00 
21  50 
16  50 

19  50 

20  00 
14  20 


$13  50 
20  00 
17.50 


$2.35 
2.20* 
1.80* 


3.55 


1.40 


$2.  10 

2  10* 
1  10* 
1    50 

3  05 

1   90 
1   30 

11.95(ton) 


40* 
50t 


Kansas  City 
Chicago.  . .  . 
St.  Louis. . . 

Boston 21   50  16.50 

Dallas 

San  Francisco 

St.  Paul 20  00  14.00 

Cincinnati 14  20  13   20 

Denver 26.25 

Seattle 23.00  23.00 

»  200-lb.  barrels,     t  Per  180-lb.  barrel. 

Note — Refund  of  10c.  per  bag,  amounting  to  $2  per  ton. 
LINSEED  OIL — Thise  prices  are  per  gallon: 

. New  York . —  Cleveland  — . 

Current  One         Current         One 

Year  Ago  Year  Ago 

R»wperbarrel $1   86  $1    16         $2   10         $1    20 

5-«aI   cans 1.96  1.26  2  25  1    35 

WHITE  ANT)  RED  LEADS  in  500-lb.  lots  sell  as  follows  in  cents  per  pound: 


Current 


Current 


-Red- 


I  Year  Ago 


. White — 

Current  1  Yr.  Ago 


Dry 

IO(Mb.  keg 14  00 

25- and  50-lb.  kegs      .    14  25 

I2|-lb.  keg   14  50 

5-lb.  cans 

Mb.  cans . 


In  Oil 
14.50 
14.75 
15  00 


Dry 
13  25 
13  50 
13  75 
15.25 


In  Oil 

13  50 
13.75 

14  00 

15  50 


Dry 
and 
In  Oil 
14  00 
14  25 
14  50 
16  00 
17.00 


Dry 
and 
In  Oil 
13  00 
13  25 
13  50 
15  50 


MINING  AND  MILLING  SUPPLIES 


HOSE- 


Fire 


50-Ft.  Lengths 

Underwriters'  2|-in 75c.  per  ft. 

Common.  21-in 405  % 

Air 
First  Grade        Second  Grade       Third  Grade 

j-in.  perft $0  60  $0.35  $0.30 

Steam — Discounts  from  List 
Fir«t  grade 25%         Srrond  griidc 30 '^  Third  grade 40% 

LEATHER  BELTING — Present  discounts  from  list  in  the  following  cities 
are  AS  follows: 

Medium    Grade 


New  '^  ork 

8t.  Ixjuiii 

Cliirajro 
hirriariKl'i"" 
D.  r,-.ir 
Cificiiiri.'iti 


40% 
40+5%| 
45% 
35% 
40% 
40—10% 


Heavy  Grpde 
35% 
35% 
40  +  5% 
35% 
30% 
40^/o 


RAWMIIiK  LACING— 40— 5%  offliot. 

MANILA  ROPE- For  rojtr  sinalli-r  than  |-in.  the  price  is  i  to  2c.  extra; 
whili:  for  rj'j&ntiti'-ti  aiiiouiitiiig  to  linx  than  600  ft  there  ih  an  extra  charge  of  Ic. 
Tlw  Du/ril»«-r  of  f<-»-t  p<T  pound  for  the  vnrious  sir  -h  is  as  foUowM:  |-in.,  8  ft., 
)-iri  .  6,  i-io.4):  l-ib,  3t:  li-in,  2  ft.  lOiri.;  U-in.,  2  ft  4  in  Following  im 
pri' '-  iiTT  poutxl  for  |-in.  and  larger,  in  1 200-ft.  coils: 

lJ.«ton      W.34t  Denver  $0. 35j 

N^w  York  .  36  Knii.'aji  City      .34 

f  ■|fi'-inn»li  33i  Hnn  I  rHncisco.    ..  .32 

Chituti',  33  SiiMl.         .34 

m   Paul  34  Hi.  Louis 34 


PACKING — Prices  per  pound: 

Rubber  and  duck  for  low-pressure  steam $0  99 

Asbestos  for  high-pressure  steam I   76 

Duck  and  rubber  for  piston  packing '. . . .  I    10 

Flax,  regular .!!!!!!!!  '  Ott 

Flax,  waterproofed !.!!!!!!  121 

Compressed  asbestos  sheet !!!!!!  110 

Wire  insertion  asbestos  sheet! ...'..'.'.  I   30 

Rubber  sheet ...'...'.  65 

Rubber  sheet,  wire  insertion '90 

Rubber  sheet,  duck  insertion .  .  .  '55 

Rubber  sheet,  cloth  insertion [  '25 

Asbestos  packing,  twisted  or  braided  and  graphited,  for  valve  stems  and 

stuffing  boxes I   21 

Asbestos  wick,  ^-  and  1-lb.  balls ]  75 

REFRACTORIES— Following   prices    are    f.o.b.    works,    Pittsburgh: 

Chrome  bnck net  ton     $  1 75  00 

Chrome  cement net   ton  75 .  00 

Clay  brick,  1st  quality  fireclay per    1000  50  00 — $55 .  00 

Clay  brick,  2nd  quality per    1000  35  00 —  40.  00 

Magnesite,  raw ton  30   00 —   35.00 

Magnesite,  calcined ton  32  00^  35.00 

Magnesite,  dead  burned net  ton  32  00 — •  35.  00 

Magnesite  brick,  9  x  4^  x  2j  in net  ton  110  00 —  1 25  00 

Silica  brick per    1000  50  GO—  60.00 

Standard  size  fire  brick,  9x  4J  x  25  in.    The  second  quality  is  $4  to  $5  cheaper 
per  1000. 

St.  Louis — High  grade,  $55;    St.  Louis  grade,  $40. 

Birmingham — Fire  clay,  $55-60;   silica,  $55-60. 

Chicago — Second  quality,  $25  per  ton. 

Denver — Silica,  $35  per' 1000. 

RAILWAY  TIES — For  fair  size  orders,  the  following  prices  per  tie  hold: 

7  In.  X  9  In.         6  In  X  8  In. 
Material  by  8  Ft.  6  In.  bv  8  Ft 

St.  Louis No.  I  White  Oak  $1    45  "$l    25 

Chicago Plain  1    40  1 .  25 

San  Francisco Douglas  Fir — Green  1.35  .96 

San  Francisco Douglas  Fir — Creosoted  2  70  1,92 

GRE.\SES — Prices  are  as  follows  in  the  following  citif  s  in  cents  per  pound 
for  barrel  lots: 

Cincinnati  Chicago 

7  5i 

6 
6 
4 


Cup 

Fiber  or  sponge 8 

Transmission 7 

Axle 4j 

Gear 4j 

Car  journal 22  (gal.) 

FLOTATION  OILS- 

barrels: 


St.  Louis    Birmingham 

13.  8J 

13.  8i 

13.  9 

4   1  3} 

7  0  8 

4  3  5i 


Denver 
\1\ 
20 
20 

I' 

8§ 

Prices  of  oils  for  flotation,  in  cents  per  gallon,  in 


In  Bbl. 
Lots 


-Denver 


$0  27 


New  York  Chicago 

Pure  steam-distilled  pine  oil, 

sp.  gr.  0.925-0.94 $0  58  $0  65 

Pure  destructively  distilled  pine  oil. .  .           .58  .52 

Pine  tar  oil 35  34 

Crude  turpentine 45  

*Hardwood  creosote,  sp.  gr.  0.96-0.99  .23  

*  F.o.b.  Cadillac,  Mich. 

COTTON   WASTE — The   following  prices  are  in   cents  per  pound: 

New  York  ^ 

Current  One  Year  Ago    Cleveland  Chicago 

White 11    OOto  13.00              13  00  16.50        12. OOto  16.50 

Colored  mixed 8.50to12.00              10.00  13.00        11. 50to  14.00 


$0  30 
.30 
241 
.44 
.34J 


WIPING  CLOTHS- 


Cleveland . 
Chicago.  . 


-Jobbers'  price  per  1000  is  as  follows: 

13ix  13i 

$52.00 

48.00 


13}x20| 

$58.00 

50.00 

EXPLOSIVES! — Price  per  pound  of  dynamite  in  small  lots  and  price  per  25 
lb.  keg  for  black  powder: 

-Gelatin 


Low  Freezing 
20% 

New  York 

Boston $0.24i 


Kansas  City . 

Seattle 

Chicago 

St.  Paul 

St.  Louis 

Denver 

Dallas 

Los  Angeles .  .  . 

San  Francisco. 

*  Per  keg. 


.20 

17J 

I8J 

19 

19 

.18 

23 

22 

19it 

t  In  carload  lots. 


40% 
$0.27J 
27J 
.26J 
.23J 
.22J 
.23 
.26i 
•  25i 
.30J 
.28 
.26Jt 


60% 
$0,345 
.34i 
.33} 
.3IJ 
.33 
.28 
.33} 
.32} 
.37} 
.36 
.33}t 


80% 

;4i} 

.43} 

.41} 

.43 

.43} 

.43} 

.42} 

.47J 

.  43}t 


Black 

Powder* 

$2  40 


2.35 


CHEMICALS 


SODIUM  CYANIDE— New  York  price  is  39c.  per  lb.;  Denver,  44o.; 
Chicago,  .38.5;  St.  Louis.  45c. 

SODIUM  SULPHIDE— In  New  York  the  price  per  pound  is  4c.  to  4}c. 
for  concentrated,  2}c.  to  25c.  for  cry.stals.  The  Denver  price  for  60%  is  6  to 
lOc;  the  St.  Louis  price,  5r.  for  concentrated;  the  Chicago  price  is  6Jc.  Concen- 
trated comes  in  500-lb.  drums,  the  crystals  in  440-lb.  bbl. 


ZINC  DUST — For  350  mesh  the  New  York  price  is  16c.  per  lb. 
18}c.;  Denver,  1 3c.  f.o.b.  Pueblo;  St.  Louis,  35c. 


Chicago, 


ALUMINUM  DUST— Chicago  price  is  $1 .  65  per  lb. 
MINERS'  LAMP  CARBIDE— Prices  net  f.o.b.  cars  at  warehouse  points. 


Union 
100-Lb  Drums 
Per  Ton 
Kant  of  the   MiBsissippi,   North   of 

Chattanooga $  1 06   00 

Southeastern  portion  U.  8.  A  1 1  5   50 

Texas  (except  El  Paso) 1 24  00 

K1  I'aHo,  Tc'xas 1 26  00 

Denver.  Colo 1 24  00 

West  CoBHt 1 29  00 


Cameo  Union 

100-Lb.  Drums  25-Lb.  Drums 


I 


Per  Ton 

Per  Drum 

$101.00 

$1.52 

110  50 

1   63 

119  00 

1    74 

1 2 1    00 

1    77 

119   00 

1    74 

124  00 

1    81 

^.  ^ 
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PORTAL   OF   AKRON   TUNNEL,    WHITEPINE    TOMICHI   DISTRICT,  COLORADO 

The  Whitepine  Section  of  the 
Tomichi  District 

By  JAMES  E.  DICK* 


The  Gunnison  County,  Colo.,  mining  district  ^vas 
first  prospected  in  1879,  and  has  produced  sil- 
ver and  lead  carbonate  ores  from  shallow  depths. 
A  3750-ft.  tunnel  has  been  driven,  and  the  mines 
of  the  district  have  been  consolidated.     Ore  de- 

THE  Whitepine  mines  are  in  the  southern  section 
of  the  Tomichi  mining  district  and  are  situated 
near  the  eastern  boundary  of  Gunnison  County, 
Colo.  The  town  of  Whitepine  lies  11.5  miles  north  of 
Sargent,  a  station  on  the  Marshall  Pass  division  of  the 
Denver  &  Rio  Grande  R.R.  and  the  shipping  point 
for  the  district.  The  elevation  of  Whitepine  is  10,000  ft. 
and  that  of  Sargent  8500  ft.  above  sea  level.  The  dis- 
trict lies  on  the  v^estern  slope  of  the  continental  divide 
in  a  country  of  rugged  topography. 

The  first  discoveries  in  the  Tomichi  mining  district 
were  made  in  the  Whitepine  section  in  1879,  and  until 
1893  a  large  production  of  silver  and  lead  came  from 


*A^ent,    Akron    Mines,    Whitepine.     Colorado. 


veloped  shows  lead,  zinc,  copper  and  silver  sul- 
phides containing  certain  amounts  of  gold. 
Orebodies  are  replacements  along  fault  fissures 
in  intruded  sedimentaries,  and  recent  develop- 
ments bid  fair  to  revive  interest  in  this  field. 

the  carbonate  deposits  at  and  near  the  surface.  Liti- 
gation, and  the  appearance  with  depth  of  increasing 
quantities  of  zinc  and  heavy  flows  of  water,  and  finally 
the  demonitization  of  silver,  discouraged  the  miners 
and  brought  about  an  almost  complete  abandonment  of 
the  field.  Occasional  attempts  to  work  the  abandoned 
mines  followed,  but  without  notable  success.  From 
1900  to  1905  the  Akron  tunnel  was  driven  3750  ft.  into 
Lake  Hill,  but  it  never  reached  its  objective  and  the 
work  was  discontinued.  In  1913  the  continuation  of 
the  Akron  tunnel  was  undertaken,  and  since  then  the 
consolidation  and  exploration  of  the  most  promising  of 
the  properties  have  been  proceeding  under  the  name 
of  the  Akron  Mines. 

Whitepine  includes  a  sedimentarj"  area  roughly  one 


332 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  106,  No.  8 


by  three  miles,  bordered  on  the  north,  east  and  south 
by  granite  and  on  the  west  by  quartz  monzonite.  The 
mineralized  area  is  confined  largely  to  these  sedimenta- 
ries.  though  at  least  two  fissure  veins  of  importance 
are  known  to  exist  in  the  granite. 

With  the  possible  exception  of  a  small  quantity  of  pre- 
Cambrian  quartzite,  the  sedimentaries  are  of  Paleozoic 
age  and  embrace  the  Cambrian,  Ordivician,  Devonian, 
Mississippian  and  Lower  Pennsylvanian  beds,  which 
form  a  syncline  resting  on  pre-Cambrian  granite.  The 
principal  mineralized  area  is  along  the  west  side  of  the 
syncline,  and  there  the  beds  dip  toward  the  east  at  angles 
ranging  from  40  to  60  degrees. 

There  are  numerous  minor  faults,  and  at  least  two 
that  are  large  and  extensive,  namely,  the  Morning  Glim 
and  the  Star.  The  former,  a  reverse  fault,  strikes 
northwest  and  southeast  and  cuts  off  the  sedimentary 
area  on  the  northeast.  The  throw  exceeds  the  thick- 
ness of  the  Paleozoic  rocks,  which  have  been  completely 
eroded  from  the  upper  portion,  exposing  the  pre-Cam- 
brian granite.  This  fault  can  be  traced  for  a  distance 
of  2i  miles. 

The  Star  fault  strikes  roughly  north-south,  through 
the  west-central  part  of  the  district,  and  dips  to  the 
east  with  the  stratification.  It  is  likewise  a  reverse  fault 
and  shows  a  vertical  displacement  approximating  2000 
ft.  The  granite  at  this  point  has  also  been  faulted 
and  elevated  to  the  lead  of  the  sediments,  and  where  ex- 
posed at  the  surface  there  is  a  complete  repetition  of  the 
entire  series  again  dipping  into  the  hill.  The  fault  can 
be  traced  for  a  mile  and  may  or  may  not  intersect  the 
Morning  Glim  fault  in  the  northern  corner  of  the  area. 
It  has  been  the  most  productive  fault  of  the  district, 
and  from  it  came  the  ore  of  the  May-Mazeppa,  Morning 
Star  and  Victor  mines. 

Veins  and  Faults  Are  Numerous  and  Complicated 

The  North  Star  fault,  somewhat  less  prominent, 
crosses  the  district  in  a  northeast-southwest  direction 
and  intersects  both  the  Star  and  Morning  Glim  faults. 
Its  dip  is  to  the  northwest.  Minor  faults  are  frequent 
and  occur  at  least  in  two  distinct  sets  or  systems.  The 
fault  and  vein  systems,  however,  are  as  yet  not  thorough- 
ly worked  out,  and  therefore  complete  information  is 
not  available.  Sufficient  work,  however,  has  been  done 
to  demonstrate  that  veins  and  faults  are  numerous  and 
that  a  complicated  condition  exists  in  this  respect. 

Porphyry  dikes  have  been  intruded  into  the  sedi- 
mentaries in  many  places.  In  most  instances  the  in- 
trusion is  a  rhyolite-poi-phyry  and  is  fringed,  where  it 
comes  in  contact  with  the  limestone,  with  6  to  18  in.  of 
pitchstone.  These  dikes  usually  conform  to  the  bedding 
and  often  follow  along  the  veins. 

Replacement  Deposits  Found  Along  Fault  Fissures 

The  orebodie.s  are  replacement  deposits  and  are  found 
along  the  larger  fault  planes  and  in  veins,  which  have 
walls  of  limestone  and  quartzite,  porphyry  and  lime- 
stone, and  poriihyry  and  granite.  The  latter  two  com- 
binations are  more  likely  to  be  the  walls  of  orebodies  in 
the  larger  faults,  whereas  limestone  and  quartzite  arc 
often  the  walls  of  veins  other  than  the  main  faults. 
InteraectionH  of  veins  or  faults,  or  of  both,  are  most 
favorable  for  ore.  It  has  also  been  noted  that  the  ore 
forms  in  Kag«  in  the  strata,  and  that  the  proximity  of 


porphyry  seems  to  have  had  an  important  genetic  in- 
fluence. One  pronounced  feature  of  the  deposits  is  that, 
though  comparatively  small  in  cross  section,  they  have 
remarkable  continuity  vertically  to  all  depths  so  far 
obtained. 

Carbonate  ores  change  to  sulphide  at  less  than  300 
ft.,  but  oxidation  of  the  wall  rocks  and  vein  matter  is 
still  in  evidence  at  700  ft.  The  depth  of  the  ground- 
water level  is  about  that  of  the  carbonate  zone.  Second- 
ary enrichment  of  the  sulphide  ore  shows  at  all  depths 
where  it  has  been  exposed.  The  silver  content  of  the 
ore  decreases  with  depth,  whereas  that  of  zinc  increases 
rapidly.  There  is  also  a  gradual  slight  increase  in  the 
quantity  of  gold.  The  lead  appears  to  remain  fairly 
constant. 

The  North  Star  and  May-Mazeppa  (Lost  Contact) 
mines  are  reached  through  the  Akron  tunnel,  which 
has  now  been  driven  over  4000  ft.  into  Lake  Hill,  and, 
though  the  principal  work  up  to  the  present  has  been 


Grani+e 


Quarhz 


Seci'\rnen+arie& 


GEOLOGICAL  SKETCH  MAP  OF  WHITE  PINE  MINING 
DISTRICT,    COLORADO 

in  development,  some  production  has  resulted  and  a 
stope  has  been  opened  on  the  North  Star  orebody.  In 
the  last  half  of  1917,  1800  tons  of  crude  ore  was  shipped 
from  this  stope,  and  returned  an  average  metal  con- 
tent of  0.03  oz.  Au,  6.5  oz.  Ag,  18%  Pb,  and  24%  Zn. 
Considerable  second-grade  ore  was  concentrated.  An  in 
clined  raise  has  been  driven  500  ft.  on  the  vein,  and 
levels  have  been  started  at  100-ft.  intervals,  but  the 
levels  are  not  yet  far  enough  advanced  to  make  it  pos- 
sible to  judge  the  size  or  shape  of  this  oreshoot.  It  is 
exposed  on  four  of  the  five  levels,  as  well  as  on  the 
tunnel  level. 

The  Lost  Contact  vein  is  likewise  opened  by  an  in- 
clined raise  from  the  Akron  tunnel  workings.  The 
raise  is  not  in  the  vein,  but  has  been  connected  by  three 
crosscuts  from  this  raise,  and  two  levels  have  been  ex- 
tended along  the  vein  for  a  distance  of  approximately 
150  ft.  each.  Also,  a  drift  along  the  vein  at  the  tunnel 
level  has  been  driven  over  250  ft.  This  work  indicates 
a   continuous    oreshoot   above   the   tunnel    level    of   an 
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average  grade  of  0.03  oz.  Au,  10  oz.  Ag,  12%  Pb,  and 
14%  Zn.  The  Lost  Contact  vein  is  in  reality  the  north- 
ward extension  of  the  Star  fault,  and  the  oreshoot  oc- 
curs at  a  point  where  a  dike  of  rhyolite-porphyry  has 
been  intruded  into  the  fault.  The  porphyry  forms  the 
hanging  wall  and  the  underlying  limestone  makes  the 
foot  wall  for  the  ore.  The  highest  point  at  which  the 
ore  has  been  exposed  is  375  ft.  above  the  Akron  tunnel, 
or  200  ft.  (measured  on  the  vein)  below  the  surface. 
At  this  elevation  the  ore  is  still  unoxidized. 

Ores  Show  Lead,  Zinc,  Copper,  Silver  and  Gold 

The  Erie  mine  lies  1000  ft.  ahead  of  the  Akron  tun- 
nel and  is  being  worked  through  a  280-ft.  shaft.  This 
shaft  penetrates  the  sulphide  zone  for  about  100  ft.,  and 
levels  have  exposed  an  oreshoot  of  workable  dimensions 
and  milling  grade.  A  typical  assay  will  give  0.04  oz. 
Au,  3  oz.  Ag,  14%  Pb,  and  17%  /n.  The  ore  differs 
from  any  other  in  the  district  in  that  it  is  extremely 
hard.  Extensive  stopes  of  low-grade  carbonate  have 
been  taken  out.  The  deposit  has  the  appearance  of 
being  a  more  tabular  form  of  orebody  than  is  generally 
seen  in  the  district. 

The  Spar  Copper  group  and  Ensign  claim  are  reached 
through  the  Parole  tunnel,  which  is  2000  ft.  long.  It 
is  a  crosscut  tunnel  for  700  ft.  and  follows  the  vein 
for  the  rest  of  the  distance.  The  Spar  Copper  is  the 
only  mine  now  in  operation  which  shows  ore  in  a  vein. 
The  vein  is  a  fissure  in  the  granite,  and  strikes  across 
the  country  in  a  northeast-southwest  direction.  It 
stands  almost  vertical.  Frequent  lenses  of  high-grade 
copper-silver  ore  are  found  connected  by  stringers  and 
seams  of  the  same  ore.  The  vein  material,  mined  as  a 
whole,  makes  a  good  grade  of  milling  ore,  which  con- 
centrates readily  to  a  product  containing  30  to  40  oz. 
Ag,  and  5.5  to  6%  Cu.  The  principal  valuable  minerals 
are  cupriferous  pyrite,  chalcopyrite,  and  chalcocite,  all 
carrying  silver,  and  the  gangue  mineral  is  mainly  quartz, 
with  occasional  small  quantities  of  barite. 

In  the  Ensign  claim,  at  the  intersection  of  the  Spar 
Copper  vein  and  Morning  Glim  fault,  there  is  a  shoot 
of  Ifead-zinc-copper-silver  ore.  Nothing  has  been  done 
to  determine  its  extent,  but  at  the  point  where  cut  it 
has  a  cross  section  26  by  40  ft.  There  is  also  a  body 
of  copper-silver  ore  on  the  claim,  from  which  in  1917 
about  1000  tons,  of  an  average  grade  of  3  oz.  Au  and 
6%  Cu,  was  shipped.  The  copper  is  present  as  mala- 
chite and  chalcocite  in  a  mass  of  limonite.  The  exact 
geological  conditions  bearing  on  this  occurrence  are  not 
entirely  obvious,  but  the  walls  are  limestone  and  quart- 
zite,  and  it  is  believed  to  be  another  intersection  deposit 
in  the  Morning  Glim  fault. 

The  Morning  Star  mine  is  now  idle.  It  has  been 
worked  to  a  depth  of  400  ft.  and  has  reached 
water  level.  A  long  drift  is  being  driven,  by  lessees, 
from  the  Morning  Star  tunnel  under  the  Victor  claim, 
with  the  purpose  of  undercutting  the  oreshoots  which 
were  worked  so  successfully  in  the  Victor  mine  in  the 
early  days  of  the  district. 

The  exploration  work  of  the  last  four  years  indicates 
strongly  that  bodies  of  ore  of  commercial  value  exist 
along  the  western  side  of  the  district,  and  that  these 
bodies  may  be  expected  to  occur  at  fairly  frequent  in- 
tervals. It  further  indicates  that  this  ore  forms  in 
shoots  of  comparatively  small  horizontal  extent  and  of 


persistence  with  depth,  and  that  the  shoots  come  at 
certain  well-established  horizons  and  usually  under  a 
known  set  of  conditions.  Because  of  these  facts,  ex- 
ploration work  can  be  conducted  along  scientific  lines 
and  with  generally  satisfactory  results. 

Better  Power  and  Transportation  Facilities  Needed 
Properly  to  Develop  District 

The  elevation  and  climate  are  similar  to  those  of  many 
Colorado  mining  camps  and  present  no  serious  problems. 
Nor  does  there  appear  to  be  anything  unusual  in  the 
metallurgy  of  the  ore.  However,  the  greatest  obstacle 
to  the  development  of  the  district  is  its  present  isolation, 
both  as  to  transportation  and  power  facilities.  But 
neither  of  these  conditions  is  an  insurmountable  dif- 
ficulty, and  in  due  time,  and  as  conditions  warrant,  the 
needed  transit  and  power  will  no  doubt  be  provided. 

Development  of  ore  is  in  progress,  and  the  various 
operating  problems  are  being  solved.  With  sufficient 
ore  assured  and  the  necessary  improvements  in  mining, 
milling  and  transportation  methods,  there  is  no  reason 
why  this  old,  abandoned  mining  district  should  not 
again  contribute  to  Colorado's  production  of  lead,  zinc, 
copper  and  silver.  Past  production,  as  shown  by  mint 
reports  and  old  records  and  settlement  sheets,  makes 
a  creditable  showing  and  gives  much  encouragement 
as  to  what  may  be  hoped  for  from  the  sulphide  zone. 


Electrolytic  Iron  Manufacture  In 
France  by  the  Burgess  Process* 

The  Societe  des  Acieries,  of  Firminy,  France,  in  order 
to  overcome  the  difficulty,  during  the  war,  of  obtaining, 
for  the  manufacture  of  steel,  an  iron  as  pure  as  Swedish 
iron,  has  started  the  manufacture  of  electrolytic  iron 
at  its  Riouperoux  shops.  Several  tons  have  already 
been  obtained,  and  the  installation  of  a  plant  of  a 
capacity  of  25  tons  per  day  is  under  way.  The  process 
employed  is  that  invented  by  Professor  Burgess,  an 
American,  who  first  began  experimenting  with  electro- 
lytic iron  in  1904.  The  method  is  characterized  by 
the  use  of  an  electrolyte  which  does  not  alter  in  com- 
position for  a  long  time,  nor  does  it  require  additions 
or  complicated  chemical  control. 

The  electrolyte  is  a  mixture  of  ferrous  sulphate  and 
chloride,  and  ammonium  sulphate,  and  the  process  re- 
quires that  the  materials  utilized  be  already  pure.  The 
elimination  of  continuous  circulation  of  the  electrolyte, 
a  current  density  of  one  ampere  per  100  sq.cm.,  and  a 
temperature  as  low  as  30°,  but  better  at  60°  C,  have 
been  found  to  be  satisfactory  conditions  for  deposition. 
The  cost  of  producing  the  electrolytic  iron  is  expected 
not  to  exceed  $10  per  ton.  The  following  is  an  aniilysis 
representing  a  lot  of  a  few  tons:  Carbon,  0.015  to 
0.064%;  silicon,  0.004  to  0.020%;  phosphorus,  0.002 
to  0.009%  ;  sulphur,  0.001  to  0.007%  ;  manganese,  traces. 

Aime  Coutagne,  the  engineer  of  the  company,  has 
published'  an  interesting  study  of  the  process,  and  has 
compared  it  with  the  methods  used  by  Cowper,  Cowles, 
Merck,  Fisher,  the  Langbein  and  Pfanhauser-Werke  and 
tTie  Boucher-Societe  le  Fer. 


•Translated  from  "Texte  de  L'Echo  des  Mines  et  de  la  Metallyr- 
gie,"  April  28,  1918. 

^■'Bulletin  de  la  Soclfite  de  I'lndustrle  Min§rale." 
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A  New  Method  of 

Zinc 


Estimating  Zinc  In 
Dust 


By  L.  a.  WILSON* 


A  brief  resume  of  previous  ivork  in  estimating 
zinc  in  zinc  dust  is  given,  but  the  object  of  the 
paper  is  to  present  a  method  that  will  render  the 
analysis  simple,  accurate  and  rapid.  Although 
similar  to  that  ordinarily  used  in  the  hydrogen 
evolution  method,  the  importance  of  maintaining 
solutions  saturated  ivith  hydrogen  and  minimiz- 
ing temperature  variations  is  emphasized.  The 
arrangement  eliminates  sources  of  error  inherent 
with  previously  proposed  apparatus  and  de- 
creases the  time  required  for  analysis.  A  draw- 
ing  is   included  to  illustrate   this  arrangement. 


ZINC  DUST,  or  "blue  powder,"  as  it  is  commonly 
known,  is  being  used  in  constantly  increasing 
amounts  for  organic  reductions,  sherardizing,  pre- 
cipitation of  gold  and  silver  in  cyanide  practice,  and  in 
certain  classes  of  paint.  Owing  to  the  demands  of  the 
trade  for  a  material  superior  to  the  ordinary  spelter 
furnace  blue  powder,  the  zinc  dust  sold  today  is  largely 
a  specially  prepared  product.  The  two  particular  quali- 
ties usually  demanded  by  the  consumers  of  zinc  dust  are 
fineness  and  high  metallic  zinc  content.  The  fineness  is 
best  determined  by  microscopical  examination,  but  as 
usually  carried  out  in  practice  it  is  a  simple  matter  ot 
carefully  sieving  a  sample  through  a  nest  of  screens. 
On  the  other  hand,  the  determination  of  the  metallic 
zinc  content,  or  reducing  power  as  metallic  zinc,  is  not 
so  easily  obtained;  and  determinations  by  different 
methods,  or  even  with  the  same  method  by  different 
analysts,  show  considerable  variations.  There  is  need 
for  a  standard  method  which  will  obviate  the  misunder- 
standing originating  from  variant  analyses. 

The  method  and  apparatus  to  be  described  in  this 
paper  are  the  outcome  of  experimental  work  extending 
over  several  years,  starting  with  the  apparatus  proposed 
by  Franz  Meyer  and  adding  improvements  and  modifi- 
cations as  the  work  progressed. 

KfisuMfi  OF  Methods  Proposed 

Practically  all  previous  methods  of  analysis  are  based 
upon  the  reducing  power  of  the  zinc  dust.  This  may  be 
determined  in  many  ways,  although  the  results  from 
different  methods  will  not  be  concordant.  Fresenius 
dis.solved  the  zinc  dust  in  dilute  sulphuric  acid,  and, 
after  drj'ing.  passed  the  hydrogen  over  heated  copper 
oxide  in  a  combustion  tube,  absorbing  the  water  formed 
in  a  U-tube  and  weighing.  This  method  is  accurate, 
but  long  and  tediou.s. 

Drewsen  UHcd  a  known  quantity  of  standard  potas- 
yjum-chromate  .solution  for  reduction  by  the  zinc  dust. 
The  e.xce.ss  of  chroniate  solution  was  titrated  with  fer- 
rous sulphate,  and  the  metallic  zinc  content  was  cal- 
culated from  the  amount  of  chromate  reduced. 


•  jittBlrwcii^  from  a  paper  urftmfnUu}  at  Itie  2^xi  iiiitiij.il  m 
of  th«  American  Society  for  T«»iillng  Matiirluiii. 


De  Koninck  found  that  ferric  ammonium  sulphate  ac- 
celerates the  reduction  of  chromate.  He  used  a  potas- 
sium-dichromate  solution  rather  than  one  of  the  normal 
chromate. 

Wahl  gave  a  rapid  method  for  evaluating  zinc  dust, 
based  upon  the  reduction  of  neutral  ferric  sulphate  in 
solution.  The  resulting  ferrous  sulphate  was  titrated 
with  potassium  permanganate  and  the  percentage  of  me- 
tallic zinc  calculated. 

Beilstein  and  Jawein  carried  out  the  evaluation  by 
conducting  the  hydrogen,  resulting  from  the  reaction  of 
the  zinc  dust  and  dilute  sulphuric  acid,  into  a  flask 
filled  with  water  and  measuring  the  amount  of  the  latter 
displaced. 

Kosmann  and  Liebschutz  carried  out  determinations 
by  moistening  the  sample  of  zinc  dust  with  alcohol,  and 
adding  a  warm  neutral  solution  of  copper  sulphate.  The 
mixture  was  slightly  acidified,  the  copper  separated, 
washed,  dissolved,  and  determined. 

Morse  made  determinations  of  the  metallic  zinc  con- 
tent by  measuring  the  hydrogen  gas  evolved  with  acid 
in  a  eudiometer. 

Topf  used  a  weighed  quantity  of  iodine  to  oxidize  the 
metallic  zinc  in  the  zinc  dust  and  then  titrated  back 
the  excess  of  iodine. 

Barnes  also  used  the  volume  of  hydrogen  gas  liber- 
ated, devising  a  special  apparatus  for  its  measurement. 

Weil  made  determinations  by  treating  the  zinc  dust 
sample  with  cupric-chloride  solution  and  titrating  the 
excess  copper  with  stannous-chloride  solution. 

Klemp  has  worked  out  a  method  of  determining  the 
metallic  zinc  content  of  zinc  dusts  by  reduction  of  po- 
tassium iodate  in  alkaline  solution. 

Fraenkel  modified  Drewsen's  method  by  adding  po- 
tassium iodide  to  the  solution  containing  the  excess*  of 
bichromate  remaining  after  the  reaction  with  the  zinc 
dust,  and  titrating  the  liberated  iodine  with  standard 
sodium  thiosulphate. 

Besides  the  apparatus  of  Morse  and  Barnes  for  the 
volumetric  determination  of  zinc  dust,  there  have  been 
many  others.  The  best  of  these  is  that  proposed  by 
Franz  Meyer.  This  apparatus  has  been  widely  used  and 
with  proper  precautions  excellent  results  may  be  ob- 
tained. 

De  Koninck  and  Grandy  made  comparative  investi- 
gations of  the  several  methods  proposed  up  to  1902 
and  concluded  that  the  gasometric  determination  of  the 
hydrogen  evolved  gave  the  most  precise  results.  More 
recently  Sharwood  and  Herz  have  proposed  using  the 
precipitation  of  silver  from  a  solution  of  silver  cyanide 
in  potassium  cyanide  as  a  means  of  evaluating  zinc 
dusts. 

From  the  brief  outlines  of  the  methods  given,  it  will 
be  seen  that  they  may  be  grouped  into  three  classes,  and 
that  a  discussion  of  inhei'ent  errors  and  accuracy  in 
any  one  method  is  also  generally  applicable  to  the  class 
in  which  that  method  belongs. 

1.  The  Reduction  of  a  Known  Amount  of  Oxidizing 
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Agent — The  bichromate  method  is  simple  and  rapid. 
The  reduction  proceeds,  theoretically,  without  evolution 
of  hydrogen  gas,  but  this  is  probably  not  always  true  in 
practice.  It  frequently  happens  that  particles  of  zinc 
dust  will  be  seen  floating  on  top  of  the  solution  with 
bubbles  of  hydrogen  attached.  The  reaction  with  the 
acid  in  the  solution  is  an  inherent  error  in  this  method. 
j  The  tendency  is  to  get  low  results,  since  the  reaction  of 
the  zinc  dust  with  acid  results  in  less  bichromate  being 
reduced. 

The  volumes  of  standard  solutions  used  in  carrying 
[out  the  bichromate  method  are  relatively  small,  com- 
pared with  the  volume  of  hydrogen  gas  which  the  same 
weight  of  zinc  dust  would  liberate.  The  accuracy  re- 
quired in  standardizing,  reading  of  burettes,  and  deter- 
mining the  end  point  on  titration  is  of  a  much  higher 
order  than  that  required  in  the  hydrogen  evolution 
method. 

The  ferric  sulphate  method  is  based  on  the  reduction 
of  the  oxidizing  agent,  ferric  sulphate,  in  neutral  solu- 
tion. The  ferric  sulphate  requires  careful  preparation 
for  this  work.  The  reduction  theoretically  proceeds 
without  evolution  of  hydrogen  gas.  The  results  ob- 
tained by  this  method  are  lov/er  than  those  obtained 
by  the  hydrogen  evolution  method.  The  only  explana- 
tion for  this  difference  is  the  possible  hydrolysis  of  the 
ferric  sulphate  and  the  reaction  of  the  zinc  dust  with 
the  small  amount  of  sulphuric  acid  formed.  In  this  case 
the  hydrogen  liberated  would  not  be  visible,  but  would 
remain  dissolved. 

2.  The  Precipitation  From  Solution  of  a  Metal  With 
Lower  Solution  Pressure  Than  Zinc,  i.e.,  Loiver  in  the 

\Electropotential  Series  Than  Zinc — The  precipitation 
of  a  metal  from  a  solution,  e.g.  copper  or  silver,  by  zinc 
dust  does  not  give  the  metallic  zinc  content  of  the  pre- 

jcipitant,  but  merely  an  empirical  result  influenced  by 
many  factors.  The  three  most  important  of  these  are 
the  fineness  of  the  zinc  dust,  the  kind  and  condition  of 
the  solution,  and  the  equilibrium  that  is  reached  between 

.the  metal  and  the  zinc  with  their  respective  ion  con- 

icentrations  in  solution.  It  is  obvious  that  when  a  par- 
ticle of  zinc  dust  becomes  completely  coated  with  the 
precipitated  metal,  it  cannot  throw  out  more  of  the 
latter.  For  this  reason  the  method  using  the  precipi- 
tation of  silver  from  a  solution  of  silver  cyanide  in 
potassium  cyanide  is  not  to  be  considered  as  a  method 
for  actually  determining  the  metallic  zinc  content  of 
zinc  dust,  although  it  may  give  an  indication  of  its  so- 
called  "precipitation  efficiency,"  as  applied  in  cyanide 
practice. 

3.  The  Solution  of  the  Zinc  Dust  With  Acid  and  the 
Measurement  of  the  Volume  of  Hydrogen  Liberated — 
The  hydrogen  evolution  method  is  the  one  most  used  by 
responsible  analysts.  It  is  based  on  measuring  the  vol- 
ume of  hydrogen  gas  evolved  from  the  action  of  zinc 
dust  on  pure  dilute  sulphuric  acid.  This  volume  is  then 
calculated  to  standard  conditions  (correcting  for  the 
vapor  tension  of  water).  The  percentage  of  metallic 
;zinc  is  determined,  on  the  basis  that,  at  standard  condi- 
tions, one  gram  of  pure  zinc  liberates  342.5  cc.  of  hy- 
drogen. 

The  Franz  Meyer  apparatus  has  the  disadvantage  of 
generating  the  hydrogen  gas  adjacent  to  the  outlet  for 
the  liquid  being  displaced.  Consequently,  small  bubbles 
of  hydrogen  and  often  small  particles  of  zinc  dust  are 


carried  out  with  the  displaced  liquid.  However,  both 
of  these  causes  for  error  may  be  eliminated  by  insert- 
ing a  relatively  large  glass  tube  between  the  apparatus 
and  the  leveling  bottle.  The  Meyer  apparatus  has  also 
the  other  disadvantage  of  being  slow  in  operation. 

The  use  of  a  factor  to  correct  for  the  solubility  of  hy- 
drogen in  water  and  acid  is  not  entirely  satisfactory, 
even  though  determined  with  c.  p.  zinc.  The  solubility 
of  hydrogen  is  affected  by  temperature,  and  the  factor 
must  include  a  temperature  correction.  Furthermore, 
the  volume  of  liquid  in  contact  with  hydrogen  long 
enough  to  become  saturated  is  not  the  same  in  any  two 
tests.  Errors  from  this  source  can  be  avoided  by  start- 
ing with  all  solutions  saturated  with  hydrogen  and 
maintaining  nearly  constant  temperature. 


U 


ZIXC-DUST    TESTING    APPARATUS 

Experience  with  these  three  types  of  methods  on  all 
grades  of  zinc  dust  and  granulated  c.  p.  zinc  has  proved 
that  the  hydrogen  evolution  method  will  give  more  ac- 
curate results  than  any  other  method  recommended.  This 
more  than  compensates  for  the  longer  time  required 
for  making  the  determination. 

The  procedure  and  apparatus  recommended  are  fun- 
damentally the  same  as  in  the  Franz  Meyer  method,  but 
accuracy  has  been  insured  and  the  time  required  ma- 
terially shortened. 

The  method  and  apparatus  will  be  understood  by  refer- 
ence to  the  diagram.  A  1-gm.  sample  of  zinc  dust  is 
weighed  and  transferred  as  rapidly  as  possible  to  a  small 
Erlenmeyer  flask  A,  of  100-  or  200-cc.  capacity,  in  which 
is  placed  a  piece  of  sheet  platinum  about  1.5  cm.  square. 
About  5  gm.  of  clean  unoxidized  ferrous  sulphate  crys- 
tals are  added  on  top  of  the  zinc  dust,  and  the  flask  is 
nearly  filled  with  distilled  water  saturated  at  room  tem- 
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perature  with  hydrogen  gas.  The  object  of  adding  the 
sheet  platinum  and  ferrous  sulphate  is  to  increase  the 
rate  of  hydrogen  evolution  by  catalytic  action.  A  fur- 
ther reason  for  adding  the  ferrous  sulphate  on  top  of 
the  zinc  dust  sample  is  to  coagulate  the  latter  as  much  as 
possible  when  it  becomes  wetted,  and  thus  prevent  the 
floating  of  more  than  an  unappreciable  amount. 

The  rubber  stopper  containing  separatory  funnel  B 
and  connecting  tube  C  is  tightly  inserted  into  the  neck 
of  the  flask.  A  little  distilled  water  is  poured  into  B 
and  the  three-way  stopcock  in  C  turned  to  connect  the 
flask  with  the  downward  outlet.  Enough  water  is  now 
run  in  from  the  separatory  funnel  to  displace  all  the 
air  in  the  flask  and  the  connecting  tube  through  the 
bore  in  its  stopcock.  The  stopcock  in  C  is  now  turned  so 
that  the  downward  outlet  is  in  connection  with  the 
measuring  tube  D.  By  raising  the  leveling  bottle  E, 
containing  10  To  sulphuric  acid,  also  saturated  with  hy- 
drogen at  room  temperature,  all  the  gas  in  D  is  dis- 
placed. The  stopcock  in  C  is  now  turned  through  90°, 
so  as  to  connect  the  decomposing  flask  A  with  the  meas- 
uring tube  D.  The  system  is  hence  completely  filled 
with  liquid  and  ready  for  the  generation  of  hydrogen. 
The  measuring  tube  D  has  a  total  capacity  of  400  cc.  and 
is  graduated  from  250  to  400  cc.  by  0.25  cubic  centi- 
meters. 

Thirty  cc.  of  1:1  sulphuric  acid  is  now  poured  into 
the  separatory  funnel.  A  small  part  of  this  acid  is  al- 
lowed to  run  into  the  decomposing  flask  until  a  brisk  but 
not  too  rapid  evolution  of  hydrogen  takes  place.  The 
acid,  being  much  heavier  than  water,  settles  to  the  bot- 
tom of  the  flask  and  the  action  begins  immediately.  The 
gas  evolved,  together  with  some  solution  and  a  small 
amount  of  zinc  dust,  passes  over  into  the  measuring 
tube,  displacing  the  acid  there.  When  the  action  in  the 
decomposing  flask  has  slowed  down,  more  strong  acid  is 
introduced,  until  all  has  been  added.  During  this  time 
the  acid  in  the  measuring  tube  and  flask  is  shaken  so 
as  to  wash  do\vn  the  particles  of  zinc  dust  from  the 
upper  parts  of  the  flask  and  tube  now  filled  with  gas. 
The  particles  in  the  measuring  tube  on  coming  in  con- 
tact with  the  10%  sulphuric  acid  are  readily  dissolved 
and  generate  their  portion  of  hydrogen. 

When  all  the  zinc  dust  has  been  dissolved,  water  is 
run  in  from  the  separatory  funnel  to  force  the  hydrogen 
over  into  the  measuring  tube  and  to  fill  the  flask  and 
connecting  tube  with  water  through  to  the  stopcock  F, 
which  is  then  closed.  After  leveling  with  the  leveling 
bottle,  the  volume  of  hydrogen  generated  from  the  1-gm. 
sample  at  the  prevailing  atmospheric  conditions  is  read 
from  the  measuring  tube.  The  percentage  of  metallic 
zinc  in  the  sample  is  then  calculated  from  the  following 
expre.ssion : 

V  /  (P-  p)  X  a  29196 
(1  -f  0.003670760 


f  er  cent,  of  metaUic  zinc  — 


in  which  V  =  volume  of  gas  in  measuring  tube  at  at- 
mo.spheric  conditions,  P  =  barometric  pressure,  p  = 
vapor  tension  of  water  above  10%  sulphuric  acid  at 
room  temperature,  and  t  =  room  temperature. 

To  obtain  accurate  results  it  is  necessary,  when 
weighing  out  samples  of  zinc  dust  which  are  finely 
divided,  to  minimize  the  oxidation  that  takes  place  on 
exposure  to  the  air.  It  is  also  highly  important  that 
HamplcH  are  kept  in  ground-glass  stoppered  bottles,  com- 


pletely filled,  and  sealed  with  paraffin  or  wax.  The  two 
variables  most  likely  to  affect  the  results  are  tempera- 
ture and  barometric  pressure.  A  careful  estimate  of 
the  barometric  pressure  is  necessary.  A  tempera- 
ture change  affects  not  only  the  volume  of  gas  but 
also  the  vapor  tension  of  water,  and  hence  the  actual 
pressure  on  the  hydrogen  when  measured.  Unlike 
barometric  variations,  changes  in  temperature  can  to 
a  large  extent  be  avoided  by  making  the  analyses  in  a 
room  maintained  at  a  nearly  constant  temperature,  en- 
closing the  apparatus  in  a  cabinet  with  door  fronts  that 
are  opened  only  when  measurements  are  to  be  taken, 
and  keeping  all  water  and  acid  saturated  with  hydrogen. 
The  rubber  connection  between  the  connecting  and 
measuring  tubes  must  be  of  heavy  rubber  and  should  be 
painted  with  shellac. 


Use  of  Filtros  in  Centrifugal  Washers 

By  M.  H.  Merriss* 
An  interesting  problem  arises  in  many  copper  refin- 
eries in  connection  with  nickel  recovery,  in  which  proc- 
ess,   in    most    cases,    after    several    preliminary    steps, 
crude  anhydrous  nickel  sulphate  is  separated  out  as  a 
yellowish  green  slimy  substance  from  a  mother  liquor  of 
concentrated  impure  sulphuric  acid,  by  boiling  in  either 
iron  or  lead  pans.     The  salt  is  drained  and  partly  air 
dried  by  throwing  it  up  on  slanting  drain  tables,  but  a 
large  quantity  of  entrained  acid  remains  with  it.     A 
successful  apparatus  for  making  this  peculiarly  difficult 
washing  is  the  centrifugal  extractor  manufactured  by 
the  Tolhurst  Machine  Works,  of  Troy,   N.  Y.,  which 
uses  for  the  filtering  medium  various  combinations  of 
copper  or  monel-metal  screens.     It  is  essential  to  the 
process    that    these    screens    have    fine    slotted    holes 
punched  in  them,  but,  even  with  the  resistant  metals 
noted,  the  slots  enlarge  rapidly  and  allow  the  extremely 
fine  nickel   sulphate  to   pass   through.     This   in   turr 
throws  the  revolving  basket  out  of  balance,  necessitating 
frequent  repairs,  with  consequent  expense  and  loss  oi 
time,  to  say  nothing  of  the  unsatisfactory  separatioi 
work  done  by  the  screens  in  the  period  preceding  re 
pairs.      Filviod,    a    siliceous    filtering    medium,    jnanu 
factured  by  the  General  Filtration  Co.,  has  been  trie< 
and  proved  successful  from  the  start.    It  is,  of  cours« 
unattacked  by  acid,  the  pores  do  not  clog,  and  yet  ther 
is  no  leakage  of  the  finely  divided  nickel  sulphate,  so  tha 
the  machine  never  gets  out  of  balance.    A  set  of  curve 
plates  of  Grade  B — H  in.  thick — is  so  made  as  to  f 
nicely  against  the  side  of  the  Tolhurst  basket.    Filtrc 
can  be  drilled  easily,  although  it  dulls  the  drills  badl; 
and  can  be  cut  with  a  hacksaw,  so  there  is  no  troub 
in  putting  it  in.    Then  a  piece  of  monel-metal  heavy  wii 
screening,  with  through  bolts  and  strap  washers,  is  pi 
in  to  hold  the  plates  snugly.    For  caulking  material,  a 
bestos  wicking  is  used.     The  manufacturers'  Grade 
— :i  in.  thick — is  probably  even  better,  taking  up  le 
space  as  well  as  being  lighter.     With  such  an  install 
tion,  the  only  repairing  necessary  is  the  changing 
he  through  bolts.     These  can  be  made  of  copper,  al 
therefore  should  be  resistant  to  acid,  whereas  former 
the  screens  themselves  wore  out  and  had  to  be  changl 
frequently. 


•Superintendent,    Electrolytic    Refinery    and    Sllvor    Departnwii 
Haritun  Capper  Vvorks,  Perth  Amboy,  New  J<T.sey. 
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Construction  and  Operation  of  an  Electrolytic 

Copper  Refinery* 


By  J.  E.  MCALLISTER 


■  A  detailed  description  of  the  probable  cost  of 
construction  of  an  electrolytic  refinery  to  handle 
50,000  tons  of  blister  copper  annually.  Economic 
aspects  are  discussed,  the  basis  of  cost  estimate 
is  defined,  proposed  practice  is  outlined,  and  esti- 
mated initial  and  operating  expenses  are  given. 


THE  investigation  which  is  the  subject  of  this  re- 
port had  for  its  object  the  determination  of  the 
cost  of  constructing  and  operating  an  electrolytic 
copper  refinery  in  the  Niagara  Peninsula  of  Ontario, 
having  a  capacity  of  50,000  tons  of  refined  copper  per 
annum.  The  estimates  which  follow  are  based  upon  the 
data  given  under  the  head  of  "Basis,"  and  a  conclusion 
is  arrived  at  that  the  expenditure  for  constructing  a 
plant  of  this  type  would  amount  to  $1,502,800,  and  the 
cost  of  operating  the  same  would  be  $13,112  per  ton  (of 
2000  lb.)  of  refined  copper  produced. 

In  selecting  the  location  of  an  industry  of  this  type, 
the  governing  considerations  are  electric  energy,  tem- 
perate climate,  fuel  and  other  supplies,  and  labor  condi- 
tions. Adequate  transportation  facilities  are  a  neces- 
sity, and  a  location  on  tidewater  possesses  the  obvious 
advantage  of  facility  in  receiving  supplies  by  water 
freights,  and  in  shipping  the  refined  product  by  the 
same  means.  The  location  of  a  refinery,  however,  at  or 
near  that  of  the  producing  mines  does  not  possess  dis- 
tinct advantage,  for  the  reason  that  the  raw  material 
coming  in  for  refining  would  undoubtedly  be  a  bessemer- 
ized  product  carrying  99%  copper.  This  could  there- 
fore be  shipped  from  the  point  of  smelting  to  the  desti- 
nation of  the  refined-copper  product  under  the  one 
freight  charge,  the  product  being  merely  stopped  for 
"refining  in  transit."  In  compiling  the  following  repori;, 
the  services,  in  a  consulting  capacity,  have  been  utilized 
of  R.  W.  Deacon,  Superintendent  of  the  United 
States  Metals  Refining  Co.  at  Chrome,  New  Jersey. 

Conditions — The  refinery  is  to  be  equipped  to  handle 
50,000  tons  per  annum  of  bessemerized  copper  (com- 
monly known  as  blister  copper)  containing  gold  and 
silver,  the  output  consisting  of  refined  copper  in  the 
shape  of  wire  bars,  cakes  or  ingots ;  gold  in  the  form  of 
fine  gold  bars,  and  silver  as  fine  silver  bars.  The  value 
of  the  precious  metal  carried  by  the  blister  copper  will 
have  its  bearing  on  the  cost  of  operation,  as,  should  the 
gold  contents  run  high,  the  speed  of  deposition  of  the 
copper  must,  for  economic  reasons,  be  retarded.  On  this 
account  it  is  assumed  that  the  blister  copper  will  assay 
not  over  100  oz.  of  silver  or  5  oz.  of  gold  to  the  ton,  these 
quantities  being  within  the  range  of  the  precious  metals 
contained  in  ordinary  blister-copper  production.  The 
ground  is  also  taken  that  the  impurities  in  the  blister 
do  not  consist  of  one  seriously  damaging  element,  such 
as  arsenic  or  nickel,  but  are  distributed  over  the  various 


•From    the    first    report    of    the    Canadian    Munition    Resources 
Commission. 


usual  elements.  It  should  be  noted  that  blister  copper, 
aside  from  the  conditions  named,  would  require  special 
treatment. 

The  present  cost  of  materials  and  labor  in  the 
Niagara  Peninsula  has,  in  the  main,  been  used  as  a  basis 
of  calculation,  and  the  following  are  the  chief  items 
which  have  entered  into  the  same: 

Labor — A  base  rate  of  22ic.  per  hr.  on  a  10-hr. 
day  for  unskilled  labor,  from  which  all  other  rates  are 
scaled. 

Power — High-tension  alternating-current  power  de- 
livered at  low-tension  terminals  of  transformers  at  the 
rate  of  $15  per  horsepower-year. 

Structural  Steel — Fabricated  and  delivered  f.o.b. 
plant,  5.5c.  per  pound. 

Copper — Rated  at  a  quotation  of  20c.  per  lb.  for  elec- 
trolytic wire  bars. 

Antimony  Lead — Per  lb.,  delivered,  13.5  cents. 

Building  Brick — Per  M.  delivered,  $13. 

Siliceous  Refractory  Brick — Per  M.  delivered,  $30. 

Machinery — Prices  prevailing  at  the  present  time 
(March,  1916.) 

Bituminous  Coal — Per  ton,  delivered,  $4. 

Coke — Per  ton,  delivered,  $4.25. 

Cement — Per  barrel,  delivered,  $1.35. 

Lumber — Prices  prevailing  at  the  present  time  ($25 
to  $35  per  M.,  March,  1916). 

Plant  Arrangement 

There  is  ample  territory  in  the  factory  district  of  the 
Niagara  Peninsula  for  the  selection  of  a  suitable  site. 
A  ground  plan  of  a  refinery  of  this  capacity  is  given 
herewith  (see  plan),  and  under  this  arrangement  the 
plant  would  occupy  a  space  of  approximately  22  acres. 
It  is  to  be  noted  that  the  incoming  material  is  delivered 
to  the  plant  by  standard-gage  railroad,  the  fuel  to  one 
side  and  the  blister  copper  to  the  other.  Subsequently 
the  material  is  handled  by  an  industrial  railway  system, 
operated  by  steam,  and  of  either  24-  or  30-in.  gage. 
Following  a  shipment  of  blister  copper  through  its  va- 
rious steps  on  this  plan,  it  would  be  received  over  the 
railroad  spur  B,  weighed  in  the  control  weighing  room 
E,  sampled  in  the  sampling  room  F,  and  then  placed  in 
the  storage  under  the  craneway  L,  from  which  it  is  taken 
as  required  to  the  furnace  building  K  and  brought  up 
to  pitch  in  reverberatory  furnaces,  from  which  it  is  cast 
into  anodes,  the  anodes  being  stored  under  the  craneway 
0.  From  this  storage  the  anodes  are  delivered  to  the 
tank  house  U,  where  the  electrolytic  copper  is  produced, 
leaving  the  tank  house  in  the  form  of  cathodes,  and 
placed  in  storage  under  the  craneway  0,  from  which 
point  it  is  delivered  to  the  reverberatory  refining  fur- 
naces /,  where  it  is  melted  and  cast  into  the  form  re- 
quired by  the  consumer. 

During  the  electrolytic  action  from  anode  to  cathode, 
slime  is  formed  in  the  tanks,  consisting  of  the  impuri- 
ties contained  in  the  blister  copper,  as  well  as  its 
precious  metals,  this  slime  being  subsequently  treated 
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in  the  department   IT'',  where  the  gold  and  silver  are 
separated  and  turned  out  in  the  form  of  bars. 

A  small  cupola  furnace  is  added,  in  which  the  slags 
from  the  reverberatory  furnaces  are  treated,  and  their 
valuable  metallic  contents  recovered. 

In  considering  the  equipment  of  the  plant,  its  capac- 
ity permits  of  the  installation  of  modern  labor-saving 
devices  in  each  department.  In  this  connection  the  cost 
of  installation  is  governed  by  the  balance  which  obtains 
between  decreased  operating  cost  and  the  amortization 
of  construction  expenditure  incurred  to  acquire  such  de- 
crease. Special  apparatus  should  be  installed  for  trans- 
ferring blister  copper  from  railroad  to  industrial  cars, 
and  refined  copper  from  industrial  to  railroad  cars.  In 
the  scale  house  E,  tandem  scales  would  be  installed  for 
control  weighing  of  the  blister,  one  scale  checking  the 
other.  The  accuracy  of  these  scales  is  of  first  import- 
ance and  would  be  aided  by  their  capacity  being  con- 
siderably in  excess  of  the  ordinary  load.  In  this  case 
the  copper  would  probably  be  weighed  in  quantities  of 
five  tons,  and  the  capacity  of  the  scales  should  therefore 
be  not  less  than  12  tons,  or  double  the  weight  of  the  in- 
dustrial railway  car  with  its  load.  After  weighing,  the 
blister  copper  proceeds  to  the  sampling  room,  where  it 
is  sampled  by  drilling  a  ^-in.  hole  through  each  cake,  for 
which  purpose  an  ordinary  drill  press  is  used.  After 
sampling,  the  blister  copper  is  stored  in  the  yard  L, 
whence  it  proceeds  to  the  anode  furnace.  It  is  neces- 
sarj-  to  maintain  a  sufficient  quantity  of  sampled  raw 
material  in  storage  to  permit  of  the  continuous  oper- 
ation of  the  anode  furnaces. 

The  furnace  building  JK  should  be  of  steel  construc- 
tion, containing  at  one  end  two  anode  furnaces  for  melt- 
ing the  blister;  and,  at  the  other,  two  refined-copper 
furnaces  for  melting  and  converting  the  cathode  copper 
into  merchantable  form.  Each  anode  unit  would  con- 
sist of  a  reveratory  furnace  lined  with  siliceous  refrac- 
tor\'  brick  and  having  a  24-hr.  capacity  of  100  tons.  The 
furnace  would  be  fired  by  slack  coal  and  be  fitted  with 
a  waste-heat  boiler  to  conserve  the  heat  for  maintaining 
the  necessary  temperature  required  by  operations  in 
other  buildings,  this  boiler  being  also  equipped  for  aux- 
iliary firing  for  use  when  the  furnace  is  not  in  operation, 
thus  saving  a  separate  boiler  installation.  The  raw  ma- 
terial would  be  charged  into  the  furnace  on  one  side 
from  the  industrial  railway  by  means  of  a  charging 
crane,  and  the  molten  copper  automatically  tapped  from 
the  other  into  anode  molds,  the  furnace  being  served  at 
this  side  by  a  Walker  casting  wheel  and  a  10-ton  travel- 
ing crane. 

The  depth  of  the  bath  of  molten  metal  for  a  furnace 
of  this  type  would  be  from  21  to  24  in.,  and  a  cycle  of 
its  operation  throughout  the  24-hr.  period  would  con- 
sist of: 

Hours 

Chartrinff    1 1^ 

Meltinjf    down     9 

K'irimjf  and  polinj? 7 

^  -'^'ni: 6'/2 

Total  24 

A  sufficient  storage  of  coal  fuel  should  be  carried  to 
cover  two  months'  operations  of  both  the  anode  and  re- 
fined-copper furnaces.  It  is  necessary  to  maintain  an 
excess  of  anodes  in  storage  in  order  to  feed  the  tank 
house,  and  for  this  purpose  a  storage  yard  is  provided 


between  the  furnace  house  and  the  tank  house.  In  this 
same  storage  is  also  held  the  cathode  copper  as  delivered 
from  the  tank  house  for  melting  in  the  refined-copper 
furnaces,  of  which  there  are  two,  each  being  a  dupli- 
cate of  the  reverberatorj'  anode  furnace,  with  the  same 
capacity  and  equipped  in  the  same  manner  with  waste 
heat  boilers,  charging  crane,  and  Walker  casting  wheel. 
The  tank  house  building  should  be  a  steel  structure  with 
either  brick-filled  or  concrete  walls,  and  a  fireproof  heat 
insulating  roof,  and  should  be  laid  out  in  two  bays  hous- 
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GROUND  PLAN  OF  ELECTROLYTIC  COPPER  REFINERY 
LEGEND:  A,  Railroad,  main  line.  B,  Standard  gage  RR. 
tracks  In  plant.  C,  Industrial  railway — principal  tracks.  D, 
Time  clock,  office  and  plant  entrance.  E,  Control  weighing  room. 
F,  Sampling  room.  G,  Office.  H,  Laboratory.  I,  Warehouse. 
J,  Furnace  building,  refined  copper  end.  K,  Furnace  building 
anode  end.  L,  Storage  craneway  for  refined  and  blister  copper. 
M,  Machine  and  repair  shop.  N,  Bosh  water  reservoirs.  O,  Stor- 
age craneway  for  anodes  and  cathodes.  P,  Transformer  house. 
Q,  Power  house.  R,  Circulating  system  pump  room.  S,  Anode 
and  cathode  weighing  scales.  T,  Tank-house  heating  plant.  U, 
Tank  house.  V,  Regeneration  plant.  W,  Slimes  refinery.  X, 
Slimes  refinery  flue  system.  Y,  Coal  and  coke  storage.  Z,  Cupola 
furnace  building  for  slag  reclamation,   etc. 

ing  512  tanks,  arranged  into  16  sections  of  32  tanks 
each,  or  8  sections  to  each  bay  with  a  separate  electro- 
lytic circuit. 

The  circulation  and  heating  systems  are  housed  in 
annexes,  and  each  bay  should  be  provided  with  two  10- 
ton  traveling  cranes.  The  anodes  would  be  lifted  from 
the  storage  O  by  "finger"  crane  hooks  in  batches  of 
about  30,  placed  in  rack  cars,  transported  by  the  in- 
dustrial railroad  to  the  tank  house,  and  unloaded  by 
traveling  crane,  which  would  also  deposit  each  anode  to 
its  allotted  space  in  the  tanks.  Scales  for  interdepart- 
ment  accounting  are  provided  to  weigh  the  incoming 
anodes  and  outgoing  cathodes  from  the  tank  house. 

The  power  house  would  be  of  steel  frame,  with  brick 
fill  or  concrete  wall,  and  equipped  with  a  hand-power 
traveling  crane  to  facilitate  the  handling  of  parts  for 
repairs.  In  it  would  be  installed  five  electrolytic  units, 
each  consisting  of  a  motor  generator  set  designed  to 
give  a  constant  current  of  5000  amperes  at  a  varying 
voltage  of  from  60  to  115,  four  of  these  being  arranged 
to  work  in  groups  of  two  in  parallel,  directly  to  the  two 
separate  circuits  in  the  tank  house.  The  fifth  would  be 
connected  to  act  as  a  spare  for  any  of  the  others. 
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All  the  plant  in  the  power  house  would  be  motor 
driven,  and  in  addition  to  the  above  units  it  would  con- 
tain bosh  pumps,  general  service  pumps,  hydraulic 
pumps,  fire  pumps,  motor  generator  set  to  supply  d.c. 
electric  current  to  cranes,  high  pressure  air  compressors 
for  the  operating  of  handling  devices  and  other  neces- 
sary apparatus. 

The  slime  carrying  the  precious  metals  is  transferred 
from  the  tank  house  to  the  slime  refinery,  the  latter  be- 
ing equipped  with  steel  tanks,  boiling  tanks,  filter  press, 
roaster,  reverberatory  furnace  for  production  of  dore 
bar,  silver  melting  furnace,  and  gold  crucible  furnace. 
These  three  furnaces  would  be  connected  to  an  outside 
collecting  flue  system.  The  department  also  contains  a 
motor  generator  set  operating  on  36  cells  for  the  elec- 
trolytic parting  of  silver  from  gold;  gold  refining  pots, 
bullion  balance,  and  safety  deposit  vault  for  the  storage 
of  dore,  fine  silver  and  gold. 

Construction  Costs 

Costs  are  segregated  by  departments,  and  also  into 
the  various  units  that  go  to  make  up  the  same,  and 
would  be  as  follows : 

Furnace    building    $  67,500 

Two  anode  units 95,500 

Two  refined-copper  units   92,200 

Four     cranes,     two     service,     two 

charging 40,600 

Auxiliary    equipment    84,800 

Total  furnace  department  . . .  $380,600 

Tank  house  building $127,000 

Sixteen      32-tank      sections      and 

circulation  system  and  equipment  258,000 

Electrolytic  circuit  conductors,  etc.  96,000 

Four  service  cranes    25,000 

Auxiliary  apparatus   51,000 

Total   tank  house   department  557,000 

Power  house  building  and  crane.  .  $  42,000 
Five   electrolytic   motor    generator 

sets   and   equipment    116,000 

Motor  driven  pumps,  etc   32.200 

Auxiliary  apparatus   30,200 

Total  power  house  department  220,400 

Slime   refinery  building $  38,000 

Settling   and    boiling    tanks,    filter 

press    and    roaster     16,500 

Furnace  and  flue  system   22,100 

Electrolytic       parting      cells      and 

equipment    18,800 

Gold-refining:   equipment    2,600 

Auxiliary  apparatus   11,700 

Total  slime-refining  department  109,700 

Shops  building   and   equipment.  . .      $  31,000 

Office  and  laboratory  and  ware- 
house  equipment    44,000 

Sampling  apparatus    7,500 

Control       weighing       scales      and 

housing     7.400 

Storage  cranes,  craneways  and  lo- 
comotive   crane 36.700 

Receiving  and  shipping  apparatus  3  600 

Industrial   locomotives   and   cars.  .  47,800 

Industrial     tracks     and     railroad 

sidings    24,500 

Miscellaneous  auxiliary  apparatus  7,600 

Bluestone    and    acid    necessary    to 

make  up  electrolyte 25,000 

Total   miscellaneous    235,100 

Total    $1,502,800 


In  addition,  there  should  be  the  emergency  depart- 
ment, consisting  of  repair  shops,  machine,  blacksmith, 
and  carpenter  shops,  and  like  equipment;  also  a  ware- 
house for  supplies,  a  plant  office,  and  a  laboratory  equip- 
ped for  the  accurate  control  of  assays  and  determination 
of  the  various  products  of  the  different  stages  of  opera- 
tion. The  equipment  should  also  include  a  locomotive 
crane  for  the  handling  of  fuel  from  the  storage  and 
for  other  miscellaneous   requirements. 

The  plant  should  also  be  properly  fenced,  the  oper- 
atives being  passed  by  an  attendant,  both  in  coming  in 
and  going  out.  In  this  connection  it  is  necessary  to  pro- 
vide the  slime  refinery  with  suitable  accommodation  so 
that  operatives  may  change  their  clothing  before  enter- 
ing and  after  leaving. 

The  raw  material  handled  by  the  plant  will  be  almost 
entirely  in  the  form  of  blister  copper,  consisting  of 
cakes  about  30  in.  long  by  20  in.  wide  and  3  in.  thick. 
Its  quantity  and  value  are  determined  by  the  scale  house, 
sampling  room,  and  laboratory.  It  is  first  weighed  and 
then  sampled  by  drilling  a  i-in.  hole  entirely  through 
each  slab.  An  ordinary  drill  press  will  be  used  for 
this  purpose,  and  the  slabs  drilled  alternately  from  top 
and  bottom  by  the  so-called  checker-board  method.  The 
location  of  the  hole  drilled  in  each  slab  will  be  gov- 
erned by  a  templet  covering  the  entire  surface  of  the 
slab,  and  having  a  i-in.  hole  in  the  center  of  each 
square  inch.  The  holes  in  the  templet  are  numbered 
and  used  in  consecutive  rotation,  and  templets  are  pro- 
vided for  both  top  and  bottom  surfaces  of  the  slabs. 
The  drillings  from  each  shipping  lot  are  put  through  a 
grinding  machine,  and  the  quantity  is  reduced  by  means 
of  a  splitting  machine  to  about  5  lb.  in  weight,  which 
constitutes  the  sample.  This  should  be  ground  and  re- 
ground  until  all  passes  through  a  16-mesh  sieve.  If  the 
blister  copper  contains  appreciable  quantities  of  pre- 
cious metals,  the  sample  should  subsequently  be  sifted 
through  a  40-mesh  sieve,  and  the  coarse  material  and 
fines  kept  separate,  in  order  to  insure  accuracy  of  the 
determination,  as  the  precious  metals  have  a  tendency 
to  stay  with  the  larger  particles. 

Metal  Losses 
In  the  manipulation  of  the  various  steps  of  refining 
the  copper,  there  will  be  unavoidable  mechanical  losses, 
which,  however,  will  to  some  extent  not  be  in  evidence, 
as  there  are  corresponding  mechanical  losses  in  deter- 
mining the  contents  by  assay.  This  is  particularly  the 
case  where  the  blister  copper  contains  minute  quanti- 
ties of  gold,  in  which  event  the  unavoidable  loss  in  as- 
saying will  sometimes  be  greater  than  the  proportion- 
ate loss  in  refining,  and  the  gold  recover^'  by  the  re- 
finery will  be  more  than  100 "^r  of  the  amount  as  de- 
termined by  assay.  In  general,  however,  it  is  safe  to 
figure  that  a  plant  of  this  type  will  operate  with  a  re- 
covery of: 

Per  Cent. 

Copper     99.6 

Silver 100.0 

Gold    100.0 

Two  methods  of  accounting  for  the  incoming  copper 

by  the  refinery  are  generally  employed.     The  refinery 

will  either  pay  for  the  blister  copper,  with  its  contained 

precious  metals,  deducting  sufficient  to  cover  its  metal 

losses  and  making  a  charge  for  refining,  or  else  it  will 

undertake  to  return  to  the  shipper  refined  metals  cor- 
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responding  to  those  contained  in  the  blister  copper  after 
deducting  its  refining  charge.  In  the  latter  case  the 
refining  charge  must  include  the  metal  losses  of  the  re- 
finer>'  as  well  as  the  operating  cost  and  profit. 

The  tank  house  must  be  kept  at  a  uniform  tempera- 
ture of  about  80"^  F.,  causing  a  tendency  in  cold  weather 
to  "sweating"  on  roof  and  walls,  on  account  of  the  large 
amount  of  moisture  evaporated  from  the  electrolytic 
tanks.  For  this  reason  the  heating  should  be  preferably 
by  the  circulation  of  drj-  hot  air  to  absorb  the  evapo- 
rated moisture.  The  tank  solutions  must  be  maintained 
at  a  temperature  of  approximately  150°  F.,  the  copper 
electrolyte  consisting  of  about  4^c  copper  in  the  form 
of  sulphate,  together  with  about  12  Sr  of  free  acid.  Dur- 
ing the  deposition  of  the  copper,  the  electrolyte  becomes, 
in  course  of  time,  polluted  by  the  impurities  contained 
in  the  anode  copper,  on  account  of  which  a  certain 
amount  of  the  electrolyte  is  periodically  drawn  off  and 
treated  in  the  regenerating  plant,  the  purified  solution 
being  returned  to  the  copper  electrolytic  tanks.  The 
rate  of  deposition  of  copper  on  the  cathode  will  be  gov- 
erned by  the  current  density,  which  should  not  amount 
to  more  than  20  amperes  per  sq.ft.  of  anode  surface  for 
copper  carrj-ing  up  to  100  oz.  of  gold  and  silver  to  the 
ton.  Should  the  amount  of  precious  metals  be  appreci- 
ably less,  the  current  density  may  be  increased  up  to, 
say,  30  amperes,  thereby  increasing  the  speed  of  dep- 
osition and  shortening  the  time  of  operation.  Should 
the  deposition  take  place  too  quickly,  there  is  danger 
of  occluding  preciou?  metals  with  the  cathode  copper. 
A  cycle  of  operations  in  the  tanks  at  the  20-ampere  cur- 
rent density  would  occupy  from  three  to  four  weeks. 

One  section  of  the  tank  house  is  devoted  to  the  prepa- 
ration of  cathode  starting  sheets,  for  which  purpose  a 
copper  plate  coated  on  each  side  with  oil  or  graphite 
is  used  as  a  cathode  blank,  and  a  thin  layer  of  copper  de- 
posited thereon   by   electrolysis.      This   is   stripped   off 
from  each  side  and  forms  the  cathode  starting  sheet. 
In  the  routine  operation  the  electrolytic  tanks  are  first 
charged  with  anodes,  and  then  hung  with  cathode  start- 
ing sheets,  and  the  current  is  started.    It  is  kept  on  for 
a  prescribed  number  of  days,  varying  from  10  to  12; 
then  the  cathodes  which  have  been  formed  on  the  start- 
ing sheets  are  removed,  the  solution  is  lowered  in  the 
tanks,  the  anodes  are  taken  out  temporarily,  and  the 
slime  is  removed  and  sent  to  the  slime  refinery.     The 
anodes  are  then  replaced,  fresh  cathode  starting  sheets 
hung,  and  the  current  is  turned  on  for  another  period 
of  10  to  12  days;  then  the  "pulling"  is  repeated,  except 
that  upon  this  occasion  what  is  left  of  the  anodes   is 
removed  and  goes  back  as  scrap  to  be  remelted  in  the 
anode  furnaces.     It  will  be  noted,  therefore,  that  for 
each  anode  going  to  the  tanks  two  cathodes  of  lighter 
weight  are  formed.     The  theoretical  deposition  of  the 
copper  would  be  approximately  0.062  lb.  of  copper  per 
ampere  day,  and  a  current  efficiency  of  at  lea.st  90% 
should  be  acquired.     The  nece.ssary  pressure  would  be 
about  0.4  volt  per  tank,  and  upon  this  basis  the  rate  of 
deposit  should  amount  to  about  6  lb.  of  cathode  copper 
per  kilowatt-hour. 

The  cathfKle.s  are  weighed  on  leaving  the  department, 

and  Htored.  from  which  point  they  are  fed  to  the  refined 

copper  furnace  for  melting  into  the  shape  required  by 

the  consumer,  for  example,  ingots,  wire  bars,  and  cakes. 

The   precious-metal   slime   reclaimed    from    the   elec- 


trolytic tanks  would  amount  to  about  30  tons  per  month, 
containing  about  440,000  oz.  of  gold  and  silver.  The 
slime  is  first  freed  of  the  electrolyte  by  settling  until  it 
contains  about  50%  moisture.  It  is  then  boiled  with 
sulphuric  acid  to  remove  soluble  copper,  after  which  it  is 
put  through  a  filter  press  and  roasted.  This  roasted 
product  is  combined  with  a  portion  of  unroasted  slime 
to  make  up  a  furnace  charge.  The  result  will  be  the 
melting  of  about  20  tons  per  month  of  slime  containing 
from  15  to  25%  moisture,  the  melt  taking  place  in  a 
small  reverberatory  furnace,  the  product  of  which  is 
dore  bars.  These  form  the  anodes  for  an  electrolytic  dep- 
osition, which  takes  place  in  an  electrolji;e  slightly 
acidified  with  nitric  acid,  the  silver  being  deposited 
on  cathode  blanks  in  crystalline  form,  and  the  gold  set- 
tling as  a  black  mud  containing  about  equal  quantities 
of  gold  and  silver.  The  resulting  silver  crystals  are 
scraped  off  the  cathode  blanks,  washed  and  melted  into 
fine  silver  bars.  The  gold  mud  is  purified  by  treatment 
with  nitric  acid  to  part  the  gold  from  the  silver,  the 
solution  going  back  to  the  silver  electrolytic  tanks,  and 
the  gold  sand  melted  with  borax  into  fine  gold  bars. 

It  has  been  pointed  out  that  there  should  be  a  stor- 
age of  blister  copper  maintained  previous  to  the  melt- 
ing operation  for  the  production  of  anodes,  and  also  a 
storage  of  cathode  copper  between  the  tank  house  and 
the  final  resmelting  furnace.  In  addition,  there  is  the 
time  occupied  by  the  operations  in  the  furnace  building 
and  the  tank  building.  As  a  result  of  this,  the  time 
occupied  by  the  plant  under  consideration  between  re- 
ceiving the  raw  material  and  obtaining  therefrom  the 
metals  in  refined  form  would  be  from  50  to  60  days  in 
the  case  of  the  copper,  65  to  75  days  for  the  silver,  and 
70  to  80  days  for  the  gold.  The  value  of  the  material, 
with  its  consequent  interest  loss  during  this  elapsed 
time,  must  therefore  be  taken  into  consideration,  either 
in  the  refining  charge  imposed  by  the  plant,  or  in  the 
form  of  a  deferred  date  in  paying  for  the  incoming 
blister  copper.  The  latter  is  the  usual  method;  but  the 
shipper  is,  on  the  other  hand,  entitled  to  draw  upon  the 
refinery,  upon  presentation  of  bill  of  lading,  for  from 
90  to  95%  of  the  value  of  the  shipment  by  paying  the 
usual  bank  interest  charge  for  the  amount  of  the  draft 
during  the  period  agreed  upon,  which  would  correspond 
to  approximately  the  elapsed  time  noted  above.  It  should 
also  be  noted  that  the  settlement  quotations,  in  the  case 
of  metals  of  fluctuating  value  like  copper  and  silver, 
should  be  based  on  the  market  quotations  at  the  time 
the  refined  metals  are  ready  for  sale,  and  not  at  the 
time  the  blister  copper  is  shipped  by  the  consignor.  By 
this  means  the  refinerj'  protects  itself  from  violent  fluc- 
tuations in  the  price  of  copper. 

Operating  Costs 

In  compiling  the  following  costs  of  operation,  it  is 
assumed  that  metal  losses,  and  also  interest  on  payments 
advanced,  will  be  included  in  the  charges  made  by  the 
refinery.  The  costs  have  been  figured  in  dollars  per  ton 
of  refined  copper  on  the  basis  of  the  unit  of  production 
of  each  department,  and  finally  converted  into  a  total 
cost  for  all  operations,  in  each  case  segregating  the 
amount  for  labor  and  material.  This  would  be  the  man- 
ner in  which  the  actual  operations  of  the  plant  would 
Ije  recorded  in  order  to  control  the  efficiency  of  the  dif- 
ferent departments. 
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The  following  operating  costs  would  probably  result 
from  the  operation  of  a  plant  arranged  as  proposed: 


Labor 

Anode  making $1,155 

Electrolytic  refining 2.025 

Refined-copper   casting    .  . .  1.00 

Slime    refining     .463 

General  expenses    .926 

Int.    on    investment     (5%)  .... 


Total 

Material 

per  ton 

$1,213 

$2,368 

2.464 

4.489 

1.304 

2.404 

.461 

.924 

.464 

1.390 

1.537 

1.537 

$7,443  (a)  $13,112 

Totals    $5,669 

(a)  Per  ton  of  refined  copper. 

In  order  to  indicate  the  expenditure  of  the  refinery  on 
various  items,  the  above  costs  may  be  transposed  to  the 
following  basis: 

Labor    $5,669 


Material 

Fuel 

Power    

Overhead    

Interest   on    investment 


1.332 
1.895 
1.301 
1.378 
1.537 


Total   (a)  $13,112 

(a)  Per  ton  of  refined  copper. 

Supplies 

The  approximate  monthly  quantity  of  supplies  used 
by  the  plant  would  be  as  follows : 

Electric  power    1,465,000  kw.-hr 

Soft  Coal .  1,750  tons 

Coke   140  tons 

Fuel   oil    . . 10,000  gal. 

Sulphuric   acid    50  tons 

Siliceous  brick 39,000    (9  in. 

equivalent) 

Employees 

The  operations  of  the  plant  would  require  about  350 

men,  divided  in  about  the  following  proportions: 

Unskilled 110 

Semi-skilled     155 

Skilled   (mechanics,  power  house  men,  etc.) 85 

Total 350 

The  figures  given  do  not  include  executives,  clerks  or 
foremen. 


Some  Legal  Decisions  on  Mine 
Shaft  Accidents 

By  Chesla  C.  Sherlock* 

The  courts  have  been  called  upon  on  several  occasions 
to  express  an  opinion  on  accidents  where  miners  have 
been  injured  by  objects  falling  down  mine  shafts,  and 
a  few  recent  cases  clearly  illustrate  the  law  covering  the 
subject. 

In  an  Oklahoma  case  (Osage  Coal  and  Mining  Co.  vs. 
Miozvany)  it  was  shown  that  a  miner  was  working  at 
the  bottom  of  one  compartment  of  a  shaft,  and  while  so 
engaged  he  was  struck  on  the  head  and  killed  by  a  lump 
of  coal  which  fell  down  the  shaft  after  being  knocked 
from  the  bunting  of  the  tipple  by  an  ascending  cage  in 
another  compartment.  The  court  found  that  the  evi- 
dence tended  to  show  that  the  lump  of  coal  had  been 
left  on  the  bunting  by  an  overloaded  car;  and,  as  this 
raised  a  question  of  negligence,  held  that  it  was 
a  matter  for  the  jury.  The  court  also  held  that  it  was 
a  question  for  the  jury  to  determine  whether  the  failure 
on  the  part  of  the  defendant  to  furnish  a  properly  con- 

*Des  Moines,  Iowa. 


structed  bonnet  or  other  appliance  for  the  protection 
of  the  deceased  from  falling  coal  amounted  to  negligence. 
In  a  Missouri  case  (Ridenour  vs.  Wilcox  Mines  Co., 
1G4  Mo.  App.  576,  1912)  the  plaintiff's  father  was  a  tub- 
hooker  who  sustained  injuries  resulting  in  his  death 
while  working  in  the  bottom  of  a  shaft  when  struck  on 
the  head  by  a  large  piece  of  rock  which  fell  from  a  can 
being  hoisted  in  the  shaft.  The  plaintiff  alleged  that  the 
defendant  "carelessly  and  negligently  failed  to  build  or 
cause  to  be  built  a  box  or  continuation  of  said  shaft  from 
the  place  where  it  entered  into  the  said  underground 
room  or  drift  to  or  near  the  floor  of  said  drift,  so  that 
cans  ascending  from  said  room  or  drift  would  be  guided 
by  said  box  or  continuation  of  said  shaft  and  render  said 
cans  less  liable  to  jar  against  the  sides  of  said  shaft  and 
so  that  any  rocks  or  boulders  falling  down  from  said 
cans  would  fall  straight  down."  It  was  contended  by 
the  defendant  that  this  petition  did  not  sufficiently  show 
a  cause  of  action,  in  that  it  did  not  show  a  connection 
between  the  defendant's  negligence  and  the  death  of 
the  plaintiff.  The  court,  however,  did  not  coincide  with 
this  view,  but  held  that  a  cause  of  action  was  sufficiently 
alleged,  and  allowed  a  verdict  of  $2000  in  favor  of  the 
plaintiff. 

In  a  Michigan  case  (Maki  vs.  Mohawk  Mining  Co.,  176 
Mich.,  497,  1913)  a  trammer  in  defendant's  mine  was 
put  to  work  for  the  first  time  as  a  mucker  in  one  of  the 
mine  shafts.  While  so  engaged  he  was  struck  and 
injured  by  a  loaded  bucket,  which  broke  away  from  the 
wire  rope  cable  by  which  it  was  being  hoisted.  It  was 
shown  that  the  shaft  had  an  incline  of  36°  and  was  com- 
pleted to  the  13th  level,  and  at  the  time  of  the  injury  the 
work  had  proceeded  to  the  14th  level,  or  nearly  so,  the 
rock  taken  out  being  hoisted  to  the  13th  level  in  buckets. 
As  the  loaded  bucket  started  up  the  shaft,  one  of  the 
employees  took  hold  of  the  rim  of  the  bucket  with  one 
hand  and  told  another  workman  to  do  the  same.  They 
then  gave  their  disengaged  hands  to  a  third  miner,  and 
in  this  way  all  three  were  hoisted  with  the  loaded  bucket. 
After  they  had  passed  out  of  the  perpendicular  part  of 
the  shaft  and  had  entered  the  part  inclining  at  an 
angle  of  36°,  they  released  their  hold  on  the  bucket.  It 
passed  up  about  10  ft.  higher,  the  cable  suddenly  parted ; 
and  before  the  plaintiff  could  get  out  of  the  way  he  was 
struck  by  the  loaded  bucket. 

The  defendant  contended  that  having  furnished  a  saie 
cable  it  was  incumbent  upon  the  employees  to  make  in- 
spection of  it  before  using  it  in  any  such  manner  as 
indicated.  But  the  court  held  that  it  was  not  only  the 
duty  of  the  defendant  to  furnish  a  safe  cable,  but  to 
reasonably  inspect  it,  so  that  it  would  remain  safe. 

In  a  Kentucky  case  (Saylor  vs.  Bon  Jellico  Coal  Co., 
153  Ky.  474,  1913)  the  plaintiff  was  injured  while  work- 
ing at  the  bottom  of  an  airshaft  in  the  defendant's  mine 
by  the  fall  of  a  piece  of  rock  weighing  about  6  lb.,  which 
struck  him  on  the  head.  The  court  held  that  it  was  not 
only  necessary  for  the  plaintiff  to  allege  negligence  on 
the  part  of  the  employer  and  to  show  facts  amounting 
thereto,  but  to  show  that  the  injury  resulted  from  such 
negligence.  In  this  case,  there  was  no  evidence  to  show 
that  the  injury  was  due  to  the  negligence  of  the  employer 
or  any  of  his  servants.  There  was  no  evidence  to  show 
how  the  rock  happened  to  fall  down  the  shaft  or  what 
caused  it.    The  court  therefore  held  for  the  defendant. 
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A  Gasoline-Driven  Diamond-Drill  Outfit 

By  J.  M.  LONGYEAR,  JR.* 


Rapid  exploration  progress  was  made  in  the 
northern  Michigan  ironware  district  by  the  use 
of  a  gasoline-driven  drill.  Nearly  7000  ft.  of 
holes  were  put  down,  at  a  total  cost  of  $2,152 
per  ft.  The  apparatus  used  was  so  designed 
that  minimum,  time  was  consumed  in  moving 
from  hole  to  hole,  being,  for  moves  of  250  ft., 
only  five  hours.    Operation  possible  at  20°  below. 

EARLY  in  the  spring  of  1916  I  was  engaged  to 
organize  an  exploring  company,  the  chief  ob- 
ject of  which  was  to  be  a  rapid  proving  up  of 
certain  lands  in  the  iron  district  of  the  Upper  Penin- 
sula of  Michigan,  and  the  results  obtained  in  the  use 
of  gasoline  as  a  motive  power  in  this  connection  were 
interesting.  It  was  necessary  that  the  drilling  outfit 
which  the  company  intended  to  use  should  provide 
dispatch  in  moving  from  hole  to  hole,  ability  to  drill 
to  a  depth  of  at  least  750  ft.,  and  efficiency  of  oper- 
ation in  labor  and  fuel  per  foot  for  drilling. 

Too  Much  Time  Consumed  in   Moving  Steam- 
Driven  Apparatus 

Upon  investigating  common  types  of  steam-driven 
drilling  machines,  however,  it  was  found  that  con- 
siderable time  was  required  in  moving  the  apparatus. 
An  emended  trip  to  several  diamond  drill  camps 
showed  that  the  average  time  necessary  to  move  a 
steam-driven  outfit  from  one  hole  to  another,  from 
the  time  the  casing  was  pulled  until  the  crew  started 
to  sink  again,  was  two  and  one-half  days.  The  plan 
of  campaign  adopted  anticipated  putting  down  several 
short  drill  holes,  rather  than  a  few  big  ones,  in  order 
to  prove  up  a  property,  so  that,  other  things  be  equal, 
in  the  event  that  use  was  made  of  the  common,  steam- 
driven  type  of  drill,  more  than  half  of  the  time  would 
be  consumed  in  moving. 

Gasoline-  and  Steam-Driven  Machines  Both 
Capable  of  Deep  Drilling 

The  ability  of  steam-driven  machines  to  drill  to  a 
depth  of  750  ft.  was  also  found  in  the  gasoline  types, 
and  it  was  decided  to  adopt  a  "BD"  drill  made  by 
the  E.  J.  Longyear  Co.  This  type  uses  "E"  rods,  gives 
a  {^-in.  core  and  is  belt  driven,  using  both  steam  and 
gasoline  power.  The  efficiency  of  operation  could  be 
determined  only  by  trial,  but  it  was  realized  that  if 
the  time  of  moving  could  be  cut  in  half,  the  labor 
cost  would  be  reduced  25%  per  ft.  of  hole,  and  it  is 
well  known  that  for  nearly  all  purposes  gasoline  is 
cheaper  per  unit  of  power  than  steam. 

All  of  these  things  considered,  it  was  decided  to 
try  the  gasoline  drill,  although  many  experienced  oper- 
ators expressed  the  opinion  that  its  use  would  be  im- 
practicable in  the  winter,  but  at  least  two  members  of 
the  exploring  organization  were  good  automobile  me- 
chanics, and  it  was  decided  to  make  the  attempt. 


•President  and  general  manager,  Longyear-MIchigan  Exploring 
Co.,   Marquette.    Michigan. 


Most  of  the  designing  was  left  to  the  E.  J.  Long- 
year  Co.,  of  Minneapolis,  Minn.,  and  Marquette,  Mich., 
as  that  concern  has  built  many  drills  of  different  types 
and  is  well  qualified  to  tackle  something  new  in  this 
line.  Further,  its  manufacturing  plant  is  situated  in 
the  same  city  as  the  Longyear  company's  offices,  so  it 
was  possible  for  local  representatives  to  watch  the 
progress  of  construction.  The  outfit  as  furnished  con- 
sisted of  two  motor-pump  units,  a  churn  buck  and 
frame  and  a  belt-driven  diamond  drill.  The  motor- 
pump  units  were  interchangeable,  and  could  be  used 
either  to  drive  the  drill  or  to  pump  water  from  a 
distance  to  the  drill.  The  motors  were  22  hp.  Red 
Wing  marine  type,  four  cylinder,  four  cycle,  and  were 
mounted  in  a  special  frame.  This  frame  also  held  a 
train  of  gears  and  a  countershaft,  which  ended  in  a 
specially  constructed  sprocket  wheel.  This  sprocket 
wheel  drove  the  pump  through  a  friction  clutch  and 
chain,  and  also  was  provided  with  an  attachment  for  a 
universal  joint  and  shaft,  by  which  the  churn  buck  could 
be  operated.  The  universal  joint  and  shaft  were  made 
so  as  to  be  detached  easily  when  being  moved. 

Machine  Used  as  Churn  or  Diamond  Drill 

The  chum  buck  was  a  small  one,  equipped  with  a 
connection  for  another  universal  joint,  through  which 
the  power  from  the  shaft  was  delivered.  On  the  side 
opposite  the  motor-pump  unit,  the  chum  buck  was  pro- 
vided with  a  belt  pulley,  through  which  the  diamond 
drill  was  operated.  The  diamond  drill  was  on  pos1;s 
with  adjustable  braces,  and  could  be  pushed  back  out 
of  the  way,  or  completely  removed.  In  operation,  when 
sand-piping,  the  diamond  drill  was  entirely  removed, 
but  was  set  into  place  when  the  ledge  was  encountered. 
For  ease  in  handling  the  drill  rods,  the  drill  was  pushed 
back  on  the  sliding  brace  while  the  rods  were  being 
hoisted  or  lowered. 

Manner  of  Erecting  and  Tearing  Down  Outfit 
As  first  used  by  the  exploring  party,  the  outfit  con- 
sisted of  the  apparatus  mentioned,  with  a  12  x  12-ft. 
platform  consisting  of  loose  planks  and  stringers  and 
a  spruce  tripod  37  ft.  high.  Then  the  motor  pump  and 
churn  buck  were  skidded  on  the  platform,  lagscrewed 
into  place  and  connected.  Next  the  tripod  was  placed 
on  the  ground,  two  poles  behind  and  one  in  front,  and 
connected.  The  center  was  then  raised  about  six  feet 
off  the  ground,  and  the  forward  pole  pulled  toward 
the  machine  by  the  chum  buck,  thus  raising  the  tri- 
pod. Minor  adjustments  were  completed  by  hand. 
Finally,  the  scaffold  holes  were  nailed  to  the  tripod,  the 
scaffold  was  laid  and  the  outfit  was  ready  to  begin 
work.  In  tearing  down,  the  tripod  was  lowered  by 
hand,  using  the  churn  buck  to  tie  to,  so  that  the  tim- 
bers would  not  slide  away.  Then  the  churn  buck  and 
motor  pump  were  disconnected  and  skidded  off  the 
platform,  after  taking  off  the  lagscrews.  After  the 
platform  was  pried  out  of  the  ground,  the  outfit  was 
ready  to  move. 

The  platform  was  moved  first  and  placed  over  the 
position  for  the  next  hole  while  the  team  went  back 
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for  the  machine.  When  this  had  been  brought  up,  it 
was  skidded  on  the  platform  by  the  team.  While  the 
machine  was  being  lagscrewed  and  connected,  the  team 
brought  the  rest  of  the  outfit,  so  that  little  time  was 
lost  in  the  moving  operation.  The  average  time  was 
approximately  five  hours  under  these  conditions  for 
moves  of  about  250  feet. 

Inadequate  Heat  Pre\t:nted  Drill  Operation 

This  outfit  was  satisfactory  in  the  summer,  but  as 
winter  drew  on  it  was  realized  that  it  would  be  nec- 
essary- to  provide  some  sort  of  shanty  around  the  drill, 
so  the  regulation  tj-pe  of  knock-dovra  shanty  used  by 
most  diamond-drill  outfits  was  built,  and  by  means  of 
a  sheet-iron  stove  it  was  possible  to  keep  warm  for  about 
a  month,  but  when  the  real  freezing  weather  came  on, 
this  type  of  shanty  was  found  to  be  entirely  unsuit- 
able, as  the  motor  could  not  be  kept  sufficiently  warm 
to  run,  and  everything  became  frozen. 

Special  Inducements  to  New  Crew 

About  this  time  a  shake-up  in  the  crew  occurred,  and 
they  all  left.  They  probably  realized  that  the  outfit 
was  not  one  on  which  it  is  desirable  or  comfortable  to 
work  in  the  winter.  In  hiring  the  new  crew  special 
emphasis  was  laid  on  the  nature  of  the  work,  and  as- 
surance was  given  that  the  outfit  would  be  placed  on  a 


fact,  from  the  time  the  casing  was  pulled  until  the  first 
length  was  started  dowTi  again,  was  rarely  over  an 
hour,  all  of  last  winter. 

The  gasoline  pumping  station,  however,  had  to  be 
given  up  when  the  weather  got  around  20*  below,  so  a 
small  shanty  was  built,  of  the  same  type  as  the  drill 
housing,  and  a  five  hp.  steam  boiler  and  a  small  duplex 
Canton  pump  were  placed  therein.  This  outfit  could 
also  be  hauled  around  without  tearing  down.  The  ex- 
haust steam  from  the  pump  was  fed  into  the  suction 
just  above  the  water  line  and  kept  the  water  warm 
enough  to  prevent  freezing  during  the  entire  winter. 
In  order  to  keep  water  in  the  tank  at  the  drill  warm, 
the  exhaust  water  from  the  water  jacket  of  the  gas  en- 
gine was  allowed  to  fall  into  the  tank. 

Frame  To  Be  Substituted  for  Tripod  ,^ 

Several  other  little  wrinkles  were  found  that  helped 
matters  in  connection  with  the  work,  so  that  this  com- 
ing winter  no  trouble  with  the  outfit  is  expected.  It  is 
planned  to  dispense  with  the  tripod,  and  instead  to 
put  a  frame  with  four  legs  on  the  roof,  so  that  it  will 
not  be  necessary  to  tear  it  down  at  every  move.  This 
frame  can  be  inclosed  with  canvas,  so  that  the  man  on 
the  tripod  will  be  able  to  keep  as  warm  as  the  man 
in  the  shanty.  This  arrangement  will  also  lessen  the 
chance  of  freezing  in  the  hose  and  connections. 


Feet  Drilled 

6.739} 
Per  ft.  of  hole. 


COST  OF  exploratory  DRILLING  WITH  GASOLINE-DRIVEN  MACHINES 
No.  of  Holes    Gasoline,  Gal.    Gasoline,  Cost     Explosives     Diamonds  Labor       Other  Expense     Total  Expense 


4 


69 


1,386.5 
0.206 


$302.91 
0.045 


$104.97 
.016 


$99.45 
.015 


$8,860.33 
I. 311 


$3,652.73 
.542 


$13,020.39 
1.930 


Depreciation 
$1,500.00 
222 


Grand   Total 

$14,520.39 

2.152 


bonus  basis  in  the  matter  of  wages.  Finally  four  men 
were  hired,  two  of  whom  had  worked  on  a  drill  before, 
but  who  practically  had  to  be  taught  all  over  again. 
The  foreman,  however,  was  more  than  anxious  to  co- 
operate in  trying  improvements,  and  most  of  the  sub- 
sequent changes  must  be  credited  to  his  invention  and 
persistence. 

Substantial  Detachable  Shanty  Built 

The  first  improvement  was  to  build  a  shanty  that 
would  keep  the  heat  in  and  the  cold  out,  and  one  which 
could  be  moved  more  easily  than  the  old  one.  It  was 
constructed  on  wooden  skids,  14  ft.  long  and  11  ft. 
apart.  On  these  skids  five  stringers  were  fastened, 
to  which  the  floor  was  nailed  and  the  machinery  lag- 
screwed.  The  floor  was  made  of  2-in.  hemlock  planks 
covered  with  tar  paper,  and  1-in.  pine  boards  over  this. 
The  shanty  was  built  of  two  layers  of  boards,  with  tar 
paper  between,  and  was  madc3  detachable.  Whereas  the 
old  shanty  had  three  sections  to  a  side,  the  new  one  has 
only  one  section.  The  floor,  roof,  each  side,  the  front 
and  the  back  each  forms  a  separate  section,  and  all  are 
firmly  bolted  together.  With  the  exception  of  the  maple 
akids  and  the  hemlock  planks  on  the  floor,  the  shanty 
is  built  of  spruce  and  pine,  using  .spruce  for  the  string- 
ers, wall  supports  and  roof  joints  and  pine  for  the 
board.s  ta  cover  them. 

Detachable  Features  Facilitated  Movement 

All  the  machinery  and  tools  were  placed  in  the  shanty, 
and  a  team  of  horses  could  easily  pull  the  whole  outfit 
over  the  .snow.  The  tripod,  when  taken  down,  was  laid 
on  the  nxjf,  aK  were  much  of  th(;  iiipo  and  drill  rods,  so 
that  the  time  of  moving  was  cut  down  materially.     In 


The  matter  of  cost  is  particularly  interesting,  and  I 
understand  that  it  is  far  below  anything  that  can  be 
expected  on  a  steam-driven  drilling  outfit  having  the 
same  capacity.  The  costs  per  foot,  especially,  were  ex- 
tremely low.  The  total  cost  of  the  entire  equipment  as 
now  used  is  $13,311.08.  This  includes  the  two  motor- 
pump  units,  two  churn  bucks  and  two  diamond  drills, 
one  pumping  station,  nine  shanties  (drill,  bunk,  cook, 
pump,  barn,  and  other  necessary  structures),  all  built 
on  the  same  plan ;  also  all  of  the  tools  and  paraphernalia 
needed  and  the  labor  which  was  necessary  to  build  the 
shanties  and  other  shacks.  In  fact  this  is  the  original 
price  of  the  complete  outfit,  counting  extra  supplies  that 
are  kept  on  hand,  and  covers  all  money  paid  out  on  the 
equipment  proper. 

The  machinery  itself  cost  $2970,  not  counting  the 
pump  and  boiler.  These  were  bought  second  hand,  and 
amounted  to  $95.  The  cost  of  the  lumber  used  in 
building  the  shanties  was  $603.11  and  the  labor  neces- 
sary to  build  them  amounted  to  $226.64,  which  makes 
the  total  $829.75  for  the  nine  shanties.  The  rest  of  the 
equipment,  which  includes  all  the  tools,  pipes,  drill  rods, 
diamonds,  etc.,  amounts  to  nearly  $9716.33,  making  a 
grand  total  of  $13,311.08  expended  for  equipment. 

Total  Expense  and  Costs  Per  Foot 

For  purposes  of  comparison,  in  costs  per  foot  of  hole, 
two  columns  of  total  expense  are  given  in  the  tabulation 
above.  The  first  represents  merely  the  total  expenditure 
of  money  charged  to  the  work ;  the  second  represents 
the  same  amount,  with  the  addition  of  a  depreciation 
charge  on  the  outfit  of  $100  per  month,  which  is  less 
than  10%  on  the  investment  in  equipment. 

The  fuel  cost  of  4ic.  per  foot  of  hole  is  especially 
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'•remarkable.  The  superintendent  of  a  large  diamond 
drill  company  said  that  the  cost  of  25c.  per  foot  of  drill- 
ing for  wood,  cut  to  burn  in  their  boilers,  was  their 
lowest  fuel  cost  figure;  so  naturally  any  drilling  outfit 
that  will  cut  20c.  per  foot  from  the  drilling  cost  is 
worth  having.  The  labor  charge  is  also  to  be  noted. 
It  should  be  remarked  that  it  includes  not  only  the  men 
; actually  at  work  on  the  drill,  but  the  pay  of  a  teamster 
|and  the  expense  of  a  team  all  charged  to  drilling,  and 
Ithe  cook's  wages  are  also  included.  In  some  of  the 
cedar  swamps  which  the  machine  traversed  two  or 
three  men  kept  ahead  of  the  drill  all  of  the  time  to  cut 
roads,  and  this  expense  is  also  included.  The  men  actu- 
ally at  work  on  the  drill  are  paid  a  bonus  per  foot  fig- 
ured on  the  basis  that  the  crew  receive  $1  for  every 
foot  sunk.  Thus,  the  actual  labor  on  the  drill  costs 
only  $1  per  foot  of  hole,  the  remaining  31.1c.  repre- 
senting all  the  additonal  labor  referred  to. 

j  Further  Improvements  Contemplated 

I  do  not  think,  by  any  means,  that  the  machine,  ap- 
paratus and  method  are  perfect  yet,  for  several  im- 
provements are  contemplated,  but  it  takes  time  to  try 
them  out,  and  there  is  no  disposition  to  interfere  with 
the  operation  of  the  drill  at  present.  I  do  believe,  how- 
ever, that  it  is  better  than  the  old-style  steam  outfit, 
which  has  not  been  changed  since  1885. 


Evaluation  and  Saving  of  Power  Loss 
In  Belt  Slippage 

One  of  the  easiest  power  losses  to  overcome,  and  that 
at  small  expense,  is  belt  slippage;  and  since  belts  are 
used  to  such  a  great  extent,  it  is  worth  while  to  look  into 
the  matter  with  more  thoroughness  than  has  been 
accorded  generally.  The  extent  of  the  loss  of  power, 
and  its  value  in  money,  through  the  slipping  of  one 
belt,  is  indicated  by  means  of  the  accompanying  chart, 
designed  by  the  Cling-Surface  Co.,  of  Buffalo,  N.  Y. 
A  glance  at  Column  D  of  this  chart  indicates  that  the 
cost  of  avoidable  belt  slips  per  year  ranges  into  the 
thousands  of  dollars. 

Where  steam  power  is  generated  and  the  energy 
transmitted  to  the  main  line  shaft  by  belt,  if  the  latter 
slips,  which  it  should  not  do,  a  part  of  the  coal  value 
is  lost  in  the  form  of  wasted  heat.  A  main  belt  is 
merely  a  "link"  connecting  the  engine  with  the  genera- 
tor or  with  the  machine  direct.  In  fact,  every  belt  that 
transmits  power  is  a  connecting  link,  and  the  efficiency 
of  that  link  depends  largely  upon  the  freedom  from  slip- 
page and  the  avoidance  of  undue  strain  on  the  shaft. 
Slipless,  easy-running  belts  are  most  effective. 

Where  all  the  power  passes  through  a  single  main 
drive  belt,  this  is  especially  important,  as  each  per  cent, 
of  slip  in  such  a  belt  represents  an  approximate  loss  of 
1  per  cent,  of  the  available  energy  in  the  coal  used. 

Roughly,  2  per  cent,  of  the  potential  power  in  the  driv- 
ing pulley  of  the  prime  mover  is  represented  by  "belt 
creep."  This  loss  is  unavoidable,  because  of  the  in- 
herent elasticity  of  the  belt.  This  has  been  recognized 
and  provided  for  in  the  chart,  and  Column  D  gives 
the  avoidable  money  loss.  As  shown  by  the  broken 
lines  drawn  across  the  chart,  if  the  total  belt  slip  is 
6  per  cent.  (Column  A),  and  the  cost  of  coal  is  $4  per 
ton   (Column  B),  run  one  straight  line  through  these 


two  points  and  locate  its  intersection  with  Column  C. 
From  this  point  draw  a  line  to  the  tons  of  coal  burned 
per  year  (Column  E),  which  is  assumed  as  1000,  and 
the  loss  in  avoidable  belt  slip  per  year,  as  shown  at 
the  intersection  of  the  second  broken  line  and  Column 
D,  is  $160. 

Yearly  loss  due  to  belt  slip  is  often  considerably 
greater  than  $160,  for  this  calculation  obviously  applied 
only  to  one  belt— the  main  belt.     If  all  of  the  distribut- 
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CHART  FOR  THE  DETERMIXATIOX  OF  LOSS  IN  MOXEY  BT 
AVOIDABLE   BELT   SLIP 

ing  or  secondary  belts  slip  equally  as  much,  the  annual 
loss  is  doubled,  tripled  or  even  increased  four-fold. 

As  an  example  of  the  total  belt  slip  per  cent. :  If  by 
means  of  a  revolution  counter  it  is  found  that  a  driven 
pulley  is  making  only  940  r.p.m.,  and  that  without  slip 
it  should  make  1000  r.p.m.,  60  r.p.m,  therefore,  are  being 
absolutely  lost.  Dividing  60  by  the  r.p.m.  that  the 
pulley  should  make,  0,06  is  obtained,  or  6  per  cent., 
which  is  the  belt  slip.  After  having  made  this  deter- 
mination, it  is  a  simple  matter  to  apply  the  data  to 
the  chart.  Belts  to  which  a  proper  belt  dressing  has 
been  applied  do  not  slip  and  do  not  require  high  ten- 
sion, and  therefore  can  be  allowed  to  run  with  plenty 
of  slack.  Every  belt  thus  relieved  of  undue  tension 
reduces  by  that  amount  the  total  frictional  loss,  and 
this  means  also  a  longer-lived  belt,  cooler  bearings,  less 
oil  consumption,  less  time  lost  in  repairs  and  more 
power  delivered  at  the  machine. 


The   Increased    Demands   for   Asbestos   due   to   the   war 

have  been  met  largely  by  increased  imports  from  Canada, 
states  the  U.  S.  Geological  Survey.  The  imports  of  asbestos 
from  South  Africa  and  Italy  have  been  largely  cut  off. 
The  demand  for  imported  asbestos  for  use  in  filters  is  being: 
supplied  by  residual  deposits  of  the  crystalline  rocks  of 
Maryland. 
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The  Vital  Need  for  Gold 


By  JOHN  CLAUSENf 


The  economic  history  of  the  distribution  and  use 
of  gold  as  currency  is  outlined,  and  the  impera- 
tive need  for  ample  output  shotvn.  The  proposi- 
tion to  raise  the  value  of  gold  is  considered  im- 
practicable, and  a  Government  bonus  for  gold 
production  is  suggested  as  a  feasible  method  of 
alleviating  the  situation  menacing  the  industry. 

NO  MORE  interesting  chapter  will  be  written  in 
economic  history  than  that  which  deals  with  the 
problem  of  the  proper  distribution  of  the  world's 
gold  supply.  The  greatest  war  the  world  has  ever 
known  has  so  altered  conditions  that  new  methods  and 
customs  must  necessarily  take  the  place  of  the  old  in 
order  to  keep  abreast  of  the  times.  In  reality  an  im- 
portant issue  is  presented;  namely,  whether  the  stand- 
ard of  value  of  the  world  will  in  future  be  gold  or  be- 
come a  combination  of  silver  and  gold,  and,  if  so,  what 
effect  such  changes  would  have  on  the  trading  powers 
of  nations. 

Early  Shortage  of  Specie 

There  are  many  interesting  angles  from  which  to 
view  this  important  subject,  but  it  may  be  of  general 
benefit  to  recount  what  happened  in  this  country  during 
and  after  the  Civil  War  and  what  has  occurred  in  Europe 
since  the  beginning  of  the  present  hostilities. 

As  an  inevitable  result  of  Government  policy  which 
had  placed  upon  the  banks  a  burden  too  heavy  for  them 
to  carry,  the  financial  institutions  in  New  York  and 
other  sections  were,  during  the  Civil  War,  forced  to 
discontinue  specie  payments,  which  subsequently  brought 
about  the  suspension  of  the  national  treasury. 

At  the  beginning  of  1862  a  bill  was  introduced  which 
had  for  its  purpose  the  making  of  Government  notes 
legal  tender.  The  issue  of  greenbacks  payable  to  bearer 
was  authorized  up  to  a  maximum  of  $400,000,000.  When 
the  greenbacks  were  issued  it  was  expected  that  they 
would  circulate  at  par  with  the  gold  dollar,  containing 
23.2  grains  of  pure  metal,  but  a  year  after  the  first  legal- 
tender  act  had  been  passed,  paper  money  had  an  ex- 
change value  equal  only  to  14.5  grains  of  gold.  Its 
value  rose  in  Augu.st,  1863,  to  18.4  grains,  but  fell  in 
July,  1864,  to  nine  grains,  which  was  its  lowest  point. 
The  premium  on  gold  was  then  such  that  a  dollar  in 
paper  money  was  not  worth  more  than  36c.  in  gold  coin. 

Gold  Cornering  in  1864 

The  mo.st  striking  example  of  profiteering  during 
that  period  was  the  "Black  Friday  Conspiracy"  of  Sept. 
24,  1864,  when  a  group  of  speculators  bought  up  large 
quantities  of  gold — creating  an  artificial  scarcity — and, 
as  a  result,  that  commodity  could  be  obtained  only  from 
this  clique  at  ruinous  terms.  This  brought  about  many 
failures,  and  to  check  gambling  in  gold  and  reduce  the 
premium  on  it,  the  anti-gold  law  was  passed,  but  us 

*  to  tho  Amf-rlcan  Gold  Conference,  at 
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it  did  not  bring  the  premium  on  gold  to  a  materially 
lower  level,  it  was  soon  repealed. 

In  June,  1862,  Congress  authorized  the  use  of  postage 
and  other  stamps  of  the  United  States  because  of  the 
enormous  increase  in  demand  for  small  currency,  not- 
withstanding the  circulation  of  the  so-called  "shin-plas- 
ters," which  were  issued  in  denominations  of  5,  10,  20, 
25  and  50  cents. 

In  some  of  the  Western  states  attempts  were  made  to 
maintain  specie  payments  after  they  had  been  given 
up  in  the  East,  but  California  alone  had  the  distinction 
of  remaining  on  a  gold  basis  during  the  Civil  War,  and 
it  was  not  until  1876  that  gold  again  sold  at  par 
throughout  the  United  States. 

Export  of  Gold  Causes  Shrinkage 

The  panic  of  1893  was  followed  by  a  depression 
throughout  the  nation,  with  the  result  that  a  large 
amount  of  gold  was  drained  from  this  country  to 
Europe.  The  Treasury's  reserve  became  so  low  in  No- 
vember, 1894,  that  a  sale  of  Government  bonds  was 
resorted  to;  in  fact,  the  stock  of  coin  was  reduced  to 
such  an  extent  that  there  were  outstanding  more  gold 
notes  than  coin,  leaving  a  part  of  the  certificates  repre- 
sented by  bullion  in  the  form  of  bars.  Again  during 
February  of  1895  and  also  in  July  of  the  following 
year,  strong  syndicates  headed  by  leading  bankers  in 
New  York  accomplished  the  difficult  task  of  bolstering 
up  the  finances  of  the  United  States  Government;  and 
it  was  due  largely  to  their  activities  that  the  United 
States  remained  on  a  gold  basis.  The  success  of  these 
combinations  had  a  far-reaching  influence  on  business, 
and  as  soon  as  it  was  seen  that  the  gold  obtained  from 
abroad  was  not  going  to  be  lost  at  once,  as  in  previous 
bond  sales,  confidence  was  again  revived  and  the  finan- 
cial position  of  the  United  States  improved  so  favorably 
in  the  eyes  of  Europe  that  it  was  possible  to  float  large 
blocks  of  American  securities  abroad. 

In  August  of  1914  foreign  exchange  became  de- 
moralized, and  to  remedy  that  situation  a  gold  pool  was 
again  created,  when  leading  banks  and  bankers  through- 
out the  country  joined  in  an  agreement  to  provide  for 
mail  and  telegraphic  transfers  to  Europe  in  lieu  of  gold 
for  export,  which  proved  a  helpful  factor  in  restoring 
order  and  confidence. 

International  Scramble  for  Gold 

For  several  years  prior  to  the  declaration  of  war  in 
Europe,  the  countries  of  France,  Russia  and  Germanj 
especially  had  been  engaged  in  a  competitive  scrambl< 
for  gold,  which  resulted  in  the  holdings  of  their  greal 
state  institutions  expanding  rapidly.  The  embarg( 
which  was  universally  adopted  clearly  demonstrates  th( 
desire  of  every  commercial  nation  to  control  and  retair 
its  supply  of  gold.  As  far  as  the  United  States  is  con 
cerned,  except  for  the  necessity  of  obtaining  Govern 
ment  permission  to  export  gold  in  coin  for  bars,  it; 
circulation  in  this  country  has  not  been  restricted. 

It  has  lately  been  said  that  the  world  is  divided  int< 
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two  classes  of  countries;  those  which  refuse  to  accept 
gold  and  those  which  refuse  to  part  with  it.  Gold  in  bars 
IT  foreign  coins  is  not  legal  tender  anywhere.  No  person 
in  Scandinavia,  for  example,  could  be  made  to  take  gold 
bars  or  American  eagles  in  reimbursement  for  goods  or 
to  meet  a  required  payment  in  legal-tender  currency  of 
that  country. 

Credit  Cannot  Displace  Gold 

There  are  comparatively  few  who  really  understand 
to  what  a  great  extent  mere  credit  can  be  made  to  do 
the  work  of  wealth,  although  the  time  will  come  when 
'credit  will  assuredly  break  down  unless  it  is  built  upon 
1  solid  foundation.  The  issue  and  circulation  of  paper 
credits  throughout  the  leading  nations  of  the  world  has 
Deen  proportionately  far  greater  than  their  holdings 
)f  gold  and  has  naturally  resulted  in  inflation  on  an 
ilarming  scale. 

The  thought,  however,  that  Europe  may  possibly 
repudiate  part  of  her  war  debts  for  the  sake  of  re- 
Jucing  the  amount  of  currency  outstanding  against 
government  bonds  or  notes,  is  obviously  superficial. 
Finance  has  become  an  international,  rather  than  a 
national,  question,  and  the  monetary  history  of  any 
)ne  country  tends  to  become  more  and  more  merged  in 
:he  monetary  history  of  the  whole  civilized  world.  In- 
ernational  credit  is  firmly  established  on  a  gold  basis, 
md  unless  the  flow  of  gold  is  not  too  strong  in  one 
iirection,  no  country  has  any  interest  in  upsetting  the 
Dresent  standard,  although  it  is  contended  that,  not- 
withstanding a  great  production  of  new  gold,  it  may  net 
lecessarily  make  universal  gold  standardism  possible, 
IS  it  would  be  a  mere  drop  in  the  bucket  of  future  needs, 
[f  the  world's  credit,  therefore,  is  to  be  carried  on  after 
,he  war  with  gold,  every  ounce  that  can  possibly  be 
jroduced  will  be  required. 

Production  of  Gold  Vital 

:  The  production  of  gold  is  a  vitally  essential  industry, 
vhich,  for  obvious  reasons,  should  be  promoted  to  the 
'ullest  extent.  It  is  apparent,  however,  that  with  a 
ixed  value  for  the  yellow  metal,  together  with  the 
'apidly  increasing  cost  of  material,  labor  and  trans- 
portation, this  particular  industry,  as  now  developed,  is 
5eriously  affected,  and  it  would  seem  inevitable  that 
inless  some  form  of  Government  bonus — but  only  as  a 
;emporary  measure — is  given  to  the  producing  mines, 
■nany  of  them  will  inevitably  be  compelled  to  discontinue 
jperations. 

Some  persons  argue  that  if  the  Government  would 

igree  upon  a  plan  to  increase  the  value  of  gold  from 

^20.7  to,  say,  $40  or  $50  a  fine  ounce,  it  would  make  a 

5ettlement  of  obligations  possible  with   only  half   the 

netallic  requirement  otherwise  necessary  to  redeem  out- 

5tanding  paper  credits.    This  course,  radical  to  say  the 

east,  would  have  a  disastrous  effect  upon  all  credits, 

ind  especially  reflect  upon  the  cost  of  living,  which,  in 

ill  probability,  would  climb  to  limits  beyond  the  reach 

)f  the  average  citizen.    Increasing  the  value  of  gold  or 

( jiving  it  a  premium  does  not  necessarily  give  it  a  higher 

'  Jurchasing  power,  but,  on  the  other  hand,  in  the  final 

idjustment  seriously  disrupts  the  basis  of  international 

Tedit. 

When  peace  comes,  all  the  world  will  be  faced  with  a 


period  of  great  financial  and  industrial  uncertainty, 
and  to  pass  through  it  successfully  will  be  a  task  that 
will  need  all  the  statesmanship  civilization  can  muster. 
To  increase  this  uncertainty  by  tampering  with  the 
standard  of  international  payment  would  be  an  extraor- 
dinarily futile  means  of  handling  the  situation  and 
would  only  make  the  confusion  worse  confounded. 

The  principal  nations  of  the  world  have  adopted  gold 
as  the  basis  of  their  currency  system.  The  market  price 
for  it  is  everywhere  the  same.  It  may  be  an  anomaly 
that  economic  civilization  should  depend  for  means  of 
payment  on  the  supply  of  a  particular  metal,  but  it  will 
take  much  ingenuity  to  find  a  practical  substitute  for 
gold  and  secure  for  it  the  popularity  and  confidence 
that  gold  now  enjoys.  The  mere  fact  that  it  has  been 
chosen  by  the  most  enlightened  commercial  nations  is 
strong  proof  that  it  is  the  be.st  single  commodity  for 
practical  use  as  a  standard. 

Adequate  Gold  Foundation  Imperative 

The  disproportionate  distribution  of  gold  among 
world  nations  attracts  attention  to  the  study  of  the 
part  that  this  metal  plays  and  is  to  play  in  future  in  the 
world's  economic  affairs,  and  the  question  naturally 
arises  whether  the  production  of  gold  is  keeping  pace 
with  the  world's  expansion  or  credit. 

The  vast  obligations  piled  up  by  the  nations  at  war; 
the  huge  issues  of  paper  currency;  the  refunding  of 
debts  and  resumption  of  specie  after  the  war,  are 
among  the  most  urgent  and  difficult  problems  with 
which  the  world  will  be  confronted.  This  makes  it 
only  too  apparent  that  gold  is  a  necessity  for  the  credit 
and  financial  unity  of  nations,  and  it  is  therefore  essen- 
tial that  an  adequate  foundation  of  gold  must  be 
created  to  uphold  that  system. 

The  United  States  stands  in  the  unique  position  of 
possessing  more  gold  than  any  nation  has  ever  before 
owned  at  one  time,  but  if  America  is  to  perform  the 
part  that  destiny  seems  to  have  laid  out  for  her  as  the 
world's  banker,  it  will  without  doubt  be  necessary  to 
further  increase  the  nation's  gold  holdings,  and  for  this 
reason  encourage  gold  production  to  the  fullest  extent. 


Eucalyptus-Oil  Production  in  Australia 

The  eucalyptus-oil  industry  is  now  of  considerable 
importance  in  New  South  Wales,  states  the  Perfumery 
and  Essential  Oil  Record.  The  oils  are  used  for  three 
purposes — in  pharmacy,  in  the  separation  of  metallic 
sulphides,  and  for  perfumery  and  flavoring.  Eucalyptus 
macathuri  grov/s  very  rapidly,  and  is  being  cultivated 
freely.  The  leaf  oil  consists  mainly  of  geraniol,  to- 
gether with  geranyl  acetate,  of  which  not  less  than 
60%  is  present  in  the  crude  oil.  E.  citriodora  yields 
about  0.75%  of  an  oil  consisting  almost  entirely  of  the 
aldehyde  citronellal.  E.  staigeriana  gives  a  high  yield 
of  citral-bearing  oil.  There  are  about  300  species  of 
eucalyptus  in  Australia,  but  of  these  not  more  than  25 
varieties  can  be  utilized  for  their  oil.  Up  to  the  present 
the  oil  products  of  about  160  eucalypts  have  been  deter- 
mined. The  value  of  eucalyptus  oil  exported  from 
Australia  to  the  United  States  in  1917  was  $24,000  and 
to  Canada  $6000;  the  corresponding  values  for  1916 
were  $12,000  and  $900. 
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Adsorption* 


Though  modern  colloid  chemistry  began  with  Graham, 
his  distinction  between  crystalloids  and  colloids  has  been 
dropped,  and  it  is  customary  to  speak  of  a  colloidal 
state  instead  of  a  colloidal  substance.  Any  phase  which 
is  sufficiently  subdivided  is  called  colloidal,  the  particu- 
lar degree  of  subdivision  being  entirely  arbitrary. 
According  to  this  definition,  colloid  chemistry  is  the 
chemistry  of  drops,  grains,  filaments  and  films.  Though 
apparently  of  slight  importance,  a  knowledge  of  colloidal 
chemistry  is  essential  to  any  one  who  wishes  to  under- 
stand about  cement,  bricks,  pottery,  porcelain,  glass, 
enamels,  oils,  soaps,  greases,  mineral  flotation,  smoke 
prevention,  and  many  branches  of  industrial  chemistry. 

Adsorption  of  Gases  and  Vapors  by  Solids 

In  an  extremely  subdivided  phase,  the  surface  is 
very  large  relative  to  the  mass  of  the  phase;  and 
therefore  the  first  step  in  the  study  of  colloid  chemistry 
is  to  discuss  the  properties  of  surfaces,  beginning  with 
the  behavior  of  solids  in  contact  with  gases  or  vapors. 
All  substances  tend  to  adsorb  or  condense  upon  their 
surfaces  any  gases  or  vapors  with  which  they  come 
in  contact.  The  amount  of  adsorption  varies  with  the 
nature  and  physical  state  of  the  solid  and  with  the 
nature  of  the  gas;  in  other  words,  the  adsorption  is 
specific  and  selective.  The  amount  of  gas  adsorbed 
is  greater  the  higher  the  pressure  and  the  lower  the 
temperature.  For  example,  at  20°  C.  the  respective 
quantities  of  different  gases  adsorbed  by  1  c.c.  of  a 
finely  divided  charcoal  are:  H,,  7.3;  N,,  21;  CO,  26.8; 
0„  25.4 ;  CO,,  83.8  cubic  centimeters. 

As  a  first  approximation  it  is  often  stated  that  a 
gas  or  vapcr  is  adsorbed  more  readily  the  higher  its 
boiling  point,  but  this  conclusion  is  not  consistent,  since 
adsorption  is  specific  and  varies  with  the  nature  of  the 
gas  and  of  the  adsorbing  solid.  The  adsorption  of 
gases  by  charcoal  has  been  extensively  studied,  because 
charcoal  adsorbs  so  many  gases  and  adsorbs  them  so 
readily.  Finely  divided  quartz  will  adsorb  water  vapor, 
but  not  to  the  same  extent  as  amorphous  silica. 
Platinum  black  may  take  up  100  volumes  of  hydrogen, 
but  it  is  not  certain  whether  this  hydrogen  is  all  ad- 
sorbed or  is  partly  dissolved.  Ramsay  considers  that 
the  nitrogen  found  in  zinc  is  due  to  ammonia  adsorbed 
from  the  air  by  zinc. 

If  the  film  of  adsorbed  air  on  a  small  particle  remains 
approximately  of  the  same  thickness,  irrespective  of 
the  diameter  of  the  particle,  the  ratio  of  air  film  to 
mass  of  particle  will  increase  as  the  particle  grows 
smaller.  Cushman  and  Coggeshall  found  that  a  rock 
powder  which  would  pass  a  200-mesh  screen  surged 
like  a  liquid.  When  poured  into  a  vessel,  it  filled  only 
46%  of  the  space,  though  coarser  powder  filled  more. 
It  is  not  surprising  that  the  air  cushion  around  each 
particle  makes  the  grains  move  over  one  another  like 
a  liquid.  The  probable  density  of  the  adsorbed  gas 
hEH  been  calculated  by  Mitscherlich  in  the  case  of 
carbon  dioxid*?  and  boxwood  charcoal,  and  found  to  be 
only  l-.'3f>th  of  its  original  volume. 

Since  a  gas  or  vapor   may  be  adsorbed  by  a  solid, 

■  <J    from    a    papi-r    by    Wlldor    r>.    Bancroft,    profesHO 
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one  might  expect  to  find  selective  adsorption  by  a 
liquid  as  well,  and  this  proves  to  be  the  fact.  Lord 
Rayleigh  found  that  impinging  drops  of  water  did  not 
necessarily  coalesce.  If  they  were  slightly  electrified, 
they  coalesced  readily,  while  stronger  electrification 
kept  them  apart.  A  film  of  adsorbed  air  keeps  the 
uncharged  drops  from  coming  into  actual  contact,  and 
a  slight  electrification  removes  this  film  suflficiently 
to  permit  coalescence.  Highly  charged  drops  repel  each 
other.  Rolling  drops  are  often  formed  when  water 
drops  from  an  oar  on  the  water,  and  these  depend  on 
the  presence  of  adsorbed  air  and  are  also  sensitive  to 
the  presence  of  electrified  substances.  Soap  bubblea 
being  hollow  drops,  it  is  to  be  expected  that  they  would 
behave  like  liquid  drops,  though  not  necessarily  like 
the  drops  of  a  pure  liquid.  It  is  possible  to  knock  two 
bubbles  together  with  considerable  force  without  caus- 
ing them  to  coalesce.  This  is  due  to  the  presence  of 
adsorbed  air  films  on  the  surfaces.  If  the  bubbles  are 
electrified  slightly  they  coalesce  readily  without  burst- 
ing. If  a  vapor  is  adsorbed  by  a  liquid,  it  will  condense 
to  a  liquid  film  at  a  temperature  above  that  of  the  normal 
dew  point. 

Adsorption  of  Liquids  by  Solids  ■ 

There  is  selective  adsorption  of  a  liquid  by  a  solid. 
If  a  liquid  is  not  adsorbed  by  a  solid,  it  does  not  wet 
the  latter.  Question  has  arisen  whether  the  liquid 
meets  the  wall  at  a  definite  angle,  the  contact  angh. 
Lord  Rayleigh  states  definitely  that  the  contact  angle 
m.ust  be  zero.  This  must  be  true  if  the  liquid  is  ad- 
sorbed by  the  solid.  For  a  liquid  to  wet  a  solid  in 
the  presence  of  air,  the  liquid  must  be  adsorbed  more 
strongly  than  the  air  and  must  displace  it.  The  float- 
ing of  metallic  powders  on  water  is  due  to  the  slowness 
with  which  the  water  wets  them.  By  oiling  the  meshes 
of  a  fine  screen  it  is  found  that  air  can  pass,  but  water 
does  not  wet  the  wires,  and  consequently  surface  ten- 
sion prevents  it  from  passing  the  holes. 

The  adsorption  of  liquids  by  solids  is  selective,  ant 
a  given  solid  will  adsorb  one  liquid  more  than  i 
second  liquid.  Consequently  the  first  liquid  will  dis 
place  the  second  from  contact  with  the  solid.  N( 
systematic  study  of  this  phenomenon  seems  to  havi 
been  made,  but  it  is  known  that  kerosene  will  displaci 
water  in  contact  with  copper  and  water  will'  displac 
kerosene  in  contact  with  quartz;  and  that  alcohol  wil 
displace  oil  in  contact  with  metal  and  linseed  oil  wi' 
displace  water  in  contact  with  white  lead.  The  whol 
process  of  oil  flotation  depends  on  the  fact  that  or 
adsorbs  oil  more  strongly  than  does  the  gangue.  '• 

There  is  hardly  any  quantitative  data  on  selectiv 
adsorption.  Graham  made  a  few  rough  measuremeni 
on  the  selective  adsorption  of  liquids  by  palladiui 
and  found  that  1000  parts  of  palladium  foil  retaint 
1.18  parts  of  water,  5.5  of  alcohol,  1.7  of  ether,  O.f 
of  acetone,  4.5  of  glycerine,  10.2  of  castor  oil,  ar 
18.1  parts  of  oil  of  sweet  almonds. 

Intense  strains  may  be  set  up   if  the  adsorption 
very    marked.      Gelatine    is    adsorbed    so    strongly   1 
glass  that  the  gelatine  film  in  drying  will  often  tej; 
away  fragments  of  glass.     On  the  other  hand,  it  w 
not  adhere  to  plates  of  mica  or  calcite. 

Dried  glue  may  be  considered  either  as  a  solid  ' 
as   a   super-cooled   liquid.     Considered   as   a   solid,  it 
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adsorption  of  gelatine  by  glass  is  a  case  of  adsorption 
of  a  solid  by  a  solid.  If  a  metal  is  polished  with  rouge 
which  is  not  kept  sufficiently  moist,  the  rouge  adheres 
so  firmly  to  the  metal  surface  that  it  cannot  be  removed 
without  spoiling  the  polish.  In  the  case  of  blue  powder, 
grains  of  zinc  are  coated  with  zinc  oxide  that  adheres 
even  when  the  zinc  is  melted.  Aluminum  and  nickel  are 
always  coated  with  solid  surface  films  which  have 
marked  effects  on  the  properties  of  the  metals.  All 
patinas  on  metals  involve  adsorption;  otherwise  they 
would  come  off  readily.  Passive  iron  owes  its  peculiar 
properties  to  the  adsorption  and  stabilization  of  a  higher 
oxide,  either  FeO,  or  FeO^. 

There  is  an  apparent  case  of  adsorption  of  a  solid 
by  a  solid  if  a  moderately  coarse  powder  is  shaken 
with  a  much  finer  powder.  Instead  of  the  finer  powder 
filling  the  voids  in  the  space  occupied  by  the  coarse 
powder,  it  tends  to  coat  the  coarse  particles. 

Adsorption  of  Liquids  by  Liquids 

The  spreading  of  one  film  over  another  is  usually 
considered  to  depend  on  the  relative  surface  tensions, 
but  a  simpler  way  to  treat  it  is  to  consider  it  as  a 
case  of  adsorption.  If  oil  is  adsorbed  by  water,  it 
wets  the  water  and  spreads  over  the  surface.  The  ad- 
!  sorbed  layer  is  very  thin.  If  the  oil  is  not  adsorbed 
by  the  water  there  is  no  spreading. 

Adsorption  of  Solids  by  Liquids 

A  solid  which  is  wetted  by  a  liquid  adheres  to  the 
liquid.  With  two  liquids  and  one  solid,  there  is  selec- 
tive adsorption  of  the  solid.  Finely  divided  red  lead 
when  shaken  with  water  and  benzene  adheres  to  the 
surface  of  the  benzene,  making  a  practically  continu- 
ous coating  around  the  organic  liquid  (if  proper  relative 
amounts  are  used).  Des  Condres  explains  this  by 
stating  that  if  water  displaces  benzene  from  the  surface 
of  a  given  solid,  the  solid  will  tend  to  stay  in  the  water 
phase;  if  the  benzene  displaces  the  water,  the  solid 
tends  to  remain  in  the  benzene  phase.  Only  when  fairly 
fine  do  the  solid  particles  stay  in  the  interface  or  in 
the  upper  liquid  layer.  Where  copper  powder  is  shaken 
with  kerosene  and  water  it  goes  into  the  interface,  pro- 
ducing an  effect  of  molten  copper.  If  allowed  to  stand, 
the  metallic  powder  creeps  up  the  side  of  the,  vessel 
above  the  surface  of  the  liquid. 

Adsorption  from  Solution  by  Solid 

i  Selective  adsorption  from  a  solution  by  a  solid  may 
I  show  itself  by  relatively  more  of  the  dissolved  sub- 
stance being  adsorbed  than  of  the  solvent,  or  by  rela- 
tively less  being  adsorbed.  Infusorial  earth  will  remove 
all  the  color  from  aqueous  solutions  of  some  analine 
dyes.  The  adsorption  of  dyes  by  hydrous  alumina, 
stannic  oxide  or  other  mordants,  as  they  are  called,  is 
of  great  importance.  As  in  all  cases,  the  adsorption 
is  selective,  some  dyes  being  taken  out  and  others  not. 

General  Observations 

Since  adsorption  is  essentially  specific,  the  amount 
v/ill  necessarily  vary  with  the  nature  of  the  adsorbing 
agent,  the  liquid  and  the  substance  to  be  adsorbed. 

Selective  adsorption  connotes  the  possibility  of  chem- 
,  ical  decomposition  as  a  result  of  adsorption.  If  a  given 
solid  adsorbs  a  base  more  strongly  than  an  acid,  for 


instance,  there  will  be  a  tendency  for  the  salt  to  hydro- 
lize,  the  base  being  adsorbed  to  a  greater  extent  than 
the  acid.  Thus  a  neutral  solution  will  become  acid  if 
shaken  with  a  solid  which  adsorbs  the  base  more 
strongly  than  the  acid;  it  will  become  alkaline  if  the 
solid  adsorbs  the  acid  much  more  strongly  than  the 
base,  and  it  will  remain  neutral  in  case  the  solid  does 
not  adsorb  either  base  or  acid  at  all,  or  in  case  it 
adsorbs  the  two  in  practically  equivalent  quantities. 


America  Supports  Britain  in  Protest 
To  Mexico 

Great  Britain's  protest  to  Mexico,  that  the  oil  decree 
of  Feb.  22  was  confiscatory  and  in  violation  of  the 
rights  of  British  companies  holding  oil  claims,  provoked 
a  vigorous  reply,  in  which  it  was  maintained  that 
Mexico  is  free  to  adopt  such  fiscal  legislation  as  it 
pleases,  that  recourse  to  the  local  courts  rather  than  to 
diplomacy  should  be  adopted  to  test  the  justice  of  any 
decree,  and  that  it  would  be  equally  unjustifiable  for 
Mexico  to  object  to  the  war  taxes  in  England.  Un- 
fortunately, history  has  shovm  that  the  local  courts  are 
controlled  in  their  decisions  by  certain  branches  of 
the  government,  and  that  it  is  often  impossible  for 
foreigners  to  obtain  justice.  Mexico  contended  that 
the  new  decree  affected  foreigners  and  Mexicans  alike, 
which  is  literally  true;  but  the  fact  remains  that  prac- 
tically all  the  oil  properties  are  owned  by  foreigners, 
and  it  is  upon  them,  and  not  upon  Mexicans,  that  the 
burden  and  injustice  of  the  new  decree  would  fall. 

The  American  authorities  indorsed  the  British  pro- 
test, and  the  oil  companies  of  both  nationalities  united 
in  agreement  to  refuse  to  acquiesce  in  the  Mexican  gov- 
ernment's demands  and  relied  on  their  respective  gov- 
ernments for  support.  Manager  Ballin,  of  the  Ham- 
burg American  Line,  is  reported  to  have  recently  stated 
in  public  that  "After  the  war  is  over,  we  are  assured 
of  extensive  oil  possessions  overseas" — an  anticipation 
which  doubtless  inferred  the  elimination  of  American 
and  British  oil  holdings  in  Mexico  in  the  meantime. 
Under  the  decree  of  Feb.  22,  Mexico  attempted  to  make 
oil  the  property  of  the  nation.  Mexican  petroleum 
would  then  become  a  nationally  owned  contraband,  and, 
as  such,  might  not  be  sold  by  a  neutral  country  to  a 
belligerent  under  the  existing  international  laws. 

Fortunately,  recent  advices  from  Mexico  indicate  that 
the  government  is  inclined  to  modify  its  view;  and  al- 
though the  cancellation  of  certain  provisions  in  a  former 
decree  are  not  completely  satisfactory,  it  appears  that  a 
basis  of  agreement  may  be  reached  which  will  be  ac- 
ceptable to  the  governments  concerned. 

Lake  Copper  Co. 

The  report  of  the  Lake  Copper  Co.,  of  the  Michigan 
copper  district,  for  the  year  ended  Apr.  30,  1918, 
indicates  a  net  loss  of  $30,834.  The  production  amounted 
to  1,461,893  lb.  of  copper,  which  sold  at  an  average 
of  25.57c.  per  lb.  and  netted  $373,814.  Miscellaneous 
receipts  increased  the  income  to  a  total  of  $390,165. 
Operating  expenses  were  $391,647,  taxes,  $21,804,  and 
new  equipment  cost  $7547.  Rock  stamped  was  63,191 
tons,  yielding  2,246,145  lb.,  averaging  65.07^0  copper. 
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Changes  in  Alaska  Juneau  Mill 

It  is  frequently  a  matter  of  surprise  to  both  managers 
and  owners  of  mining  enterprises  that  delays  occur  in 
bringing  newly  constructed  plants  to  capacity;  also  that 
costs  of  construction  and  operation  exceed  the  engi- 
neers' estimates.  Such  matters  often  lead  to  exchanges 
of  acidulated  pleasantry  between  managers  and  engi- 
neers, and  between  engineers  and  operators,  with  the 
result  that  a  considerable  amount  of  time  is  wasted  in 
futile  attempts  to  place  the  responsibility,  on  the  one 
side,  and  to  evade  it,  on  the  other.  Delays  of  this  kind 
do  not  always  call  for  caustic  comment.  A  large  pro- 
portion of  the  "mistakes,"  as  they  are  called,  in  the 
design  of  a  plant,  are  in  the  nature  of  experiments 
needed  to  indicate  the  correct  procedure.  Again,  in- 
competent and  inexperienced  men  are  sometimes  in- 
trusted by  equally  incompetent  managers  with  the  de- 
sign of  important  metallurgical  works — with  obvious 
and  inevitable  results. 

The  annual  report  of  the  Alaska  Juneau  Gold  Mining 
Co.,  whose  mill  began  crushing  early  in  1917,  gives  a 
summary  of  the  difficulties  encountered  and  the  changes 
that  were  found  necessarj^  in  order  to  insure  smooth 
operation.  This  matter  should  be  of  interest  to  mill 
operators  and  designers  of  new  plants,  as  it  illustrates 
several  common  shortcomings  in  mill  construction.  It 
should  be  even  more  useful  in  indicating  to  operators, 
managers,  and  stockholders  in  mining  ventures  the 
vicissitudes  and  delays  to  which  such  a  plant  may  be 
subjected,  even  when  under  competent  direction. 

Mill  Tonnage  and  Costs  Disappointing 

The  mill  was  designed  to  treat  8000  tons  per  day, 
but  for  nine  months  the  best  it  could  accomplish  was 
less  than  half  its  promised  capacity,  at  an  operating 
cost  of  more  than  double  the  estimated  expense  per  ton. 
As  soon  as  one  ball-mill  section  was  started,  it  was  evi- 
dent the  machines  were  not  crushing  the  amount  of  ore 
anticipated.  Various  reasons  were  suspected  and  in- 
vestigated, but  the  coarseness  of  the  feed  was  finally 
determined  as  being  the  deterrent  factor  that  limited 
the  ball-mill  output.  Finer  preliminary  crushing  was 
then  adopted,  with  the  result  that  the  amount  of  ore 
reduced  per  ball-mill  day  was  increased  from  253  tons  in 
April  to  436  tons  in  September.  Serious  breakages  of 
the  No.  9  gyratories,  which  precede  the  ball  mills,  made 
it  necessary  to  reduce  the  duty  to  about  370  tons  per 
day.  It  was  evident  that  the  ultimate  capacity  of  the 
ball  mills  when  fed  with  material  crushed  to  pass  a  1A~ 
in.  ring  is  not  less  than  700  tons  per  mill  day,  and  ar- 
rangements will  be  made  to  install  intermediate  crush- 
ers between  the  gyratories  and  ball  mills.  The  fallacy 
of  ignoring  the  high  efficiency  of  a  crusher  for  primary 
reduction  and  the  mistake  of  expecting  good  results 
from  a  ball  mill  fed  with  too  coarse  a  product  are  often 
complementary  errors. 

The  report  for  1916  indicated  the  milling  equipment 
Ba  foUow.s: 

Coarse  crushing  plants:  Two  revolving  tipples,  each 
with  a  capacity  of  four  10-ton  cars;  coarse-ore  bin  of 
2000  tons'  capacity;  four  GO-in.  apron  feeders;  four 
8x5  ft.  grizzlies  with  8-in.  openings;  two  36  x  48  in. 
jaw  crushers;  four  4  x  8  ft.  grizzlies  with  3-in.  open- 
ingH;   four  No.  9  (iates  crushers;   four  30-in.   convey- 


ors;  four  distributing  boxes;  two  36-in.   shuttle  con- 
veyors. 

Concentrating  department :  Mill  ore  bin  of  8000  tons' 
capacity;  twenty-four  30-in.  apron  feeders;  twelve  8  x 
6  ft.  ball  mills;  12  revolving  screens;  12  V-tanks;  12 
mechanical  distributing  boxes;  48  roughing  tables;  24 
classifiers;  12  shovel  wheels;  twelve  6  x  12-ft.  tube 
mills;  24  settling  tanks;  24  mechanical  distributors;  96 
finishing  tables  and  12  Wilfley  tables. 

Retreatment  plant:  Two  5  x  5-ft.  "ball-peb"  mills; 
two  4-in.  centrifugal  pumps;  one  4-spigot  classifier; 
and  the  necessary  number  of  concentrating  tables,  which 
can  be  added  to  from  time  to  time  to  meet  any  improve- 
ments made  in  the  re-treatment  methods. 

Among  the  changes  and  additions  needed  to  remedy 
mechanical  defects  and  weaknesses  of  the  plant  as  first 
built  are  those  given  in  the  following  list,  and  taken 
from  the  1917  report: 

COARSE  CRUSHING  PLANT 

Six-inch  faced  tight-and-loose  pulleys  installed  on 
feeders  in  place  of  4-in.  faced  cone  pulleys  and  clutches. 

Six-inch  grizzlies  removed  and  all  feed  put  through 
jaw  crusher. 

Slide  plate  and  lip  installed  under  jaw  crusher. 

Concaves  on  all  gyratories  set  out  If  inch. 

Spacing  of  grizzlies  changed  from  2i  in.  to  li  inches. 

Runway  built  over  jaw  crushers,  and  shafting  levers 
installed  for  operation  of  feeders. 

Gallery  platform  built  around  feeders. 

New  concrete  foundations  built  under  jaw-crusher 
columns. 

Trenches  built  under  30-in.  apron  conveyors,  and 
launder  system  installed  from  trenches  to  ball  mills. 

Launder  and  hoppers  installed  for  sluicing  feeder 
drippings  to  ball  mills. 

Alterations  made  to  30-in.  belt-conveyor  hoppers. 

Pump  and  3-in.  pipe  line  installed  for  pumping  water 
to  coarse  crushing  plant  for  cooling  and  sluicing. 
INTERMEDIATE   CRUSHING   DEPARTMENT 

Revolution  counters  installed  on  all  ball-mill  feeders. 

Hopper  bottom  built  under  ball-mill  feed,  and  pipe 
line  installed  for  sluicing  drippings  to  ball  mills. 

One  additional  concrete  pier  poured  under  each  ball- 
mill  pinion  shaft. 

Ball-mill  feed  hoppers  enlarged  16  inches. 

New  plate  scoop  built  for  ball  mills. 

Trunnion  screens  lengthened  from  30  to  34  inches 

Large  junction  boxes  installed  and  launders  giver 
greater  inclination,  and  lined  with  cast  iron  for  ball 
m.ill  tunnion  screen  oversize  to  tube  mill. 

Heavier  cables  installed  on  all  ball-mill  belt  tight 
eners. 

FINISHING  DEPARTMENT  i 

One  Deister  classifier  installed  in  each  section  ahea* 
of  V-tanks. 

Goosenecks  on  all  V-tanks  lowered  12  in,  and  new  dis 
charge  boxes  installed. 

Hydraulic  water  mains  to  V-tanks  enlarged  from  1 
to  2  inches. 

Greater  inclination  given  all  launders  and  distribute 
to  1    isher  tables. 

RE-TREATMENT  DEPARTMENT 

Four  additional  Deister  tables  and  one  4-spig(i 
classifier  installed  to  treat  reground   iron  concentrat 
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Alterations  made  to  4-in.  pump  discharge  pipes  from 
pump  to  equalizing  box  on  finisher  floor  to  divide  the 
product  to  the  two  Deister  classifiers. 

Amalgam  barrel  and  plate  installed  to  amalgamate 
all  "rougher"  concentrates.     • 

Pump  and  launder  system  installed  for  the  continuous 
treatment  of  shipping  concentrates. 

Two  tables  installed  for  re-treating  "rougher"  iron 
before  regrinding. 

Two  10-in.  elevators  installed  in  place  of  two  6-in.  ele- 
vators. Elevator  main-shaft  drive  changed  from  "ball- 
peb"  pinion  shaft  to  independent  motor  drive. 

Two  tanks  and  floor  installed  for  handling  shipping 
concentrate. 

Larger  floor- wash  launders  installed  for  re-treatment 
floor. 

New  tailing  flume  installed  and  all  connecting  laun- 
ders thereto. 

A  9  X  8-in.  air  compressor  and  pipe  lines  installed  for 
general  mill  use. 

The  capacity  of  the  receiving  bins  was  less  than  ex- 
pected, and  this  interfered  both  with  tramming  and 
milling  operations.  Every  interruption  to  tramming 
interfered  with  coarse  crushing  and  every  interruption 
to  coarse  crushing  interfered  with  tramming.  The  bins 
have  a  theoretical  capacity  of  2000  tons  each,  but  owing 
to  the  steep  angle  of  flow  of  the  mine  rock  and  to  the 
position  of  the  discharge  openings  their  effective  capac- 
ity is  not  more  than  1200  tons  each. 


Caylloma  Silver  Mines* 

The  silver  mines  of  Caylloma,  Peru,  are  located  in  the 
Province  of  Caylloma,  Department  of  Arequipa,  about 
a  league  from  the  small  mountain  towTi  of  Caylloma. 
The  altitude  varies  from  14,000  to  16,000  ft.  above  sea 
level.  The  climate  is  healthful  and  the  average  rainfall 
26  in.  Practically  all  of  this  falls  during  the  wet  season 
from  December  to  March. 

The  shipping  port  of  Caylloma  is  Mollendo,  at  which 
place  all  goods  arrive  for  the  mines  and  whence  all 
ores  are  shipped.  Sumbay,  the  nearest  station  to  the 
Caylloma  mines,  is  285  km.  from  Mollendo  on  the  line  of 
the  Southern  Railway.  From  Sumbay  a  mule  road  leads 
to  the  mines,  120  km.  distant,  passing  through  the  native 
villages  of  Callalli  and  Sibayo,  where  it  crosses  the  river 
Colca.  This  road  cannot  be  used  during  the  wet  season, 
owing  to  the  impossibility  of  fording  the  river  at  that 
time;  so  another  road  through  the  village  of  Chivay  has 
to  be  used,  an  old  Spanish  bridge  permitting  the  pas- 
sage of  the  river. 

The  silver  mines  of  Caylloma  were  discovered  by  the 
Spaniards  about  1630,  but  they  were  worked  previously 
to  this  by  the  Incas.  Judging  from  old  official  docu- 
ments kept  in  order  to  collect  the  royalty  of  "one  fifth" 
due  to  the  King  of  Spain,  the  amount  of  silver  produced 
must  have  been  enormous.  The  town  of  Cayllom.a  was 
made  a  "Caja  Real,"  or  Royal  Treasury,  to  f./cilitate  the 
collection  of  this  royalty  and  to  distribute  tho  necessary 
quicksilver. 

The  San  Cristobal  lode,  the  largest  in  the  district,  is 
nearly  two  miles  long  and  averages  25  ft.  in  width. 
This  lode  was  worked  by  the  Spaniards  to  a  depth  of 


•Excerpted  from  "The  West  Coast  Leader." 


400  ft.,  when  they  were  driven  out  by  the  war  of  inde- 
pendence in  1821.  Until  1880,  practically  nothing  was 
done,  on  account  of  the  unsettled  state  of  the  country. 
About  1886,  the  formation  of  several  small  companies  to 
work  the  mines  is  recorded;  and  in  1889,  the  Caylloma 
Silver  Mining  Co.,  a  London  corporation,  was  established 
and  took  over  the  greater  part  of  the  holdings.  This  com- 
pany worked  the  mines  until  1905,  producing  about  7,- 
000,000  oz.  The  capital  of  the  Caylloma  Silver  Mining 
Co.  was  £250,000,  and  that  company  had  paid  £150,000 
for  the  property  in  1890.  By  1900  the  surplus  capital 
had  all  been  spent  in  plant  and  equipment. 

From  1900  to  1904,  operations  at  the  properties  of  the 
Caylloma  Silver  Mining  Co.  were  greatly  curtailed. 
Practically  nothing  was  done  except  to  ship  high-grade 
ore  from  the  San  Cristobal  and  Santa  Cata  mine.  In 
1905  a  new  company  was  formed,  largely  with  Chilean 
capital,  the  name  of  the  concern  being  altered  to  the 
Sociedad  Esploradora  de  Caylloma.  In  1905-06  ma- 
chinery was  purchased  for  a  hydro-electric  power  plant 
and  for  transmission  line,  electric  pumps  and  compres- 
sors for  sinking  the  Santa  Cata  shaft,  and  12  km.  of 
narrow-gage  railway  was  built  from  San  Ignacio  to  the 
Bateas  mine,  and  also  to  connect  the  San  Pedro  and  Santa 
Isabel  mines  with  San  Ignacio.  In  addition,  a  60-ton  con- 
centration mill  was  brought  in  and  began  operation  in 
1907.  The  electric  power  station  was  put  in  commission 
in  1910.  The  water  power  for  this  station  is  taken  from 
Villafro  lake,  which  gives  about  1000  ft.  fall  and  is  one  of 
the  sources  of  the  Amazon.  This  mill  and  station  were 
operated  until  about  1912,  when  the  mill  was  shut  down. 
The  power  station  continued  operation  for  development 
and  production  at  the  mines. 

In  1913  there  was  a  further  reorganization  of  the 
company,  new  capital  being  raised  and  the  name  of 
the  company  altered  to  Sociedad  Esploradora  de 
Caylloma  Consolidada.  A  capital  expenditure  of  about 
£40,000  was  made,  with  the  object  of  increasing  the 
capacity  of  the  mill  and  concentration  plant.  A  mill  was 
installed  with  12  Nissen  stamps  to  treat  100  tons  of 
ore  per  day,  after  which  a  prelim.inary  concentration 
followed  by  cyaniding  was  planned.  Double-cyanide 
treatment  of  sand  and  slimes  was  arranged  for.  Thi 
entire  mill  was  electrically  operated,  and  the  power  in- 
creased by  the  installation  of  a  160-hp.  plant,  equip- 
ment previously  having  supplied  360  hp.  The  whole 
plant  was  to  be  in  running  order  by  the  middle  of  1915, 
with  a  capacity  of  treating  36,000  tons  of  ore  per 
month,  running  30  oz,  of  silver  to  the  ton.  It  was 
stated  in  1914  that  the  mines  were  exporting  12,000  oz. 
of  silver  per  month  from  picked  ore  running  as  high  as 
300  to  400  oz  per  ton. 

The  connection  of  the  mines  of  San  Cristobal,  Santa 
Cata  and  Flor  del  Mundo  was  completed  about  1913,  a 
tunnel  3  km.  in  length  being  driven  from  one  side  to 
the  other  of  the  hill  in  which  these  mines  are  situated. 
The  cyanide  mill  and  extra  power  station  were  com- 
pleted and  placed  in  operation  about  June,  1916,  since 
when  they  have  been  running  more  or  less  continuously 
to  the  present  date;  but  not  with  the  expected  result.  In 
1917  a  flotation  plant  was  added,  and  so  far  the  results 
are  said  to  have  been  satisfactory.  Early  in  the  present 
year  a  new  directorate  was  formed  and  more  capital 
was  raised. 
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Conservation  of  Drill  Steel 

That  it  pays  to  keep  a  large  number  of  drills  in  service 
has  been  often  maintained,  and  not  without  sound 
reason,  the  main  object  being  to  reduce  the  amount 
of  breakage  that  may  be  attributable  to  "fatigue"  of 
the  steel.  Records  show  that  a  reduction  in  the  number 
of  broken  drills  may  be  accomplished  by  giving  each 
drill  an  occasional  "rest."  In  a  large  shop  a  great 
many  steels  must  be  sharpened  on  every  shift,  and  there 
is  a  constant  demand  from  the  m.ine  for  additional 
drills  of  the  lengths  of  which  there  is  a  shortage.  Under 
such  conditions,  the  problem  of  controlling  the  periods 
of  work  and  rest  for  each  drill  must  be  difficult,  de- 
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manding  an  exceptional  degree  of  competency  and  at- 
tention to  detail. 

At  present  the  industry  is  confronted  by  a  serious 
shortage  of  supply  of  drill  steel,  and  few  mines  have 
an  excess  stock.  Those  with  ample  supplies  will  do  well, 
therefore,  to  profit  by  the  unfortunate  experience  of 
others  and  make  their  steel  last  as  long  as  possible. 

The  usual  problem  is  to  get  enough  steel  to  keep  all 
the  machine.s  running,  so  that  the  mine's  output  may 
be  maintained,  or  increa.sed,  if  possible.  This  calls  for 
keepinsr  all  the  .steel  on  the  job  all  the  time,  and  pre- 
cludes the  possil)ility  of  giving  it  an  occasional  rest. 
Yet  at  many  plants  there  are  five  or  six  times  as  many 
drill.s  in  the  mine  and  shop  as  are  used  every  shift. 
And  these  are  just  the  cases  where  there  is  always  an 
apparent  ."hortage  of  steel.  Any  manager  who  thinks 
this  condition  doesn't  apply  to  his  mine  ought  to  make 


a  complete  drill  inventory  and  compare  the  total  with 
the  number  of  drills  used  per  shift.  The  ratio  may  not 
be  as  high  as  five  or  six  to  one,  but  there  are  few  cases, 
indeed,  where  it  is  less  than  three  or  four  to  one. 

Assuming  that  it  is  advisable  or  necessary  to  run  the 
mine  on  the  smallest  possible  amount  of  steel,  how  can 
it  best  be  done?  First,  run  the  drill  sharpener  the 
same  number  of  shifts  as  the  mine.  There  is  thus  re- 
quired, theoretically,  twice  as  much  steel  as  is  used  on 
one  shift,  one  shift's  supply  being  in  the  shop  and 
another  underground  in  actual  use.  Compare  this  with 
the  condition  where  a  mine  is  operated  two  shifts  and 
the  sharpening  is  all  done  on  one  of  them,  and  there  are 
twice  as  many  dull  drills  in  the  shop  to  be  sharpened 
as  there  are  sharp  drills  in  the  mine  to  be  used,  or  a 
theoretical  ratio  of  three  to  one.  Three  shifts  drilling 
and  one  sharpening  would  give  a  four  to  one  ratio. 

Of  course,  the  theoretical  minimum  ratio  of  two  to 
one  would  not  work  out  in  practice,  because  the  miner 
cannot  use  all  the  drills  he  gets  for  his  shift's  work. 
Aside  from  those  that  are  soft  or  that  break,  many  are 
too  long  or  too  short  to  work  in  with  the  rest  of  the  set. 
As  a  rule,  these  are  put  aside  and,  in  consequence, 
collect  dust  or  become  buried.  Many  drills  stand  idle 
for  long  periods  or  become  lost  in  this  way.  A  good 
"nipper"  can  do  a  lot  to  overcome  such  a  condition,  but 
why  depend  on  a  "nipper,"  who  is  generally  more  intent 
on  putting  in  a  shift  than  on  straightening  out  dif- 
ficulties that  concern  the  miner  and  the  blacksmith? 

To  obviate  the  loss  and  inconvenience  due  to  neglect 
of  drills,  it  is  necessary  to  make  sure  that  all  the  drills 
issued  to  one  particular  miner  or  party  of  miners  using 
the  sam.e  steel  are  of  such  lengths  that  any  second  drill 
will  follow  any  starter,  any  third  drill  will  follow  any 
second  drill  and  so  on  progressively  through  the  series. 
With  these  conditions,  it  would  be  reasonably  certain 
that  all  the  steel  could  be  used  except  those  pieces  that 
had  improper  temper.  Thus  is  eliminated  the  setting 
aside  of  drills  that  are  too  long  or  too  short,  with  the 
consequent  waste  of  steel  and  delay  and  inconvenience 
to  the  miner. 


LENGTHS  IN'  INCHES  OF  CLASSIFIKD  STEEL  DRILLS 
-t:i,ur> 18     22  22     26  26-  30  30-  34  34 


2nd  drills. 
3r(ldrill!^ 
4tli  drills. 
3th  drills. 


38-  42 
58-  62 
78-  82 
98-102 


46-  50 
66-  70 
86  90 
1 06  110 


50-  54 
70-  74 
90-  94 
110-114 


38 

58 
78 
98 
118 


The  most  practical  way  to  conserve  the  drill  equip- 
ment is  to  sort  over  the  steel  before  it  is  sent  under- 
ground. How  this  should  be  done  depends  on  conditions. 
Generally,  where  there  is  about  20  in.  difference  in 
length  between  two  successive  drills  and  the  shortest 
starter  18  in.  long,  by  classifying  the  steel  according 
tc  length,  one  could  get  it  sorted  into  five  different  piles 
represented  by  the  five  columns  of  the  accompanying 
cable.  In  each  column  the  lines  represent  the  starters, 
second  drills,  and  other  sizes,  as  shown,  their  len<rths 
in  inches  being  within  the  limits  given  by  the  figures 
stated. 
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In  the  first  column,  for  example,  all  the  starters  are 
from  18  to  22  in.  long,  all  the  second  drills  from  38  to 
42  in.,  the  other  sizes  being  confined  to  the  lengths  indi- 
cated. Thus  no  second  drill  is  more  than  24  nor  less 
than  16  in.  longer  than  any  starter,  and  the  same  ap- 
plies to  each  successive  length,  and  a  miner  whose 
drills  all  conformed  to  the  lengths  given  in  Column  1 
could  use  them  all  without  inconvenience. 

The  accompanying  sketch  shows  a  simple  and  inex- 
pensive method  of  sorting  the  drills.  They  are  merely 
stood  up  on  the  various  cleats  and  placed  in  a  rack  the 
number  of  which  is  the  same  as  that  of  the  space  on 
the  measuring  board  on  which  the  end  of  the  drill  falls. 
One  man  could  do  the  classifying  rapidly.  Then  the 
steel  could  be  sent  out  in  rings  and  so  distributed  that 
each  miner  or  party  has  steel  from  only  one  rack. 

Another  way  in  which  a  saving  in  steel  can  be  ac- 
complished is  by  using  smaller  steel.  In  many  places 
where  11-in.  steel  is  being  used  through  force  of  habit, 
1-in.  steel  may  be  employed  to  good  advantage.  In  fact, 
the  suggested  arrangement  makes  it  possible  to  use 
smaller  bits  and  thus  materially  increase  the  speed  of 
drilling. 

It  would  be  to  the  interest  of  drill-steel  manufacturers 
to  induce  their  customers  to  use  smaller  steel  in  order 
to  conserve  the  present  supply  of  raw  material. 


A  Machine-Drill  Crossbar  Set-Up 

By  C.  T.  Rice 

To  make  a  satisfactory  set-up  with  a  machine  drill 
crossbar  when  the  sides  of  a  drift  diverge  considerably 
from  the  face  at  the  point  where  the  bar  must  be  placed, 
A  2-in.  plank  is  placed  horizontally  along  the  receding 
wall,  and  the  bearing  face  squared  up  by  means  of  a 


■LAN  VIEW   OF  DRIFT   HEADIXG   WITH   RECEDING   WALiL, 
SHOWING  SET-UP  OF  HORIZONTAL  DRILL  BAR 

^edge  nailed  to  its  middle  point  where  the  crow-foot 
ears.  A  couple  of  powder  boxes  can  be  used  as  a  sup- 
ort  or  one  end  can  be  propped  until  the  horizontal 
lank  can  be  properly  positioned,  and  the  jack-screw 
irned  until  the  bar  holds  itself  in  place.  It  does  not 
latter  if  the  plank  does  not  rest  directly  against  the 
all    right   behind   the   head    of   the   crossbar.      Such 


a  discrepancy  is  easily  remedied  by  means  of  filling 
pieces  which  will  stick  as  long  as  the  horizontal  piece, 
and  this  plank  has  such  a  contact  along  the  wall  that 
once  the  bar  is  jacketed  tight  it  cannot  kick  out. 


Improved  Safety  Crosshead 
By  J.  B.  Calkins* 
A  safety  crosshead  as  illustrated  herewith  has  met 
success  in  shaft-sinking  work  connected  with  salt  min- 
ing in  New  York  State.  The  construction  is  exceeding- 
ly simple,  and  it  will  be  noted  that  as  soon  as  the  bucket 
leaves  the  crosshead  the  rope  clamp,  on  which  the  cross- 
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CROS.^HKAT* 


head  rides,  will  release  the  safety  dogs  and  then  be  en- 
gaged by  the  clamps  in  the  center,  thus  preventing  the 
bucket  from  going  further.  The  rope  clamp  has  new 
features,  as  it  is  self-tightening,  cannot  damage  the 
rope,  and  has  no  nuts  or  bolts  in  its  construction  to  be- 
come loose.  It  consists  of  a  set  of  four  split  conical 
wedge  blocks  around  the  rope,  screwed  tightly  into  the 
casing  from  each  side.  Any  tendency  for  the  rope  to 
slide  through  will  cause  the  blocks  to  engage  tighter.  It 
will  be  noticed  that  the  wedge  blocks  are  set  in  pairs  in 
each  direction  to  prevent  movement  either  up  or  down. 


•Assistant    general    manager    and    chief   engineer    to    tht 
Salt  Corporation,   Ithaca,  New  York. 


Rock 
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Analysis  of  Ferrozirconium  And 
Zirconium  in  Steel 

By  J.  D.  Ferguson* 

Ferrozirconium  is  the  most  recent  arrival  in  the  ferro- 
alloy family.  I  found  no  little  difficulty  in  working  out 
a  method  more  especially  suited  to  the  determination 
of  zirconium  where  iron  and  also  aluminum  are  present 
in  large  quantities,  and  append  the  following  description : 

For  ferrozirconium  use  a  1  gm.  sample ;  for  zirconium 
in  steel  a  3  gm.  sample.  Dissolve  in  a  mixture  of  10  cc. 
H,0,  5  cc.  cone.  HNO,,  and  5  cc.  cone.  HCl,  using  about 
25  cc.  for  1  gm.  and  50  cc.  for  3  gm.  This  mixture  boils 
down  with  little  bumping,  and  the  residue,  on  evapora- 
tion to  dryness,  is  in  a  small  ring  at  the  bottom  of  the 
beaker.  A  250  cc.  beaker  is  suitable  for  the  purpose. 
Evaporate  to  dryness  and  absence  of  white  fumes.  Cool 
th«  beaker,  add  30  cc.  of  hot  water,  then  1  cc.  of  cone. 
H,S0,  and  heat  till  all  soluble  salts  dissolve. 

Filter,  using  suction,  and  wash  the  SiO,  several  times 
with  boiling  water,  then  with  a  mixture  of  1  cc.  cone. 
H.SO,  dissolved  in  20  cc.  H,0  heated  to  boiling,  pouring 
it  drop  by  drop  around  the  edge  of  the  filter.  By  using 
care,  this  is  sufficient  to  wash  a  small  filter  several  times. 
Then  wash  again  several  times  with  boiling  water.  The 
purpose  of  this  is  to  have  only  the  necessary  amount  of 
H.SO,  present  in  solution.  (Those  who  wish  to  use  more 
acid  may  do  so,  but  a  careful  neutralizing  must  be  per- 
formed after^vard.)  Save  the  filtrate.  Burn  the  paper  in 
a  platinum  crucible  and  ignite  thoroughly.  If  the  silica  is 
dark  gray  in  color,  insoluble  zirconium  silicide  may  be 
present.  Weigh,  then  add  3  cc.  of  cone.  H,S0,  and  3  cc. 
of  HF  and  evaporate  to  white  fumes  of  SO/,  cool,  and 
add  3  cc.  more  of  HF  and  repeat  till  you  are  sure  all  SiO, 
has  been  removed.  Finally  evaporate  to  dryness.  If 
any  appreciable  residue  is  left,  fuse  for  J  hr.  with 
Na.COj,  using  a  large  excess;  dissolve  the  fusion  in 
hot  water.  Filter  off  the  insoluble  sodium  zirconate, 
ferric  oxide,  etc.;  ignite  the  filter  and  fuse  the  residue 
thoroughly  with  KHSO..  Dissolve  the  KHSO,  fusion  in 
hot  water  and  add  to  the  filtrate  from  the  SiO,. 

Dilute  to  400  cc,  heat  to  boiling,  then  add  slowly  and 
with  constant  stirring  a  boiling  solution  of  sodium  thio- 
sulphate,  dissolving  6  gm.  for  each  gram  of  alloy  taken 
in  the  smallest  (juantity  of  water  necessary.  The  liquid 
becomes  lighter  in  color,  till  finally  it  is  almost  colorless 
and  further  additions  of  thiosulphate  precipitate  sul- 
phur. A  little  sulphur  does  no  harm,  but  avoid  precip- 
itating a  large  excess. 

Now  add,  while  stirring  well,  a  boiling  solution  of 
Na,HPO,  (1  gm.  dissolved  in  a  small  quantity  of  water). 
If  any  appreciable  quantity  of  zirconium  is  present,  it 
precipitates  almost  immediately  as  a  whitish  or  green- 
itth  flotculent  precipitate.     Place  on  hot  plate,  boil  for  a 
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few  minutes,  let  stand  for  about  i  hr.  and  filter  throti^ 
a  15  cm.  filter  paper,  not  using  suction  and  decanting 
the  excess  of  liquid  carefully  at  first.  In  washing^,,  stir 
up  thoroughly  by  directing  a  forcible  jet  of  hot  water 
against  the  sides  of  the  filter  and  allowing  the  excess  of 
water  to  dry  away  before  the  next  washing.  After  wash- 
ing about  ten  times  with  hot  water  in  this  way,  dry  the 
filter  thoroughly  and  burn  the  precipitate  and  filter 
separately.  Weigh  as  zirconium  phosphate  containing 
0.3828%  Zr. 

The  principal  points  to  be  noted  in  this  determination 
are: 

1.  The  iron  must  be  reduced  to  the  ferrous  condition. 

2.  The  solution  before  precipitation  must  be  approx- 
imately 1%  acid  (H^SO^),  to  prevent  iron  and  aluminum 
from  precipitating. 

3.  A  pinkish  color  to  the  freshly  precipitated  zir- 
conium phosphate  indicates  the  presence  of  titaniam. 
The  precipitate  containing  titanium  is  washed,  dried, 
and  burned  as  usual,  fused  with  at  least  30  times  its 
weight  of  Na^CO,  for  2  hr.  to  1  hr.,  the  fusion  dissolved 
in  water,  and  the  soluble  sodium  carbonate  and  sodium 
phosphate  filtered  off,  leaving  the  insoluble  sodium  zir- 
conate and  sodium  titanate  on  the  filter.  Burn  the 
filter  in  a  platinum  crucible  and  fuse  the  residue  thor- 
oughly with  KHSO^.  Dissolve  the  fusion  in  boiling 
water.  Make  1%  acid  with  H^SO,,  heat  to  boiling,  and 
add  20  cc.  of  3%  hydrogen  peroxide  to  oxidize  titanium, 
then  precipitate  the  zirconium  as  phosphate  as  pre- 
viously done. 

4.  Minerals  containing  zirconium  are  analyzed  by  th( 
same  method  as  in  the  case  of  zirconium  precipitates,  ex 
cept  that  if  much  iron  is  present  it  must  be  reduced  witl 
thiosulphate  before  zirconium  is  precipitated. 

5.  In  nickel  zirconium  alloys  dissolve  and  bake  t 
dryness  and  filter  off  SiO,  as  usual.  Make  filtrat 
strongly  ammoniacal  and  plate  out  nickel.  Filter  off  F( 
Al,  and  Zr  precipitates,  ignite  and  treat  ignited  oxide 
as  minerals  are  analyzed.  Treat  SiO„  if  necessary,  fo 
zirconium  present. 

6.  In  treating  all  SiO,  precipitates  with  HF,  whe 
zirconium  is  present,  an  equal  quantity  of  H^SO,  at  lea: 
must  be  used  (an  excess  is  desirable)  to  prevent  loss  ( 
zirconium  as  fluoride. 

7.  Scant  zirconium  precipitates  should  stand  24  h 
before  filtering. 

Illuminating  an  Assay  Or 
Chemical  Balance 

In  arranging  the  illumination  of  a  balance,  in  ad"- 
tion  to  securing  satisfactory  lighting  of  the  gradual  I 
beam,  pans  and  pointer,  care  must  be  taken  to  avci 
unequal  expansion  of  the  balance  arms,  due  to  heat  f 
disturbance  of  equilibrium  arising  from  air  currer, 
says  B.  D.  Porritt,  in  the  Journal  of  the  Society  f 
Chemical  Industry.     For  these   reasons   the  source  f 
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light  should  be  placed  symmetrically  to  the  beam  at  the 
top  of  the  balance  case  and  should  be  as  extensive  as 
possible,  in  order  to  reduce  heat  radiation  to  a  minimum 
and  to  distribute  uniformly  such  as  is  unavoidable. 

The  type  of  electric  lamp  in  which  the  light  source 
consists  of  a  metallic  filament  suspended  along  a  narrow 
tube  seemed  to  be  free  from  the  defects  of  the  ordinary 
type,  since  the  heat  evolved  would  be  slight  and  widely 
dissipated,  and,  further,  owing  to  the  shape  of  the  lamp, 
it  could  easily  be  arranged  so  that  any  slight  heating 
effect  should  be  uniformly  distributed  over  the  beam 
of  the  balance. 

In  the  arrangement  suggested,  a  "tubolite"  metallic 
filament  lamp  of  16  cp.,  Sh  in.  long,  is  employed,  in- 
closed in  a  semicircular  aluminum  reflector,  which 
serves  both  to  direct  the  light  through  the  glass  top  into 
the  balance  case  and  to  screen  the  light  source  from  the 
view  of  the  person  weighing.  Both  these  fittings  are 
standard  articles  in  the  electrical  trade. 

In  order  to  insure  the  lamp  and  reflector  always  be- 
ing placed  symmetrically  to  and  slightly  in  front  of  the 
balance  arm,  two  upright  brass  springs  are  attached  to 
the  woodwork  of  the  balance  case;  and  into  circular 
counter-sunk  holes  in  these  are  sprung  the  bosses  at 
each  end  of  the  reflector.  The  lamp  and  fittings  can 
therefore  be  removed  for  cleaning  or  other  reasons  by 
merely  loosening  the  springs;  and,  to  facilitate  this 
operation,  they  are  each  screened  by  a  standard  of 
polished  ebonite  or  hard  wood.  By  this  device  the  bal- 
ance and  its  source  of  illumination  are  self-contained, 
and  the  case  may  be  altered  in  position  at  will  by  merely 
lengthening  the  flexible  lead  or  by  making  connection 
to  another  point  of  the  electrical  supply. 

Experiments  indicate  that  the  increase  of  tempera- 
ture inside  the  balance  case  under  normal  conditions  of 
weighing  by  such  artiflcial  illumination  should  not 
amount  to  more  than  2  or  3°  C.  Such  a  variation,  when 
uniform,  should  not  affect  the  accuracy  of  an  ordinary 
analytical  balance  giving  trustworthy  results  over  the 
range  of  temperature  variation  experienced  in  ordinary 
laboratory  practice.  Evidence  has  also  been  adduced 
that  no  disturbance  of  equilibrium  due  to  uneven  heat- 
ing of  the  balance  arms  or  air  currents  need  be  feared 
when  employing  this  form  of  illumination. 


i  Preventing   Hydrogen   Sulphide    Leaks 

i      A  stopcock  for  controlling  the  flow  of  hydrogen  sul- 
j  phide  and  preventing  the  gas  from  leaking  is  described 
by  Carl  H.  Classen  in  Journ.  Ind.  and  Eng.  Chem.  for 
February,  1918.    The  device,  which  is  in  use  at  the  Rice 
Institute,  Hampton,  Tex.,  is  simply  a  glass  "pearl"  in- 
serted in  a  piece  of  rubber  tubing  attached  to  the  branch 
pipe  of  the  hydrogen  sulphide  main.     The  glass  tubing 
I  from  which  the  "pearl"  is  made  should  be  slightly  larger 
in  diameter  than  the  rubber  tubing.     The  "pearl"  thus 
completely  chokes  the  passage  in  the  latter,  stopping  the 
flow  of  the  gas.     The  H^S  can  be  "turned  on  "  at  the  will 
of  the  operator  by  squeezing  the  rubber  tubing  around 
the  pearl  between  thumb  and  forefinger.     Thus  a  small 
;  opening    between    glass    and    rubber    will    be    formed 
j  through   which   the   gas    may    flow.     The    opening,    of 
^  course,  disappears  as  soon  as  the  pressure  of  the  fingers 
is  removed. 


An  Emergency  Laboratory  Manifold 

By  L.  D.  Lauther 

A  laboratory  manifold  which  may  easily  be  made  for 
an  emergency  is  shown  in  the  illustration.  The  device 
comprises  a  cylindrical  rubber  stopper,  through  the 
center  of  which  a  hole  is  bored  by  means  of  a  cork  drill, 
short  pieces  of  glass  tube  being  inserted  at  each  end. 


EASfLt  MADE   AND   INEXPENSIVE   LABORATORY 
MANIFOLD 

As  many  more  holes  are  drilled  into  the  side  of  the 
stopper,  connecting  with  the  central  hole,  as  are  required 
for  the  manifold.  Each  hole  is  fitted  in  the  same  way 
with  a  glass  tube;  thus  the  glass  tubes  are  all  con- 
nected by  rubber  tubing.  They  may  be  made  at  small  cost. 


Modification  of  Benzol  Method  For 
Water  Determination  in  Mineral  Oils 

By  F.  C.  Fuchs* 

The  most  accurate  methods  for  the  determination  of 
water  in  mineral  oils  make  use  of  metallic  sodium,  cal- 
cium carbide,  or  distillation  with  a  non-miscible  liquid, 
generally  xylol,  benzol  or  toluol.  The  last  method,  al- 
though not  so  accurate  as  the  others  mentioned,  is  the 
simplest  one,  as  it  requires  only  a  distilling  flask,  a  con- 
denser and  a  burette  for  receiving  and  breaking  the  dis- 
tilled emulsion. 

In  applying  the  method,  in  my  laboratory  at  the  Lima 
School  of  Mines,  I  found  that,  even  after  24  hrs.,  drops 
of  water  adhering  to  the  walls  of  the  burette  remained 
in  suspension  in  the  benzol,  and,  both  liquids  being  color- 
less and  transparent,  small  drops  of  water  could  not  be 
easily  detected.  In  order  to  avoid  this  difficulty  and  to 
have  a  sure  means  of  ascertaining  the  complete  separa- 
tion of  benzol  and  water,  I  added  a  coloring  substance, 
soluble  in  benzol  but  insoluble  in  water,  and  the  sus- 
pended colorless  drops  of  water  appeared  clearly  within 
the  colored  benzol.  By  light  blows  against  the  walls  of 
the  burette,  helped  by  gentle  heating,  the  drops  could  be 
forced  to  descend.  At  the  same  time,  the  reading  of 
the  volume  of  water  is  more  distinct. 

After  a  few  experiments  with  different  coloring  sub- 
stances, I  found  that  the  most  suitable  one  was  natural 
asphalt.  A  concentrated  solution  of  this  substance  in 
benzol  is  prepared  and  kept  tightly  stoppered.  One  or 
two  cubic  centimeters  are  used  for  each  determination. 


•Lima  School  of  Mines,   Lima,   Peru. 
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Practical  Suggestions 
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Home-Made  Tube  or  Flue  Scraper 

By  H.  C.  Williams  • 

There  are  plenty  of  good  tube  and  flue  scrapers  on  the 
market,  but  sometimes  it  is  convenient  or  necessary  to 
make  one.  Take  an  old  18-in.  file,  cut  the  tang  and  draw 
down  each  end  and  bend  at  right  angles.    Drill  or  punch 


ADJUSTABLE    Tl'BK    Si'MAPKR    MADK    FROM    iiLI>    FILK 


a  i'-in.  hole  through  the  middle,  then  bend  to  the  shape 
shown.  Grind  the  cutting  edges  A  and  B  to  the  angle 
desired.  Provide  a  wedge  for  adjusting  the  size,  to 
make  the  scraper  fit  the  tube,  with  the  round  part 
threaded  for  i-in.  nuts  and  also  as  a  means  for  attach- 
ing the  handle,  which  can  easily  be  made  of  pipe.  When 
the  scraper  gets  dull,  it  must  be  ground  and  the  wedge 
adjusted  again. 

Drawing  a  Tight  Key 

By  Jack  L.  BALLf 
It  was  found  that  the  key  used  to  fasten  the  piston 
rod  into  the  crosshead  of  an  18  x  32-in.  hoisting  engine 
was  so  tight  that  it  would  be  diflficult  to  remove  it  in 


•, If 


HO(»K  Bf>LT  F'rr.r.ivr;  o.v  a  tuiht   i<i:y 

limited  time.  A  ratchet  was  .secured  and  a  I-in.  hole 
drilled  in  the  key;  a  ,'-in.  bolt  was  heated,  bent  and 
extended  through  a  piece  of  2-in.  square  iron  blocked  in 
the  po.sition  shown  in  the  illustration.  After  drawing 
up  very  tight  on  the  nut,  a  light  tap  with  a  hammer 
looHened   the   key. 

•f*onfor«l.  New   Hami>»t)tlr<- 
tAntDtpnlam,  (ihio 


Blowoff  Failure  and  Remedy 

By  p.   E.   MerriaM"- 

The  blowoff  valves  on  a  battery  of  boilers  were  origi- 
nally arranged  as  shown  in  Fig.  1,  the  part  of  the 
2o-in.  blowoff  pipe  in  the  combustion  chamber  being 
protected  by  a  long  sleeve  A  extending  through  the 
back  wall,  and  the  vertical  sleeve  C  and  the  elbow  E 
being  covered  2  in.  thick  with  magnesia  mixed  with 
high-temperature  cement. 

Although  the  boilers  were  worked  above  rating,  no 
trouble  was  experienced  until  underfeed  stokers  were 
installed.  After  the  first  had  been  in  operation  a  month, 
the  blowoff  pipe  was  burned  and  ruptured  inside  the 
setting.     This  was  replaced,  using  extra-heavy  pipe  and 


FI&2 


FIGS.    1    TO    3.      PROTECTION'    FOR    BLOWOFF    PIPE 

Fig.    1 — Original    piping.      Fig.    2 — Circulating   pipe  connected. 

Fig.    3 — -Another   plan. 

fittings.  In  a  short  time  after  the  second  stoker  was  in 
operation,  the  blowoflF  pipe  on  that  boiler  failed  as  had 
the  first.  The  engineer  decided  that  the  intense  heat 
in  the  combustion  chamber  evaporated  the  water  in  the 
pipe  so  fast  that  none  remained  to  protect  the  pipe,  and 
accordingly  he  changed  them  all  by  placing  a  tee  in  the 
feed  line  to  each  boiler  and  extending  a  small  pipe  tO; 
the  blowoff,  as  shown  in  Fig.  2.  This  causes  a  circu- 
lation through  the  blowoff  pipe,  and  in  three  years  no 
further  trouble  has  developed.  i 

Fig.  3  shows  another  way  to  keep  the  blowoff  pipf! 
clear  and  gives  good  results.  The  pipe  -4  is  tapped  int( 
the  back  head  at  the  water  line  and  is  protected  in  th( 
combustion  chamber  by  a  sleeve  and  connects  with  th( 


'  Mctliucn,    .Massmliil.sftt.s 
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blov/off  pipe  outside  of  the  setting,  as  shown.  When  the 
boiler  is  to  be  blown  down,  valve  C  is  closed  and  D  and 
E  are  opened.  When  desirable  to  flush  the  pipe  A  or 
use  it  as  a  surface  blowoff,  D  is  closed  and  C  and  E  are 
opened.  Under  operating  conditions  valves  C  and  I)  are 
open  and  E  is  closed. 


of  which  went  to  the  floor.  Transverse  braces  were  put 
on  to  stiffen  it,  but  with  no  great  success.  After  some 
thought  a  modified  form  of  exhaust  head  was  made  of 


Portable  Boiler-Cleaning  Platform 

It  is  common  to  see  a  fireman  balanced  on  a  box  placed 
in  front  of  a  boiler,  while  washing  out  and  doing  other 
work  during  the  cleaning-out  period.  The  illustration 
shows  a  convenient  portable  platform  that  can  be  used 
with  good  results  and  can  be  made  by  any  one.  'The 
sketch  shows  the  platform  hung  in  front  of  a  boiler.  It 
consists  of  a  wooden  frame  on  which  lengthwise  strips 
are  secured.  At  each  corner  is  a  flat  strip  of  iron,  with 
an  eyepiece  on  one  end,  and  secured  in  place  with  small 


CLEAXTN'C;    PLATFORM    IN    POSITION 

bolts.  On  the  front  of  the  boiler  are  two  flat  iron  pieces 
with  a  hook  on  the  inner  end.  From  these  hooks,  i-in. 
rods  hang  and  hook  onto  the  eyepieces  of  the  platform. 
It  requires  but  a  minute  to  put  the  platform  in  place, 
and  it  is  as  easily  removed. 


A  Satisfactory  Oil  Guard 

By  F.  L.  Johnson  ■ 

In  a  power  plant  with  high-speed  engines  the  cranks 
of  which  were  inclosed  in  sheet-iron  cases,  a  20-in.  opan- 
ing  was  left  opposite  the  forward  crank  center  to  give 
access  to  the  rod  end  for  keying. 

To  keep  the  oil  from  splashing  out  on  the  floor,  the 
engine  builders  covered  the  opening  with  a  fine-mesh 
screen. 

As  an  oil  guard  it  was  an  unsatisfactory  arrangement, 
as  the  pulsations  of  air  acting  on  the  screen  distorted  it, 
and  as  it  flapped  back  and  forth  oil  was  thrown  off,  much 


DETAILS   OF   GIT.   OUARD 

No.  16  sheet  iron  and  put  over  the  opening  as  an  ex- 
periment by  one  of  the  mechanics  in  the  plant. 

The  sketch  shows  how  it  was  made  and  attached  to 
the  case,  and  the  certainty  with  which  it  stopped  all 
throwing  of  oil  and  still  gave  perfect  ventilation  was 
highly  satisfactory. 


Freeing  Threads  on  X'alve  Stems 

By  H.  C.  Williams* 

In  many  plants  there  are  valves  that  are  used  only 
once  in  a  while,  and  when  they  are  needed  their  stem 
threads  will  sometimes  stick  or  work  stiff.  I  had  such 
a  case  recently,  and  in  trying  to  open  the  valve,  I  twisted 
the  stem  oft'.  To  prevent  a  recurrence,  I  split  one  sidc^ 
of  the  yoke  with  a  hacksaw  and  drilled  it  to  receive  a  bolt, 
as  shown  in  the  illustration,  putting  in  a  strip  of  sheet 


=  11 

SLOTTED   VOICK  oX   IXKKKQUKNTLY    TSED   \ALVES 

iron  to  fill  the  split  when  tightening  up  the  bolt.  The 
stem  can  easily  be  freed  by  slacking  the  bolt  and  strik- 
ing the  yoke  a  few  blows,  and  the  yoke  is  not  weakened, 
as  the  bolt  takes  away  any  strain  there  may  be.  For 
yokes  that  will  not  permit  of  splitting  as  shown,  it  is 
best  to  cut  a  slot  in  the  shape  of  a  keyway  on  one  side 
of  the  stem  through  the  threaded  part,  so  as  to  act  as  a 
cleaner  for  any  dirt  or  grit.  I  have  several  valve  stems 
fixed  that  way,  and  they  work  well. 


*Xew  York  Citv 
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Events  and  Economics  of  the  War 


ociiii.in  resistance  on  the  Western  front  is  stiffening; 
nevertheless,  the  Allies  continue  to  make  substantial 
gains.  The  French  advance  now  dominates  the  Oise 
valley;  French  forces  have  captured  Ribecourt.  AlUed 
patrols  have  penetrated  Albert,  and  other  gains  are 
reported.  Cavalry  is  in  action.  The  Bolsheviki  have 
released  Allied  diplomats.  The  Czecho-Slovaks  have 
been  recognized  as  a  nation  by  Great  Britain.  The 
American  consul  at  Moscow  has  severed  relations  with 
the  Bolsheviki.  An  American  regiment  has  landed  at 
Vladivostok  and  joined  the  Allied  troops  already  there; 
the  Japanese  arrived  later.  Bolsheviki  forces  have  been 
driven  100  miles  from  Archangel,  and  Allied  forces 
landed  at  Onega  Bay.  One  British  force  has  reached 
Baku  and  has  seized  that  oil  port  on  the  Caspian  Sea, 
another  has  penetrated  Turkestan  and  joined  forces 
with  the  anti-Bolsheviki. 

An  agreement  is  in  process  of  conclusion  with  regard 
to  SO^c  war-profits  tax.  One  hundred  members  of  the 
I.  W.  W.  organization  were  found  guilty  on  numerous 
charges. 

Domestic  Crucible  Graphite  Insufficient 

It  is  estimated  that  with  the  increased  requirements 
in  manufacture  of  munitions  and  in  kindred  industries, 
about  25,000  tons  of  graphite,  suitable  for  manufacture 
of  crucibles,  will  be  needed  in  1918,  states  a  U.  S.  Geo- 
logical Survey  authority.  If  freight  conditions  and 
demand  for  the  product  favor  the  production  of  domestic 
graphite,  about  8000  tons  of  flake,  exclusive  of  dust, 
can  be  produced  in  this  country.  This  will  mean  an  in- 
crease of  about  160 ^c  over  the  production  in  1917  and 
is  largely  in  excess  of  the  amount  of  domestic  material 
usually  required  by  crucible  manufacturers.  Unless 
they  should  use  a  larger  proportion  of  the  domestic 
product  than  formerly,  many  mills  may  have  difficulty 
in  disposing  of  their  product.  If  the  freight  situation 
should  revert  to  the  conditions  prevailing  in  the  autumn 
of  1917,  and  imported  graphite  enters  the  market  in  as 
large  amounts  as  during  the  latter  part  of  1917  and 
the  first  few  months  of  1918,  the  demand  will  be  small 
and  the  domestic  production  of  No.  1  and  No.  2  flake 
will  hardly  exceed  2500  tons.  If  the  domestic  production 
could  be  stimulated  to  its  maximum  capacity,  reason- 
able assurance  of  a  steady  market  given,  and  encour- 
agement offered  for  the  establishment  and  operation  of 
new  plants,  a  production  as  high  as  10,000  tons  might 
be  reached.  In  any  case  it  is  evident  that  the  country 
is  not  yet  independent  with  respect  to  graphite  suitable 
for  manufacture  of  crucibles,  and  the  deficiency  must  be 
supplied  from  Ceylon  and  Madagascar. 

Although  the  War  Trade  Board's  restriction  has  been 
a  factor  in  reducing  imports,  there  was  a  lessened  de- 
mand for  Ceylon  graphite  several  months  previous  to 
the  reHtriction  becoming  effective,  according  to  a  con- 
sular report.  The  plumbago  shipped  to  the  United 
SiateK  from  Ceylon  during  the  fjuarter  ended  Mar    31, 


1918,  totaled  only  2194  tons,  valued  at  $405,064,  accord- 
ing to  certified  consular  invoices,  as  against  6524  tons, 
valued  at  $2,166,957,  in  the  same  quarter  in  1917. 

In  1917  the  United  States  took  over  81%  of  Ceylon's 
graphite  production,  as  compared  with  75%  in  1916. 
Though  the  best  grades  of  plumbago  sold  for  as  high 
as  $500  per  ton  during  1916  and  1917,  half  this  price 
is  not  obtainable  at  present. 


Government  Standardizes  Price  of  Silver 

The  Treasury  recently  fixed  the  maximum  price  of 
silver  at  $1.01i  per  fine  ounce.  As  the  United  States 
supplies  most  of  the  metal,  this  decision  amounts  to  the 
establishment  of  a  definite  world  price,  additional 
guarantee  being  afforded  by  the  fact  that  one  condition 
attending  the  sale  of  silver  by  the  Government  is  that 
the  purchaser  shall  not  pay  more  than  the  standard 
price  of  $1.01-2  in  markets  outside  the  United  States. 

Within  the  last  three  months  the  Government  has 
melted  down  about  100,000,000  silver  dollars  and  ex- 
ported most  of  the  bullion  to  India,  China,  and  Japan 
for  coinage  purposes.  As  the  law  under  which  this  was 
done  specifies  that  the  Government  shall  pay  $1  per  oz. 
for  silver  to  replace  these  melted  dollars,  the  Govern- 
ment found  it  necessary  to  sell  its  own  stocks  at  lie. 
above  the  purchase  price.  Recently  some  purchasers 
have  been  bidding  as  much  as  $1.02  for  silver  to  be  ex- 
ported, necessitating  action  to  stabilize  the  price. 


Tin  Among  the  Precious  Metals 

Recent  quotations  of  $1  per  lb.  for  tin  in  the  markets 
of  New  York  suggest  that  this  metal,  for  which  the 
United  States  is  dependent  upon  mines  in  other  coun- 
tries, may  soon  rank  as  a  precious  metal,  says  a  bulletin 
of  the  National  City  Bank. 

Tin  mined  in  the  islands  of  Banca,  just  off  the  coast 
of  Java,  has  been  reaching  the  United  States  lately 
across  the  Pacific,  and  not  through  the  Mediterranean, 
as  under  normal  conditions.  This  is  also  true  of  part  of 
the  tin  from  the  Malay  Peninsula  and  the  small  quantity 
of  tin  from  tlie  mines  in  China,  which  are  at  the  present 
time  isolated  from  the  market  on  account  of  floods  which 
prevent  transportation  to  the  Hongkong  smelteries. 

The  United  States  is  dependent  in  large  part  upon 
the  mines  on  the  opposite  side  of  the  globe,  though 
considerable  quantities  are  now  being  drawn  from  our 
South  American  neighbor,  Bolivia,  which  produces 
nearly  one-third  of  the  tin  used  in  the  world,  but  exports 
it  as  concentrates,  owing  to  lack  of  fuel  for  use  in 
smelting. 

All  efforts  to  develop  tin  production  in  the  United 
States,  which  now  uses  about  one-half  of  the  tin  mined 
in  the  world,  have  thus  far  been  unsuccessful.  The  ex- 
tremely small  quantities  found  in  Alaska  and  other 
parts  of  the  country  have  been  insuflJicient  to  supply 
even  1  ^/r^  of  the  steadily  increasing  quantity  required  by 
our  industries. 
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Sheet  Mica  Production  Stimulated 
By  War  Demands 

The  quantity  of  sheet  mica  produced  and  sold  in  1917 
|5howed  an  increase  of  41%  over  that  of  1916,  being 
l,216,8ier  lb.,  as  compared  with  865,863  lb.  in  1916  and 
553,821  lb.  in  1915,  according  to  a  bulletin  of  the  U.  S. 
Geological  Survey. 

j  The  prices  paid  for  mica  in  1917  continued,  with 
[ninor  fluctuations,  to  increase  throughout  the  year. 
Those  for  domestic  mica  in  the  South  in  1917  were  from 
|10  to  20%  higher  than  the  prices  for  similar  mica  in 
|1916.  The  greatest  increase  was  for  the  smaller  sizes, 
especially  for  the  1^  by  2,  2  by  2,  and  2  by  3  in.  The 
argest  sizes  showed  no  increase  in  price.  The  average 
orice  per  lb.  of  sheet  mica  produced  in  1917  was  58c., 
I  price  lower  than  for  either  1916  (61c.)  or  1915  (68c.) 
out  higher  than  for  any  other  preceding  year. 

Sheet  mica  has  come  to  be  of  importance  as  a  war 
nineral  through  its  use  as  insulator  in  electric  ap- 
laratus,  especially  in  condensers,  magnetos,  and  spark 
)lugs;  also  as  windows  in  masks  worn  for  defense 
igainst  asphyxiating  gases,  and  for  other  uses  v;here  a 
ransparent,  non-inflammable,  non-shattering  material 
s  necessary,  as  in  automobile  goggles  and  as  coverings 
;or  wounds.  It  is  also  used  in  spectacles,  sight  holes  of 
livers'  helmets  and  smoke  helmets,  compass  cards,  auto- 
nobile  shields,  and  in  windows  where  glass  would  be 
)roken  by  heavy  shocks  or  by  vibrations,  as  in  the  con- 
ling  towers  of  warships  and  of  submarines.  That 
ground  mica  is  possibly  of  value  as  a  chemical  source  of 
jotash  salts  has  been  suggested,  especially  its  direct 
ipplication  to  the  soil  as  a  fertilizer. 


I   Argentina  To  Build  Merchant  Fleet 

I  Reports  from  Buenos  Aires  indicate  the  probability 
;hat  Argentina  will  make  appreciable  additions  to  her 
nerchant  marine  as  soon  as  opportunity  permits.  The 
Argentine  Navigation  Co.  will  begin  building  soon,  for 
ocal  service;  and  will  subsequently  add  about  100,000 
;ons  to  the  present  fleet.  The  new  ships  will  vary  in 
'5ize  from  1000  to  4000  tons,  and  will  be  used  mainly  as 
i  result  of  an  anticipated  increase  in  commercial  inter- 
course between  Argentina  and  the  United  States  and 
Europe  after  the  war.  The  additional  shipping  facilities 
vvill  aid  immigration,  which  is  to  be  encouraged,  partic- 
jlarly  of  European  war  veterans. 

In  connection  with  the  policy  of  expansion,  it  has 
Deen  suggested  that  Argentina  should  establish  a  Latin- 
A.merican  Chamber  of  Commerce  in  New  York  to  co- 
)perate  with  a  branch  in  Buenos  Aires, 


Appeal  Made  to  Patriotism 
Of  Coal  Workers 

The  anthracite  industry  is  thoroughly  in  accord  with 
a  plan  which  is  being  put  into  practice  by  James  B 
Neale,  director  of  production  of  the  U.  S.  Fuel  Admin- 
istration. A  committee  of  six  men  is  to  be  appointed, 
to  be  known  as  the  production  committee,  three  of  whom 
will  represent  the  operators  and  three  the  mine  workers. 
This  committee's  duty  will  be  to  see  that  every  worker 
is  American  in  thought,  word  and  deed,  and  that  he 
will  work  eight  hours  daily  for  six  days  a  week.     There 


will  also  be  a  producing  manager  appointed  by  the  Fuel 
Administration  for  each  coal-producing  district.  His 
duty  will  be  to  stimulate  patriotism  and  arrange  meet- 
ings, at  which  loyalty  will  be  the  keynote.  The  nation's 
needs  will  be  discussed,  and  intensive  methods  for 
greater  output  will  be  outlined.  This  plan  is  designed 
to  combat  the  German  propaganda  now  being  waged 
in  the  anthracite  region. 


Export  of  Gold  Manufactures  Limited 

Exportation  of  manufactures  of  gold,  it  was  an- 
nounced by  the  War  Trade  Board  on  July  29,  would 
not  be  permitted  under  license  on  and  after  that  date, 
unless  satisfactory  evidence  were  given  that  the  f.o.b. 
selling  price  of  the  articles,  which  include  jewelry, 
watches,  plate,  and  like  products,  was  not  less  than 
three  times  the  value  of  the  fine  gold  contained.  How- 
ever, if  articles  of  the  sort  named  were  actually  made 
for  the  sole  purpose  of  export  before  July  29,  they  may 
be  exported  up  to  Sept.  1,  1918,  provided  the  f.o.b. 
selling  price  is  not  less  than  twice  the  value  of  the 
fine  gold  contents.  Applications  to  export  manufactures 
containing  platinum,  iridium,  gold  or  palladium  will  be 
considered  only  when  regulations  governing  the  export 
of  the  latter  metals  have  been  complied  with. 


Fabrication  of  Rivetless  Ships 

News  has  been  received  of  the  launching  of  the  first 
steel  vessel  built  without  rivets,  in  Great  Britain.  Elec- 
tric welding  took  the  place  of  riveting,  the  plates  being 
bolted  together  temporarily  during  the  process. 

Although  spot  welding  has  been  used  extensively  as 
an  alternative  to  riveting  light  iron  and  steel,  and  other 
processes  of  welding  have  been  adopted  in  subsidiary 
construction  work  in  shipbuilding,  this  is  the  first  in- 
stance of  a  completed  vessel  being  fabricated  entirely 
by  welding.  From  the  data  obtained  during  the  con- 
struction of  the  new  ship,  the  admiralty  estimates  that 
a  saving  of  25%  may  be  made  in  the  principal  costs  of 
construction. 

Bureau  of  Mines  Cooperates  With 
Food  Administration 

It  is  seldom  realized  that  flour  has  hitherto  been  used 
extensively  in  the  manufacture  of  dynamite  and  other 
explosives,  and  cooperation  between  the  Bureau  of  Mines 
and  the  Food  Administration  has  resulted  in  the  con- 
viction that  more  than  16,000  barrels  of  flour  per  an- 
rum  can  be  saved  as  a  result  of  the  action  of  the  Bureau 
in  seeing  that  manufacturers  use  substitutes  wherever 
possible.  Wheat  flour  is  also  used  in  small  quantities 
in  assaying;  and  it  is  interesting  to  note  that  the  food 
conservation  campaign  in  South  Africa  led  to  the  sub- 
stitution of  mealie  flour  for  this  purpose,  the  alternative 
reducer  proving  entirely  satisfactory. 


The  awarding  of  a  War  Industries  Badge  as  an  in- 
signia of  merit  to  deserving  industrial  workers  has  been 
authorized  by  Secretary  of  Labor  Wilson,  on  the  recom- 
mendation of  the  War  Labor  Policies  Board  and  follow- 
ing an  agreement  between  the  war  production  depart- 
ments of  the  Government. 
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Industrial  News  from  Washington 

By  Paul  Wooton,  Special  Correspondent 
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Platinum:  Its  Licensing  Here  And 
Production  in  (Colombia 

Regulations  concerning  the  licensing  of  those  han- 
dling platinum  have  been  drafted  by  a  committee  com 
posed  of  Hennen  Jennings,  Charles  H.  Conner,  Charles 
L.  Parsons  and  James  H.  Hill.  The  regulations  now  go 
to  the  Secretary  of  the  Interior  and  to  the  chairman  of 
the  War  Industries  Board  for  approval,  after  which 
they  will  be  duly  promulgated.  Rumors  continue  to 
reach  Washington  that  considerable  quantities  of  plati- 
num are  being  withheld  from  the  market  in  Colombia. 
To  date,  however,  no  evidence  in  substantiation  of  the 
reports  has  been  forthcoming.  From  present  indica- 
tions it  is  probable  that  Colombia  wull  produce  35,000 
ounces  of  crude  platinum  during  the  current  year.  A 
slight  increase  in  the  1918  domestic  (U.  S.)  production 
i.s  expected  by  platinum  specialists  here. 


Output  of  Chrome  To  Be  Augmented 

Concentrating  tests  are  being  made  of  chrome  ores 
at  the  Seattle  station  of  the  Bureau  of  Mines.  Under 
the  direction  of  Albert  Burch,  the  Bureau  is  making 
special  efforts  to  be  helpful  to  the  producers  of  north- 
ern California  and  southern  Oregon,  who  at  short  notice 
have  been  called  upon  to  furnish  the  chrome  needs  of 
the  country.  Just  at  this  time,  special  attention  is  be- 
ing given  to  deposits  away  from  the  railroads.  The 
Bureau's  field  men  are  estimating  costs  and  studying  the 
economic  situation  of  such  deposits,  with  the  intention 
of  designating  those  which  offer  the  best  chance  to  be- 
come producers.  Experimentation  also  is  in  progress 
with  regard  to  the  best  method  of  getting  chrome  from 
beach  sands. 


Suspension  of  Recruiting  for  Officers' 
Training  Camps 

Volunteering  of  men  in  civil  life  for  training  as  of- 
ficers is  suspended  in  order  to  prevent  disruption  of  in- 
dustry and  the  general  impairment  of  efficiency  which 
results  from  the  indiscriminate  enlistment  of  men  up 
to  the  age  of  45.  The  new  order  will  remain  in  force 
until  pending  draft-law  legislation  is  passed  and  new 
regulations  are  decided  upon  which  will  determine  thp 
most  suitable  form  of  selection.  It  is  probable  that 
the  final  regulations  in  the  matter  will  leave  it  to  the 
Government  to  decide  whether  men  can  be  spared  from 
certain  occupations  for  military  service. 


Priorities  Board  To  Encourage 
Gold  Mining 

Th.'it  Wa.shington  is  aroused  thoroughly  to  the  need 
of  stimulating  gold  production  is  evidenced  by  a  resolu- 
tion paHsed  last  week  by  the  Priorities  Hoard.  The  reso- 
lution reads :  "Be  it  resolved  by  the  Priorities  Board 
that  gold  mining  i.*^  an  essential  war  industry,  and  the 


powers  of  this  board  will  be  so  exercised  as  to  accord  to 
such  industry  preferential  treatment  in  the  supply  not 
only  of  tools,  machinery  and  equipment,  but  in  trans- 
portation service,  fuel  supply  and  labor  supply." 

Apparently  it  is  the  consensus  of  opinion  in  Washing- 
ton that  a  bonus  on  gold  production,  or  any  other  sim- 
ilar panacea,  is  impracticable.  It  is  believed,  however, 
that  numerous  minor  ways  of  assisting  the  industry 
can  be  found,  which,  in  the  aggregate,  will  result  in 
stimulating  the  output. 


Zinc  Production  Stimulated  By 
Increased  Demand 

Reports  to  the  War  Industries  Board  indicate  marked 
increases  in  the  production  of  zinc,  not  only  for  war 
needs  but  for  commercial  purposes.  The  board  is  en- 
couraged by  the  increased  use  of  zinc  in  substitution 
for  more  needed  metals.  The  enameling  of  sheet  zinc 
by  refrigerator  manufacturers  apparently  is  proceeding 
successfully,  as  large  amounts  of  zinc  are  now  being 
used  for  this  purpose.  Numerous  architects  are  ad- 
vising the  use  of  zinc  for  flashing  and  spouting  in 
building  construction.  The  New  Jersey  Zinc  Co.  is 
featuring  an  extended  use  of  zinc  in  new  buildings 
which  it  has  under  construction. 


A  reduction  of  20'' r  in  the  rates  on  manganese  ore 
from  Western  producing  fields  to  Eastern  manufac- 
turing centers  has  been  ordered  by  the  Railroad 
Administration.  The  Alaskan  Steamship  Co.  and  the 
Pacific  Steamship  Co.  have  been  given  authority  to 
establish  rates  on  ore  and  concentrates  dependent 
upon  their  value.  The  rates,  however,  are  to  applv 
only  to  such  ores  and  concentrates  the  value  of  whicl: 
does  not  exceed  $50  per  ton. 


Consideration  is  being  given  by  Pope  Yeatman,  heat 
of  the  non-ferrous  metals  section  of  the  War  Industries 
Board,  to  the  applications  for  relief  from  the  coppei 
consumers  who  had  signed  contracts  based  on  the  23Jc 
price.  Every  effort  is  being  made  to  find  a  way  to  b< 
helpful  to  those  really  entitled  to  relief. 


A  new  system  of  control  in  the  procurement  of  all  wa 
materials  has  been  announced  by  the  War  Department 
It  provides  for  a  review  of  every  contract  by  boards  o 
control,  the  centralizing  of  purchases,  the  standardiza 
tion  of  contract  clauses,  a  daily  fiscal  survey  and  pro 
visions  for  public  information  on  War  Department  needf 


To  meet  a  request  from  district  and  local  draft  board.' 
the  Bureau  of  Mines  is  hurrying  work  on  its  glossar 
of  mining  terms.  There  is  also  a  demand  for  informs 
tion  from  officials  engaged  in  the  classification  of  th 
personnel  of  the  Army,  who  need  dictionaries  of  term 
relating  to  industrial  occupations. 
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Monthly  Copper  Production  for  1918 

This  table  is  compiled  from  reports  received  from  the 
respective  companies  (except  in  the  cases  noted  as  esti- 
mated), together  with  the  reports  of  the  U.  S.  Depart- 
ment of  Commerce  as  to  imported  material,  and  in  the 
main  represents  the  crude-copper  content  of  blister 
copper,  in  pounds. 

The  grand  total  includes,  under  "Imports  in  ore  and 
blister  copper,"  the  production  of  such  companies  as 
Canada  Copper,  Granby,  Cananea,  Braden,  Cerro  de 
Pasco  and  Chile.  As  a  matter  of  record,  however,  the 
individual  figures  are  given  after  the  total.  We  also 
report  the  production  of  the  Boleo  and  Katanga  com- 
panies, whose  copper  does  not  come  to  the  United  States. 


MONTHLY    CPiUDE   COPPER   PRODUCTION".    1918 
April  May  June 

3,579,920  6,069.642  3,980.197 


ika  shipments.. 
Uizona: 
:<)iia  Copper   . 
.-.  .\riz.  Smelting 

]>iration 

..^nia 

1  m  i 

.^  Cornelia  (u)    . . 
!  Dominion      .    . . 


.■~i!;innon.  .  .  

>l.attuck  Arizona 

'  ■■'.fT  Arizona 

ilifornia: 

iiiiiioth 

Michigan: 
imet  &  Hecla    ... 
•  ir  Lake  8uperior(6) . 
Montana: 

nonda 

-t  Butte 

-Nevada: 

.\Li.--on  Valley 

.\,\ada  Cons 

New  Mexico: 


tah: 

'  ■  1  h  Copper 

Eastern  smejters  (6) . 


4,200,000 

2,000,000 

9,350,000 

1,050,000 

4,913,590 

2,806,000 

2,814,000 

7.350.000 

827,000 

842,790 

25,007,820 

1,530.000 

11,734,820 
7,000,000 

26,500,000 
1,811,360 

1,058,400 
6,900,000 

6,290,513 

16,690,883 
1,750.000 


Total  reported 146,007,096 

Others,  estimated 1 7,200.000 


4,130,000 

2.000,000 

10,250,000 

1,169,083 

5.100,408 

2,880,000 

3,239,000 

8,120,000 

802,000 

840.999 

27,491,118 

1,328,000 

12,944,732 
7,000,000 

28,400,000 
2,208,300 

1,759,728 
7,000,000 

5,987,340 

18,200.000 
1,750,000 

158,670,350 
22,400,000 


3,700,000 

1,750,000 

10,300.000 

947,128 

4,692.554 

2.822,000 

3,368,000 

7,736,559 

672,000 

805,310 

25,823,920 

1,196,000 

1  1,699,212 
7,000,000 

23,800,000 
1,999,760 

1,224,485 
7,250,000 

6,706,474 

18,500,000 
1,750,000 

149,723,559 
17,000,000 


.July 
3,994,204 

4,000,000 

1.430,000 

9,000,000 

800,000 

4,793,082 

2,300,000 

2.533,000 

7300,000 

794.225 

672,024 

24,727,751 

1,330,000 

11.118.426 
7.000.000 

25.400.000 
2.076,460 

1,190,177 
6.400,000 

6,310.396 

16,021.766 
1,750,000 


Total  I'nitcd  States. . 
!>'>rt.<,  ore  and  con- 

iitrates,  etc 

ports  in  blister,  etc. 

I  -rand  total 


163,207,096   181,070,350   166,723,559 


12,047,453 
31,294,232 


10,886,293 
27,892,478 


11,624,275 
13,801,332 


206,548,781   219,849,121    192,149,166 


2,167,077 


5,000.000 


7,036,000 
5,238,000 


I'ritish  Columbia: 

,ribyCons 3,689,982  3,808,125  3,438,521 

Mexico: 

Boleo 1,818,880  1,873,760  .      1,322,720 

Cananea 4.100,000  4,100,000  4,100,000 

Other  Foreign: 

Braden 4.722,000  6,758,000  8.292,000 

Cerro  de  Pasco 5,952,000  6,166,000  5,874,000 

Chile    7,770,000  7,506,000  9,280,000 

Katanga 4,695,798  5,180,810  3,505,315       

(n)  Only  electrolytic  cathodes  are  entered.     New  Cornelia  also  produces  some 
cooper  from  ores  sent  to  Calumet  &  Arizona  smeltery,  which  is  included  under 
'  "her  Arizona."    (6)  Estimated. 

The  production  of  the  United  States  by  months  since 
the  beginning  of  the  year  was  as  follows : 


January. 
February . 
March .  .  . 
April    . 
May 
June . 


1918 
165,431,568 
160,011,364 
185.525,168 
163,207,096 
181,070,350 
166.723,559 


The  item  "Alaska  shipments"  gives  the  official  figure 
of  the  U.  S.  Department  of  Commerce.  Kennecott  pro- 
duction for  April,  May,  June  and  July  was  4,794,000, 
3,404,000,  4,044,000  and  5,090,000  lb.,  respectively. 


It's  a  Long  Way  to  Tipperary 

Just  suppose  that  your  office  or  home  was  trans- 
ferred, for  a  moment,  to  alongside  a  lonely  road  in 
France,  and  that  as  you  looked  out  of  the  window 
you  saw  a  company  of  the  27th  Engineers  coming  back 


from  the  firing  line — from  the  incessant  din  and 
danger  and  eternal  vigilance— back  for  a  few  hours  of 
well-earned  rest.  Wouldn't  you  feel  glad  of  an  op- 
portunity to  cheer  them  up?  Those  half  dozen  cigars 
in  your  pocket — how  long  would  they  la.st  if  you  had 
the  opportunity  of  handing  them  over  to  the  men  who 
are  doing  .so  much  to  make  the  world  a  decent  place 
to  live  in? 

But  France  is  a  long  way  off,  and  it  is  ju.st  the 
distance  that  makes  it  more  difficult  for  us  to  realize 
what  is  going  on.  Picture  those  men  tramping  back 
to  their  billets — and  then  send  your  check  to  the 
Comfort  Fund,  and  take  your  share  of  credit  for  that 
smile  of  satisfaction— that  won't  wear  off. 


How  THE  COMFORT  FUND  STANDS 


Previously   acknowledged    

Students   of   Wisconsin    Mining    Sciiool. 
A.  M.  Plumb   .... 

C.  W.  Sno%v    

Charles  A.  Mitke .  .  .  '  ' 

A.   A.   Hassan 

A.  A.  Hassan,  Jr .'..'.....'.. 

Emin  A.  Hassan . 

Bernard  MacDonald    ... 

C.   F.   Rand 


Calumet  &  Arizona  Mining  Co.  and  New  Cornelia  Coijper 

Oscar  Lachmund    (founli  coiitrii)ution)  .' .' .' .' .  ." .' .  .' 

C.  S.  Witherell    ......'.'.*'.'. 

W.  G.  McBride 

Karl  Eilers 

R.  T.  Hancock 

K.    E.    White '.'.'.'.'.'.'.'.'.'.'.'. 

S.  Ringlund 

H.  Foster  Bain   

Marc  Bailey 

Charles  Le  Vasseur  (second  contribution) .  . 

William  Wraith    

H.  A.  Wheeler '.'.'.'.'.'.'.'.'. 

Nevada  Mine  Operators'  Association 

Louis   R.   Wallace    

H.    P.    Bowen    .' 

H.  L.  Brown  and  M.  W.  Hayward 

Iron  Cap  Copper  Co 

W.    N.    Smith 

E.  S.  Geary 

H.    J.    Wolf 

F.  H.    Siebold 

H.  A.   Kee 

W.    S.    Grether 

Marion  J.  Thomas   

E.  F.    Eurich 

Liberty  Bell  Gold  Mining  Co 

H.  De  Witt  Smith    

Associated  Miners  of  the  University  of  Idaho 

New  Idria  Quicksilver  Mining  Co 

F.  P.    Burrall 

Livingston  Wernecke    

E.  P.  Mathewson   

Interest  to  June  26 

H.    W.    Hixon 

R.  C.  Canby  

S.  R.  Guggenheim 

Richard    Tavis    

Simon    Guggenheim     

J.    V.    KeUey 

Algernon    Del    Mar 

Sumner  S.  Smith    

Will   H.    Coghill 

Lincoln  Crocker    

C.  E.  Dewey   

Plymouth  Consolidated  Gold  Mines,  Ltd 

United    Eastern    Mining  Co 

W.   A.   Wilson    

Osoar  Lachmund    (fifth  contribution) 

W.    Rowland    Cox    . 

L.   D.   Huntoon 

Alaska  Mining  and  Engintering  Society   

W.    R.    Benedict    

Etheredpe  Walker 

Fritz  Mella      

Richard  McCarthy 

J.    N.    Houser    

Weedon    Mining    Co 

Wm.   H.  Kinnon 

A.   P.    O'Brien 

Lester   ^V.    Strauss    

Montana    Society   of    Engineers    

\V.  R.  Atke.'?on    

Charles  Le  Vasseur  (third  contribution) 

Fiank   Carroll    

V.   P.   Hastings.  Jr 

D.  E.    Woodbridge     

Ha>\  ev   B.   Small 

J.    C.    Porter 
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Total    $16,054.61 

Make  your  checks  payable  to  W.  R.  Ingalls,  treasurer 
of  the  Association  of  the  27th  Engineers. 
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Growth  of  the  Mining  and  Metal 
Industries  in  France* 

One  of  the  most  important  questions  which  at  the 
outset  of  the  war  engaged  the  attention  of  those  who 
were  entrusted  with  the  safety  and  welfare  of  France, 
was  the  supply  of  cast  iron  and  steel.  When  enormous 
quantities  of  these  metals  were  needed  for  the  manu- 
facture of  war  material,  France,  owing  to  the  Ger- 
man invasion,  was  deprived  of  her  most  important  fields 
of  iron  ore,  as  well  as  the  chief  foundries  for  trans- 
forming this  ore  into  metal.  The  North  African  mines 
were  immediately  requisitioned.  Iron  ore  was  pur- 
chased from  Spain,  steel  from  America  and  England. 
The  foundries  which  had  been  closed  since  August,  1914, 
were  opened  again  by  degrees — even  those  in  the 
proximity  of  the  front,  such  as  the  Neuves-Maisons, 
Frouard  and  Pompey.  Many  glass-works  furnaces  were 
adapted  for  metallurgy;  and  the  great  mineral  wealth 
which  till  then  had  been  turned  to  little  account  was 
exploited.  The  results  of  these  efforts  soon  made  them- 
selves felt.  Before  the  war,  of  the  5,000,000  tons  of 
coke  required  every  year,  France  had  to  get  more  than 
2,000,000  tons  from  Germany.  At"  the  present  time  she 
can  supply  her  own  needs,  and  does  not  require  to  apply 
abroad  for  any  coke.  Supposing  100  is  taken  as  repre- 
senting the  output  of  cast  iron  in  September,  1915,  it 
will  be  found  that  the  factor  rose  progressively  to  176 
(in  January,  1916),  250  (July,  1916),  and  to  280 
(in  January,  1917).  For  steel  the  same  progression  is 
noticeable.  If  the  production  of  Martin  and  ordinary 
steel  is  represented  by  100  for  January,  1915,  it  has 
now  reached  155  for  Martin  and  210  for  ordinary  steel. 

It  is  in  Normandy  that  the  efforts,  not  only  for  ex- 
ploiting mineral  wealth  but  also  for  giving  greater  ex- 
tension to  the  metallurgic  output  of  France,  have  been 
greatest  and  far  reaching;  and  they  promise  well  for  the 
future.  Before  the  war,  France  was  considered  as  rich 
in  iron  ore.  Besides  the  basins  of  Lorraine,  which  pro- 
duce three  milliard  tons,  she  possesses  the  basin  of  Nor- 
mandy, which,  in  an  area  of  40,000  sq.km.,  contains, 
according  to  a  recent  estimate,  nearly  a  milliard  tons 
of  a  superior  quality  of  ore  yielding  50 '^r  of  iron.  In 
1914,  21  grants  in  mining  districts,  producing  1,152,- 
000  tons  a  year,  already  existed  in  the  departments  of 
the  Orne,  Manche  and  Calvados,  which  yielded  648,000 
tons,  with  six  grants  only  under  exploitation.  About 
the  middle  of  1916,  a  large  society,  entirely  French,  the 
Societe  Normande  de  Metallurgie,  was  founded,  with 
a  capital  of  40,000,000  fr.,  by  Schneider  and  Co.,  the 
great  Creusot  manufacturers,  the  Societe  des  Acieries 
de  la  Marine  et  Homecourt,  and  several  shareholders  be- 
longing to  the  metallurgic  world.  This  new  society 
leased  the  foundry  previously  organized  by  the  Societe 
des  Hauts-Fourneaux  de  Caen,  formed  in  1892;  and 
in  July,  1916,  started  the  works  afresh.  They  are  situ- 
ated at  Mondeville-Colombelle  near  Caen,  and  cover  over 
400  hectares  (a  hectare  is  about  21  acres),  200  of  which 
are  on  the  plateau  and  200  in  the  valley  of  the  Orne. 
About  30  km.  distant  is  the  Soumont  mine,  capable 
of  yielding  even  now  4000  tons  of  iron  ore  a  month,  and 
which,  in  the  near  future,  will  have  a  far  larger  output. 

The    eHtabliRhmentK    of    the    Societe    Normande    de 
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Metallurgie  comprise  gas  and  coke  furnaces,  large  steel 
works,  a  rolling  mill,  smelting  works,  and  blast  fur- 
naces. Three  stations  and  a  railway  line  33  km.  long 
facilitate  the  transport  service.  The  line  was  made  by 
a  branch  society  and  runs  between  the  foundries  and  the 
Soumont  mines.  There  are  now  four  batteries  of  42 
furnaces  each,  producing  1000  tons  of  coke  a  day.  Since 
January,  1918,  two  other  batteries  have  been  in  working 
order  and  have  brought  the  output  up  to  1500  tons  a 
day,  or  500,000  tons  a  year.  The  coke,  collected  by  an 
ingenious  system  of  inclined  planes  and  chains,  after 
being  sorted  out  is  sent  in  trucks  to  government  metal 
works.  Gas  undergoes  a  series  of  processes  for  the  pur- 
pose of  extracting  the  byproducts  obtained  by  the  dis- 
tillation of  coal,  such  as  tar,  phenol,  benzine,  toluol, 
naphthalin,  sulphate  of  ammonia,  used  in  the  manu- 
facture of  explosives  and  for  dyeing  purposes,  and 
which,  prior  to  the  war,  were  almost  exclusively  pro- 
duced by  Germany. 

The  blast  furnaces,  the  first  of  which  has  been  re- 
cently blown  in,  are  in  themselves  29  m.  high,  but 
with  their  basements  tower  45  m.  above  the  foundry 
ground  plot.  They  can  produce  400  tons  a  day,  which  is 
the  largest  individual  output  obtained  in  Europe  at 
present.  To  each  is  affixed  a  battery  of  five  metal  cyl- 
inders, or  "Cowpers,"  7  in,  in  diameter,  for  heating  the 
air.  Three  of  these  gigantic  blast  furnaces  will  be 
ready  this  fall;  and  the  whole  installation,  when  com- 
pleted, will  be  capable  of  an  output  of  450,000  tons  of 
cast  iron  a  year.  The  steel  works  contain  four  convert- 
ers of  30  tons'  capacity  and  five  Martin  furnaces  of  30 
tons'  capacity,  capable  of  producing  an  output  of  275,000 
tons  of  Thomas  steel  and  125,000  tons  of  Martin  steel 
annually.  The  rolling  mill  can  pass  500,000  tons  of 
ingots  a  year,  and  is  supplied  with  several  reversible 
trains  for  production  of  small  samples.  The  Societe 
already  possesses  ample  stocks  of  iron  ore;  also  a  large 
water  tower,  66  m.  high,  built  in  the  neighborhood,  with 
two  reservoirs  and  a  canal  to  the  Orne,  so  that  10,000 
cu.m.  of  water  could  be  supplied  hourly.  A  vast  hall, 
200  m.  long,  contains  the  electrical  equipment,  consist- 
ing of  two  turbo  alternating-current  generators  of  3000 
and  5000  kw.,  six  gas  alternating-current  generators  of 
6000  hp.,  and  three  of  3000  hp.  A  private  harbor  has 
been  built  on  the  Orne  canal,  and  it  is  ready  for  vessels 
of  2000  tons,  and  will  soon  be  open  to  boats  of  8000 
tons'  burden. 

The  preceding  facts  show  how  the  Societe  Nor- 
mande has  been  able  to  create,  in  the  midst  of  war, 
one  of  the  most  important  metallurgic  centers  in  the 
whole  of  France.  The  mining  industry  of  the  entire 
region  has  followed  its  example.  At  present  30  fresh 
grants  have  been  made  for  exploiting  deposits  in  Nor- 
mandy, Brittany  and  Anjou.  On  the  other  hand,  the 
French  government  is  preparing  to  work  the  Littry 
coal  fields,  situated  between  Saint-Lo  and  Bayeaux. 
Lastly,  owing  to  many  recent  improvements,  trade  with 
Caen  harbor  is  increasing  every  day.  From  890,000 
tons  in  1910,  it  rose  to  1,126,000  in  1913.  The  canal, 
connecting  the  harbor  with  the  sea  will  soon  be  enlarged 
and  made  accessible  to  vessels  of  8000  tons.  All  West- 
ern France  is  participating  in  this  mining  and  indus- 
trial expansion  occasioned  by  the  war.  It  is  also  pur- 
posed to  build  new  blast  furnaces  in  the  neighborhood  of 
Rouen, 
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Work  or  Fight 

WE  FIND  it  hard  to  understand  the  opposition  of 
Mr.  Gompers  and  the  other  conservative  labor 
leaders  to  the  "work-or-fight"  provision  in  the  pending 
draft  bill.  This  provides  simply  that  if  a  man  be  absent 
from  work  without  cause  for  more  than  a  very  reason- 
able— indeed,  very  lenient — ^time,  he  may  be  withdrawn 
from  a  deferred  classification  and  thus  rendered  liable 
to  draft.  The  labor  leaders  protest  that  this  is  an 
attack  upon  the  loyalty  of  the  American  workman  and 
a  "conscription  of  labor  in  a  covert  way."  "Labor  has 
kept  faith,"  says  Frank  Morrisorj,  secretary  of  the 
American  Federation  of  Labor.  "If  enacted,  the  amend- 
ment would  be  used  by  every  unfair  profiteering  em- 
ployer. We  protest  against  placing  an  employer  in  a 
position  to  brand  his  employees  as  'slackers.'  " 

Now,  the  purpose  of  the  amendment,  without  any 
doubt,  is  to  cause  all  men  to  work  full  time,  or  some- 
thing that  is  more  nearly  so  than  they  do  at  present. 
The  labor  leaders  imply  that  their  men  are  working  even 
now  as  much  as  the  proposed  law  requires,  and  they 
say  specifically  that  the  men  are  neither  "slackers''  nor 
•disloyal.  If  this  be  so,  we  cannot  see  what  valid  objec- 
tion they  can  have  to  the  provision,  which  would  be 
absolutely  inoperative  with  such  a  condition.  If  a  man 
is  working  six  days  a  week  'n  an  essential  industry, 
certainly  he  is  not  going  to  be  taken  away  from  it. 

But  we  know  that  in  a  great  many  industries  the 
men  are  absenting  themselves  from  work  too  much  of 
the  time,  and  this  is  a  very  serious  matter.  Such  men 
may  be  technically  called  "slackers,"  but  they  are  not 
necessarily  disloyal.  On  the  contrary,  they  may  be 
•perfectly  loyal  and  even  enthusiastic  for  the  national 
cause,  but  they  may  not  be  appreciative  of  what  is  meant 
by  every  man  "doing  his  bit"  and  may  not  understand 
that  work  in  the  shops,  fields  and  mines  is  just  as  im- 
portant as  direct  military  service.  With  men  who 
cannot  be  made  to  understand  that,  some  compulsion  is 
necessary.  The  idea  is  not  to  compel  them  to  work  for 
nothing,  to  enslave  themselves;  on  the  contrary,  it  is 
simply  to  compel  them  to  work  for  the  highest  wages 
that  ever  befell  labor  in  the  history  of  the  world. 

The  slur  upon  profiteering  employers  is  unjust. 
There  are  many  honest  people  who  are  convinced  that 
the  real  profiteers  in  this  war  are  the  artisans,  me- 
chanics and  manual  laborers  generally.  Not  only  do 
they  squander  their  extraordinary  earnings,  but,  also, 
they  waste  their  time,  being  satisfied  too  often  with  the 
proceeds  of  two-thirds  of  a  week's  work.  This  is  one 
of  the  basic  causes  of  increasing  costs,  increasing 
wages,  increasing  costs  again,  and  so  on  with  the 
vicious  circle.  Is  it  that  more  days  of  work  would 
tend  to  reverse  these  evil  conditions,  by  checking  rising 
wages  in  the  first  place,  and  that  in  this  idea  we  are 
to  find  the  real  reason  for  the  labor  leaders'  opposition 
to  the   "work-or-fight"   proposition?      Such   a   thought 


would  be  unworthy  of  Mr.  Gompers,  we  should  say.  But 
if  it  be  entertained  by  any  of  his  colleagues,  let  them 
be  assured  that  there  was  never  anything  more  econom- 
ically unsound  and  dangerous. 


Exit  the  I.  W.  W. 

THE  conviction  of  Haywood  and  his  sub-leaders  in 
the  I.  W.  W.  will  inspire  courage  in  every  loyal 
heart.  The  I.  W.  W.  in  the  United  States  and  the 
Bolsheviki  in  Russia  are  exactly  equivalent  in  their 
composition  and  purposes.  We  have  seen  the  tragedy 
that  has  happened  in  Russia  from  the  Bolsheviki  gaining 
the  upper  band  and  setting  up  a  tyranny  of  their  own. 
Our  I.  W.  W.  would  have  liked  to  be  the  same  thing 
here.  Already  outrageous  of  our  civilization  before  the 
war,  they  extended  their  nefarious  preachings  and  prac- 
tices during  our  time  of  trouble  so  that  they  became 
disloyal  and  seditious,  playing  purposely  into  the  hands 
of  the  enemy,  just  as  did  Lenine  and  Trotzky  in  Russia. 
For  this  they  were  apprehended  and  locked  up,  so  that 
they  could  do  no  further  harm,  unless  a  jury  should 
decide  that  they  had  been  charged  unjustly.  Like  other 
citizens,  they  had  their  day  in  court,  which  in  their 
case  happened  to  be  three  months.  They  were  tried  by 
a  fair-minded  jury,  in  whose  selection  they  participated, 
according  to  our  ancient  and  honorable  method.  The 
jury  promptly  decided  that  they  were  guilty,  and 
millions  of  loyal  citizens  applauded  the  verdict.  Thank 
God  that  this  country  has  not  been  so  debauched  and 
poisoned  that  it  is  ready  for  any  I.  W.  W.  or  Bolsheviki 
propaganda ! 

Mr.  McAdoo  on  Taxation 

MR.  McADOO  talked  some  good  sense  to  the  Com- 
mittee on  Ways  and  Means  on  Aug.  14.  As  is 
well  known,  that  committee  had  been  framing  a  tax 
law  on  the  basis  of  what  Mr.  Kitchin  is  pleased  to 
describe  as  the  "excess  profits"  of  capital,  that  is,  on 
the  theory  that  capital  should  substantially  be  limited  to 
a  certain  arbitrary  return.  This  not  only  introduces 
the  insolvable  complication  of  what  is  capital,  or,  rather, 
how  it  should  be  defined  in  a  law,  but  also  it  courts  the 
danger  of  extinguishing  enterprise  and  reducing  our 
business  to  a  dead  level  of  mediocrity.  Mr.  McAdoo 
put  his  finger  right  on  the  line  of  cleavage  when  he  said: 

The  distinction  between  a  war-profits  tax  and  the  excess- 
profits  tax  is  not  a  matter  of  form,  but  of  substance.  By 
a  war-profits  tax  we  mean  a  tax  upon  profits  in  excess 
of  those  realized  before  the  war.  By  an  excess-profits  tax 
we  mean  a  tax  upon  profits  in  excess  of  a  given  return 
upon  capital.  The  theory  of  a  war-profits  tax  is  to  tax 
profits  due  to  the  war.  The  theory  of  an  excess-profits 
tax  is  to  tax  profits  over  and  above  a  given  return  on  capi- 
tal. A  war-profits  tax  finds  its  sanction  in  the  conviction 
of  all  patriotic  men  of  whatever  economic  or  political  school, 
that  no  one  should  profit  largely  by  the  war.  The  excess- 
profits  tax  must  rest  upon  the  wholly  indefensible  notion 
that  it  is  a  function  of  taxation  to  bring  all  profits  down 
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to  one  level  with  relation  to  the  amount  of  capital  invested. 
and  to  deprive  industry,  foresight  and  sagacity  of  their 
fruits.  The  excess-profits  tax  exempts  capital  and  bur- 
dens brains,  ability  and  energy.  The  excess-profits  tax  falls 
less  heavily  on  big  business  than  on  small  business,  because 
big  business  is  generally  over-capitalized  and  small  busi- 
nesses are  often  under-capitalized. 

The  war-profits  tax  would  -ax  all  war  profits  at  one  high 
rate:  the  excess-profits  tax  does,  and  for  safety  must,  tax 
all  excess  profits  at  lower  and  graduated  rates.  Any  gradu- 
ated tax  upon  corporations  is  indefensible  in  theory,  for 
corporations  are  only  aggregations  of  individuals,  and  by 
such  a  tax  the  numerous  small  stockholders  of  a  great  cor- 
poration may  be  taxed  at  a  higher  rate  than  the  very 
wealthy  large  stockholders  of  a  relatively  smaller  corpora- 
tion. The  object  of  a  graduated  tax  should  be  to  make 
taxes  fall  upon  the  rich,  who  are  best  able  to  pay  them. 
The  graduated  excess-profits  tax  disregards  this,  and  often 
produces  the  reverse  result. 

Mr.  McAdoo  unfortunately  offset  to  some  extent  his 
own  sensible  expression  by  advocating  a  retention  of 
the  present  excess-profits  tax;  not  that  he  does  not 
think  it  cannot  be  improved,  but  he  is  simply  opposed 
to  increasing  it.  Therefore,  after  having  pronounced 
the  system  a  bad  one,  for  reasons  so  succinctly  and 
emphatically  stated,  he  proposes,  nevertheless,  to  keep 
it.    In  his  letter  of  June  5  he  said: 

The  Government  departments,  under  great  pressure,  as 
they  are,  to  get  necessary  war  materials  and  supplies  with 
the  utmost  expedition,  cannot  in  the  nature  of  things  fix 
their  prices  nor  guard  their  contracts  in  such  a  way  as  to 
avoid  the  possibility  of  profiteering.  The  one  sure  way 
is  to  tax  away  the  excessive  profits  when  they  have  been 
realized.  I  do  not  say  this  in  a  spirit  of  criticism  of  the 
corporations  or  business  men  of  the  country,  who  have  for 
the  most  part  loyally  supported  the  Government.  In  enter- 
ing into  war  contracts  they  take  grave  risks.  They  are 
called  upon  to  make  vast  expenditures  of  capital  for  pur- 
poses which  may  prove  unproductive  after  the  v/ar.  They 
are  not  to  be  blamed  in  these  circumstances  for  asking  for 
prices  and  terms  which  cover  those  risks.  On  the  other 
hand,  when  the  risk  has  been  liquidated  by  proper  allow- 
ances, and  the  contract  has  proved  profitable,  the  Govern- 
ment should  take  back  in  taxes  all  profits  above  a  reason- 
able reward. 

This  also  is  good  sense.  It  may  be  pointed  out, 
however,  that,  between  the  arrangements  of  fixed  prices 
and  the  levying  of  a  confiscatory  excess  tax  on  capital, 
nobody  can  enter  upon  expenditures  of  capital  for  pur- 
poses that  may  prove  unproductive  after  the  war.  The 
combination  of  these  restrictive  conditions  affords  no 
chance  for  liquidation.  There  is  not  enough  taxation 
of  the  abhorrent  ivar  profits  and  there  is  too  much 
taxation  of  incomes,  not  attributable  in  iny  way  to 
the  war,  simply  because  they  are  large.  There  is  too 
much  taxation  of  the  bees  and  not  enough  on  the  honey. 


Publicity  in  South  American 
Mining  Matters 

THE  vici.s.situdes  of  the  average  Latin-American 
mining  corporation  are  illustrated  by  a  shore  ac- 
count of  the  f'aylloma  mine,  published  in  the  present 
is.sue.  The  intrin.sic  value  of  the  mine  may  be  gaged 
from  the  fact  that,  as  recently  as  1914,  12,000  oz.  of 
.silver  per  month  was  being  shipped  in  rich  ore,  which 
frequently  a.s.sayed  300  or  400  oa.  per  ton. 

Company  formation,  to  judge  from  the  information 
available,  Heems  to  have  begun  in  earne.st  about  188G, 
after  about  250  years  of  intermittent  production.    From 


18*89  to  1900  an  equivalenv  to  about  half  a  million 
American  dollars  was  spent  on  plant  and  equipment, 
but  the  only  successful  metallurgical  operation  in  prac- 
tice at  the  latter  date  seems  to  have  been  the  sorting 
of  high-grade  ore  for  shipment.  Further  reconstruc- 
tions for  the  purpose  of  raising  capital  for  plant  oc- 
curred in  1905  and  1913. 

In  1907  a  new  60-ton  concentrating  plant  was  pur 
chased.  Six  years  later  there  was  another  company 
organization,  and  money  was  raised  for  a  new  mill.  This 
time  separate  sand  and  slime  cyanide  treatment  of 
concentrating-table  tailings  was  arranged  for.  A  satis- 
factory extraction  of  silver  by  leaching  of  sand  had 
been  proved  impracticable  in  Mexico  several  years  pre- 
viously, so  that,  assuming  that  the  ore  was  not  abnormal 
in  character,  the  new  installation  was  not  likely  to  be  a 
success.  The  new  mill  was  started  up  in  1916,  and  a 
flotation  plant  was  added  in  1917  in  an  effort  to  im- 
prove results.  Flotation  of  silver  o'  3S  has  not  met 
with  the  unqualified  success  predicted  in  some  quarters, 
so  that  it  is  yet  early  to  anticipate  that  the  new  combina- 
tion of  methods  will  prove  entirely  satisfactory.  The 
present  year  has  already  seen  the  forming  of  a  new 
directorate  and  the  raising  of  still  more  capital. 

The  checkered  careers  of  so  many  locally  controlled 
Latin-American  mines  are  in  no  small  measure  due  to 
their  isolation  from  modern  centers  of  technical  pro^;- 
ress.  A  description  of  practice  often  adopted  under 
such  conditions — away  from  the  searchlight  of  pub- 
licity— may  reasonably  be  discounted  as  incredible  by 
the  engineer  in  a  progressive  mining  community,  and 
will  be  viewed  with  amazement  by  the  visitor.  We  have 
before  us  an  account  of  the  operations  of  a  gold  mino 
which  failed  to  pay  expenses  on  a  §  oz.  gold  ore,  and  wr.s 
shut  down.  In  the  operation  of  the  plant  all  the  cyanide 
solution,  after  passage  through  the  zinc  boxes,  appear- 
to  have  been  run  to  waste. 

Cuba  has  already  taken  the  initiative  in  a  campaign 
to  insist  on  the  need  for  men  of  high  standing  and 
specialized  ability  in  mining  engineering  work.  In  a 
recent  issue  of  the  Boletin  de  Minos  attention  is  drawn 
to  the  failure  to  distinguish  between  the  details  of  min- 
ing and  other  branches  of  engineering.  Examples  aro 
cited  where,  for  the  most  part,  negative  results  have 
been  achieved,  and  where  only  by  dint  of  obtaining 
abnormally  favorable  prices  for  the  products  has  it  been 
possible  to  develop  the  industry  to  any  appreciable  ex- 
tent, and  so  to  compensate  for  the  enormous  sums  in- 
vested in  badly  directed  undertakings.  The  Cuban 
mining  authorities  are  convinced  that  success  is  un- 
attainable without  the  employment  of  technical  advisers 
whose  professional  standing  is  on  a  par  with  that  of 
men  who  have  reached  high  positions  elsewhere;  and  an 
appeal  is  rnade  to  all  interested  in  Cuban  mining  to 
see  that  confidence  in  technical  advice  is  placed  only  iii 
those  whose  records  afford  guarantees  of  capacity  and 
ability. 

Cuba's  experience  has  been  shared  by  other  Latin 
American  countries.  Sometimes  a  visitor  who  boldly 
claims  the  title  of  mining  engineer  in  such  places  ii 
looked  upon  as  a  charlatan  and  a  sharper — a  distinctioi 
conferred  as  a  result  of  the  misguided  efforts  of  many 
so-called  experts  and  specialists  who  have  discredited 
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the  industry  by  shady  financial  dealings,  by  a  lamentable 
deficiency  in  their  knowledge  of  approved  methods  of 
operation,  and  by  an  absolute  ignorance  of  details  of 
practice.  Nothing  will  help  so  much  to  place  the  indus- 
try on  a  sound  basis,  and  in  a  position  where  it  may  be 
respected,  as  greater  publicity. 


The  Public  Is  Not  To  Be  Damned 

THE  public  in  its  relations  to  public  services  is 
very  apt  to  receive  scurvy  treatment.  The  public 
is  always  more  or  less  helpless.  It  must  travel,  and 
usually  can  travel  only  by  one  way.  Similarly,  is  it 
restricted  in  its  use  of  the  telegraph  and  telephone,  in 
its  relations  with  the  express  service,  and  so  on.  A 
famous  financier  of  railways  of  a  generation  ago 
enunciated  the  principle  of  "the  public  be  damned,"  and 
the  idea  trickled  down  naturally  from  the  fountain 
head  of  authority  to  the  meanest  baggage  smasher.  The 
public  had  rather  an  uncomfortable  time. 

But  with  the  broadening  of  ideas  and  visions,  the 
thought  occurred  to  some  genius  that  if  measures  were 
taken  to  make  the  public  happy  there  would  be  more  use 
of  the  service  to  be  sold,  which  would  be  beneficial  to 
the  vendor  of  the  service.  In  other  words,  the  idea 
was  that  the  possession  of  a  monopoly  did  not  limit 
commercial  possibilities.  Mr.  Vail,  of  the  telephone 
company,  was  perhaps  the  first  fully  to  grasp  this  big 
idea.  He  made  the  telephone  service  the  most  satis- 
factory of  all  public  services.  When  he  reached  into 
the  telegraph  service  he  introduced  the  same  benevolent 
inspiration  into  it.  Among  the  express  companies  no- 
body ever  got  the  idea.  When  they  fell  upon  evil  days, 
following  the  establishment  of  the  parcel  post,  the 
public  felt  that  they  simply  got  what  they  deserved. 
They  remained  benighted  to  the  end,  with  never  an  idea 
above  the  notion  that  it  was  good  business  to  collect 
payment  at  each  end. 

The  railway  companies  got  the  idea  in  different 
degrees.  There  were  some  administrators,  like  James 
J.  Hill,  who  really  had  it;  also  the  Pennsylvania  people. 
There  were  others  who  did  not  really  get  it,  but  who 
were  induced  by  competition  to  be  very  good  to  the 
public.  Every  one  remembers  how  polite  and  agreeable 
used  to  be  the  staffs  of  the  competing  lines  from  Chicago 
to  the  Northwest  and  from  Chicago  to  Denver,  from 
the  man  who  sold  tickets  and  made  reservations  in 
the  city  offices  to  the  rear-end  flagman  of  the  train, 
who  did  not  disdain  to  answer  inquiries.  On  other 
roads  there  was  a  variety  of  service.  Some  was  fairly 
good,  without,  however,  exemplifying  the  big  idea,  which 
really  never  permeated  thoroughly  among  the  railways ; 
some  was  indifferent,  and  some  continued  downright 
bad;  but,  on  the  whole,  the  public  had  come  during 
recent  years  to  receive  vastly  better  treatment  than 
in  the  days  when  William  H.  Vanderbilt  declared  that 
it  simply  was  to  be  damned. 

However,  since  the  Government  has  taken  over  the 
railways  there  has  been  apparently  a  change.  There 
is  no  longer  any  competition,  and  therefore  no  induce- 
ment to  any  employee  to  be  good  to  people  beyond  what 
his  own  good  nature  may  exude.  Nor  is  there  any 
reason  to  create  business.  On  the  contrary,  there  is 
a  declared  desire  to  discourage  it.  But  the  thought 
of  the  administration  was  to  discourage  it  by  advanced 


rates,  not  by  surly  treatment  on  the  part  of  ticket 
sellers,  freight  agents,  and  trainmen.  That  those  folk 
have  been  assuming  such  an  attitude  is  evidenced  by 
Mr.  McAdoo's  recent  order  that  they  must  be  good. 

Certainly  the  public  has  every  right  to  expect  that 
they  be  polite  and  decent.  Heaven  knows  that  railway 
service  is  deteriorating  enough  to  make  people  unhappy 
without  their  having  to  suffer  indignities  from  indiffer- 
ent and  insolent  employees.  The  public  has  borne,  with- 
out murmuring,  a  staggering  increase  in  rates,  which 
were  raised  chiefly  for  the  purpose  of  paying  more 
wages  to  these  aforesaid  employees.  Theoretically  this 
ought  to  make  them  grateful  and  obliging,  though  we 
admit  the  effect  on  human  nature  is  apt  to  be  otherwise. 
However,  we  hope  that  Mr.  McAdoo's  order  No.  40  will 
be  beneficial. 


The  Russian  Empire 

THE  increasing  interest  in  the  immediate  future  of 
Russia  and  the  keen  realization  of  the  critical  im- 
portance of  any  move  that  is  made  by  the  Czecho-Slovaks. 
and  by  the  Entente  in  cooperation  with  them,  are  ap- 
parent to  all  who  are  making  a  study  of  Russia  in  her 
relation  to  the  war.  In  view  of  the  general  interest  in 
the  Russian  question  we  republish  a  map  of  Siberia  on 
page  342  in  this  issue. 


BY  THE  WAY 


■iiiitiiiiiiiiiiiiiiin 


Peter  O'Riley,  one  of  the  discoverers  of  the  Comstock 
Lode,  held  his  interest  in  the  Ophir  mine  longer  than 
any  of  the  original  locators,  and  realized  nearly  $50,000. 
A  little  later  he  and  his  assistants  speculated,  until 
one  day  poor  old  Pete  found  himself  with  pick,  shovel, 
and  pan,  and  going  forth  to  prospect,  wrote  Dan  De 
Quille  in  "The  Big  Bonanza." 

Being  a  spiritualist,  and  always  having  the  latest 
advices  from  the  ghosts  of  the  departed  in  regard  to 
mines  and  all  else  worth  knowing  about,  O'Riley  did 
not  consider  it  necessary  to  wander  far.  The  spirits 
pointed  out  a  place  in  the  foothills  of  the  Sierra  Nevada 
Mountains,  where  they  said  was  stored  up  far  more 
gold  and  silver  than  in  the  whole  Comstock  Lode. 

The  place  to  which  O'Riley  was  "led"  was  nothing 
more  than  a  bed  of  rotten  granite.  Here  he  toiled 
along,  running  a  tunnel,  working  for  two  or  three  years 
under  all  manner  of  difficulties.  As  he  worked  alone 
in  the  dark,  far  under  the  mountain,  month  after  month, 
the  spirits  began  to  grow  more  and  more  familiar. 
They  swarmed  about  him,  advising  him  and  directing 
the  work.  And  as  he  wielded  pick  and  sledge  their 
voices  came  to  him  out  of  the  darkness  which  walled  in 
the  light  of  his  solitary  candle,  cheering  him  on. 

News  at  length  came  that  O'Riley  had  been  caved 
on  and  was  badly  hurt.  Then  that  the  physicians  had 
pronounced  him  insane.  When  he  recovered,  he  was 
anxious  to  return  to  his  tunnel — the  spirits  under  the 
mountain  were  calling  to  him — but  he  was  sent  to  a 
private  asylum  for  the  insane,  and  in  a  year  or  two 
died  there,  the  spirits  lingering  about  him  to  the  last, 
and  heaping  on  him  reproaches  for  having  left  the 
golden  mountains  and  silver  caverns  they  had  pointed 
out  to  him. 
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Have  You  Contributed  to  the  Association 
of   the    37tli    Kn^ineers? 

C.  1*.  Bernard  has  returned  to  New  York 
from  Africa. 

M  S.  Darjs  has  returned  to  Nelson.  B. 
C,  from  a  trip  to  Cooks'  Inlet,  Alaska. 

E.  K.  Calkins  is  back  at  Miami.  Ariz., 
after  havintr  examined  mining  properties  in 
New  Mexico. 

M.  R.  Hull  has  accepted  an  appointment 
with  the  Nevada  Consolidated  Copper  Co., 
McGill.  Nevada. 

Kirby  Thomas  is  in  Quebec,  making  an 
examination  of  asbestos  properties  in  the 
East  Broughton  district. 

Charles  A.  Randall  is  now  assistant  man- 
ager for  the  Pome  Liike  Mining  and  Mill- 
ing Co..  Ontario,  Canada. 

C.  M.  Clark  is  making  an  examination  of 
the  Lulea  nune,  near  Hay  Lake,  in  the  Rice 
Lake  district  of  Manitoba. 

Rowland  Bancroft  has  returned  to  Den- 
ver, after  having  spent  seven  weeks  in 
Washington    on    war   work. 

Richard  G.  Place  has  been  appointed  chief 
cheniist  at  the  Vermont  Copper  Co.'s  plant 
at  South   Strafford,   Vermont. 

Robert  D.ve  has  been  appointed  ntanager 
for  the  Teik-Hughes  Gold  Mine  Co.,  Ltd., 
Kirkland  Lake,  Ontario,  Canada. 

Ralph  Weston  has  resigned  from  the 
position  of  metal  mine  inspector,  State  of 
Utah,  and  has  gone  to  California. 

4.  B.  Landfleld,  formerly  mining  engineer 
in  an  advisory  capacity  to  the  Russian 
government,   is  now   in  Washington. 

II.  1*.  NaBcl  has  been  appointed  mine 
superintendent  for  the  Sunnyside  Mining 
and   Milling  Co.,   Eureka,    California. 

L.  D.  Cooper,  chief  engineer  for  the  E.  T. 
Longyear  Co.,  of  Minneapolis,  was  in  New 
York' last  week  en  route   to   Vermont. 

J.  Cleveland  Haas,  of  Spokane,  Wash., 
has  been  visiting  mining  properties  in  the 
Boundary  di.'^trict  of  British  Columbia. 

T.  J.  HarwofMl,  late  manager  of  the  Schu- 
macher gold  mine,  in  the  Porcupine  district 
of  Ontario,  has  gone  to  Los  Angeles,  Cali- 
fornia. 

A.  R.  Globe  has  resigned  from  the  posi- 
tion of  assistant  manager  for  the  Hollinger 
Consolidated  Gold  Mines,  Ltd.,  Ontario, 
Canada. 

Albert  Barch  is  now  associated  with  the 
Bureau  of  Mines,  and  will  be  concerned 
with  the  encouragement  of  chrome-ore  pro- 
duction. 

C.  K.  Drayer  has  been  elected  secretary 
of  the  American  Association  of  Engineers, 
with  headquarters  at  29  South  La  Salle  Sts, 
Chicago. 

A.  T.  Thontpson,  assistant  to  the  presi- 
dent of  the  Phelps  Dodge  CoiT)oration,  is  at 
Los  Angeles,  recovering  from  an  operation 
for  appendicitis. 

>'.  A.  Stockett,  previously  with  the  St. 
Joseph  Lead  Co.,  has  been  commissioned  to 
a  second  lleutenancj'  in  the  engineens' 
coriw.  U.  S.  A. 

Seldon  S.  Ru^erH  is  in  charge  of  the 
crushing  and  flotation  departments  at  the 
Anaconda  Copper  Mining  Co.'s  plant  at 
Anaconda,   Montana. 

M.  W.  Bacon,  of  Spokane.  Wash.,  former- 
ly manager  of  the  Stewart  Mining  Co.. 
operating  near  Kellogg,  Idaho,  was  at 
Phoenix,  Ariz.,  on  August  12. 

Norman  l>ye,  of  Rochester,  N.  Y..  has 
Ijeen  made  manager  of  Clevinger  Prophet 
Sllv(-r  Mine.s.  I^td.,  on  the  Mann  ridge. 
Gowganda    district,    Ontario. 

r.  P.  TomllnNon,  of  Hartford.  Conn.,  has 
be*-n  at)p<iinted  con.sulting  engineer  for  the 
8outh<-rn  Minerals  Ojrporation,  of  Boston. 
of  which  ho  1«  also  a  director. 

K.  H.  WelU,  of  the  New  Mexico  State 
Schofd  of  Mln<-H,  at  .Sfx.-orro,  Is  Investigating 
manganew;  dei^jsits  In  Grant  County  on 
behiilf  of  tlic   L'.   S.   Geological   Survey. 

Albert  I..  Wat«>rN  left  Phoenix,  Ariz.,  on 
Ant'  1 1  f'.r  .San  PranclHco,  en  route  to 
If'  ''hlna,  where  he  will  take  charge 

of  ing     enten»rl»o     for     American 

c.:i ; 

iirorgr  B.  I^ouderbach,  )irof<-MHor  of  gfQlO- 
ry  :ti  th«-  I'rilvf  rMlty  of  California.  Is  to  bo 
fn  't  ■■^.'-  .r  the  Mur<au  of  .MIm'-h'  eami>al>fn 
f''  I   manKan«-»e  production   ln_Jho 

I'  '   Htati-H. 

•I  I'      (:■   in.    dlreflor-gennral    of    alr- 

*•'  '.     !ind     preHlfh  nt     «f     the 

Mining  Co.,   han  nturned 


to 
eumxm 


>>  ;i   ririircr,   ;ifter  a  vl«lt  to  the  Hpruco 
»p«   'n   th«  Went. 


C.  M.  Kye,  superintendent  for  the  Ber- 
guet  Consolidated  Mining  Co.,  who  has 
been  spending  a  summer  vacation  in  North 
China,  -vill  he  back  in  Baguio,  P.  I.,  on 
August  1. 

H.  O.  Robinson  has  returned  to  New  Y'ork 
from  Venezuela,  where  he  had  been  for 
several  months  in  charge  of  the  develop- 
ment and  equipment  of  a  magnesite  i)roper- 
ty  on  the  island  of  Margarita. 

M.  M.  Summerhayes,  formerly  manager 
of  the  Porcupine  Crown  Gold  Mining  Co.'s 
propert>-  at  Timmins,  Ontario,  Canada,  has 
been  appointed  manag'er  for  the  Bluestone 
Mining  and  Smelting  Co.  of  Nevada. 

W.  A.  Carlyle  is  now  general  manager 
and  vice-president  of  the  British  American 
Nickel  Corporation,  Ltd.,  Sudbury,  Ontario, 
Canada,  having  taken  over  the  duties  previ- 
ously assigned  to  E.  P.  Mathewson. 

I).  B.  Dowling,  of  the  Canadian  Geological 
Sur\'ey.  has  been  commissioned  to  supervise 
the  work  of  testing  the  gases  of  the  Alberta 
gas  fields  to  ascertain  their  gasoline  con- 
tent.    He  will  begin  in  the  Calgary  field. 

A.  H.  Burroughs,  Jr.,  formerly  engineer 
for  the  Conrey  Placer  Mining  Co.,  Ruby. 
Mont.,  has  gone  to  Washington  and  entered 
the  Bureau  of  Ordnance,  Navy  Department, 
as  a  technicist,  with  the  rank  of  ensign. 

O.  B.  Smith,  superintendent  of  the  mines 
of  the  Granby  Consolidated  Mining,  Smelt- 
ing and  Power  Co.,  of  British  Columbia, 
has  returned  to  the  mines  from  Vancouver, 
where  he  recently  underwent  an  operation. 

B.  H.  Dunshee,  until  recently  assistant 
general  manager  of  the  mining  department 
of  the  Anaconda  Copper  Mining  Co.,  when 
he  resigned  on  account  of  ill  health,  has 
gone  to  California,  where  he  will  make  his 
home. 

G.  H.  Cox,  of  the  firm  of  Cox  &  Radcliffe^ 
consulting  engineers  of  Tulsa,  Okla.,  and 
head  of  the  department  of  geology  of  the 
Missouri  School  of  Mines  and  Metallurgy.', 
has  been  appointed  assistant  director  of 
that  school. 

W.  G.  Swart  has  been  elected  the  first 
president  of  the  newly  organized  Duluth 
Engineers'  Club,  whose  members  will  in- 
clude representatives  of  the  mining,  me- 
chanical, electrical  and  civil  engineering 
professions. 

C.  S.  Blair,  geologist  for  the  Tennessee 
Coal,  Iron  and  Railroad  Co.,  is  making  a 
tour  of  the  Southwest  inspecting  possible 
sources  of  manganese  supply.  His  head- 
quarters will  be  at  Tucson,  Ariz.,  until  this 
work  is  completed. 

Joseph  Inch  has  resigned  from  the  posi- 
tion of  chief  engineer  with  the  Cia.  de 
Minas  de  Cobre  de  Gatico  and  has  been 
appointed  manager  for  the  Soc.  de  las 
Minas  de  Cobre  de  San  Bartolo,  San  Pedro 
de  Atacama,  Antofagasta,   Chile. 

A.  A.  Hassan  left  on  Aug.  24  for 
New  Brunswick,  Canada,  to  examine  man- 
ganese and  pyrrhotite  deposits.  He  will 
then  proceed  to  Halifax,  N.  S.,  to  examine 
the  Montague  gold  deposits  and  to  Tangier, 
N.   S.,   to  examine  the  Bradford  gold  mine. 

K.  Tsutsjima,  Buliei  Sakane  and  Fashi> 
matsu  Kawamoto,  three  Japanese  business 
men  appointed  by  their  government  as  a 
commission  to  purchase  nickel  and  zinc  In 
America  for  war  requirements,  have  ar- 
rived in  Toronto  on  their  way  to  visit  the 
nickel  and  zinc  fields  of  Canada. 

Kue:ene  Poitevln,  of  the  staff  of  the 
Canada  Department  of  Mines.  Ottawa,  has 
been  investigating  conditions  in  relation  to 
the  occurrence  of  platinum  at  Olivine 
Mountain,  Tulameen  district,  B.  C,  in  com- 
pany with  P.  B.  Freeland,  district  engineer 
for  the  Provincial  Department  of  Mines. 

A.  P.  Rouillard,  of  the  Durban-Roodeport 
Deep,  Transvaal,  South  Africa,  has  resigned 
to  enter  war  service.  The  direction  of  the 
property  passes  under  the  contol  of 
Charles  Glyn,  manager  of  the  City  and 
Suburban  Gold  Mining  Co.,  who  is  succeeded 
by  H.  C.  Hilton  of  the  Village  Main  Reef. 

Addison  H.  MacKay,  formerly  in  charge 
of  the  Harriman  oil  interests  in  the  Tam- 
plco  district,  has  returned  to  the  United 
States,  after  several  months  in  Venezuela. 
where  he  obtained  important  conces.'^ions, 
covering  oil,  copper  and  chrome.  His  ad- 
dress   Is    th(-    New   York    Club,    New   York. 

R.  N.  Kotzf,  Government  Mining  Engineer 
of  the  Transvaal  since  1!)08,  has  been  made 
a  Knight  Bachelor.  Mr  Kotz<''  was  edu- 
cated at  fJapetown  and  took  his  diploma-s 
In  mining  and  met.ilhirgy  at  the  Royal 
School  of  Mines,  Claustlial,  Germany.  In 
1806  h(>  was  ap|K>lMt<-(l  .asHlstant  engineer, 
and  later  consulting  engineer,  to  the  Trans- 
vaal Goldflelds,  and  relinquished  that  posi- 
tion for  Ills  present  one  In  lOn?. 


O.  M.  Bilharz,  of  Pittsburg,  Kan.,  has 
lately  acquired  interests  In  the  Batesville 
manganese  field,  in  Arkansas.  Among 
others  who  are  reported  to  have  become 
interested  in  properties  in  this  field  are 
C.  H.  Plumb,  of  Joplln,  Mo.,  and  Otto  RulU 
also  of  Joplin,  the  latter  of  whom  is  spend- 
ing considerable  time  in  the  district  super- 
vising operations,  l..  F.  Hirschler,  formerly 
in  charge  of  the  Edith  zinc  mine  at  Rush, 
Ark.,  J.  Reed,  a  mining  engineer  of  Mem- 
phis, Tenn.,  and  P.  B.  Coldren,  editor  of 
the  mining  department  of  the  "Joplin 
Globe"  have  been  recent  visitors  in  the 
Batesville  district. 
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A  Memorial  Service,  in  appreciation  of 
the  personality  and  life  work  of  the  late 
Dr.  James  Douglas,  will  be  held  during  the 
Colorado  meeting  of  the  American  Institute 
of  Mining  Engineers  at  12  noon  on  Tues- 
day, Sept.  3,  at  a  place  to  be  announced 
later. 

George  E.  Price,  formerly  inanager  of  the 
Rudeshill  mine,  died  at  Charlotte,  N.  C, 
on  July  2  4.  Mr.  Price  had  carried  out 
professional  work  in  many  parts  of  the 
world,  including  Western  Australia,  West 
Africa,  Canada,  and  Bolivia,  as  weU  as 
gaining  a  Wide  experience  in  the  United 
States.  He  was  born  at  Dayton,  Ohio,  on 
Jan.  1,  1858. 

J.  V.  Kelly  died  at  San  Antonio,  Tex., 
on  Aug.  3,  He  was  a  graduate  of  Har\^ard 
University  and  had  been  actively  engaged 
in  mining  engineering  work  for  the  last 
12  years  in  the  United  States,  Cuba.  Mex- 
ico and  Central  America,  Mr.  Kelly  re- 
cently resigned  his  position  as  general  mine 
superintendent  of  the  La  Blanca  y  Anexas 
Mining  Co.,  of  Pachuca,  Mexico,  to  report 
for  duty  with  the  Engineers  Reserve  Corps, 
in  which  he  had  been  commissioned  a 
captain. 

Prof,  "vuguste  J.  G.  Ledoux,  of  the  On- 
tario* Bureau  of  Mines,  died  suddenly  at 
Sudbury,  Ont.,  recently.  He  wa.s  professor 
of  mineralogy  and  geology  at  Brussels  Uni- 
versity at  the  outbreak  of  the  war,  and  en- 
listed in  the  Belgian  artillery,  in  which 
service  he  was  severely  wounded.  On  hif 
discharge  from  the  army  three  years  ago. 
Professor  Ledoux  came  to  Canada,  anc 
last  year  was  appointed  by  the  Ontaric 
Bureau  of  Mines  to  investigate  the  sand 
and  gravel  deposits  of  the  province.  Hi 
leaves  a  widow. 

William  Haymond  Powers,  pioneer  Oj 
Inyo  County,  Calif.,  died  at  Bishop  or 
July  23.  He  was  bom  in  Henry  County 
Indiana,  in  1848,  and,  with  his  parents 
crossed  the  plains  to  Nevada  in  1863,  trav 
eling  bv  ox  team.  The  family  settled  it 
Carson  Valley,  but  later,  in  1866,  Willian 
and  his  elder  brother  Jacob  went  to  Bishop 
Calif.  William  Powers  and  Miss  Alinzi 
Burdick,  whom  he  married  in  1870,  mad( 
with  others,  the  first  Anierican  flag  seei 
in  Inyo  County,  from  red  and  bfue  woolei 
blankets  and  whit©  fiour  sacks. 

Adolph  Faber  du  Faur  died  at  Newark 
N.  J.,  on  the  18th  inst.,  in  his  92d.  yeai 
He  was  bom  in  Wiirttemberg,  Germany,  a 
ancestor  being  one  of  those  who  escape- 
from  Paris  at  the  time  of  the  massacre  o 
St.  Bartholomew's  night,  his  mother  being 
direct  descendant  of  Martin  Luther.  H 
came  to  America  in  1850.  served  in  th 
Civil  War  and  was  commissioned  a  car 
tain,  afterward  being  engaged  in  engineer 
ing  work  in  connection  with  the  extensio 
of  the  Capitol  at  Washington.  Although  a 
inventor  and  engineer  of  wide  and  varlc 
ability.  Captain  Faber  du  Paur's  name 
primarily  associated  with  the  furnace  f 
invented,  which  has  survived  as  a  detail  ( 
stand.ard  equipment  in  the  metallurgy 
lead  and,  in  a  slightly  modified  form,  h.'' 
been  us?d  extensively  for  the  smelting 
gold  and  silver  precipitates  from  the  oj 
anide  process.  This  apparatus  was  the  fir 
type  of  tilting  furnace  used,  where  tl 
crucible  remained  m  the  furnace  during  tl 
pouring  of  the  bullion. 
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The  Engineers'  Club  of  Northern  Mlnii' 
sota  will  make  a  trip  through  the  Cuyui 
range  on  August  24. 

The  National  Safety  Council  will  hold  i 
annual  meeting  and  congress  from  Sej 
16  to  20,  inclusive,  at  the  Statler  Hot' 
St.  T..ouls,  Mo.  A  small  safety  education 
exhibit  win  bo  shown  in  the  hotel,  carll 
plan.s  of  arranging  for  elaborate  dlspla 
nt    the    Coliseum    having    been    abandon' 
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The  Lehisrh  Vniversitj-  three-year  course 
in  ship  construction  and  marine  transporta- 
tion, to  be  started  in  September,  will  be 
under  the  direction  of  Professor  P.  P.  Mc- 
Kibben,  liead  of  the  department  of  civil 
engineering       The    new    course    will    be    a 

'  combination  of  engineering  and  ecx)nomics 
to  prepare  students  for  ship  construction 
during  the  war  and,  in  addition,  foreign 
commerce  afterward.  Lehigh  now  has  a 
full  quota  of  student  representatives  at  the 
Government  camp  at  Plattshurg,  X.  Y., 
where  they  are  receiving  training  that  will 
equip  them  to  assist  army  officers  at  the 
university  next  year  in  the  War  Depart- 
ment instruction  in  military  drill  and 
science. 

The  .Ameriran  Ceramic  Society  announces 
the  inauguration  of  a  monthly  journal  to 
take  the  place  of  the  annual  volume  of 
transactions  previously  published.  The 
society  belongs  to  the  older  family  of 
scientific  societies  in  the  United  State.=;. 
The  first  meeting,  which  was  in  realitv,  a 
gathering  of  a  small  group  of  ceramic  en- 
thusiasts, was  held  in  Columbus.  Ohio,  in 
February,  1899,  and  from  that  meeting 
grew  the  present  organization.  The  term 
"ceramic"  is  synonymous  with  "silicate  in- 
dustries," and  the  interests  and  activities 
of  the  society  include  all  branches  of  the 
clayware,  glass,  and  cement  industries,  as 
well  as  enameled  wares  of  all  kinds,  and. 
in  addition,  other  closely  allied  products 
are  included,  chief  among  which  are  abra- 
sives, gypsum  and  lime.  Few  realize  the 
gigantic  proportions  of  these  industries. 
The  products  of  the  three  major  di\-isions 
alone  (claj'^vare,  glass,  and  cement)  ag- 
gregate a  value  of  over  $400,000,000  per 
annum.  In  the  earlier  days  the  society  con- 
sisted of  one  main  organization  only.  "Witli 
Increased  acti-snties  and  with  enlargement 
in  its  scope  of  usefulness  it  became  neces- 
sary to  organize  10  local  sections  and  4 
student  branches.  The  publication  work  of 
the  society  has,  up  to  the  present  time, 
been  confined  to  the  issuing  of  the  annual 
volume  of  transactions.  The  grovth  of 
the  society  has  made  it  essential  that 
periodical  publication  of  the  researches 
and  other  activities  of  the  members  be 
undertaken ;  and  the  monthlv  "Journal  of 
the  American  Ceramic  Societv"  is  the  logi- 
cal result.  The  contents  of  the  first  num- 
ber include  the  following  original  papers 
and  discussions :  "Kaolin  In  Quebec," 
Keele:  "Special  Pots  for  the  Melting  of 
Optical  Glass."  Bleininger ;  "The  Effect  of 
Gravitation  Upon  the  Drving  of  Ceramic 
"Ware,"  "Washburn ;  "Test  of  a  Producer 
Gas-Fired  Periodic  Kiln."  Harrop ;  "Xotes 
on  the  Hydration  of  Anhvdrite  and  Dead- 
Burned  GjTDSum."  Gill.  The  present  of- 
ficers of  the  Society  are:  President.  Homer 
F.  Staley;  %nce  president.  A.  F.  Greaves- 
Walker  :  treasurer,  R.  K.  Hursh  ;  secretarv, 
Charles  F.  Binns  ;  trustees.  A.  F.  Hottinger. 
E.   T.   Montgomery,   and   R.    D.    Landrum. 

Institute  of  Metals  division  of  the  Ameri- 
can Institute  of  Mining  Engineers,  with 
the  iron  and  steel  members  of  the  latter 
and  the  American  Foundrvmen's  Associa- 
tion, will  hold  a  meeting  at  Milwaukee, 
Wis.,  to  open  on  Oct.  8.  The  papers  to 
be  presented  by  the  Institute  of  Metals 
division  are  given  below:  those  under  the 
auspices  of  the  committee  on  iron  and  steel. 
Joseph  W.  Richards,  chairman,  will  deal 
with  iron  ores,  iron  and  steel  metallurgy-, 
and  related  subjects.  Programs  for  the 
meetings,  as  provisionally  arranged,   are  as 

nfollows:  Tuesday  morning.  Oct.  8:  "The 
Metallography  of  Tungsten,"  bv  Zav 
.Jeffries.  (See  A.I.M.E.  Bull.  No.  '138.  p. 
1037.)  "The  Constitution  of  the  Tin 
Bronzes,'  by  S.  L.  Hoyt.  A  paper  will  also 
be  read  by  C.  H.  Mathewson.  Wednesday 
morning,  Oct.  9 :  Symposium  on  the  conser- 
vation of  tin.  Among  those  taking  part  will 
oe  G.  W.  Thompson,  of  the  National  Lead 
^o.  ;  G.  K.  Clamer.  of  the  Ajax  Metal  Co.  ; 
^.  M.  Waring,  of  the  Pennsylvania  Railroad 
-o.  :  M.  L.  Lissberger.  of  Mark  Lissberger 
&  Son,  Inc.  :  D.  M.  Buck,  of  the  American 
sheet  and  Tin  Plate  Co.  ;  "U'.  M.  Sorse.  and 
M.  L.  Dizer,  of  War  Industries  Board. 
Wednesday  afternoon,  Oct.  9:  "The  Vola- 
tility of  the  Constituents  of  Brass."  by 
John  Johnston.  (See  "Journal."  Am.  Inst. 
Metals,  March,  1918.  p.  15.)  "Xotes  on  the 
Metallography  of  Aluminum."  bv  P.  D.  Mer- 
ca  and  J.  R.  Freeman.  Jr.  "The  Effect  of 
Impurities  on  the  Hardness  of  Cast  Zinc 
:>r  Spelter,"  by  G.  C.  Stone.  (See  "Journal." 
^m.  Inst.  Metals.  March.  1918.  p.  11.) 
'Dental  Alloys."  by  Dr.  Arthur  W'.  Grav. 
Thursday  morning,  Oct.  10:  "X"otes  on 
Von-metallic  Inclusions  in  Bronzes  and 
Brasses, '  by  G.  F.  Com.stock.  (See  "Jour- 
lal.  Am.  Inst.  Metals.  March.  1918.  p.  5.) 
Nichrome  Castings,"  bv  Arlington  Benzol. 
)f  the  Driver-Harris  Wire  Co.  "Fusible 
;  iUg  Manufacture,"  by  G.  K.  Burgess  and 
-<■  J.  Gurevich.  "Application  of  the  Spec- 
roscope  to  the  Chemical  Determination  of 
-.ead  in  Copper,^-' by  Messrs.  Hill  and  Lucke. 
Uso  a  jKifiir,  by  P.  D.  McKlnney.  The  ses- 


sions on  iron  and  steel  will  be  held  during 
the  morning  and  afternoon  of  Wednesday, 
Oct.  9.  In  addition  to  a  number  of  pap.is 
on  iron  ore,  ferroalloys  and  other  allied 
subjects,  interesting  lectures,  to  be  illus- 
trated by  moving  pictures,  will  probably  be 
given,  on  the  manufacture  of  steel,  and  on 
the  training  and  employment  of  cripples  in 
industry. 


Industrial  News 


K.  J.  Albert  has  resigned  from  the  man- 
agement of  the  mining  and  power  depart- 
ment of  the  Canadian  Allis-Chalmers,  Ltd., 
and  has  been  appointed  sales  manager  for 
the  Thwing  Instrument  Co.,  Philadelphia. 

The  Truck  Owners'  Conference,  Inc.,  will 
hold  i9  two-day  conferences,  in  as  many 
citie-,,  during  the  next  ten  months.  The 
purpose  throughout  is  to  secure  greater 
efficiency  in  truck  operation.  The  opening 
conference  will  be  held  in  Detroit,  Sept. 
19  and  20,  at  the  Board  of  Commerce 
building. 

The  Hardingre  Conical  Mill  Co.  has  pub- 
lished under  the  title  "What  Really  Hap- 
pened— The  True  Story  of  a  'Test'  (?),"  a 
reprint  of  E.  H.  Kennard's  contribution  to 
the  discussion  of  C.  T.  Van  Winkle's  paper 
on  baJl-mill  performance  which  was  pub- 
lished in  the  April,  1918,  bulletin  of  the 
American   Institute  of  Mining   Engineers. 

Traylor  Engineering:  and  Manufacturing: 
Co.,  manufacturers  of  mining,  milling  and 
smelting  equipment,  of  Allentown,  Penn., 
announce  the  opening  of  a  district  office  at 
612  and  614  Mohawk  Block,  Spokane, 
Wash.,  in  charge  of  W.  H.  Ag:ens,  district 
manager,  and  another  at  900  Citizens'  Bank 
Building,  Los  Angeles,  Calif.,  in  charge 
of  Harry  V.  CroU. 

E.  P.  Dillon,  manager  of  the  power  divi- 
sion of  the  X'ew  York  office  of  the  West- 
inghouse  Electric  and  Manufacturing  Co.. 
has  resigned  to  become  general  manager  of 
the  Research  Corporation,  of  Xew  York. 
Mr.  Dillon  came  to  the  W.estinghouse  com- 
pany in  1909,  having  been  previously  con- 
nected with  various  mining  and  electrical 
companies  in   Colorado. 

The  Radium  Ore  Sampling  Co.  announces 
the  completion  of  a  rare-ore  custom  sampler 
at  Montrose,  Colo.,  where  all  kinds  of  rare 
and  precious  ores  and  concentrates  may  be 
sampled.  Particular  attention  has  been 
given  to  the  matter  of  making  accurate 
moisture  determinations,  and  to  the  collect- 
ing, saving,  and  sampling  of  the  valuable 
dust  of  carnotite  and  other  rare  oxide  ores. 
Ore  can  be  ground  as  fine  as  20  mesh 
and  all  the  product  carefully  screened  if 
desired.  Adequate  precaution  is  furnished 
in  the  nature  of  protection  from  theft  and 
fire.  Prices  will  be  furnished  upon  request, 
covering  kind  and  quantity  of  material  in- 
volved and  size  of  fineness  desired.  Thirty 
days'  free  storage  is  allowed  on  all  ship- 
ments from  time  of  arrival,  and,  when 
desired,  orders  from  producers  or  ship- 
pers will  be  accepted  for  any  or  all  stages 
of  transportation  charges  to  the  sampler, 
subject,  of  course,  to  the  value  of  the  ore 
covering  such  accounts  after  pajTnent  of 
charges. 


Trade  Catalogs 


The  Blaster's  Handbook,  a  pocket  text- 
book, has  been  issued  by  E.  I.  du  Pont  de 
Nemours  &  Co.,  of  Wilmington,  Del.,  which 
tells,  in  detail,  how  to  blow  soot  from  big 
chimneys,  how  to  break  up  old  boilers  and 
heavy  machinery,  and  how  to  use  explosives 
for  every  purpose  where  their  employment 
is  practicable.  It  gives  information  re- 
garding the  proper  explosive  to  use.  the 
quantity,  the  method  of  loading  and  firing. 
The  book  is  illustrated  and  contains  charts 
and  diagrams  that  make  it  a  valuable  addi- 
tion to  any  technical  library. 

Westinghouse   Instruments   and   Relays    is 

the  title  of  catalog  3-B,  of  which  a  re- 
vised edition  has  just  been  issued. 
Among  apparatus  listed  for  the  first  time 
are  type  AW  and  ty-pe  I^V  duplex  instru- 
ments. t>-pe  EH  and  PH  ammeters,  which 
are  hot-wire  instruments  suitable  for 
operation  on  either  d.c.  or  a.c.  circuits  of 
any  frequency  :  t>"pe  OA  watt  hour  meters 
for  switciiboard  service,  which  are  similar 
to  the  well-known  standard  house-service 
type  OA  watt  hour  meters,  except  that  they 
are  designed  for  switchboard  service ;  the 
niotor-op<»rated  type  M  graphic  instru- 
ments ;  tjTJe  CV  voltage  relays,  which  can 
be  furnished  to  operate  either  on  under- 
voltage  or  over-voltage,  as  ordered :  the 
type    CP    reverse-phase    relays    to    provide 


against  phase  reversals ;  type  BT  transfer 
relays,  which  operate  with  the  exce.'-.s  cur- 
rent relays,  such  as  the  Westinghouse  type 
CO  and  type  CR,  to  directly  energize  the 
operating  coil  of  the  circuit-breaker  from 
the  current  transformer,  no  sei>arate  oper- 
ating circuit  being  reciuired  ;  and  type  <T 
temperature  relays,  which  depend  for  their 
operation  upon  the  temperature  of  the  ap- 
paratus on  the  circuit  as  well  as  the  amount 
of  the  overload.  8i  x  11  in.  ;  pp.  101, 
illustrated. 

"Potentiometer  System  of  PyTometry  and 
Temperature  Control."  Leeds  and  Northrup 
Co.,  Philadelphia,  describes  a  system  of 
pyrometry  aiul  temperature  control  in 
which  the  potentiometer  method  is  em- 
ployed for  measuring  the  electromotive 
force  of  thermocouples.  A  known  electro- 
motive force  is  included  in  the  circuit  with 
the  thermocouple  and,  by  varying  this,  the 
current  can  be  also  varied  until  a  galvanom- 
eter, in  the  circuit,  indicates  that  no  cur- 
rent is  flowing.  When  this  hag  been  done 
the  thermocouple  electromotive  force  Is,  of 
course,  equal  to  the  known  electromotive 
force.  Due  to  the  fact  that  no  current 
flows  at  the  moment  of  measurement, 
changes  in  the  resistances  of  lead  wires, 
thermocouples,  galvanometers,  etc.,  are 
eliminated  and  do  not  affect  the  result.  By 
making  the  lead  wires  of  the  same  ma- 
terial as  the  thermocouple,  the  "cold  Junc- 
tion" of  the  latter  is  brought  back  to  the 
instrument,  where  its  effects  can  be  com- 
pensated automatically.  The  variable  elec- 
tromotive force  is  obtained  by  a  moving 
contact  along  a  slide  wire  through  which  a 
standardized  current  is  flowing.  This  may 
be  done  by  hand,  as  in  potentiometer  indi- 
cators, or  by  mechanical  power  as  in  the 
Leeds  &  Northrup  Recording  Potentiome- 
ters. In  these  instruments  the  galvanom- 
eter acts  merely  as  a  trigger  or  pilot. 
When  deflected,  the  boom  is  forced  by  re- 
ciprocating parts  against  other  parts  which 
mechanically  adjust  the  slide  wire  contact, 
the  amount  of  adjustment  depending  upon 
the  amount  of  deflection.  When  no  current 
is  flowing  the  boom  stands  at  the  neutral 
position  and  there  is  no  adjustment.  It  Is 
thus  possible  for  a  delicate  and  sensitive 
galvanometer  to  control  the  expenditure  of 
a  considerable  amount  of  power.  This  fact 
has  been  taken  advantage  of  to  construct 
curve-drawing  and  multiple-circuit  printing 
recorders,  and  also  to  operate  signal  lamps 
and  indicators  at  the  furnaces.  "The  record- 
er thus  takes  the  place  of  an  attendant, 
who  would  otherwise  be  required  to  read 
the  pyrometer  and  to  signal  its  indications. 
The  potentiometer  is  also  applied  to  a 
special  apparatus  for  the  location  of  the 
thermal  transformation  or  recalescence  and 
decalescence  points  of  metals.  The  Leeds  & 
Northrup  Co.  has  developed  an  apparatus 
by  which  temperatures  are  plotted  as  ordl- 
nates,  and  temperature  differences  between 
the  sample  and  a  non-recalescing  body  on  a 
magnified  scale  as  abscissae.  This  shows 
the  transformation  points  graphically,  as 
the  temperature  of  the  sample  remains 
nearly  constant  for  a  time  at  such  points, 
although  the  non-recalescing  body  con- 
tinues to  change.  Pp.  60  ;  8  x  lOJ  in. ;  il- 
lustrated. 

iiiiiiiitiiiiiiiiiiiiitiiiitiiiiiiiiiiiiiiiiiiiiiitiiiiiinnifininc 


New  Patents 


United  States  patent  specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  each. 
British    patents    are   supplied    at    40c.    each. 

Ore  Separator — Robert  E.  N'elson,  Key- 
stone. S.  D.  (U.  S.  No.  1,272,301 ;  July  9. 
1918.) 

Nitrogen,  Production  from  the  Air. — 
Carlo  Andreucci,  Rome,  litaly.  (U.  S.  No. 
1,272,181  ;  July  9,  1918.) 

Air-Washer — Donald  T.  Hastings,  Detroit. 
Mich.,  assignor  to  Hollv  Bros.  Co.,  Detroit. 
Mich.,      (U.  S.  No.  1,272,434;  July  16,  1918) 

Belt-Tightener — Antone  J.  Adamek,  Ori- 
ent, S.  D.  (U.  S.  No.  1,272,350 ;  July  16 
1918) 

Cable  Grip — Thomas  J.  Craven  and  Dan- 
iel J.  Crillv.  Detroit,  Mich.  (U.  S.  No. 
1,272,392  ;   July   16,    1918) 

Centrifugal  Pump^James  D.  Bell, 
Seattle.  Wash.  (U.  S.  No.  1,272,606  ;  July 
9,    1918) 

Converter  Lrining — Frank  E.  Hinners. 
Milwaukee,  Wis.  (U.  S  No.  1,272,442  ;  July 
16,    1918) 

Drier — Charles  H.  Klein.  Chaska.  Minn. 
(U.   S.   X'o.    1,272,676;   July   16,    1918) 

Drier — Frederick  K.  Fish.  Jr.,  New  York, 
N".  Y..  assignor  to  Lumber  Tie  and  Timber 
Vulcanizing  Co..  X'ew  York.  (U.  S.  No. 
1,272,649  ;    July   9,    1918"> 
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WAKRKN.    AKIZ. — Aug.    12 

.\nnounren)ent    of    a     NVw     lloUNin};     Plan 

li:is  be^n  made  by  the  Pliclps  Dodpe  Cor- 
I>oration  .^nd  the  Calumet  &  Arizona  Min- 
ing Co.  The  plan  provides  that  the  com- 
panies will  build  homes  and  sell  them  to 
the  employees  on  terms  of  rent,  with  iu- 
tt-rest  on  deferred  payments  at  only  6';^. 
The  new  proposal  will  give  a  considerable 
relief  to  the  congested  housing  conditions 
>>f  the  Bishee  district.  Over  SO  applica- 
tions have  already  been  made  by  employees 
of  the  Coi)per  Queen,  and  the  plan  is  cer- 
tain to  bring'  relief  to  the  district. 


IKROME,     .\RIZ. — .VuB.     12 

The  Ruildini;  Proicrain  of  I'niteil  Verde 
<"opi>er  Vo.  consists  of  the  following:  Knier- 
gency  h>spital  at  Clarkdale :  apartment 
tniildiiig  at  Jerome  of  33  three-and  four- 
room  apartments:  eight  patio  groups  of  six 
three-room  houses  at  Clarkdale:  -0  five- 
room  houses  at  Clarkdale :  completion  of 
old  hospital  building  at  Jerome  to  provide 
housing  for  single  men :  20  four-room 
houses  at  Jerome,  four  16-room  concrete 
hunkhouses  at  the  steam-shovel  camp,  and 
a  clubhouse  at   Clarkdale. 


BITTK.     MONT. — Aug.     13 

No  >Io\einent  Toward  a  Strike  has  been 
made  here,  although  the  matter  of  calling 
'>ne  was  left  in  the  hands  of  the  executive 
committee  of  the  Metal  Mine  Workers' 
union,  aftiliated  with  the  I.  W.  W.  City 
and  county  authorities  were  called  recently 
into  a  conference  with  the  officer  in  com- 
mand of  the  Federal  troops  here.  The 
chief  of  police  and  the  sheriff  were  directed 
to  place  under  arrest  every  man  who  is 
not  working  and  who  refuses  to  go  to  work. 
It  is  estimated  that  there  are  in  Butte  at 
least  lOi'O  idlers  and  men  not  engaged  in 
useful  occupation.  They  are  being  arrested, 
and  tho<e  who  promise  to  go  to  work  are 
given  a  card  and  allowed  24  hours  in 
which  to  get  into  the  hay  fields  or  the 
mines.  Consequently,  every  I.  W.  W.  man 
who  is  here  will  either  walk  out  of  the  city 
or  go  to  work. 

JOPLIN,    MO. — -Vug.    14 

A  .'»ite  for  an  Ore  Wareliouse  at  Picher. 
Okla..  to  be  used  in  conjunction  with  the 
operation  of  an  Oklahoma  Mining  Kx- 
change,  has  been  secured,  and  it  is  stated 
that  a  building  will  he  erected  at  once. 
Many  operators  and  mine  owners  in  the 
field  have  given  their  support  to  the  plan 
for  the  mining  e.xchange  and  wareiiouse. 
which  was  propo.sed  a  few  week.s  ago  at 
Miami,  but  other  ojterators  and  mine 
owners  are  holding  aloof  and  prefer  to  wait 
before  going  into  the  proposition,  other 
such  schemes  in  this  field  have  fallen 
through,  and  older  operators  are  doubtful 
in  this  case.  They  admit,  however,  it  would 
likely  be  a  good  thing  if  It  could  be  properly 
worked  out  and  if  all  m'ning  men  in  the 
district  would  give  their  assistance. 

No  New  Machinery  for  :\IIII  Building  in 
thiH  di«trict  i»  the  slogan  of  one  of  the 
largext  machinery  concerns  in  Joplin.  and 
the  idea  Ih  e.vpeoted  to  be  endorsed  by  all 
machinery  dealers  in  the  district.  Uumors 
of  the  plan  led  to  other  rumors  to  the 
effect  that  the  'Jovernment  had  issued 
order*  that  no  more  new  mills  i»e  built  In 
thlF  fleid  The  latter  rumor  is  not  correct, 
'''''  '  hinery    house    in    (|uestion    ha.s 

It  would  be  uni)atriotlc  to  ask 
It'-,   ti<--''   In   mill    buildinK    when 

•  of  necond-hand  ma- 
Tliic    comjiany    does 

■mi    inar-hlnery.    so    its 

-   ft'.rri   •luesilon   on    the  score 

that  It  Ih  trying  to  beii4.r  itn  own  Interests. 
It  -.vHI  undoubtedly  lone  criKlderable  busi- 
"•  rule       The    Hupply    of    second- 

>■  iiery    In    thin    Held,     which    wa.H 

'••  '  'irt     two    yearn    ago,     h.iH     .sud- 

d'  r.tlfijl       At    thiM  time  therw 

I'  ity    for     the    nali-    of    new 

"  iir,!.  '  ^    It    I'j    t,f   HOtne    new 

{'■  been    used 

■1'  that    were 

'l''  ri((w    on    the 

mat    '  t 


Organization    of    a    Local    Branch    of    the 

.\n\erican   Zinc    Institute  was   decided   upon 
by    about     .5(1    mine    owners    and    operators 
who    met     in    Joplin    on    Aug.     10.       Victor 
J^akowsky.    who    was    instruniental     in    the 
formation    of    the    National    .\merican    Zinc 
Institute,   called  the   local   meeting  and  pre- 
sided as  chairman.      It   was   decided   by   the 
operators    i)resent,     who     rei)resented   "more 
than   80',    of  the  zinc  iiroduclion  from   this 
field,   tha:    it    would   be   well   to   form  an  or- 
ganizati)n    to    include    representatives    from 
the    mercantile    and     banking    interests    of 
the  district,  as  well  as  from  the  mining  in- 
dustry.    .V  committee  of  three,  P.  B.  Butler 
and    F.    C.    AVallower.    of   Joplin,    and    R.    D. 
Tut  hill,    of    Miami,    all    representing    mining 
interests,  was  named  by  Mr.  Rakowskv  and 
emi)owered    to    select    four    more    men "  from; 
the    mining    industry,     the    seven     to     form 
the    first    board    of    directors    for    the    new 
organization   for   the   coming  year.      One   of 
the    duties    of    this    committee,    besides    the 
completion    of    the    organization    plans,    will 
be  the  selection  of  a  committee  of  51   mem- 
bers,   17    of    whom    are    to    come    from    the 
mining,     :17     from    the    mercantile    and     17 
from   the   banking   interests   of   the   district. 
This  committee   will    be   entrusted   with   the 
task  of  raising  at   once  a  fund  of   $50,000, 
to  be  used  in  defraying  the  expenses  accrued 
and  accruing  for  the  betterment  of  the  indus- 
try during  1918   and   thereafter.     It   will   be 
known    as    the    Missouri-Kansas-Oklahoma 
War  Chest  Fund.     It  is  not  certain  that  the 
new    body,    which    is    to    be    known    as    the 
Missouri-Kansas-Oklahoma    Zinc    Institute, 
can   become    a    part    of   the    American    Zinc 
Institute,  recently-  formed  at  St.   Louis,  un- 
der   the    plan    of    organization    as    outlined 
at   the   meeting  here,    but    at   least   applica- 
tion  for   entrance  will   be   made.      A   resolu- 
tion adopted  provided  that  the  plan  of  or- 
ganization  should  be   drawn   up  along  lines 
to  conform  with  those  of  the  American  Zinc 
Institute. 


f,., 

there    I-    ;i', 

fhinery    In 
not   di-al    In 
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MOrNT.\IN    HOME.  ARK. — .\ug.   13 

Development  in  the   Batesville  Manganese 
Field    is    progressing    rapidly.      Activity    Is 
marked  in  the  transfers  of  land  and  leases, 
and   the   influx   of  new  operators   is  heavy. 
Owing    to    the    fact    that    the   ore    occurs    in 
clay,   and    in    mo.'^t    instances   is   determined 
by    outcrops,     little     development     work     is 
necessary   before    production    can    be    made, 
and  production  is  picking  up  rapidly,  many 
properties    having    been    brought    to    a    pro- 
ducing   stage    since    activitv    started    early 
in    the    year.      Shaft    and    drift    methods    of 
mining    a»e    being    used    in    some    instances, 
when    the    orebody    is    penetrated    from    the 
toil,    and   the   overlying    Boone    chert    is    too 
thick  to  strip,   hut   most  of  the  work   is  by 
open-pit    methods.       Prospecting    is    general 
over  the  entire  field,  and   is  broadening  the 
ore-producing    area.      A    number    of    wash- 
ing   iilants    are    in    operation,    several    are 
under    construction    and    will    be    completed 
within  the  next  sixty  days,  and  many  more 
are    planned    or    contemplated.      If    present 
conditions  hold,  there  will  be  at  lea.st  25  in 
operation  by  the  first  of   1919,  with  capaci- 
ties of  from  100  to  300  tons  per  day.   Hand 
jigs  are  aKso  being  prii.ssed  into  service  and 
are   in   use   all   over   the   field.      Thev   are  of 
the    same    type    used    in    cleaning    and    con- 
centrating   zinc    ores.       Regular    Joplin-type 
jigs   are   a    i)art    of   the    .•ciuiinnent    in    most 
of  the  new  plants  under  construction.    They 
will   be   u-ed    in   the  final   cleaning  and   con- 
centrating  process,    the   finer   product   going 
into    them    after    pa.ssing    through    the    log 
washer    which    does    the    preliminary    work. 
A    few   of   the   plants   that    are   in   ofieration 
and    some    under    construction    are    straight 
jig   plants,    the    log    washer    not    being    used 
at  all.     Instead  of  trams  to  carry  the  crude 
ore   from   the   pits  or  mines    to    the   washer, 
some  of  the  oiierators  are  in.slalling  fiumea, 
which   are   feasible,   owing   to   the   fact    that 
all    the    ore    occurs    in    clay.      A    j)ipe    lino 
follows  the   flume,  the  crude  ore   is  dumixd 
directly    into    it    and    carrie<l    by    water   and 
Kra\ity    to     the    plant.       This     piocess     re- 
moves  a    large   part  of   the   clay   before   the 
crude  gets  lo  the  plant.     <"UHhman,  th<'  hub 
«>f  the   manganese   Industry,    in   this  section. 
for  years  h;is  been  a  sleepy   little  mountain 
village    »)ut    is    now    taking   on    all    the   gen- 
eral characteristics  of  a  live  \Vest<  rn  camp. 
The  herivlest   flow  of  new  f)|ier;itors  is  com- 
ing     from      southwest      Missouri      and      th© 
\«<rlh    Arkai::'as    zinc    fields.      Most    of    th© 


optratoto  are  experienced  mining  men 
This  is  giving  the  field  a  stability  that  prom- 
ises its  maximum  development.  The  price 
.set  on  ore  in  May  is  also  having  the  effect 
of   stimulating   development. 

(iOI.O  IIILI.,  ORK. — Aug.  l.-S 
Recent  I  ncovering  of  Large  Chrome  De- 
posits on  the  extensive  serpentine  dike  ex- 
tending through  the  north  end  of  Jack- 
son County  may  make  the  Gold  Hill  dis- 
trict a  chrome  producer  which  will  equal 
the  output  of  the  Waldo  district,  in  Jo- 
.sephine  County.  The  new  find  adioins  the 
famous  hydraulic  placer  mines  on  "Plea.sant 
Creek.  The  ore  runs  45',!,  will  be  mined  bv 
open  cuts,  and  is  situated  on  a  good  countv 
road  14  miles  to  the  shipping  point  at 
Rogue  River,  nine  miles  west  of  Gold  Hill, 
Interest  in  (Jold  Mining  has  increased  in 
the  Gold  Hill  district  since  gold  mining  has 
been  li.stod  as  an  essential  indu.strv  by  the 
War  Industries  Board.  In  1914.  the  "  Ash- 
land, Braden,  Bill  Nye,  Opp,  Lucky  Bart, 
and  many  other  well-equipped  gold  mines 
m  the  district  suspended,  and  operators 
took  up  the  mining  of  quicksilver,  man- 
ganese, chrome  and  other  war  metals.  In 
view  of  the  rich  strikes  in  the  400  and  600 
levels  of  the  Ray  &  HaJT  mine  three  miles 
north  of  (Jold  Hill,  the  reopening  of  the 
Red  Oak  group,  and  negotiation  for  the 
reopening  of  the  Braden  and  several  other 
old  producers  in  si)ite  of  the  rising  expense 
of  mining,  a  general  revival  appears  as- 
sured. 

SI'OK.VNK.    AV.\fSH. — Aug.    16 

The      Northwest     Mining     Association      is 

making  i  lans  for  the  gold  convention  to 
be  held  in  Spokane,  on  Sept.  5,  and  is 
having  a  splendid  response  from  several 
districts,  indicating  a  large  attendance.  R. 
F.  Green,  member  of  Parliament  from  West 
Kootenai,  B.  C,  will  attend,  and  it  is  also 
expected  tha.t  J.  F.  Gallbreath,  secretary 
of  the  American  Mining  Congress,  will  be 
present.  Invitations  have  been  sent  to  all 
districts  of  Washington,  Oregon.  Idaho  and 
Montana.  The  producers  of  each  district 
will  be  asked  to  form  local  bodies  and 
crystallize  -lentiment  on  the  means  for 
alleviating  the  hardships  of  operators  at 
the  standard  price  for  the  metal.  They 
will  be  asked  to  send  a  delegate  with  the 
sentiment  of  the  local  in  concrete  form,  that 
the  organization  may  act  proinptly  and 
simultaneously  with  other  sectional  organ- 
izations  throughout  the  West. 

TORONTO — Aug.    17 

The  Price  of  Platinum  in  Canada,  accord- 
mg  to  an  .aiTangement  affected  by  Hon. 
Martin  Burrell,  Canadian  Minister  of 
Mines,  with  the  Imperial  government,  has 
been  fixed  at  $105  ])er  oz.,  in  uniformity 
with  the  jirice  ih  the  United  States. 

Prospectors  and  OAvners  of  ]\Iining  Claims 

in  Nortliern"  Ontario  find  increasing  diffi- 
culty in  securing  men  to  do  assessment 
work,  tho  great  demand  for  labor  for  har- 
vesting having  reduced  the  numlier  of  men 
available.  Unless  the  stringency  of  the  reg- 
ulations regarding  assessment  work  is  re- 
laxed, many  are  likely  to  lose  their  claims 
through  being  unable  to  complete  the  work 
within  the  time  limit.  It  is  expected  that 
in  cas(>s  where  an  effort  has  been  made 
to  comply  with  the  law,  the  goverrunent 
will   not  insist  on    its  rigid  enforcement. 

Boundaries    of    the    Temiskaming    Mining 
Division  of  Northern  Ontario  have  been  ar- 
ranged  so  as  to   include  the    Doherty   siher 
area,    with    recording    otHce    in    Hailo.xbnry.      j 
The  division  now  embraces  the  townshi)i.'<  of      I 
Strath\-,     .S't.rathcona,     Law,     Olive,     Milne, 
A.skin,    Hidden,  (^assel  and  that  part  of  the 
Temagami    forest    reserve  lying  east   of   the 
Temi.skaniing  &  Northern  Ontario  Ry.     The 
rearrangement   is  welcomed   !)>■   mining  men 
and    prosDi  ('tors    InterestcHl    in    the    Dohoty 
district,     who    have    been    put    to    .some    In- 
convenience  owing   to   the   records   for   that     ' 
section  b-'ng  kept  in  Toronto. 

Slieclitc  Deposits  Nciir  Falcon  l..ake. 
:\Ianltol)i,  .-ire  lo  be  thorou^hlv  tested.  A 
force  has  been  sent  from  VVinnijleg,  in 
(•hargei  <  f  10.  10.  Kaiii.  to  operate  the  10m- 
l)reHs  claims,  in  the  Star  Lake  area,  and 
take  out  a  car  of  ore,  which  wi'l  be  shipjied 
to  Ottawa.     Arrangements  have  been  made 
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with  the  Imperial  Munitions  Board  to  have 
'  the  first  shipment  treated  gratis,  and  should 
the  product  prove  of  commercial  value  the 
Munitions  Board  will  fix  a  price  for  the 
treatment  of  further  consignments  that  will 
just  cover  the  cost.  A  small  concentrating 
mill  will  then  he  built  and  a  steamer  put 
on  the  Falcon  lliver. 

RIO  DK  JANEIRO — June   12 
Ouro  Preto  <iold-.Minins   Co.   in   its  report 
for  1917  states  that  during  the  year  82,500 
tons    of    ore    was    mined,    which    produced 

I  28,840  oz.  gold.  The  working  cost  per  ton 
over    that    of    1916    was    41    farthings,    the 

j  total  profit  having  been  £4832,  as  compared 
with    £7240    for    the    preceding    year.      The 

I  superintendent  of  the  mine  reports  the  dis- 
covery of  good  deposits  of  manganese  at 
shallow  depths  on  the  Morro  de  Sant'  Anna 
property  belonging  to  the  company,  and  that 

I   the    exploitation    of    this    mineral    here,    as 


well  as  at  otlur  places  in  Minas  <;eraes 
offers  good  profits  were  it  not  for  the  hea\T 
export  taxes  and  the  prohibitive  froiglus  on 
the   railway. 

fAIRN.S,    QIEENSLAXD lulv    r. 

topper.    Tin    and    Rare    Metal    ProiliKtiiin 

of  Queensland  may  suffer  unless  the  I  W. 
W.  element  is  stamped  out.  The  lalx)r 
government  of  the  state  is  not  active  in 
this  direction.  However,  a  measure  has 
been  proposed  which  intends  purchasing 
the  Chillagoe  mines,  smelteries  and  rail- 
ways anl  placing  their  operation  under  the 
state  government.  The  mines  and  plants 
have  been  closed  since  1914 

The  Kitchener  Molybdenite  .Mine,  situated 
120  miles  west  of  here,  has  a  good  show- 
ing on  several  levels  where  the  mineral 
occurs     in     a     white     quartz     fissure     vein. 


Treatment  consists  of  stamping  and  flota- 
tion, which  secure  a  high  and  clean  recov- 
ery. Present  reserves  are  estimated  as 
being  valued  at  $1,000,000.  and  the  ijroj}- 
<rty  will  doubtless  become  an  important 
producer.  Present  capacity  of  .stamps  is  a 
ton  of  mfital  i>er  week.  Another  wjncern 
oi)erating  in  North  Queensland  is  the 
Thermo  lOlectric  Ore  Reduction  Corpora- 
tion, Ltd.  This  com|>an.v  has  mines  situ- 
ated at  Wolfram  and  Mount  Carbine,  both 
80  miles  west  of  Cairns.  Bismuth,  tung- 
.sten  and  molybdenite  are  mined.  However, 
owing  to  a  strike,  the  mines  and  stamj)  mill 
are  not  now  being  \veirke<l.  Dissatisfaction 
is  expressed  over  the  i)resent  prices  paid 
for  Australian  molybdenite  and  tungsten  by 
the  Imperial  government.  In  the  cas.-  of 
molybdenite,  £5  per  unit  is  i>aid  and  for 
tungsten  or  scheelite,  52s.  j)er  unit.  By 
selling  to  United  States  markets,  (,'anada 
<-an   realize   nearly   double   this  price. 
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ARIZONA 

Cochise     County 

SHATTUCK.  ARIZOX.X  (Bisbee) — July 
production  was:  Copper,  672.024  lb.;  silver, 
12,292  oz.,  and  goli,  103  oz.  Production  for 
seven  months  of  1918  was:  Copper.  5,878,- 
198  lb.;  lead,  444,937  lb.,  silver,  86,271  oz., 
i  and  gold,   706.60  ounces. 

Greenlee    County 

CORONADO  (Clifton) — Accumulated  gas 
from  fire  caused  explosion,  and  subsequent 
cave-in  resulted  in  the  death  of  a  shift  boss 
and  two  miners. 

Mohave    Count.v 

CAMP     BIRD     (Kingman) — Shaft     down 
118  ft.     Crosscutting  vein  on   100  level. 
GOLDEX    CROSS     (Kingman) — Resumed 
1  work  on  Jack   Pot  claim.     To   sink   vertical 
I  shaft  to  cut  the  vein  at  150  level. 

RICO  EXPLORATION  (Kingman) — 
Sinking  below  permanent  water  level.  To 
crosscut  vein  at  200  level  and  drift  through 
orebody. 

RURAL  (Kingman) — To  be  equipped 
with  hoist  and  other  machinery.  ,  Shaft  is 
being  unwatered. 

Pima    County 

CHAJVIPARADO  (Tucson) — Hoist  to  be 
.  installed. 

Pinal   County 

ARIZONA        HERCULES        (Ray) — Has 
moved    the    dismissal    of    several    suits,    in- 
volving spur  tracks,  ore  bins,  mill  and  elec- 
trical    service,     against     Ray     Consolidated 
i  Company. 

.Santa    Cruz   County 

FLL^X  (Patagonia) — Operating  200-ton 
I  mill  and  handling  sand-carbonate  carrying 
.  lead  and   silver. 

I  Yavapai   Count.v 

I      BIG     LEDGE      (Huron) — Sump     on     4  50 
•  level   of  Henrietta    mine   coinpleted. 

I  GRAXD  ISLAX'^D  (Jerome) — Completed 
en'argement  of  208-ft.  shaft  to  three-com- 
■  partment  and  will  sink  soon. 

GREEX  MOXSTER  (Jerome)  —  Shaft 
down  795   ft.  and  in   diorite. 

JEROME  VERDE  (Jerome) — Raise  to 
! connect  Maintop  orebody  with  1100  level  to 
:  be  completed   soon. 

UXITED  VERDE  p:XTEXSIOX  — 
;  (Jerome) — Have  ceased  shiiii)ing  ore  to  cus- 
tom smelteries,  and  entire  mine  product  is 
being  sent  to   smeltery   at   Verde. 

VERDE  COMBIXATIOX'  (Jerome)— In- 
."itallation  of  pipe  connecting  pump  on  1080 
level  to  outlet  in  Mescal  tunnel  has  re- 
tarded development  work. 

YABA  COPPER  (Jerome) — To  operate 
group  of  claims  near  the  United  Verde. 

ARK.\NS.\S 

Indeptndence    County 

DEXXISOX-EARKSDALE  (Batesville) 
— Have  nurchased   160   acres  of  manganese 


land  on  Lafferty  Creek,  and  will  install  the 
first  hydraulic  washer  in  the  manganese 
field.  Equipment  will  consist  of  120()-gal. 
pump,  2o()0  ft.  10-in  pipe,  100-hp.  engine  at 
river,  150-hp.  engine  at  foot  of  hill  for 
pressure  and  a  700-gal.  l|-in.  stationary 
ball  and  socket  nozzle.  Final  process  of 
cleaning  will  be  done  with  regular  Joplin 
type  jigs. 

RUHL  (Batesville) — Sixty-acre  tract  un- 
der operation  by  Otto  Ruhl,  of  Joplin.  De, 
velopment   under  way. 

PAGE  (Cushman) — Under  operation  by 
Stanley  Hanford  and  Walter  Denison.  Five 
shaft.-  i:i  high-grade  manganese  ore. 

CALIFORNI.V 

Butte     County 

CHROME  DEPOSITS  discovered  by  J. 
A.  Clark  near  Intake,  on  the  Western  Pa- 
cific, are  being  operated  under  lease. 

EMMA  (Nimshew) — Operated  by  Aubrey 
H.   Rugh   under   lease. 

CalaversN   Count.v 

I'TICA  (Angels  Camp) — Xew  ore  re- 
cently cut  in  Cross  shaft  said  to  be  of  suf- 
ficient amount  to  warrant  resumption  of 
Stickles  mill. 

(ilenn    County 

CERESE  GOLD  (Willows) — Have  dis- 
continued  operations. 

Humbolt    Count.y 

CHROME  MIXES  at  Pecwan  Creek  and 
Red  Mountain  operated  by  Englebright  and 
Marsh  are  producing  steadily  and  shipping 
from  Requa  by  water  to  Eureka  for  reship- 
ment  by   X'orthwestern   Pacific   Railway. 

Nevada    Count.v 

UXIOX  HILL  (Grass  Valley)— Shaft  at 
1250  level,  new  station  completed  at  1200 
and  pumps  and  compres.sors  installed.  Ac- 
tive development  in  progress.  Tungsten  is 
associated  with  gold  ores  and  is  concen- 
trated on  the  ground.  Concentrates  are 
treated  for  gold  extraction  at  the  Pioneer 
Reduction  works  in  Grass  Valley.  Report 
that  the  Union  was  to  be  abandoned  i.-; 
false.  Union  is  controlled  by  the  Gold  Point 
Consolidated  Mines  Co..  which  also  controls 
the  Gold  Point.  South  Idaho  and  Idaho 
Development  Co.  mines.  Erroll  MacBoyle  is 
manager. 

San    I>uis    Obispo    Count.v 

GOODWILL  COPPER  (San  Luis  Obis- 
po)— Xew  200-ft.  shaft  has  cut  good  ore. 
Will  be  developed   by  500-ft.   tunnel. 

Shasta     Count.v 

SHASTA  COUXTY  MIXERAL  PRODUC- 
TIOX  in  1917  amounted  to  $9,218,396. 
chiefly  copper. 

AFTF:RTH0UGHT  (ingot)— Part  of  the 
flotation  plant  being  dismantled  and  the 
milling  plant   to  be  remodeled. 

Siskiyou     County 

SISKIYOU  SYNDICATE  (Callahan)  — 
Have  ceased  to  operate  gold  mines  in  the 
Sawyer  Bar  district  and  are  developing 
and   shipping  chrome   ore  near  Callahan. 


CHALCO  CtJPPER  (Hornbrook)— Have 
taken  over  Houstan  mine,  and  Chaico  group 
near        Hornbrook.  Double-comi)Hrtment 

shaft  to  be  sunk  200  ft.,  with  drifts  and 
crosscuts  on  the  Chaico.  Also  i)urposes  to 
erect    50-ton    mill. 

Trinity    County 

NEELY  (Castella) — Three  motor  trucks 
used  to  haul  chrome  ore  to  Castella,  for 
shipment  by  Southern   Pacific. 

GLOBE  (Dedrick) — Recently  reported 
permanently  closed  down,  and  i)Iant  being 
dismantled.  H.  M.  Hall,  of  .San  Francisco, 
principal  owner,  says  the  mine  will  not  be 
abandoned,  but  new  development  is  to  be- 
gin immediately.  Property  is  equipped  with 
20-staiTip  mill,  tube  mill  and  cyanide  plant 
and   a   two-mile  aerial   tramway. 

COLORADO 

Boulder   County 

UTICA  (Boulder) — ^Plans  to  construct 
flotation  mill  when  men  and  supplies  are 
available.     C.  H.  Fry  is  general  manager. 

Gilpin   County 

GILPIN-EUREKA  (Central  City)— Plans 
underground  development  and  moderniza- 
tion of  mill  with   flotation  unit. 

San    MiRuel    Coun'y 

SHIPMENTS  FROM  TELLURIDIC  dur- 
ing July  were :  Smuggler  Union  and  Black 
Bear  mines.  14  oars  to  Durango  and  51 
cars  to  Pueblo;  Tomboy,  25  cars  to  Durango 
and  16  to  Pueblo;  Total.  106  cars,  all  con- 
centrates. Shipments  for  same  month  last 
year  were  127  cars. 

CARBONERO  (Ophir) — Development  in 
progress  in  ground  operated  by  the  Ruttila- 
Brown  Leasing  Co.  and  payable  ore  has 
been  opened. 

C.\RRIBE.AU  (Ophir)  —Mine  production 
sufficient  to  keep  mill  in  operation.  Tailings 
from  old  dump  being  treated  at  flotation 
l)lant  with  satisfactory  results.  Bunk 
house,  boarding  house,  and  assa.v  office 
were  recently  destroyed  by  fire  caused  b.v 
defective  gasoline  heating  arrangement  in 
assay  office. 

BLACK  BEAR  (Telluride)— Shaft  sunk 
to  100  level,  station  cut  and  drifting  each 
way  on   vein. 

Teller   Count.v 

ACACIA  (Cripple  Creek) — Developing  on 
1400  anl  1700  levels.  Kenneth  Mackenzie 
is  general  manager. 

IDAHO 

Boundary   County 
IDAHO  -  CO.XTl.NI'INTAL       (Porthill)  — 
Eleven    laitomobile    trucks    and    10    wagons 
used  to  transport  ore  from  mill  to  Porthill. 
Tramwa\-  connects  mine  and  mill. 

Slio«*lione    County 

N.\BOB  CONSOLIDATED  (Kellogg)  — 
Cut  parallel  orebody  in  raising  to  Denver 
tunnel  level.  William  H  Beaudry  is  man- 
ager. 
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FEDERAL  MINING  AND  SMELTING 
(MuUan^ — Miners  at  Morning  mine  and  ai 
Gold  Hunter  property  have  returned  to 
work. 

SARINA  (Wallace) — To  extend  Xo.  4 
tunnel  to  cut  vein  disclosed  in  No.  2  tunnel. 

SUCCESS  (Wallace)— Have  resumed 
operations  after  shut-doNsn  since  last  April. 

KAXSA."* 

Joplin  Distrirt 

RODERS  (Harrison) — Moving  and  re- 
modeling Jersey  200-ton  mill.  \N  iH  Pur- 
chase tables,  belts,  drills,  ore  cars  and 
track. 


MICHIGAN 

Copper  District 
CALUMET  &  HECL.\  (Calumet)— Copper 
production  in  July  was  U.U 8  426  lb  Pro- 
ducers were:  Ahmeek,  1.885.705  lb.  :  Al- 
louez.  590.449  ;  C.  &  H..  5.284.105  :  Centennial 
193  006:  Isle  Royale.  1.279.579:  La  Salle. 
140  706-  0.«ceola.  1.398.216:  Superior.  130.- 
666    and   White    Pine,    215.994    pounds. 

HOUGHTON  COPPER  (Houghton)  — 
Drift  on  third  new  vein  of  Superior  lode  in 
good  copper  rock. 

XKV.\D.\ 

Clark  County 

M.\NGANESE         ASSOCIATION  (Las 

Vegas) — Ixiw  silica  manganese  ore  opened  in 
sedimentarv  formation  16  miles  southeast 
of  town.  Ore  occurs  in  flat  shoots  up  to 
"0  ft  thick.  Mining  by  chum  drilling  ana 
blasting  with  black  powder.  Ore  hauled  to 
railroad  bv  truck.  Mine  owned  by  Thomas 
Thorkildsen.  of  Sterling  Bora  Company. 

Esmeralda     County 

GR\NDMA  CONSOLIDATED  (Goldfield) 
— Shaft  completed  and  station  being  cut  at 
865  level. 

Hnmboldt  Coanty 
ROCHliSTER      MINES       (Rochester)  — 
Driving  north  on  10  and  11  levels  in  milling 
grade  ore. 

I.yon  County 

MALACHITE  COPPER  (Mason) — 
Lessees  operating  on  Malachite  and  Natchez 
workings.  Shipping  good-grade  carbonate 
and  sulphide  copper  ore. 

\\'ESTERN  NEVADA  (Mason) — Making 
regular  shipments  of  copper  sulphide  ore. 
Ore  load.^'d  at  McConnell  spur. 

BLUESTONE  (Yerrington) — New  elec- 
tric pumping  plant  completed.  New  cot- 
tages being  built  for  employees. 

Mineral    County 

AURORA  CONSOLIDATED  (Aurora)— 
Propertv  closed  down,  as  it  cannot  be 
operated  at  a  profit  under  present  condi- 
tions.    Mill  may  be  dismantled. 

WALL  STREET  (Luning) — Only  high- 
grade  copper  ore  being  shipped.  Ore  packed 
by  burro,"  wagon  haul  and  then  railroad 
freight. 

Nye  County 

TOXOPAH  DISTRICT  ore  production  for 
the  week  ended  Aug.  10  totaled  9183  tons, 
of  an  estimated  gross  milling  value  of  $156,- 
111  Producers  were:  Tonopah  Belmont, 
1899  tons;  Tonopah  Mining.  3250;  Tonopah 
ExtensiC'^.  2053  ;  Jim  Butler,  343  ;  West 
End,  974-  Halifax.  66;  Montana,  234  ;  Mac- 
Namara.  315:  Monarch  Pittsburg,  23,  and 
miscellaneous.    26   tons. 

BIO  PIXE  (Manhattan) — Milling  of 
over-size  mill  dump  resumed.  Work  de- 
layed by  slow  drlivcry  of  tube-mill  hners. 
About  200  tons  per  day  being  treated. 

MANHATTAN  CONSOLIDATED  (Man- 
hattan)--Xew  vein  cut  in  cros.scut  on  fifth 
level. 

UNIO.V  AMALGAMATED  (Manhattan) 
Opening   Earl   orebody  on    700   level. 

WIHTF-:  CAPS  ^Manhattan) — Contract 
let  to  Hlnk  Bhaft  an  additional  150  ft.  below 
fifth  level. 

TONOPAH  BELMr).VT  <^Tonopah) — Nf>w 
300-ton  mill  of  Belmont-Wagn<r  Develop- 
ment f'o  a  KubKl»llar>'  company  at  Tellunrte 
Colo.  ;  formerly  the  Alta  mine,  completed 
and   r<a'l\    for  op<ratlon. 

TO.VOI'AH  r>IVniE  (Tonopah) — Cross- 
cut on  37<i  I-  iv  opem-d  gold-Hilver 
vein  I'rlft  •  "  ft.  to  south*  sunt  In 
ore  ;' full  wl<l'  in  ore  and  one  wall 
not  exp«fM'd.  To  <  ro:H/ut  every  50  ft  to 
expon*  f'jll   width   of  on-Khoot. 

TONOPAH  ■•■'"•'•  ""  '^  Exam- 
ination of  I •  ,""- 
der    way.       I!                                                       '', ,'" 

nam- of  N>v.-..i..   »..„■..., .i  bUb- 

Hldlary  company 


OKL.\HOMA 

Joplin    District 

QUEBEC  (Douthat) — Mill  completed  and 
plant  to  be  started  soon.  E.  R.  McClelland, 
Kansas  City,   is  owner. 

BIG  TKN  (Lineolnville) — Sinking  shaft 
and  probably   will   build  mill. 

LEAD  BOY  (Miami) — To  remodel  and 
enlarge  concentrator  to  250  tons.  Expect 
to  purchase  tables,  crusher  and  compressors. 
R.    H.    Klkins   is  superintendent. 

LITCKY  JOE  (Miami) — Changed  from 
sieam  to  gas  power  and  started  mill. 

W-\XAHACHIA  (Miami) — New  mill 
readv  for  operation,  but,  there  is  a  scarcity 
of  water.  Attempt  to  be  made  to  get  suffi- 
cient  water   from   drill   hole    on   property. 

ACME  (Picher) — Operating  after  shut- 
down of  several  weeks  due  to  broken  com- 
pressor. 

CORTEZ  (Picher) — To  build  250-ton  mill 
and  expect  to  purchase  tables,  crushers, 
compressors,  conveyors  and  gas  engine. 
W.   T.    Landrum   is  superintendent. 

EAGLE  -  PICHER  (Picher)  —  Moved 
bearding  house  to  allow  sinking  of  third 
shaft  for  Crawfish   mill. 

HIDDEN  TREASURE  (Picher) — Plan- 
ning erection  350-ton  mill.  Colin  S.  Camp- 
bell, of  Oklahoma  City,  is  president.  John 
Grifford,   of  Baxter,   is  manager. 

MANHATTAN  (Picher) — Leased  to  John 
Skinner  and  associates,   who  will   operate. 

ROYAL  (Picher) — Operating  after  being 
down  several  weeks  for  overhauling. 

ALAMO  LEAD  AND  ZINC  (Quapaw)  — 
To  build  200-ton  mill  and  expect  to  pur- 
chase tables,  engine,  compressors,  crushers 
and  ore  cars.  Joe  T.  Burger,  Dallas,  Tex., 
is  superintendent. 

CHARLOTTE  (Quapaw) — Purchased  mill 
at  Granbv  and  will  move  it  to  lease  near 
old  Red  Eagle  mine,  at  Lineolnville. 

DORRIS  (Quapaw) — New  250-ton  mill 
in  operation. 

SAMBO  (Quapaw) — Purchased  by  Chas. 
H.  and  William  S.  East,  of  Lima,  Ohio, 
and  Walter  Peltier,  of  Miami.  Mill  being 
overhauled. 

HUTTIG  LEAD  AND  ZINC  (St.  Louis)  — 
To  build  200-ton  mill  and  will  purchase 
compre.ssors,  crushers,  tables,  engine  and 
boilers.     R.   M.  Simrall  is  superintendent. 

HEALDTON  (Tar  River) — Sinking  shaft 
and  expect  to  build  mill. 

OREGON 
Douglas   Count.v 

E  B  CRANE  (Cottage  Grove) — Taken 
over  the  Buena  Vi.sta  group  of  quicksilver 
mines,  situated  near  the  Douglas-.IackFon 
county  line,  and  owned  by  W.  S.  Webb,  oi 
Gold  Hill. 

•Jackson    County 

LITTLE  JEAN  (Gold  Hill)— Lease  on 
cinnabar  mine  taken  by  Toney  Ross. 
Property  equipped  with  12-pipe.  mercury 
furnace  and  has  been  a  producer  since  1878. 


Josephine  County 

AMERICAN  EXPLORATION  &  DE- 
VELOPMENT (Grants  Pass) — Unwatering 
old  Tvson  chrome  mine  on  Chrome  hill, 
near  Smith  River.  This  is  the  oldest 
chrome  mine  on  the  continent  and  was 
worked  m  the  early  70's,  but  abandoned 
in  1875. 

UTAH 

Juab   County 

VICTORIA  (Eureka) — Portion  of  the 
mine  to  be  operated   by   lessees. 

Salt  I..ake  County 

SELLS  (Alta) — Expect  to  place  tram- 
way in  operation  September  1. 

Tooele    County 

GOLD  HILL  (Gold  Hill) — Making  reg- 
ular shipments  of  lead-silver  ore.  Shaft 
retimbered  and  will  be  .sunk  to  500  level. 

SOUTH  ER.V  CO.XFEDEKATE  (Gold 
Hill) — To  install  hoist  at  shaft  and  re- 
sume sinking.  W.  C.  Davis  is  superintend- 
ent. 

WESTERN  UTAH  EXTENSION  (Gold 
Hill) — Mining  on  200  and  300  levels  of 
Mogul  shaft.  Winze  in  Helmet  tunnel  to 
be    sunk    100    ft.    in    vein. 

YELLOWHAMMER  (Gold  Hill) — Im- 
provements completed  and  mining  resumed. 

WASIIIN(iTON 

Stevens    Count.v 
NORTHWEST    MAGNESITIO    (Chewelnh) 

Pnxlur'd   4000  tons  of  calcined   mag'iesite 

during  July.      Four  kilns  are  In  servlc"  and 
two  mori-  are   to   b'-   added. 


SPOKANE  COPPER  (Loon  Lake) — To 
resume  operations.  To  crosscut  from  bot- 
tom  of    110-ft.    shaft. 

CANADA 

British    Columbia 

SILVERSMITH  (Sandon) — Opened  large 
orebody.      Will   increase  force   if  possible. 

Ontario 

APEX  (Porcupine) — Mining  plant  has 
been   sold. 

SANDY  PALLS  (Porcupine)  — Power 
pla"t  on  Mattagami  river  has  been  closed 
Decreased  calls  for  power  in  Porcupine  can 
be   met  by   the   Waweatin   plant. 

THOMPSON  KRIST  (Porcupine)  — Has 
not  been  able  to  make  arrangements  with 
N'ipond  to  continue  work  from  400  level  of 
latter    company's    property. 

CXI  HALT  SHIPMENTS  for  the  week 
ended  Aug.  10  were:  McKinley-Darragh, 
144,348  lo.  ;  Nipissing,  81,250  Dominion  Red. 
78,000  ;  Trethewey,  77,165  and  Coniagas, 
58,318  lb.  The  shipments  aggregated  less 
than  220  tons. 

COCHRANE  (Cobalt) — Has  been  leased 
by  the  T-jmiskaming,  which  will  develop. 

KERR  LAKE  (Cobalt) — July  production 
was  231,000  ounces.  For  year  ended  July 
31   production  was   2,359,229   ounces. 

MINING  CORPORATION  (Cobalt) — Has 
dropped  option  on  group  of  claims  at  Fort 
Matachewan  and  has  sold  plant  and  sup- 
plies to  the  Nipissing,  which  will  develop 
property  adjoining  the  Otisse.  < 

NIPISSING  (Cobalt) — High-grade  mill 
has  been  closed,  as  company  finds  it  can 
treat  high-grade  and  concentrates  in  the 
low-grade  mill  and  effect  a  considerable 
saving. 

PETERSON  LAKE  SILVER  COBALT 
(CobalUi — Has  completed  100-ton  mill.  J. 
W.   Hosking  is  superintendent. 

PROVINCIAL  (Cobalt) — Has  been  closed 
down,  but  is  expected  to  reopen  in  the 
fall. 

WALDMAN  (Cobalt) — Operations  on 
property,  which  is  under  option  to  the  Min- 
ing Corporation  of  Canada,  have  been  dis- 
continued. 

KEELEY  (South  Lorraine) — To  resume 
operations  in  charge  of  Malcolm  Black. 
West  of  Wettlaufer  mine  and  developed  by 
several  shafts. 

PITTSBURGH  LORRAINE  (South  Lor- 
raine)— Has  leased  Wettlaufer  mill  and 
mine  and  is  carrying  on  exploration  work. 
R.  T.  Strong  is  manager. 

LAKE  SHORE  (Kirkland  Lake) — Treated 
1761  tons  of  oie,  averaging  $24.61  and 
received  $43,353  in  June.  Most  of  the  ore 
came   from   development. 

ONTARIO-COLORADO  (Matachewan) — 
Diamond  drilling  of  this  property,  formerly 
the  Otisse,  is  meeting  with  favorable  re- 
sults. 

OTISSE  (Fort  Matachewan) — Four  dia- 
mond drill  holes  have  been  put  down  and 
drilling   is  being  continued. 

SULLIVAN  (Matachewan)  —  Surface 
samples  show  high  grade  gold  content. 

MclVOR  CLAIMS  (Beatrice  Lake)— 
Small  mining  plant  has  been  installed. 

MILLER  INDEPENDENCE  (Boston 
Creek) — Sinking  has  been  resumed.  Tc 
sink  shaft  to  200  level  and  drift  east  and 
west. 

RENAUD  CLAIMS  (Boston  Creek) — Has' 
been  taken  over  by  Robert  Norrington. 
representing  Detroit   interests. 


CORDOVA  (Cordova  Mines) — Electrli 
plant  to  i)roduce  ferrochrome.  Crude  or' 
obtained  from  Quebec.  P.  Kirkegaard  is  li 
charge. 

HOWIE-COCHENER  (Lightning  River 
— Installed  plant  and  will  resume  shaf 
sinking. 

I'KKll 

Jiinin 

CERRO  DE  P.'VSCO  (Cerro  de  Pasco)- 
July  production  was  2619  tons  of  blist< 
copper. 

ASIA  j 

Chosen  I 

ORIENTAL  CONSOLIDATED  (Unsai, 
— July  ch'anings,  $111,000.  June  tonnai 
mil!<(i    aggregated   25,289   tons. 
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The  Market  Report 
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SILVER  AND  STERLING  EXCHANGE 


Aug. 

15 
16 
17 


Sterl- 
ing 
Ex- 
change 


4.7600 
4.7600 
4.7600 


Silver 


New 
York, 
Cents 


99| 
991 
991 


Lon- 
don, I 
Pence    Auc. 


Sterl- 
ing 
Ex- 
change 


4811 

mi 

481i 


19  U.7550 

20  (4.7550 

21  14.7550 


Silver 


New  I  Lon- 
York,  don, 
CentslPence 


lOlJ  48H 
lOU  I  48|| 
lOU   I  49^ 


New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Electro- 

Aug. 

lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

15 

*26 

8  05 

85 
8.70 

16 

*26 

8  05 

@8  80 
8.70 

17 

*26 

8.05 

@8.80 
8.75 

19 

*26 

8  05 

7.  75 

@8  85 

81 
@9 

9 
@9i 

20 

*26 

8.05 

21 

*26 

8.05 

7.75 

*  Price  fixed  by  agreement  between  American 
copper  producers  and  the  U.  S.  Government,  accord- 
ing to  official  statement  for  publication  on  Friday, 
September  21,  1917,  and  July  2,   1918. 

t  No  market. 

The  above  quotations  (except  as  to  copper,  the 
price  for  which  has  been  fixed  by  agreement  between 
American  copper  producers  and  the  U.  S.  Govern- 
ment, wherein  there  is  no  free  market)  are  our 
appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers 
and  agencies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing  values  of  the  metals  for  the 
deliveries  constituting  the  major  markets,  reduced  to 
basis  of  New  York,  cash,  except  where  St.  Louis  is 
the  normal  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  0.10c. 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35c. 
per  100  lb.  above  St.  Louis. 


LONDON 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

3M. 

Spot 

3M. 

Aug. 

Spot 

3M. 

Spot 

15 
16 
17 
19 
20 
21 

122 
122 

122 
122 
122 

122 
122 

i22 
122 
122 

137 
137 

i37 

137 
137 

385^ 
385i 

3815 
377i 
3755 

3854 
385; 

3815 
3775 
3755 

294 
295 

295 
29.4 
295 

285 
28i 

285 
285 
285 

54 
54 

54 
54 
54 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2240  lb.,  with  American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reckoning 
exchange  at  $4.7515:£295  =6.2576c.;£54=  1 1.4545c.; 
£n0  =  23.3333c.;  £125  =  26.5151c.;  £260  =  55.1513c.; 
£280  =  59.3937c.;  £300  =  63.6362c.  Variations,  £1 
=  0.2121205c. 


Metal  Markets 

NEW   YORK — Aug.   21,    1918 

The  main  feature.s  of  interest  in  the  metal 
markets  this  week  were  the  advances  in  the 
pvices  of  zinc  and  silver,  the  continuation 
of  the  easiness  in  tin,  and  more  acuteness 
in   the   stringency   in   lead. 

Copper — There  was  nothing  of  special  in- 
terest  to   report. 


The  copper  selling  contract  between  the 
Granby  Consolidated  Mining,  Smelting  and 
Power  Co.  and  the  American  Metal  Co. 
will  soon  expire  and  will  not  be  renewed. 

The  United  Verde  Copper  Co.  has  taken 
over  the  sale  of  its  own  copper,  which  here- 
tofore has  been  sold  by  L.  Vogelstein  & 
Company. 

Copper  Sheets — Situation  unchanged  ; 
prices  not  quoted.  Copper  wire  is  quoted 
at  29  to  30c.  per  lb.  f.o.b.  mill,  carload  lots, 
subject  to  any  change  in  the  price  of  cop- 
per.    Unchanged 

Tin — The  recent  large  arrivals  of  tin, 
together  with  reluctance  on  the  part  of 
buyers,  have  produced  a  decidedly  easier 
situation  in  this  metal.  Even  some  lots  of 
Straits  tin  have  turned  up  in  the  market, 
one  or  two  sales  at  90c.  being  reported. 
However,  this  kind  of  tin  is  earmai'ked  for 
Governmental  purposes  and  is  subject  to  al- 
location ;  whei-efore  there  is  no  general 
market  in  it.  Banka  tin  and  99%  grades 
have  sold  at  88c.  Howevei-,  shipments  of 
Banka  cannot  be  contracted  in  Batavia  for 
less  than  $1.  The  East  is  very  firm,  and 
local  dealers  look  for  higher  prices  again 
in  this  market. 

Singapore  quoted  £381J,  c.i.f.,  London,  on 
the  15th;  £383 J  on  the  16th;  £379i  on  the 
19th;  £377i  on  the  20th;  and  £375J  on  the 
21st. 

Lead — The  situation  remains  unchanged. 
August  lead  is  no  longer  to  be  had,  and 
practically  the  same  can  be  said  of  Septem- 
ber supply.  Anyhow,  the  latter  is  very 
scarce  indeed.  The  production  of  domestic 
lead  in  the  first  semester  of  1918  was  266,- 
874  tons,  not  including  antimonial.  This 
figure  is  to  be  compared  with  .')63,000  for 
the  whole  of  1917,  and  570,000  tons  in  1!U6  ; 
wherefore  it  is  evident  that  there  has  been 
a  serious  decline  in  production,  which  is 
the  root  of  the  present  trouble.  The  pres- 
ent effort  is  to  reduce  non-essential  con- 
sumption    still     further. 

Under  date  of  Aug.  20,  the  following 
notice  was  sent  out  by  Clinton  H.  Crane, 
chairman  of  the  Lead  Producers'  Commit- 
tee: "The  demand  for  pig  lead  for  use  on 
vital  war  work  is  now  so  acute  that  all 
possible  conservation  of  the  existing  supply 
has  become  imperative.  The  Lead  Pro- 
ducers' Committee  for  War  Service  ear- 
nestly requests  the  cooperation  to  this  end 
of  every  manufacturer  and  dealer.  All  are 
asked  to  endeavor  to  eliminate  non-essen- 
tial uses  of  lead  in  order  that  there  may 
be  more  available  for  direct  and  indirect 
United  States  Government  orders  and  for 
other  work  of  national  importance.  It  is 
necessary  that  all  consumers  and  jobbers 
refrain  from  accumulating  any  stocks  ex- 
cept such  as  will  allow  a  reasonable  work- 
ing margin.  No  pig  lead  whatsoever  will 
be  sold  by  producers  for  re-sale  in  carload 
lots.  Re-melted  or  scrap  lead  is  not  to  be 
sold  at  higher  prices  than  the  current  mar- 
ket for  virgin  lead.  Retail  dealers  may  be 
supplied  solely  on  the  basis  of  their  agree- 
ment to  re-seil  only  to  customers  whose  re- 
quirements appear  to  be  essential,  and  also 
to  limit  the  price  charged  to  Jc.  per  lb.  in 
excess  of  the  ruling  wholesale  price." 

By  a  typographical  error  the  quotation 
for  3  months  lead  in  London  on  Aug.  12 
was  giv3n  at  £29i  instead  of  £28i,  the 
latter  being  the   correct  figure. 

Zinc — This  market  advanced  rather  rap- 
idly on  only  a  moderate  volume  of  busi- 
ness. The  reasons  for  the  advance  are 
rather  mysterious.  The  weekly  statistics 
that  are  now  being  published  have  been 
favorable,  and  without  reflecting  any  fun- 
damental change  they  have  undoubtedly 
created  a  more  optimistic  sentiment.  Some 
recent  buying  for  export  to  Japan  has 
probably  had  an  effect  also.  We  are  in- 
clined to  think,  however,  that  some  do- 
mestic manufacturers  who  have  failed  to 
cover  their  requirements  for  the  remainder 
of  this  year  have  overstayed  their  market 
too  long.  On  the  19th  spelter  sold  at  8.75c. 
in  the  early  part  of  the  day,  while  in  the 
latter  part,  8.85c.  was  realized  for  a  round 
lot,  with  buyers  over.  On  the  20th  9c.  was 
realized,  and  on  the  21st  there  were  sales 
in  the  morning  at  9c.,  and  in  the  afternoon, 
at   9ic.,   with  buyers  oyer. 

The  sheet  zinc  producers  met  the  war 
Industries  Board  on  Aug.  21  and  discussed 
price,    with   the   result   of   an    agreement  to 


maintain  the  existing  prices.  The  producers 
proved  !-ubstantial  increases  in  cost  of 
production,  but  made  no  request  for  higher 
prices.  The  producers  of  high-grade  and 
refined  zinc  are  to  meet  the  War  Industries 
Board  on  Aug.  22.  In  their  case  an  awk- 
ward situation  develoi)s,  for  with  common 
sijelter  at  9c.,  high-grade  will  have  to  be 
higher  than  12c.,  else  refining  by  redistilla- 
tion will  cease,  a  margin  of  3Jc.  being 
reckoned   necessary    for   that   purpose. 

Zino  Sheets — TTnchanged  at  •*''5  per  100 
lb.,  less  usual  trade  discounts  and  extras  as 
per  list  of  Feb.  4.     Unchanged. 

Aluminum — Price  fixed  at  33c.  per  lb.  for 
lots  of  50  tons  or  more,  ingot,  98-99'/^ 
giade.  Sheets  are  42c.  per  lb.  for  18  gage 
and  heavier.  Price  established  June  1  and 
continues  to  Sept.   1.      Unchanged. 

Antimony — Strength  in  this  market  con- 
tinued. There  were  .some  Governmental  in- 
fiuiries  here,  and  Japan  was  reported  again 
to  be  a  buyer  in  China.  The  course  of  the 
market  in  the  near  future  will  depend  a 
good  deal  upon  the  situation  as  to  the 
stock.  It  is  the  common  opinion  that  the 
latter  has  been  much  reduced.  We  quote 
spot  at  14J'fi)14Jc.  We  quote  futures  at 
131'ril3Jc.,   c.i.f.,    in  bond. 

BiKmuth — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3.50  per 
lb.  for  wholesale  lots — 500  lb.  and  over. 

Cadmium — This  metal  is  quoted  $1.50(5 
1.75   per   pound.      Unchanged. 

Xicke! — Market  quotation:  Ingot,  40c.; 
shot  43c.  ;  electrolytic  45c.  per  lb.  Un- 
changed. 

Quicksilver — Unchanged  at  $125.  San 
Francisco  reports  by  telegraph,  $117.50, 
Steady. 

Gold.  Silver  and  Platinum 


Gold  aiid  Silver  Shipments — According  to 
a  report  from  the  United  States  Sub-Treas.' 
ury,  gold  coin  amounting  to  $205,000  has 
been  withdrawn  for  shipment  to  Mexico. 
In  addition,  it  was  announced  that  $l.(H((t.- 
000  in  silver  had  been  withdrawn  from  the 
assay  office  for  shipment  to  India.  This  i^; 
presumably  a  part  of  the  silver  melted  from 
silver  dollars  by  the  Treasury  Department. 
100,000,000  of  these  coins  having  been 
melted  within  the  last  three  months  to 
provide  silver  for  shipment  to  China,  Japan 
and  India. 

Silver — The  Treasury  Department  issued 
a  ruling  en  Aug.  15,  1918,  defining  the  fu- 
ture policy  of  the  Government  with  re- 
spect to  silver  exportations,  and  the  order 
was  published  in  the  press  throughout  the 
country  as  follows: 

"Under  the  authority  of  the  act  of  Con- 
gress aporoved  Apr.  23,  1918,  silver  has 
been  sold  by  the  Secretary-  of  the  Treas- 
ury at  a  price  which  will  permit  the  Treas- 
ury, from  new  purchases  of  a  correspond- 
ing amount  of  silver  at  the  price  of  $1 
per  fine  oz.,  to  recoin  the  silver  purchase! 
into  silver  dollars  without  loss.  In  order 
to  provide  for  the  various  items  of  ex- 
pense involved,  it  was  found  necessary  to 
fix  the  price  for  which  silver  was  sold  at 
$1.01i  per  fine  oz.,  and  it  was  made  a  con- 
dition of  sale  that  the  purchaser  should 
not  pay  a  higher  price  for  silver  in  other 
markets  than  in  those  of  the  United  States. 
Up  to  the  present  time  the  Federal  Reserve 
Board  has  freely  granted  licenses  for  the 
export  of  silver.  In  order,  however,  to  cor - 
serve  the  use  of  silver,  export  licenses  for 
silver  will  hereafter  be  granted  only  for 
civil  or  military  purposes  of  importance  in 
connection  with  the  prosecution  of  the  wa-, 
and  only  in  cases  where  the  exporter  cer- 
tifies that  the  silver  to  be  exported  has 
been  purchased  at  a  price  which  does  not 
directly  or  indirectly  exceed  $1.01  i  per  oz. 
1000  fine,  at  the  iJoint  where  silver  is  re- 
fined in  the  case  of  silver  refined  in  the 
United  States  or  at  the  point  of  importa- 
tion in  the  case  of  imported  silver.  Appli- 
cations for  licenses  to  export  silver  should 
also  state  from  whom  the  silver  was  pur- 
chased, the  point  at  which  silver  was  de- 
livered to  purchaser,  for  whose  account  and 
by  whose  order  and  for  what  purpose  the 
silver  is  to   be  exported." 

This  ruling  in  effect  establishes  a  maxi- 
mum price  of  $1.01  J  per  oz.  1000  fine,  and 
the  silver  price  will  hold   at   this   figure   so 
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long  as  Uie  demand  for  f>^P?rt  exceed^  the 
supply.     Our  Government  ^-/ll  consequenu> 
bo    unable    to    purchase   /'l^f^    ;!t    f^    §|1 
fine  oz.    until   this   law   of   supplj    ^na    ae 
nand  operates  to  bringr  the  price  of  s^^^^'^ 
in   the  open  market   down   t^   that  figure. 
The  British  Treasury  lias  raised  its  max 
mum    price    to    "li^id-  .Jo^ ''onform    to    'naxi 
mum  price  in  the  United  States      Tht    ^«e^^^ 
York  official  price  has  been  fixed  at  5l.Uis 

^^^.I^^icalf^ill^  at   New  Yor^:    Aug.   15 
77      Aus.   16.    77:   Aug.   1..    •7.   Aug.    i», 
Aug.    -').    TS  :   Aug.    21.    1 8. 

Platinum.  Palladium  and  J,"'""!"T;tiv^K 
fixfd   at    *1'>5.    $135    and    »1.:>.    ieH>ectnei>. 


8  ; 


Zinc 

Joplin,    Mo 


and   Lead  Ore 

n — Blend 


Markets 


per    ton. 


Blende.     10.835; 
tons.     Value,  all 


high    $77.20:  basis  60',    zi'\C-  l'/^'"'",'?.-,  IA??' 
Cllss  B.   $65fi60:   Prime  ^^  ?^l^»-":.-*^ril  sf 
ko:    calamine,   basis  .40^,    ^IVi'nnl      IsflO 
Average      selling     prices:      blende       555. lU  . 
cahunine.    $36.83:   all  zmc   ores.    |54.65. 

lead  high  $102.70:  basis  80',,.  leaci, 
$100-  average  selling  price,  all  grades  ot 
lead  ore.  $100.26  per  ton 
Shipments  the  week: 
calamine.  278:  lead.  15.: 
or«><;  the  week.   Si  60.650. 

The  closing  strength  of  last  week  was 
manifested  in  a  $5  advance  on  purchases 
this  week,  and  this  week  closes  e\en  nrmer 
l^th  all  buvers  in  the  market  wi^h  larger 
orders  to  fill,  and  sellers  today  declining  to 
^ell  until  next  week's  market.  For  awhile 
testerdav  there  was  a  lull,  then  heavier 
orders  came  to  the  buyers  and  the  sellers 
stiffened   and   then   declined    to   sell. 

PlatteviUe,  Wis..  Aug.  1*— 'Blende^  basis 
60'-,  zinc.  $75  for  premium  grade  Highest 
•settlement  price  reported  was  $  /  4  pei  ton. 
High-lead  blende,  base  $47.50.  Lead  ore. 
ba.sis  80',  lead  $93  to  $95  per  ton  Ship- 
ments reported  for  the  week  were  2614  tons 
blende.  503  tons  galena  and  598  tons  ?ul- 
Dhur  ore  For  the  year  to  date,  the  totals 
I""   a"  oai     tnns    blende.    4809    tons    galena 

During   the 


alloys  As  to  steel  mill  outputs,  the 
greater  restrictive  influence  is  shortage  ot 
scrap,  particularly  shortage  of  the  bettei 
grades,     and     this,     of    course,     cannot     be 

The  testimonv  of  department  representa- 
tives   before    Congressional    committees    in 
connection  with  the  draft  la^v,  that  the  ^^al 
can  be  won   in   1919.   gave   the  steel   indus- 
try   no    new    view,    as    that    idea   has    been 
entertained   for  several   weeks   at  least    anrt 
is   no   doubt    based   upon    the   m-ifnitude   ot 
the   prei);n-ations.    with   which    the   trade   is 
familiar,    though   there    has   ahyays    been   a 
ban  ui)on   the  giving  out   of  details.      As   to 
steel    consumption,     additional     information 
is   made   available    through   the   othcial    an- 
nouncement within  the  ^veek  that  the  ware- 
houses built  and   being  built  in  the  United 
States  bv  the   (\)nstruction   Division  of  thi 
Armv    total    $218,000,000     in    cost    and      n- 
volve    33.800.000    sq.    ".     and    are   made    al- 
most  entirely  of   concrete,    bnck   and    stetl. 
With    only    moderately    favorable    condi- 
tions, the  production  of  finl-^l^f-d /oiled  steel 
in    the   present    half   year    should   be    about 
18,000,000    net   tons,    taking   account   of   the 
summer  curtailment,  and  a  rate  of  40-Of'O;- 
000    net   tons   a    vear    is    distinctly    possible 
for  the  future,   and.  some   new  construction 
is  under  consideration. 

PiB    Iron— The    shortage    of   pig    ""on    has 
gro^^M^    more    pronounced    and    is    yajiousb 


STOCK  QUOTATIONS 


N.  Y.  EXCH.t  Aug.  20  [BOSTON  EXCH.*  Aug. 20 


:{1 


ascribed  to  a' combination  of  causes,  pooi 
nualitv  of  coke,  shortage  of  coke,  indiftei- 
ence  of  labor  at  some  furnaces,  too  much 
Wast-fuinace  capacity  on  ferromanganese 
^nd  spiegeleisen— 19  furnaces  at  last  coun 
l^shoftale  of  scrap,  requir  ng  openhearth 
furnaces  to  use  more  pig  iron  than  loi- 
mal  an1  the  heavy  demands  of  (,ieat 
Britain  France  and  Italy.  Selling  for  first 
hllf    1919    has    practically    stopped,    partly 
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shipped    to 


and    31.817    tons    sulphur   ore. 
week     2325     tons     blende     was 
separating  plants. 

Other  Ores 

Chrome    Ore— Offerings    from     the    West 
are    more    liberal,    especially    of    the    loA^er 
grades,  and  prices  are  a  shade  easier. 
Manganese  Ore — Unchanged. 
Molybdenum  Ore — Unchanged,  with 

buyers  conspicuous  by  their  absence. 

Tumr-ten — The  market  continues  ver>-  ac- 
tive in  high-grade  ores,  and  high-grade 
«*cheelite  is  difficult  to  obtain  at  the  prices 
fjuoted  ?25.5o  per  unit.  The  highe.st  grade 
wolframite  realized  $24.50;  lower  grade 
wolframite,  high  in  tungstic-a<u1  content, 
sold  for  r24  :  wolframite  with  a  slight  per- 
centage of  impurities  sold  tor  $23.  Impure 
-jcheelif's  are  hard  to  market  :  impure  wol- 
framites are  quoted  at  $18  to  $20  per  unit. 
Pvritps — Spanish  lump  is  quotable  to 
those  who  posses.s  a  license  from  the  (jO^- 
ernment  at  17c.  per  unit  on  the  basis  of  9s. 
ocean  freight,  buyer  to  pay  war  rusk,  less 
•"-,  and  e\<e.ss  freight:  but  no  sulphur  im- 
TOrts  are  being  received.  Domestic  pyrites 
is  .selling  at  a  price  of  25c.  i>er  unit,  fob. 
mine,  according  to  delivery  ba-sis.  Some 
mines  in  ihe  South  are  reporting  prices  as 
34c  per  unit  for  lump  and  32c.  per  unit 
for  fines  f  o.b.  mines.     Unchanged. 


seem  "to  '  faVo^'"  opet-ation  Allocati^^^^^^^ 
for  earlv  deliveries  continue  bea\  \ . 
steel  mills  that  have  always  got 
their  pig  iron  from  the  same  source ^unde^^ 


Ii 


Trade    Review 


The 


riTTMll  KCill — -Vug.   20 
w.-ather    has    been    favorable    in    the 


pant  few  davB  from  the  production  stand 
point  and  furnaces  and  mills  are  beginning 
to  IfKik  for  r.-cord-breaking  outputs  within 
a  few  weeks.  Curtailment  in  output  from 
weather  cotiditions  this  season  has  been 
unprefedeiiiedlv  small.  On  account  of  vari- 
ous troubleH  from  time  to  time,  chiefly  coke 
Bhortage  output  has  at  no  time  been  at 
rated  capacity  Hlnce  late  in  1916.  Record 
raten  of  ;<<-lual  product  ion  may  be  reached 
withoat  capacity  op<  ration  being  attained, 
b«cauH<?  there  ha,s  be«-n  rrmch  lncrea.se  In 
<,r  output  being  at  less 
riK  carefully  studied. 
■.  little  actual  short- 
■l-raide  complaint  re- 
\\:\.  BecaUHe  of  poor 
MiHuniptlon  per  ton  of  pig 
bitrh  and  there  iH 
■  ..utpiit.  In 
too  many 
ririil  Hple- 
,{..l..,-.t,     V.I  ■'      than 

pl»     Iron.  are 

likely  to  oi'  '"   I*'K 

iron.    Whiob    r-    •';,r'.r    .1    in    ■  r,.-    ,,i,.  ■.►;.ine«c 


Some 

long-t^rfn  "contVacVs  ^  have  "had'  to  depend 
large  v  upon  allocations,  as  the  iron  the> 
usuallv  get  is  still  more  useful  in  some 
ofher  connection  There  are  Practically  no 
open-market        transactions.  ^''°*',%ices 

represent  forced  orders  at  the  set  prices, 
which  remain:  Bessemer.  $35.20,  pasic. 
$3^-  foundry  $33:  malleable,  $33^50  ;  forge, 
$35:  fob  furnace,  freight  from  Valleys  to 
PiUsburgh  being  $1.40  and  from  six  de- 
tached furnaces  somewhat    leas. 

Steel— Substantially  all  the  soft  steel  in 
unfinished  form  is  already  moving  in  ap- 
proved channels,  leaving  nothing  new  to 
be  sold  m  the  market  or  to  be  allocated. 
Prices  remain:  Billets,  $47.50;  sheet  bars 
and  small  billets,  $51;  .slabs,  $50  rods, 
$57  Oilv  occasional  small  lots  of  shell- 
discard  steel  come  out,  and  a,ny  that  can 
possiblv  be  graded  as  forging  is  sold  under 
that  category. 

Ferroallovs — Ferromanganese  was  re- 
cently in  "poorer  supply,  but  there  is 
no  difficulty  at  present,  and,  as  noted  above, 
some  observers  think  too  much  is  being 
produced  and  that  some  furnace  capacit> 
should  be  diverted  to  pig  iron,  which  is 
nVore  urgently  needed.  On  the  whole  do- 
mestic rres  have  not  proved  as  good  as 
pvnected  being  too  lean,  and  more  Bia- 
zflan  ore  will  have  to  be  imported  than 
wa.s  counted  upon,  but  the  authorities  will 
take  care  of  this.  The  recent  recoin- 
mendation  that  large  consumers  cover  for 
the  first  half  of  1919  is  interpreted  to  mean 
that  the  price,  although  not  formally  fixed, 
as  in  pig-iron  and  .steel  products,  wi  1  con- 
tinue and  that  ore  will  be  provided  at  a 
fair  cost  The  market  is  only  moderately 
active  despite  the  recommendation  as  to 
uvjng  for  first  half  of  1919.  Some  large 
consumers  are  already  covered,  though 
others  have  not  yet  begun  to  buy.  Th; 
market  remains  at  $250.  delivered  for  .OS 
ferromanganese,  with  $4  a  ""'t  for  higher 
manganese  content,  and  at  $75.  lumace, 
for  If,';    spiegeleisi'U. 
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('„Ue — As  bvproduct-coke  production  in- 
creased during  the  second  quarter  ot  the 
vear  through  the  completion  of  more  ca- 
bacitv  the  beehive  production  seemed  in  a 
fair  wav  to  continu<.  Init  in  the  last  few 
weeks  beehive  production  has  decreased  al- 
most as  much  as  byproduct  has  increased. 
the  coal  for  Ihe  new  byproduct  ovens  hav- 
ing to  be  taken  from  beehive  ovens  to  large 
extent  Oenerallv  speaking,  the  country  s 
is    now    ruiminK    at    a    trifle    abovi 
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output 


now  running  at 
fiOO'OOO  net  tons  a  week  beihlve  and  a  tnlle 
aljove  525,000  net  Ions  by jiioduct,  with  pros- 
t)eclH  that  bvprodu<-l  will  pa.ss  beehive  In 
from  two  to  four  months.  11  was  In  the 
firHl  week  In  .inly  that  byproduct  produc- 
tion   firKt   croSKcd   the    r.OO.onn-ton   mark. 
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RECEPTION    ROOM,    AMERICA:;    i:,.Silll   U.    cji     MIXIXt;    EXGIXIOKRS.    KXCIXEERIXO   SOCIim  I  OS'    ULILKIXG 

American  Institute  of  Mining  Engineers 

And  the  War 


By  BRADLEY  STOUGHTOX 


OF  THE  seven  thousand  present  members  of  the 
Institute,  612  are  known  to  be  in  the  army  of  the 
United  States  or  its  Allies,  24  are  in  the  navy, 
59  in  the  air  service,  two  are  enrolled  in  the  Red  Cross, 
and  101  are  engaged  in  other  branches  of  Government 
work.  Already,  13  are  known  to  have  died  in  service, 
making  a  total  of  811  of  which  the  Institute  has  definite 
records  at  this  time.  These  records  are  doubtless  in- 
complete, as  there  are  many  members  whose  addresses 
are  lacking  and  who  have  given  instructions  to  hold  all 
mail  and  publications,  presumably  because  they  have 
left  for  the  front. 

It  is  proper  that  record  should  be  made  here  of  the 
names  of  those  who  have  made  the  supreme  sacrifice, 
notwithstanding  that  we  know  the  list  to  be  still 
incomplete. 

At  the  Colorado  meeting,  memorial  services  will  he 
held,  at  which  the  professional  and  military  records  of 
each  of  these  men  will  be  pi'esented  so  far  as  they  can 
be  obtained.  Later,  this  information  will  be  published 
in  the  A.  I.  M.  E.  Bulletin,  together  with  photographs. 

In  all  justice  to  the  patriotism  of  many  scores  of  other 
members  between  the  ages  of  18  and  45,  it  should  be 


recorded  that,  at  the  sacrifice  of  personal  desire,  they 
are  continuing  their  engineering  work  in  providing 
munitions  and  resources  for  carrying  on  the  war. 
through  the  conviction  that  in  this  way  they  are  render- 
ing their  most  valuable,  if  not  the  most  spectacular, 
service  to  the  cause  for  which  others  are  risking  their 
lives.  Finally,  there  are  many  members  of  the  Insti- 
tute who  are  giving  a  share  of  their  time  to  professional 
work,  without  remuneration,  at  the  recjuest  of  the  Gov- 
ernment. These  services  include  examinations  of  ore 
deposits  or  districts  in  which  the  Government  is  in- 
terested; professional  visits,  some  of  them  outside  of  the 
country,  searching  for  "war  minerals"  of  which  there 
is  a  scarcity ;  researches  on  the  properties  of  metals  and 
processes  of  production;  and  part-time  occupation  as 
consulting  engineers  or  metallurgists  to  the  Ordnance, 
Navy,  and  other  Government  departments. 

Probably  no  group  of  men  is  more  actively  engaged  in 
professional  life  than  are  mining  engineers  and  metal- 
lurgists in  producing  materials  necessary  for  carrying 
on  the  war,  including  steel,  of  which  cannon,  rifles,  pro- 
jectiles, ships,  and  machinery  are  made;  copper  !"or  elec- 
tric conductors,  projectile  bands  and  so  forth;  zinc  for 
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cai-tridge  brass;  lead  for  bullets,  etc.;  platinum,  mer- 
cury and  other  metals  necessary  for.  or  accessory  to,  the 
m  inufacture  of  arms  and  explosives.  Then  there  are 
m  iny  minerals  essential  for  the  manufacture  of  war 
materials,  of  which  a  scarcity  has  been  brought  about  by 
the  difficulties  of  ocean  transportation.  Members  of  the 
Institute  have  responded  most  generously  in  assisting 
in  the  discovery  and  stimulating  the  production  of  these 
minerals  at  home:  some  by  giving  up  their  professional 
work  entirely  and  going  into  the  Government  serv'ice, 


in  the  financial  and  other  support  of  the  National  Re- 
search Council  and  of  the  War  Minerals  Committee. 
It  rendered  active  service  in  stimulating  the  production 
of  manganese  and  pyrite,  and  has  been  effective  in  sup- 
plying a  great  many  engineers  for  Government  work 
through  a  central  body  maintained  for  the  purpose  of 
acting  as  a  medium  in  this  respect  between  all  Govern- 
ment departments  and  the  technical  societies. 

At  the  request  of  several  departments  of  the  Govern- 
ment, the  Institute  is  furnishing  them  free  copies  of  its 


DIED  IN  SERVICE 

LEiriS     NEWTON    BAILEY 

Dud  of  pneunionui,  Apr.  30,   1918. 

LOUIS     B  AI  RD 

Died  on   battlefield  in    1915. 

WILLIAM    MORLEY     COBELDIGK 

Died   from  gas  poisoning,   Oct.   7,    1915. 

RALPH    DO  V  GALL 

Killed  in  net  ion. 

ALFRED     W I N T E  R     EVANS 

Killed  in   action.   Oct.    12,    1917. 

WILLIAM      HAGUE 

Died  in  active  service,  Jan.   \,   1918. 

WILLIAM     T.     HALL 

Killed  in  action  in  France.  May    19,    1917. 

I  0  H  N    D.     I  R  F  I  N  G 

Died  in  active  service  in   b  ranee,  July  26,    1918. 

EDWARD     H.     PERRY 

Killed  in   action.  Mar.   30,    1918. 

FRANK     R E M I  A  G T O N     PRETY M A N 

Killed  in  action,  Jane    17.    1916. 

F  R  E  D     B.     R  E  E  C  E 

A  illcd  in  action. 

SO  REN     RING  LUND 

Died  July   24,    1918. 

GEORGE     ROPER.     JR. 

Killed  in  aero  accident  in   England,  May  25,    1918. 


and  others  by  profes.sional  work,  reconnaissance,  mine 
examinations,  and  like  activities.  The  net  result  has 
l>e€n  the  addition  to  the  resources  of  our  own  country 
of  valuable,  and  in  .some  ca.ses  enormous,  deposits  of 
sulphur,  and  of  chromite,  mangane.se,  and  other  steel- 
alloying  elements. 

In  its  official  capacity  the  In.stitute  has  assisted  in  the 
recruiting  of  the  11th  Railway  Engineers;  in  active 
participation  in  the  work  of  the  Naval  Consulting 
Board,  and  the  War  Committee  of  Technical  Societies; 


Bulletin,  and  at  the  request  of  the  American  Library 
Association  it  is  sending  its  Bulletin  to  a  great  many 
of  the  military  cantonments,  especially  where  engineers 
are  being  trained.  Lack  of  space  forbids  recording  ! 
the  many  services,  official  and  semi-official,  that  are 
l)eing  rendered,  but  mention  should  be  made  here 
of  the  generosity  of  Dr.  Gardner  F.  Williams,  who 
has  donated  a  great  many  copies  of  his  book  "The 
Diamond  Mines  of  South  Africa,"  which  is  adver- 
tised   and    sold    by    the    Institute,    the    entire    proceeds 
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being  turned  over  to  the  American  Red  Cross.  Several 
hundred  dollars  has  been  contributed  in  this  way, 
neither  Dr.  Williams  nor  the  Institute  receiving  any 
share  of  the  proceeds,  nor  any  return  of  the  expense 
of  sale  and  distribution. 


The  A.  I.  M.  E.  in  Colorado 

There  are  243  members  of  the  Institute  in  Colorado. 
Of  these,  114  reside  in  Denver,  making  that  city  one  o7 
the  large  and  representative  centers  of  the  society.  The 
intensive  mineral  development  in  the  state  and  the  suc- 
cessful exploitation  of  mapy  mines  in  widely  separated 
localities  have  made  Colorado  an  attractive  field  for 
mining  engineers  and  metallurgists. 

From  a  technical  standpoint  Colorado  en^neers  must 
be  credited  with  many  notable  contributions  to  the  ad- 
vancement of  the  industry.  Among  th  more  important 
are  development  of  sampling  companies  and  principles 
of  ore  sampling;  concentrating,  sampling,  cyi  nide  and 
chlorination  mill  design,  construction  and  operation; 
treatment  of  the  telluride  gold  ores  of  Cripple  Creek; 
development  of  silver-lead  smelting,  and  gold  and  silver 
refinery  practice;  Bartlett  process  lOr  the  treatment  of 
lead-zinc  sulphide  Gi*es;  chemical  treatment  of  uranium, 
vanadium  and  tungsten  ores ;  production  of  ferroalloys ; 
design  of  bag-houses,  dust-filtration,  and  smelting-worka 
flue  systems;  construction  of  improved  crushing  rolls, 
concentrating  tables,  ball  mills,  and  other  ore-dressing 
appliances;  design  and  construction  of  silver-lead  and 
pyritic  blast  furnaces;  application  of  wire-rope  tram- 
ways to  a  difficult  topography  and  their  extensive  use 
for  mining  transportation;  use  of  long  mine  adits  for 
development  and  drainage  purposes,  and  the  development 
of  methods  for  their  construction ;  invention  and  intro- 
duction of  the  Waugh  stoping  drill,  the  water  Leyner 
drill,  and  the  Leyner  air  compressor. 

The  most  noteworthy  plant  in  the  state  is  that  of  the 
Colorado  Fuel  and  Iron  Co.  at  Pueblo.  Despite  many 
difficulties,  this  company  has  established  an  important 
j  iron-  and  steel-making  industry.  Steel  and  iron  are 
not  only  turned  out  in  pig  and  billet  form,  but  as  wire, 
nails,  spikes,  bolts,  nuts,  reinforcing  bars,  blacksmith 
iron,  wire  fencing,  steel  rails  and  structural  steel,  and 
cast-iron  pipe. 

The  more  important  Colorado  corporations  include 
the  Portland  Gold  Mining  Co.,  which  paid  dividends 
until  the  beginning  of  1918  amounting  to  $10,957,080. 
The  Victor  Mill,  at  Victor,  is  a  notable  installation  in 
many  respects;  and  the  Independence  mill,  in  the  same 
locality,  which  is  of  more  recent  design  and  construction. 
The  Victor  and  Independence  mills  have  a  combined 
rated  capacity  of  60,000  tons  monthly.  The  Golden 
Cycle  plant,  at  Colorado  Springs,  is  a  special  installation 
designed  for  handling  high-grade  ores  of  an  uncommon 
type.  The  American  Smelting  and  Refining  Co.  operates 
important  plants  at  Denver,  Pueblo,  Durango  and  Lead- 
ville;  and  the  Ohio  &  Colorado  Smelting  and  Refining 
Co.  has  a  large  custom  smeltery  at  Salida. 

Among  the  important  mining-machinery  firms  in  the 

state  are  the  Colorado  Iron  Works  Co.,  the  Denver  En- 

)    Igineering  Works  Co.,  the  Hendrie  &  Bolthoff  Manufac- 

ti   ituring  and  Supply  Co.,  the  Mine  &  Smelter  Supply  Co., 

■     the  Dorr  Co.,  the  Stearn-Roger  Manufacturing  Co.,  the 

Morse  Bros.  Machinery  and  Supply  Co.,  and  the  Denver 


Fire  Clay  Co  The  Colorado  Iron  Works  Co.  did  pioneer 
work  in  the  development  of  silver-lead  and  pyritic  blast 
furnaces.  Its  .special  equipment  enables  it  to  carry  on 
an  extensive  business  in  smelting  appliances  and  ore- 
dressing  equipment.  Important  though  unsuccessfui 
efforts  were  at  one  time  made  to  develop  an  oil-burning 
blast  furnace.  The  Denver  Engineering  Works  Co.  has 
made  important  modifications  in  crushing-roll  design, 
and  introduced  the  Richards  pulsating  jigs  and  clas.si- 
fiers.  The  recent  absorption  by  Hardinge  intere.sts 
promises  to  result  in  a  strong  combination  that  will 
specialize  in  mill  design  and  the  manufacture  of  ore- 
dressing  appliances.  F'ew  Western  mining  men  are  un- 
acquainted with  the  Hendrie  and  Bolthoff  Manufactur- 
ing and  Supply  Co.  and  the  Mine  and  Smelter  Supply  Co. 
Both  of  these  companies  carry  varied  stocks  of  mining 
machinery  supplies;  they  are  the  selling  agents  foi  ma^i 
ufacturers  of  compressors,  rock  drills  and  miscellaneous  \ 
mine  and  mill  equipment,  and  have  shown  great  enter-  ' 
prise  in  introducing  concentrating  tables  and  milling 
appliances.  The  Dorr  Co.,  manufacturers  of  the  well-  I 
known  classifier,  thickener,  and  other  hydro-metallurgi- 
cal appliances,  has  its  laboratories  and  principal  offices 
in  Denver.  The  Stearns-Roger  Manufacturing  Co., 
deals  in  mill  and  factory  supplies ;  the  Edwards  roasting 
furnace  and  the  Wetherill  magnetic  separator  were  in- 
troduced by  this  firm.  The  Denver  Fire  Clay  Co.  is  a 
well-known  manufacturer  of  oil-burning  muffle  fur- 
naces, crucibles,  fire  brick,  and  fine  balances,  as  weh  as 
an  important  supply  house  for  chemicals  and  chemical 
apparatus. 

The  Ainsworth  assay  balance,  put  upon  the  market 
by  Wm.  Ainsworth  &  Sons,  marked  a  beginning  in  the 
construction  of  precision  balances.  There  is  scarcely 
a  Western  assayer  who  is  not  familiar  with  this  balance. 
Smith  and  Thompson,  employed  by  Ainsworth,  opened 
a  factory  of  their  own,  and  thus  Denver  became  the 
center  for  the  manufacture  of  fine  balances.  The  Denver 
Rock  Drill  Co.  has.  been  successful  in  creating  a  market 
for  the  Waugh  drill  and  is  now  one  of  tne  leading 
manufacturers  of  rock  drills. 

J.  George  Leyner  established  at  Littleton  a  machine 
shop  and  began  the  construction  of  mining  machinery. 
The  "water  Leyner"  drill  made  use  of  the  "hammer 
principle,"  hollow  steel  and  a  water  jet  discharged  at 
the  drill  bit.  It  was  eminently  successful  and  speedily 
established  itself  in  the  esteem  cf  mining  men.  The 
Leyner  air  compressor  was  an  excellent  machine  and 
was  introduced  into  a  number  of  Colorado  mines.  The 
Leyner  drill  sharpener  was  another  successful  appliance. 
The  J.  George  Leyner  Co.  was  absorbed  by  the  IngersoU- 
Rand  Co.,  and  its  products  are  now  sold  hy  the  latter 
named  company. 

Part  of  the  membership  of  the  A.  I.  M.  E.  is  scattered 
among  the  above-named  companies  and  many  are  in 
others  in  the  state — as  superintendents,  managers, 
mining  engineers,  metallurgists,  assayers,  surveyors  and 
chemists  and  in  other  technical  capacities.  The  local 
section  of  the  A.  I.  M.  E.,  under  the  leadership  of  Charles 
M.  MacNeill,  chairman,  George  M.  Taylor,  yice  chair- 
man, Fred  Carroll,  Secretary,  W.  W.  Case  and  H.  E. 
Collbran,  has  held  many  interesting  meeting'^  i>,  is 
doing  effective  work,  as  may  be  judged  by  the  number, 
variety  and  importance  of  the  papers  presented  at  the 
Colorado  session  by  Colorado  members. 
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Colorado  Mining  in  1918 

Colorado  mines  are  now  passing  through  a  period  of 
adjustment,  tha  final  results  of  which  will  not  be  ap- 
parent for  two  or  three  months.  For  many  operators 
the  situation  is  critical,  and  others  are  apprehensive 
of  the  future,  for  the  prices  of  labor  and  material  are 
mounting,  and  the  margin  of  profit  of  some  mines  has 
for  many  years  been  slight.  Many  small  properties 
have  closed;  others  have  continued  with  diminished 
forces.  The  shipments  in  May  and  June,  which  should 
have  been  greater  than  those  of  the  winter  months,  were 
materially  less. 

According  to  Charles  W.  Henderson,  of  the  U.  S. 
Geological  Survey,  the  production  for  the  first  six 
months  of  1918  shows  a  considerable  decrease  for  gold 
and  an  appreciable  decrease  for  silver.  Copper  has 
never  been  an  important  mineral  in  Colorado,  and   in 


low-grade  ores  is  also  situated.     The  small  cyanidation 
mills  in  the  Cripple  Creek  district  have  been  idle. 

Leadville  already  shows  a  decrease  in  the  output  of 
gold,  silver,  copper  and  zinc,  but  an  appreciable  increase 
in  the  output  of  lead.  The  output  of  manganese  iron 
ores  from  Leadville  for  use  at  steel  plants  has  been 
steady.  The  reopening  of  the  Ute  and  Ulay  mines  at 
Lake  City,  Hinsdale  County,  and  the  development  work 
at  Creede  promise  to  add  to  the  lead  output  of  Colo- 
rado. San  Juan  County  has  not  quite  maintained  the 
output  it  made  in  1917,  but  the  San  Miguel  County 
(Telluride)  mills  have  produced  at  a  greater  rate.  The 
development  adit  of  the  Camp  Bird  mine  has  reached 
the  vein,  but  the  rest  of  the  year  will  be  spent  on  de- 
velopment work,  so  that  probably  no  production  can  be 
counted  on  from  that  mine,  which,  up  to  1916,  was  a 
large  contributor  to  the  output  of  gold,  as  well  as  lead, 
silver,  and  copppr. 


ROSSITER    W.    RAYMOXl'. 
Secretary  Emeritus 


BRADLEY   STOLGHTUN. 
Secretary 
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1918  so  far  it  shows  an  appreciable  decrease  as  com- 
pared with  1916  and  1917.  The  output  of  lead  has  re- 
mained practically  stationary  during  1918.  The  market 
for  the  low-grade  zinc  ores  of  Colorado  is  not  encourag- 
ing, and  the  production  has  already  fallen  off  consider- 
ably. There  are  no  truly  high-grade  zinc  ores  in  Colo- 
rado comparable  to  those  of  the  Miami,  Okla.,  field. 

The  production  of  gold  from  Cripple  Creek  for  the 
first  six  months  of  1918,  as  compared  with  the  same  pe- 
riod in  1917,  shows  a  decrease  of  approximately  $800,- 
000,  which,  if  continued,  means,  for  the  year  a  decrease 
of  $1,600,000  to  §2.000.000.  The  Golden  Cycle  cyani- 
dation mill  at  Colorado  Springs  has  been  operated  stead- 
ily in  1918,  but  the  Colorado  Springs  mill  of  the  Port- 
land Co.  was  closed  in  April.  The  company  has  offset 
in  part  the  loss  occasioned  by  this  closing  by  sending  the 
ore  from  its  mines  to  its  1000-ton  Independence  mill  at 
Victor,  where  the  Portland  and  Victor  500-ton  mill  for 


Decreased  supplies  of  ore  have  caused  the  closing  of 
the  sampling  works  at  Black  Hawk,  Gilpin  County,  and 
at  Georgetown,  Clear  Creek  County,  both  old  establish- 
ments. The  sampling  works  at  Idaho  Springs  has  con- 
tinued its  operations.  The  number  of  active  mines  in 
Boulder  County  has  become  small.  The  dredges  in  Sum- 
mit County  have  so  far  not  yielded  their  usual  output, 
but  the  production  during  the  first  three  months  of  the 
year  is  generally  low  at  Breckenridge;  the  dredging  be- 
gins to  be  productive  in  June.  The  sampling  works  at 
Breckenridge  has  been  closed.  The  Derry  Ranch  dredge,- 
near  Malta,  Lake  County,  resumed  operations  in  May. 
Mines  at  Bonanza,  Saguache  County,  have  continued  in 
operation,  with  promise  of  a  considerably  increased  pro- 
duction when  the  Rawley  Co.  completes  its  tramway 
from  Bonanza  to  its  mill  now  building  at  Shirley. 


Remember   the   Comfort    Fund   of   the   27th    Engineers. 
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War  Minerals  of  Colorado 


Lead,  Zinc,  Gold,  Siher,  Tungsten  and  Copper  Ores — Uranium,  Vanadium  and 

Radium  Produced  From  Cainotite,  Vanadinite  and 

Pitchblende  Ores 

By  a.  h.  hubbell 


No  STATE  in  the  Union  is  better  able  than  Colo- 
rado to  respond  to  the  urgent  demand  for  war 
minerals.  Abundantly  endowed  with  deposits  of 
gold,  silver,  lead  and  zinc,  it  is  also  the  foremost  pro- 
ducer of  tungsten,  vanadium,  uranium  and  radium.  Of 
less  importance  as  a  source  of  copper  than  other  parts  of 
the  West,  its  output  of  that  metal  in  1917  nevertheless 
secured  for  it  the  eleventh  place  in  the  list  of  states. 
Colorado,  moreover,  was  one  of  the  seven  states  produc- 
ing the  bulk  of  manganese  ore  mined  in  the  country  last 
year.  ^Molybdenum,  fluorspar,  iron  and  other  minerals 
in  lesser  quantities  are  among  those  contributing  to  the 
wealth  of  the  American  Switzerland.  It  therefore  re- 
mains for  the  powers  that  be.  in  Washington  and  else- 
where, to  see  to  it  that  the  maximum  good  shall  accrue 
to  the  American  people  as  a  whole,  as  well  as  to  the 
citizens  of  Colorado,  through  the  proper  exploitation  of 
this  treasure  house.  At  a  time  when  the  economic 
strength  of  the  nation  is  being  carefully  measured  by 
extensive  surveys,  and  the  need  of  proper  distribution 
of  raw  materials  is  becoming  of  great  importance,  any- 
thing tending  to  cripple  a  vital  industry,  such  as  gold 
mining,  for  example,  should  be  remedied  without  delay. 
Earlier  in  the  war,  the  high  prices  paid  for  base 
r.-'.etals,  as  well  as  the  prevailing  high  costs,  c^msed 
greater  attention  to  be  given  in  Colorado  to  producing 
these  metals  than  was  devoted  to  gold  and  silver.  How- 
ever, the  improved  silver  situation,  culminating  in  the 
signing  of  the  Silvsr  bill  on  Apr.  23  by  the  President 
and.  on  the  other  hand,  the  alarming  conditions  facing 
che  gold-mine  operators,  have  again  thrown  the  pre- 
cious metals  into  the  limelight. 

Declining  Gold  Output 

The  output  of  gold  in  Colorado  in  1917  was  15^ 
less  than  the  year  before,  declining  from  19,009,100 
o/.  in  1916  to  15,955,100  oz.  in  1917.  Even  at  that,  the 
1917  production  was  almost  a  fifth  of  that  of  the  entire 
country,  and  put  the  state  in  second  place,  following 
California.  The  general  occurrence  of  gold  as  well  as 
hilver  in  Colorado's  ore.s  is  reflected  in  the  fact  that  an 
average  analysis  of  the  ores  smelted  at  the  five  big  lead- 
silver  plants  of  the  state,  situated  at  Denver,  Pueblo. 
Leadville,  Durango  and  Salida,  during  the  five-year 
period  from  1912  to  1916.  showed  an  average  content 
of  over  }>  oz.  of  gold  and  12  oz.  of  silver  per  ton.  The 
I'^bor  .-hortage,  general  throughout  the  state,  affected 
Ih?  gold-mine  operators  more  seriously  than  others,  be- 
c'us*^  of  their  inability  to  bid  as  liberally  in  .securing 
rren.  by  reason  of  the  standard  value  of  their  output. 
Many  mines  have  baen  forced  to  shut  down  owing  to 
thi.s  fact  and  to  other  causes. 

Silver  mines,  on  the  other  hand,  fared  better,  anJ 
rr.any  properties  have  been  reopened.  Of  the  total  1917 
.•silver  'jutput  of  the  United  States,  74,244,500  oz.,  Colo- 
rado produced  8,1G3.G00  oz.,  ranking  as  sixth  highest. 


L.ad  in  Colorado  is  derived  almost  entirely  from 
lead-,  ilver  ores.  The  five  smelteries  already  mentioned, 
four  of  which  belong  to  the  American  Smelting  and  Re- 
fining Co.,  the  remaining  one  being  the  plant  oi  the 
Ohio  &  Colorado  Smelting  Co.  at  Salida,  have,  in  all, 
32  furnaces,  with  a  combined  capacity  of  1,955,000  tons 
of  charge  per  year.  Strange  though  it  may  seem,  it  is 
necessary  to  import  rich  lead  ores  into  the  state  to 
bring  the  average  tenor  of  the  furnace  charge  up  to 
10' r  lead  (or,  better,  12<'v  ).  Colorado  ores  smelted 
during  the  five-year  period  from  1912  to  1916  carried 
only  6.76/'f  wet  lead,  which  is  insufficient  to  smelt  them. 
I'he  additional  lead  necessary  for  the  reduction  process 
must  be  shipped,  refined  and  marketed.  This  condition 
entails  a  heavy  extra  charge  on  the  production  of  lead 
from  Colorado  ores.  In  testifying  before  the  Sir.elter 
and  Ore  !Sales  Investigation  Committee  of  the  State  of 
Colorado,  the  general  m.anager  of  the  Ohio  &  Colorado 
company !s  plant  stated  that  about  70%  of  the  total  lead 
smelted  at  Salida  came  from  ores  produced  outside  of 
the  state,  which  were  laid  down  at  heavy  loss  at  Salida 
in  order  to  make  operations  possible  there.  The  mining 
of  lead-silver  ores  has,  of  course,  been  greatly  stimu- 
lated by  the  better  prices  obtained  for  the  product. 

Copper 

Though  the  production  of  copper  in  Colorado  is  over- 
.shr.cicwed  by  that  of  the  other  major  metals,  the  12,- 
028,000  lb.  derived  from  ores  of  the  state  last  year  se- 
cured to  it  the  position  of  eleventh  in  rank.  Copper 
ore  is  mined  in  various  parts  of  the  state,  including  the 
Anaconda  property,  at  lola,  and  the  Akron  at  White 
Pine.  Ironton  and  Red  Mountain  ore  is  shipped  via 
Silverton.  Other  plants  produce  copper  concentrates, 
but  the  greater  part  of  the  metal  is  derived  indirectly 
Irom  the  lead-silver  orf.  Such  ores  as  were  smelted  at 
Lhe  five  lead-silver  plants  from  1912  to  1916  contained 
0.61 'f  copper  on  an  average.  The  state  boasts  onlv  one 
copper  smeltery,  that  of  the  Wanakah  Mining  Co.,  at 
Ouray,  which  has  two  blast  furnaces,  with  an  annual 
capacity  of  105,000  tons  of  charge,  not  including  fuel. 

Tungsten  Ores 

It  is  in  tungsten  that  Colorado  shines  most  brightly 
as  a  producer  of  war  minerals.  Its  output  of  tunnr.sten 
minerals  is  about  equal  to  that  of  California,  the  two 
state?  producing  well  over  80^  of  the  total  quantity 
mined  in  the  United  States,  which  is  estimated  for  last 
year  at  .somewhat  less  than  5000  tons  of  products  equiv- 
alent, on  an  average,  to  60 ''r  WO  concentrates.  Before 
the  war,  the  entire  country  failed  to  produce  enough 
tungsten  to  meet  the  domestic  demand,  which  has  now 
become  three  times  i>-  great  as  before.  The  importance 
ot  this  industry  in  Colorado  can  therefore  hardly  be 
overestimated.  Moreover,  the  tungsten  produced  in  the 
state,  bei'- -  freo  from  tin,  is  superior  to  the  imported. 
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1  The  deposits  of  tungsten  in  Colorado,  as  elsewhere  in 
the  United  States,  are  extremely  small.  There  are  no 
large  bodies  of  1%  ore  in  the  state.  Ninety  per  cent,  of 
the  output  comes  from  ferberite  deposits  in  Boulder 
County  and  the  northern  part  of  Gilpin  County.  The 
producing  district  lies  about  25  miles  northwest  of  Den- 
iver  and  is  about  12  miles  long  by  7  miles  wide,  the  prin- 
cipal centers  being  Nederland,  Lakewood  and  Stevens 
jCamp.  The  deposits  are  worked  largely  by  lessees,  and 
[the  ore  is  hauled  for  treatment  to  centrally  situated 
[mills,  about  10  of  which  are  in  the  district. 

The  oldest  and  largest  tungsten  company  in  the  dis- 
trict in  Boulder  County  is  the  Primes  Chemical  Co, 
jother  operators  are  the  Wolf  Tongue  Mining  and  Milling 
|Co.,  the  Vasco  Mining  Co.,  the  two  together  operating 
labout  24  mines;  the  Boulder  Tungsten  Production  Co., 
and  the  Tungsten  Metals  Corporation,  as  well  as  several 
jother  producing  companies.  Some  of  these  companies 
are  making  tungstic  acid  or  ferrotungsten,  or  both,  on 
'the  spot.  In  particular,  the  Tungsten  Products  Co  and 
the  Black  Metal  Reduction  Co.  are  making  tungstic  acid, 
the  latter  company  also  making  ferrotungsten  in  an 
electric  furnace.  The  Rare  Metals  Ore  Co.  is  operating 
jat  Rollinsville,  Gilpin  County.  Elsewhere  in  the  state, 
ihiibnerite  is  mined  in  San  Juan  County  near  Silverton; 
Ihiibnerite  and  scheelite  both  are  produced  at  Leadville 
jin  the  Garbutt  and  Ibex  properties;  and  hlibnerite  oc- 
L-urs  at  Alma,  in  Park  County.  Other  discoveries  have 
jbeen  made  in  Eagle  and  Chaffee  counties. 
I  Remarkable  advance  has  been  made  in  the  dressing 
of  tungsten  ores,  particularly  in  Boulder  County,  where 
ithe  milling  of  ores  without  metallic  impurities  is  said 
to  have  reached  the  highest  stage  of  development  at- 
tained anywhere. 

Western  Tungsten  Producers  and  the  Tariff 
,  Commission 

On  June  28,  Western  tungsten  producers  appeared 
laefore  Commissioner  William  S.  Culbertson,  of  the  U.  S. 
Tariff  Commission,  and  Guy  C.  Riddell,  metallurgical 
\xpert  of  the  commission,  at  a  hearing  in  San  Francisco, 
following  one  held  at  Denver  on  June  17.  In  the  course 
,^f  the  testimony,  it  was  brought  out  that  the  cost  of 
loroducing  tungsten  ores  in  Colorado  ranged  from  $15  to 
f83  per  unit,  compared  with  much  lower  costs  in  Cali- 
f(>rnia.  The  witness  said,  however,  that  such  costs 
;.vere  extremely  difficult  to  determine,  as  the  deposits 
■vera  uncertain  and  the  reserves  limited.  Another  wit- 
ness said  that  the  life  of  tungsten  properties  was  so 
=hort  that  depreciation  was  figured  at  50 ''r,  though  thert 
vas  no  set  rule.  Among  the  difficulties  said  to  be  con- 
fronting the  small  tungsten  producer  were  mentioned 
he  following:  Abnormally  high  operating  costs;  fluc- 
tuations in  the  ore  market ;  inability  of  small  producers 
0  ship  in  car  lots;  lack  of  stabilized  price  Tor  local 
.res;  and  last,  but  not  least,  the  middleman. 

Production  of  Ferrotungstj.n 

It  is  interesting  to  note  that  a  center  ii.  which  final 
)roducts  such  as  tungstic  acid  and  ferrotungsten  are 
eing  made  is  growing  up  in  the  vicinity  of  Denver. 
N^ew  companies  have  also  entered  this  field.  A  new 
'OO-kw.  furnace  for  making  ferrotungsten  has  recently 
•een  established  near  Denver.  Metallic  tungsten  is  ob- 
ained   from   its   ores   only   as   a   black   powder,    which 


is  sold  to  steel  makers,  and  contains  usually  about 
08 ^  W,  0.5' c  Fe,  0.5 9r  Si,  0.1  to  0.2 Sr  C,  and  prac- 
tically no  sulphur  or  phosphorus,  Ferrotungsten,  the 
alloy  of  iron  and  tungsten,  as  produced  in  the  electric 
furnace,  contains  from  50  to  85^  W  and  0.5  to  4^  C. 
Tungsten  producers  have  had  the  same  troubles  as  to 
labor  scarcity  and  rising  costs  that  have  confronted 
those  in  other  industries.  The  opinion  has  been  ex- 
pressed, however,  that  in  Colorado  output  can  be  doubled 
if  an  adequate  and  stable  price  for  ores  and  products 
be  established  by  the  Government  and  if  protection  be 
given  from  cheaply  produced  imports. 

Vanadium  and  Uranium  and  Radium 

The  vanadium,  uranium  and  radium  industries  are 
closely  linked,  and  equally  intimate  is  their  association 
with  the  name  of  Colorado.  The  main  source  of  the 
three  important  elements  is  the  carnotite  ores  of  the 
state,  though  the  Primos  Chemical  Co.  is  also  producing 
vanadium  from  Colorado  roscoelite  ore,  Colorado's  out- 
put of  vanadium  ores,  however  large  compared  with  that 
of  other  states,  is  a  small  per  cent,  of  the  amount  of 
Peruvian  patronite  ore  imported,  which  is  the  origin 
of  most  of  the  vanadium  used  in  this  country. 

The  chief  producers  of  vanadium  and  uranium,  with 
the  latter  of  which  radium  is  associated,  are  the  Primos 
Chemical  Co.  and  the  Standard  Chemical  Co.  Practically 
all  the  uranium  entering  into  steel  manufacture  now 
comes  from  Colorado,  being  derived,  along  with  vana- 
dium, from  carnotite,  though  there  is  a  deposit  of  pitch- 
blende in  Gilpin  County  that  has  so  far  yielded  a  small 
part  of  the  output.  Engaged  in  the  production  of 
radium  are  the  National  Radium  Institute,  the  Pitts- 
burgh Radium  Co.,  the  Standard  Chemical  Co.,  the 
Schlesinger  Radium  Co.  and  the  Chemical  Products  Co. 
Radium  was  formerly  in  demand  for  experimental  and 
medicinal  purposes,  but  a  new  use  for  it  has  sprung  up 
in  the  manufacture  of  luminous  paint,  to  which  the  war 
has  added  impetus.  Such  paint  is  employed  on  watch 
dials,  compass  faces,  gun  sights  and  for  like  uses,  to 
make  the  objects  treated  visible  at  night.  However  im- 
portant and  vt iuable  these  elements  are,  they  are  pro- 
duced in  comparatively  small  amounts,  that  of  radium, 
of  course,  being  minute. 

Manganese  Ore  Production 

Colorado  ranked  seventh  in  1917  among  the  seven 
states  producing  the  bulk  of  that  year's  domestic  output 
of  manganese  ore,  the  demand  for  which  has  bet'n  so 
greatly  increased  through  the  cutting  off  of  Brazilian 
imports,  owing  to  the  scarcity  of  ocean  tonnage.  ]\Iuch 
of  the  state's  output  comes  from  the  manganese-silver 
ores  of  the  Leadville  district.  Metallurgical  or  40% 
manganese  ore  is  rare  in  Leadville,  though  30 '^^  ore 
exists  in  large  quantities.  The  U.  S.  Geological  Survey 
has  recently  estimated  that  13  deposits  in  the  district 
named  contain  about  700,000  tons  and  possibly  1.500,000 
tons  of  ore  averaging  20  to  25 '"c  Mn,  24  to  30*^^  Fe,  and 
10  to  15%  SiO,.  Similarly  at  Red  Cliff,  Colo.,  two 
deposits  are  estimated  to  have  probably  750.000  tons 
and  possibly  1,000,000  tons  of  ore  analyzing  14'^(  Mn, 
38%  Fe  and  1  to  2%  Si0„  all  these  ores  being  low  in 
phosphorus. 

Tests  are  being  made  at  the  Golden  station  of  the 
U.  S.  Bureau  of  Mines  on  manganese-silver  ores  with 
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the  Caron  process,  which  recovers  the  silver  by  leaching 
and  precipitation  and  the  manganese  as  a  byproduct. 
This  work  is  under  the  supervision  of  George  H.  Clev- 
enger,  and  is  being  done  for  the  Bureau  of  Mines,  the 
Netherlands  government  and  the  Research  Corporation 
of  New  York.  The  Golden  station  was  selected  because 
of  the  large  bodies  of  the  manganese-silver  ores  oc- 
curring in  Colorado. 

In  a  list  of  shippers  of  manganese  ores  recently  pub- 
lished in  the  Journal,  the  only  one  named  in  Colorado 
outside  of  the  Leadville  district  was  J.  D.  Batie,  of 
Pueblo,  though  Boyer  and  Frankenberry,  of  Salida,  and 
the  Colorado  Manganese  Mining  and  Smelting  Co.,  of 
Denver,  were  named  as  prospective  shippers. 

Molybdenum  and  Fluorspar 

Molybdenum  and  fluorspar  also  occur  in  Colorado,  but 
at  present  assume  less  important  parts  in  the  mining 
industry  of  the  state.  The  Primos  Chemical  Co.  has 
developed  an  extensive  molybdenite  property  in  Clear 
Creek  County,  near  Empire,  and  also  has  established 
two  plants  for  treating  large  deposits  of  disseminated 
molybdenite  at  Climax,  north  of  Leadville.  The  Climax 
company,  according  to  H.  L.  Brown  and  M.  W.  Hay- 
ward  in  the  Journal  of  May  18,  1918,  has  developed 
over  6,000,000  tons  of  l^'c  MoS  ore,  and  it  is  estimated 
that  double  this  tonnage  exists.  This  ore  contains  no 
obnoxious  ingredients  and  no  other  mineral  except  a 
little  pyrite.  As  stated  before,  it  is  fine  grained  instead 
of  coarse  and  flaky. 

Fluorspar  was  regularly  shipped  during  1917  from 
Wagon  Wheel  Gap,  near  Creede,  and  from  the  Barstow 
mine,  near  Ouray,  as  well  as  from  the  vicinity  of 
Jamestown,  in  Boulder  County.  No  tonnage  figures 
are  at  present  available,  but  undoubtedly  they  would 
be  small.  The  total  production  in  the  United  States 
in  1916  was  only  approximately  155,000  tons,  about 
three  states  producing,  including  Colorado. 

As  for  potash,  it  is  said  that  the  phonolite  ores  of 
the  Portland,  Vindicator,  Golden  Cycle  and  other  mines 
of  Cripple  Creek  contain  6'^'r  of  recoverable  potash.  It 
is  similarly  stated  that  the  dumps  of  the  two  mills  at 
Colorado  Springs  contain  6,000,000  tons  running  6  to 
lOO  in  potash.  The  establishment  of  a  plant  to  work 
these  dumps  and  to  handle  current  tails  is  talked  of. 
However,  until  the  potash  industry  has  secured  a  firmer 
footing  in  this  country,  even  on  a  war  basis,  it  is  unsafe 
to  commit  one's  self  to  predictions  as  to  its  future. 


Pyrite  Deposits  of  Leadville,  Colorado* 

By  Howard  S.  LEEf 

The  ore-bearing  formation  of  the  Leadville  district 
consists  of  two  beds  of  limestone  separated  by  a  layer 
of  quartzite.  The  upper  carbonaceous  limestone,  known 
locally  as  the  blue  limestone,  varies  in  thickness  from 
50  to  300  ft.  The  lower  or  Silurian  lime.stone  is  about 
the  same  thickness  as  the  upper  bed.  Underlying  the 
Silurian  limestone  is  a  layer  of  Cambrian  quartzite  from 
100  to  250  ft.  thick  resting  on  Archean  granite,  which 
lorm.s  the  limit  of  ore  deposition.  Usually,  there  is  a 
Hheet   of   white    porphyry    above   the   upper    limestone; 


•AbHtract  of  a  paptT  by  Howard  S.  Lee  to  be  nad  at  the  Colo- 
rado rnt-t-tlngr  of  the  A.I.M.K  .  Sppu-mbor.  1918. 
♦  I^-advlllf.  Oo>ora«lo 


a  sheet  of  gray  porphyry  is  associated  with  the  blue 
limestone,  either  in  or  below  it,  but  the  porphyries  are 
not  as  regular  as  the  quartzites  and  limestones  and  are 
not  always  found  in  expected  positions. 

An  elaborate  system  of  faults  and  intrusive  porphyry 
dikes  has  an  important  bearing  on  ore  deposits  through- 
out the  district,  and  it  may  be  said  that  most  orebodies 
are  direc:ly  traceable  to  one  or  both  of  these  causes, 

The  distribution  of  pyrite  in  the  Leadville  district  is 
general.  The  chief  pyritic  orebodies  extend  in  a  zone 
approximately  6000  ft.  long  and  several  hundred  feet 
wide,  from  the  Yak  and  Moyer,  on  the  south;  through 
the  Louisville,  Greenback,  Mahala,  Adams,  and  Wolf- 
tone  mines,  on  Carbonate  Hill;  across  Yankee  Hill,  and 
into  the  Quadrilateral,  Denver  City,  and  Tip  Top,  on 
Fryer  Hill. 

The  orebodies  occur  as  replacement  deposits  in  the 
limestone  along  a  minor  fracture,  or  contact  meta- 
morphic  deposits  along  a  porphyry  dike  or  fault.  Re- 
placement deposits  closely  related  to  intrusive  gray 
porphyry  dikes  are  the  most  important  and  most  preva- 
lent. Deposits  of  manganiferous  siderite  which  inclose 
iron  orebodies,  particularly  in  the  carbonaceous  lime- 
stone, are  closely  associated  with  iron  sulphide  orebodies 
and  often  indicate  the  presence  of  ore  when  approached 
from  the  outside,  and  mark  the  limits  of  ore  when  ap- 
proached from  the  inside.  The  fact  that  the  pyrite  is 
surrounded  by  siderite  would  indicate  that  the  pyrite 
had  been  deposited  first. 

After  the  pyrite  was  deposited,  there  were  at  least 
two  periods  of  further  action  in  which  other  minerals 
were  introduced.  Two  periods  are  apparent  at  the  Yak 
mine,  where  pyrite  was  deposited  along  a  fracture  sys- 
tem having  a  general  northeast  direction.  At  a  later 
period,  there  was  movement  resulting  in  fracturing 
along  a  N  15°  W  course,  and  it  is  along  these  frac- 
tures that  secondary  zinc  enrichment  is  encountered. 
Still  later  there  was  movement  along  the  original  north- 
east system  where  secondary  silver  enrichment  tool< 
place.  At  the  Denver  City  mine,  only  secondary  enrich 
ment  of  silver  has  occurred,  and  the  ore  contains  ni 
zinc  or  lead.  The  enrichment  here  is  similar  to  condi 
tions  at  the  Louisville  mine,  in  that  lines  of  weakness 
developed  along  small  dikes  of  porphyry.  The  mechan 
ical  action  in  both  cases  would  be  the  sam.e,  the  onlj 
difference  being  that  the  precipitating  action  of  th( 
porphyry  and  pyrite  together  would  be  greater,  anc 
higher  assay  values  would  be  found  along  the  smal 
dikes. 

The  ore  is  a  compact,  fine-grained,  fairly  hard  pyrite 
Along  enrichment  zones,  the  ore  is  fractured  and  gran 
ular,  whereas  the  barren  pyrite  is  much  harder.  Thi 
would  naturally  form  ribs  of  harder  material  betweei 
orcshoots,  which  in  many  cases  have  been  left  in  liei 
of  timbers. 

The  method  of  mining  has  consisted  of  driving  ex 
ploratory  drifts  to  determine  the  zones  of  enrichmen 
and  the  walls,  and,  when  the  preliminary  informatia 
was  obtained,  using  the  ordinary  square-set  metho 
with  selective  mining.  If  it  was  found  too  expensiv 
to  hold  the  more  or  less  barren  pyrite  in  place,  it  wa 
taken  out  and  sold  to  the  smelters  for  what  little  gol 
or  silver  it  might  contain,  as  well  as  for  the  iron.  I 
two  or  three  cases,  notably  at  the  Yak  and  Leadvill 
unit,  it  was  found  more  profitable  to  mine  the  entit 


August  31,  1918 


ENGINEERINX   AND   MINING  JOURNAL 


385 


orebody,  as  the  zones  of  enrichment  were  small  but  fre- 
quent, and  the  mass  was  heavy.  In  this  way  unit  costs 
were  reduced,  the  tonnage  was  increased,  and  the  total 
profit  was  greater  than  if  the  richer  parts  had  been 
gouged  out  and  the  larger  part  allowed  to  remain 
in  place. 

Because  of  the  small  amount  of  sulphuric  acid  manu- 
factured and  consumed  in  Colorado,  and  the  high  freight 
rates  to  the  eastern  part  of  the  country,  which  precludes 
competition  with  Eastern  and  Spanish  pyrites,  little 
Leadville  pyrite  has  been  used  in  the  manufacture  of 
acid,  although  small  shipments  have  been  made.  Oc- 
casional trial  lots  have  been  shipped  East,  which  have 
roasted  satisfactorily. 

There  are  large  deposits  of  pyrite  in  Leadville,  con- 
taining a  minimum  of  43*^0  sulphur,  suitable  for  the 
manufacture  of  sulphuric  acid.  In  these  deposits,  en- 
richment zones  contain  gold,  silver  and  zinc,  but  the 
system  of  mining  in  use  will  permit  selective  methods 
wherebj'  the  part  more  valuable  for  2th:r  metals  may 
be  stoped  separately  and  shipped  to  the  smelteries,  the 
pyrite  being  kept  clean  for  acid  use.  The  only  material 
available  now  is  run-of-mine  ore  suitable  for  crush- 
ing and  roasting  in  "fines"  burners.  The  problem  of 
lump  ere,  both  as  to  suitability  and  preparation,  will 
be  worked  out  only  when  there  is  sufficient  demand  to 
warrant  experiments. 


Development  of  the  Coke  Industry  In 
Colorado,  Utah,  and  New  Mexico* 

The  history  of  Western  coke  has  been  closely  related 
to  the  development  of  the  metallurgy  of  iron  and  steel 
and  the  precious  metals  in  Colorado.  The  first  smelt- 
ery was  established  in  1877,  at  Malta,  by  A.  R.  Meyer, 
but  it  was  not  successful  and  was  succeeded  by  the  Har- 
irison  Reduction  Works,  in  1878.  The  La  Plata  began 
with  one  furnace  in  June,  1878,  and  in  1879  was  oper- 
ating four  furnaces.  These  used  charcoal  for  fuel,  but, 
because  of  hot  tops,  suffered  a  tremendous  loss  in  lead 
and  silver,  which  was  overcome  by  the  erection  of  50 
single-bank  10-ft.  bee-hive  ovens  at  Crested  Butte  in 
1880.  The  slack  coal  sent  to  these  ovens  was  pure,  and 
vielded  a  coke  carrying  as  little  as  4.5 ''f   ash. 

The  first  smeltery,  erected  in  Pueblo  by  Mather  and 
Geist,  grew  into  the  immense  Pueblo  Smelting  and  Re- 
fining Co.,  now  a  part  of  the  American  Smelting  and  Re- 
fining Co.  Coke  for  these  small  furnaces  was  made 
from  unwashed  Engleville  coal,  in  186  single-bank  12-ft. 
ovens  at  El  Moro,  in  the  Trinidad  district,  and  it  was 
not  uncommon  for  the  percentage  of  ash  to  excead  the 
percentage  of  fixed  carbon  in  the  coke.  On  Jan.  23, 
1880,  the  Colorado  Improvement  Co.  consolidated  with 
)ther  companies  to  form  the  Colorado  Coal  and  Iron  Co. 
^n  1881,  this  company  erected  a  small  iron  and  steel 
•vorks  at  Bessemer,  which  has  grown  into  the  present 
Minnequa  plant  of  the  Colorado  Fuel  and  Iron  Co.  The 
■eorganization  of  the  Colorado  Coal  and  Iron  Co.  in 
A.ugust,  1896,  to  the  present  Colorado  Fuel  and  Iron  Co., 
•esulted  in  active  progress  toward  the  improvement  of 
ts  coke.  Washeries  at  that  time  consisted  chiefly  in 
tostly  experiments.     Sopris  was  the  first  coke  plant  to 
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have  a  fairly  efficient  washery.  In  1899,  the  Colorado 
Fuel  and  Iron  Co.  purcha.sed  the  patent  right  to  the  For- 
rester plunger  jig,  which  became  the  standard  unit  for 
all  of  the  washeries  built  during  the  years  1900  to  1902. 
During  this  period,  many  standard  batteries  of  double- 
bank  13-ft.  ovens  were  constructed  by  the  Colorado  Fuel 
and  Iron  Co.  and  by  coal  companies  operating  in  New 
Mexico  and  Utah.  Previous  to  1898,  there  were  ap- 
proximately 1600  coke  ovens  operating  in  Colorado, 
Utah,  and  New  Mexico,  without  a  single  coal  washery. 
At  the  end  of  1902  there  were  5900  coke  ovens  in  oper- 
ation, with  12  coal  washeries. 

The  Utah  Fuel  Co.  erected  ovens  at  Castle  Gate,  in 
1888,  to  handle  Montana  trade,  but  it  was  found  that  the 
coking  property  of  the  coal  was  deteriorating  as  the 
mine  developed.  An  exhaustive  examination  of  the  en- 
tire property  resulted  in  the  discovery  of  a  coking  coal 
at  Sunnyside  which  does  not  possess  uniform  coking 
qualities,  and  it  is  necessary  to  disintegrate  the  slack 
to  a  fineness  of  k  in.  before  the  best  results  can  be  ob- 
tained. In  1900,  the  Dawson  Fuel  Co.,  operated  by  the 
Phelps-Dodge  interests  at  Daw.son,  N.  M.,  erected  95 
double-bank  13-ft.  ovens  and  a  washery,  which  gave  in- 
efficient results.  After  experimentation  with  various 
jigs  and  other  coal-washing  appliances,  the  company 
constructed  an  all-steel  washery  and  assembled  units 
of  double-compartment  jigs,  concentrating  tables,  cen- 
trifugal driers,  and  appliances  which  make  this  washerj' 
second  to  none  in  the  United  States.  In  1905,  the 
Dawson  company  erected  480  under-flue  ovens,  the  con- 
struction of  which  shows  a  great  saving  in  boiler  fuel, 
and  the  coke  has  a  structure  suitable  for  copper  smelt- 
ing. The  Colorado  Fuel  and  Iron  Co.  experimented 
with  a  stack  oven  which  was  of  the  bee-hive  type,  but 
the  gases  passed  through  flues  under  the  floor  and  then 
up  through  a  stack.  The  object  was  to  coke  the  charge 
from  the  bottom  up  and  from  the  top  down  in  one 
operation,  and  reduce  the  time  of  coking  from  48  to 
24  hours.  Finally  the  system  was  abandoned  because 
there  was  not  sufficient  heat  under  the  floor  to  make  a 
dense  coke. 

The  Colorado  Fuel  and  Iron  Co.  in  1908  began  an 
active  development  of  oven  construction.  Coke  ma- 
chines were  installed  at  Segundo  and  Tabasco,  and  ex- 
periments were  made  on  oven  building.  Previously 
oven  retaining  walls  had  been  built  of  stone,  laid  with 
a  batter  of  2  or  3  in.  The  results  of  experiments  show 
conclusively  that  reinforced  concrete  walls,  without  bat- 
ter, are  superior  to  stone.  The  reinforced  concrete  re- 
taining walls  of  the  ovens  of  the  Carbon  and  Coke  Co.. 
operated  by  the  American  Smelting  and  Refining  Co., 
have  been  operating  about  10  years  with  practically  no 
repairs.  The  Covington  coke  extractor  was  introduced 
to  off"set  the  rapid  decrease  in  available  oven  labor. 

The  H.  Koppers  Co.,  has  erected  at  Minnequa,  Colo., 
120  ovens  which  are  divided  into  two  batteries  and  have 
a  coking  capacity  of  46.000  tons  per  month,  each  oven 
being  40  ft.  long,  10  ft.  high  and  19  in.  wide.  It  is 
presumed  that  the  coking  period  will  be  between  16  and 
18  hours.  Provision  has  been  made  at  this  time  for  use 
of  the  excess  gas,  recovery  of  ammonium  sulphate,  re- 
covery of  tar  and  oils,  and  a  special  plant  for  benzol 
recovery.  An  approximate  cost  of  $5,000,000  will  cover 
the  ovens,  coal  washen'.  benzol  plant,  coke-screening 
plant  and  various  appliances. 
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Ore  Treatment  in  Colorado 


A  Unique  Position  Has  Been  Maintained  by  Colorado  in  the  Milling  and 

Metallurgical  Field — In  Concentration,  Smelting  and  Refining,  Many 

Fundamental  Improvements  Are  Due  to  Colorado  Engineers 


COLORADO  has  been  prominent  in  the  develop- 
ment of  methods  of  ore  treatment.  The  great 
variety  of  its  minerals,  the  diverse  conditions  of 
locality,  and  its  distance  from  manufacturing  centers 
necessitated  the  development  of  methods  that  would  re- 
sult in  finished  or,  as  far  as  possible,  nearly  finished, 
metallic  products  that  could  be  transported  at  a  mini- 
mum of  expense  to  the  distant  market  centers.  This 
progress,  accelerated  as  new  ores  were  discovered,  stim- 
ulated the  mining-machinery  business.  As  a  result, 
Denver  became  an  equipment  center  of  considerable  im- 
portance. Metallurgists,  chemists  and  millmen  also  de- 
veloped under  the  stimulus  of  the  important  problems 
that  ihey  were  compelled  to  solve.  Innovation  in  the 
application  of  chemical  principles  and  the  development 
of  mechanical  appliances  have  long  been  features  of  the 
.professional  metallurgical  practice  that  has  made  Den- 
ver a  center  for  technical  men.  As  a  supply  point.  Den- 
ver has  been  for  years  and  will  continue  to  be  important. 

Amalgamation  and  Concentration 

The  first  gold  vein  discovered  in  Colorado  was  the 
Gregory,  at  Black  Hawk,  Gilpin  County,  on  May  6, 
1859.  other  discoveries  followed,  and  soon  Gilpin 
County  was  an  important  gold-producing  area.  The 
slow-speed,  high-discharge  stamp  mill  was  developed  in 
response  to  the  early  discovery  of  the  fact  that  fine  di- 
vision and  intimate  contact  writh  mercury  were  neces- 
sary for  a  substantial  recovery-  of  the  gold. 

Concentration  by  means  of  the  Gilpin  County  bump- 
ing table  opened  the  way  to  a  new  principle.  The  rapid 
development  of  lead  smelteries  afforded  an  outlet  for  the 
conceiitrates  produced.  Gilpin  and  Clear  Creek  counties 
became  a  Mecca  for  millmen,  and  the  practice  there  es- 
tablished became  the  inspiration  and  example  for  other 
mining  camps. 

Concentration  became  the  accepted  method  to  apply  to 
gold  ores  after  amalgamation,  and  there  are  a  number 
of  plants  wherein  this  combination  method  is  still  used. 
The  accompanying  list  has  been  compiled  to  indicate  the 
present  position  of  the  method.  Better  concentration 
appliances  have  taken  the  place  of  the  old  bumping  table 
— the  vanner,  and  tables  of  the  Card,  Wilfley,  Overstrom 
and  Deister  types. 

Concentration 

Gilpin  County  practice  was  adopted,  in  some  of  its 
features,  when  lead,  zinc  and  silver  sulphide  ores  were 
discovered.  Such  ores  were  more  complicated  than  the 
simple  sulphide  gold  ores,  and  required  a  more  thorough 
development  of  concentration  appliances.  The  vanner 
was  borrowed  from  California  practice  and  served  a 
useful  end.  In  1896,  Arthur  R.  Wilfley  invented  the 
Wilfley  table  and  greatly  extended  the  possibilities  for 
the  treatment  of  the  mixed  sulphide  ores  that  were  so 
characteristic  of  the  mining  districts  of  Colorado.  Class- 
ification and  fine  crushing  were  developed,  and  finally 


complete  mill  systems  were  worked  out.  Magnetic  con- 
centration for  separating  iron  and  zinc  concenirates 
was  applied.  Electrostatic  separation  also  was  tried.  Dry 
concentration  methods  were  experimented  with.  Noth- 
ing that  m.ight  give  a  more  marketable  product  was 
ignored.  Millmen  tried  and  succeeded  fairly  well  in 
sending  clean  concentrates  of  zinc,  lead,  and  iron  to  the 
smelting  plants.  Flotation  was  welcomed  as  a  method 
of  ini-uring  better  recoveries  and  became  important  as 
a  treatment  to  supplement  the  more  common  methods 
of  wet  concentration.  The  introduction  of  flotation  was 
rapid,  and  the  peculiar  problems  that  were  encountered 
necessitated  a  large  amount  of  patient  experimentation. 
The  following  list  of  plants  indicates  the  present  impor- 
tance of  concentration  and  flotation  practice: 

COLOR.\DO  AMAI.GAMATKl.V-rONCENTRATKjV  FLA.NTS 

Capacity 

A.  K.  K.  Gold  Mining  and  Milline  Co.,  Kollinsville  (a) 

American  Gold  Mining  Co.,  t)uray (nt 

Capital  Mining  and  Tunnel  Co.,  Georgetown 250-ton 

Carr  Miners.  Central  City      50-ton 

Cart<T  Mining  Co.,  Ohio 20-staiiii) 

Coloraflo  Metals  Co.,  Silverton    20-stanip 

Continental  Mines.  Power  and  Reduction  Co.,  Idaho  ."Springs 100-ton 

Dorit  .Mining.  Milling  and  Tunnel  Tran.sportation  Co.,  Idaho  Springs  50-t(in 

Duniont  Mining  and  Milling  Co.,  Duniont 75-ton 

CJilpin-Eureka  Mines  Co.,  Central  City 10-stainp 

Gold  Anchor,  Alice lO-stainp 

CJolden  .\ge  .Mining  and  Reduction  Co.,  Jamestown.    .  50-ton 

CJolden  Kinpire  Mining  Co.,  Knipirc lO-sfanip 

Inters' ition  J-ea.sing  Co.,  .Animas  Forks lO-stainp 

.lurich  Mining  and  Leasing  Co.,  .Ames 30-stanip 

Little  M  attic  Mining,  Milling  and  Power  Co.,  Idaho  Springs  .   .  40-stanip 

London  Mining  and  Reduction  Co.,  .\lma 20-stanip 

Meteor  Mine.  Alice 5-staini) 

Miller  Ciold  Mining,  Milling  and  Tunnel  Co.,  Leadville  l5-8tamp 

Mocnt  Champion  Mining  Co.,  Leadville 100-ton 

Ophir  Loop  Mines  Co.,  .Ames 50-stamp 

Pennsylv.inia-Colorado  Mining,  Tunnel  and  Milling  Co.,  Central  City  50-ton 

Perigo  Mini  s.  Gilpin                 30-stam[< 

Pioneer  Consolidated  Mines  Co  ,  Breckenriilge  20-slamp 

Raymond  Cons.  Mining  Co.,  Ohio 20-stamp 

.Sunny.side  M.  and  M.  Co.,  Eureka  200-ton 

v.  P.  R^  Leasing  Co.,  Central  City.  45-stanip 
(n)    I^iiknowij 


CONX'KXTRATION   PLA.NTS  OF  COLdRADO 


.Ackron  Mines.  White  Pin- 

American  Rare  Metals  Co.,  Cedar.  . 

Bard  Creek  N'ining  Co.,  Georgetown 

Big  Five  Mining  Co.,  Idaho  Springs 

Blue  Flag  Gold  Mining  Co.,  Laiirium   Mine,  lireckenridge 

Bolivar  Mining  and  Tunnel  Transportation  Co.,  MontezunKi 

Denver  Mining  and  Milling  Co.,  Wortman 

East  Willow  Mining  Co..  Creede 

El  Monte  Mining  and  Milling  Co.,  Ja.spar 
Canon  City  .Mill,  Empire  Zinc  Co.,  Canon  City 
Eagle  Ciroup,  Empire  Zinc  Co.,  Gilman 
Golden  Sun  Tunnel  and  .Mining  Co.,  Tolland 

Granite  Tunnel  Co.,  Granite , 

Grimm  Mill.  Boulder  .  

Hahn's  Peak  Gold  Mining  and  Milling  Co.,  Columbin. 

Highland  Mary  Mines  Co.,  .Animas  Fork 

Jessie  Consolidated  Mines  Co.,  Breckenridge 

Joe  lieynolds  M.,  M.,  Drainage  Tunnel  and  Transportation  Co.,  Idaho 

Springs _. ■ • 

Keystone  Mining  and  Reduction  Co.,  Magnolia • 

Long  Chance  Mining  Co  ,  Ncderland        

.Midland  Chief  .Mines  Co.,  Georgetown » 

Mineral  County  M.  and  M.  Co.,  Creede 

Orient  Mine,  \'illa  Cirove * 

Piiilad<'lphia  Mines  Leasing  Co.,  Montezuma  .     . 

i'lttshurgh  Con.  Mining.  Milling  and  Tunnel  Co.,  Idaho. •Springs      

Rawley  Mining  Co..  Bonanza 

l{ico-WcllinL'ton  Mining  Co.,  Rico ^ 

St.  John  Mines,  Ltd..  Revenue  Mine,  Ouray • 

Santiago  Consolidated  M.,  M.  and  Tunnel  Co.,  Georgetown     

Silver  King  Mines.  Duniont • 

Smuggler  Lfa.~ing  Co.,  .Aspen  

Standard  Gold-Copper  M.  and  M.  Co.,  Salida    

Initf-d  Imperial  Nlining  Co.,  Georgetown      

Wagner  Development  Mining  Co..  Telhiride  ...  

Wasatch-Colorado  Mining  Co..  Silver  Plume  

Wellington  .Mines  Co.,  Breckenridge  

Western  Chemical  Manufacturing  Co.,  Denver 

W^eatern  Ciold  Mining  Co..  .Alma 

Yellow  Jacket  Mines  Co.,  Ouray 

(a)    L'nknown 

(6)  Stamps. 


Capa.itv, 
Toils 


lU 
50 
50 
75 
50 
50 
50 
50 
200 
150 
50 
50 
40 
50 
>    20 

ion 

5C 
50 
30 
50 

300 
50 

100 
50 

^0 

250 
50 
25 

40O 
10 
50 

100 
50  &  75 

150 

100 
25 

150 


(6> 
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COIX)RADO  FLOTATION  AXD  CONCENTRATION  PLANTS 

Capacity 
Tons 

AUgrove  M.  and  M.  Co..  Cardinal 

American  ^Ietal  Co.,  Ltd.,  Climax      

.\merican  Metal  Producing  Co..  Black  Hawk. 

.\r(io  Reduction  &  Ore  Purchasing  Co.,  Idaho  Springs 

Aspen  mine.  Silverton    

Atlas  Mining  and  Milling  Co..  SnefBes 

Barstow  Lease.  Ironton    

Big  Ciiant  Lease.  Silverton        

Br.Klerick  M.  &  M.  Co..  Idaho,  Springs.  .  

Carribeau  Mining  Co..  Ophir 

Colorado  Superior  Mining  Co.,  Telluride 

Colorado-ltah  Opt-rating  Co  .  Lake  City 

Contention  Mining  Co  .  Silverton      

Evergreen  Mines  Co..  Apex 

Excelsior  Mining.  Milling  and  Electric  Co..  Excekior  Mine,  Frisco 

Genesee  Mines,  Ironton 

Gold  Crown  Mining  and  Reduction  Co.,  Ouray 

Gold  Hill  Concentrating  Co..  Gold  Hill 


75 

250 

50 

too 

150 
150 
200 
50 
50 
50 
200 

too 

50 
100 
100 

50 
100 
150 


100 
125 
50 
50 
5(S-ton  flotation) 

125 

56 

175 

500 

50 

50 


100 
100 
200 
100 
250 

50 
250 
100 
100 
300 
600 

50 
350 


Gold  King  Leasing  Co..  Silverton  ("^  ^80 

Hamlet  Mining  and  Milling  Co..  Howardsville 

Hudson  Milling  Co..  Idaho  Springs 

Idaho  Mining  and  Leasi'-.g  Co..  Hesperus 

Idaho  Mining.  Reduction  and  Transportation  Tunnel  Co.,  Idaho  Springs 
I.nva-Tiger   Milling  Co.,   Silverton.   (100-toii  concentration;      '    "—   ' 

Kittiniac  Mine  and  Mill  Co..  Silverton 

Little  Giant  Gold  Mining  and  Milling,  Lawson 

Mary  ^Iu^phy  Gold  Mining  Co  ,  Romley 

Mears  and  Wilfley.  Silverton        .       

Mineral  Farm  Mine.  Ouray 

Mountain-Top  Mining  Co  ,  Sneffles  Milling  Co.,  Idaho  Springs, 

Oneida-Stag  Mining  Co.,  Idaho  Springs ^"\i2 

Paramount  Reduction  Co  ,  St.  Elmo    

Pine  Marten  Mining  Co..  Red  Clii. 

Pingrey  Mines  and  Ore  Retluctioii  Co.,  Leadville 

Pride  of  the  West  Mining  Co.,  Howardsville 

Progress  Mining  and  Milling  Co..  Frawley 

Puzzle  Leasing  Co.,  Breckenridge 

S   D.  and  G.  Leasing  Co.,  Silverton 

St.  John  Mines.  Ltd.,  Denver  (Conittock) 

.'>ilver  Ledge  Mine,  Silverton 

.■'ilver  Lake  Mines,  Silverton      

-Sunnyside  M.  &  ^I.  Co..  Eureka 

Vernon  Slining  Co.,  Ironton 

Vindicator  Gold  Mining  Co.,  Independence 

(n)  Stamps. 

Chlorination 

The  Plattner  process  for  the  treatment  of  gold  ores 
was  invented  in  1848,  Colorado  metallurgists  developed 
it  and  erected  plants  and  treated  ores  on  a  scale  that  at- 
tracted the  attention  of  their  brother  workers  in  all 
parts  of  the  world.  Mechanical  roasting  furnaces,  the 
Holthoff-Wethey,  the  Pearce  turret,  the  Ropp,  the 
Brown,  the  Jackling  and  the  Argall,  were  designed  and 
used  on  a  large  scale.  Roasting  practice  became  sys- 
tematized. 

Barrel  chlorination  was  rapidly  advanced  to  complete 
development  and  became  standard  practice  in  the  chlori- 
nation mills  treating  ores  in  the  Cripple  Creek  district 
and  at  Colorado  City.  In  1900,  the  popularity  of  chlori- 
nation began  to  wane,  and  its  active  competitor,  the 
cyanide  process,  slowly  pushed  it  out  of  the  field.  In 
1897,  Philip  Argall  was  operating  the  Metallic  Extrac- 
tion Co.'s  plant,  nearer  Florence.  In  1901  the  Dorcas 
cyanide  plant  was  in  operation.  By  1910  there  were 
only  two  chlorination  plants  in  operation  on  Cripple 
Creek  ores.  The  magnificent  installations  at  Colorado 
City  finally  shut  down,  the  last  one  in  1912,  leaving  the 
field  to  the  smelteries  and  cyanide  plants. 

Cyanidation 
Philip  Argall  became  interested  in  the  application  of 
the  cyanide  process  to  gold  ores  in  the  Cripple  Creek  dis- 
trict, and  his  efforts  led  to  such  success  that  the  new 
process  entirely  displa';ed  chlorination.  Wherever  gold 
ores  were  encountered  in  Colorado,  the  cyanide  process 
establi.shed  itself.  The  Portland  cyanide  plant  at  Victor 
was  especially  designed  to  treat  the  low-grade  dump 
rock  that  had  accumulated  for  many  years.  It  was  a 
success  and  has  attracted  the  attention  of  metallurgists 
in  other  localities.  For  the  treatment  of  higher-grade 
ores,  the  fiolden  Cycle  plant  at  Colorado  Springs  is  a 
typical  example.  The  importance  of  the  method  is  in- 
dicated by  the  number  of  plants  that  have  been  con- 
structed. 
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CYANIDE  PLANTS  OF  COLORADO  '  V 

Capacity,  1 
Tons       I 

Blue  Flag  Mine  (Blue  Flag  Gold  Mining  Co.),  Cripple  Creek 100    f 

Camp  Bird  Mine  (inactive) 250 

Commonwealth  Mining  Co.,  Alma 40 

Dante  Gold  Mining  Co.,  Cripple  Creek 100 

Golden  Cycle  M.  and  Reduction  Co.,  CaloradoSpiingsCroastcyanide)....  1300 

Isabella  Mines  Co.,  Victor 75 

Jerry  Johnson  Gold  Mining  Co.,  Cripple  Creek 100 

Joe  Dandy  Mining  Co.,  Cripple  Creek 100 

Liberty  Bell  Gold  Mining  Co.,  Telluride      500 

London  Badger  (lold  Mining  and  Milling  Co.,  Ophir (a) 

Portland  Gold   Mining  Co.,  Victor,   (600-ton  concentrating  mill  :  nd 

cyanide  plant;     1400-ton  concentrating  and  cyanide  plant;    400-ton 

cyanide  plant) 

Queen  CJold  Mining  Co.,  Cripple  Creek 200 

Rex  Mining  and  Milling  Co.,  Victor 100 

Smuggler  Union  Mining  C3o.,  Telluride 600 

Tomboy  Gold  Mining  Co.,  Ltd.,  Telluride 500 

United  Gold  Mines  Co.,  Cripple  Creek 50 

United  States  Gold  Corporation,  Sugar  Loaf 150 

Wano  Mining  and  Milling  Co.,  Jimes*'own 50 

Lead-Silver  Smelting 

Colorado  early  became  a  lead-silver  smelting  center, 
and  the  practice  developed  there  was  in  advance  of  that 
of  any  other  district.  From  the  earUest  days  of  Lead- 
ville there  was  steady  progress.  Each  smelting  plant 
that  was  erected  was  an  improvement,  mechanically  and 
metallurgically,  over  its  forerunners.  Ore  tonnages 
offered  to  the  smelters  were  never  large  and  probably 
seldom  exceeded  600,000  tons  per  annum,  and  much  ore 
from  neighboring  states  was  necessary  to  smelt  the  Col- 
orado ores.  The  principal  factor  in  developing  the  cus- 
tom-smelting industry  can  be  traced  to  the  necessity  of 
bringing  other  ores  to  the  furnaces  for  fluxing  and  for 
maintaining  the  proper  proportion  of  lead  in  the 
charges. 

Lead-silver  smelting  has  had  its  ups  and  downs  in 
Colorado,  and  new  ore  discoveries  may  be  expected  to 
maintain  the  industry.  The  present  smelting  capacity 
is  confined  to  five  plants,  of  which  four  are  operated 
by  the  American  Smelting  and  Refining  Co.  A  brief  . 
description  of  the  plants  follows: 

Globe  Smelter,  Denver:  7  blast  furnaces;  total  annual 
smelting  capacity,  510,000  tons.  | 

Pueblo  Smelting  and  Refining  Co.,  Pueblo:  7  blast 
furnaces;  total  annual  smelting  capacity,  3b0,000  tons. 

Durango  plant,  Durango:  4  blast  furnaces;  annual  ca- 
pacity, 210,000  tons. 

Arkansas  Valley  Smelter  Co.,  Leadville:  10  blast  fur- 
naces; annual  capacity,  510,000  tons. 

Ohio  &  Colorado  Smelting  Co.,  Salida:  ^:  blast  fur- 
naces ;  annual  capacity,  345,000  tons. 

Matte  Smelting 

The  smelting  of  coppe.'  ores  with  gold  and  silver  ores, 
collecting  the  gold,  silver  and  copper  in  a  matte,  was  be- 
gun in  1878  by  Richard  Pearce  at  the  Argo  works,  a 
smaller  smelting  plant  having  been  operated  at  Black 
Hawk  before  this  time.  A  highly  successful  practice  ; 
was  established.  Small  reverberatories,  9.75  x  15  ft., 
ware  first  used,  and  these  were  increased  in  size  until  in 
1894  they  were  16  x  35  ft.  A  unicjue  system  of  refining 
the  copper  matte  for  its  gold  content  was  put  in  suc- 
cessful operation,  and  remained  a  metallurgical  secret 
until  the  Argo  plant  was  closed  down,  when  the  details 
of  the  method  were  disclosed. 

Pyritic  smelting  was  introduced  into  Colorado  early 
in  1892  at  Leadville  and  at  Kokomo.  F.  R.  Carpenter 
established  plants  at  Golden  and  at  Florence.  Similar 
smelteries  were  built  at  Leadville,  Ouray  and  at  Vulcan. 
Most  smelters  were  successful  to  a  moderate  extent, 
although  they  did  not  establish  the  pyrjtic  method  of 
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smelting  as  firmly  as  was  the  case  of  the  silver-lead 
smelters  with  their  method. 

As  the  copper  ores  of  the  state,  never  very  great  in 
quantity,  diminished,  both  pyritic  and  matte  smelters 
had  to  secure  ores  from  outside  the  state.  Confronted 
with  the  added  difficulty  of  finding  a  market  for  their 
matte,  they  finally  succumbed. 

Zinc  Smelting 

The  presence  of  a  large  proportion  of  zinc  sulphide  in 
many  of  the  ores  of  Colorado  made  such  ores  objection- 
able to  the  lead  smelters,  and  caused  them  to  impose  se- 
vere penalties  upon  high-zinc  ores.  To  lose  not  only  the 
value  of  the  zinc  but  also  to  receive  less  for  his  lead 
was  not  particularly  attractive  to  the  miner.  The  re- 
sult was  to  stimulate  metallurgists  to  discover  methods 
for  the  separation  of  the  lead  and  zinc  compounds. 

Bartlett,  at  Canyon  City,  introduced  a  method  of  vola- 
tilizing and  burning  the  zinc  to  an  oxide  by  means  of  a 
special  furnace.  The  zinc  oxide  mixed  with  some  lead 
sulphate  was  marketed  to  paint  manufacturers,  and  the 
residues  were  worked  up  for  gold,  silver,  copper  and  the 
remaining  lead.  A  successful  business  was  established 
and  continued  for  a  number  of  years. 

Other  metallurgists  attacked  the  problem  by  mechan- 
ical separation.  Electro-magnetic  separation  was  event- 
ually established,  and  certain  ores  responded  to  treat- 
ment by  this  method.  The  U.  S.  Zinc  Co.,  the  Western 
Chemical  Co.  and  the  Empire  Zinc  Co.  have  magnetic 
separators  in  their  mills.  Electrostatic  separation  was 
early  tried  out  and  has  not  been  particularly  successful. 
Until  recently  there  was  a  plant  in  operation  in  Denver, 
and  three  others  in  the  state.  Differential  flotation 
has  also  been  tried  and  is  no  doubt  successful  in  a 
number  of  mills.  What  has  been  demonstrated  is  that 
no  one  method  is  equally  applicable  to  all  ores,  but  is, 
rather,  applicable  only  to  ores  of  a  certain  type.  The 
zinc-lead  sulphide  problem  has  not  been  completely 
solved,  but -satisfactory  results  are  being  obtained  in  a 
number  of  instances.  Low-zinc  lead  concentrate  and 
low-lead  zinc  concentrate  are  now  being  marketed  where 
formerly  an  almost  unmarketable  product  was  shipped. 

At  Leadville  a  zinc-oxide  plant  is  treating  zinc  carbo- 
nate ores.  The  River  Smelting  and  Refining  Co.'s  plant 
treats  zinc-lead-copper  sulphide  ores  from  several  coun- 
ties in  Colorado,  a  part  of  its  product  being  forwarded 
to  this  company's  electrolytic  zinc  plant  at  Keokuk,  Iowa. 
The  U.  S.  Zinc  Company's  plant  at  Pueblo  is  operating 
2320  zinc  retorts  and  producing  zinc  from  ores  from 
.  Colorado  and  other  districts. 

I  Radium,  Uranium  and  Vanadium 

Colorado  has  produced  some  unusual  ores,  chief  of 
which  are  carnotite  and  pitchblende.  The  successful 
,  treatment  of  these  by  scientists  of  the  U.  S.  Bureau  of 
;  Mines  is  so  recent  that  it  is  unnecessary  to  go  into  de- 
tail here.  Radium,  sodium  uranate,  and  iron  vanadate 
have  been  produced  in  quantity  by  methods  that  were 
devised  in  a  Denver  plant.  In  another  part  of  this  issue 
an  abstract  of  Dr.  R.  B.  Moore's  paper  on  the  methods 
of  treatment  of  carnotite  ores  is  presented. 

The  war  demand  for  tungsten  stimulated  the  mining 
of  tungsten  ores.     The  Boulder  district  is  the  most  im- 
portant producer.     The  dressing  practice  for  the  special 
I  treatment   of   these   ores   has   progressed   until   results 


have  been  greatly  improved.  Ferrotungsten,  ferrochrome 
and  ferromanganese  are  being  produced  by  Colorado 
plants.  In  another  part  of  this  issue  Robert  M.  Keeney 
describes  the  .smelting  methods  in  use.  The  activity  in 
the  production  of  tungsten  and  rare  metals  is  shown  by 
the  list  of  operating  companies  that  follows: 

TUNGSTKN,   CARNOTITE   AND    KAKK-MKTAl.  COM I'A NIKS  OF 
COLOKADO 

•  FigurPB  in  parentlicscH  dcrioti-  capacity^ 
Amorican  Haro  Motals  Co.,  Cedar 

B  ack  Motal  Uo.lu.tion  Co.,  Bouldt-r  (TunKStfii  .•orir.'iitrat.-  and  hliriif  rffin.rv) 
Mlack  I'riiKc  Mincw,  Fcrbcritp  ( 1  5-toii) 
IJoiild.T  TuiiKKtcii  Production  Co.,  Bould.-r  (50-ton) 
liniKstcn   Rcf.   and  Kxt.   Plant,  flpof  rir  furnac-  ( 25-toni,  .Manufa.turcrs.  f<rro- 

tung.stfn  tunKstic  arid 
Carnotite  Rcdii.tion  Co.,  Nucia 

Colorado-Gilpin  (iold  and  Radium  .\I.  f^o..  Central  City 
KukIc  Roek  Tungsten  Production  Co.,  Boulder  (75-ton)' 
Ferro  Alloy.s  Co.,  Denver  (manufacturers  of  ferrotungsten) 
Rare  Metals  Ore  Co..  Denver  and  Rollindsville 
Interiiiountam  Tungsten  .Milling  Co..  Saline  (50-ton) 
Iron  Mountain  Alloy  Co.,  Denver 
l>onK  Chance  Mining  Co..  Xcderland  (30-ton) 
McKeiirfr  Mines,  Nederland  (20-ton) 

Colorado  Metal  M.  and  Red.  Co.,  fieorgc-town,  (20 stamps) 
Mohave  Boulder  Tungsten  Co.,  Sugar  Loaf  (50-ton) 
National  Tungsten  Mining  Co  ,  Rowena  (25-ton) 
Overall  Mines  Co.,  Kgnar  (carnotite) 
Pittsburgh  Radium  Co..  Denver 
Primos  Chemical  Co.,  Vanadium 
Primos  Exploration  Co.,  Crescent  (33-ton) 
Prinios  Mining  and  Milling  Co  ,  Lakewood  (60-ton) 
Radium  Ores  Co.,  Naturita 
Rare  Metals  Ores  Co.,  Rollinsville  (75-lon) 
Schlesinger  Radium  Co.,  Parado.x  (10-ton) 
Standard  Chemical  Co.  (50-ton) 
Sugarloaf  Tungsten,  M.,  M.  and  Dev.  Co. 
Tungsten  Metals  Corporation,  Boulder  (25-ton) 
Tungsten  Mountain  Mines  Co.,  TungsU-n 
Vasco  Mining  Co.,  Boulder  (two  50-ton) 
\"^)If  Tongue  Mining  Co.,  Nederland  (50-toiit 


Technical  Uses  of  Radium"^ 

The  chief  technical  use  for  radium  is  in  connection 
with  permanently  luminous  paint.  If  radium  salts  are 
mixed  with  phosphorescent  zinc  sulphide,  a  product  is 
obtained  which  is  permanently  luminous  in  the  dark 
without  previous  exposure  to  light.  The  zinc  sulphide 
must  be  specially  prepared  and  usually  contains  traces 
of  impurities,  such  as  copper,  manganese,  or  other  min- 
eral. Just  what  relation  exists  between  these  impuri- 
ties and  the  peculiar  properties  of  the  zinc  sulphide  is 
not  known,  although  experimental  work  is  now  being 
done  to  determine  it.  The  luminous  paint  usually  carries 
from  0.1  to  0.25  mg.  of  radium  element  to  1  gram  of 
zinc  sulphide,  depending  upon  the  particular  use  to 
which  the  paint  is  put. 

This  material  is  now  being  used  largely  on  the  faces 
of  watches  and  clocks ;  to  coat  electric  light  push-buttons 
and  the  chains  attached  to  electric  globes;  and  for  vari- 
ous other  purposes.  It  is  unfortunate  that  the  domes- 
tic supply  of  radium  is  being  disseminated  in  this  man- 
ner. But  as  the  physicians  and  surgeons  of  the  country 
are  not  purchasing  enough  radium  to  made  the  industry 
a  financial  success,  it  is  natural  that  the  manufacturers 
should  take  other  means  of  creating  a  demand.  The  day 
is  probably  not  far  distant  when  the  people  of  the 
United  States  will  greatly  regret  that  so  much  radium 
has  been  utilized  in  this  way. 

Radium  has  a  most  decided  usefulness  at  present ;  nine 
mstruments  used  on  airplanes  have  dials  made  lumin- 
ous with  radium  paint,  and  it  is  employed  in  the  same 
manner  for  compasses  and  gunsights.  The  efficiency  of 
night  firing,  with  both  machine  guns  and  artillery,  has 
been  greatly  increased  by  the  use  of  luminous  sights. 
Other  uses  cannot  be  specified,  at  the  present  time,  in 
a  pubhc  paper. 


•An  excerpt  from  a  paper  presented  at  the  Colorado   Meeting  of 
the  A.  I.  M.  E.  by  Richard  B.  :Moore,  of  the  T.  S.  Bureau  of  Mines. 
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Radium  Ore  Deposits 


Carnotite  Occurrences  of  Colorado  and  Utah  Are  of  Great  Importance  in  the  Pre 
duction  of  Radium  Compounds — Scattered  Deposits  in  Dolores, 
San  Miguel  and  Montrose  Counties 

By  RICHARD  B.  MOORE 


THE  principal  commercial  ores  of  radium  are 
pitchblende  and  carnotite.  The  former  mineral 
has  no  definite  composition,  consisting  of  uranium 
oxides  (UO,,  UOJ  with  oxides  of  lead,  calcium,  iron, 
bismuth,  manganese,  copper,  silicon,  aluminum,  and  rare 
earths.  Carnotite  has  a  more  definite  composition, 
being  a  potassium  uranyl  vanadate  containing  small 
quantities  of  barium  and  calcium.  The  formula 
K,0.2U0,.V,0,-3Hj0  expresses  its  composition  fairly 
well,  although  not  exactly.  Of  lesser  importance  are 
autunite,  a  hydrated  calcium  uranium  phosphate 
Ca(U0,),(P0,),.8Hp.  and  torbernite,  a  hydrated  cop- 
per uranium  phosphate  Cu(U0,);.P,0,.8Hj0. 

The  pitchblende  deposit  at  St.  Joachimsthal,  Austria, 
is  in  mica  schist  interbedded  with  lime  schist  and 
crystalline  limestone.  Toward  the  east  and  northeast 
the  formation  is  gneiss.  The  gneiss  was  intruded  by 
quartz  porphyry  subsequent  to  the  deposition  of  the 
vein  material.  In  the  mica  schist  are  fissures  filled  with 
volcanic  material  which  cut  the  mineralized  zone  at 
various  points  and  depths.  The  veins  are  usually  6  in. 
to  2  ft.  wide,  in  rare  cases  widening  out  to  3  ft.  The 
mode  of  mineralization  varies  greatly,  the  ores  occur- 
ring in  both  stringers  and  pockets.  They  contain  silver, 
metallic  and  as  argentite;  polybasite,  tetrahedrite,  etc.; 
nickel,  as  nickelin,  chloanthite,  etc. ;  cobalt,  as  smaltite, 
bismutosmaltite,  etc.;  bismuth,  as  metallic  bismuth, 
bismite,  etc.;  arsenic,  as  metallic  arsenic  and  arseno- 
pyrite ;  and  uranium,  as  pitchblende  and  other  alteration 
products.  Galenite,  zinc  blende,  pyrite,  marcasite,  and 
copper  occur  in  minor  quantities.  The  veins  show  that 
deposition  occurred  in  three  periods;  the  cobalt  and 
nickel  were  deposited  first,  then  the  uranium,  and  lastly 
the  silver.  Dolomite  spar  is  always  present,  and  gen- 
erally has  a  white  or  yellowish-white  color,  but  changes 
to  a  brownish-red  hue  where  pitchblende  begins  to  ap- 
pear, and  is  a  dirty  gray  where  it  is  actually  in  contact 
with  the  ore.  Deep-blue  fluorspar  is  always  present. 
The  mines  at  Joachimsthal  have  been  worked  since  1517. 
In  1545  the  production  of  silver  ores  declined  consider- 
ably, but  since  then  the  deposits  have  been  mined  for 
bismuth  and  cobalt.  During  the  last  25  years  the  mines 
have  been  worked  for  uranium. 

Saxony  Silver-Cobalt  Ores 

In  the  vicinity  of  Annaberg,  on  the  Saxony  side  of 
the  Erzgebirge,  the  silver-cobalt  veins  resemble  those 
at  Joachimsthal.  At  Johanngeorgenstadt,  the  veins  con- 
tain tin  and  silver-cobalt  ores.  Where  dolomite  spar  is 
found,  the  silver-cobalt  ores  contain  pitchblende,  as  at 
Annaberg.  In  the  Gottessegen  mine  the  pitchblende 
occurs  in  the  spar  in  pieces  2  to  3  in.  in  diameter.  These 
mines  are  worked  principally  for  bismuth  ocher,  but  also 
for  cobalt  and  nickel.     In  the  coVjalt-bismuth  mines  of 


•An   excerpt  Tforn   a   paper  preHented   at   the   Colorado   meeting, 
S«-ptember.    IIMH,  of  the   AmprUan    InHtltute  of  Mining   Engineers. 


Schneeberg  are  found  bismutite  and  various  minera 
of  nickel,  silver,  and  arsenic.  There  is  also  some  pitc 
blende,  uranochalcite,  uranospinite,  galenite,  and  zii 
blende. 

The  Cornwall  Pi-fcHBLKNnK 

Pitchblende  has  also  been  found  in  Cornwall,  Englan 
in  the  tin  region.  At  Joachimsthal  and  Johanngeo 
genstadt,  the  mineral  is  found  associated  with  nickt 
cobalt  veins,  though  only  part  of  the  veins  are  high 
argentiferous.  Even  though  these  veins  are  close 
connected  with  the  tin  veins,  they  apparently  are  n 
of  the  same  age  as  the  latter,  but  belong  to  the  sar 
general   period   of   mineralization. 

Pitchblende  in  the  United  States 

Pitchblende  has  been  found  in  the  following  localiti 
in  the  United  States :  Feldspar  quarry,  at  Middletow 
Conn.,  in  large  octahedrons;  in  Hall's  quarry, 
Glastonbury,  Branchville,  Conn.,  in  a  pegmatite  ve 
and  usually  embedded  in  albite;  at  Marietta,  S.  C. ; 
the  Baringer  Hill  district,  Llano  County,  Tex,;  in  t 
Bald  Mountain  district.  Black  Hills,  S.  D.;  in  Mitch 
County,  N.  C. ;  and  in  Gilpin  County,  Colo.  The  latt 
district  is  the  only  one  of  commercial  importance. 

All  of  the  Gilpin  County  mines,  with  one  exceptic 
are  found  on  or  near  Quartz  Hill,  a  few  miles  fr( 
Central  City.  There  are  five  that  have  produced  pitt 
blende  in  quantity:  the  Kirk,  Wood,  German,  Belch 
and  Calhoun.  The  Kirk,  Belcher  and  German  mir 
are  close  together  on  Quartz  Hill;  the  Wood  and  t 
Calhoun  are  in  the  valley  below. 

These  mines  until  recently  were  worked  mainly  : 
gold.  In  this  district,  gneiss  and  crystalline  sch 
predominate,  with  intrusive  andesitic  dikes  and  oci 
sionally  acid  granitic  dikes.  The  rock  containing  i 
pitchblende,  galena,  sphalerite,  etc.,  is  a  fine-graii 
aplitic  granite  which  probably  once  contained  an  ; 
preciable  amount  of  biotite.  The  ore  deposits  are ) 
two  general  types,  one  containing  pitchblende  vi) 
pyrite,  sphalerite  and  galena,  and  sometimes  marcas  5 
and  the  other  type  carrying  pyrite,  chalcopyr( 
sphalerite  and  galena,  with  some  gold  and  siln 
Generally  speaking,  the  two  types  are  not  associaK 
so  that  the  miner  has  a  choice  of  mining  either  o 
pitchblende  or  for  gold.  ^ 

The  Kirk  mine  has  probably  been  the  most  imporlfc 
producer  of  the  five  mentioned,  although  reliable  (It 
on  the  output  of  pitchblende  from  this  mine,  up  It 
few  years  ago,  have  been  difficult  to  obtain.  Dui|i 
the  last  12  years,  about  20  tons  of  ore,  with  an  avei 
content  of  35%  U,0,,  and  over  100  tons  with  a  conj 
of  3  to  4%  U,,0„  has  been  mined.  The  mine  has 
shut  down  for  some  time.  More  recent  operation jc 
the  German  and  Belcher  mines  produced  120  ton  JC 
low-grade  ore,  averaging  about  1%   U^Oj,  and  six  |r 
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of  high  grade.  Smaller  quantities  of  ore  have  been 
produced  at  various  times  from  these  mines  and  from 
the  Wood   and  the   Calhoun. 

Uranium  ores  are  found  in  certain  localities  in 
Australia.  One  of  these  deposits  is  80  miles  east  of 
Farina,  a  railroad  station  on  the  Great  Northern  line, 
in  South  Australia,  and  lies  between  Mount  Painter  and 
Mount  Pitt.  H.  L.  Y.  Brown  states  that  the  rocks  of 
the  district  consist  of  coarse  and  fine  feldspathic, 
siliceous,  and  micaceous  granite,  gneiss,  quartzite  and 
mica  schist.  The  rocks  are  contorted  in  places  and 
penetrated  bj'  dikes  of  coarse,  pink-colored  eruptive 
granite. 

Portugal  Autunite 

Autunite  is  found  in  commercial  quantities  in  Portugal 
in  the  district  between  the  towns  of  Guarda  and 
Sabugal.  Apart  from  the  uranium,  the  rocks  of  the 
region  are  much  mineralized,  showing  deposits  of 
galena,  arsenopyrite,  chalcopyrite,  tungsten  and  cas- 
siterite.  All  of  the  deposits  referred  to  are  important 
and  have  been  developed  as  commercial  sources  of 
radium;  in  fact,  until  about  seven  years  ago,  they  were 
the  only  source  from  which  radium  ores  were  obtained. 

Carnotite  Deposits  of  Colorado  and  Utah 

About  1910,  the  carnotite  deposits  of  southwestern 
Colorado  and  eastern  Utah  began  to  receive  attention. 
They  were  known  as  far  back  as  1881,  but  the  com- 
position of  the  ore  was  unknown  until  1897.  In  1899, 
an  analysis  showed  that  the  ore  not  only  contained 
uranium,  but  was  a  potassium  uranyl  vanadate.  In 
1900,  a  small  plant  was  erected  in  the  Mclntyre  district, 
south  of  the  Paradox  Valley,  Colorado,  for  the  extrac- 
tion and  recovery  of  uranium  oxide  from  carnotite 
ore.  Only  moderate  success  was  achieved,  and  the  plant 
was  soon  shut  down.  Operations  were  also  started 
by  other  concerns,  notably  the  Western  Refining  Co. 
and  the  Dolores  Refining  Co.  These  plants  extracted 
uranium  and  vanadium  only.  None  of  these  operations 
was  of  importance,  and  it  was  not  until  1909  or  1910 
that  any  interest  was  shown  in  the  carnotite  deposits 
as  a  source  of  radium.  At  that  time,  the  ore  was  almost 
exclusively  shipped  abroad. 

In  the  autumn  of  1912,  representatives  of  the  U.  S 
Bureau  of  Mines  made  a  thorough  survey  of  the 
carnotite  fields  and  announced  the  fact  that  the  carnotite 
deposits  of  Colorado  and  Utah  constituted  by  far  the 
largest  source  of  radium-bearing  ores  in  the  world. 
Developments  since  then  have  proved  this  statement  to 
be  correct,  as  the  larger  part  of  the  radium  that  has 
been  produced  up  to  this  time  has  been  derived  from 
American  carnotite  ore. 

Carnotite  Area  60  by  20  Miles 


I  The  deposits  are  found  mainly  in  Dolores,  San  Miguel, 
and  Montrose  counties,  Colo.,  and  extend  over  a  belt 
'labout  60  miles  long  by  20  miles  wide.  The  ore 
is  also  found  to  the  west  of  the  La  Sal  Mountains 
in  Utah,  and  along  the  San  Rafael  Swell,  southwest 
of  Green  River,  Utah.  Small  patches  of  ore  are  found 
scattered  between  these  points  and  extend  up  as  far 
north  as   Meeker,   Colorado. 

The  most  usual  ore  is  a  sandstone  so   impregnated 
with  yellow  carnotite  that  the  color  is  decidedly  notice- 


able, and  contains  small  kidneys  of  brown  sandy  clay. 
The  kidneys  constitute  a  considerable  part  of  some  of 
the  ore;  in  many  cases  they  are  thinly  scattered  through 
the  sandstone.  Although  ore  of  the  character  mentioned 
is  widely  distributed  in  the  Paradox  and  adjacent  dis- 
tricts, and  constitutes  a  large  part  of  the  ore  shipped, 
it  is  by  no  means  the  only  ore  of  commercial  import- 
ance. Indeed,  the  variety  of  the  types  of  ore  in  Utah 
is  one  of  the  interesting  features  of  the  uranium 
and  vanadium  deposits.  There  are  dark  blue,  brown, 
and  black  vanadium  ores,  the  dark  l)lue  ores  being 
lustrous  when  first  mined  and  usually  carrying  uranium; 
high-grade  carnotite  in  vug  holes  so  soft  that  it  can  be 
molded  in  the  fingers;  and  the  same  kind  of  ore 
crystallized  with  gypsum.  Red  calcium  vanadate  is 
found  alone  and  mixed  with  carnotite.  The  ores  of 
the  Paradox  district  diff'er  in  many  respects  from  those 
in  Utah,  but  chiefly  in  carrying  larger  proportions 
of  carnotite,  and  as  a  rule  are  more  yellow.  Not  only 
do  they  carry  more  uranium,  but  also,  on  the  average, 
more  vanadium,  although  individual  shipments  from 
Utah,  particularly  from  Temple  Mountain,  might  seem 
higher  in  vanadium  than  the  average  ore  from  the 
Paradox   district. 

The  deposits  are  invariably  pockets,  many  of  which, 
however,  are  of  considerable  size.  A  few  individual 
claims  have  produced  as  high  as  500  tons  of  shipping 
ore,  but  this  is  an  exceptional  condition.  The  ore  is 
found  in  a  light-colored  sandstone  overlain  in  places 
with  shale  and  conglomerate;  according  to  Hillebrand 
and  Ransome,  this  is  the  McElmo  formation. 

Future  Supply  of  Ore 

It  is  difficult  to  estimate  the  exact  amount  of  radium 
m  existence  at  the  present  time;  probably  it  is  some- 
where around  3  oz.  of  radium  element.  On  account 
of  the  great  scientific  interest  attached  to  radium,  and 
because  of  its  use  in  the  war  and  in  medicine,  the 
permanency  of  the  ore  supply  is  an  important  question. 
Considerably  more  than  half  the  amount  of  radium  now 
in  existence  has  come  from  Colorado  and  Utah  carnotite 
ores.  Six  years  ago,  the  engineers  of  the  Bureau  of 
Minos  estimated  that,  at  the  current  rate  of  pro- 
duction, the  deposits  might  last,  commercially,  10 
or  12  years.  At  the  present  time,  it  is  difficult  to 
obtain  ore.  Most  of  the  deposits  are  owned  by  five 
operating  radium  companies.  The  production  has  in- 
creased greatly  during  the  war;  and  I  am  doubtful 
whether  it  is  possible  to  depend  upon  American  carnotite 
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deposits  to  yield  commercial  quantities  of  ore  for  more 
than  six  or  seven  years  longer.  It  is  my  judgment  that 
the  fields  will  not  produce  more  than  100  additional 
grams  of  radium  element  at  the  most — if  that  much. 
This  would  about  double  the  world's  present  supply; 
but,  on  account  of  the  large  use  of  radium  in  cancer 
treatment,  such  an  amount,  although  large  scientifically, 
would  be  small  in  proportion  to  the  probable  demand. 
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Molybdenite  Operations  at  Climax, 
Colorado"^ 

By  D.  F.  Haley 

Molybdenite  deposits  at  Climax.  Colo.,  have  recently 
attracted  considerable  notice,  because  of  their  great 
size,  as  compared  with  other  known  deposits  of  the  same 
mineral.  Climax  station  is  14^^  miles  northeast  of  Lead- 
ville.  and  is  11.300  ft.  above  sea  level.  Climatic  condi- 
tions are  severe,  and  snow  may  fall  in  any  month. 

Some  of  the  richest  gold  placers  of  Colorado  occur 
within  a  few  miles  of  Climax,  so  the  surrounding  coun- 
try has  been  well  prospected,  although  it  is  difficult  to 
say  when  the  presence  of  molybdenite  first  became  defi- 
nitely known.  Claims  had  been  staked  as  early  as  1896, 
but  it  is  evident  that  the  prospectors  at  that  time  were 
looking  for  gold. 

In  1916,  engineers  of  the  American  Metal  Co.  made  a 
thorough  examination  of  the  property.  They  had  diffi- 
culty in  getting  concordant  results  from  different  assay- 
ers,  and  the  return  varied  between  0.4  and  1.2%. 
Finally,  by  systematic  sampling  and  testing,  a  product  of 
the  property  was  put  through  flotation  machines  and  a 
concentrate  was  obtained,  assays  of  which  showed  that 
a  recovery  of  12  lb.  of  MoS.  per  ton  of  ore  could  rea- 
sonably be  expected. 

The  orebodies  are  found  on  the  southwestern  slope  of 
Bartlett  Mountain,  which  consists  of  alaskite,  or  highly 
siliceous  granite.  Many  inclusions  of  gneiss  are  found 
in  the  alaskite,  and  on  the  western  flank  of  Bartlett 
Mountain  thick  limestone  beds  occur,  tilted  at  such  an 
angle  as  to  indicate  that  they  at  one  time  covered  the 
area,  but  have  been  removed  by  erosion.  The  gneiss 
may  be  an  altered  sedimentary  rock.  Glacial  action  has 
evidently  been  severe,  and  the  divide  is  covered  by  a 
heavy  moraine. 

The  ore  occurs  as  an  intricate  system  of  fine  stringers 
fairly  evenly  distributed  throughout  the  alaskite.  The 
original  granite  has  been  altered  and  silicified,  and  ap- 
pears now  to  consist  only  of  a  quartz  ground-mass  in 
which  some  phenocrysts  of  feldspar  still  remain.  Little 
ore  mineral  is  found  in  the  quartz-porphyry  occurring 
throughout  the  main  ore-bearing  rock.  Associated  min- 
erals are  iron  pyrite  and  a  small  amount  of  copper.  Oc- 
casionally a  small  pocket  of  hiibnerite  is  found,  but 
not  in  appreciable  amounts. 

Two  systems  of  mining  are  practiced.  The  thin 
outer  edge  of  the  orebody,  bounded  by  the  horizontal 
plane  of  the  tunnel  and  the  steep  sloping  surface,  is  to 
be  removed  by  open-pit  gloryhole  methods  during  the 
summer  months.  Drifts  have  been  run  40  ft.  below  the 
surface  and  parallel  to  the  contours  of  the  hill.  From 
the  drifts,  raises  will  be  driven  to  surface,  and  the 
ground  brok  n  down  through  them',  drawn  into  cars  and 
trammed  out  to  the  bins.  Further  in,  the  ground  has 
been  laid  out  in  a  series  of  parallel  drifts  running 
diagonally  across  five  parallel  patented  claims.  These 
drifts  are  50  ft.  apart  and  860  ft.  long.  From  them, 
raises  are  put  up  every  30  ft.  and  widened  out,  above  the 
back  of  the  level,  to  a  cone-shaped  pfxket,  at  the  bottom 
of  which  a  chute  is  placed.  This  widening  connects  all 
of  the  pockets,  and,  when  completed,  is  ready  for  shrink- 
age operationH. 


•Abulracl    of   a    |»ai»«-r   to   !»*■    n  a<l    at    the   Colorado    meetlnir   at 
the  AmTican   Inntilut*-  of  MlnlriK   lOnglneerH,   U<:-pt<'inher.    I'.US. 


The  stope  drift  is  860  ft.  long  and  the  stope  itself  is 
carried  up  as  two  separate  workings,  each  400  ft.  long 
and  25  ft.  wide.  In  the  center,  between  the  stopes,  a 
pillar  40  ft.  long  is  left  standing.  A  two-compartment 
raise  is  carried  up  ahead  of  the  stope  through  the  center 
of  this  pillar,  and  small  drift  holes  are  extended  from 
the  raise  to  the  stopes  on  each  side  about  every  20  ft. 
At  the  end  of  each  stope,  a  similar  pillar  is  left,  through 
which  a  one-compartment  raise  is  carried  up,  which  is 
connected  with  the  stopes  by  small  drifts.  The  stopes 
are  to  be  carried  up  to  the  surface  as  shrinkage  stopss, 
and  when  the  surface  is  reached,  the  end  and  side  pillars 
left  between  the  stopes  will  be  broken  down  by  glory- 
hole  methods. 

The  ore  from  the  mine  is  dumped  into  a  300-ton  bin, 
from  which  it  is  drawn  into  the  one-ton  buckets  of  a 
700-ft.  Leschen  jig-back  tram.  This  delivers  it  to  two 
400-ton  bins,  so  designed  that  both  bins  feed  into  a 
10  X  20-in.  Blake  crusher.  From  the  crusher,  the  ore 
drops  on  a  16-in.  conveyor  belt,  is  elevated  to  a  400- 
ton  tramway  bin  and  carried  to  the  500-ton  mill  bin  by 
means  of  a  4700-ft.  Leschen  aerial  tramway.  The  ore  is 
fed  by  plunger  feeders  to  a  16-in.  flat  conveyor  belt, 
which  delivers  to  an  Allis-Chalmers  ball  mill.  From 
this  6  X  6-ft.  mill,  the  ore  (now  crushed  to  about  20 
mesh)  goes  to  a  standard  duplex  Dorr  classifier.  The 
overflow  goes  direct  to  the  flotation  machines,  and  the 
sands  drop  to  a  6  x  10-ft.  Allis-Chalmers  ball  mill  and 
return  to  the  same  classifier  until  fine  enough  for  over- 
flow.    Crushing  is  to  120  mesh. 

The  flotation  plant  consists  of  five  Janney  air-mechan- 
ical machines,  three  Callow  standard  roughing  cells,  and 
two  Callow  one-half-size  cleaner  cells.  The  first  four 
Janney  cells  deliver  rough  concentrates  to  the  fifth  cell, 
for  partial  cleaning;  cell  No.  4  discharges  tailings, 
and  the  discharge  from  No.  5  consists  of  middlings, 
which  are  returned  to  the  circuit.  The  concentrate 
from  No.  5  goes  to  the  first  Callow  cleaner;  the  concen- 
trate from  this  goes  to  the  second  Callow  cleaner;  and 
in  order  to  improve  the  grade,  one  of  the  Callow  rough- 
ers  has  been  converted  to  a  third  cleaner.  The  mill  is  | 
putting  through  300  tons  daily.  ' 

The  flotation  operation  is  delicate,  as  there  is  nearly, 
three  times  as  much  pyrite  in  the  ore  as  molybdenite, 
and  with  a  concentration   ratio  of  115  or  1 120  to  1,  a 
large  portion  of  the  iron  must  be  dropped  to  get  a  con- 
centrate carrying  from  65  to  70%  MoS,,.     Another  diffi-| 
culty  is  that  when  treating,  say,  300  tons  per  day,  car-, 
rying  0.92%   MoS,,  the  resulting  concentrate,  on  pres- 
ent recovery,  amounts  to  only  5100  lb.  of  65%   product 
or  only  about  4  lb.  per  minute  from  the  cleaner.     Tht 
size  of  the  cleaner  has  been  reduced,  but  it  still  remain: 
somewhat  difficult  properly  to  control  the  grade  of  th< 
concentrate. 

A  vanner  is  being  installed  to  treat  the  concentrat 
for  the  removal  of  pyrite,  as  each  unit  of  iron  removei 
will  increase  the  grad,^  of  concentrate  2.2%,  the  concen 
trate  now  carrying  about  lOTf  iron.  Mill  recovery  i 
now  60%  of  the  total  Mo  in  the  feed,  which  is  equivaler 
to  a  sulphide  recovery  of  82''f.  Many  tests  are  bein 
made,  with  encouraging  results,  for  the  recovery  of  th 
cxide  molybdite.  It  is  interesting  to  note  that  the  fee 
to  the  mill  averages  almost  exactly  the  figure  originall 
estimated,  the  recovery  being  about  Hi  lb.  of  Mol 
per  ton,  as  against  12  lb.  estimated  recovery. 


August  31.  1918 


ENGINEERING  AND  MINING  JOURNAL 


395 


'■    Mining  in  the  Telluride  District  of  Colorado 

Climatic  Conditions,  and  the  Character  of  the  Ore  Deposits  of  an  Important 
Colorado  Mining  District— Methods  of  Mining,  With  Particular 

Reference  to  Adit  Driving 

1  By  harry  J.  WOLF  ■ 


VHE  first  active  search  for  precious  metals  in  the 
Telluride  district  was  probably  about  1875.  At 
that  time  locations  were  made  on  veins  now  worked 
by  the  Smuggler  Union  Mining  Co.  From  1875  to  1885 
a  considerable  amount  of  prospecting  was  done  and 
many  mining  claims  were  located,  but  early  records 
indicate  that  the  probable  production  during  this  period 


efficient  mining  plants  have  been  installed,  many  mills 
have  been  erected,  and  the  old  practice  of  packing  out 
only  rich  crude  ore  at  great  expense  has  been  replaced 
by  the  efficient  local  treatment  of  large  tonnages  of  low- 
grade  material,  and  the  shipment  of  concentrate  and 
bullion.  Efficient  local  transportation  has  been  devel- 
oped by  the  construction  of  good  trails,  excellent  wagon 


SAVAGE   BASTX.      VIEW   LOOKING    SOT'THEAST   A  XD   .SHOWIXG  A   PART  OF  THE  TOMBOY   :=^T-RFArE   I'l.AXT 


was  less  than  $50,000.  In  1890  the  Rio  Grande  South- 
ern R.  R.  was  completed  from  Ridgway  to  the  town  of 
Telluride,  and  the  camp  began  to  attain  importance. 
Previous  to  the  opening  of  railway  communication,  only 
rich  ore  could  be  handled  at  a  profit,  because  ill  ore 
mined  was  transported  on  pack  animals  over  difficult 
trails  to  distant  smelteries,  and  only  light,  crude 
mining  equipment  could  be  brought  into  the   district. 

Development  Due  Largely  to  Power  Facilities 

Since  the  completion  of  railroad  communication  with 
the  .smelteries  at  Salida,  Pueblo,  and  Durango,  the  de- 
velopment of  the  district  has  been  rapid.     Large  and 

*  Mining  engineer,  Denver,  Colorado. 


roads,  and  wire-rope  tramways.  Hydro-electric  power 
has  been  developed  to  a  high  state  of  efficiency  by  that 
pioneer  corporation  in  high-tension  power  transmis- 
sion, the  Telluride  Power  Co.,  which  in  its  early  stages 
of  growth  was  under  the  skillful  management  of  L.  L. 
Nunn  and  Cooper  Anderson. 

The  present  city  of  Telluride,  with  a  population  of 
about  2000,  is  the  county  seat  of  San  Miguel  County, 
in  southwestern  Colorado,  and  is  422  miles  from  Den- 
ver by  rail.  Telluride  is  situated  in  the  western  part 
of  the  rugged  district  known  as  the  San  Juan  Mountains 
?nd  popularly  referred  to  as  the  "San  Juan  Country." 
The  city  of  Telluride,  with  Ouray,  the  county  .^eat  of 
Ouray  County,  and  Silverton,  the  county  seat  of  San 
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Juan  County,  forms  the  so-called  "San  Juan  Triangle," 
famous  for  its  production  of  both  precious  and  base 
metals. 

Geology  of  the  Telluride  District 

The  valley  of  the  upper  San  Miguel  River,  in  which 
Telluride  is  situated,  with  its  tributary  gulches,  offers 
an  excellent  opportunity  for  the  study  of  the  geology 
of  tha  district.  The  elevation  of  Telluride  is  8756  ft., 
and  the  mountain  ridges  surrounding  it  on  three  sides 
rise  to  altitudes  of  over  13,500  ft.  The  deep  gulches  ex- 
pose the  edges  of  the  horizontally  disposed  reck  strata 
throucrh  a  vertical  distance  of  nearly  5000  ft.;  and  in 
many  places  vertical  cliffs  almost  2000  ft.  high  present 
to  view  several  layers  of  the  more  important  rocks.  A 
generalized  section  of  the  sedimentary  and  bedded  vol- 


In  the  San  Juan  Mountains  the  important  fissures  may 
be  classified  in  several  well-defined  systems,  according 
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canic  series  of  the  locality  is  shown  in  the  accompanying 
table,  adapted  from  U.  S.  Geological  Survey  Folio  57. 
The  more  conspicuous  of  the  country  rocks  are  the 
red  sandstone  and  conglomerate,  overlain  by  andesite, 
andesite  breccia,  and  rhyolite  in  horizontally  disposed 
layers.  These  rocks  are  cut  by  nearly  vertical  fissures 
containing  mineral-bearing  quartz.  Strong  fissures 
frequently  cut  through  all  the  layers  of  country  rock  and 
continue  to  unknown  depths,  but  the  most  important 
crebodies  are  found  in  veins  in  the  andesite.  Some 
orebodie.s  have  continued  upward  through  the  rhyolite, 
and  occaHionally  downward  into  the  conglomerate.  In 
certain  exceptional  cases  small  deposits  of  payable  ore 
have  been  found  in  the  red  sandstone  and  at  the  inter - 
»ection  of  quartz  veins  with  the  limestone. 


to  the  northeast  of  Telluride,  the  fissures  which  strike 
northwest  and  southeast  appear  to  be  the  most  im- 
portant from  an  economic  standpoint.  The  strike  of 
these  ranges  from  N  25"  W  to  N  50°  W,  and  the  dip 
is  usually  southwest. 

Underground  development  is  almost  entirely  by  adits 
driven  on  the  veins  into  the  steep  sides  of  the  moun- 
tains. Frequently  crosscuts  are  driven  from  the  sur- 
face to  cut  veins  that  strike  parallel  to  the  mountain 
ridges,  and  occasionally  shafts  are  sunk  in  country 
rock  or  on  the  veins,  when  such  development  is  more 
practicable  than  the  driving  of  an  adit  or  crosscut. 
Some  of  the  adits  and  crosscuts  have  attained  con- 
siderable length,  notal)ly  that  known  as  the  Revenue 
Tunnel,  which  is  over  7500  ft.  long,  and  cuts  the  Vir- 
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ginius  vein  at  a  depth  below  the  surface  of  over  2000 
ft.  and  at  an  elevation  of  about  10,800  ft.  Development 
by  long  adits  is  usually  the  most  practicable,  not  only  on 
account  of  the  topography  of  the  country,  but  because 
of  the  heavy  snowfall  in  the  higher  altitudes,  the  dan- 

.  ger  of  snowslides,  and  the  expense  of  transporting  ma- 
chinery and  supplies  into  the  upper  basins.    A  record  of 

1  the   snowfall    in    Savage    Basin    during   the   winter   of 

;  1910-1911  shows  a  total  of  over  36  in.  for  the  period 

I  from  October  1  to  June  16. 

Mining  Methods  in  Vogue 

The  customary  methods  of  mining  are  by  overhand 
open  stopes,  waste-filled  stopes,  or  shrinkage  stoping. 
The  levels  are  usually  supported  by  stulls  and  lagging  of 
led  spruce  or  white  spruce  timber.  Occasionally  pillar:-, 
are  left  above  the  levels.  Common  stoping  widths  are 
3  to  5  ft.,  rarely  more  than  8  ft.,  so  that  the  vein  walls 
may  be  supported  by  stulls  where  timber  is  used  for 
this  purpose.  Frequently  the  narrow  veins  are  mined 
by  stripping  methods. 

Varieties  of  Ore  Mined 

The  commercial  ores  of  the  district  which  carry 
chemically  combined  gold  and  silver  are  galena,  argen- 
tiferous gray  copper,  polybasite,  proustite,  pyrargyrite, 
and  stephanite.  The  metallic  gangue  minerals  are,  in 
addition  to  the  above,  iron  pyrite,  chalcopyrite,  zinc 
blende,  mispickel,  magnetite,  and  native  copper.  The 
non-metallic  gangue  minerals  are  quartz,  calcite,  siderite, 
ihodochrosite,  dolomite,  fluorite,  barite,  sericite,  "uiotite, 
chlorite,  amphibole,  apatite,  garnet,  orthoclase,  and 
kaolinite.  Payable  ores  are  variable  in  composition, 
jfrom  a  simple  gold-bearing  quartz  to  a  complex  mixture 
lof  lead,  zinc,  and  iron  sulphides,  carrying  small  amounts 
lof  gold,  silver,  and  copper. 

I  Production  of  the  District 

'  During  1916  San  Miguel  County  had  20  operating 
jmines,  and  produced  428,651  tons  of  ore,  having  a  total 
Value  of  $3,319,676.  The  upper  San  Miguel  mining  dis- 
trict, which  is  immediately  tributary  to  the  city  of 
Telluride,  produced  424,794  tons  of  ore,  yielding  $2,057,- 
586  in  gold,  804,795  oz.  of  silver,  568,947  lb.  of  copper, 
;c,088,319  lb.  of  lead,  and  1,098,485  lb.  of  zinc,  with  a 
total  value  of  $3,294,393,  as  compared  with  $3,065,758 
in  1915. 

The  bulk  of  the  production  of  the  Telluride  district 
has  been  maintained  by  a  few  large  mines,  notably  the 
Smuggler  Union,  the  Tomboy,  and  the  Liberty  Bell.  A 
3rief  description  of  a  few  of  the  more  important  ])roper- 
:ies  will  serve  to  illustrate  the  mining  conditions  and 
practices  of  the  camp. 

Smuggler  Union  Mining  Company's  Property 

The  Smuggler  Union  Mining  Co.  operates  two  mines — 
;he  Smuggler  and  the  Humboldt.  The  property  includes 
il  patented  claims,  with  an  area  of  about  996  acres,  lo- 
cated in  San  Miguel  and  Ouray  counties.  The  ore  car- 
ries gold,  silver,  lead,  and  iron,  occurring  in  a  quartz- 
"illed  fissure,  with  an  average  width  of  about  21  ft.  The 
.^ein  cuts  through  andesite,  tuff,  and  rhyolite  for  a 
vertical  distance  of  over  2000  ft.,  strikes  northwest  and 
southeast,  and  dips  to  the  southwest.  The  Smuggler 
nine  is  about  four  miles  from  Telluride  at  an  altitude 


of  10,900  ft.  The  vein,  which  cuts  through  Marshall 
Creek  Gulch  and  along  the  south  side  of  upper  Marshall 
Basin,  is  developed  by  adits,  the  lowest  being  over 
3700  ft.  long,  from  which  is  sunk  a  280-ft.  winze.  The 
main  haulage  level  is  3600  ft.  long.  The  workings  reach 
a  maximum  depth  of  about  2300  ft.  The  total  workings 
aggregate  over  30  miles.  The  mine  is  wet  in  the  tunnels, 
but  not  in  the  stopes,  from  April  until  July. 

The  Humboldt  mine  is  about  six  miles  from  Tellu- 
ride, at  an  altitude  of  12,000  ft.  The  workings  are 
dry  the  entire  year.  The  ore  is  transported  from  the 
mines  over  wire-rope  tramways  to  the  milling  plant, 
which  is  on  the  railroad  at  Pandora,  about  two  miles 
east  of  Telluride.  The  Smuggler  mill  is  equipped  with 
60  stamps,  divided  into  three  units  of  20  stamps  each. 
One  unit  is  used  for  the  treatment  of  ore  from  the 
Smuggler  mine;  the  second,  that  from  the  Humboldt 
property  and  the  third  receives  ore  from  the  Black 
Bear  mine,  in  Ingram  Basin,  by  means  of  a  wire-rope 
tramway.  Following  crushing,  and  wet  concentration 
on  tables  and  vanners,  the  ore  is  treated  by  oil  flotation, 
which  has  replaced  the  cyanide  process  formerly  in  use 
at  this  plant. 

The  Smuggler  Union  Mining  Co.  was  the  first  in  the 
county  to  adopt  oil  flotation.  The  mill  treats  between 
400  and  500  tons  of  ore  daily,  of  which  about  170  tons 
is  from  the  Black  Bear  mine.  Bulkeley  Wells  is  presi- 
dent and  general  manager  of  the  company,  Charles  N. 
Bell  is  general  superintendent,  and  Walter  L.  Reid  is  mill 
superintendent.  The  Smuggler  Union  Mining  Co.  is 
controlled  by  the  New  England  Exploration  Co.,  of 
which  Bulkeley  Wells  is  vice  president. 

Tomboy  Gold  Mines  Company 

The  Tomboy  Gold  Mines  Co.,  Ltd.,  operates  two 
properties — the  Argentine  and  the  Montana.  These 
properties  are  in  Savage  and  Marshall  basins  at  an 
altitude  of  about  11,500  ft.  The  old  Tomboy  mine,  in 
upper  Savage  basin,  was  worked  out  10  years  ago. 
The  company  owns  76  claims.  The  Tomboy  and  Montana 
properties  are  developed  to  a  depth  of  2400  ft.,  and 
the  Argentine  is  developed  to  a  depth  of  2200  ft. 
During  1916,  5159  ft.  of  development  work,  made  up 
of  4676  ft.  of  drifting,  467  ft.  of  raises,  and  16  ft. 
of  crosscuts,  was  performed  in  the  Montana  property, 
which  is  now  opened  longitudinally  by  the  Ophir  tun- 
nel level.  The  old  Revenue  raise  was  straightened, 
retimbered,  and  converted  into  a  shaft  for  an  addi- 
tional distance  of  168  ft.  to  a  point  25  ft.  below  the 
2050-ft.  level.  This  work  has  developed  the  vein  for 
150  ft.  below  the  1900-ft.  level,  and  added  a  consider- 
able block  of  ground  to  the  ore  reserves  of  the  mine. 
On  June  30,  1916,  the  ore  reserves  were  estimated  at 
575,000  tons,  of  which  175,000  tons  was  in  the  Argen- 
tine and  400,000  tons  in  the  Montana  property  The 
reserve  in  the  Montana  mine  includes  250,000  tons  of 
ore  broken  in  the  stopes.  The  lower  levels  of  the 
Argentine  mine  contain  large  tonnages  of  ore  carrying 
from  2  to  5^c  each  of  lead  and  zinc,  and  from  1  to 
2%  of  copper,  that  will  prove  a  valuable  asset  when 
a  process  can  be  applied  that  will  effect  both  a  high 
percentage  of  recovery  and  an  economic  separation  of 
the  constituent  metals.  Numerous  tests  by  different 
processes  have  been  made,  and  are  still  being  carried 
on,  with  a  view  to  bringing  about  a  successful  treatment 
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of  theseiores.    Some  of  the  tests  have  given  encouraging 
promises  of  success. 

The  mill  in  Savage  basin  is  equipped  with  60  stamps, 
concentration  and  cyanide  equipment,  and  has  a  daily 
capacity  of  400  to  500  tons.  During  the  year  ended 
June  30,  1916.  the  mill  treated  150,488  dry  tons  of  ore, 
Avhich  yielded  in  bullion  $327,519,  and  concentrate  worth 
$586,092.  or  an  average  of  $7.14  per  ton.  The  cyanide 
plant  treated  132,200  tons  of  tailings,  recovering  there- 
from bullion  valued  at  $164,476,  at  a  cost  of  90c.  a 
ton,  and  yielding  a  net  profit  of  31k.  per  ton  of  tail- 
ings treated.  Forty-two  per  cent,  of  the  value  of  the 
yield  from  the  ore  was  in  the  form  of  bullion.  The 
co-ts  amounted  to  $4.92  per  ton.  The  total  revenue 
for  the  year  ended  June  30,  1916,  was  $1,120,320,  and 
the  profit  was  $369,200,  which,  with  a  balance  of  $99,760, 


southwest.  The  property  is  developed  by  a  2600-ft. 
crosscut  tunnel,  known  as  the  Stilwell  tunnel,  and  a 
1000-ft.  raise  from  the  tunnel  level  to  the  abandoned 
upper  workings.  The  ore  is  mined  from  open  stopes  on 
stulls,  and  by  shrinkage  stoping,  A  500-ton  concen- 
trator and  cyanide  plant  is  situated  on  the  railroad 
about  one  mile  east  of  Telluride.  The  ore  is  trans- 
ported from  mine  to  mill  over  a  wire-rope  gravity 
tramway  H  miles  long.  In  1916  the  extraction  averaged 
88  per  cent. 

Recent  Developments  at  the  Liberty  Bell  Mine 
Disclosed  Good-Grade  Ore 

The  most  important  recent  development  was  the 
driving  of  a  new  level  about  150  ft.  below  the  level 
of  the  tunnel.     This  demonstrated  the  continuance  of 
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made  available  $468,960,  of  which  $149,000  was  paid 
in  dividends.  Total  dividends  since  1899  amount  to 
over  262V.  The  concentrating  mill  and  cyanide  plant 
have  been  built  and  paid  for  out  of  profits,  as  well  as 
additions  and  improvements  to  the  plant  of  the  Tomboy 
Tramway  and  Tunnel  Co.,  which  operates  a  wire-rope 
tramway  In-tween  the  Ophir  tunnel  and  a  loading  sta- 
tion at  Pandora,  for  the  outgoing  concentrate  and  the 
incoming  supplies.  The  company  is  experimenting 
with  flotation.  The  Tomboy  properties  have  been  under 
the  efficient  management  of  David  A.  Herron  for  the 
last  15  years.  P.  L.  Foster  is  consulting  engineer,  and 
W.  K.  Betty  is  metallurgical  adviser. 

The  Liberty  Bell  Gold  Mining  Co.  operates  the 
Liberty  Bell  mine,  in  Cornet  basin,  north  of  Telluride. 
The  ore  is  gold-  and  silver-bearing  quartz  in  a  fissure 
vein  averaging  3  to  4  ft.  wide.  The  main  orebody 
:trikeK  northwent  and  southeast,  and   dips   57'   to  the 


an  creshoot  of  a  good  grade  of  ore,  which  is  about 
400  ft.  wide.  Further  sinking  and  driving  are  planned, 
which  will  probably  develop  another  block  of  ore.  It 
is  a  curious  coincidence  that  the  center  and  greatest 
depth  of  the  oreshoot  has  been  found  in  the  middle  of 
the  property  and  at  the  place  of  maximum  early  de- 
velopments through  tunnel  and  raise.  The  levels  driven 
both  east  and  west  of  this  central  area  showed  absence 
of  ore  at  depth.  Late  in  1916  a  lease  was  entered  into 
with  the  Smuggler  Union  company  for  the  mining  of 
ore  in  ground  of  that  company  adjoining  the  Liberty 
Bell  property  to  the  east.  Development  has  progressed 
in  this  ground  with  promising  results.  ' 

During  the  year  ended  Sept.  30,  1916,  the  total  re- 
ceipts were  $823,459,  or  an  average  of  $4.98  per  ton 
milled.  Of  this  sum,  $542  was  from  stamp  bullion, 
$730,272  from  cyanide  products,  and  about  $60,975  from 
concentrate.     The  total  operating  expen'.'es  were  $670,- 
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912,  or  $4.07  per  ton  milled.  The  profit  was  $152,547, 
or  91c.  per  ton  milled.  The  production  during  the 
past  few  years  was  as  follows : 

PHODICTION   l.IBERTV  BKl.L  GOl.U  .MINING  Co,   1912-1916 
Year  Tons  Treated  Ounces  Silver  Ouncf  s    G(jl<l 

48,993 
36,693 
33,150 
24,054 


1912 

175,340 

313,845 

1913 

179,216 

288,602 

1914 

173,840 

315,919 

1915 

174,100 

314,432 

1916 


165,300 


256,711 


30.580 


The  reduction  in  amount  of  ore  handled  in  1916 
was  due  to  the  scarcity  of  labor  during  a  great  part 
of  the  year,  and  to  the  scattered  and  irregular  nature 
of  the  mining.  The  company  has  been  managed  for 
many  years  by  Charles  A.  Chase,  H.  G.  McClain  being 
superintendent. 

Smaller  Producers  Are  Numerous 

The  Colorado-Superior  Mining  Co.  owns  the  Black 
Bear  Mining  Co.,  which  holds  30  claims,  including  the 
Black  Bear  mine,  in  Ingram  basin.  The  total  area  is 
about  322  acres.  The  mine  is  situated  at  an  altitude 
of  about  12,500  ft.  The  ore  is  lead  and  zinc  sulphides 
containing  gold  and  silver,  in  a  quartz  vein  8  to  10 
ft.  wide.  The  vein  is  supposed  to  be  a  southeasterly 
extension  of  the  Argentine  vein  in  the  neighboring 
Tomboy  property.  The  mine  is  developed  to  a  depth 
of  1100  ft.  by  a  shaft  at  a  point  500  ft.  from  the 
northwest  end  of  the  property,  and  by  crosscuts  and 
drifts.  The  total  underground  development  aggregates 
about  one  mile.  After  several  years'  idleness  the  prop- 
erty was  reopened  in  December,  1914.  During  the  early 
part  of  1916  about  1250  ft.  of  new  underground  devel- 
opment was  performed.  The  property  is  equipped  with 
an  electric  hoist,  two  compressors,  and  a  250-ton  flota- 
tion unit. 

Since  the  reopening  of  the  mine  in  1914  the  ore  has 
been  treated  in  the  Smuggler  mill  at  Pandora,  to  which 
it  is  transported  by  a  wire-rope  tramway,  and  where 
20  stamps  have  been  used  on  Colorado-Superior  ore. 
During  1916,  shipments  averaged  170  tons  daily,  and 
the  total  ore  milled  during  the  year  amounted  to  48,450 
tons,  assaying  0.226  oz.  gold,  2.49  oz.  silver  per 
ton,  3.23 ''r  lead,  and  5.77%  zinc.  The  ore  reserves 
are  estimated  at  100,000  tons  averaging  better  than 
$5  a  ton,  with  75,000  tons  reported  blocked  out  on 
July  31,  1917.  The  mining  and  milling  costs  average 
S2.50  a  ton,  leaving  a  substantial  margin  of  profit  at 
the  present  rate  of  production.  The  metals  produced 
in  1916  were:  7055  oz.  gold;  68,306  oz.  silver;  2,354.459 
lb.  lead;  2,233,536  lb.  zinc;  and  15,509  lb.  copper.  The 
lead  concentrate  produced  averages  1.81  oz.  gold, 
18.47  oz.  silver  per  ton,  48.88%  lead,  4.9 <^c  zinc,  and 
l''r  copper.  The  zinc  concentrate  averages  0.27  oz. 
gold,  6.95  oz.  silver  per  ton,  6%  lead,  and  23.96% 
zinc.  During  the  year  about  6548  tons  of  concentrates 
was  produced.  The  ratio  of  concentration  was  about 
7.4  to  1,  and  the  recovery  was  from  40%  for  the  zinc 
to  75%  for  the  lead.  J.  H.  Jasberg  is  president  of 
the  company,  and   Bulkeley  Wells   is  vice  president. 

In  addition  to  the  mines  above  mentioned,  there  are 
numerous  smaller  properties  in  the  vicinity  of  Telluride 
which  are  in  process  of  development,  and  several  oper- 
ating companies,  whose  production  is  relatively  small. 
The  bulk  of  the  district's  production  is  from  the  three 
large  operating  companies. 


On  account  of  the  situation  of  most  of  the  important 
mines  in  the  upper  basins  at  altitudes  ranging  from 
10,500  to  12,500  ft.,  mining  operations  are  conducted 
under  severe  climatic  conditions.  The  snowfall  during 
the  winter  and  early  spring  is  heavy,  and  the  ground 
is  usually  covered  with  snow  from  about  Dec.  1  to  the 
end  of  June.  It  is  neces.sary  for  the  mining  companies 
to  provide  suitable  accommodations  for  their  operating 
forces.  Comfortable  bunk  houses  and  boarding  houses 
are  provided  at  the  important  properties.  Board  and 
room  are  furnished  at  $1  per  day.  The  company  usually 
furnishes  bunks  and  mattresses,  but  the  men  must  sup- 
ply their  own  blankets.  In  one  of  the  larger  Vjoarding 
houses  each  room  contains  two  double-deck  steel  bunks, 
one  man  to  each  deck,  making  four  men  in  each  room. 
The  be.st  food  obtainable  is  furnished  at  these  boarding 
houses,  the  company  standing  a  heavy  loss  in  furnishing 
board  at  $1  per  day.  The  company  deducts  $1.50  per 
month  from  each  man's  pay  check,  as  a  hospital  fee. 
The  larger  companies  employ  their  own  physicians,  who 
give  first-aid  treatment  for  minor  injuries  and  sick- 
ness at  the  mine.  Serious  cases  are  sent  to  the 
Telluride  hospital,  where  the  men  receive  treatment 
under   the   supervision    of   the    company   physician 

Scale  of  Wage  at  Telluride  Mines 
The  current  daily  wage  scale  of  the  Telluride  district 
is  as  follows: 


Maehiiie  men  in  slopes    . 
Machine  men  in  drifts 

Timbermen 

Timbermen  lieipers 
Shovelers 

Trackmen 

Trammers 

Ms  t  llaneous  mine  labor 


$4   50 


There  is  usually  no  discrimination  in  the  different 
nationalities  employed,  but  most  of  the  men  engaged  in 
the  underground  work  are  foreigners,  probably  the 
majority  being  Austrians,  Slavs,  Greeks,  Italians, 
Swedes,  and   Finns. 


Manganese  Exports  From  Brazil 

Exports  of  manganese  ore  from  Brazil  for  the  last 
thr^e  years  were  as  follows,  the  figures  being  taken 
from  a  report  of  the  ofllice  of  Commercial  Statistics  of 
the  Brazilian  Ministrj-  of  Finance,  and  reproduced  in 
the  Bulletin  of  the  Pan  Amercian  Union,  June,  1918: 
In  1915,  288,671  metric  tons,  of  which  266,801  tons  were 
shipped  to  the  United  States;  in  1916,  503,130  metric 
tons;  in  1917,  532,855  metric  tons.  In  the  last  two 
years,  the  total  manganese  exported  was  shipped  to  the 
United  States. 

These  figures  differ  from  those  published  in  the 
Journal  of  Jan.  5,  1918,  and  we  believe  the  latter, 
which  were  reported  by  the  American  Consul  General  at 
Rio  de  Janeiro,  probably  do  not  include  shipments  from 
all  ports. 

The  increase  in  the  import  of  manganese  ores  since 
the  beginning  of  the  war  has  been  great,  the  total  ex- 
portation in  1913  having  been  little  over  120,000  tons. 


No  Silver  Ore  Has  Been  IMined  in  the  United  Kins^iom 
since  1907.  During  1916  thei-e  was  a  recovery  from  copper 
ore  of  687  oz.,  from  gold  ore  49  oz.,  from  zinc  ore  584  oz., 
and  from  argentiferous  lead  ore  85,165  oz.,  making  a  total 
of  86,485  oz.  recovered  from  ores  mined  in  the  United  King- 
dom in  that  year. 
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The  Roasting  of  Sulphotelluride  Ores  For 
Amalgamating  and  Cyaniding* 

An  Important  Paper  on  the  Oxidizing  Roasting  of  Cripple  Creek  Ores — Details 
Of  Practice  and  Operating  Conditions  in  the  Golden  Cycle  Mill, 

At  Colorado  Springs 

By  a.  L.  BLOMFIELD  and  J.  M.  TROTT 


THE  Golden  Cycle  Mining  and  Reduction  Co.  oper- 
ates Its  custom  mill  at  Colorado  Springs  on  Cripple 
Creek  ores  exclusively.  These  ores  are  straight 
sulphotellurides,  with  practically  no  base  metals.  After 
passing  through  the  sampler,  the  ore  goes  to  storage 
bins,  where  beds  of  5000  tons  are  made  to  insure  uni- 
formity in  roasting. 

Classification  of  Ores 

For  efficiency,  it  has  been  found  advisable  to  separate 
the  ores  into  two  classes,  according  to  lime  content. 
Class  A  contains  not  more  than  2%  CaO  and  com- 
prises about  66  So  of  the  ore  treated.  Class  B  contains 
over  2<^c  CaO,  and  comprises  34%  of  the  ore  treated. 
Typical  analyses  of  both  classes  are  as  follows: 

ANALYSES   SULPHOTELLURIDE   ORES,    GOLDEN    CYCLE 
MINING  AND  REDUCTION  CO. 


Class  A 
Insol 86.70 


AUO: 

Fe  . 
CaO 
S  .. 
MgO 


2.30 
3.26 
1.57 
1.79 
0.21 


Ignition  loss   3.20 


Class  B 
75.90 
3.40 
3.48 
5.12 
1.80 
1.08 
6.50 


Total 99.03  97.28 

The  beds  of  each  class  of  ore  are  made  as  large  as 
possible  with  the  available  ore  as  it  comes  in,  to  avoid 
changing  from  one  bed  to  the  other  oftener  than  is 
necessary.  Each  roaster  will  handle  50%  more  of  Class 
A  than  of  Class  B,  with  practically  the  same  results. 
This  necessitates  changing  the  feeds  for  each  new  bed, 
which  has  a  tendency  to  produce  a  poor  roast  and  loss 
of  tonnage  at  each  change. 

CRUSHING  Preparatory  to  Roasting 

After  leaving  the  storage  bins,  the  ore  is  crushed  in 
Schmidt  "kominuters,"  or  ball  mills.  Diagonal  slotted 
screens  '/«  by  j  in.  are  used,  which  give  a  product  as 
shown  in  Table  I. 

Crushing  efficiency  is  increased  by  coarse  crushing  in 
"kominuters,"  using  Chilean  mills  after  roasting.  The 
finer  the  crushing  the  greater  the  dust  losses  in  the 
roasters.  If  too  fine,  there  is  a  tendency  for  the  hot  ore 
to  "run"  through  the  roasters.  The  coarser  the  crush- 
ing the  harder  it  is  to  roast  fhe  occluded  sulphides. 
The  ore  may  appear  to  be  well  roasted  when  too  coarse^ 
but,  after  regrinding,  will  fill  the  solutions  with  soluble 
sulphides,  which  increase  the  consumption  of  cyanide. 
The  coarse  ore  itself  does  not  seem  to  entail  a  high 
residue,  but  the  had  effect  upon  the  solution  is  likely  to 
hinder  extraction,  unless  the  plant  is  extremely  flexible. 


The  tendency  is  toward  finer  crushing  for  the  more 
basic  ores  than  for  the  siliceous.  This  is  roughly  ad- 
justed by  finer  screening  before  the  ore  enters  the  "ko- 
minuters" and  by  using  the  mills  with  the  newest 
screens.  The  av orage  should  be  not  more  than  30% 
coarser  than  10  mesh. 

The  roasting  furnaces  used  are  the  Edwards  Duplex, 
54  rabble,  supplied  by  the  Stearns-Rogers  Manufactur- 
ing Co.  The  length  is  115  ft.;  width,  13  ft.;  line  roast- 
ing area,  1495  sq.ft. ;  coolers,  44  ft.  long  and  14  ft.  wide, 
with  an  area  of  572  sq.ft.  There  are  three  fire  boxes  for 
each  roaster.  The  temperature  of  the  ore  at  the  dis- 
charge point  of  the  roasters  is  about  485°  C. ;  at  the  dis- 
charge point  of  the  coolers,  about  278°  C.  The  tem- 
perature depends  on  tonnage,  air  temperature,  and  the 
rate  of  rabbling.  Trials  were  made  on  rabble  speeds 
from  Ih  r.p.m.  up,  and  the  most  efficient  cooling  was  at  a 
rabble  speed  of  6  revolutions  per  minute. 

The  spindles,  rabbles  and  teeth  are  made  of  cast  iron 
by  a  local  foundry.  The  consumption  of  teeth  is  0.1637 
lb.  per  ton  of  ore;  of  rabble  arms,  0.0684  lb.  per  ton  of 
ore,  and  of  spindles,  0.0265  lb.  per  ton  of  ore. 

All  rabble  arms  are  water  cooled.  After  passing 
through  the  rabbles,  the  water  is  run  over  a  cooling 

TABLE   I.      SCREEN   ANALYSIS  OF  BALL    MILL  PRODUCT 


Old 
Screens 
Size  % 

Over  5/32  in 6.1 

5/32  -f   Vs  in 5.1 

Vb  in.  -10  mesh   24.0 

10-  20  mesh 22.2 


20-  30  mesh. 

30-  40  mesh. 

40-  60  mesh. 

60-  80  mash. 

80-100  mesh. 
100-150  mesh. 
150-200    mesh. 


8.0 

5.2 

6.4 

1.2 

2.5 

2.2 

4.2 

Beiow  200  mesh 12.9 


Cum. 

% 
6.1 
11.2 
35.2 
57.4 
65.4 
70.6 
77.0 
78.2 
80.7 
82.9 
87.1 
100.0 


New 
Screens 

% 

1.1 

2.4 

16.6 

26.2 

10.2 

7.6 

9.8 

1.2 

3.0 

3.9 

4.4 

13.6 


Cum. 
% 
1.1 
3.5 
20.1 
46.3 
56.5 
64.1 
73.9 
75.1 
78.1 
82.0 
86.4 

100.0 


•Kxcerpt  from  impt-r  to  be  r<;i'l  at  th«'  Cohir-.nh)  nicctin^'  of  tlu) 
A.   I.  .M.   K..  S«-pt<'iiib<T,   191  h. 


Total   100.0         100.0 

tuwer  and  pumped  back  to  the  storage  tank.  The  tem- 
perature of  the  water  going  into  rabbles  is  78  to  93° 
F.,  depending  upon  the  temperature  of  air,  the  wind, 
and  the  tonnage  in  roasters.  Its  temperature  on  leav- 
ing the  rabbles  varies  from  about  113  to  147°  F.  The 
water  used  per  roaster  per  minute  varies  from  90  to  115 
gal.,  depending  upon  the  condition  of  the  rabbles  and  the 
rate  of  feed.  There  are  27  pairs  of  rabbles  in  each 
roaster  and  11  pairs  in  the  cooler.  In  the  roaster  they 
travel  3  r.p.m.  and  in  the  coolers,  6  r.p.m.  The  hearth 
is  sloped  from  feed  to  discharge  end,  h  in.  to  the  foot, 
which  is  sufficient  to  cause  the  ore  to  move  forward 
under  the  action  of  the  revolving  rabbles.  The  greater 
the  rabble  speed,  the  less  tendency  there  is  to  burn  or 
"ball"  the  ore  under  excessive  heat.     The  average  time 
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lof  passage  of  the  ore  through  the  roasters  is  6  hours. 
From  13  to  17  hp.  is  required  for  each  roaster  and 
cooler,  depending  on  the  feed  and  the  speed  of  the 
rabbles. 

The  roasted  ore  falls  from  the  cooling  hearth  through 
a  choke  feeder  onto  a  315-ft.  reciprocating  drag  con- 
veyor. The  sheet-iron  fins  are  34  in.  long  by  8  in. 
deep.     An  average  of  16]  hp.  is  required  to  operate  it. 

I  The  roasters  are  shut  down  the  first  of  every  month 
to  allow  repairs  to  be  made  on  this  drag.  The  pins  that 
hold  the  fins  are  subject  to  great  wear  near  the  dis- 
charge end  where  water  is  sprayed  on  the  ore  before  it 
falls  on  a  rubber  conveying  belt.  This  belt  is  made  of 
specially  vulcanized  rubber  to  withstand  the  heat  and 
moisture.  The  ore  is  at  about  194°  F.  when  it  falls  on 
this  belt,  and  contains  2%  moisture.  The  contained 
heat  serves  to  warm  the  building  throughout  the  year. 
It  also,  unfortunately,  warms  the  cyanide  solution  in 
which  the  ore  is  crushed,  thus  putting  large  quantities 
of  calcium  sulphate  into  solution, 

J  Coal  Used  for  Roasting 

"  The  coal  is  Colorado  Springs  lignite,  from  mines 
|six  miles  north  of  the  city.  The  average  analysis  is  as 
follows:  Water,  20.2 ^r  ;  volatiles,  54.65;  fixed  carbon, 
19.75;  ash,  5.1;  sulphur,  0.30%.  Average  heating  ca- 
pacity, as  mined,  870  B.t.u.  For  Class  A  ore,  249  lb. 
of  coal  per  ton  of  ore  is  required  xor  roasting;  if  for 
Class  B  ore,  347  lb.  is  needed.  The  firebox  requires  the 
use  of  live  steam;  12%  additional  coal  is  used  to  gen- 
erate this  steam.  The  capacity  per  roaster  ranges  for 
Class  A  ores  from  125  to  150  tons  per  24  hours,  and  for 
Class  B  ores,  from  80  to  100  tons  per  24  hours. 

Flue  Losses 

Extensive  stack  tests  were  made  in  1909  to  deter- 
mine the  flue  losses.  The  method  was  the  use  of  the 
Fitot  tube  for  measuring  velocities  and  employing  bags 
for  collecting  the  dust.  The  volume  of  flue  gases  per 
roaster  was  208,000  cu.ft.  per  min.  At  the  time  of  the 
.irst  tests,  the  revolving  cooler  was  in  use,  and  the  stack 
jOSs  amounted  to  13.2c.  per  ton  on  1-oz.  ore.  After  chang- 
ing to  the  present  coolers,  the  dust  loss  was  3  to  4c.  per 
:on  of  1-oz.  ore.  The  amount  of  flue  dust  collected  was 
formerly  from  0.7  to  0.9%  by  weight  and  carried  a  value 
'32%  higher  than  the  ore.  It  is  now  0.4%  by  weight  and 
carries  a  value  20%  higher  than  the  ore.  The  open 
cooler  and  more  careful  feeding  and  discharging  had 
nade  this  difference. 

Conditions  of  Roasting 
I 
j   The  temperature,  as  indicated  by  Brown  indicating 

jyrometers,  is  as  follows: 

'   Class  A  ore,  800  to  870°  C.  in  the  center  of  the  arch,  8 

"t.  above  No.  1  firebox  and  in  the  flow  of  heat;  800  to 

550°  C.  8  ft.  above  No.  2  firebox. 

Class  B  ore,  850  to  900°  C.  above  No.  1  firebox;  850 
0  870"  C.  above  No.  2  firebox. 

In  roasting  all  ores.  No.  3  firebox  keeps  the  ore  at  a 
•ed  heat  up  to  the  point  of  discharge.  The  hotter 
he  ore  is  kept  here,  the  less  tendency  there  is  for  the 
■and  of  Class  B  ore  to  "set"  in  the  leaching  tanks, 
lllass  A  ores  show  no  such  tendency  within  the  present 
reatment  conditions.  Nevertheless,  they  will  do  so 
inder  other  conditions  of  classification  and  filling. 


The  draft  should  be  kept  up  to  about  0.2  in.  of  water 
at  all  times  to  allow  a  free  escape  of  the  gases  and  con- 
sequently a  more  oxidizing  atmosphere.  The  flames 
from  the  fireboxes  must  be  given  an  excess  of  air  to 
keep  them  from  being  smoky,  as  their  reducing  effect 
then  is  strong. 

Chemical  Reactions   in   Roasting 

Siliceous  Ores—FeS,  -f  heat  ^  FeS  +  S. 

FeS  -j-  heat  +  0  =  FeO  -f  SO,. 

FeO  may  further  oxidize  to  Fe,0,. 

FeSO,  is  found  when  roasting  at  low  temperatures, 
but  at  high  temperatures  this  decomposes  into  FeO  and 
SO,  or  SO,  -f  0. 

Basic  Ores — In  the  roasting  of  calcareous  ores  con- 
taining metallic  sulphides,  if  suflJicient  sulphur  be  pres- 
ent the  lime  is  converted  almost  quantitatively  into 
CaSO,.  The  behavior  of  CaSO„  when  heated  in  the 
presence  of  CO  and  C,  has  been  investigated  by  H.  0. 
Hofman  and  W.  Mostowitsch.'  The  chemical  reactions 
and  temperatures  stated  herein  are  taken  largely  from 
their  reports.  They  are  given,  as  they  appear  to  fit  the 
Class  B  ores  as  roasted. 

The  reduction  of  CaSO,  by  CO  is  indicated  in  the 
equation  CaSO,  +  4C0  ^  CaS  +  4C0,.  The  reaction 
takes  place  without  any  loss  of  sulphur.  Little  reaction 
takes  place  unless  the  temperature  is  above  680°  C. 
Between  750  and  850°  C.  the  action  is  rapid  and  is  com- 
pleted at  900°  Centigrade. 

The  reduction  of  CaSO,  by  carbon  is  indicated  in  the 
equations  CaSO,  -f  4C  =  CaS  -|-  4C0,  and  CaSO,  -f 
2C  =  CaS  -f  2C0,.  The  action  begins  fairly  wefl 
at  700°  C.  and  finishes  at  1000°  C,  proceeding  most 
rapidly  between  800  and  900°  C.  At  about  800°  C, 
CaSO.  +  2C  =  CaS  +  2C0  ;  above  800°  C,  CaSO,  + 
4C  =  CaS  +  4C0. 

It  was  found  that  CO  acted  more  readily  and  effec- 
tively than  carbon  alone,  both  beginning  and  finish- 
ing at  lower  temperatures.  It  is  probable  that  the  gases 
CH„  C.H,.,  and  H  would  act  similarly  in  the  reduc- 
tion of  CaSO,,  as  they  are  effective  with   Na.SO,. 

CaS,  if  roasted  in  pure,  dry  air,  does  not  all  revert 
to  CaSO,,  but  forms  a  product  of  about  76%  CaSO, 
and  24%  CaO,  with  a  loss  of  approximately  32%  S. 
This  loss  of  S  is  accounted  for  by  the  interaction  of 
CaSO,  and  CaS,  according  to  the  reaction  3CaS0.  -f 
CaS  =  4CaO  +  4S0,. 

The  complete  elimination  of  sulphur  at  this  point  is 
probably  prevented  by  the  failure  of  intimate  contact 
between  the  CaS  and  CaSO,  and  the  formation  of  CaO 
between  the  CaSO,  and  CaS.  Action  between  CaSO, 
and  CaS  takes  place  in  a  neutral  or  oxidizing  atmos- 
phere, but  not  in  a  reducing  one. 

When  heating  pure  CaSO,  in  the  presence  of  oxygen 
it  loses  its  combined  water  at  900°  C.  and  begins  to  de- 
compose at  1250  to  1300'  C.  In  the  presence  of  SiO, 
it  starts  to  decompose  and  gives  off  S0_,  at  1000°  C. 
and  decomposition  is  completed  at  1250  to  1300°  C. 
The  action  is  shown  in  the  equation  CaSO,  +  SiO.,  = 
CaSiO,  -\-  SO,  -f  0.  An  interesting  equation  is  CaS 
+  FeSO,  =  CaSO,  +  FeS.  It  takes  place  at  a  low 
temperature. 

In  roasting  for  cyanide  treatment,  both  sulphates  and 
soluble  sulphides  are  deleterious.    Soluble  sulphides  are 
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active  cyanicides,  and  attack  zinc  freely.  They  are  active 
reducing  agents,  and  under  certain  conditions  can  com- 
pletely eliminate  all  oxygen  from  the  solutions. 
Though  precipitating  gold  to  an  appreciable  extent  only 
in  acid  solution,  when  the  solution  percolating  a  charge 
becomes  deoxidized  by  an  excess  of  soluble  sulphide, 
either  gold  is  precipitated  or  the  undissolved  gold  is  so 
coated  as  to  render  further  dissolution  so  slow  that  to 
obtain  a  low  residue  is  impossible.  In  agitating  slimes, 
especially  without  air.  a  similar  condition  is  brought 
about. 

It  is  interesting  to  note  that  if  such  a  residue  is  com- 
pletely dried  or  thoroughly  treated  with  a  solution  of 
permanganate  of  potash  or  other  effective  soluble  oxi- 
dizer, and  then  subjected  to  cyanide  treatment,  the  nor- 
mal residue  is  obtained  rapidly.  Acid  sulphates  act  as 
virulent  cyanicides  if  not  quickly  neutralized.  Calcium 
sulphate,  formed  either  in  the  roasters  or  by  reaction 
of  soluble  sulphates  in  the  ore  on  meeting  the  lime  in 
solution,  is  decidedly  deleterious.  The  hot  ore  warms 
the  crushing  solution.  This  becomes  saturated  with  cal- 
cium sulphate  and  precipitates  as  the  solution  cools. 
These  crystals  fill  pipes,  launders  and  Dorr  thickeners, 
render  filter  mats  and  clarifying  mats  impermeable,  coat 
Merrill  filter  frames  and  cloths  and  form  a  deposit 
on  the  zinc  and  zinc  boxes.  In  Class  A  ores  these 
troubles  are  comparatively  unimportant,  although  con- 
siderable time  is  required  to  neutralize  the  solutions, 
whereas  Class  B  ores  often  require  none. 

FORM.\TiON  OF  Soluble  Calcium  Sulphate 

The  chief  formation  of  soluble  calcium  sulphate,  with 
Class  B  ores,  undoubtedly  occurs  in  the  roasters.  It  v/ill 
be  noted  in  the  roaster  equations  quoted  that,  somewhere 
above  870°  C,  the  final  molecule  of  water  is  driven  out 
of  the  calcium  sulphate.  It  then  becomes  practically  in- 
soluble in  working  solutions  and  does  not  form  a  cement 
in  the  sand  tanks.  For  illustration,  a  ton  of  deposited 
calcium  sulphate  crystals  and  slime,  if  fed  slowly  or 
rapidly  into  the  Chilean  mills,  forms  a  band  of  cement 
sand  in  the  -leaching  vats  and  redeposits  throughout  the 
plant.  If,  however,  10  tons  of  this  material  is  fed  into 
the  "kominuters"  and  thence  through  the  roasters,  meet- 
ing a  heat  of  870'  C.  or  higher,  it  cannot  be  noticed  in 
the  cyanide  plant. 

It  is  commercially  possible  to  roast  ores  so  that  they 
may  be  treated  with  the  ease  of  a  free-cyaniding  raw 
ore;  this  is  what  is  called  an  "over-roast"  at  the  Golden 
Cycle  mill.  Such  ore  can  be  extracted  to  a  finished  resi- 
due in  a  good  standard  cyanide  plant.  Chemical  con- 
sumption is  held  at  a  minimum.  Standard  classification 
is  sufficient,  and  no  change  of  solution  is  necessary. 
Solution  is  rapid  and  reaches  a  definite  end  point.  But 
the  roast  is  decidedly  more  expensive,  and  the  final  resi- 
due much  richer  than  that  now  obtained. 

Table  II  shows  the  value  of  typical  sand  residues  from 
Class  B  ore,  first  that  from  an  over-roasted  ore,  and,  sec- 
ond, an  average  sand  residue  such  as  is  now  obtained. 
The  slime  residues  show  even  a  greater  difference  in 
gold  content  due  t<j  over-roasting,  the  difference  being 
more  marked  in  ("lass  B  than  in  Class  A  ores. 

Having  found  that  a  better  residue  could  be  obtained 
by  tt  cheaper  and,  as  indicated  by  ordinary  sulphur 
analyseH,  a  less  complete  roast,  it  was  decided  to  at- 
tempt a  more  efficient  treatment  by  more  delicate  roast- 


ing. This  required  a  quick  method  of  chemical  test- 
ing and  the  use  of  pyrometers  to  help  regulate  the  tem- 
perature of  each  roaster  continuously.  Chemical  tests 
were  employed  for  governing  the  roast.  For  Class  A 
ores  a  simple  analysis  of  total,  soluble,  and  insoluble 
sulphur  is  a  suflftcient  guide  to  an  experienced  fireman, 
which,  with  the  temperature  and  appearance  of  the 
roaster,  soon  enables  him  to  regulate  his  fires.  The  feed 
is  changed  only  by  the  foremen. 

TABLE    IL      VALUE    OF    SAND    RESIDUES    FROM    CLASS   B   ORE 

Weight,  Gold,  Weight,  Gold, 

"r         Oz.  %  Oz. 

Over  20 1  0.01 

20--  30    4         0.03  5  0.01 

30-  40    14         0.04  15  0.01 

40-  60     23         0.05  35  0.02 

60-  80    14         0.04|  ..  „.^ 

80-100    16         0.05J  ^^  "•"'^ 

100-150    11         0.06  12  0.02 

150-200    10         0.09  13  0.02 

—200    8          0.12  3  0.04 

100         0.0571         100         0.0185 

Total  Siilphiir  in  Roasted  Ore — Weigh  out  1.373  gm.  ore, 
add  about  11  drops  of  a  saturated  solution  of  KClOa  in 
HNO3,  and  two  or  three  drops  of  HCl.  Take  down  to  com- 
plete dryness  to  render  SiO.-  insoluble,  but  do  not  make  too 
hot,  or  H.SO.  will  be  driven  off.  Cool,  add  5  c.c.  HCl,  boil 
off  excess,  add  about  25  c.c.  hot  HiO,  and  boil. 

Remove  from  heat,  make  alkaline  with  smallest  necessary  . 
amount  of  1:1  NHjOH  to  precipitate  iron  and  leave  super- 
natant liquid  clear.  Filter  and  wash  twice  with  hot  water. 
Put  filter  paper  and  contents  back  into  same  beaker,  break 
filter  with  10  to  20  c.c.  hot  water,  and  add  just  enough  HCl 
to  dissolve  hydrates;  put  on  hoi:  plate  a  few  minutes  till 
solution  is  effected,  then  reprecipitate  as  before  with  small- 
est necessary  amount  of  1:1  NHjOH,  filter  and  wash  into 
same  beaker  containing  first  filtrate.  Make  filtrate  acid 
with  HCl,  boil,  add  a  few  drops  HCl  (to  prevent  boiling 
over  when  Bad-  is  added)  and  then  an  excess  of  boiling 
BaCL;  settle,  cool,  filter  on  best  double  filter  paper,  wash 
twice  with  water,  once  with  1:1  HCl,  then  10  times  with 
water;  ignite,  and  weigh  BaSOj. 

HCl-Solublc  Sidphur  in  Roasted  Ore — Weigh  out  1.373  gm, 
ore,  add  about  30  c.c.  N/10  HCl  solution,  boil  10  min.,  filter, 
and  wash  well  with  hot  water.  Refilter  through  new  double 
paper  and  wash  well.  Boil,  add  a  few  drops  HCl  and  an 
excess  hot  BaCL  solution.  Settle,  cool,  filter  on  double  paper, 
wash,  ignite,  and  weigh.  The  insoluble  sulphur  is  obtained 
by  difference. 

Na-.COa-Sohtble  Sulphur  in  Roasted  Ore — This  is  run  as 
a  check  on  the  HCl  method.  It  gives  an  insoluble  sulphur 
that  is  usually  about  0.03%  higher  than  the  HCl,  the  notable 
exceptions  being  a  bad  roast  on  a  lime  bed,  when  it  may  go 
0.05  or  0.06%  higher. 

Weigh  1.373  gm.  ore,  boil  10  min.  with  30  c.c.  N/Na.COa 
solution,  filter  and  wash  well  with  hot  water.  Add  about 
4  c.c.  HCl  to  filtrate,  or  till  acid,  boil  out  COj,  make  just 
alkaline  with  a  few  drops  of  1:1  NH40H  and  boil  out  NH3, 
Filter  and  wash  with  hot  H^O,  acidify  filtrate  with  HCl, 
boil,  add  a  few  drops  HCl  and  an  excess  of  hot  BaCL  solu- 
tion, settle,  cool,  filter  on  double  paper,  wash,  ignite,  and 
weigh. 

Class  B  ores  cannot  be  roasted  correctly  even  approx- 
imately by  reliance  upon  visual  judgment.  The  same 
soluble  and  insoluble  sulphur  analyses  must  be  made, 
but  these  do  not  distinguish  between  the  soluble  CaSO, 
and  CaS,  the  first  of  which  is  harmful  principally  in 
setting  the  sand  tanks,  whereas  the  second  interferes 
greatly  with  the  extraction. 

The  usual  analyses,  therefore,  combined  with  the  cus- 
tom of  getting  only  one  report  a  day,  proved  too  slow  to 
prevent  bad  roasts,  and  it  was  found  advisable  to  de- 
velop  a   (juick    reliable   test    for   soluble   sulphides,   by, 
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means  of  which  a  check  could  be  kept  on  each  individual 
roaster.  Arlo  C.  Greenawalt  was  detailed  to  devote  his 
entire  time  to  developing  a  method.  After  trial  of  all 
available  text-book  methods,  he  decided  upon  the  fol- 
lowing as  the  best  practical  method: 

Rapid  Determination  of  Soluble  Sulphides — Weigh  15  gm. 
roasted  ore  crushed  through  80  mesh  into  a  150-c.c.  cas- 
serole. Pour  onto  it  50  c.c.  boiling  5-lb.  KCN  solution,  con- 
taining 12  lb.  NaOH  per  ton  (0.6%).  Boil  for  15  min., 
then  filter  by  aid  of  a  vacuum  into  a  100-c.c.  graduated 
cylinder.  Wash  well  with  hot  water  and  bring  volume  of 
filtrate  up  to  50  c.c.  Mix  contents  thoroughly  by  inverting 
the  cylinder  several  times.  Extract  two  samples  of  10  c.c. 
each.  To  one  sample  add  an  excess  of  KAg  (CN)..  solution 
and  about  1  gm.  dry  CaO.  To  the  second  sample  add  about 
2  gm.  dry  PbCO:.  Heat  solutions  to  boiling,  filter  and  wash 
well  with  hot  H.O.  Add  V2  c.c.  of  1%  KI  solution  to 
each  filtrate,  and  titrate  with  AgNOs  (13.038  gm.  per  liter). 
Subtract  the  amount  of  AgNOa  used  with  the  solution  to 
which  PbCOs  was  added,  fi'om  the  amount  used  with  the 
solution  to  which  KAg(CN).!  was  added.  To  obtain  per- 
centage of  soluble  sulphides,  multiply  this  difference  by 
0.16415. 

Explanations  and  Precautions 

The  above  method  is  based  on  the  fact  that  when 
KAg(CN)„  is  addfd  to  a  solution  containing  alkaline 
sulphides,  a  definite  amount  of  free  KCN  is  formed  for 
every  atom  of  silver  that  combines  with  the  soluble  sul- 
phur to  form*Ag,S.  the  equation  being  2KAg(CN),  -|- 
K,S  =  Ag,,S  -|-  4KCN.  It  is  necessary  that  the  solution 
of  KCN  be  boiling  before  adding  to  the  ore,  as  oxidation 
of  the  sulphides  will  take  place  in  a  cold  solution. 
NaOH  is  added  to  make  the  solution  alkaline,  as  results 
cannot  be  obtained  in  acid  solution.  A  weak  KCN  solu- 
tion should  be  used,  as  it  will  take  the  sulphides  into 
solution  readily,  and  will  require  a  minimum  amount  of 
AgN03  for  titration.  When  KAg(CN),  is  added  to  tlie 
solution,  the  precipitation  of  Ag,S  is  usually  incomplete 
and  the  precipitate  seems  to  be  partly  colloidal.  The 
CaO  is  added  to  coagulate  the  precipitate,  and  boiling 
insures  complete  precipitation.  The  wash  water  should 
be  hot  in  order  to  prevent  oxidation  of  the  sulphides 
to  sulphates,  which  occurs  if  solutions  are  allowed  to 
cool.  The  addition  of  KI  before  titration  corrects  errors 
due  to  the  presence  of  caustic  alkalies. 

Titration  of  solution  to  which  PbCO,  was  added  gives 
the  original  cyanide  present.  Titration  of  solution  to 
which  KAg(CN),  was  added  gives  the  original  cyanide 
plus  the  free  cyanide  that  was  formed.  The  difference 
between  the  two,  or  the  free  cyanide,  is  directly  propor- 
tional to  the  amount  of  soluble  sulphides  present  in  the 
solution. 

The  calculation  of  the  value  of  1  c.c.  AgNO,  (13.038 
gm.  per  liter),  in  terms  of  percentage  of  soluble  sul- 
phides, is  as  follows : 

KCN  -  65.11.  KCNS  =  97.18.  S  =  32.07. 

1  c.c.  AgNO^  =  0.01  gm.  KCN. 
65.11  ^  97.18  =  0.01  ^  X. 

X  =  0.01492  gm.  KCNS  per  c.c.  AgNO.. 
32.07  ^  97.18  =  X  -^  0.01492. 

X  —  0.004924  gm.  sulphur  per  c.c.  AgNOa. 
0.004924  X  100 

=  0.03283  =  per  cent,  sulphides. 

15 

With  15  gm.  ore  taken  for  analysis,  0.03283  x  5  = 
3.16415  =  %  soluble  sulphides  per  c.c.  of  AgNOs,  as  titra- 
tion took  place  in  10  c.c.  and  the  total  volume  was  50  cubic 
centimeters. 


If  the  volume  .should  happen  to  be  larger  than  50  c.c, 
say  57  c.c,  the  factor  is  obtained  thu.'<:  5.7  X  0.3283  = 
0.16696  =  %  soluble  sulphides  per  c.c.  AgNO,.  This 
method  can  be  run  through  with  nine  roaster  samples 
in  about  U  hours,  and,  though  not  absolutely  accurate, 
is  the  best  developed  at  the  Golden  Cycle  mill  and  is 
sufficient  for  controlling  the  feeds  to  the  roasters,  when 
the  temperatures  as  noted  above  are  maintained.  The 
limits  of  insoluble  sulphur  are:  Class  A,  0.10':f  ;  Class 
B,  0.15^6.  The  limits  of  soluble  sulphide  are:  Class  A, 
0.10%  ;  Class  B,  0.15  per  cent. 

Experience  has  shown  that  Class  B  ores  give  good  res- 
idues, with  higher  total  and  insoluble  sulphur  and  solu- 
ble sulphide  than  tho.se  of  Class  A.  The  chemical 
reasons  for  this  are  still  obscure,  but  it  is  possible  that 
the  interaction  between  the  sulphates  and  sulphides  in 
the  roasters,  as  noted,  gives  a  larger  amount  of  each 
as  a  secondary  reaction,  and  these  then  do  not  have  so 
deleterious  an  effect  in  the  treatment. 

Operating  Conditions  in  the  Cyanide  Plant 

The  decision  to  adopt  the  more  efficient  and  more  deli- 
cate treatment  already  mentioned  necessitated  a  more 
carefully  planned  and  flexible  cyanide  plant,  specially 
arranged  to  cope  with  the  ore  thus  roasted.  The  fol- 
lowing are  the  more  important  operating  factors : 

1.  Substitution  of  blanket  concentration  of  gold  for  plate 
amalgamation. 

2.  Elimination  of  colloids,  so  far  as  possible,  from  that 
part  of  the  ore  to  be  leached. 

3.  Ability  to  change  solutions  quickly  on  both  sands  and 
slimes. 

4.  Filling  the  leaching  tanks  with  a  semi-dewatered 
product. 

5.  Aeration  of  slimes  soon  after  classification. 

6.  More  time  of  agitation. 

7.  Use  of  the  Crowe  vacuum  system  of  precipitation. 

1.  Amalgamation  plates  are  decidedly  more  sensi- 
tive to  unfinished  roasting  than  in  cyanide  solution. 
The  coarse  gold  is  coated  with  an  alloy  which  dissolves 
slowly  and  is  not  wetted  by  quicksilver.  Bla/nkets 
catch  this  gold  effectively,  and  the  particles  amalgamate 
readily  when  the  surface  is  abraded.  The  amalgamation 
treatment  includes  a  small  arrastra,  followed  by  a  grind- 
ing pan  with  universal  joint  between  yoke  and  muller, 
and  followed  by  another  arrastra.  The  tails  are  re- 
blanketed  before  passing  into  the  main  mill  flow,  and 
the  final  concentrate  is  amalgamated  in  a  barrel  in 
strong  cyanide  solution. 

2.  The  elimination  of  colloids  from  the  sands  is  per- 
haps the  most  important  detail  of  all.  Unless  the  sands 
leach  exceedingly  fast,  a  "slip-up"  in  one  roaster 
will  cause  the  complete  deoxidation  of  solution  before  it 
reaches  the  filter  bottom,  causing  a  rich  residue.  If 
the  leaching  charges  channel  perceptibly,  the  same  con- 
dition develops  in  patches.  Moreover,  in  the  Class  B 
ores  there  is  a  marked  tendency  for  the  sands  to  set 
while  leaching.  Freedom  from  colloids  distinctly  mini- 
mizes such  tendency.  It  was  not  until  1915  that  the 
more  basic  ores  began  to  arrive  in  large  quantities  and 
changes  in  treatment  became  imperative.  There  was  no 
available  floor  space  for  step  classification,  and  t^e 
clumsiness  and  the  expense  of  a  series  of  cones  and 
pumps  were  not  attractive.  The  problem  was  solved 
by  the  installation  of  the  Dorr  bowl  classifier,  which 
makes  a  separation  as  efficient,  on  this  class  of  work, 
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as  any  ordinary  three-stage  classification,  uses  less 
floor  space  than  was  necessary  before,  requires  the 
minimum  of  attention,  additional  solution,  and  power, 
and  its  cost  for  installation  and  operation  are  less. 
Golden  Cycle  plant  requirements  are:  For  the  slime 
plant,  all  material  must  pass  through  100  mesh  and  not 
over  12<'c  remain  on  200.  For  the  leaching  plant,  the 
sands  must  be  free  from  colloids.  Between  these  limits, 
the  feed  to  the  classifiers  may  vary  from  the  product 
of  two  Chilean  mills — 400  tons  of  ore — to  six  Chilean 
mills — 1200  tons — without  any  classifier  adjustments. 
This  is  useful,  as  power  peak  is  controlled  at  the  Chil- 
ean mills. 

3.  Change  of  solution  must  be  made  quickly  to  allow 
a  good  margin  between  an  over-roast  and  an  under- 
roast.  On  the  sands,  it  is  done  by  the  back  flow  or  wash 
solution  in  the  classifiers.  The  slimes  flow  to  a  50-ft. 
connected-type  Dorr  tray  thickener.  The  compartments 
are  shallow  and  the  settling  capacity  is  always  ample. 
Under  these  conditions,  the  slime  is  quickly  passed 
through  as  thickened  product.  This  thickener  prac- 
tically clears  itself  of  slime  in  half  an  hour  after  the 
feed  is  shut  off.  The  pulp  then  goes  to  a  mechanical 
agitator  containing  perforated  air  pipes,  where  the  first 
change  of  solution  is  made.  A  further  change  of  solu- 
tion and  partial  decantation  are  made  in  tray  thicken- 
ers of  the  open  tj'pe.    The  pulp  then  passes  to  agitators. 

4.  To  fill  sand  tanks  by  methods  such  as  Butters'  dis- 
tributors, though  mechanically  cheaper  than  the  pres- 
ent practice,  has  the  chemical  disadvantage  of  allowing 
the  sand  to  rest  too  long  in  a  dead  solution  in  the  early 
stages  of  treatment.  It  might  be  possible  to  overcome 
this,  as  the  sand  has  been  cleaned,  by  opening  the  valves 
and  draining  the  solution  off  and  back  to  the  crushing 
plant.  The  possible  saving  in  cost  of  operation  over  the 
present  semi-dry  method  of  belt  conveyor  and  distribu- 
tor is  small,  and  the  method  is  not  so  safe  from  a 
chemical  standpoint. 

5.  Aeration  of  slimes  immediately  after  classification 
is  effective — probably  such  aeration  almost  instantly 
gets  rid  of  the  unstable  soluble  sulphides.  At  the 
Golden  Cycle  mill,  the  endeavor  is  to  do  it  fairly  fast 
without  additional  agitation  storage.  Possibly,  if  room 
permitted,  an  aerating  agitator  between  classifiers  and 
first  settler  would  be  more  effective. 

6.  It  is  found  that  a  roast  giving  the  lowest  residue 
also  gives  a  slow-treating  slime.  Therefore  excessive 
agitation  is  a  good  safety  insurance,  and  the  additional 
agitation  is  obtained  in  a  37  x  23-ft.  Dorr  agitator,  at 
a  cost  of  4  mills  per  ton. 

7.  The  precipitation  of  solutions  from  moderately 
roasted  ores,  especially  of  the  more  basic  type,  has  been 
di.stinctly  difficult.  A  marked  improvement  in  effec- 
tiveness and  cost  has  been  made  by  the  installation  of 
the  Crowe  vacuum  treatment  of  solutions. 

There  i.s  room  for  argument  regarding  the  relative 
efficiency  of  treating  roasted  ores  in  an  all-sliming  cy- 
anide plant,  or  in  a  combination  slime  and  leaching 
plant.  The  all-sliming  plant  is  probably  les.s  costly  to 
in.stall,  and  it  reduces  the  numVjer  of  metallurgical 
problem.s.  The  Cripple  Creek  ore,  however,  after  roast- 
ing, does  not  require  finer  grinding  than  20  mesh.  Fur- 
ther grinding,  even  in  normal  times,  costs  more  than  is 
warranted  by  the  extra  recovery  attained.  The  slimes 
from  a  roasted  ore  have  .small  adhesive  qualities  and  are 


incapable  of  sustaining  much  sand.  This  limits  the  type 
of  cyanide  apparatus  available,  unless  the  all-sliming 
process  is  carried  far  beyond  the  economical  crushing 
limit.  Undoubtedly,  under  local  conditions,  the  residues 
can  be  dumped  far  more  economically  from  a  combina- 
tion slime  and  leaching  plant  than  from  an  all-slime 
process. 

The  ore  is  high  grade  and  requires  a  high-strength 
cyanide  solution,  thus  limiting  the  effectiveness  of  the 
countercurrent  decantation  system,  although  this  sys- 
tem is  partly  used  with  good  effect  in  the  present  slime 
plant,  both  as  a  help  in  extraction  and  in  washing  the 
gold  from  the  filter  cakes.  If  the  sands  are  sufficiently 
eliminated  from  the  slime  product,  the  latter  is  an  ideal 
filtering  material;  but,  even  so,  the  filter  department  is 
more  expensive  to  operate,  requires  more  care  and  more 
wash  solution  per  ton  of  ore,  and  loses  more  cyanide  and 
gold  mechanically  than  the  sand  plant.  The  deciding 
feature  between  the  two  types  of  plant  lies  in  the  pos- 
sibility of  consistent  efficient  classification.  With  poor 
classification,  the  advantages  lie  with  the  all-sliming 
process.  With  good  classification,  the  balance  swings 
decidedly  to  the  combination  plant. 


Dividends  by  Colorado  Mines 

During  the  last  lOi  years,  that  is,  from  Jan.  1, 
1908,  to  June  30,  1918,  inclusive,  the  total  disbursements 
by  Colorado  mining  companies  which  make  public  reports 
amounted  to  $73,007,006.  This  does  not  include  the 
American  Smelting  and  Refining  Co.,  which  has  large 
interests  in  Colorado. 

The  accompanying  table  gives  payments  by  companies. 
In  addition  it  may  be  noted  that  the  companies  on  the 
list  paid  $5,167,606  in  1916;  $4,586,532  in  1917;  and 
$1,546,666  in  the  first  six  months  of  1918. 


C('LORADO  MINING  DIVIDENDS,  JAN.   I,   1908, 

Total  to  Knd 

Company  of  1917 

Araria,  g $122,004 

Adams,  s.l.c 778,000 

Bonanza  Dev.  g 1,425,000 

Camp  Dird,  g.s 9,183,498 

Camp  Bird,  pfd 1,497,653 

Colo.  Gold  Dredging 773,000 

CroK.eon  Con.s.,  g 6,539, 162 

Deirv  Ranch,  g 100,000 

Dr.  .jack  Pot,  g 141,698 

DunUin,  g    53,000 

Klxton  Con.,  g 3,379,465 

K\  I'aso,  g..      1,707,545 

I'arncomb  Hill  Gold  Drcdg 48,000 

Frro  Coinage,  g 180,000 

(!old  Coin  of  Victor,  g 1,350,000 

(iold  Dollar  Con.,  g 100,000 

GoM  Sovereign,  g 32,560 

Golden  Cycle,  g. 8,448,500 

Griiiite,  g 352,500 

Iowa,  g.s.l 336,833 

I  owa-'ligcr,  g.s.l 25, 1  79 

Iron  Silver,  s.l.g 5,250,000 

Isabella  Mines,  g.s 742,500 

.lerrv  .Johnson,  g    187,500 

l.ii.ertv  Bel),  g    2,193,313 

Marv'MeKinnev,  g 1,182,398 

MarV  Miirphv,  "g    93,106 

Monarch-Madonna,  g.s.l 40,000 

.M.kIoc,  g.s 275,000 

I'harmaeist,  g 87,500 

Portland,  g    I  2, 1  37,080 

fjieo- Wellington,  l.z.c 39,600 

Tomboy,  g.s 4,126,140 

Inited  (C'ip.  Cl<.),g 520,385 

Valley  View,  g 240,000 

Vindicator  Con.,  g 3.712,500 

Wr.llington,  g 1,850,000 

Worl<,g 172,500 

Yak,  hi 3,477,685 


TO  JUNE  30,   1918 
Latest  Dividend 


Date 
Jan.,  1911 
Dec,  '09 
Oct.,  'II 
Nov.,  '15 
Jan.,  '18 
Feb.,     '16 


June, 
Oct., 


'17 


Jan.,  '17 

Aug.,  '16 

May,  '13 
Feb 


Oct., 

Dec, 

Feb., 

Dec. 

Nov., 

June, 

Jan., 

July, 

Dec, 

Dec, 

Dec, 

Nov., 

Sept., 

Oct., 

May, 

Apr  , 

Dec, 

Feb., 

.\pr., 

July, 

June, 

Dec,     '17 

Dec,     '11 

Oct.,     '17 

May,    '18 

July      ""' 


'14 
'17 
'09 
'09 
•12 
12 
18 
18 
•17 
•15 
•17 
•16 
•14 
'17 
•16 
•16 
•11 
•11 
'10 
•18 
•17 
•18 


Amount 
$0  00', 
.04' 
20 
24 
18 
1   00 
10 
3  00 
01 

.071 

02' 

10 

07 

1.00 

02 

.00', 

.00' 

.03 

.02 

OU 

1   00 

10 

01 

.001 
03" 
01 
.07 
.01 
.01 
Oli 
.03 


.Sept.,    '17 


.12 

.01 
04 
03 
10 
OOi 

.07 


Among  the  companies  not  represented  because  the 
details  are  unknown  are  Stratton's  Independence,  now 
being  wound  up,  which  has  paid  dividends  of  about  85% 
and  the  Gold  King  Gold  Mining  Co.,  a  close  corporation 
which  has  probably  paid  about  $1,500,000. 
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The  Manufacture  of  Ferroalloys 

In  Colorado 

Excerpt  From  a  Paper  To  Be  Presented  at  the  Colorado  Meeting  of  the  American 
Institute  of  Mining  Engineers — Details  of  Ferroalloy  Plants  and 

Methods  of  Manufacture 

By  ROBERT  M.  KEENEY 

BEFORE  the  outbreak  of  the  war  in  1914,  the  only  cal  graphite  electrode  4  in.  in  diameter,  with  a  water- 
electric-furnace  smelting  plant  operating  on  a  cooled  steel  bottom  contact.  The  furnace  shells  are  4 
commercial  basis  west  of  the  Mississippi  River  ft.  in  diameter,  and  are  mounted  un  trunnions,  the  slag 
was  an  electric  pig-iron  plant  in  California.  Rare-metal  being  poured  by  tilting  the  furnace.  All  of  the  elec- 
ores  were  not  smelted,  concentrates  of  molybdenum,  trodes  are  regulated  by  hand.  The  chrome  furnaces  are 
tungsten,  uranium  and  vanadium  ores  being  shipped  operated  without  roofs  and  the  tungsten  furnaces  with 
East  for  reduction.     Practically  no  chrome  ore  was  be-  roofs.  The  whole  plant  has  a  power  factor  of  90  per  cent. 

ing  mined,   and   only   comparatively   small   amounts   of  r         ^.r                   .            ^                    ^ 

rp   ,       .,               4.       ^^    *.  ■         u-  Iron  Mountain  Alloy  Company  s  Plant 
manganese  ore.     Today  there  are  two  electric-smelting 

plants  in  California,  one  in  Washington,  one  in  Iowa,  The  plant  of  the  Iron  Mountain  Alloy  Co.,  at  Utah 

and  four  in  Colorado ;  two  plants  are  under  construction  Junction,    contains    one    1200-kw.    three-phase   furnace, 

in  California,  and  one  in  Montana.     Ores  of  manganese,  and  one   1800-kw.  three-phase   furnace,   giving  a  total 

chromium,  molybdenum  and  tungsten  are  now  smelted  capacity   of    12    long   tons    of    ferromanganese    per    24 

in  the  West,  and  although  uranium  and  vanadium  con-  hours.    The  1200-kw.  furnace  is  supplied  with  power  by 

centrates  are  still  shipped  to  the  East,  they  will  prob-  three  400-kw.,  single-phase  transformers,  having  a  ratio 

!  ably  soon  be  treated  in  Western  plants.     The  four  elec-  of  13,200  to  75  volts,  and  connected  A  A.  The  pressure 

I  trie-furnace  plants  in  Colorado  are  listed   in  Table   I.  on  the  furnace  is  72  volts.    The  1800-kw.  furnace  is  con- 

I          TABLE  i-ELECTRicsMELTLXG  PLANTS  IX  COLORADO  "^^^^^  ^0  ^^^^e  600-kw.  single-phase  transformers  hav- 

Capacity.  ing  a  ratio  of  13,200  to  75  volts,  and  connected  A  A.   The 

Company                         Location       Kilowatts                 Products  pOWer    factor    of    the    plant    is    85^f.       The    fumace    Shclls 

I   Tungsten  Products  Co Boulder                    800         Ferrotungsten,  ferromo-  •        ,      ,,                                  ^  r^     „,       ,               ^     „,           .  ,         _     «         , 

I                                                                          lybdenum.  in  both  cases  are   18  ft.  long,  8  ft.  wide,   7   ft.   deep, 

!  Boulder  Tungsten  Production  „j               t       j         -ii                         -^           mi           i      ^        i                  j, 

I     Co Boulder              400     Ferrotungsten.  and  are  lined  With  magucsite.     The  electrodes  on  the 

FerroAiioyCo Utah  Junction     1200     Ferrochron.e,  ferrotung-  ^j^^ller  fumaco  are  of  carbou,  17  in.  in  diameter,  and 

j  Iron  Mountain  Alloy  Co Utah  Junction        3000     Ferromanganese.  p^    ^j^g    ]grgg    furnaCe    24    in.    in    diameter;     in    bOth    fur- 

'      Power  for  all  of  these  plants  is  supplied  by  the  Colo-  naces  they  are  threaded   for  continuous  feeding.      No 

rado  Power  Company.  reofs  are  used,  and  regulation  of  electrodes  is  by  hand. 

Ferro  Alloy  Company's  Plant  Ferrochrome 
I      The  plant  of  the  Ferro  Alloy  Co.,  at  Utah  Junction,  The   process   of  making   ferrochrome   from   domestic 
I  contains    one    750-kw.,    three-phase    furnace,    to    which  chromite  ore  consists  of  mixing  ore,  coal  or  coke,  lime, 
•  power  is  supplied  by  three  250-kw.  transformers,  con-  fluorspar,  or  silica,  in  proper  proportions,  and  smelting 
nected  A/ y  to  give  129  volts  on  the  furnace  cables,  the  ^^is  mixture  in  an  electric  furnace.     At  2-hour  inter- 
transformer  ratio  being  13,200  to  75  volts.    The  furnace  vals  the  ferrochrome  and  slag  are  tapped  into  iron  pots, 
operates  with  an  actual  voltage  of  120  vo'ls,  and  pro-  ^^e  metal  settling  to  the  bottom.     The  pot  is  dumped 
'  duces  about   three   tons   of  ferrochrome   per  24  hours  when  the   contents  are  solidified.     Reduction  theoreti- 
from  40%   Cr,03  ore.     The  furnace  consists  of  a  steel  ^^^y  takes  place  according  to  the  reaction: 
.shell  of  circular  cross-section,  8  ft.  in  diameter  by  7  ft.  FeO.Cr.O^  -|-  4C  =  Fe.2Cr  -f-  4C0 
deep,  lined  with  magnesite,  and  having  three  vertical  9Fe0.9Cr,03  +  SOC  =  |2(FeX.3CryC,,)  -f- 3Fe]  +  36CO 
carbon  electrodes  12  in.  in  diameter. 

A  450-kw.  furnace,  of  the  same  size  as  the  750-kw.  Domestic  Chrome  Ores 
furnace,  is  also  operated  on  chrome  ore.  This  furnace  In  smelting  domestic  ore,  which  has  a  higher  percent- 
is  three-phase  in  appearance,  but  operates  electrically  age  of  slag-forming  constituents  than  foreign  ore,  and 
as  a  single-phase  furnace.  There  are  three  vertical  averages  40  to  45%  Cr.Oj,  considerably  higher  loss 
carbon  electrodes  8  in.  in  diameter  with  a  conducting  of  chromium  occurs,  and  it  is  more  difficult  to  con- 
carbon  bottom.  Power  is  supplied  by  three  150-kw.,  trol  the  carbon  content  of  the  product.  By  permitting 
single-phase  transformers,  two  of  which  have  a  ratio  a  higher  slag  loss,  the  carbon  can  be  kept  below  6'<-, 
of  13,200  to  95  volts,  and  one  having  a  ratio  of  13,200  but  varies  between  4.5  and  8%.  The  products  are 
to  100  volts.  From  each  transformer,  one  lead  goes  sorted  into  ferrochrome  with  6,  7  and  S'^c  carbon;  the 
to  one  vertical  electrode,  and  one  lead  to  the  carbon  bot-  greatest  demand  is  for  the  6%  carbon  product,  but  large 
torn,  so  that  the  transformers  are  electrically  independ-  quantities  of  the  other  grades  are  used  by  the  steel  in- 
ent.  The  furnace  voltage  varies  from  90  to  95.  dustry.  The  iron  content  of  domestic  ores  is  higher 
At  intervals,  150-kw.,  single-phase  furnaces  are  oper-  than  that  of  foreign  ores,  with  the  result  that  the 
ated  on  ferrotungsten.     These  furnaces  have  one  verti-  chromium   content   of   the   product   varies   from    60   to 
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65^r,  instead  of  65  to  TCf .  In  smelting  chrome  ore  to 
produce  a  ferrochrome  with  8'  carbon,  considerably 
higher  recovery  can  be  attained  than  when  making  a  6^r 
carbon  product,  for  two  reasons:  (1)  excess  of  carbon 
permissible  in  the  charge;  (2)  when  it  is  not  necessary 
to  limit  the  carbon  to  G'^c,  fluxing  materials  can  be 
charged,  giving  a  more  fluid  slag  and  resulting  in  better 
separation  of  slag  from  metal.  There  is  no  difficulty  in 
obtaining  a  recovery  of  90  to  95 ''r  of  the  chromium 
when  making  8'^r  carbon  product,  whereas  the  recovery 
on  the  G''c  carbon  grade  varies  from  70  to  80''^.  Within 
limits,  the  grade  of  ore  smelted  has  no  appreciable  effect 
on  the  recovery  when  8'^f  carbon  product  is  being  made. 

On  the  whole,  when  producing  ferrochrome  with  6''r 
carbon,  a  small  quantity  of  silica  and  lime  make  the 
most  satisfactory  flux,  if  any  flux  is  necessary.  The  re- 
covery is  a  little  higher  than  where  running  with  a 
natural  slag,  and  the  presence  of  silica  in  slight  excess 
tends  to  throw  carbon  and  sulphur  out  of  the  alloy. 
Ferrochrome  sometimes  contains  over  2^c  silicon  when 
sand  is  charged,  but  this  is  not  objectionable. 

When  making  S'^c  carbon  product,  the  slags  average 
5.21  ""f  chromium,  as  against  13.13%  chromium  when 
producing  6%  carbon  material,  a  difference  of  7.92'^r. 
The  chromium  recovery  on  ferrochrome  of  8^f  carbon 
is  94.07''r,  in  comparison  with  74.15^r  when  producing 
material  containing  6''c  carbon,  or  19.92%  higher  re- 
covery. 

Ferrochrome  containing  6^^  carbon  can  be  made 
easily  by  using  a  natural  sl?.g.  The  chromium  content 
of  such  slag  is  8.56 ''f,  whereas,  when  using  lime  and 
silica,  the  slag  contained  13.13'^ c,  and  with  silica  alone 
as  a  flux  it  varied  from  17.5  to  26.6%  chromic  oxide 
(12  to  18.2''c  chromium).  In  the  three  cases,  the  actual 
chromium  tapped  was  respectively  73.0,  74.15  and 
71.02''c.  The  combination  of  lime  and  silica  thus  shows 
a  little  higher  recovery.  Generally,  however,  if  the  slag 
will  run,  it  is  advisable  to  use  a  natural  slag.  When  the 
alumina  is  about  35 ""r  and  the  silica  20  to  25%,  these 
slags  are  exceedingly  fluid,  but  at  times  retain  metallics. 
The  use  of  a  large  quantity  of  silica  does  not  improve 
the  recovery,  but  it  does  have  a  marked  effect  on  the 
sulphur  content  of  the  alloy. 

There  has  been  much  discussion  as  to  how  low-grade 
chrome  ore  can  be  used  in  the  manufacture  of  ferro- 
chrome. In  smelting  chrome  slag  containing  from  13.9 
to  36.25 ''c  Cr.O,.,  an  average  recovery  of  80.2%  was 
made,  with  the  production  of  metal  containing  an  aver- 
age of  61.34'',^  chromium,  6.81''^  carbon,  0.063'',^  sul- 
phur, and  2.5 ""r  silicon.  Even  with  a  very  low-grade 
slag,  15<;r  Cr,0„  a  recovery  of  850^  was  made.  The 
cost  of  actual  operation  was  not  much  greater  than  when 
smelting  ore,  but,  including  interest  and  depreciation 
charges,  the  total  cost  would  be  considerably  higher,  be- 
cause of  the  small  ortput  of  metal  for  the  power  con- 
.sumed.  From  these  results,  it  seems  reasonable  to  expect 
that  a  good  recovery  could  be  made  from  ore  con- 
taining 25%  Cr,0  if  the  product  were  allowed  to  con- 
tain 7%  carbon.  P'errochronie  made  from  domestic 
chrome  ore  ranges  from  60  to  67 '^  chromium,  as  com- 
pared with  65  to  70''r  chromium  in  ferrochrome  made 
from  imported  ore. 

Tungsten  is  the  leading  alloy  metal  used  in  the  manu- 
facture of  high-speed  steel.  Probably  about  half  of  the 
con.sumption  is  used  in  the  form  of  ferrotungsten,  the 


remainder  being  tungsten  metal.  Colorado  has  sup- 
plied a  large  part  of  the  tungsten  used  in  steel  manu- 
facture, but  is  gradually  bsing  surpassed  by  California, 
where  the  large  scheelite  deposits  can  produce  tungsten 
considerably  cheaper.  Ferberite,  found  in  Boulder 
County,  Colo.,  is  one  of  the  most  favorable  forms  of 
tungsten  for  production  of  ferrotungsten,  containing 
both  iron  and  tungsten  in  the  proper  proportion  to  yield 
70  to  80%  ferrotungsten.  At  present,  three  electric- 
furnace  plants  in  Colorado  are  making  or  have  made 
ferrotungsten.  The  standard  grade  produced  by  the 
Ferro  Alloy  Co.  contains  75%  tungsten,  0.8  carbon,  0.4 
silicon,  0.5  manganese,  0.01  sulphur  and  0.02%  phos- 
phorus. The  Tungsten  Products  Co.  makes  about  the 
same  grade  of  product,  except  that  the  carbon  is  kept 
below  0.5 ';^c,  and  the  tungsten  runs  as  high  as  85%. 
The  product  of  this  company  is  probably  the  highest 
grade  and  the  purest  ferrotungsten  made  in  this  coun- 
try. Ferrotungsten  has  a  high  density,  fine  gray  frac- 
ture, and  is  not  crystalline — the  higher  the  carbon  the 
coarser  the  fracture.  The  carbon  in  ferrotungsten  oc- 
curs as  the  double  carbide,  Fe^C.W.C. 

One  method  commonly  employed  for  production  of 
ferrotungsten  is  reduction  of  ferberite  or  some  other 
concentrate  in  the  electric  furnace,  with  carbon  as  a 
reducing  agent,  followed  by  a  subsequent  refining  and 
decarburization.  Reduction  with  carbon  takes  place  ac- 
cording to  the  following  reaction: 

Fe,WO,  +  4C  =-  Fe^W  +  4C0. 

Theoretically,  the  product  would  contain  62,3%  tung- 
sten, but,  owing  to  the  variation  in  iron  in  the  ferberite, 
and  to  the  fact  that  tungsten  reduces  from  ferberite  in 
the  electric  furnace  before  the  iron  comes  down,  a  con- 
siderable part  of  the  iron  passes  into  the  slag,  so  that 
the  alloy  contains  about  70%  tungsten.  The  slag  may 
contain  as  high  as  8%  FeO,  but  less  than  1%  WO^ 
Theoretically,  the  reduction  of  100  parts  of  alloy  from 
122  parts  of  ferberite  requires  16  parts  of  carbon,  but 
practically  about  25<^c  excess  of  carbon  is  charged.  Small 
amounts  of  lime  and  fluorspar  are  used  to  flux  the  silica. 
Operating  in  this  manner,  with  an  excess  of  carbon,  a 
product  is  made  containing  3%  carbon,  70%  tungsten 
0.05 '^(  phosphorus,  and  0.01%  sulphur;  the  slag  con 
tains  below  1%  WO,.  If  desired,  this  product  can  b( 
tapped  from  the  furnace,  but,  as  its  behavior  is  erratic 
it  is  preferable  to  allow  the  metal  to  collect  in  the  botton 
of  the  furnace,  forming,  in  a  150-kw.  furnace,  a  buttoi 
about  3  ft.  in  diameter,  6  in.  thick,  and  weighing  100( 
to  1200  lb.;  the  slag  is  poured  off  by  tilting  as  it  fill; 

the  furnac2. 

( 
Smelting  of  Ferberite  Concentrate  I 

A  typical  operation  is  conducted  as  follows:  Th 
initial  charge. is  65  lb.  of  a  mixture  composed  of  20 
lb.  concentrate,  42  lb.  coke,  56  lb.  lime,  6  lb.  fluorspai 
Three  more  65  lb.  charges  are  added  at  intervals  of 
hour,  and,  at  2j  hours  from  the  start,  the  furnace  i 
tilted  and  the  slag  poured.  This  cycle  is  repeated  unt 
a  1200-lb.  button  has  been  formed,  requiring  24  to  3 
hours.  The  furnace  is  allowed  to  cool,  is  torn  dowi 
and  the  button  of  metal  removed.  This  is  then  cleanf 
and  broken  up,  the  breaking  process  being  somewhi 
difliiult  with  a  3''^'  carbon  alloy. 

The    slags    produced    average    0.72%    tungsten,    ar 
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though  there  is  considerable  mechanical  loss,  due  prin- 
cipally to  dusting,  the  total  loss  in  practice  does  not 
exceed  5  per  cent. 

Refining  Ferrotungsten 

The  crude  metal,  broken  to  about  6-in.  size,  is  refined 
as  follows:  A  charge  of  150  lb.  metal  and  75  lb.  fer- 
berite  concentrate  is  smelted  for  i  hour,  when  12  lb. 
of  fluorspar  is  added.  After  another  3  hours  the  slag  is 
poured,  and  a  fresh  charge  is  started.  The  process  is 
continued  for  from  36  to  48  hours,  until  a  button  weigh- 
ing 1500  lb.  has  formed  in  the  furnace,  a  larger  button 
being  permissible  because  the  low-carbon  alloy  is  easier 
to  break.  The  furnace  is  allowed  to  cool,  is  torn  down, 
and  the  button  of  metal  removed,  cleaned,  and  broken. 
The  refined  button  forms  compactly  and  is  free  from 
slag.  The  refining  reduces  the  carbon  from  3  to  0.8%, 
the  phosphorus  from  0.05  to  0.01 ''r,  leaves  the  sulphur 
the  same,  and  increases  the  tungsten  from  70  to  75%. 
The  refining  slag  contains  5  to  20^ c  tungsten,  and  is 
resmelted  in  a  special  run. 

Ferrotungsten  is  one  of  the  easiest  ferroalloys  to 
manufacture,  except  for  the  fact  that  it  must  be  made 
in  a  knock-down  furnace,  due  to  the  high  melting  point 
of  the  alloy,  about  2500'  C.  Metallurgically  it  is  sim- 
ple, as  tungsten  has  not  so  great  a  tendency  to  form  car- 
bides or  to  oxidize  as  have  chromium  and  uranium. 
Ferrotungsten  containing  less  than  I'^'c  carbon  can  be 
made  in  a  single  smelting  operation,  by  careful  regula- 
tion of  the  carbon  in  the  charge  and  the  use  of  an 
acid  slag.  The  disadvantage  of  this  method  is  that 
the  product  is  less  pure,  and  the  slag  loss  is  consider- 
ably higher.  The  metal  will  contain  much  higher  phos- 
phorus and  sulphur,  and  the  total  loss  of  tungsten  may 
be  25%,  as  compared  with  10  to  15%  by  the  two-stage 
process. 

Nearly  every  manufacturer  of  ferrotungsten  has  tried 
to  tap  it  from  the  furnace,  but  none  has  continued  the 
practice.  If  the  tungsten  is  reduced  to  55  to  60 ''r,  the 
alloy  can  be  tapped,  even  with  carbon  as  low  as  0.2''r. 
With  tungsten  at  70 ''c,  metal  containing  0.9%  carbon 
has  run  out  while  pouring  slag,  but  generally  any  metal 
which  comes  out  with  the  slag  will  contain  1.25 '"c  car- 
bon. The  irregularity  of  tapping  operations  with  ferro- 
tungsten has  prevented  the  adoption  of  that  method,  be- 
cause if  part  of  the  metal  must  be  retained  in  the  fur- 
nace, it  is  cheaper  to  keep  it  all  there.  Furthermore,  the 
poured  metal  is  very  hard  to  break. 

In  ferrotungsten  production  it  is  essential  to  main- 
tain regularity  of  charging,  as  this  is  the  only  way  to 
insure  homogeneous  composition  of  the  metal,  as  the 
button  is  not  melted  throughout.  Even  during  refin- 
ing, the  metal  does  not  melt  to  any  extent,  the  action 
taking  place  while  the  metal  is  in  a  pasty  condition.  To 
insure  a  more  homogeneous  product,  consumers  require 
the  alloy  to  be  crushed  to  :1  in.,  this  crushing  forming 
one  of  the  main  trials  of  the  manufacturer. 

FERROTLNGSTEX  ANALYSES 

Tungsten  % 69  7      to  74    19 

Carbon,  To 0.88    to     I    00 

Silicon  % 0   39    to    0  76 

Manganese  % 0   15    lo    0  53 

Sulphur  % 0.002  to    0  055 

Phosphorus  % OOBto    0  037 

Analyses  of  ferrotungsten  made  from  ferberite  by 
smelting  and  refining  indicate  the  limits  in  composition 
shown  in  the  table. 


All  vanadium  ores  require  a  chemical  treatment  to  put 
the  vanadium  in  the  form  of  vanadium  oxide  or  iron 
vanadate  before  it  can  be  reduced  to  metal.  Probablv 
75%  of  the  ferrovanadium  produced  is  made  in  the 
openhearth  or  crucible  furnace,  by  a  modification  of  the 
Thermit  process,  using  aluminum  as  a  reducing  agent. 
The  remainder  is  produced  by  the  electric  furnace,  us- 
ing 90%  silicon  metal  as  reducing  agent. 

Standard  ferrovanadium  contains  from  30  to  40''; 
vanadium,  and  less  than  0.5'.  carbon,  1%  silicon,  2', 
aluminum,  0.1%  sulphur,  and  0.1  ^  phosphorus.  It  has 
a  fine  fracture,  is  not  crystalline,  and  is  bright  gray  in 
color.  Experience  has  .shown  that  the  33 ''i^  grade  is  best 
for  making  vanadium  additions  to  steel.  Carbon  is  ob- 
jectionable in  ferrovanadium,  because  over  1%  carbon 
causes  some  of  the  vanadium  to  enter  the  steel  in  the 
form  of  carbide,  producing  an  injurious  effect. 

The  largest  output  of  ferrovanadium  is  made  by  re- 
duction of  vanadium  oxide  or  iron  vanadate  with  alu- 
minum shot  in  a  gas-fired  openhearth,  slagging  off  the 
alumina  by  addition  of  soda  ash  or  fluorspar.  If  vana- 
dium oxide  is  used,  iron  turnings  are  added  as  neces- 
sary. The  process  is  partly  exothermic,  but  not  enough 
heat  is  produced  by  the  reaction  between  the  aluminum 
and  the  vanadium  oxide  to  carry  on  the  reduction  with- 
out the  application  of  heat.  The  use  of  iron  vanadate  is 
open  to  the  objection  that  additional  aluminum  is  re- 
quired for  the  reduction  of  iron,  which  increases  oper- 
ating costs  considerably  at  present.  Reduction  takes 
place  according  to  the  reaction: 

3V,0.  +  lOAl  =  6V  %  oAl.O, 

In  the  electric-furnace  process,  the  use  of  carbon  as 
reducing  agent  for  vanadium  oxide  has  been  generally 
discontinued  because  of  the  difficulty  in  keeping  the 
carbon  low,  and  the  tendency  to  form  carbides,  which 
the  steel  manufacturers  maintain  are  injurious  to  steel. 
Silicon  has  been  found  the  best  reducing  agent,  alumi- 
num volatilizing  too  easily  and  being  more  expensive. 
The  raw  materials  for  the  manufacture  of  ferrovana- 
dium in  the  electric  furnace  are  steel  turnings,  vana- 
dium oxide,  silicon,  lime,  and  fluorspar.  The  turnings 
should  be  low  in  carbon.  Though  90'".  silicon  metal, 
ground  to  60  mesh,  is  preferable,  ferrosilicon  can  be 
used  if  necessary.  All  of  these  materials  should  be  low 
in  phosphorus.  Any  standard  type  of  electric  furnace 
tan  be  used  for  making  ferrovanadium,  but  it  should 
be  lined  with  magnesite. 

The  steel  turnings  are  first  charged  into  the  furnace; 
when  they  are  melted,  vanadium  oxide  is  added,  fol- 
lowed by  a  mixture  of  silicon  and  lime.  When  the  slag 
is  fluid,  in  from  1  to  Ih  hours,  it  is  raked  off,  and  more 
vanadium  oxide  charged,  followed  by  a  mixture  of  sili- 
con and  lime.  About  an  hour  after  this  the  slag  is 
pulled  out  and  the  metal  tapped.  Instead  of  pulling  the 
slag  out  through  a  door,  a  ssparate  slag  tap  hole  may 
be  provided.  A  large  quantity  of  slag  is  formed  in  the 
operation,  because  of  the  large  quantity  of  lime  which 
must  be  charged  to  combine  with  the  silica  formed  by 
reduction  of  vanadium  oxide  with  silicon.  If  iron  vana- 
date is  used  instead  of  vanadium  oxide,  no  turnings  are 
charged,  and  the  quantity  of  silicon  and  lime  is  in- 
creased. This  operation  is  based  upon  the  following  re- 
actions : 

2V.0,  4-  5Si  ^  4V  +  5SiO,, 
5SiO,  +   5CaO    =  SCaSiO, 
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The  ferrovanadium  produced  in  this  manner  contains 
from  4  to  S^r  silicon,  30^r  vanadium,  0.5'^r  carbon, 
0.05 '^r  sulphur.  0.05 ^^r  phosphorus.  A  product  containing 
2  to  4  *">  silicon  can  be  obtained  in  a  single  operation  by 
reducing  the  amount  of  silicon  charged,  and  allowing  a 
greater  loss  of  vanadium  in  the  slags.  The  slags  from 
normal  operation  contain  less  than  l^c   vanadium. 

In  electrical  smelting  of  vanadium  oxide  there  is  an 
average  recovery  of  75.2 ''r  of  the  vanadium,  with  a 
power  consumption  of  2.1  kw.-hr.  per  lb.  of  ferrovana- 
dium. Smelting  of  iron  vanadate  shows  similar  results, 
except  that  there  is  a  considerably  greater  consumption 
of  silicon  metal,  owing  to  the  necessary  reduction  of 
iron  oxide. 

Refining  Ferrovanadium 

To  obtain  a  fen*ovanadium  containing  less  than  1% 
silicon,  the  4  to  8''r  product  from  the  smelting  furnace 
is  refined  in  the  electric  furnace  with  a  slag  of  vana- 
dium oxide,  lime,  and  fluorspar,  giving  a  product  con- 
taining 35'^f  vanadium,  0.9''f  silicon,  0.5';r  carbon, 
0.05%  sulphur  and  0.05 ^c  phosphorus.  In  the  refining 
process,  the  ferrovanadium  is  simply  mixed  with  the 
slag-forming  materials  in  proper  proportions,  melted  in 
the  furnace,  and  tapped.  The  removal  of  silicon  in  this 
manner  is  a  simple  matter,  and  much  less  difficult  than 
refining  to  remove  carbon.  The  silicon  in  the  ferro- 
vanadium reduces  the  vanadium  from  the  oxide,  and 
passes  off  as  calcium  silicate  in  the  presence  of  lime. 
The  usual  grade  of  vanadium  oxide  contains  over  SCp 
V,Os.  Iron  vanadate  contains  from  25  to  40%  V.O,.  Slag 
produced  by  refining  contains  about  5%  VP,,  and  is  run 
back  through  the  refining  furnace  so  that  there  is  no 
loss  of  vanadium  by  this  method.  Also,  there  is  no 
danger  of  reducing  the  high  silica  in  this  slag,  as  it  can- 
not be  reduced  when  silicon  is  the  only  red;(cing  agent 
present. 

The  power  consumption  for  refining  was  1.7  kw.-hr. 
per  lb.  of  ferrovanadium  produced,  which,  added  to  2.1 
kw.-hr.  for  smelting,  gives  a  total  of  3.8  kw.-hr.  per  lb. 
of  refined  ferrovanadium.  The  increase  in  grade  of  the 
ferrovanadium  from  35.8  to  37.0 ''v  is  due  to  the  replace- 
ment of  silicon  by  vanadium  during  refining.  The  car- 
bon of  the  ferrovanadium  could  be  reduced  from  1.5% 
to  less  than  l''.-.  but  a  considerable  quantity  of  the 
vanadium  originally  present  in  the  alloy  oxidized  and 
went  into  the  slag.  Also,  It  was  difficult  to  get  clean 
taps,  as  the  metal  did  not  separate  readily  from  the  slag. 

Ferromanganese 

The  preparation  of  ferromanganese  in  the  electric 
furnace  consists  in  charging  a  proper  mixture  of  ore, 
coal,  and  limestone  in  correct  proportions  for  the  reduc- 
tion of  manganese  with  a  minimum  slag  loss.  The  fur- 
nace operates  at  75  to  100  volts.  With  dioxide  ores  re- 
duction takes  place  according  to  the  reaction : 

MnO,   4-   2C  =   Mn   +   2C0 

Iron  is  added  either  as  a  constituent  of  the  ore  or  in 
the  form  of  iron  turnings.  The  power  consumption 
varies  from  4000  kw.-hr.  per  long  ton  in  a  3000-kw.  fur- 
nace to  7000  kw.-hr.  per  long  ton  in  a  1000-kw.  furnace. 
The  electrode  consumption  is  high,  ranging  from  150 
to  250  lb.  per  long  ton  of  product,  when  using  amorphous 
carbon  electrodes. 


Smelting  an  ore  averaging  38.9%  manganese  and 
13.0%  SiO,„  the  recovery  in  metal  tapped  is  75.4%,  with 
an  average  loss  of  17.3 '^r  in  the  slag  and  7.3%  mechan- 
ically and  by  volatilization.  Considerably  better  results 
are  now  being  obtained,  especially  as  regards  slag  loss. 
The  power  consumption  was  6429  kw.-hr.  per  long  ton 
of  ferromanganese,  measured  on  the  primary  side  of  the 
transformers.  The  average  metal  produced  contained 
manganese,  79.34 "^r  ;  silicon,  1,2;  phosphorus,  0.202;  sul- 
phur, 0.018'"f.  The  quantity  of  coal  charged  was  less 
than  10 '^f  above  the  theoretical  amount  required  for 
complete  reduction,  which  is  contrary  to  the  practice  at 
several  electric-furnace  plants. 

Ferromolybdenum 

The  use  of  ferromolybdenum  in  the  metallurgy  of 
steel  is  in  its  infancy.  Previous  to  1914,  probably  not 
over  10  tons  was  produced  yearly  in  the  United  States, 
practically  all  of  this  being  exported ;  but  with  the  high 
price  of  tungsten,  search  for  molybdenum  ores  became 
more  active,  and  now  several  hundred  tons  of  the  alloy 
per  year  are  made  here,  practically  all  of  which  is  ex- 
ported. The  alloy  has  not  been  widely  used,  because 
of  the  supposed  scarcity  of  ore  and  the  prejudices  of 
American  steel  manufacturers  against  it,  owing  to  diffi- 
culties encountered  in  its  use  in  steel.  The  scarcity  of 
ore  has  been  overcome,  and  at  present  Colorado  is  the 
largest  producer  of  molybdenum  in  the  world.  The 
prejudices  of  American  steel  manufacturers  have  not, 
however,  been  surmounted. 

Ferromolybdenum  was  made  from  roasted  molybde- 
nite in  the  crucible  before  the  introduction  of  the  elec- 
tric furnace,  but  can  now  be  made  directly  from  raw 
sulphide  in  the  electric  furnace.  Another  source  of 
molybdenum  is  lead  molybdate,  wulfenite,  which  is  fused 
with  soda  ash  and  carbon  to  produce  lead  bullion,  and 
sodium  molj'^bdate  slag.  The  slag  is  then  smelted  in  the 
electric  furnace,  with  carbon  as  a  reducing  agent,  and 
suitable  fluxes,  to  produce  ferromolybdenum. 

The  standard  grade  of  ferromolybdenum  is  not  well 
established.  Some  manufacturers  make  a  product  con- 
taining 50  to  80%  molybdenum  and  3%  carbon,  and 
manage  to  sell  it.  Others,  by  different  methods,  make  a 
product  containing  less  than  1%  carbon.  A  great  deal 
of  ferromolybdenum  containing  0.25%  sulphur  has  been 
sold,  but  most  consumers  will  not  accept  a  product  con- 
taining over  OA'^f  sulphur.  Ferromolybdenum  contain- 
ing 80 ""r  molybdenum  has  a  dull  gray  iron  color,  coarse 
structure,  high  density,  and  is  non-magnetic.  It  does 
not  break  easily. 

Ferro-Uranium 

All  ferro-uranium  manufactured  in  this  country  is 
derived  from  the  carnotite  ore  of  Colorado.  To  put  th( 
uranium  in  a  suitable  form  for  the  production  of  ferro 
uranium,  the  ore  is  first  subjected  to  a  wet  treatmen' 
which  has  as  its  main  object  tht  extraction  of  radium 
with  uranium  oxide  and  vanadium  oxide  or  iron  vana 
date  as  byproducts.  Ferro-uranium  was  developed  no 
because  of  any  particular  need  for  uranium  in  ste€ 
manufacture,  but  because  of  the  large  quantity  of  sc 
(Hum  uranate,  Na.U.O,,  that  was  accumulating  as  a  by 
|)ro(iuct  of  radium  production.  As  the  reduction  ten;< 
pcrature  of  uranium  oxide  by  carbon  is  1490°  C,  th 
I'lectric   furnace   is   the   onlv   available    means    for   pei  i 
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forming  the  operation  in  quantity.  The  furnace  used  in 
the  experiments  was  a  small  filter  of  the  Siemens  type, 
with  a  steel  bottom  contact,  a  rammed  magnesite  bottom, 
ard  a  graphite  electrode  of  4-in.  diameter.  The  power 
input  was  30  to  40  kw.  Considerable  reactance  was 
connected  in  the  circuit,  giving  a  furnace  em.f.  of 
30  to  60  volts. 

Manufacture  of  Low-Percentage  Alloy 

Preliminary  experiments  were  directed  to  the  produc- 
tion of  a  15%  alloy,  as  several  steel  manufacturers  pre- 
ferred to  try  this  grade  first.  Sodium  uranate  was 
charged,  with  petroleum  coke  as  a  reducing  agent.  This 
15%  ferro-uranium  contained  3%  carbon,  and  it  seemed 
impossible  to  reduce  this  percentage. 

At  the  start,  uranium  exhibited  one  of  its  funda- 
mental characteristics,  its  strong  affinity  for  carbon  and 
its  tendency  to  form  carbides.  Also,  in  this  early  work 
it  was  found  that  no  fluxing  material  except  fluorspar 
could  be  used  with  sodium  uranate;  if  either  lime  or 
silica  was  added,  the  uranium  remained  in  the  slag  with 
practically  no  reduction.  Here  was  exhibited  its  sec- 
ond characteristic,  its  strong  affinity  for  oxygen,  the 
effect  of  which  is  shown  in  all  later  work.  Because  of 
its  high  atomic  weight,  uranium  does  not  hold  a  large 
quantity  of  oxygen,  but  retains  tenaciously  the  small 
quantity  which  is  in  combination. 

The  materials  used  in  the  manufacture  of  uranium 
metal  are  uranium  oxide  and  petroleum  coke.  Both 
of  these  materials  should  be  low  in  impurities,  especially 
in  iron  and  silica.  The  most  suitable  medium  for  the 
production  of  uranium  metal  is  a  stationary  Siemens 
electric  furnace,  having  the  crucible  bottom  as  one 
electrode  and  a  single  suspended  electrode.  The  lining 
is  ground,  dead-burned  magnesite,  rammed  into  place 
with  pitch  as  a  binder,  and  the  bottom  electrical  con- 
nection is  made  by  a  small  graphite  rod  buried  in  the 
magnesite.  Fireclay  tiles  of  hexagonal  cross-section  also 
may  be  used  for  a  furnace. 

Furnace  Operation 

LTranium  oxide  and  petroleum  coke  are  mixed  in 
proper  proportions  and  charged  slowly  into  the  furnace. 
To  secure  the  proper  temperature,  the  furnace  must  arc 
all  the  time.  Regular  charging  is  necessary.  The 
uranium  metal  is  allowed  to  form  a  sponge  on  the  bot- 
tom of  the  furnace,  which  gradually  builds  up.  Di- 
rectly beneath  the  upper  electrode,  this  sponge  is  pasty, 
but  not  fluid.  The  charge  forms  its  own  furnace  lining. 
When  a  run  is  finished,  the  button  of  uranium  metal  is 
removed  from  the  furnace.  The  unreduced  residue  is 
re-treated  with  another  charge. 

The  reaction  involved  is  a  simple  carbon  reduction, 
and  the  product  consists  of  a  mixture  of  metallic  ura- 
nium and  uranium  carbide. 

UO,  +  2C  =  U  +  2C0 

U,0..  +  8C  =  3ir  4-  SCO. 

3U0,  +  5C  =  U  -L-  U,C,  +  2C0 

UA  -f  lie  =  U  -f  \]jC,  -f  SCO. 

A  typical  charge  for  the  production  of  uranium  metal 
would  be:  uranium  oxide,  20  lb.;  petroleum  coke,  2  lb., 
the  oxide  containing  94.7%  U^O,,  and  the  petroleum 
coke,  85''c  fixed  carbon.  Making  a  recovery  of  56%  of 
the  uranium,  100  lb.  of  this  charge  will  produce  44  lb. 
of  uranium    metal.      By   resmelting   the    residue,   prac- 


tically all  of  the  uranium  can  be  recovered  except  the 
small  amount  lo.st  mechanically.  The  uranium  metal 
made  from  this  charge  contained  uranium,  93.0%  ;  car- 
bon, 4.39;  silicon,  1.43;  iron,  1.35;  vanadium,  1.31;  phos- 
phorus, 0.051;  sulphur,  0.13  per  cent. 

Standard  commercial  ferro-uranium  contains  35  to 
r)0%  uranium  and  1.5  to  4%  carbon.  Ferro-uranium  is 
brittle,  has  a  high  density,  and  when  it  contains  over 
20%  uranium  has  a  tendency  to  be  pyrophoric,  this 
tendency  increasing  with  the  percentage  of  uranium. 
A  3  to  5%  carbon  alloy,  with  less  than  15^  uranium, 
has  a  dense  non-crystalline  structure,  and  is  dull  gray  in 
color.  When  the  uranium  content  reaches  18  to  20%, 
small  bright  crystals  appear;  and  as  the  alloy  approaches 
50%  uranium,  these  crystals  become  larger,  longer,  and 
more  distinct.  From  189.'  up,  the  alloy  has  a  brilliant, 
flaky  fracture.  At  18%  it  is  hard  to  break,  but  at  50% 
uranium  it  breaks  easily.  With  the  commercial  50% 
alloy  no  graphitic  carbon  is  present  if  the  total  carbon  is 
under  5'',,  but  if  there  is  over  5^  carbon,  this  excess 
carbon  is  usually  graphitic.  Any  of  the.se  alloys  has  an 
entirely  diff'erent  appearance  if  cooled  from  a  white  heat 
in  water,  this  treatment  giving  it  a  granular  and  dirty 
aspect.  If  the  carbon  is  less  than  1.5%,  the  alloy 
has  a  dense  gray  appearance  and  is  difficult  to  break. 
Under  the  microscope,  the  uranium  appears  to  be  pres- 
ent as  the  double  carbide  of  iron  and  uranium,  Fe,C.U,C.^ 
in  a  eutectic  mixture  of  iron  and  carbon. 

Uranium  metal  with  over  90 %  uranium  has  a  dull 
black  color.  It  is  dense  in  structure,  but  powders  easily. 
It  is  very  pyrophoric,  and  draws  a  long  spark  when 
struck  across  steel  or  another  piece  of  uranium  metal. 
Uranium  carbide  is  also  pyrophoric,  but  is  more  flaky 
in  .structure  than  a  mixture  of  uranium  metal  and 
uranium  carbide. 


Owner's  Duty  To  Safeguard  Dangerous 

Premises  Affirmed 

By  a.  L.  H.  Street* 

A  mining  company  maintaining  a  slush  pond  into 
which  flowed  washings  from  an  ore  washer,  in  a  com- 
munity where  livestock  was  permitted  to  run  at  large 
on  the  commons,  was  bound  to  foresee  the  natural  tend- 
ency of  a  mule  to  stray  upon  the  premises,  allured  by 
inviting  pasturage;  and  the  company  was  liable  for  loss 
of  the  animal  due  to  his  walking  upon  an  incrusted  sur- 
face of  the  pond,  which  he  did  not  know,  but  which  the 
company  should  have  known,  was  insufficient  to  bear  the 
weight  of  stock.  The  Alabama  Court  of  Appeals  made 
this  holding  in  the  case  of  Hudson  vs.  Auxford  Brown 
Ore  Co.,  77  SoKthern  Reporter,  243,  as  an  abstract  prop- 
osition of  law,  conditioned  upon  proof  that  the  company 
might  reasonably  have  foreseen  that  stock  would  prob- 
ably be  lured  to  the  pi*emises  and  perish,  unless  precau- 
tions were  taken  to  prevent  such  consequences.  This 
decision  follows  the  principle  applied  by  other  courts  in 
other  cases  where  it  has  been  held  that  the  owner  of  an 
unguarded  hole  or  abandoned  shaft  may  be  held  respon- 
sible for  such  accidents  to  persons  wandering  across 
unfenced  lands  as  might  reasonably  have  been  foreseen 
and  guarded  against. 


•Attorney  at  law.   820   Security   Bklpr  .   Miniieaijolis.   .Minn. 
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Metallurgical  Treatment  of  Radium  Ores* 

The  Commercial  Ore  of  Radium  Contains  From  5  to  10  Mg.  of  Radium  Element 
Per  Ton  —  Separation  of  the  Radium  Compounds  Is  an  Intricate 

Chemical  and  Physical  Process 

By  RICHARD  B.  MOOREf 


THE  average  commercial  ore  from  which  radium  is 
extracted  contains  from  5  to  10  mg.  of  radium  ele- 
ment per  ton.  Allowing  for  losses  in  extraction 
and  recovery,  it  takes  5000  or  6000  tons  of  ore  to  give 
an  ounce  of  radium  element.  It  can  be  seen,  therefore, 
that  the  metallurgical  processes  involved  in  the  extrac- 
tion of  radium  are  entirely  different  from  those  con- 
nected with  any  other  element.  There  are  two  general 
steps  which  must  be  followed:  first,  to  obtain  a  radium 
concentrate  from  the  ore,  and,  second,  the  re-treatment 
of  this  concentrate  in  order  to  extract  a  high-grade 
product.  The  first  is  necessarily  on  a  large  scale;  the 
major  part  of  the  second  is  done  in  the  laboratory. 

The  different  methods  of  treating  radium-bearing 
ores  to  obtain  a  concentrate  may  be  classed  under  three 
general  heads:  (1)  an  alkaline  leach,  followed  by  an 
acid  leach;  (2)  fusing  the  ore  with  a  material  that  will 
c-isintegrate  it  and  make  the  extraction  of  the  valuable 
contents  possible;    (3)    an  acid  leach. 

T». Alkaline  Leach  Methods 

It  is  probable  that  some  of  the  early  experimental 
M'crk  on  extracting  radium  from  carnotite  ore  involved 
boiling  the  ore  with  a  solution  of  sodium  carbonate,  thus 
getting  rid  of  the  uranium  and  vanadium,  which  ,^o  into 
solution.  As  radium  has  properties  similar  to  those  of 
barium,  any  radium  in  the  ore  would  be  converted  into 
radium  carbonate,  and  on  treating  the  residue  with 
dilute  c.  p.  hydrochloric  acid  the  radium  would  be  dis- 
solved with  any  other  acid-soluble  products. 

The  radium  concentrate  always  obtained  is  radium- 
barium  sulphate.  By  adding  barium  chloride  and  sul- 
phuric acid,  or  sodium  sulphate,  to  the  slightly  acid 
solution  carrying  the  radium,  barium  sulphate  is  formed 
in  the  solution  and  drags  down  radium  sulphate 
with  it.  The  radium  is  almost  always  precipitated  in 
this  manner  in  a  liquor  sufficient  in  volume  to  hold  it 
actually  in  solution.  Undoubtedly  adsorption  has  some- 
thing to  do  with  the  precipitation  of  the  radium  along 
with  the  barium  sulphate,  but  this  does  not  fully  explain 
the  small  losses  that  accompany  such  precipitation. 

The  general  principles  outlined  above  are  included 
in  the  Haynes-Engle  process,  which  involves  boiling 
the  ore  with  an  alkaline  carbonate  solution.  The  object 
of  thib  process  was  to  recover  uranium  and  vanadium 
only,  and  did  not  attempt  to  obtain  the  radium  in  any 
form.  A  patent  taken  out  by  Warren  F.  Bleeker  in- 
volved the  extra  step  which  the  Haynes-Engle  process 
did  not  cover — the  leaching  of  the  residues  with  hydro- 
chloric acid  to  obtain  the  radium  in  solution,  after  the 
ore  had  been  boiled  with  an  alkaline  carbonate  solution. 
The  alkaline  leach  method  separates  the  uranium  and 
vanadium   from   the  ore  during  the   fir.st  stage   of  the 


•An    exc«-ri»'    from    .-i    i»ap<-r    prencnted    at    tlie    Colorado    iium-iIiik 
of   the    A.I.M  K.,   .S«|iliiii(><  r.    191X. 
tU.  S.  bureau  of  Mlnc-H. 


process.  It  eliminates  sulphates  by  converting  the 
metallic  sulphates  in  the  ore  into  metallic  carbonates 
:  lid  soluble  sulphates  which  go  into  the  filtrate  with  the 
uranium  and  vanadium.  The  radium  is  therefore  left 
behind  in  the  residue  as  carbonate,  practically  free 
from,  sulphates.  This  prevents  the  re-precipitation  of 
the  radium  as  sulphate,  on  treating  with  acid,  until 
after  the  acid  solution  is  filtered  from  the  tailings.  On 
the  other  hand,  it  has  the  following  disadvantages:  It 
converts  some  of  the  silica  in  the  ore  into  sodium  sili- 
cate, which  makes  filtration  difficult — in  fact,  most  of 
the  filtering  and  washing  must  be  done  by  decantation. 
It  is  difficult  to  treat  concentrates  obtained  by  th's 
process,  as  these  are  almost  invariably  of  fine  mesh, 
which  adds  to  the  filtration  difficulties.  The  treatment 
V.  ith  alkaline  carbonate  converts  most  of  the  iron  and  a 
good  part  of  the  aluminum  in  the  ore  into  an  acid- 
soluble  form,  so  that  the  acid  consumption  is  high. 
The  method,  however,  can  be  used  with  success  for  the 
treatment  of  certain  uranium  ores,  particularly  carno- 
tite, autunite,  and  torbernite. 

Fusion  Methods 

The  first  method  used  for  the  extraction  of  radium 
was  to  fuse  pitchblende  ores  with  sodium  sulphate. 
This  method  was  originally  used  by  the  Austrian  gov- 
ernment in  connection  with  the  treatment  of  pitch- 
blende ores  from  its  mines  in  St.  Joachimsthal.  By  this 
fusion,  the  uranium  in  the  ore  is  changed  to  sodium 
uranate,  which  can  be  dissolved  from  the  insoluble  resi- 
due by  dilute  sulphuric  acid,  after  leaching  out  the  ex- 
cess of  sodium  sulphate  with  water.  The  radium  re- 
mains behind  with  the  residue,  and  before  the  discovery 
of  radium  it  was  discarded.  Afterward,  the  residue 
was  boiled  with  sodium  carbonate,  which  converted  a 
part  of  the  radium  sulphate  into  radium  carbonate,  and 
this  was  leached  out  with  dilute  hydrochloric  acid.  After 
repeating  this  process  several  times,  practically  all  of 
the  radium  was  leached  from  the  residue,  and  the  acid 
leaches  were  combined.  Barium  sulphate  was  then 
precipitated  in  the  acid  solution  in  the  ordinary  manner, 
and  in  this  way  the  radium  was  obtained  as  a  concentrate 
with  the  barium  sulphate.  i 

A  somewhat  similar  treatment  is  given  to  the  ores 
from  Olary,  South  Australia,  by  the  Radcliffe  process. 
The  main  uranium  mineral  is  carnotite,  but  this  is  asso- 
ciated with  considerable  quantities  of  ilmenite  and  other 
lare-earth  minerals  that  are  not  found  in  American 
carnotite.  The  concentrates  are  mixed  with  three  times 
their  weight  of  salt-cake,  and  fused  in  a  reverberatory 
furnace.  The  fused  product  is  tlien  crushed  and  agitatec 
in  wooden  vats,  with  water.  By  suitable  adjustments  i1 
IS  possible  to  separate  on  the  bottom  of  the  vats  a  con 
siderable  amount  of  comparatively  coarse  material  tha' 
i:;  almost  free  from  radium  and  uranium.  The  turbi( 
overflow   carries    in   suspension   the    radium,   lead,   an( 
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barium,  as  sulphates,  together  with  a  considerable 
amount  of  finely  divided  silica.  The  overflow  is  pumped 
to  large  lead-lined  tanks  and  allowed  to  stand  all  night. 
This  is  nothing  but  a  sliming  process  and  has  the  ad- 
vantage that  the  radium  in  the  form  of  sulphate  always 
remains  with  the  fine  material.  The  slimes  settle  com- 
pletely in  12  hours  and  are  collected  periodically  and 
treated  for  the  recovery  of  radium. 

The  Schlundt  Method 

The  process  of  Schlundt,  which  is  being  used  by  one 
company  in  the  United  States  in  connection  with  carno- 
tite,  is  similar  to  the  Radcliffe  process.  The  ore  is  fused 
with  acid  sodium  sulphate,  leached  and  washed  with 
water  to  extract  the  uranium,  vanadium,  and  other 
soluble  products,  and  the  residue  is  slimed  in  order  to  ob- 
tain a  crude  concentration  of  the  radium,  which  stay;; 
with  the  fine  material. 

The  U.  S.  Bureau  of  Mines  has  found  that  if  a 
radium-barium  sulphate  high  in  silica  is  fused  with 
caustic  soda  containing  a  small  quantity  of  sodium  car- 
bonate, the  silica  can  be  easily  washed  out  as  sodium 
silicate,  whereas  the  barium  and  radium  remain  behind 
as  radium-barium  carbonates,  which  can  be  readily  dis- 
solved in  hydrochloric  acid.  Usually  the  commercial 
caustic  soda  contains  enough  carbonate  without  the 
addition  of  an  extra  amount.  This  method  has  been 
applied  commercially  to  the  treatment  of  crude  concen- 
trates, such  as  are  obtained  by  the  Schlundt  process. 

One  firm  has  used  a  sodium  carbonate  fusion.  The 
ore  is  fused  with  soda  ash,  usually  about  2^  times  the 
weight  of  the  ore  being  required.  This  is  done  in  a  re- 
verberatory  furnace,  lined  with  magnesite  brick,  and 
the  fused  mass  is  run  directly  into  vats,  in  which  it  is 
leached.  The  silica  is  thus  converted  into  sodium  sili- 
cate and  so  passes  into  solution,  together  with  the 
luranium  and  vanadil'i.  The  iron,  calcium,  barium, 
radium,  etc.,  remain  as  the  insoluble  residue,  which  is 
washed  in  filter  presses.  This  material  is  then  treated 
with  dilute  sulphate-free  hydrochloric  acid,  which  dis- 
solves the  carbonates,  and  the  radium  and  barium  are 
precipitated  by  the  addition  of  the  requisite  amount  of 
sulphuric  acid,  or  sodium  sulphate.  The  whole  is  al- 
lowed to  stand  in  settling  tanks  and  the  clear  liquid  is 
drawn  off,  leaving  the  barium-radium  sulphates,  mixed 
with  a  considerable  amount  of  silica  and  other  im- 
purities, as  a  sludge  at  the  bottom  of  the  tank.  This  is 
taken  off  without  previous  filtration,  and  dried,  forming 
a  crude  radium-barium  sulphate,  which  is  then  refined. 

The  main  advantages  of  this  method  are  that  it  will 
treat  an  ore  containing  considerable  quantities  of  sul- 
phates, as  the  process  removes  the  sulphates  as  soluble 
sodium  sulphate  in  a  similar  manner  to  the  alkaline 
each  method.  In  addition,  it  is  applicable  to  the  treat- 
ment of  concentrates,  as  fineness  of  material  is  really 
m  advantage  instead  of  a  disadvantage,  as  it  does  not 
nvolve  any  "sliming."  The  main  disadvantage  is  th^ 
;ost,  both  for  the  chemicals  and  the  labor  required.  The 
-oncentrate  obtained  is  also  of  low  grade,  which  involves 
idditional  refining  costs. 

Leaching  with  hydrochloric  acid  gives  an  excellent 
'xtraction,  provided  the  ore  is  comparatively  free  iron 
ulphates.  As  a  considerable  proportion  of  surh  ores 
ontain  traces  of  gypsum,  it  is  a  method  which  must  be 
ised*on  selected  ores.   A  hydrochloric  acid  leach  has  been 


used  successfully  on  Cornish  pitchblende,  which  is  prac- 
tically free  from  pyrite,  but  is  not  applicable  in  any  way 
to  American  pitchblende,  which  contains  considerable 
quantities  of  pyrite.  It  has  also  V^een  used  on  Portu- 
guese autunite.  In  general,  the  hydrochloric  method 
is  applicable  to  certain  ores,  but  has  a  limited  use. 

Leaching  with  nitric  acid  has  been  used  more  suc- 
cessfully. This  is  the  method  originated  by  the  U.  S. 
Bureau  of  Mines'  and  used  in  the  plant  of  the  National 
Radium  Institute.  As  is  generally  known,  barium  sul- 
phate is  much  more  soluble  in  nitric  acid  than  in  hydro- 
chloric acid,  and  this  is  especially  true  when  the  nitric 
acid  is  concentrated  and  hot.  For  this  reason,  ores  car- 
rying quantities  of  sulphates  can  be  successfully  treated 
by  a  nitric  acid  leach,  and  the  method  has  been  suc- 
cessfully applied  to  ores  carrying  as  much  as  1% 
gypsum.  On  ores  carrying  small  quantities  of  sul- 
phates, the  extraction  obtained  is  high,  frequently 
going,  on  a  commercial  scale,  to  93  and  even  to  94'.. 
Boiling  40^  nitric  acid  is  used,  and  filtration  is  ob- 
tained on  either  a  vacuum  or  pressure  filter.  Filtra- 
tion must  be  done  rapidly,  because,  as  the  acid  cools, 
the  radium  has  a  tendency  to  precipitate  out,  espe- 
cially in  the  presence  of  sulphates.  During  the  process  ^^ 
of  recovering  uranium  and  vanadium  by  this  method, 
practically  nothing  but  sodium  hydroxide  and  sodium 
carbonate  are  added  to  the  nitric  acid.  Consequently, 
sodium  nitrate  is  obtained  as  the  final  product  after  the 
precipitation  of  the  radium  and  vanadium;  and  this 
sodium  nitrate  is  recovered  by  evaporation  and  crys- 
tallization and  used  over  again  for  the  manufacture  of 
nitric  acid  in  the  ordinary  way.  The  average  losses  of 
nitric  acid  were  about  15[c,  so  that  85*;c  of  the  acid 
used  was  recovered  as  sodium  nitrate.  This  actually 
reduced  the  cost  of  the  nitric  acid  below  that  of  hydro- 
chloric, and  this,  together  with  the  high  extraction  of 
the  radium  obtained,  was  largely  responsible  for  the  low 
cost  of  the  recovered  radium  and  the  success  of  the 
method. 

The  process  cannot  treat  successfully  ores  carrying 
as  large  quantities  of  gypsum  as  can  be  treated  by  some 
of  the  other  methods,  such  as  the  sodium  carbonate 
fusion,  but  it  is  applicable  to  a  large  percentage  of  the 
carnotite  ore  produced.  Difficulty  was  experienced  in 
treating  concentrates,  most  of  which  are  below  150 
mesh.  As  already  stated,  it  has  been  necessary  to  filter 
rapidly  in  order  to  get  a  good  extraction;  and  the  prob- 
lem of  filtering  a  40''c  boiling  nitric  solution,  contain- 
ing fine  material  in  suspension,  was  found  to  be  difficult. 
It  was  finally  overcome  by  the  development  and  use  of 
a  pressure  filter  instead  of  a  suction  filter.  This  con- 
sisted of  a  steel  shell  containing  an  earthenware  filter 
set  in  concrete.  The  earthenware  filter  had  at  its  bot- 
tom, as  filtering  medium,  a  plate  of  either  filtros  or 
alundum.  The  steel  top  was  made  tight  with  swing 
bolts,  and  a  pressure  of  100  lb.  was  applied. 

Refining 

The  radium-barium  sulphate  concentrate  obtained  in 
i»  satisfactory  metallurgical  process  should  carrj'  about 
1  mg.  of  radium  element  per  kilogram  of  concentrate. 
i.  ratio  of  one  to  a  million.     The  next  step  is  to  get  this 

'Charles  L.  Parsons,  P..  B.  Moore,  S.  C.  Lind,  and  O.  C.  Schaefer : 
•Kxtraction  and  Recovery  of  Radium,  Uranium  and  Vanadium 
from  rarnotitc,"   U.   S.  Bureau   of  Mines  Bulletin  No.    104    (li»15). 
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concentrate  back  into  solution.  The  most  successful 
method  is  to  reduce  the  sulphate  with  about  one-sixth 
its  weight  of  pulverized  charcoal  in  a  furnace  at  a  tem- 
perature from  800  to  900^'  C.  In  the  presence  of  silica, 
the  reduction  takes  place  slowly  and  is  not  complete; 
but  if  the  sulphate  does  not  contain  more  than  from  5 
to  iCc  silica,  the  reduction  may  reach  90 '^<r  or  more. 
The  radium-barium  sulphides  are  then  dissolved  in 
sulphate-free  hydrochloric  acid,  and  filtered.  From  this 
stage  on,  the  refining  p'rocess  is  simply  one  of  frac- 
tional crystallization.  Radium  chloride  and  bromide 
are  less  soluble  than  the  corresponding  barium,  salts. 
The  crystals  first  obtained  on  evaporation  are  therefors 
richer  in  radium  than  the  mother  liquor  from  which 
they  are  obtained.  The  difference  in  solubility  of  the 
bromides  is  considerably  greater  than  that  of  chlorides ; 
at  some  stage  in  the  process,  all  of  the  chloride  salts  are 
converted  into  bromides,  after  which  fractionation  is 
continued  as  bromide,  in  hydrobromic  acid  solution. 
The  factor  of  separation  is  higher  in  acid  than  in  neutral 
solution.  It  is  customary,  therefore,  to  fractionate  both 
chlorides  and  bromides  in  acid  solution.  Full  details  of 
the  methods  of  fractionation  are  given  in  U.  S.  Bureau 
of  Mines  Bulletin  No.  104. 

Methods  of  Ore  Concentration 

Both  wet  and  dry  methods  of  concentration  may  be 
used  for  carnotite  ores.  The  wet  method  simply  in- 
volves crushing  the  ore  and  agitating  with  water  in  the 
manner  that  will  best  separate  the  fine-grained  particles 
of  carnotite  from  the  coarser  silica  particles.  After 
allowing  to  settle,  the  fine  material  can  be  slimed  off 
and  run  into  settling  tanks;  the  coarser  tailings  are 
re-leached.  The  only  successful  method  of  dry  con- 
centration that  has  so  far  been  used  has  involved  the 
Raymond  pulverizer  and  dust-collecting  system.  The 
National  Radium  Institute  built  a  small  plant  near  the 
claims  it  was  working  in  Long  Park,  Colo.,  and  gave 
the  method  a  thorough  testing,  with  excellc.it  results. 
The  capacity  of  the  mill  was  a  little  over  one  ton  of 
milling  ore  an  hour;  and  the  average  output  was  365  lb. 
of  concentrate  an  hour.  The  milling  ore  had  an  average 
content  of  0.85 ';f  U  0/,  the  average  of  all  concentrates 
was  2.92^r  U  0 J  the  tailings  averaged  O.S*;,^  ;  the  ratio 
of  concentration  was  about  6  to  1.  As  much  as  63.7  So 
of  the  carnotite  contained  in  the  milling  ore  was  ex- 
tracted, and  GO',  of  all  the  carnotite  in  this  ore  was 
actually  recovered  in  the  concentrates. 


The  Practice  and  Philosophy  Of 
Ore  Sorting* 

Following  are  a  few  details  of  practical  mining  that 
will  prove  very  useful  in  ore  sorting: 

Instead  of  sorting  off  of  a  floor  or  off  of  a  table,  as  is 
usually  done,  sort  off  of  a  horizontal  screen  placed  on 
two  carpenter's  horses,  as  in  figure.  Screen  should 
be  made  of  light  sheet  iron  (corrugated  roofing  iron 
is  about  right).  A  .screen  made  of  sheet  iron  is 
better  than  a  .screen  made  of  wire,  as  the  ore  can  be 


raked  back  and  forth  over  it  easier.  Screening  cleans 
the  ore  and  makes  it  easier  sorted.  Placing  the  screen 
on  tressels  makes  it  possible  for  the  ore  sorter  to  sit 
in  a  comfortable  position,  instead  stooping  in  a  back- 
breaking  position,  as  he  has  to  do  when  sorting  off  of  a 
floor. 

There  should  be  several  screens  of  different  mesh. 
One  screen,  on  which  is  placed  all  ore  containing  more 
ore  than  waste,  should  have  holes  big  enough  to  let 
through  all  pieces  of  waste  that  are  so  small  that  it 


SORTIXO      TABLE 

don't  pay  to  pick  them  up.  The  principle  difficulty  in 
picking  waste  out  of  oi'e,  is  to  keep  from  wasting  one's 
time  picking  up  pieces  of  waste  that  it  don't  pay  to 
pick  up.  The  other  screens,  on  which  is  placed  ore 
that  contains  more  waste  than  ore,  should  have  smaller 
holes  than  the  first  screen.  The  holes  should  be  of  a 
size  that  they  will  only  let  through  waste  that  it  will  not 
pay  to  pick  the  ore  out  of.  The  smallness  of  the  holes 
will  depend  on  the  proportion  of  ore  to  waste;  less  the 
ore,  smaller  the  holes. 

An  ore  sorter's  work  should  be  judged  by  the  amount 
of  waste  he  picks  out  of  the  ore.  Waste  has  a  value 
determined  by  the  freight  and  treatment  charges.  If 
a  man's  wages  are  more  than  the  freight  and  treatment 
charges  of  the  waste  he  picks  out,  there  is  no  use  of 
him  sorting.  I  have  seen  two  men  put  in  two  days  pick- 
ing about  50  lb.  of  waste  out  of  some  rich  ore — they 
thought  because  the  ore  was  rich  that  it  should  be 
sorted  closer.  It  cost  about  $16  to  pick  out  the  50  lb. 
of  waste.  To  ship  and  treat  the  same  waste  would  of 
cost  about  50c.,  where  shipping  and  treating  cost  about 
§20  per  ton.  Waste  in  rich  ore  is  not  worth  any  mort 
than  waste  in  poor  ore.  The  amount  of  waste  that  must 
be  picked  out  of  an  ore  in  order  to  pay,  varies  with  th( 
cost  of  transportation  and  treatment.  Greater  the  cos' 
of  transportation  and  treatment,  smaller  the  holes  ii 
the  screen  should  be. 

Considering  the  simplicity,  the  cost  and  the  benefits 
sorting  off  of  a  horizontal  screen  placed  on  tressel 
ought  to  find  ready  acceptance  as  a  useful  addition  t 
the  many  details  of  practical  mi.ning. 


•[A*  p  contribution  to  the  diHcUHHion  on  tlio  advlBabillty  of  .sort- 
ing ore  prevlouH  to  m«tallur»clcal  treatment,  the  views  and  huk- 
(CeHtlon«  KU»iniltt<d  will  loHi-  none  of  tlnjr  force,  nor  tlx-  .irKiifni-nts 
their  loplr  hy  appearing  w  r'-ecjvr-d,  and  wltlK)nt  lia\iMK  Ikmti 
ir,,,  ■  •  '  .riforrn  to  tt  '  -  -  i  i'k  uhii.iI  n»yle.  We  work,  necoK- 
„{,  ■  r    an  aei-eii'-  of  iy|)oKraphleal  and   piihlh'ation 

nj,  In    Miir  h  ^'<    the    preyeiii    lont  rlliul  Ion,    are 

K^,i,.  Tit.,.  >•    ..roken    t..   p..     •         •.)    real    flexibility. — lOdilor.] 


The  Gigantic  Figure  of  7,397,553,000,000  was  given  a 
the  total  probable  world's  coal  tonnage  in  1913,  on  th 
authority  of  the  International  Geological  Congress  held  i 
that  year  in  Canada.  This  estimate  was  obtained  after  a 
exhaustive  analysis  had  been  made  of  the  opinions  and  ca 
culations  of  exports  in  all  the  countries  of  the  world,  ar 
refers  to  the  coal  existing  from  the  surface  to  a  depth  < 
GOOO  ft.  Of  this  huge  total  nearly  ."SO^  is  found  in  tl 
United  States.  Great  Britain  is  in  a  much  less  fortuna 
position,  although  the  <iuality  of  the  Welsh  coal  is  exce' 
tionally  high. 


August  31,  1918                              ENGINEERING   4ND  MINING  JOURNAL  413 

Petroleum  in  Colorado  The  Crowe  System  of  De-aerating 

Colorado  began  petroleum  production  in  1887.    It  now  Cvanide  Solutions''' 
produces  about  200,000  bbl.  per  annum.     The  maximum 

production  was  501,000  bbl.,  in  1904.    In  1916  the  aver-  By  Thomas  B.  Crowe 

age  price  received  at  the  wells  was  $1.10  per  bbl.    and  ^  the  cyan.de  work  in  the  mills  of  the  Portland  Gold 

the  value  of  the  output  was   $217,139    (197  235  bbL).  Mimng  Co.,  oxygen  has  been  found  to  be  the  .greatest 

Production    comes    principaUy    from    two    fields,    the  enemy  to  precipitation.     A  few  years  ago  I  made  some 

Boulder  and  the  Florence.     Of  these  the  Florence  field  bottle  tests  under  vacuum.     An  acid  bottle  was  partly 

IS   the   more    important,   as    it    furnishes   95%    of   the  fiiiprl  wJ+Vi  n^iu  o,^1.,^-,•^.,  ««j    ^         4.  j  u            uv       . 

^  ,       J           J     ^.          m,        M           11              •     •     „  "  ^^^"  '^"'  solution  and  connected  by  a  rubber  hose 

Colorado  production^    The  oils  produced  are  principally  to  a  vacuum  pump.    When  the  vacuum  was  suddenlv  ap- 

of  paraffin   base   and   are  suitable   for   refining   by   or-  pHed,  a  cloud,  composed  of  thousands  of  small  air'bub- 

dinary  methods.                                            ^       .       ..     ^  hies,  rose  out  of  the  solution,  showing  the  amount  of 

The  Rangely  district,  in  Rio  Blanco  County;  the  De  dissolved   air   it   contained.     The   metallurgical    results 

Beque,  in  Mesa  County,  and  oil-shale  land  areas  in  Gar-  were  surprising,   indicating  that   under  vacuum   prac- 

field  County  are  considered  of  importance  as  prospective  tically  no  gold  dissolved,  which  confirmed  my  belief  that 

petroleum  producers.     Some  production  has  been  made  Eisner's  equation  was  true  and  also  led  me  to  inve.sti- 

from  wells,  but  it  is  not  improbable  that  the  distillation  gate  the  amount  of  dissolved  air  carried  by  solutions  at 

of  the  petroliferous  shales  can  be  established  as  a  prof-  atmospheric  pressure 

itable  industry.     The  proof  of  the  commercial   poten-  Large  tests  were  tried,  apparatus  was  designed  that 

tiahties  of  the  oil-shale  areas  can  be  established  only  would  continuously  apply  a  vacuum  to  solution  during 

by  experimental  distillation  on  a  commercial  scale.  its  flow  to  the  precipitation  presses,  and  gradually  the 

The  Government  has  classified  3,692,036  acres  of  oil-  vacuum  system  of  precipitation  worked  its  wav  into  the 

shale  land  in  the  West.     During  the  last  year  two  oil-  company's  mills,  with  the  result  that  the  zinc'consump- 

shale  reserves  were  created  for  the  use  of  the  Navy,  tion  has  been  halved,  which  fact  is  especially  gratifying 

one  of  45,440  acres,  in  Colorado,  and  the  other  in  Utah,  during  the  war  period,  with  its  prevailing  high  prices 

In  Colorado,  according  to  the  U.  S.  Geological  Survey,  As  the  price  of  cyanide  kept  soaring,  it  was  decided 

it  is  estimated  that  the  shale  deposits  are  capable  of  to  try  to  make  a  reduction  in  cyanide  consumption      A 

yielding  20,000,000,000  bbl.   of  crude  oil,  giving  upon  scrutiny  of  former  work  revealed  the  fact  that,  for  dis- 

refining   2,000,000,000    bbl.    of   gasoline,    and   those    of  solution  purposes  on  this  particular  ore,  the  cyanide  so- 

Utah  may  produce  an  equal  amount.    The  Colorado  shale  lution  strength  was  much  higher  than  was  necessary, 

will  probably   also   produce   about   300,000,000   tons   of  The  strongest  solution  was  the  barren;  and  this,  being 

ammonium    sulphate,   a    substance    useful   as    fertilizer  used  as  a  wash  on  the  filters,  occasioned  high  cyanide 

and  for  the  production  of  nitric  acid  for  use  in  explos-  consumption.     The  high  strength  of  the  barren  solution 

ives.     At  many  places  in  Colorado  and  Utah  the  rich  vvas  caused  by  the  necessity  of  adding  lump  cvanide  at 

shale  has  only  a  light  overburden,  and  could  be  mined  the  head  of  the  precipitation  plant  to  insure  low-grade 

with  a  steam  shovel,  in  this  respect  possessing  a  great  solutions  for  washing. 

advantage  over  the  method  of  mining  oil-shale  deposits  With  the  installation  of  the  vacuum  system,  it  was 
in  Scotland  and  France.  But  there  are  particularly  found  that  perfect  precipitation  could  be  maintained 
tough  layers  of  shale  which  wear  out  steam-shovel  teeth  without  the  addition  of  lump  cyanide ;  and  today  the 
rapidly,  even  those  of  manganese  steel,  which  will  be  an  Portland  Gold  Mining  Co.  mills  are  running  with  the 
important  factor  in  the  cost  of  mining.  However,  in  highest  solution  strength  in  the  agitators.  This,  to- 
Scottish  oil-shale  operations  some  pits  and  shafts  are  gether  with  a  generally  lower  solution  strength  in  all 
1000  ft.  deep,  which  factor  is  not  present  in  the  Col-  parts  of  the  mill,  has  allowed  a  material  reduction  of 
orado  and  Utah  deposits.  cyanide  consumption. 

According  to  J.   C.   Morrell  and   Gustav   Egloff,  the  The   accompanying   table   will    give    an    idea    of    the 

average  of  51   samples   of   Colorado   shale  which   were  amount  of  cyanide  and  zinc  used  before  and  after  the 

retorted    gave   an    oil    gallonage    of    16.2.      Of   the    51  installation  of  the  vacuum  precipitation, 

samples,  29  were  tested  for  ammonium  sulphate,  with  comparison!   of   ordix.\ry   and   v.\cuum   precipitatio.v 

an  average  of  7.6  lb.  per  ton  of  shale.     For  the  State  systems  at  Portland  gold  mixing  co.  .mill 

of  Utah  the  average  of  38  samples  under  similar  condi-  Tons  of        Pounds       Pounds        Pounds 

.  Solulxon          NaCNper         Zn  per             Zn  per 

tions    gave    25    gal.    of    oil    and    5.3    lb.    of    ammonium    SUl-  Precipitated       TonOro        TonOn-         Ton  .Sol 

phateperton.  Wyoming  gave  16.4  gal.  of  oil  and  6  lb.  of  j^r^ll;:;  j^l^.;  ;;,              WeXsl         llVo         lu9         I  \\l 

ammonium  sulphate  per  ton  as  an  average  of  42  samples  6  months,  i9i7                       249,988         0173         0  i9i          0  084 

,,,_,,           .11,            /.  TTj.    1      •      T       i.            Ar\^/                 J.  Vcurs  1915  and   1916,  ordinary  zinr-dust  prcnpitation      ^  i:ir    1917.   v^i.-w.ini 

retorted.    The  oil  shales  of  Utah  indicate  a  40%  greater  precipitation. 

yield  of  oil  per  ton  than  those  of  the  states  of  Colorado 

i  TTT         •            rr.         4.         ™^i„„  „4?  AL,^  n ^1 j^  r,u   1  The  Electrolytic  Zinc  I*lant  at  the  smeltery  of  the  Mam- 

and  Wyoming.     Twenty  samples  of  the  Colorado  shales  '     ^  "^^^         -?  4.,      it    <j    o      i*-        d  «   •            1  at-   • 

,          ^             .            ,  ■     J'     ^     J-                    X          ^  noth  property  of  the  U.  b.  Smelting,  Refining  and  Mining 

were  tested  to  determine  cubic  feet  of  gas  per  ton  of  ^.^^    started  operations  in  1917,  according:  to  the  rei)ort  for 

shale  retorted,  and  the  average  was  found  to  be  2705.  timt  year.     The  problem  confronting  this  plant  is  a  novel 

The  oil-shale  area  is  at  present  the  most  promising  in  and  difficult  one.  The  material  to  be  treated  is  the  bag- 
Colorado  as  a  source  of  petroleum.  The  great  variety  of  ^''>^^^  ^ust  from  the  smeltery,  a  complex  and  troublesome 
,,  ,  ^  1,1  111  i.  ^  1.U  miiterial.  The  technical  features  may  be  considered  satis- 
the  products  makes  the  commercial  development  of  these  ^.^^torily  solved.  Tiie  mechanical  appliances,  however,  have 
deposits  highly  desirable.  Several  companies  have  p,esented  many  difficulties,  which  are  gradually  being  over- 
already  started  operations,  and  results,  or  at  least  a  come, 
knowledge  of  the  commercial  possibilities,  may  soon  be  ~Z~      ,  ,                     .    i        ..  <.„»„^  „*  *»,-.  o^i^.o^^  ,„^». 

"                                                   f                         J          •'  *  Excerpt  from   a  paper  to  be   presented   at   the   Colorado   meet- 

Obtained.  ing    of   the   A.I.M.E.,   September,    1918. 
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I     Events  and  Economics  of  the  War     I 

i  1 
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I      Repeated   blows   by   the   French   and   British   on   the 

!  front   between   Soissons   and   Arras,   culminating    in   a 

I  heavy  attack  along  the  entire  line,  have  given  the  foe 

'  little  time  to  organize  his  resistance  and  have  brought 

j  the  British  into  the  outskirts  of  Bapaume  on  the  old 

1  Hindenburg  line;   the   French,   after   taking   Lassigny, 

are  closing  in  on  Noyon,  whose  downfall  is  imminent; 

[  the  number  of  prisoners  and  guns  captured  is  constantly 

growing.      The    Germans    are    continuing    their   with- 

;  drawal  along  the  Lys.     Spain,  after  many  denials,  has 

admitted  notifying  Berlin  that  she  will  seize  interned 

German  vessels  to  replace  those  sunk  by  U-boats.    Word 

from  Russia  states  that  the  Bolshevik  "Reds"  declared 

war   on   America    on    Aug.    2.     North    of   Vladivostok, 

Czecho-Slovak  and  Allied  troops  have  been  forced  to  fall 

back.     Widespread    riots    over   the   price    of    rice   have 

:  occurred  in  Japan. 

At  Washington,  the  Man-Power  bill  is  the  center  of 
I  attention;  the  bill  has  passed  both  houses.     Secretary 
Baker  advocated  the  passage  of  the  Sims  Water-Power 
1)111  before  the   Interstate   Commerce    Commission,   de- 
claring  he    favored    Government    ownership    of    power 
plants.     Fuel  Administrator  Garfield   refused  to  allow 
!  an   increase   in   coal   miners'   wages.      In   reporting   its 
findings,   the   Senate   committee   investigating   airplane 
production  charged  that  most  of  the  $640,000,000  ap- 
propriated was  thrown  away.     Sweden  has  entered  into 
an  agreement  with  the  United  States  and  others  of  the 
]  Allies  to  furnish  400,000  tons  of  shipping  and  certain 
I  products,  including  rich  Swedish  iron  ores. 


American  Gold  Conference  Organized 

Relief  by  the  Government  for  the  gold  producers  of 
'  this  country  to  correspond  with  the  increased  cost  of 
production,  the  extent  of  such  relief  to  be  fixed  from 
;  time  to  time  to  meet  changing  conditions,  was  said  at 
I  the  meeting  of  the  American  Gold  Conference,  held  in 
1  Reno,  Nev.,  on  Aug.  12  to  14,  to  be  the  most  effective 
measure  yet  proposed  to  maintain  and  encourage  pro- 
I  duction  of  gold  in  the  United  States.     The  conference 
[passed  a  formal  resolution  to  this  effect,  which  was  not 
'  to  be  construed,  however,  it  was  said,  as  recommending 
any  change  in  the  amount  of  gold  in  the  dollar,  or  the 
placing  of  a  premium  upon  the  metal.     It  was  pointed 
out  that  under  present  conditions  capital  not  only  can- 
not be  obtained  for  gold  mining,  but  is  generally  being 
withdrawn,  wherever  possible,  from  the  industry. 
I     The    conference    was    presided    over    by    Governor 
Emmet   D.   Boyle,   who   said   that   the   purpose   of   the 
convention  was  to  bring  together  all  interested  in  the 
production    of    gold    to   consider    plans    to    relieve   the 
present  situation.     During   the   first   session   Governor 
Boyle  v/as  elected  permanent  chairman  and  Mayor  Frank 
•J.  Byington,  of  Reno,  vice  chairman.     Addresses  were 
delivered  by  the  following:    J.  F.  Callbreath,  secretary 
of  the  American  Mining  Congress ;  John  G.  Kirchen,  of 


Tonopah,  Nev.;  H.  N.  Laurie,  of  Portland,  Ore.,  chair- 
man of  the  Oregon  Bureau  of  Mines;  Whitman  Symme.s, 
of  Virginia  City,  Nev.;  W.  C.  Ralston,  of  San  Fran- 
cisco; Courteney  De  Kalb,  and  John  Clau.sen  of  San, 
Francisco. 

A  permanent  organization  was  decided  upon,  and 
the  following  general  committee  was  appointed:  I.  Pett, 
Utah;  Bulkeley  Wells,  Colorado;  J.  A.  Burgess,  Arizona; 
George  T.  McGee,  Montana;  Robert  N.  Bell,  Idaho;  B. 
L.  Thane,  Alaska;  H.  N.  Laurie,  Oregon;  E.  H.  Clark, 
South  Dakota;  S.  J.  Kidder,  New  Mexico;  John  G. 
Kirchen,  Nevada;  Milnor  Roberts,  Washington.  The 
following  were  appointed  as  an  executive  committee: 
Emmet  D.  Boyle,  W.  J.  Loring,  Bulkeley  Wells,  Whit- 
man Symmes  and  George  W.  Starr. 

The  committee  on  resolutions  appointed  during  the 
first  session  consisted  of  the  following:  James  F.  Call- 
breath,  Washington,  D.  C. ;  E.  C.  Hutchinson,  Jackson, 
Calif.;  W.  J.  Loring,  San  Francisco;  Bulkeley  Wells, 
Denver;  John  G.  Kirchen,  Tonopah,  Nev.;  W.  C.  Ralston, 
San  Francisco;  H.  N.  Laurie,  Portland,  Ore.;  Prof. 
Carl  Plehn,  Berkeley,  Calif.;  John  Fulton,  Melones, 
Calif.;  J.  A.  Burgess,  Oatman,  Ariz.;  Fletcher  Hamil- 
ton, San  Francisco;  George  W.  Starr,  Grass  Valley, 
Calif.;  John  Clausen,  San  Francisco. 

A  resolution  by  G.  McM.  Ross,  requesting  the  gov- 
ernors of  the  different  gold  mining  states  to  use  their 
influence  to  prevent  the  dismantling  of  gold  mining 
properties,  was  referred  to  the  general  committee.  A 
subscription  was  taken  to  secure  money  for  the  im- 
mediate needs  of  the  organization.  Permanent  offices 
will  be  opened  in  Reno,  where  the  business  of  the  organi- 
zation will  be  conducted.  Eugene  Davis  was  selected 
to  take  charge  of  this  office.  The  conference  was  at- 
tended by  many  well-known  mining  men  from  the  gold- 
producing  states  and  other  parts  of  the  country. 


Mexico  Stands  Pat  on  Oil  Question 

Mexico's  new  oil  decrees  separating  the  title  to  sur- 
face lands  from  the  subsoil  deposits,  which  the  govern- 
ment claims,  under  the  new  constitution,  are  not  intended 
to  interfere  with  the  oil  supply  of  the  Allies,  according 
to  Luis  Cabrera,  Carranza's  former  Foreign  Minister, 
an  interview  with  whom  has  recently  appeared  in  the 
press.  The  oil  producers  concerned  seem  less  opti- 
mistic, however,  and  an  association  has  recently  been 
formed  by  the  important  companies  to  protect  their 
interests 

The  Mexican  constitution  among  other  things  pro- 
vides that  royalties  received  from  the  production  of  oil 
be  taxed  50 Sc-  The  government  also  issued  a  procla- 
mation requiring  all  oil  companies  to  file  manifests  of 
the  property  they  own  and  from  whom  purchased,  to- 
gether with  other  details.  The  decree  was  modified  on 
Aug.  12,  in  response  to  a  protest  from  Washington, 
to   the  extent   that   companies   having   invested   money 
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in  Me.Kican  oil  properties  for  the  purpose  of  developing 
them  need  not  file  the  statement  called  for,  but  must 
pay  a  reguar  bi-monthly  tax  of  50 ''r  on  royalties  paid 
on  output.  This,  in  effect,  means  that  the  government 
demands  one-sixteenth  of  the  output  of  each  foreign- 
controlled  well. 

Violation  of  the  modified  decree  will  be  punished  by 
voiding  the  operators'  claims;  in  other  words,  by  virtual 
confiscation.  The  Allies  and  the  United  States  need 
90.000  bbl.  of  Mexican  oil  per  week,  according  to  Mark  L. 
Requa.  head  of  the  oil  division  of  the  U.  S.  Fuel  Ad- 
ministration. 

Bonus  for  Coal  Miners  an  Evil 

An  increase  in  the  wages  of  coal  miners  as  a  sub- 
stitute for  the  payment  of  bonuses,  for  the  stopping 
of  which  drastic  steps  are  to  be  taken,  will  not  be 
approved  by  Fuel  Administrator  Garfield.  President 
Frank  J.  Hayes  and  other  officials  of  the  United  Mine 
Workers  of  America  received  this  answer  from  the 
Fuel  Administrator  on  Aug.  23  in  response  to  their 
request  for  a  flat  increase  in  wages  in  lieu  of  the 
payment  of  bonuses. 

Bonuses  were  characterized  by  Dr.  Garfield  as  "an 
evil."  He  announced  that  the  first  action  toward  forc- 
ing the  abandonment  of  the  practice  would  be  a  reduc- 
tion of  20c.  a  ton  in  the  price  of  coal  in  the  Cambridge 
and  Hocking  fields  of  Ohio,  and  a  reduction  of  5c. 
a  ton  in  all  other  Ohio  fields  except  the  Eighth  Dis- 
trict. From  these  fields,  it  was  said,  were  received  most 
of  the  complaints  as  to  the  payment  of  bonuses. 

In  spite  of  this  attitude  on  the  part  of  the  Fuel  Ad- 
ministration, the  United  Mine  Workers  of  America 
have  appealed  to  Dr.  Garfield  for  a  reopening  of  the 
wage  question. 

Polish  Iron  Furnaces  Lack  Ore 

In  Russian  Poland  before  the  war  there  were  125  iron 
furnaces,  according  to  the  British  Ironmanger's  trans- 
lation from  Stahl  und  Eisen.  Eleven  of  these  were  blast 
furnaces,  27  were  open-hearth,  62  reheating  and  the 
rest  puddling  furnaces.  At  Dombrova,  where  the  fur- 
naces were  blown  in  again  last  fall,  the  chief  works  are 
Huta  Bankowa,  which  previous  to  the  war  had  Russian 
support,  as  the  operating  company  was  French.  Rails, 
axles  and  wheels  came  solely  from  these  works,  the 
others  supplying  mainly  sheets  and  merchant  iron.  Two 
spelter  works  which  belonged  +o  the  Societe  Miniere 
Franco-Russe  are  also  at  Dombrova. 

The  inadequate  supply  of  ore  from  South  Russia 
placed  the  Polish  furnaces  before  the  war  at  a  disad- 
vantage compared  with  those  in  South  Russia,  but  the 
German  periodical  states  that  Austrian  ore  will  be  fur- 
ni.'-hed  the  Dombrova  stacks  as  far  as  possible.  The  lack 
of  raw  materials  will  probably  continue  to  prevent  the 
blowing  in  of  other  furnaces,  though  the  important 
Milovitz  iron  works,  which  formerly  produced  mainly 
merchant  iron,  wire  and  railroad  accessories,  has  re- 
peatedly sought  permission  to  resume  operations.  An 
txpanHion  of  its  plant  by  this  company  a  few  years  be- 
fore the  war  has  so  far  been  useless  to  it.  There  are 
even  some  firms  belonging  in  whole  or  part  to  German 
interests  that  are  in  similar  straits  owing  to  the  lack  of 
raw  materials. 


Limits  Set  to  Coal  Storage  in  East 

A  meeting  of  state  fuel  administrators  from  all  states 
east  of  the  Mississippi  as  well  as  from  Minnesota,  North 
Dakota  and  South  Dakota  was  held  in  Washington  on 
Aug.  20,  to  consider  ways  of  securing  bituminous  coal 
for  special  war  purposes  in  the  Eastern  part  of  the 
country,  particularly  for  the  Navy  and  transport  pur- 
poses, without  disturbing  the  supply  moving  to  other 
industries.  The  demand  for  this  coal  is  rapidly  in- 
creasing, according  to  a  bulletin  of  the  U.  S.  Fuel  Ad- 
ministration, so  Ihat  it  has  become  necessary  to  draw 
more  heavily  on  Eastern  coal  fields  than  was  originally 
contemplated. 

At  this  meeting  it  was  decided  that  to  accomplish  the 
desired  result  it  would  be  necessary  to  limit  the  amount 
of  coal  that  industrial  plants  would  be  allowed  to  carry 
on  hand  and  to  fix  a  uniform  amount  for  each  state. 
The  maximum  limits  of  storage  of  steam  coal,  byproduct 
and  gas  coal  for  public  utilities,  preferred  industries  and 
non-preferred  industries  in  the  states  concerned  have 
been  indicated  in  a  committee  report  adopted  by  the 
meeting  and  concurred  in  by  Dr.  Garfield.  Preferred 
industries  will  be  allowed  to  carry  from  20  to  60  days' 
supply  of  steam  coal,  depending  on  the  state,  with  the 
exception  of  Maine,  in  which  a  90-day  supply  will  be 
permitted.  Non-preferred  industries  in  these  states  may 
accumulate  from  15  to  30  days'  supply  of  steam  coal. 

U.  S.  Technical  Employment  Bureau 

The  privileges  of  the  Division  of  Engineering  of  the 
U.  S.  Employment  Service  are  open,  free  of  charge, 
to  all  engineers  and  technical  men.  To  make  use  oi 
them,  all  that  is  necessary  is  to  apply  to  the  nearesi 
branch  of  the  U.  S.  Employment  Service.  For  addi- 
tional information  and  for  application  blanks  one  shoulc 
address  the  department.  Division  of  Engineering,  U.  S 
Employment  Service,  Chicago,  111.  Whether  in  need  o1 
war  work  or  not,  every  technical  man  is  advised  bj 
A.  H.  Krom,  head  of  the  division,  to  apply  at  once  foi 
blanks,  so  that  he  may  record  his  ability  with  the  Gov 
ernment  and  thereby  at  any  future  date  secure  a  posi 
tion,  without  any  charge  whatever. 

The  record  for  last  month  of  the  Division  of  Engi 
neering  offers  testimony  as  to  the  amount  of  work  i 
has  done  in  a  very  short  time.  In  this  period,  thi 
division  has  received  468  applications  for  help  fron 
employers;  1314  applications  for  help  from  workers 
has  referred  out  1063  applications,  and  actually  placet 
483  men. 


Control  of  Sulphur-Bearing  Materials 

In  our  issue  of  Aug.  17,  a  statement  was  made  to  th 
effect  that  sulphur  and  pyrites  consumers'  answers  to 
questionnaire  should  be  sent  to  the  Sulphur  Committe< 
15  William  Street,  New  York.     They  should  be  addresse 
care  of  A.  D.  Ledoux. 


The  Service  Bureau  (F.  W.  McReynolds,  Director)  c 
the  C'ommittee  on  Public  Information,  the  office  of  whic 
is  at  15th  and  G  Streets,  Washington,  is  organized  t 
supply  information  respecting  Government  officials,  the 
functions,  and  the  situation  of  all  Government  depar 
rnents.  Persons  needing  such  an  official  guide  in  Wasl 
ington  will  do  well  to  l)ear  this  in  mind. 
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Dr.  Douglas'  Will 

The  will  of  James  Douglas  was  filed  in  the  Bronx 
Surrogate's  office  on  Aug.  20.  It  disposes  of  an  estate 
valued  at  approximately  $20,000,000.  Under  the  will 
the  American  Institute  of  Mining  Engineers,  29  West 
39th  St.;  the  American  Museum  of  Natural  History, 
and  the  Kingston  General  Hospital,  Kingston,  Ontario, 
receive  definite  bequests  of  $100,000  each,  and  McGill 
University,  Montreal,  is  to  get  $50,000.  Bequests  of 
from  $5000  to  $50,000  are  made  to  relatives  in  Canada 
and  England.  To  the  widow,  Mrs.  Naomi  Douglas,  the 
real  estate  in  Riverdale  and  in  Spuyten  Duyvil  is  given, 
together  with  the  home  and  stables,  personal  property 
and  securities  which  are  expected  to  yield  an  annual 
income  of  $50,000. 

A  trust  fund  of  $400,000  is  created  and  placed  in 
the  hands  of  two  sons,  James  Stewart  Douglas  and 
Walter  Douglas,  for  two  grandchildren,  Wilmot  Douglas 
Hayter  and  Herbert  Cecil  Hayter,  of  Flamborough, 
England,  who  are  to  receive  the  bequest  when  the 
younger  of  the  two  becomes  of  age.  The  father  of  these 
two  boys,  Colonel  Herbert  Ross  Haj^ter,  now  fighting 
in  France,  is  to  get  $50,000.  Children  of  the  testator 
are  to  receive  annuities  in  the  following  amounts: 
Elizabeth  Douglas,  $5000;  James  Stewart  Douglas, 
Walter  Douglas  and  Edith  Mary  Douglas,  $2500  each. 

Six  workmen  on  the  Spuyten  Duyvil  estate  receive 
$2000  each,  and  four  $1000  each,  and  all  in  the  employ 
of  the  estate  more  than  five  years  are  to  receive  $500 
each.  Four  house  servants  are  to  receive  $2000  each, 
one  is  to  receive  $1000,  and  all  over  two  years  in  the 
employ  of  testator  are  to  receive  $500.  The  residuary 
estate  is  divided  equally  among  the  four  children. 

In  the  will  the  testator  states  that  he  was  at  one  time 
the  manager  of  an  insane  asylum,  and  that  his  father 
had  been  impoverished  by  mining  swindlers.  At  the 
age  of  43,  the  testator  states,  he  took  up  the  study 
of  mining  engineering  and  began  operating  in  Canada, 
Mexico  and  the  United  States,  \.ith  the  result  that 
fortune  smiled  upon  him  abundantly. 


Oil  From  Shale  Rock 

With  the  demand  for  gasoline  and  for  the  crude  oil 
from  which  it  is  made,  as  well  as  for  the  ammonia  to 
be  used  in  fertilizers,  growing  more  and  more  im- 
perative, it  is  encouraging  to  learn  that  rapid  progress 
is  being  made  in  producing  these  materials  from  the 
oil  shales  that  are  found  in  the  Western  States,  especially 
in  Colorado,  Nevada,  Montana,  Utah,  and  Wyoming. 
More  than  a  dozen  large  companies  have  been  organized 
to  win  oil  from  these  shales  and  are  now  making  experi- 
ments to  determine  the  most  efficient  and  economical 
way  of  doing  so.  Aerial  tramways  are  being  built 
to  bring  the  shale  from  mines,  to  be  opened  high  on 
the  sides  of  the  mountains,  down  to  retorts  or  distilla- 
tion plants  to  be  built  in  the  valleys  near  water  and 
lines  of  transportation. 

Chemists  are  finding  that  a  great  many  useful  things 
can  be  made  from  the  oil  shales — such  as  dyes,  explo- 
sives, paints,  fertilizers,  and  substitutes  for  rubber,  as 
well  as  gasoline,  kerosene,  parafin,  and  flotation  oil — 
but  the  industry  is  not  yet  far  enough  advanced  to 
enable  any  one  to  tell  which  of  these  products,  or  how 


many  of  them,  can  be  manufactured  at  a  profit.  The 
industry  must  eventually  succeed,  but  its  success  may 
depend  largely  on  the  profits  derived  from  the  sale  of 
the  byproducts. 

A  report'  recently  published  by  the  U.  S.  Geological 
Survey  shows  the  results  of  geologic  examinations  of 
oil  shale  in  the  Uinta  Basin,  Utah,  by  D.  E.  Winchester, 
and  gives  records  of  distillation  and  tests  of  samples 
of  shale  collected  elswhere  in  the  United  States.  The 
oil  shale  in  Utah  is  black  or  brownish  black,  except 
on  weathered  surfaces,  where  it  is  bluish  white  or 
white.  It  is  fine  grained,  slightly  calcareous,  and  gen- 
erally free  from  grit.  It  is  tough,  and  its  thinner  beds 
are  remarkably  flexible.  Its  flexibility  distinguishes  it 
from  ordinary  carbonaceous  shale,  which  is  brittle. 
When  ignited  with  a  match  a  thin  splinter  of  oil  shale 
burns  with  a  sooty  yellow  flame  and  gives  off  an  as- 
phaltic  odor. 

Oil  shale  is  heavier  tnan  coal,  having  an  average 
specific  gravity  of  about  1.6,  but  the  richer  shales  are 
not  so  heavy  as  the  leaner  ones.  The  oil  shale  of 
the  Green  River  formation  contains  about  60%  of 
ash.  As  good  coal  contains  less  than  10%  of  ash,  oil 
shale  cannot  be  profitably  used  directly  as  fuel.  In 
order  to  obtain  its  content  of  oil,  the  shale  must  be 
mined  like  coal,  crushed,  and  distilled  in  huge  retorts, 
in  which  it  gives  off  crude  shale  oil,  ammonia,  and  fuel 
gas,  products  from  which  may  be  made  a  number  of 
valuable  substances.  Though  some  of  the  shale  has  on 
distillation  yielded  more  than  2  bbl.  of  oil  to  the  ton, 
little  of  the  oil  is  in  the  shale  in  the  form  of  oil.  The 
shale  contains  a  great  mass  of  partly  bituminized  vege- 
table matter,  which  can  be  converted  into  oil  by  heat. 


Colorado  Mine  Adits 

The  rugged  topography  of  Colorado  and  the  occur- 
rence of  many  steeply  inclined  veins  have  made  the 
development  of  such  veins  by  adits  attractive  to  miners. 
Deep  drainage  has  also  imposed  upon  Colorado  miners 
the  necessity  for  constructing  long  adits.  The  table 
below  comprises  mining  companies  developing  through 
adits  and  also  gives  the  length  of  the  adits : 

COLORADO    MIXE    ADIT.S  Length 

Adit. 

,..    •  Feet 
Argo  Mining.  Drainage,  Transportation  and  Tunnel  Co., 

Idaho     Springs     2H20 

Atlas    mines.    Sneffels TsThi 

Laurium    mine,    Breckenridge     (Blue    Flag    Gold    Min- 
ing   Co. )     1800 

Camp   Bird   ^Mining,   Leasing  and   Power   Co 2100 

Camp   Bird.   Ltd 10000 

Carbonero  Mines  and   Reduction  Co 2700 

Carter    Mining    Co..    Ohio 7850 

Colorado   Central    Mining   Co..    Georgetown 470o 

Commonwealth    Mining   Co..   Alma 180o 

Creede   Exploration    Co..   Creede 3600 

Dinero  Mining  and  Tunnel  Co..   Leadville 4500 

Eagle  Rock   Tungsten   Production  Co..    Boulder 30oo 

ExceLsior    mine.s.    Frisco 140o 

Hahn's  Peak  Gold  Mining  and  Milling  Co.,  Columbine.  .  1275 

Hope    Mining   and    Milling   Co..    Aspen 564  4 

Lackawanna  Mining  and  Reduction  Co.,  .Silverton 1200 

Mary  Murphy  Gold   Mining  Co..    Romley 45oo 

Midwest   Metal  Mining  Co..    Denver 13<>0 

Mineral  County  Mining  and  Milling  Co.,  Creede 150oo 

North  Fork  Power  and  Mines  Co.,  Salida ll'So 

Ophir   Loop   Mines.    Ames 1800 

Rawley   Mining   Co.,    Bonanza 63i'5 

Roosevelt  Tunnel.  Cripple  Creek 230oO 

Sandy  Hook  Mining  and   Milling  Co..  Ohio 18<'0 

Smuggler    Union.    Telluride 70oO 

Sunnvside  M.  and   M.  Co..   Eureka 120<» 

Tomlioy  Gold   Mines   Co.,   Ltd..   Telluride 5000-1  oooo 

Tonopah    Belmont    Development    Co..    Dunton 3300 

United  States  Gold   Corporation,   Sugar   Loaf 1600 

Western    Gold    Mining    Co..    Alma 3600 

Yak  Mining.  Milling  and  Tunnel  Co..  Leadville 16000 

'Bulletin    691 -B,  U.    S.    Geological    Survey. 
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A  GROUP  OF  OFFICERS   OF  THE   27TH  ENGINEERS 


Two  of  a  Kind 

AN  ISSUE  of  the  Journal  such  as  the  present,  de-  of  Company  C,  was  superintendent  of  the  Canada  Coppei 

voted  laro-plv  to  thp  war  mPPtincr  nf  thp  Tn<?titntp  Corp.,  of  British  Columbia,  and  is  a  minmg  engineer.     Capt 

\oiea  laigei}   ro  tne  ^\ar  meeting  ot  the  institute  j^  ^   Franklin,  commanding  Company  D,  an  electrical  engi 

to  be  held  in  Colorado  during  the  coming  week,  neer,  was   superintendent  of  the  power  and  water  supph 

would   be    incomplete   without   some   reference   to   that  ^^  ^^e  Yukon  Gold  Co.,  in  the  Yukon  Territory  and  Alaska 

^.u        u  J        ^       •    •  J    •  1      i.1  Capt.  C.  D.  Brown,  of  Company  F,  a  mining  engineer,  ha 

Other  body   of  mining  men   engaged   in  war  work,   the  been  in  charge  of  a  large  mining  property  in  the  Britisl 

27th    Engineers,   manv    of  whom    are   members   of   the  Congo.    Capt.  H.  L.  Jacques,  of  Company  F,  is  a  civil  an. 

Institute.     As  representative  of  the  mining  industry  as  'T'"^  engineer  from  Arizona  and  California.     The  othe 

^  iiiiiiiiie  iiiuwouij   ao  officers  of  the  regiment  are  from  all  over  the  continent  an 

the    Institute   itself   is   the   mining   regiment,   the   men  are  civil  or  mining  engineers. 

of  which  have  been  drawn  together  from  every  mining  Lieutenant  Colonel  Gilmore  is  a  veteran  of  the  Cuban  wai 

,j-..„-  4^    ^f    +u  t  iir      1-  u  J?     iT        i.      •  Captain  Franklin  and  First  Lieutenant  Burnside,  of  Con 

dLstnct   of   the   country.      We    have    been    fortunate    in  ^.^^^  q^  ^re  veterans  of  the  Philippine  insurrection,  as  i 

.securing   a    photograph    of   a    group   of   the    regiment's  Captain   Brown,  commanding   Company   E.     Many   of  th 

officers,  which  is  shown  on  this  page.     A  brief  account  ^"listed  men  of  the  regiment  are  also  veterans  of  the  Spai| 

»  .,  .   .  ^  ,,  ,  -,,        ^       -r,   ■      .  ish-American  War. 

of  the  organizing  of  the  regiment,  written  by  Private 

E.   Hall,  of  Company   D,  ha.s   recently  appeared   in   the  Our  friends  are  urged  to  let  others  .share  any  nev 

Bullet,  published  at  the  Navy  rifle  range  at  Glenburnie,  they  may  receive  from  the  men  of  the  Twenty-sevent 

Md.     Private  Hall  says  in  part:  What    interests    one    may    interest    many.      Make    tl 

When  the  regiment  was  first  authorized,  Mr.  O.  B.  Perry  Journal  a  clearing-house  for  news  of  the  mining  reg 

(now  Lieutenant  Colonel),  consulting  and  mining  engineer  ment— and  don't  forget  the  Comfort  Fund, 
and    general    manager    of    the    Yukon    Gold    Co.,    was    se- 
lected  by   the    War    Department  to   organize   and   command  now  THE  COMFORT  FUND  ST.\NDS 

the    27th.      When    regimental    hea(i(|uarters    was    moved    to  ,.^„„:„„„,„       ,         ,a     ^  <,,,ri 

F_„_„,      T  :.  ..*     /■'„!     /■••I  L  1  .  1  reviously    acUtiowledged     i  13.()64. 

ranee,   Lieut    Col.   Cilmore,   who   served   as   a   government  students  of   Wi.scon.sin   Mining  School 50., 

entcineer    in    the    construction    of   the    Panama    Canal,    was  A.  M,  Plumb 6.1 

attached  to  the  regiment  to  command  the  Second  Battalion.  o'ha^i  -^"A^rtl    6  • 

Capt.   Nerval  J.   Welch,  of  Company  A,  the  first  company  a.  a.  Ha.ii»an.  .'^.  ...'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'. .'.'.'.'.'.'.'.'.'.'.'.  10  t: 

to  be  sent  hctohh,  in  a  mining  engineer.     Capt.  Ward  Koyce,  A-  A.  Hiissan,  Jr B  ' 

a  mining  engineer,  was  prior  to  entering  the  .service  man-  r;"i'"  l^,'  v,t'11?j?„;  i.i l\ 

aging  a  mining  propf-rty  in  Mexico.     Capt.  F.  S.  Norcross,  c.  v.  Rand    50] 
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I  Calumet  &  Arizona  Mining  Co.  and  New  Cornelia  Copper  .          i 

i  Oscar  Lachmund  (fourth  contribution)  [ ! ! !  i  i : : : ^^«  0%'  ' "^1  '               ^''  «u«pended.     The  Statements  of  these 

'  8'  s-  inthereii •  •          'Al  gentlemen  are  qualified  with  that  "if"  and  it  does  not 

w.  G  McBride .'      :       .' ; ! !                ;         HZ  appear  that  they  examined  the  situation  in  Louisiana 

RT.Han^ck;:.::;::.;:;:;:::::::;:::::::: ^1°  ^'^^  "Government  engineers  have  finished  a  survey  of 

I R^gTdn^': : : :   :  :  :    ■.;::•.:::■.:::•.:•; ^?nS  *^^  p^^"^'"  -'^'^'^  ^^^  p^-^^s  dispatch,  and  it  is  under- 

Sar^Bane?"'"  i  i ! ! ! : ! ! ! ! : ! !  i ! ! : ! ! ! ! ! ! ! !  i ! ! ! ! ! ! ! ! ! " "          }2t  "^^?^'  according  to  them,  "that  the  mining  of  sulphur 

wimam^wStr"'^  ^^^^°"^ ''°"^"*'""°"^ ^^'^^  ^      "°^  ^^  resumed  for  many  weeks,  and  maybe  the 

^r'^^^\P^^''r\ ••■■■••;••■•••;:■.■  ^'  :::::■•:•••  ^  ■::■. :          llio  ^"^on  Sulphur  Co.  will  not  again  he  a  factor  in  sulphur 

I  Nevada  Mine  Operators'  Association 100  00       nrnrliir.f iV.^.     * xi      ..         ^  «  i^jiui 

Louis  R.  Wallace  [         50Z  P^o"uction    for   many    months."       Engineers    familiar 

I  H:  L^B^own^and  M.  w.Hayward' .' .'       .'            .■;.■:.::■          Joo  ^'^^  ^^^  Conditions  are  represented  as  saying  that  th^ 

^""N^'^Or.'". '^"; :::::::::::::::::::::;::;::::::■      ifll  ^'T  ^''"^''  "^  ^^^^^  '•"•'^ '"  ^^^  ^'^^''"^  «f  the  ground 

■  i;  X  ^wolf ;  .::.:::;:■.■■ ; J-gg  """"^  ^^^  consequent  necessity  of  reheating  it  before  the 

j  F-  H.  ^^oid :.:::::::::::::.          lo.oo  sulphur  can  be  liquefied  again  and  once  more  pumped 

w.  s.  Grether '.'.'.]'.'.'.'.'.'.           '. '.'.'.'. '. '. '.   ! .'  .■.■.■:.::;     ;          "^s.'oo  to  the  surface. 

Marion  J.  Thomas   1000  Qnw-,^  v.,, •      \ir      1  • 

E.  F.  Eurich iooo  ^ome  bureaus  in  Washington  have  received  confiden- 

'  k'^S^fT^ift^  s'Llfh''^";"^.  .^.". : : : :  :::::::::;::::::::•     'lITo  ^'^^  ^^^^^^«  to  the  same  effect   on  the  other  hand,  the 

l^'^^lH^i^e^iil^'^'^.''''^'^:::::::--        ^IVol  )^Y    ^"^"^tnes    Board,    through    the    Committee    on 

I  f.  ?•  ^urraii 25.00  Public  Information,  under  date  of  Aug.  23    authorizes 

I  Livmgston  Wernecke    5  00  ^l      ^   h        ■                                                »-    "^^    -f^ue-    '"J,    ctuiiiui  liCe.s 

E.  P.  Mathewson    50.00  ^"^    lOllowing : 

I  Interest  to  June  26 82  61 

;  H.   W.    Hixon 10.00  Advices  to  the  Chemicals  Division  of  the  War  Industries  B<»ard 

'  S ■  R    Gles^enheim 1  onnS  "T  ^H^^  """'"^  operations  have  been  resumed  in  part  at  the  plant 

'  Richard  ¥av"s        '.  i :  :  ".  !  :  '.  i  !  l  !  ! !  i  1 1  !  :  l  ! !  !  !  !  !  !  !  !  !  ! !  ! !  !          ^"soS  ,    "'^^     ^  "'°"     '^"'^^•"'"     ^''•'     '''     S"ll>h«'-.     I^a.,     where     con- 

Simon    Guggenheim     100.00  •'-loerable  damage  was  done  by  the  hurricane  that  swept  over  that 

■{■    V.    Kelley.  .    10.00  region  on  Aug.   6.     Shipments  of  sulphur  were  resumed  last  week 

'  simners.  Smith      ; .' .' : : .' .' ."    .■.•;.•.■.•.;.••.■.•.•■.• 5  00  """"l  "'"^   accumulated   stocks,    and    rapid   progress    is   being  made 

I  Will   H.    Coghill 1000  '"        *"    ^^'°'''^    '^^    restoring    normal    condition.s.       Considerable    re- 

I  Lincoln  Crocker    10.00  building   will    have    to    be    done,    but    ample    material    is    on    hand 

!  C.  E.  Dewey   10.00  for  the  work 

I  Plymouth  Consolidated  Gold  Mines.  Ltd lOO.OO  tu„  ^ .    ,  . 

I  United    Eastern    Mining   Co 50.00  company  earned  immen.se  reserve.s  of  sulphur  above  ground. 

I  W.  A.   Wilson    20.00  '"'   that  there   will   be    no    interruption    in    the   manufacture   of   sul- 

I  W*'^Row1and"cox^'^""  *"'"^'""'""°"^ ?nnn  ''^"'"'*'    '"'^''^    ^"^    ""'*"■    "^cessary    war    materials.      This    reserve 

L.D.  Huntoon    ... '.['.'. '.\'.  [ '.['.'.'.['.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.  ]              5.00  ^^^^.  ^^  ^^^  Union  Sulphur  Co.   measures   800   ft.   in   length   by   20ii 

I  Alaska  Mining  and  Engineering  Society 5o!oo  f*-  '"  width,  40  ft.  high,  and  represents  about  15  months'  mining 

F^the^ederwi^ker AT^  '^^'^    "^^"^    °^    ^"^    Freeport    Sulphur    Co.    at    Freeport.    Tex.,    is 

Fritz  Mella     ...  .' .'  .' '.  '.  '.  '.  '.  []'.['.]'.'.'.'.'.'.'.'.'.'.[['.'.'.'. 1000  '""oducing    its    normal    tonnage    and    has    a    considerable    rese^-e 

I  Richard  McCarthy .' .....'.]]....[..'.['.'...'.             lo!0O  ^ibove    ground.      While    the    damag.-    to    the    Union    Sulphur    Co.    is 

;  J-   ^    ^°-^^*^r    •  •  •  ■ 10.00  unfortunate,   especially   at   this   time  when   sulphuric   is   being  pro- 

i  wflliam    H  "  Khinon  " '. 3000  ''"''"''^  '"  ■''"'■^'   enormous   quantitie.s,   the  reserve  stock   situation   i.s 

I  A.   P.   O'Brien ...........................'.'.'.'.'.'.             lo!oO  ^^^^  ^^a*  there  is  no  cause  for  worry.      The  Union   Sulphur   Co.'s 

I  Lester   W.    Strauss    10.00  operatives  are   working  day  and   night  in   the   rebuilding  of   their 

W°"R"Atke°son*^   °^   Engineers 50.00  plant.      Tlie    sulphur    is   melted    in    the   ground    by   steam    and    hot 

I  Charles' Le  Vasseur   (third  contribution)'.'.'.' '.'.'.'.'.'.'.'.'.'.'               5.00  water  and  forced  to  the  surface  through  wells  where  the   molten 

j  Frank    Carroll    10.00  sulphur    solidifies   on    exposure    to    the    air.      The    sulphur    deposit 

!  T)    E  ^Voodbri'dge S'OO  underlies   a    bed   of   quicksand    through   which    it    is    impossible    to 

Harvey  B.   Small.............................!!!!.!!            10!00  drive    shafts    and    mine    in    the    ordinary   way.      The    development 

T.    C.    Porter 10.00  of  this  project   is  one  of  tlie  interesting  mechanical  and  chemical 

^-  ^  Taggart \^-^^  achievements  of  the  past   decade  and,   together   with   the  Freeport 

1 G.    B.    Farish 2.1.00  r-    •     ^       i             ,.            1        ^i      t-    •.    i   o»   »       ,       .<:       ., 

H.    K.    Sherry                                                                                                     10  00  ^°-  ^  developments,   makes   the   T  nited   States  by   far  tht    greatest 

T.   M.   Hamilton 5o!oo  producer  of  sulphur. 

,  George  O.  Argall i-nn  There    are    two    other    known    deposits    which    can    be    quickly 

O'sear   Lachm'und    '(sixth   contribution)  !!!!!!!!!!!!!!!!            ]o!oo  opened  up  in  case  of  necessity.     Work  is  now  progressing  on   the 

.  development  of  one  of  those  deposits. 

Total     $16,184.61  r\                       ■     £              i-           /        j                                •...            x-    .e    j 

Our  own  information   (and  we  are  quite  satisfied  as 

,     Make  your  cheeks  payable  to  W.  R.  Ingalls,  treasurer  to  its  authenticity  and  reliability)  is  to  the  effect  that 

j  of  the  Association  of  the  27th  Engineers.  the  hurricane  of  Aug.   6  did  a  good  deal  of  damage, 

I                                 which  was  not  at  all  serious.     Shipments  by  the  Union 

I                   Xhe  Sulphur  Controversy  Sulphur  Co.  were  held  up  for  four  days,  but  on  Aug. 

_,           ,                              _                  .    1         J.        i  10  were  resumed  and  since  then  have  been  proceeding 

The  controversy  among  Government  departments  re-  n        rr.u           j     •            u                •  i.    J       i       ■i.Z 

,  .       "^         ..                    -     .                           .   ,  .  normally.     The   producing   wells   were    interfered   with 

'specting  sulphur  supplies  waxes  furious,  or  we  might  -'              •       i.    ^.l.     i      •  i     .    •       ...u           j 

n.,        1        ....         i.       1              J    -ii    1  temporarily,  owing  to  the  derricks  being  thrown  down; 

sav  sulphurous.     The  alarmist  partv   always   admitted  .    ,,  .        .„     i,  u       i         i          ^„     i.^.         j     r    * 

.     ^  ,     ^,    ,    ^,                       ,             :    .      /     ^  •,  but  this  will  all  be  cleared  up  by  the  end  of  August, 

privately  that  there  was  a  large  stock  of  sulphur  on  ^       j         i  i.          mu     v     i      u                      j             i 

r      ,,,,,..,       T              ^^       ■,               r  or  a  few  days  later.     The  boiler  houses  were  damaged 

hand,   but    shook    its    head    over   the    danger    of    some  ^     i.    i?  i,     •       i.u                  t-  a  ■              c    v.^ 

'  .^     ,       ,                          ,               ^                   ,         .  to  the  extent  of  having  the  corrugated  iron  roofs  blown 

calamity  to  the  mines,   such   as   a  German   submarine  ^        ,  ,,             i     ^     i      ui           i            u  <-  4.u-               n 

,    , ,      '                            '           ,            ^      .         .,           1  off  and  the  smokestacks  blown  down ;   but  this  was  all 

bobbing  up  and  bombarding  them.     On  Aug   6  a  cyclone  ^^^^  ^^^  ^^.^^^^,  ye^UceA. 

swept   through   a  part   of   Louisiana    in   which    is   the 

plant  of  the  Union  Sulphur  Co.,  and  did  some  damage.  o.    .       /-         -^^         *            <-     i  m-             t  ^      +i 

^                 w.       w                   1^                 '          ,                 ^    -J.   J.-           f  Slacker  Committees  AmonK  Coal   Miners,  where  the  men 

Here  was  the  opportunity  for  further  exploitation  of  t,  ^^^iseives  keep   tabs  on   their   fellow  workers  who   take 

the  hysterical  propaganda.    Government  "experts"  were  d^ys  oif  without  legitimate  excuse,  are  described  by  presi- 

rushed  to  the  scene,  and  the  Globe  of  New  York,  Aug.  dent  Loomis  of  the  Lehigh  Valley  Coal  Cu.     Gigantic  ther- 

21,  came  out  with  a  sensational  story,  under  the  caption  mometers  are  being  erected  near  the  entrance  to  each  col- 

"o   1  T-        i^   •   •       Ai              T7.          i.    ..      -rw       o     xj     i\r.i^^«  hery,  showmg  the  tonnage  produced  each  day,  compared  with 

Sulphur  Crisis   Alarms   Experts.        Dr.   R.   H.   McKee  .^^  ^^^^^   ^^^^^^^^   ^^^   alongside   are    posted    the   names   of 

and  Andrew  Murray  Hunt  were  quoted  at  length  as  to  j-jjsentees,  with   an   estimate  of  what  the  tonnage  would 

the  desperate  situation  that  would  exist  if  our  sulphur  have  been  if  they  had  all  put  in  a  full  day's  work. 
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Our  Sulphur  Supply 

WE  TALK  about  the  Government  having  certain 
opinions,  certain  policies,  etc.,  and  we  think  of  the 
GOVERNMENT  in  capital  letters.  It  is  a  convenient, 
and  usually  a  conclusive,  phrase  to  use.  The  Government 
thinks  this,  the  Government  wants  that,  the  Government 
orders  so  and  so,  and  that  ends  inquiry,  discussion,  or 
criticism.  The  magic  word  of  "Government"  i.-;  all- 
sufficient. 

But  when  one  branch  of  the  Government  says  one 
thing,  and  another  branch  says  another  thing,  what  is 
the  wayfarer  going  to  do?  The  Fuel  Administration 
and  the  Federal  Trade  Commission  are  notoriously  at 
odds.  The  War  Industries  Board  quarrels  with,  or  at 
least  differs  from,  a  famous  circle  of  other  bureaus. 
One  bureau  says  that  there  is  a  dangerous  shortage  of 
platinum;  while  another  bureau  says  not  so.  One 
bureau  becomes  hysterical  over  the  prospective  scarcity 
of  sulphuric  acid,  while  another  pronounces  that  the 
supply  of  that  essential  commodity  is  adequate.  Are 
we  0  be  misunderstood  for  being  contemptuous  of  the 
half-baked  inexpert  expressions  of  opinion  that  too 
often  emanate  from  Washington  as  the  representations 
of  the  Government? 

Sulphuric  acid  is  the  great  basic  commodity  of  the 
chemical  industry.  It  is  of  basic  importance  in  the 
m.anufacture  of  explosives.  If  we  did  not  possess  an 
adequate  supply  of  sulphuric  o.cid,  our  military  opera- 
tions would  be  seriously  crippled.  Considering  this, 
som.e  of  the  bureaus  in  Washington  became  greatly 
exercised  over  the  matter  of  sulphuric-acid  supply. 
Astounding  estimates  of  the  quantity  of  sulphuric  acid 
required  were  published.  The  exclusion  of  Spanish 
pyrites  by  the  War  Trade  Board  in  order  to  save  ship- 
ping was  regarded  as  a  calamity.  Commissions  were 
appointed  to  investigate  domestic  resources  of  pyrites 
(which,  of  course,  was  a  proper  thing  to  do).  The 
necessity  of  stimulating  the  exploitation  of  previously 
unprofitable  pyrites  mines  was  one  of  the  main  inspira- 
tions of  the  bill  for  a  mines  administration,  with  an 
appropriation  of  $50,000,000,  that  is  still  pending  before 
Congress. 

We  could  never  work  ourselves  into  excitement  over 
the  supposedly  desperate  situation  with  regard  to  sul- 
phuric acid,  but  heretofore  we  have  been  unable  to 
discuss  this  matter,  lest  we  should  violate  a  confidence. 
However,  inasmuch  as  William  G.  Woolfolk,  the  sulphur 
expert  of  the  War  Industries  Board,  has  himself  dis- 
clo.sed  the  key  to  the  situation  that  has  existed  all  along, 
we  are  naturally  released.  The  key  has  been  that  there 
is  above  ground,  and  has  been  all  along,  at  the  mines 
in  Louisiana  and  Texas,  over  1,000,000  tons  of  brim- 
stone. According  to  Mr.  Woolfolk,  the  present  consump- 
tion of  brimstone  is  approximately  120,000  tons  a 
month;  wherefore  the  existing  stock  is  sufficient  for 
eight   months   to   come,   even    if   production   should   be 


suspended  entirely,  which  is  scarcely  conceivable.  M: 
Woolfolk  is,  therefore,  of  the  opinion  that  there  h£ 
not  been  occasion  for  alarm  over  the  alleged  sma 
supply  of  sulphur  in  this  country.  On  this  subject  -w 
may  usefully  quote  from  the  following  report  by  W.  I 
Ingalls  to  the  Senate's  Committee  on  Mines  and  Mining 

An  increased  requirement  for  sulphuric  acid  and  a  necei 
sary  reduction  in  the  importation  of  pyrites  from  Spai 
have  created  a  deficiency  in  the  supply  of  this  importar 
mineral;  but  the  tension  in  the  situation  is  probably  ovei 
estimated  and  natural  factors  are  applying  the  true  coi 
rectives. 

In  Louisiana  and  Texas  we  possess  the  greatest  deposit 
of  sulphur  (brimstone)  in  the  world,  exploitation  of  whic 
has  heretofore  been  limited  moi'e  by  inability  to  market  t\ 
product  than  anything  else.  Without  any  doubt,  the  suppl 
can  be  increased  immensely.  The  matter  of  sulphuric  aci 
is  perhaps  the  most  complex  of  these  problems.  The  Unite 
States  possesses  ample  sources  of  sulphur,  but  the  grei 
resources  are  remote  from  the  places  where  the  sulphur  : 
mainly  needed,  and  both  utilization  and  transportation  di 
Acuities  stand  in  the  way.  Spanish  pyrites  come  cheapl 
to  places  where  there  are  acid  works  and  local  channels  c 
acid  consumption.  The  utilization  of  the  enormous  quantit 
of  sulphurous  gas  that  is  dispersed  daily  into  the  atmo: 
phere  at  Anaconda,  Mont.,  for  example,  would  necessitat 
a  stupendous  outlay  for  manufacturing  plant,  for  tanl 
cars  and  for  transportation. 

The  production  of  sulphuric  acid  in  terms  of  monohydral 
(H.,SO,)  in  1917  was  about  4,300,000  tons,  against  aboi 
3,900,000  in  1916.  The  Government  estimates  a  requiri 
ment  of  5,000,000  to  5,600,000  tons.  We  imported  froi 
Spain  about  833,000  short  tons  of  pyrites  in  1917,  whic 
may  be  reckoned  as  making  about  1,000,000  tons  of  su 
phuric  acid  (monohydrate).  If,  therefore,  we  are  to  n 
quire  as  much  acid  as  the  Government's  maximum  estimat 
stupendous  though  it  be,  and  if  we  were  not  to  import  an 
pyrites  from  Spain,  we  would  have  to  find  raw  materia 
for  about  2,300,000  tons  of  acid.  Although  that  is  a  vei 
large  figure,  the  situation  as  to  brimstone,  which  perha) 
ought  not  to  be  divulged,  is  of  such  a  nature  as  to  dispel  ai 
alarm.  Moreover,  importations  of  pyrites  will  not  1 
checked  entirely;  the  domestic  production  of  pyrites  is  i 
creasing;  and  smelters  are  adding  to  their  production 
acid  as  a  byproduct;  wherefore  it  need  not  be  assumed  th 
new  sources  for  2,300,000  tons  of  acid  must  be  found. 
1915-16,  sulphuric  acid  of  60°  B.,  which  in  pre-war  times  re; 
ized  about  $6(S)8  per  ton,  sold  at  $50@60  per  ton.  Befci 
the  end  of  1916  the  price  had  receded  practically  to  the  pi' 
war  normal.  Referring  to  this  subject,  the  Engineeri' 
and  Milling  Journal  remarked,  Nov.  18,  1916,  that:  "One  :' 
tne  war  commodities  that  has  come  down  to  earth  is  s- 
phuric  acid.  In  the  acute  period  this  fetched  $50(5)60  i" 
ton.  Ordinary  tower  acid  is  now  down  to  about  $7(5)8  jf 
ton,  which  is  only  a  trifle  in  excess  of  what  it  used  to  J 
m  normal  times.  The  explanation  is  increased  product! .. 
The  consumption  is  still  very  large." 

The  price  of  $7(5)8  per  ton  at  that  time  was  undoubted 
sub-normal,  considering  increased  cost  of  production,  t 
the  beginning  of  1917  the  market  was  $12(5)13,  and  e'O 
that  was  regarded  as  low.  It  advanced  during  1917,  id 
was  quoted  at  $22@25  at  the  close  of  the  year.  The  ^ 
cent  price  in  the  open  market  has  been  about  $25,  but  * 
War  Industries  Board  has  arranged  for  Government  >• 
quirements  at  $18. 

Officials  in  Washington  talked  about  a  sulphuric-til 
requirement  of  about  9,000,000  tons  per  annum,  whih 
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looked  staggering  in  comparison  with  all  previous  pro- 
ductions. The  look  was  different,  however,  when  it  de- 
veloped that  it  was  chamber  acid,  containing  only  about 
62'', c  of  H_SO„  that  was  being  talked  about.  Sulphuric 
acid  is  produced  in  four  common  forms,  viz.,  chamber 
acid,  tower  acid  (containing  about  77.5%  H.SOJ,  acid 
of  66^  B.  (containing  about  93.5%  H,SO,),  and  strong 
acid,  containing  96  to  98%.  The  only  safe  statistical 
basis  is  the  monohydrate  (H.SO,).  Reduced  to  that 
basis,  9,000,000  tons  of  chamber  acid  becomes  about 
5,600,000  tons. 

The  results  of  the  hurricane  in  Louisiana  on  Aug.  6 
were  not  such  as  to  lead  to  an  alteration  of  the  views 
expressed  in  this  article.  The  controversy  among  sev- 
eral bureaus  of  the  Government  is  described  in  detail 
elsewhere  in  this  issue. 


Anaconda  Shows  Its  Nerve 

SPEAKING  at  a  mass  meeting  in  Butte,  on  July  25, 
held  in  honor  of  the  visit  of  John  D.  Ryan,  president 
of  the  Anaconda  Copper  Mining  Co.,  and  Major-General 
Kenley,  commander  of  the  American  air  forces  at  home 
and  abroad,  C.  F.  Kelley,  vice  president  of  Anaconda, 
said  that  on  that  very  afternoon  he  had  been  served  with 
a  demand  from  the  I.  W.  W.  that  wages  of  Anaconda's 
employees  be  advanced  to  a  minimum  of  $6  per  day,  men 
to  be  lowered  and  hoisted  on  the  company's  time,  and 
calling  for  abolition  of  the  rustling  system  and  recogni- 
tion of  the  I.  W.  W.  If  these  demands  were  not  granted 
by  the  following  Saturday,  there  was  threatened  a 
general  strike. 

This  announcement  caused  a  wave  of  indignation  to 
sweep  through  the  meeting.  There  was  a  roar  of  ap- 
plause when  Mr.   Kelley  said: 

"They  don't  have  to  wait  until  Saturday.  They 
have  their  answer  right  now.  The  demand  will  not  be 
granted.  The  company  I  represent  and  other  operating 
companies  in  Butte  will  listen  to  any  request  from 
organized  labor,  but  we  will  not  deal  with  or  recognize 
the  'wobblies.'  " 

This  was  the  straight,  bold  reply  that  excites  admira- 
tion. When  the  Government  arranged  with  the  pro- 
ducers for  the  23 2 c.  price  for  copper,  last  September, 
Anaconda,  along  with  the  others,  agreed  not  to  reduce 
wages,  although  they  were  then  on  the  26c.  basis.  When 
on  July  2,  1918,  the  Government  raised  the  price  for 
copper  to  26c.,  Anaconda  voluntarily  raised  wages  to 
the  extent  that,  after  allowing  for  increased  freight 
rates,  the  company  itself  received  practically  no  benefit 
from  the  advance.  The  copper  producers  are  doing  their 
utmost  to  maintain  the  output  of  copper,  but  are  unable 
tc  equal  the  rate  of  1917,  or  to  supply  all  the  require- 
ments. For  any  body  of  men  to  talk  or  think  strike 
in  this  juncture  is  scarcely  short  of  treason. 


Mr.  Kitchin  Disregards  Mr.  McAdoo 

IT  IS  a  fair  question  whether  Mr.  Kitchin  wants  to 
help  his  country  win  the  war,  or  whether  he  merely 
I  desires  to  take  advantage  of  the  opportunity  to  punish 
the  wealthy.     Mr.  McAdoo,  who  may  ba  fairly  regarded 
[  as  representing  the  Administration,  advises  and  protests 
I  in  vain  against  the  depressing  plans  of  Mr.   Kitchin, 
and  so  does  Secretary  Lane.     The  latter  points  out  the 


great  interest  of  the  Administration  in  maintaining 
and  increasing  mineral  supplies,  for  the  purpose  of 
which  new  capital  must  be  invested,  and  asks  properly 
how  anybody  is  to  be  expected  to  invest  capital  for  this 
or  any  other  purpose  if  it  is  going  to  be  confiscated 
promptly  by  taxation. 

The  bill  that  has  finally  been  framed  by  Mr.  Kitchin 
pays  scant  attention  to  the  recommendations  and  wishes 
of  Mr.  McAdoo.  Fortunately  the  Senate  will  have  a  lot 
to  say  about  the  matter,  but  unfortunately  the  delay 
in  passing  this  legislation  will  have  an  adverse  effect 
upon  the  forthcoming  Liberty  Loan  flotation.  Mr. 
Kitchin  is  to  be  regarded  as  one  of  the  liabilities  of  the 
Adm.inistration,  rather  than  as  one  of  its  assets. 


BY  THE   WAY 
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Mining  C'.amp  Hygiene 

Dave  Foley,  for  30  years  chief  of  police  for  the 
companies  operating  the  iron  mines  on  the  Michigan 
peninsula  and  in  northern  Minnesota,  had  a  rare  fund 
of  personal  experiences,  but,  being  about  as  garrulous 
as  a  ton  of  iron  ore,  he  had  to  be  approached  with 
great  caution,  reminisced  R.  H.  Little  in  the  Chicago 
Herald.  If  the  listener  had  patience  enough,  the 
moment  would  come  when  Mr.  Foley,  his  face  lighting 
up  with  animation,  would  tell  a  story.  Such  a  moment 
arrived  on  one  occasion,  and  the  buzz  of  conversation 
quieted  down  as  it  became  apparent  that  Dave  Foley 
was  suddenly  moved  to  talk.  His  face  lighted  up  as 
he  said: 

"And  have  ye  ever  heard  of  the  time  we  put  the 
lads  in  the  biggest  bunkhouse  on  the  range  into  night- 
gowns? There  wuz  four  hundred  of  the  lads  in  this 
wan  big  bunkhouse.  They  wuz  mostly  Monteniggers 
an'  Croastians  an'  Maltese,  with  here  and  there  a  Finn 
an'  a  Wap.  The  cumpany  had  the  idee  of  lettin'  'em 
live  their  own  ways  in  th'  bunkhouse,  an'  each  divil 
had  a  bunk,  in  which  he  slept  and  whsre  he  always 
kept  a  blanket  an'  a  shirt  an'  three  er  four  yards  of 
sausage  an'  a  couple  o'  bottles  o'  beer  an'  half  a  cord 
of  black  bread  an'  a  bushel  of  garlic.  When  they  turned 
in  fer  the  night  they  jest  crawled  in,  clothes,  boots  an' 
all,  with  th'  beer  an'  the  sausage  an'  the  garlic. 

"But  wan  day  an  officer  of  the  cumpany  comes  out 
from  Pittsburgh,  or  one  of  them  seaport  towns  in  the 
East,  an'  he  takes  one  look  at  the  bunkhouse,  and  they 
carried  him  out  in  a  dead  faint.  We  had  no  pulmotor 
m  them  days,  but  we  gave  him  all  the  fresh  air  on 
the  Mesabi  range,  an'  burnt  a  rag  under  the  nose  of 
him  an'  sent  all  the  way  to  Hibbing  fer  a  bottle  of 
o'  de  cologne  out  of  the  barber  shop  to  sprinkle  on 
his  face. 

"When  he  comes  to  he  goes  to  the  office  an'  he  says 
a  few  things,  an'  then  the  superintendent  sends  fer  me 
an'  he  says:  'Foley,'  he  says,  ''tis  a  new  order.  The 
men  cannot  sleep  in  their  oflfice  clothes  any  more  at 
all,  an'  they  must  be  taught  that  'tis  unconstitutional 
n  Ihe  lp»nd  of  the  free  an'  the  home  of  the  brave  fer  to 
go  ter  bed  with  their  muddy  boots  still  fastened  tite 
on  the  feet  of  'em.  An'  they  must  get  over  the  foreign 
habit  of  sleepin'  on  top  of  th'  groceries,  Foley.  Let 
the   garlic   an'  the   sausages   be   kept   elsewhere.      A  ^'1 
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Foley, '  says  he,  rather  shamed-face-like,  'I  must  tell 
ye,  furthermore,  that  the  order  is  that  the  men  from 
now  on  and  forever  more  shall  wear  becoming  night- 
gowns when  they  retire  to  their  rest  each  an*  every 
night.     That's  ail,  Foley.' 

"  'An'  after  I  git  the  heathen  into  their  little  white 
nighties,'  I  says.  'Do  I  listen  to  them  sayin'  their 
prayers  an'  thin  tuck  'em  in  bed  and  kiss  'em  good 
night?' 

"  'You  can  suit  yourself  as  to  that,'  says  the  super- 
intendent, 'but  get  'em  into  their  nighties.' 

"  'Twas  a  fine  job  that  was  picked  out  fer  me.  I 
paraded  the  divils  at  noon  an'  talks  to  thim  with  the 
interpreters  all  jabberin'  after  me  that  which  I  was 
sayin'  every  time  I  stopped  for  breath. 

"  'Men,'  says  I,  *  'tis  a  Christian  country  you  are  in,' 
says  I,  'an'  ye  will  become  citizens  as  soon  as  you 
show  enough  intelligence  to  put  the  ballot  that  is 
placed  within  yer  hand  into  the  ballot  box.  But  no 
man  can  become  a  citizen  of  the  United  States  except 
he  takes  his  pants  an'  his  onion  soot  an'  his  boots 
offen  him  at  nite  and  wears  a  nightie.  You  are  hereby 
ordered  to  buy  nighties  an'  to  sleep  in  th'  same  as  well. 
Those  of  you  that  refuse  to  become  Christians  can  get 
yer  time  from  the  offis  an'  beat  it  off  the  range.' 

"They  yelled  blue  murder  in  25  different  languiges 
an*  made  a  break  for  the  offis  for  their  pay.  An'  thin 
they  thought  it  over  an'  sed  they  would  stand  for  the 
nighties,  an'  I  assessed  each  man  50  cints  fer  a  night 
shirt.  I  sent  a  polisman  to  raid  all  th'  towns  on  the 
range  an'  buy  four  hundred  night  shirts.  He  got  'em, 
an'  that  night  come  bedtime  I  marched  in  with  ten 
of  the  mining  company  police,  all  carryin'  fine,  long  clubs 
fer  the  purpose  of  skiddin'  the  terriers  out  of  their 
clothes  an'  sliding  'em  into  the  nighties. 

"  'Twas  a  busy  night,  but  finally  the  job  wuz  done  an' 
each  an'  every  man  was  sittin'  on  the  edge  of  his  boonk 
saying  horrible  things  in  a  furrin  languige,  but  every 
man  Jack  of  'em  was  fairly  radiant  in  his  cute  little 
nightie. 

"You  shud  have  seen  'em.  There  wuz  about  only 
50  he-nighties  to  be  found  in  th'  stores,  an'  so  the 
man  I  sent  to  buy  'em  had  filled  out  the  order  with 
ladies'  nightgowns  an'  dressing  jackets  that  was  all 
frills  an'  soft  laces  an'  blue  and  pink  ribbons  forninst 
them.  Ah,  'twas  a  sight  of  a  lifetime.  But  a  week  it 
took  before  we  could  persuade  'em  to  git  into  their 
nighties  without  threatenin'  'em  with  an  ax.  Every 
night  after  that  after  the  men  had  crawled  into  their 
toonks  we  would  make  the  grand  rounds  to  see  that 
ivery  man  hed  on  his  nightie.  An'  there  was  many 
to  point  out  thim  that  had  put  their  nighties  on  over 
their  coat  an'  pants  because  they  wanted  to  see  us 
haul  'em  out.  And  every  man  we  wud  catch  who  had 
tried  to  deceive  we  wud  rap  briskly  on  the  feet  of 
him  with  a  poplar  club.  'Come  out,  ye  stiff'-necked  polar 
bear,'  I  wud  say,  'skin  off  yer  clothes  an'  yer  onion 
soot  an*  climb  inter  yer  little  lace  nightie  like  a  citizen 
of  the  United  States.    *Tis  the  law  of  the  land!' 

"But  aftf^r  awhile  they  got  used  to  the  nighties,  an* 
very  proud  of  them,  too,  did  they  get,  an*  they  took 
to  wearing  *em  on  Sunday  the  same  as  you  would  a 
dress  suit  an'  a  silk  hat.  An'  when  new  immigrants 
arrived  they  wouldn't  let  'em  into  the  bunkhouses  unles.s 
they  (ud  .show  a  proper  nightie." 


Edward  Dyer  Peters 

We  abstract  the  following  from  a  biography  of  the 
late  Edward  Dyer  Peters  by  Eleanor  Bradley  Peters,  re- 
cently published: 

Extract  from  a  Colorado  paper  1870  or  1871: 

Middle  Boulder:  Silver  Bullion  Shipments.  The  first  two  ship- 
ments of  silver  from  A.  D.  Breed's  new  reduction  works  at  Middle 
Boulder  were  made  within  the  past  five  days.  The  first  of  these 
embraced  400  lb.,  and  the  last  6200  oz.  of  silver,  in  bars,  the 
product  of  ore  from  the  Caribou  mine.  The  bullion  has  been 
forwarded  to  New  York  ....  Under  the  skillful  management 
of  such  competent  millmen  as  Charles  E.  Sherman  and  E.  D. 
Peters,  this  mill  will  henceforth  be  found  all  that  could  be  desired 
and  will  take  the  lead  in  Colorado  in  the  production  of  silver 
bullion. 

From  another  Colorado  paper  of  a  little  later  date  (1872) : 
A  Good  Appointment :  Edward  D.  Peters,  a  young  man  of 
rare  abilities  and  acquirements,  and  who  has  few  equals,  tlieo- 
retically  or  practically,  in  mining  and  milling,  has  been  ap- 
pointed and  confirmed  territorial  assayer  for  the  southern  dis- 
trict of  Colorado,  the  office  being  located  at  Fairplay.  Park 
County.  At  present  Mr.  Peters  is  engaged  at  A.  D.  Breed's 
reduction  works,  at  Middle  Boulder,  as  assayer.  We  con- 
gratulate him  upon  his  appointment,  and  the  people  of  the  South 
in  obtaining  the  services  of  so  thorough  and  correct  a  metal- 
lurgist. 

His  first  contributions  to  the  Engineering  and  Mining 
Journal  were  made  at  this  time,  while  he  was  assayer  at  the 
first  Caribou  Silver  Mill,  in  Boulder  County,  when  he  sent 
some  brief  notices,  on  milling  results,  to  Dr.  Raymond. 

From  July,  1871,  to  March,  1872,  he  was  superintendent 
and  metallurgist  of  the  largest  silver  mine  in  the  country 
(the  Caribou),  which  position  he  resigned,  having  received 
an  appointment  in  February,  1872,  from  the  Governor  of 
the  Territory,  as  territorial  assayer  for  the  southern  part 
of  Colorado.  In  the  fall  of  the  same  year  he  built  the 
Mount  Lincoln  smelting  works.  He  writes  Irom  Dudley, 
Feb.  1,  1873: 

It  is  a  beautiful  winter's  morning,  and  I  can  hardly  realize 
that  I  am  in  the  center  of  the  RocJvy  Mountains  almost  11,000 
ft.  above  you.  My  office  is  in  a  little  flat,  surrounded  by  thick 
pine  forests,  and  just  at  the  very  foot  of  the  highest  peak  in 
this  whole  range  from  British  America  to  Mexico.  The  ground 
commences  rising  from  my  very  doorstep,  and,  in  the  course 
of  one-eighth  of  a  mile,  becomes  so  steep  that  only  the  little 
Me.xican  jack  can  be  used  to  pack  up  provisions  and  supplies 
to  our  mines,  which  are  situated  almost  on  the  summit  of  the 
highest  peaks.  As  the  snow  lies  some  five  feet  in  the  timber 
on  the  mountain  sides,  even  they  are  useless  now,  and  are 
down  on  a  rancho,  in  the  valley,  some  50  miles  from  here, 
dying  as  fast  as  they  can,  from  the  epizootic.  We  have  lost 
some  40  in  the  last  month,  and  all  the  horses  have  it  so  badly 
that  we  only  get  our  mails  from  Denver  every  two  or  three 
weeks,  brought  up  by  bull-teams.  The  smelting  furnace,  which 
I  built  last  fall,  and  for  which  I  imagine  that  I  have  the  same 
sort  of  affection  that  a  mother  has  for  a  pet  child  is  running 
finely,  without  any  delays  or  drawbacks,  and  is  building  me  up 
quite  a  reputation  throughout  the  territory.  W^hen  I  came  here 
I  was  simply  "Professor"  or  "Captain"  (every  man  has  a  title 
out  here,  vou  know).  When  the  furnace  started  up  successfully 
I  was  at  once  dubbed  "Major,"  and  since  then  have  usually 
been  addressed  as  "Colonel."  I  expect  a  Brevet  Generalship 
shortly,  as  promotion  is  rapid  in  this  country,  but  if  I  should 
ever  make  a  failure  it  would  not  take  long  to  degrade  me  to  the 
ranks.  However.  I  am  not  afraid  of  that.  The  ores  are  easily 
treated.  There  is  a  fascination  in  the  business  that  I  am 
engaged  in  that  you  will  not  appreciate.  It  is  certainly  a 
pleasant  trade  to  take  the  muddy  ore  from  the  mines,  to  de- 
termine its  exact  value  and  pay  for  it,  to  put  it  through  the 
different  furnaces,  and  finally  bring  out  the  gold,  silver,  copper 
and  lead,  and,  above  all,  to  have  the  products  agree  exactly 
with  the  amount  that  you  promised  beforehand.  There  is  a 
touch  of  old  alchemist's  mysteries  about  it  which  renders  it 
always  new  and  interesting,  and  one  feels  every  day  that  he 
is  not  only  adding  to  the  material  wealth  of  the  world,  but  Is 
also   filling  his  own   mind   and   pocket. 

In  November,  1874,  he  returned  to  the  East.  Mining  was 
at  that  time  in  a  very  low  state;  the  ores  in  Colorado  were 
supposed  to  be  worked  out,  and  Peters  gave  up  all  hope  of 
continuing  in  his  chosen  profession. 


"The  Rocky  Mountain  Canary,*'  as  the  burro  is  called 
there,  is  an  important  link  in  the  war  organization  in 
France,  which  at  present  is  impressing  itself  so  strongly 
upon  the  German  consciousness,  says  the  Sun.  He  is 
lending  his  strength  to  the  Entente  as  a  bearer  of  ma- 
terials to  fields  of  battle  to  which  the  motor  truck  and 
the  horse  cannot  penetrate. 

Patient  beyond  prai.se,  uncannily  surefooted,  reflec 
live,  slow  but  certain,  and  indifferent  to  the  enemy'- 
shell  fire,  the  burro  is  making  himself  a  name  in  the  line 
Tie  has  made  a  record  in  France  by  his  ability  to  g< 
anywhere  and  his  phlegmatic  indifference  to  fire. 
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Personals 


Have  Voii  Contributed  to  tlie  Association 
of  the  'iltii  Kn^ineers? 

Krne*t  Ilibbert  is  with  the  British  Amer- 
ica Xickel  Coi-p.,  at  Sudbury,  Ontario. 

Harry  J.  Wolf  examined  silver-lead  prop- 
erties near  Georgetown,  Colo.,  recently. 

H.  C.  BelUnBer,  general  manager  of  the 
Chile  Exploration  Co.,  has  recently  returned 
from   Chile. 

S.  Ford  Katon,  of  the  Guomoco  Mining 
Co.,  Simiti,  Colombia,  expects  to  be  in  New 
York  in  October. 

G.  L..  Sheldon,  of  Ely,  Xev.,  is  doing  ex- 
amination work  in  Beaverhead  County, 
Montana,    and    has    headquarters    at    Dillon. 

Oeorgre  Kidgway  has  retired  from  the 
management  of  the  Lancefield  mine.  Beira, 
West  -Australia.  He  has  been  succeeded  by 
A.  E.   Faul. 

L.  \V.  Trumbull,  State  geologist  of  Wyom- 
ing. recentl>-  spent  a  week  in  Beaverhead 
County.  Montana,  examining  the  various 
oil   fields. 

^San1uel  W.  Colien  has  returned  to  Mont- 
real after  a  month's  tour  of  inspection  of 
mining  proi)erties  in  Northern  Ontario,  Ne- 
vada and  Colorado. 

A.  a.  Mackenzie,  secretary  of  the  Utah 
section  of  the  American  Mining  Congress, 
IE  in  Washington  in  the  interest  of  mining 
in  the  intermountain  region. 

George  A.  Packard  has  returned  to  his 
office  at  50  Congress  St.,  Boston,  jMass., 
after  having  been  absent  on  consulting  work 
in  the  West  for  five  months. 

Prof.  R.  C.  Wallace,  head  of  the  depart- 
ment of  geology  and  metallurgy,  University 
of  Manitoba,  has  been  appointed  mining 
commissioner  of  Northern   Manitoba. 

I      Sergio    Bagnara,    metallurgist    of   the    St. 

Ijoseph  Lead  Co.  of  Bonne  Terre.  Mo.,  is  on 
his  way  to  Washington,  having  been  ap- 
pointed metallurgical  engineer  to  the  Ord- 
nance Department. 

Richard  Hamilton  has  been  elected  presi- 
dent of  the  Chamber  of  Mines  of  Western 
Australia,  for  the  twentieth  year.  G.  M, 
Roberts  has  been  elected  a  vice-president, 
vice   R.  B.   Nicolson,   deceased. 

,     D.   D.   Conduit  and   F.   W.   Reeves,  of  the 

U.  S.  Geological  Survey,  have  recently  been 
iin  the  Dillon,  Mont.,  section,  studying  oil 
;|>ossibilities  and  in  particular  examining 
oil  shales,   of  which  samples  were   taken. 

'  Forest  R-ntherford,  consulting  engineer, 
is  in  Colorado  making  an  examination  of 
Isome  large  mining  properties,  and  while 
there  will  attend  the  Colorado  meeting  of 
I'.he  American  Institute  of  Mining  Engineers. 

E.  J.  Mehren,  editor  of  "Engineering 
News-Record,"  and  Floyd  W.  Parsons, 
^ditor  of  "Coal  Age,"  will  attend  the  Colo- 
■ado  meeting  of  the  American  Institute  of 
Mining  Engineers  during  the  coming  week. 

S.  F.  Shaw  is  making  a  trip  of  inspec- 
ion  to  the  Monclova,  Reforma  and  Bo- 
lanza  units  of  the  American  Smelting  and 
'defining  Co.,  after  which  :Mexican  head- 
luarters  will  be  at  Charcas.  San  Luis 
■■^otosi. 

Prof.  Theodore  Simons,  of  the  Montana 
^tate  School  of  Mines,  has  returned  to  Butte 
"rem  a  two-weeks'  visit  to  Philipsburg, 
>Iont..  where  he  investigated  the  mangan- 
!;se  mining  and  milling  problems  of  the 
district  for  the  U.  S.  Bureau  of  Mines. 

t  Walter  Harvey  Weed  recently  returned 
rem  the  West  after  several  months'  ab- 
ence  from  New  York  and  left  again  to 
xamine  a  lead-zinc  property  in  Quebec  on 
i.ug.  25.  He  will  therefore  be  unable  to 
ttend  the  Colorado  meeting  of  the  Ameri- 
an  Institute  of  Mining  Engineers. 

Forrest  B.  Caldwell,  of  the  California 
.Itate  Bureau  of  Mines,  has  arrived  at  Med- 
ord,  Calif.,  as  the  reprensentative  of  the 
J.  S.  Bureau  of  Mines.  to  examine 
ine  chrome  deposits  in  Jackson  County,  af- 
i?r  having  completed  a  similar  survey  in 
•iskiyou  County. 

'  Pe'c.v  K.  Barbour,  formerlj-  managing 
ditor  of  the  "Journal,"  has  been  appointed 
!  Captain  in  the  U.  S.  Engineers,  and  is 
.  waiting  assignment.  .Air.  Barbour  left  the 
Journal"  to  become  Deputy  Superintendent 
f  the  New  York  State  Troopers,  from 
■hich  organization  he  has  received  a  leave 
I  absence  for  the  period  of  the  war. 

,  Miss  Ifelen  "E.  Guyer,  of  Boston,  has  been 
ppointed  chief  clerk  of  the  Tucson  station 
t  the  U.  S.   Bureau  of  Mines.     This  is  the 


first  time  that  such  a  position  has  been 
awarded  to  a  woman.  Miss  Guyer  was 
formerly  an  a.ssistant  in  the  chemical  di- 
vision of  the  University  of  Illinois.  She 
joined  the  Bureau  of  Mines  force  in  191C. 

Capt.  Curtis  W.  Mc<iraw,  a  .son  of  Jan.es 
H.  McGraw.  i>resident  of  the  McGraw-Hill 
Co.,  Inc..  has  been  wounded  in  France  I>y  a 
shell  fragment  and  is  now  convalescent  iii  a 
British  military  hospital  near  London. 
Captain  McGraw  is  a  graduate  of  the  I'JIV 
Plattsburg  Cami)  and  was  commissioned  in 
August  of  last  year.  He  has  two  brothers 
in   the  service. 

James  Colquohoun,  for  many  years  in 
charge  of  the  Arizona  Copper  Co.'s  mines 
at  Clifton,  Ariz.,  is  thought  to  have  been 
lost  in  the  general  disorder  that  has  fol- 
lowed the  rise  of  the  Russian  Bolsheviki. 
He  left  \rizona  to  develop  copper  deposits 
in  the  Caucasus  mountains.  Latterly  he  is 
understood  to  have  been  operating  in  the 
oil  fields  of  the  Batum  district  of  south- 
eastern European  Russia.  Mrs.  CoUiuo- 
houn  has  received  no  word  from  her  hus- 
band for  the  last  five  months.  One  of  her 
two  sons,  both  born  in  Clifton,  was  killed 
in  a  Scottish  regiment  during  the  first  few 
months  of  the  war.  The  second  is  with 
the  British  forces  in  France. 


Obituary 


Earl  G.  Austin,  an  American  mine  fore- 
man employed  at  Nacozari,  Son.,  Mex.,  died 
on  Aug.  13  from  wounds  inflicted  by  three 
Me.xicans  whom  he  had  refused  to  promote 
from  muckers  to  timbermen.  He  was  burii'd 
in   Colorado   Springs. 

X.  Bruce  MacKelvie,  president  of  the 
Butte  &  Superior  Mining  Co.,  was  drowned 
on  Aug.  17,  while  bathing  near  his  estate 
at  Port  Washington.  N.  Y.,  due  to  a  stroke 
of  apoplexy.  Mr.  MacKelvie  was  39  years 
old.  He  was  connected  with  the  brokerage 
firm  of  Hayden.  Stone  &  Co.,  of  New  York, 
and  was  a  director  in  various  other  cor- 
porations. 


Societies 


Chemical  Alliance,  Inc.  The  committee 
on  acids  has  called  a  meeting  of  all  mem- 
bers of  the  acids  section  at  the  Hotel  Tray- 
more,  Atlantic  City,  N.  J.,  on  Sept.  6  at 
2.30  p.  m.  All  members  of  the  fertilizer 
section  who  are  producers  of  sulphuric  acid 
have  been  notified  to  be  present. 

Northwest  Mining  Association  has  decided 

to  call  an  international  conference  to  dis- 
cuss the  gold  problem  and  suggest  methods 
to  aid  production.  All  in  northwestern 
states  and  British  Columbia  have  been  in- 
vited to  attend.  Special  invitations  have 
been  sent  to  the  Minister  of  Mines  and  Min- 
ister of   Finance   for    British   Columbia. 

Engineers'    Club    of    Northern     .Alinnesota 

visited  the  mines  of  the  Cuyuna  range  on 
Aug.  23  and  24.  The  members  left  Hib- 
bing  on  Aug.  22  in  automobiles  for  Grand 
Rapids,  Minn.,  where  sujiper  was  served. 
Starting  anew,  they  reached  Crosby.  Minn., 
on  the  evening  of  .\ug.  23.  The  following 
day  was  spent  in  visiting  the  mines  near 
Crosby. 

.'Vmerican    Institute   of   Alining    Kngineers, 

New  York  Section.  The  following  will  at- 
tend the  Colorado  meeting  of  the  In.stitute 
during  the  coming  week:  Sidne>-  J.  Jen- 
nings. Herman  Garlichs,  C.  S.  Witherell, 
W.  R.  Ingalls,  Bradley  Stoughton,  J.  I. 
Thompson.  D.  J.  McAdams,  Jr..  J.  Malcolm 
Muir  and  guest.  Mr.  and  Mrs.  H.  N. 
Eavenson,  Mr.  and  Mrs.  C.  Kemble  Bald- 
win, Mr.  and  Mrs.  A.  T.  Hyde.  Mr.  and 
Mrs.  Rudolf  Gahl,  and  Mr.  and  Mrs.  George 
D.   Barron. 

Uuluth  Engineers'  Club.  Following  the 
first  meeting  on  May  20  at  the  Kitchi 
Gammi  Club.  Duluth.  Minn.,  at  which  the 
question  of  organizing  a  club  was  discussed, 
the  committee  of  Duluth  engineers  called 
another  meeting  on  Aug.  5  and  held  a  din- 
ner at  which  Alfred  D.  Flinn.  secretary  of 
Engineering  Council,  was  a  guest.  Mr. 
Flinn  delivered  an  address  upon  the  "Cen- 
tralized .Activities  of  .Vational  Engineering 
Societies."  The  committee  submitted  ar- 
ticles of  incorporation,  which  were  adoi)ted 
with  minor  changes.  The  following  officers 
were  elected :  W.  G.  Swart,  president  :  E. 
R.  Lewis,  first  vice  president  :  W.  X.  Ryer- 
son,  second  vice  president ;  W.  H.  Wood- 
bury, .secretarv ;  AV.  H.  Gallagher,  treas- 
urer;   F.    E.    House,    T.    AA^    Hugo.    AV.    F. 


'  cnwedes  and  F.  E.  Downing,  dlrectord. 
i-Tfforts  are  now  being  made  further  to  de- 
f  loi>  the  organization  In  whieli  it  is 
r'anned  to  include  all  who  can  properly  be 
i^:!aHsed  as  engineers.  Th<'  highest  profes- 
sional standard  Is  desired  that  is  consistent 
with  broad-minded  demoeracy. 


Trade  Catalogs 


Taber  Rotary  Pumps.  Taber  Pump  Co.. 
Buffalo,  N.  Y.  Catalog  No.  14;  pp.  80; 
6i  X   O;  ;   illustrated. 

Conduit  Fittings,  Etc.  Steel  City  Elec- 
tric Co.,  Pittsburgh,  I'enn.  Catalog  No.  33  ; 
pp.    108;   C  X  9;  illustrated. 

Electric  Grab-Bucket  HoistM.  Sprague 
Electric  AVorks  of  General  Electric  Co., 
.New  York.  Bulletin  No.  48,938,  .superseding 
No.   902;  pp.  24;  8  x  lOi;  illustrated. 

Internal  Combustion  Locomotives  is  the 
title  of  Record  .No.  85.  issued  by  the  Bald- 
win Locomotive  AVorks.  Philadelphia.  Penn.. 
and  dealing  with  gasoline  locomotives  of  a 
number  of  sizes  and  classes.  Pp.  32  ;  9  x  6 
in.  ;   illustrated. 

Transformers.  General  Electric  Co., 
Schenectady,  N.  Y.  Bulletin  No.  45,203  ;  pp. 
t;  8  X  lOJ;  illustrated.  Describes  the  con- 
struction and  efiuipment  of  type  H,  form 
KDD,  circular  coil  tran.sformers,  oil  insu- 
lated and  self-  or  water-cooled,  made  in 
medium  sizes  for  moderate  voltages. 


Industrial  News 


Chicago  Pneumatic  Tool  Co.  announces 
that  the  contract  ha.s  been  let  and  work 
started  on  the  erection  of  an  up-to-date 
addition  to  its  Cleveland  plant,  which  is 
planned  to  double  the  present  output.  It 
is  expected  that  work  will  be  completed  on 
the  building  itself  about  Nov.  I  and  that 
the  additional  production  contemplated 
will  be  available  very  .soon  thereafter.  The 
company  has  appointed  C.  AV.  Cross  a.s 
special  representative  for  the  sale  of  imeu- 
matic  tools  to  railroads,  vice  L.  C.  Sprague. 
promoted  to  be  district  manager  of  sales 
for  the  company  at  New  York. 


New  Patents 


United  States  patent  specification  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  each. 
British  patents  are  supplied  at,  40c.  each. 

Mine  Hoists,  Interlocking  Control  For. 
Charles  L.  Perry,  Schenectady,  N.  Y.,  as- 
signor to  General  Electric  Co.  (U.  S.  No. 
1,273,661  ;  July  23,   1918.) 

Sulphur  from  Pyritic  Mat-erial,  Process 
of  Recovering.  Addison  F".  Hoffman,  Pitts- 
burgh. Penn.  (U.  S.  No.  1,273,370;  July 
23.  1918.) 

Xickel  from  Xickel-Copi)er  .Alloys.  Method 
of  Separating.  Joseph  Dhavernas,  Xew 
Brunswick,  N.  J.,  assignor  to  United  States 
Nickel  Co.,  New  Brunswick.  N.  J.  (U.  S. 
No.  1,273,465;  July  23,  1918). 

Cerium,  Process  for  Making  Metallic. 
.A lean  Hirsch  and  JIarx  Hirsch,  New  York. 
-N.  Y..  assignors  to  Alpha  Manufacturing 
Co.      (U.   S.   No.   1,273.223;  July   23,    1918.) 

Ore-Separator.  Frank  Gottfried  Schmidt. 
San  Jo.se,  Calif.  (U.  S.  No.  1,272.125;  July 
9,  1918.) 

Concentrator,  l>rj-.  August  B.  Bmery,  Mes- 
sina, North  Transvaal,  South  .Africa.  <l'. 
S.   No.    1.272,642;   July   lO.    1918) 

Magnesium  O.xide  from  Dolomite,  Process 

for  Obtaining.  .Ardon  .AI.  Mitchell.  Tuck- 
ahoe.  N.  Y..  a.ssignor  to  Mitchell  &  Crenelle. 
Inc..  New  York,  N.  Y.  (  U.  S.  No.  1.273,lin  : 
July    16,    1918) 

.Silver,  Preparation  of  Proteid.  Yutaka 
Nukada.  Tokyo,  Japan.  (U.  S.  No.  1,272.- 
987 ;    July    16,    1918) 

Spe«-ific-Gravity  Scale.  Christopher  -A. 
Becker.  AVest  Nutley,  N.  J.,  assignor  to  the 
Torsion  Balance  Company.  N- w  A'ork  (U. 
S.  No.  1,272.605;  July  9,  1918) 

Titanium  Oxide  Concentrate  and  Method 
for  Obtaining  Same.  Auguste  J.  Rossi. 
Xiagara  Falls.  N.  Y..  a.«signor  to  the  Ti- 
tanium .Alloy  Manufacturing  Co..  New  York. 
.V     V.      (U.  S.   .No.   1,272.855;  July  16,   1918) 

Tube-Mill  Feeder.  Harry  AV.  Hardingf, 
.Xew  York.  N.  Y.  (U.  S.  No.  1.272.801  ; 
Julv   16,    1918) 
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?«.\\    FKAXCISCO-      Vug.   21 

Tlif  second  Annual  Repoi :  of  the  Pan- 
American  Petroleum  and  Transport  Co.  for 
the  year  ended  Dec.  31.  19iT,  shows  net 
earnings:  applicable  to  divi'";nds  on  com- 
mon stock  amounting:  to  $3,536.7L'8.  an 
equivalent  to  $5.80  per  share  on  609.895 
shares,  outstanding,  of  $50  per  share  par 
value.  Gross  income  from  operations  for 
the  year  amounted  to  $4,512,649.  Only 
$401,372  of  this  total  was  received  from 
operation  of  oil  properties.  The  revenue 
derived  from  steamships  amounted  to 
$4,111,278.  The  company  now  has  18  ships 
afloat,  of  an  aggregate  carrying  capacity 
of  145.965  tons.  Five  ships  are  under  con- 
struction, of  an  aggregate  carrying  ca- 
pacity of   28.305   tons. 

Road  Construrtion  for  Transportation  of 
chrome  ores  in  Siskiyou  County  is  receiv- 
ing Covernment  aid  through  the  Forestry 
Service  and  at  the  suggestion  of  Albert 
Burch.  of  San  Francisco,  representing  the 
War  Industries  Board.  The  advice  of  Con- 
gres.-^man  Flaker  as  to  the  part  the  Gov- 
ernment would  assume  in  the  undertaking 
makes  it  appear  that  a  sum  of  .$97,000  will 
be  e.\pended  in  road  construction  and  that 
Siskivou  County  had  contributed  $10,000  of 
this  amount  ;  the  inference  following  that 
the  Government  will  provide  the  remain- 
ing $87,000,  which  would  be  ridiculous  if 
true.  The  facts  are  that  through  the  For- 
estry Service  the  Government  has  appro- 
priated $10,000  and  the  County  of  Siskiyou 
$10,000.  making  a  total  of  $20,000  to  be  ex- 
pended under  the  direction  of  the  Depart- 
ment of  Agriculture.  The  chrome  producers 
have  agreed  to  contribute  at  the  rate  of 
4c.  per  ton  mile,  or  a  maximum  of  $2  a  ton, 
toward  the  maintenance  of  the  roads. 

Gold     Production     in     California     in     1918 

will  probablv  be  20  or  25'^,  lower  than  in 
1917.  This  falling  off  is  due,  of  course, 
to  high  costs  of  mining,  delay  in  receiving 
supnlies  and  materials,  diminution  in  labor 
and  the  decreased  efTiciency  of  labor.  There 
has  been  practically  no  new  investment  in 
gold-mining  properties  so  far,  and  it  is  not 
likelv  that  whate\er  relief  may  come  from 
the  "Government  will  be  eff-^ctive  early 
enough  to  encourage  renewed  investment 
and  development  of  new  ground  before 
1919.  The  remedy  of  the  present  evil  sug- 
gesti'd  bv  the  conffrer.ce  of  Aug.  12-1-1. 
that  the  Governmert  ,)rovide  a  bonus  for 
gold  production,  does-  not  meet  the  ap- 
l)roval  of  most  of  the  arge  producers.  The 
disavowal  of  intention  to  place  a  premium 
on  gold  with  which  the  resolutions  of  the 
conference  were  concluded  may,  in  theory, 
mean  just  what  the  conference  meant  to 
express:  but  in  its  practical  application  a 
bo"n«  amounts  to  the  same  thing  as  a 
premium.  And  so  far  as  any  actual  relief 
to  the  gold  miners  is  concerned,  the  thought- 
ful and  conservative  gold  product-rs  of 
California  belie^•e  the  plan  to  be  imprac- 
ticable and  without  merit  of  serious  consid- 
eration. It  would  no  doubt  be  a  scheme  of 
great  prospective  prosperity  for  the  pro- 
moter and  stockseller. 

nKNVKR — .\UK.   20 

f'rll»pl«»  Creek  Gold  I*rodu«-ti<>B  is  being 
maintained  at  its  normal  level  of  about 
$1,000,000  monthl.v.  in  spite  of  adverse 
conditions  in  the  form  of  increased  cost 
of  all  mining  supplies  and  increased 
freight  rates.  Present  prospects  are  that 
the  production  will  he  kept  up  to  normal 
during  the  war.  hut  it  will  probably  be  in- 
creased after  the  war  when  a  downward 
adjustment  In  cost  of  labor  and  supplies 
ma.v   be  expected. 

MaiiKanrHe  Ore  l.s  available  in  large 
riu;iniitieH  In  the  Ijeadvllle  district,  but  the 
mining  outlook  Is  not  encouraging,  on  ac- 
count of  th<-  uncertainties  of  the  future 
caused  by  war  eotiditlons.  Most  of  the 
ore  avallabli-  re-'uires  careful  handling, 
and  »he  nrrr'T,  ,,f  iiroflt  Is  small.  If  the 
{■\r    ■     ■  'if  th4'   metal    drops   a 

f<  ■     faees    a    loss        It    is 

ti'  Is    of    this    ore    will 

«'  "f   the    i;.")';     Increase 

It  a  eorrespondlng   In- 

!-•  ••    Is   allriwed. 

.\  fVonuM  oa  <.i.l«l  «aH  nn>'  of  the  chief 
i«ul>l<'<-tK  dl»<-ijt-»«'d  .-it  the  recent  m.-eting 
of    111"    <•.,!•,    1.1.,    .M.-I.il     .Mlriltur    A«snri:it  iorj 


and  the  Colorado  Chapter  of  the  American 
Mining  Congress  hold  in  Denver.  Resolu- 
tions were  adopted  calling  attention  to  the 
deplorable  situation  of  the  gold  mining 
industry.  In  resolutions  it  was  pointed  out 
that  owing  to  the  rapidl.v  increasing  cost  oi 
labor  and  supplies  in  gold  mining  opera- 
tions, with  the  value  of  gold  at  a  sta- 
tionary level,  most  of  the  larger  low  grade 
and  virtually  all  of  the  smaller  gold  mines 
cannot  be  operated  at  a  profit.  Attention 
also  is  called  to  the  important  fact  that 
our  war  operations  must  be  financed  on  a 
gold  basis  of  credit,  and  that  the  produc- 
tion of  gold  should  be  maintained  and  in- 
creased. With  such  conditions  prevailing 
the  mining  men  resolved  that  it  was  the 
sense  of  the  meeting  that  of  the  variou- 
relief  measures  proposed,  the  following  will 
be  most  effective  in  stimulating  and  main- 
taining the  production  of  gold  in  the  United 
States:  "Purchase  by  the  United  States 
Treasury  of  all  gold  newly  produced  from 
mines  in  the  United  States  and  its  de- 
pendencies at  a  price  sufficient  to  cover  the 
increased  cost  of  production  since  July, 
1914,  adeciuate  pro^■ision  being  made  that 
all  amounts  over  and  above  the  standard 
price  of  $20.67  per  ounce  shall  accrue  to 
the  benefit  of  the  companies  or  individuals 
who  produce  the  ores  or  mill  products  from 
which  the  gold  is  derived,  and  no  part  of 
such  amounts  shall  be  absorbed  by  in- 
creased charges  for  smelting,  milling,  re- 
fining, or  freight." 

SALT    LAKE    CITY — Aug.    23 

Increase?  Wages  for  Shaftmen  demanded 
in  the  Tintlc  district,  would  raise  the  pay 
for  *hi£  class  of  work  to  $7  per  day.  This 
wage,  as  fixed  by  the  Tintic  District  Mm- 
ers'  Union,  will  amount  to  $1.75  more 
per  day  than  the  wage  of  the  ordinary 
miner  in  Tintic.  which  is  $5.25  per  day.  It 
has  been  the  custom  at  Tintic  to  pay  50c. 
a  day  more  for  shaft  work  than  the  or- 
dinary miner  received.  The  effect  of  thi  ; 
demand  on  undertakings  where  shaft  woil< 
is  needed  can  easily  be  imagined.  The 
case  in  point  is  the  new  shaft  of  the  Chief 
Con-solidated  Company.  At  the  beginnmg 
of  this  work  the  men  received  $6.50  a  day. 
and  when  thev  struck  for  more  pay.  new 
men  were  put  on.  Then  followed  the  ac- 
tion of  the  Tintic  District  Miners'  Union, 
which  passed  a  resolution  fixinr  the  wage 
at  $7  a  day. 

Vfah    Chapter   of    .Vinerican    IMining    Con- 

Kress  received  the  following  telegram  on 
.Aug.  3  from  secretary  A.  G.  Mackenzie, 
which  embodies  the  reply  of  Secretary  of 
I^abor  W.  B.  Wilson  to  the  telegram  sent 
bv  the  chapter  on  .July  29.:  "Have  just 
f.nished  interview  with  Secretary  of  I..ahor 
Wilson  and  Felix  Frankfurter.  Assistant 
S'^cretary  of  I>abor  and  Chairman  of  the 
War  Policies  Board,  at  which  your  tele- 
gram of  Jul.v  29  was  presented  by  me. 
After  reading  your  message  and  discussing 
the  Utah  situation.  Secretary  Wilson  asked 
me  to  give  you  his  definite  assurance  that 
no  attempt  to  establish  fixed  scales  would 
be  undertaken  until  after  all  interests  con- 
cerned had  been  freely  consulted  and  hatl 
an  opportunity  to  piesent  suggestions  anl 
criticisms  of  any  plan  offered.  He  said  he 
appreciated  some  of  the  ditflculties  under 
which  I'tah  metal  producers  are  now  oper- 
ating and  that  his  department,  although 
anxious  to  reduce  as  soon  as  possible  the 
economic  waste  resultant  from  labor  drift- 
ing from  plaeo  to  i)lace,  is  also  anxious  not 
to  take  any  action  that  would  foi-ce  an.v 
properties  to  suspend  operations.  He  said 
local  conditions  should  be  fully  recognized 
in  an.v  wage-staV)ilizatlon  plan  undertaken 
and  asked  me  to  assure  you  that  he  does 
not  favor  the  suggestion  to  establish  a  uni- 
form zone  scale  and  leave  adjustments  until 
later,  as  he  recognizes  that  such  a  program 
would  be  very  likely  to  lead  tn  dislur- 
banceR." 

I*r«'l'»"in>»rv    Fiirures    of    I'tnh    I'rodui-tion 

for  1917  cotnpiled  by  the  U.  S.  Geological 
Survey  show  the  value  of  lb.-  output  to  have 
bien  $9').:!l.'8.00(i.  holding  the  record,  in 
pplte  of  higher  costs  than  in  1916.  shortage 
of  labor,  smelter  embargoes,  and  excep- 
tionally severe  weather  during  a  large  pari 
of  the  winter.  .\lso  fhi-  prices  obtjiltied  for 
rnct:ils  cvci'pt   In  the  case  of  silver,  were  not 


as  higli  as  in  191(j.  The  gold  output  for  the 
year  amounted  to  $3,355,156,  and  the  silver 
outi)Ut  to  13,479.133  fine  oz.  Copper  pro- 
duced was  246,674,153  lb.,  of  a  value  of 
.'(;67,342.044  ;  lead.  178,521,958  lb.,  of  a  value 
of  $15,352,888;  and  zinc.  21,286.871  lb., 
this  being  slightly  less  than  the  1916  pro- 
duction. Comparing  production  during  the 
hitter  half  of  1917  with  production  during 
tlie  first  part  of  the  present  year,  it  appears 
th;it  Bea\er  Count.\'  and  Park  City  have 
licen  making  increased  shipinents,  and  that 
le  s  o.e  has  been  coming  in  from  Bingham 
and  Tintic,  the  latter  district  showing  a 
decrease  to  al)out  28,000  tons  a  month. 
I'ark  City  production  has  this  year  been  at 
the  rate  of  about  9000  tons  monthly.  Of 
the  total  output  of  the  state,  Bingham  pro- 
duced 75  per  c:nt.  Production  by  Utah 
Copper  during  the  first  quarter  of  1918  was 
slightly  less  than  in  1917,  though  in  April 
and  Ma.v  there  was  improvement.  The  new 
leaching  plant  of  this  company — in  part  in 
the  experimental  stage — is  treating  1500 
tons  of  low-grade  carbonate  ores,  and  may 
add  much  to  the  copper  output  of  the  state. 
The  Ohio  Copper  company  is  expected  to 
show  increased  production  in  1918.  On  the 
whole,  great  increase  in  the  copper  produc- 
tion of  the  state  in  1918  is  predicted.  Most 
of  the  lead  produced  by  the  state  comes 
from  Bingham.  He;e  there  has  been  no 
increase  in  the  output  of  that  metal.  The 
increase  in  lead  in-oduction  by  Park  City 
may  make  good  the  decrease  on  the  part 
of  the  Tintic  district.  The  Tintic  Standard 
in  the  eastern  part  of  tlie  Tintic  district,  is 
niaking  good  shipments  of  iead-silver  ore. 
In  regard  to  the  production  of  zinc,  an  in- 
crease  during    19 IS    is   not   expected. 

CALUMET,   MICH. — .\ug.   21 

Constant  Demand  for  Lake  Tonnage  con- 
tinues at  Portage  Lake  and  Torch  Uak« 
ports  to  handle  consignments  of  refined 
copper  for  the  East.  Boats  are  loading 
every  week  at  Hubbell.  Houghton,  Han- 
cock and  Dollar  Bay.  and  several  cargoe.- 
have  already  gone  lOast  l)y  the  Lake  rout* 
this  season.  The  Lake  shipments  of  cop- 
per can  l)e  continued  well  into  Xovembei 
and    perhaps    up    till    December    1. 

DULVTH,    MINN. — Aug.    22. 

Organized      Assessment      Districts      of     St 

Louis  County  will  practically  double  th 
valuation  of  mining  lands  within  their  bor 
ders  as  a  basis  for  1919  taxation,  accordin; 
to  assessors.  Mines  which  have  been  valuer 
at  $1,000,000  on  the  basis  of  SO-^f  of  th 
ti'ue  value  will  piobably  be  put  up  to  $2,000 
000,  and  others  will  follow  the  same  sca'i 
As  the  bulk  of  the  income  of  all  the  dif 
tricts  along  the  Mesabi  and  Vermilio 
ranges  is  derived  from  ore  lands  and  mil 
ing  properties,  both  above  and  below  tl' 
ground,  it  is  evident  that  the  incomes  ( 
each  district,  including  organized  town 
cities  and  villages,  will  be  greatly  increas 
next  year  unless  steps  are  taken  to  low< 
the  tax  rate  accordingly. 

The  Oliver  Iron  :Mining  Co.  has  be< 
made  defendant  in  three  suits  filed  in  tl 
district  court,  the  total  amount  of  damag 
.sought  being  $215,305.10.  Plaintiffs  are  tl 
Leon  Investment  Co..  which  asks  $14: 
264.64;  the  Higgins  Co.,  which  claims  th 
it  has  been  damaged  to  the  extent  of  $5:; 
171  76,  and  the  Gilbert  Investment  C 
which  seeks  to  recover  $20,868.70.  All  thr 
allege  that  on  .Tan.  2,  1913.  they  possess 
interests  of  varying  iiroiJortions  in  t 
Xo'-man  mine  at  Virginia,  and  that  on  tV 
date  the  Oliver  Mining  Co.  entered  uP' 
an  tigreement  with  each  whereby  it  was  ' 
continue  mining  the  ore  as  heretofore.  l| 
this  time  utidi^r  a  contract  which  wou 
allow  certain  percentages  of  profit  to  esl 
hold,  r  of  the  land.  The  complaints  a\Ufi 
i:oii-|)ayment    of   these   profits. 

TOKONTO — .\ug.    2» 

.\    IJi;nite   I'lili/.ation  Hoard,  charged  w 
carr.NJng   out    the    establishment    of    a    pl:| 
for-     producing    fuel     for    domestic     uses 
caibmiizing    and    bri(|uetting    the    lignite 
Saskatchewan,    has    been    ;ippointed    as 
i-esult    of    :iii    agree*":'!!!    bet  wee!!    the    gj 
(•rii!iie!!ts     f)f     Canada.     Saskatchewan     ." 
Manitoba.       The    boai-d     coi!sists    of     R. 
Uo -s,   co!!sulti!!g  ei!gi!!eer  of  Montreal,  vl 
has    l.'iken    :!    ke.-n    i!!terost    In    the    i)i'ob'l 
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and  is  an  active  membfr  of  the  Council  for 
Scientific  and  Industrial  Research  ;  J.  M. 
Leamv  of  Winnipeg,  provincial  electrician 
of  Manitoba;  and  J.  A.  Sheppard,  a  prim- 
inent  business  man  of  Moose  Jaw,  Sask. 
In  addition  to  producing  fuel  briquets 
it  is  proposed  to  recover  important  by- 
products, including  oil,  pitch,  ammonia, 
sulphate  and  gas.  The  expenditure  involved 
is  e.stimated  at  $400,000.  of  which  the  Do- 
minion contributes  $200,000  and  the  prov- 
inces  interested,    $100,000    each. 


Cliareeil     With     an     Infring;einf>nt     of     the 

Ontario  Land  Surveyors  Act  in  connection 
with  some  work  he  had  done  for  the 
Dominion  Reduction  and  Aladdin  Cobalt 
mining  companies.  X.  P.  MacDoiiald.  min- 
ing engineer  of  Cobalt,  was  given  a  hearing 
in  the  Cobalt  |)oIice  court  on  .\ug.  21.  The 
case  involves  an  important  point  as  to  the 
respective  rights  of  mining  engineers  and 
surveyors,  the  latter  being  the  authorized 
technical  body,  iiualifted  to  make  surve\s 
lor   recording   purposes.      This    point    is   not 


in  question,  thp  issue  involved  being  the 
right  of  a  mining  engineer  to  do  limited 
survey  work  :  that  is.  surveys  and  measure- 
ments on  ground  contained  within  proi)erly 
recorded  boundaries  and  on  privately  owned 
|)roi)erty.  This  has  been  a  common  prac- 
tice in  Cobalt  and  Ontario  and  hitherto  re- 
garded as  legitimate,  as  the  technical  trai'i- 
ing  of  mining  engineers  includes  surveying 
work.  The  evidence  of  a  number  of  mine 
managers  and  emi)loyee8  was  heard  and 
i-d--;:ie:il  reserved  until  September  11. 
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ALASKA 

ALASKA  SHIPMENTS  of  domestic  cop- 
per, ore  and  matte  to  the  United  States  dur- 
ing July  were  93.50  gross  tons,  having  a 
copper  content  of  3,994,20  4  lb.  and  valued 
at  $927,579. 

ARIZONA 

Blohave    County 

MOSSBACK       (Kingman) — Shaft       down 
340    ft.    and    good    gold    ore    has    been    cut. 
j    No   drifting   to    be    done    until    500    level    is 
I    reached. 

i        STANDARD     MINERALS     (Ki)igm.xn)  — 
Kxpect    to   have    50-ton   mill    in    comm.issioii 
[   by  Nov.   1. 

TINTIC     AND     MBRRYBELLE      (King- 
man)— Hoisting    plant    installed    at    Tintic, 
i   and    shaft    to    be    sunk.      Tunnel    is    being 
!   driven  at  Merrybelle. 

Pima    County 

NEW  CORNELIA  (Ajo) — Good  progress 
made  in  three-compartment  shaft.  Station 
cut  at  250   level   and  drift   being  drivtn. 

Pinal  Count.v 

U.  S.  VANADIUM  (Kelvin)— Five  tons 
of  vanadium  concentrates  shipped  to  Denver 
this  week  by  Allied  Metals  Corporation. 
Harry  S.   Bryan  is  in  charge. 

ARMOUR  COPPER  (Price) — Is  prospect- 
ing a  group  of  claims  in  the  Red  Hill  dis- 
trict by  means  of  churn   drills. 

AJAX  (Ray)— Work  is  to  be  resumed 
after  long  period  of  idleness.  Controlling 
interest  recently  purchased  at  sheriff's  sale 
by  F.  M.  Allen  of  Globe.  K.  W.  Holt  will 
be  in  charge. 

COPPER  BUTTES  (Ray) — Now  being 
operated  by  old  company  and  making  regu- 
lar shipments  of  three  cars  a  week. 

INDIAN  SPRINGS  (Ray) — Group  owned 
by  Joe  Sherloclc  and  Pete  Schillings  has 
bee-i  sold  to  Ray  Broken  Hills  Mining  Co. 
Group  is  geologically  a  part  of  the  Broken 
Hills  section  and  can  be  developed  to  ad- 
vantage. 

RAY-HERCULES  (Ray)— First  500-ton 
unit  of  the  1500-ton  mill   in  operation. 

Yavapai   County 

BLUE  MONSTER  (Jerome) — Main 
working  shaft  down  280  feet. 

VERDE  SQUAW  (Jerome) — New  ma- 
chinery has  arrived   and   is   being  installed. 

POCAHONTAS  (Mayer) — Mill  and  a  50- 
ton  flotation   unit   to   be    installed. 

C.\l>IFORM.\ 

Amador    County 

TREASURE  (Amador  City) — Good  grade 
of  ore  cut  in  lower  levels.  O.  H.  Rohlfs  is 
superintendent. 

Del  Norte  County 

CHROME  DEPOSIT  in  hills  near 
Crescent  City   reported  by  Mosely  brothers. 

Inyo     County 

CALIFORNIA    SULPHTTR    (Talus)— Re- 
'  fining    sulphur    from    deposit    at    Coso    hot 
springs.     Two   retorts   to    be   installed   with 
capacity  of   30  tons  per  day.     O.  B.  Bach- 
man  of  Los  Angeles  is  manager. 


I..08  -Angeles   County 

CALIFORNIA  GRAPHITE  (Los  Angeles) 
— Mill   operating  and   shipping  product. 

Xe\iHia    County 

CHROME  DEPOSITS  are  being  operated 
ir.  Alta  Hill  district,  formerly  large  gold 
lu-oducing  region. 

GRASS  VALLEY  CHROME  (Grass  Val- 
ley)— William  F.  Mau  interests  purchased 
by  A.  A.  Codd,  a  mining  engineer  of  Reno. 
.Vrranging  to  ship   140   tons  mined  by   Mau. 

COLUMBIA  CONSOLIDATED  (Wa.sh- 
ington) — Property  to  be  closed  temporarily. 
I.,arge  tonnage  of  ore  said  to  be  blocked  out. 

Kiverside  County 

TEMESCAL  TIN  (Corona) — Property 
Villi  be  reopened  and  developed  by  New 
V'ork  men.  Early  developtnent  consisted  of 
two  180-ft.  shafts  and  vein  followed  by 
drifting   for   300  ft.      Idle  many  years. 

Sllasta    County 

CRESCENT  COPPER  (Keswick)— Good 
ore  reported.  Situated  between  Keswick 
and   Shasta.     John   E.   Baker  is  manager. 

SF:AGRAVE  chrome,  (Redding) — 
Hauling  ore  in  wagons  over  new  road 
11  mi.,  then  by  sled  down  J-mi.  incline; 
hauled  on  light  trucks  4J  mi.  to  Noble  sta- 
tion near  Harrison  Gulch.  There  it  is 
loaded  on  large  motor  trucks  and  hauled 
45  mi.  to  Redding  and  thence  by  rail  2  5  mi. 
to   Heroult  smeltery. 

Sierra    County 

CHROME  SHIPMENTS  by  motor  trucks 
from  Downieville,  Gibsonville  and  other 
points  going  to  Nevada  City  and  Quincy 
in  large  amounts.  High-grade  ore  shipped 
from  Gold  Bluff-Oxford  mine  to  Nevada 
City  for  treatment. 

Siskiyou   County 

CHROME  ORE  mined  by  Dr.  J.  F.  Reddy 
of  Medford,  Ore.,  near  Hamburg  Bar  will 
be  hauled  by  15  motor  trucks  to  Horn- 
iirook,  a  distance  of  50  mi.,  over  the  road 
now  being  constructed  and  repaired  by 
joint  labor  of  Siskiyou  County  and  the  U.  S. 
Department  of  Agriculture.  Five  trucks 
have  arrived  and  10  more  are  ordered. 
Hauling  contract  provides  for  handling 
minimum  of  500  tons  and  ma.ximum  of 
1(100  tons  per  month. 

Tuolumne    County 

L.\  GRANGE  GOLD  DREDGING  CO. 
(La  Grange) — Operating  in  Stanislaus, 
Stanislaus  County,  has  purchased  reservoir 
site  at  a  cost  of  $35,000. 

BELMONT-SHAWMUT  (Shawmut)  — 
Formerly  known  as  Eagle-Shawmut. 
Large  gold  production  maintained  and  60- 
stamp   mill  operating  regularly. 

C0L,0RA1)0 

Custer    County 

PASSIFLORA  (Westcliffe)  —  Sinking 
H<>rman   shaft  to   330   level. 

Ciilpin    County 

GILPIN-EUREKA  (Central  City)— Main 
.shaft  now  down  720  ft.  and  700  level  is 
being     extended     on     both     sides     of    shaft. 


Percy  R.  Alsdorf  is  to  superintend  in- 
stallation of  flotation  system  in  the  mill. 
IC.   L.   Clark   is  general   manager. 

IMI'IORIAL  MINING  (Central  City)— To 
.sink  shaft  at  Homer  mine  100  ft.  further. 
To  enlarge  shaft  house  and  make  room  for 
compressor   recently   purtrhased. 

I.>ake    County 

JASON  (Leadville)  —  Reopening  and 
equipping  old  Neptune  shaft. 

San    Juan    County 

SUNNYSIDE  (Eureka)— Production  of 
fiOO-ton  mill  reduced,  owing  to  scarcitv  of 
labor. 

GOLD  KING  (Silverton)— To  remodel  old 
300-ton   stamp   mill. 

HAMLET  (Silverton) — Remodeling  mill 
to  install  flotation  unit  for  selective  work 
on   zinc-lead,   silver   and   copper  ore. 


IDAHO 

Shoshone  County 

SPOKANE  METALS  (Mullan) — New 
200-ton  mill  in  operation  on  tailings  at 
Government    Gulch. 

OLD  VETERAN  (AVallace) — To  drive 
crosscut  from  main  drift  to  footwall  in 
lower  tunnel. 

MICHIG.VN 

Copper    District 

BALTIC  (Baltic) — Shaft  No.  2.  down  to 
10  level,  providing  more  than  half  of  mine 
output. 

(CALUMET  &  HECLA  (Calumet)  Steel  for 
new  flotation  plant  at  Lake  Linden  in  place. 
Plant  under  cover  and  ready  for  installa- 
tion of  machinery. 

SENECA  (Calumet) — Vertical  shaft  sunk 
100   ft.   during  first   half  of  .August. 

FRANKLIN  (Demmon)  — Resumed  oper- 
ations at  mine  and  mill. 

HANCOCK  (Hancock) — Has  installed 
electric  locomotives  on  the  two  levels  opened 
on   two   eastern   lodes. 

M.\YFLOWER-OLD  COLONY  (Hough- 
ton)— Shaft  down  550  feet. 

AHMEEK  (Kearsarge) — Resumed  hoist- 
ing at  No.  4  shaft,  temporarily  closed  dow.i 
on  account   of  flre. 

MICHIGAN  (Rockland)  — -Accumulated 
considerable  mass  copper  during  August. 
Increased  rock  shipments  to  four  cars  daily. 

Iron  District 

B.\R.\'F:S-HECKER  (I.shpeming)  — Con- 
struction of  power  plant   commenced. 

REPUBLIC  (Republic) — Contract  lor 
erection  of  47  x  G7-ft.  power  plant  ha  • 
been    let. 

MISSOURI 

•loplin    District 

DEWING  (Granby) — Purchased  and  will 
erect  200-ton  mill  on  lease  south  of  here  on 
site  of  oli  Valentine  mine. 

BANKERS  (Joplin) — New  250-ton  mill 
being  erected  on  lease  northwest  of  Chit- 
wood. 
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MONTANA 

Beaverliea<l  County 

TUCARORA  (Argenta)— Two  cars  of  ore 
shipped  recently  by  H.  H.  French  and  ^^  ar- 
ren   Greater. 

POLARIS  (Polaris) — Operating  small 
force.     Changing  mill  to  lixiviation  process. 

Linroln   County 
L.UKEXS-HAZRL.    (Libby)— Contemplat- 
ing installation  of  250-ton  mill  and  hydro- 
electric power  plant. 

Missoula   County 
IROX    aLA.SK     (Carter) — Has    awarded 
contract  to  drive  100-ft.  extension  of  mam 
tunnel. 

Silver   Bow    County 

VXACOXDA  (Butte)  —  Concreting  of 
Moonlight  shaft  to  begin  soon.  SmKing 
Mountain  View  shaft.  Shaft  smking  m 
progress  at  Belmont  and   Original   mmes. 

DAVIS-DALY  (Butte)— Opened  up  cop- 
per-silver ore  on  2300  and  2500  levels  of 
Colorado   mine. 

TUOLUMXE  COPPER  (Butte)— Has  cut 
new  oresl.oot  300  ft.  east  of  mam  crosscut 
on  700  level,  carrying  good  copper  and 
silver. 

NEVADA 
Esmeralda    Connty 
RED     HILL    FLOREXCE     (Goldfield)  — 
Crosscutting  on  500  level  and  driving  north 
on  300  level  to  connect  with  Mohawk  shaft. 
SILVERMIXES   CORPORATION    (Horn- 
siiveD— Milling     plant     treating     over     100 
tons   of   custom   ore    per   day   from    various 
mines     in     district.       Considerable     activity 
now    in    evidence :    several    old    mines    have 
been  reopened. and  development  work  is  ex- 
posing new  oreshoots. 

Humboldt   County 

PACIFIC  TUNGSTEN  (Winnemucca)  — 
Closed  deal  for  purchase  of  17  tungsten- 
bearing  claims  belonging  to  Charles  Nof- 
sineer  and  L.  S.  Evans,  of  Winnemucca^ 
Claims  are  located  three  miles  south  of 
Rose  Creek.  Work  on  large  scale  to  com- 
mence at  once;  first  work  to  be  construc- 
tion of  boarding  and  bunk-houses  for  crew. 

Lyon    County 

MASON  VALLEY  MINES  (Thomp.s-on) 
—Regular  shipments  6000  to  7000  tons 
weeklv  received  at  smelting  plant  Blue- 
stone."  Mason  Valley  Co..  and  Nevada- 
Douglas  are  largest  individual  shippers. 

NORTHERN  LIGHT  (Yerington)— Mak- 
ing shipments  of  high-grade  copper  ore. 

Mineral   County 

CANDELARIA  DISTRICT  is  showing 
activity  and  small  shipments  of  silver  ore 
are  being  made. 

OLYMPIC  MINES  (Mina)— Mine  and 
mill  operating  steadily,  but  at  reduced  ton- 
nagt-  on  account  of  water  shortage. 


PITTSBURG-DOLORES  (Rockland)  — 
Mine  and  mill  closed  down  and  will  prpb- 
ablv  remain  so  until  gold  mining  operating 
ccnditions  improve 

Nye  County 

UNION    AMALGAMATED     (Manhattan) 

Crosscut   on    700    level    has   entered    fault 

zori^e  adjoining  ore  zone  opened  on  350  and 
600  levels.  Heavy  flow  of  water  struck  in 
crosscut  but  pumps  handling  it  without 
dliHculty. 

WHITE  CAPS  (Manhattan) — Prepara- 
tions made  to  sink   shaft  another   125   ft. 

NVirj^IAM  PATRICK  (Manhattan)  — 
flround  d«v«loped  warrants  installation  of 
mill.      Huntington   mill   has  been   purchased. 

LABOR  SITI'ATION  IN  TONOPAH  is 
MTlouH  labor  being  both  .scarce  and  im  (li- 
clent.  The  Tonopah  Belmont  company, 
larKCHt  «-mploycrH  of  labor  In  the  diHtrict. 
ban  adopted  a  contract  HyHtem,  paying  by 
footage  or  tonnag*-.  which  makcH  it  pr.s- 
Mlble  for  employecM  to  earn  mon:  than  ili<- 
regular  day'n  pay  of  dlHtrlct. 

GREAT  WESTERN  (Tonopah) — Ore- 
whrx't  rwfntly  oixned  on  1150  lev.-l  I5'ii)  ft. 
bc-yond  i»<»lnt  wh«r«  or*-  was  known  i<<  oc- 
cur    III     adjolnlnic     Wt-Ht     Tonopah     ground. 


Further  development  work  to  be  done  on 
1050  and  1100  levels,  as  soon  as  present 
excessive   water   flow  slops. 

MONTANA  TONOPAH  (Tonopah)  — 
Operated  entirely  on  leasing  system  for 
past  four  vears.  will  again  be  operated  by 
companv.  "One  of  first  properties  in  Tono- 
pah district  to  open  high-price  ore.  Charles 
Knox   is  president. 

TONOPAH  EXTENSION  (Tonopah)  — 
lOxtensive  development  work  in  ISIerger  and 
Victorv  veins  continue  to  open  milling- 
grade  "  ore  Over  300  tons  daily  being 
milled.  Large  flow  of  water  struck  in 
sinking  Victory  shaft  10  ft.  below  li50 
level,  retarding  progress  of  work.  New 
pump  to  be  installed  at  1680  level. 

WEST  END  CONSOLIDATED  (Tono- 
pah)— Connection  made  on  800  level  be- 
tween West  End  shaft  and  Ohio  shaft 
workings.  Regular       development       has 

blocked  out  large  tonnage  of  ore  in  Ohio 
ground,  which,  until  connection  was  made 
with  West  End  shaft,  could  not  be  handled, 
as  Ohio  shaft  is  old  and  not  properly  equip- 
ped. Mill  tonnage  from  mine  to  be  in- 
creased. 

OKI.,AHOMA 

Joplin    District 

SKELTON  (Douthat) — Two  of  six  mills 
idle  have  resumed  operations. 

STERLING  (Douthat)  —  Commenced 
operations    after    idleness    of    six    months. 

CONSTITUTIONAL  (Miami) — Plan  to 
start  Midas  plant  in  North  Century  after 
sinking  .shaft  to  226   level. 

MAGNETIC  (Miami) — Has  purchased 
lease  of  .Johnson  Mining  and  Development 
Co  Drilling  property  ;  has  cleaned  out  old 
shaft  and  plans  to  build  mill  soon. 

BLACKHAWK  (Richer)— Building  350- 
ton   mill. 

OZARK  LEAD  AND  ZINC  (Picher)  — 
Has  suspended  mining  on  account  of  water, 
l^umps    being   installed. 

WALKER  (Picher) — Treating  ore  from 
six  shafts — four  on  its  own  lease  and  two 
on    adjoining    tract. 

RED  ROSE  (Quapaw) — Sinking  shaft  to 
deeper  level  and  cut  ore  at  182  feet. 

OREGON 

Coos  County 

COAL  &  METAL  TRUSTEES  (Marsh- 
fieid) — Have  taken  over  Granite  and  Rusty 
Butte  groups  of  copper  mines ;  also  Monu- 
mental and  Salmon  groups  of  gold  mines, 
which  thev  purpose  developing.  Proper- 
ties  are   all   old   producers. 

INMAN  (Marshfield) — Completed  tunnel 
to   divert  Saxes  river. 

SOUTH   DAKOTA 

Lawrence    Count.v 

SBIM  (Deadwood) — Loading  pyrites  for 
shipment  to  eastern  market. 

CUSTER  PEAKE  (Roubaix) — Copger 
ore  mined  from  Jungle  mine  for  shipment 
to  smeltery.  Boiler  and  hoist  being  in- 
stalled. 


Juab  County 


GODIVA  (Eureka) — Lessees  continuing 
shipments.  Has  cut  new  ore  on  900  level 
and  below   1200   level. 

TINTIC  MILLING  (Silver  City) — Newly 
leased  Dragon  Consolidated  ground  ex- 
pected to  furnish  tonnage  to  keep  mill 
supplied. 

SCOTIA  (Tintic) — Fourth  car  silver-lead 
ore  shipped  recently.  Workings  to  be  deep- 
ened. 

Piute    Countj- 

BRADBURN  (Marysvale) — To  build 
nine  buildings  and  150-ton  bin  to  hold 
potash  ore.  Property  adjoins  Mineral  Prod- 
ucts and  Florence  Mining  and  Milling 
Co's.   claims. 


Pennington    County 

VMERICAN  TIN  AND  TUNGSTEN  (Hill 
Ciiv) — Cowboy  mine  being  unwatered.  M9- 
hawk  and  Anna  also  to  be  worked.  Addi- 
tions under  way  at  concentrator.  Motor 
truck  to  be  used  to  transport  ore  to  rail- 
road. 


BLUE  LEAD  (Hill  City)— New  boiler 
and   compressor   to    be    installed. 

L\ST  CHANCE  (Keystone)  —  Making 
regular  shipments  of  mica  under  lease  to 
Producers'  Mica  Co..  of  Chicago. 

LITHIA  MINES  (Keystone) — All  litliia 
properties  making  regular  shipments. 
Shortage    of    labor    prevents    larger    output. 

UTAH 

Beaver   County 

UTAH  SULPHUR  CORPORyVTION  (Mil- 
f.iKl)-  \V<.il<  begun  in  r)ld  sulphur  mine 
;il  Sulpliurd.-ile  ;  material  and  supplies  being 
liaiiled  Xew  romimny  pr<)sp(!cl  iiig  area  of 
aJ)OUt  711  acres  with  core  drills.  New  build- 
ingH  being  put  up  at  Sulphurdale,  now  to 
he  known  as  Morrissy.  named  after  M  P. 
MorrlsHy,  president.  Expect  to  begin  ship- 
riiiMitx  soon. 


Salt   Lake   County 

MICHIGAN-UTAH  ( Alta)  —  Shipping 
three   cars   daily   of   lead-silver   and   copiier 

ore. 

HIDDEN  TREASURE  (Bingham)— 
Leased  to  George  Yeadon.  High-grade 
lead-silver  ore  has  been  cut. 

OHIO  COPPER  (Bingham) — Fire  start- 
ing at  trestle  of  Mascotte  tunnel  at  Lark 
destroyed  trestle  and  damaged  mill.  Ex- 
pect to  have  three  units  of  flotation  sec- 
tion operating  in   a  month. 

MIDVALE  MINERALS  (Midvale)— 
Treating  old  U.  S.  mill  dumps  near 
smeltery. 

Summit    County 

ONTARIO  (Park  City) — Recently  opened 
oreshoot  on  1600  and  1700  levels  which  is 
furnishing  large  part  of  output.  Water 
being  taken  care  of  by  pumping  equipment 
on    1700  level. 

CANADA 

British    Columbia 

VELVET  (Rossland) — Under  investiga- 
tion by  Granby  Consolidated.  Main  shaft 
down  500  ft.  and  six  levels  opened  up. 
Mine    closed    down    for    some    time. 

Ontario 

ANKERITE  (Porcupine)  — Extensit'e 

diamond-drilling  campaign  to  be  carried  on 
to  determine  extent  of  two  large  parallel 
orebodies  at  depth. 

DAVIDSON  (Porcupine) — New  sectiD.n 
of  property  being  developed.  Second  she.ft 
being  sunk  to  750  level  from  a  point  300  .ft. 
north  of  No.  1  shaft.  Diamond  drilHUB 
has  shown  orebody  at  depth  of  544  ft. 

DOME  (Porcupine) — Development  being 
continued  at  1250  level.  A  raise  from  tliis 
level   is  underAvay. 

COBALT  DISTRICT  SHIPMENTS  foi 
the  week  ended  Aug.  16  were:  Coniagas 
170.370  lb.  ;  Buffalo,  87,884  ;  McKinley 
Darragh.  83,592;  La  Rose.  65.943;  Penii 
Canadian,  64,688  ;  O'Brien,  64,100  ;  Nation 
al,  60.655  lb.,    Total.  597.242  pounds. 

GENESEE  (Cobalt) — Development  a 
500  level  has  been  retarded  by  water  difll 
culties.  Extra  pumping  equipment  is  beini 
installed. 

GUIOICN  MEEHAN  (Cobalt) — Edward 
bright  Co.  operators  have  decided  to  con 
tinue  work  at  greater  depth. 

LAKE  SHORE  (Kirkland  Lake) — Durii. 
Julv  estimated  output  was  $39,000,  r( 
covered  from  1580  tons  of  ore,  averagln 
$24.68  per  ton.  Mill  ran  84';;  of  posslb 
running   time. 


COLTER  (Boston  Creek) — Property  lyln 
e;ist  of  the  Miller  Independence  has  bee 
purchased  by  Toronto  interests  identifl' 
with  the  Bourkes  mine. 

HILL  (Painkiller  Lake)— Mill  buildii 
being  enlarged  and  alterations  made.  U' 
(lerground  operations  temporarily  su 
l)en(led. 

MEXICO 

Bo,l»    Ciilirorniii 

fOMPAONIE  Oil  BOLIOO  (Can 
Rosalia)— Copper  production  during  Ju 
wiis  I,(i97,:if)<i  lb.  Copper  ore  aver.ap 
3.29',;    copper. 


August  31,  1918  ENGINEERING  AND  MINING  JOURNAL 

f"""' Ill""' iiimiiiiimiiiiuidiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiii Hill,,,,, , „ „„„„ |„„|,„„ ii„,i„„,„„iuiuuuuiiiiiiiii„„„„ iiiiuniuiiiiiiiiiiiiimu 


429 


The  Market  Report 


"""'" '""""'"""" '""""""" IIIIIIIIIIIIIIIIIIIIIIIIII ) iiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiii i,i„„i , Ill, I I „„„„ , „,„ „„„„„„„„„„„„„„„„ „ mmmmmmmmmmimuuM 


SILVER  AND  STERLING  EXCHANGE 


Sterl- 
ing 
Ex- 
change 

Silver 

Aug. 

Sterl- 
ing 
Ex- 
change 

Silver 

Aug. 

New 
York. 

Cents 

Lon- 
don, 
Pence 

New    Lon- 
York,   don, 
Cents  Pence 

22 
23 
24 

4  7550 
4.7550 
4.7550 

lOli 
lOli 
lOli 

495 
49- 
491 

26 
27 
28 

4.7550 
4.7550 
4.7550 

lOli   1  49J 
lOli   1  495 
lOIJ   1  495 

New  York  quotations  are  as  reported  by  Handy 
i  Harm.in  a:;d  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
If  oy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Aug. 

Electro- 
lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

22 
23 
24 
26 
27 
28 

*26 
*26 
*26 
*26 
*26 
*26 

8   05 
8  05 
8.05 
8  05 
8.05 
8.05 

7.75 
7,75 
7   75 
7.75 
7.75 
7.75 

9 
@9i 

9i 
@9J 

9i 

9} 
@9i 

9i 
@91 

9.10 
@9  2o 

*  Price  fixed  by  agreement  between  American 
copper  producers  and  the  U.S.  Government,  accord- 
ing to  official  statement  for  publication  on  Friday, 
September  21,  1917,  and  July  2,  1918 

t  No  market. 

The  above  quotations  (except  as  to  copper,  the 
price  for  which  has  been  fixed  by  agreement  between 
American  copper  producers  and  the  U.  S.  Govern- 
ment, wherein  there  is  no  free  market)  are  our 
»ppraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers 
and  agencies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing  values  of  the  metals  for  the 
deliveries  constituting  the  major  markets,  reduced  to 
basis  of  New  York,  cash,  except  where  St.  Louis  is 
the  normal  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
iogots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  O.IOc. 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35c. 
per  100  lb.  above  St.  Louis. 


LONDON 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

3M. 

Spot 

3M. 

285 
285 

285 
285 
285 

Aug. 

Spot 

3M. 

Sl...t 

22 
23 
24 
26 
27 
28 

122 
122 

i22 
122 
122 

122 
122 

i22 
122 
122 

137 
137 

137 
137 
137 

3735 
3715 

3675 
3675 
3635 

373i 
3715 

3675 
3675 
3635 

295 
295 

295 
295 
29J 

54 
54 

54 
54 
54 

The  »bove  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2240  lb.,  with  American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reckoning 
exchange  at  $4. 75 15:  £295  =  6. 2576c.;  £54  =  1 1.4545c.; 

£IIO  =  23.3333c.;  £125  =  26.5l5lc.;  £260  =  55. 1513c.; 

£280  =  59.3937c.;      £300  =  63.6362c.     Variations,    £1 

=   0.2121205c. 


Metal  Markets 

NEW    YOKK,    Aug.   38,    1918 

There  were  no  new  features  of  special 
Interest  in  the  metal  markets  this  week. 

Copper — The  situation  is  apparently  be- 
coming a  little  easier,  although  producers 
are  still  much  behind  in  their  commitments. 

There  is  general  uneasiness  at  the  smel- 
t'.'ries  and  refineries  respecting  the  forth- 
coming draft. 


^\e  fell  mto  an  error  in  our  report  la.st 
week  respecting  the  relations  between  the 
American  Metal  Co.  and  the  Granbv,  owing 
to  a  misunderstanding  on  our  ,)arl.  The 
matter  of  selling  contract  between  these 
companies  has  not  come  up  for  considera- 
tion. 

Copper  .Sheet.s — The  base  price  of  copper 
sheets  is  34  Jc.  per  lb.  Copper  wire  is 
quoted  at  29  to  30c.  per  lb.  f.o.b.  mill,  car- 
load lots,  subject  to  any  change  in  the  price 
of  copper. 

Tin — The  situation  is  still  easier,  owing 
to  the  large  arrivals  in  this  country,  which 
during  August  will  probably  exceed  GOOO 
tons.  At  the  clo.se  we  quote  Straits  at  90c., 
Banka  at   86c..    and   Chinese  at   8;!frj84c 

Singapore  quoted  £373J.  c.i.f..  London,  on 
Aug.  22;  £371i  on  Aug.  23;  £367i  on  Aug. 
26;  £365J  on  Ang.  27;  and  £363?.  on 
Aug.    28. 

Lead — There  is  no  change  in  the  situa- 
tion. September  lead  is  no  longer  avail- 
able except  through  the  I^ead  Producers' 
Committee.  Vigorous  efforts  toward  a  fur- 
ther curtailment  of  consumption  are  being 
made. 

Zinc — The  little  boom  that  was  in  full 
swing  last  week  continued  until  9',c.  wa.s 
touched,  with  diminishing  sales  on  the  wav 
up.  The  top  notch  was  reached  on  Satur- 
day, following  which  the  market  became 
dull  and  easier. 

The  continuance  of  the  price  of  12c.  for 
Grade  A  spelter  was  not  a  bull  argument 
on  common.  This  was  equivalent  to  im- 
posing a  ma.ximum  price  for  common  a.s 
well  as  for  Grade  A  ;  for  with  the  contrac- 
tion in  the  m.orgin  between  these  grades  re- 
distillation will  necessarily  be  discontinued 
and  more  common  spelter  will  become 
available,  which  will  tend  to  cause  the  price 
for  common  spelter  to  fall  off  to  the  point 
of  equilibrium.  The  only  condition  under 
which  this  factor  would  not  operate  is  such 
a  demand  for  common  spelter  as  would  ele- 
vate the  price  for  it,  regardless  of  the  price 
for  high  grade.  No  such  demand  seems 
now  to  be  in  sight. 

The  President  has  approved  an  agree- 
ment made  between  the  producers  of  sheet 
and  plate  zinc  and  the  price-fi.xing  com- 
mittee of  the  War  Tndu.stries  Board,  (after 
investigations  by  this  committee  in  con- 
junction with  the  Federal  Trade  Commis- 
sion as  to  the  cost  of  production)  that  the 
maximum  base  price  of  14c.  per  lb.  f.o.b. 
plant  for  plate  zinc,  and  15c.  per  lb.  f.o.b. 
plant  for  sheet  zinc,  shall  be  continued  on 
deliveries  from  Sept.  1,  1918,  to  Jan.  1. 
1919,  subject  to  the  usual  trade  discounts 
and  extras  or  differentials  that  were  in 
effect  Feb.  13.  1918.  These  discounts 
and  extras  shall  be  effective  on  all  con- 
tracts executed  between  Feb.  13,  1918.  and 
.Tan.  1,  1919.  Sheet  zinc  .shall  be  consid- 
ered as  including  all  gages  of  J  in.  thick- 
ness and  less  and  plate  zinc  as  including 
all  gages  thicker. 

The  announcement  with  regard  to  Grade 
A  zinc  is  as  follows:  "The  President  has 
approved  an  agreement,  made  between  the 
producers  of  Grade  A  zinc  and  the  price- 
fixing  committee  of  the  War  Industries 
Board  (after  investigations  by  this  com- 
mittee in  conjunction  with  the  Federal 
Trade  Commission  as  to  the  cost  of  pro- 
duction) that  the  maximum  price  on  Grade 
A  zinc  of  12c.  ))er  11).  f.o.b.  Fast  St.  Louis 
shall  be  continued  on  deliveries  between 
Sept.  1,  1918,  and  .Tan.  1,  1919.  The  price 
at  point  of  delivery  is  to  be  the  Fast  St. 
Louis  prior  idus  the  freight  from  Fast  St. 
Tjouis   to   ]>()int   of   delivery." 

Zinc  Slieets — ITnchanged  at  $15  per  100 
lb.,  less  usual  trade  discounts  and  extras  as 
per  list  of  Feb.  4. 

Other  Metals 

Aluminum — I'lichanged.  In  announcing 
the  continuation  of  the  maximum  price  fixed 
for  aluminum,  the  Wai-  Industries  Board 
issued  the  formal  statement  which  follows 
in  part: 

"The  President  has  approved  an  agree- 
ment made  between  the  producers  of 
aluminum  and  the  price-fixing  committee 
of  the  War  Industries  Board  (after  inves- 
tigations bv  this  committee  in  conjunction 
with   the    Federal    Trade   Commission    as    to 


the  cost  of  production)  that  the  maximum 
base  price  for  aluminum  of  33c.  per  lb 
f.o.b.  U.  S.  |)roducing  plant.s,  for  50  tons 
and  over,  of  ingot  of  98 '/c  to  99'/o,  be  con- 
tinued until  Mar.  1,  1919.  Differentials  for 
sheet,  rod  and  wire  and  differentials  for 
c|uantity,  for  grade  and  for  alloys  will  re- 
main those  api)roved  by  th.'  iiric<-»i.\ing 
committee  as  .-ffective  from  Jun.-  1.  1918 
Copies  of  the  i)rice  list  including  differen- 
tials may  be  obtained  u|)on  a|)i)lication  to 
the  non-ferrou.s  metals  section  of  the  War 
Industries   Board. 

"The.se  prices  will  be  effective  on  deliveries 
made  during  the  period  from  Sept.  1,  1918 
to  Mar.  1,  1919.  on  contracts  made  during 
said  period  ;  and,  furthermore,  the  new 
prices  will  be  effe(!tive  on  deliveries  mad.- 
during  said  period  on  existing  contracts 
which  .si)ecify  that  the  price  shall  be  that 
m  force  at  the  time  of  deliverv.  Deliveries 
made  during  the  iieriod  of  Sept.  1,  1918 
to  Mar.  1,  1919,  on  other  contracts  shall  be 
at  the  ,)rice  .stated  in  such  contracts,  except 
that  on  existing  direct  and  indirect  Govern- 
ment contracts  containing  a  provision  that 
refund  is  to  be  made  of  the  difference  be- 
tween the  price  .stated  in  the  contract  and 
the  Government  fixed  price,  if.  as  and  when 
made,  such  difference  shall  be  refunded  on 
deliveries  made  during  the  period  from 
Sept.  1,  1918  to  Mar.  1.  1919,  on  presen- 
tation of  proiier  proof  that  the  purchasing 
government  gets  the  benefits  of  the  refund 
The  conditions  are  the  same  as  before." 

Antimony — This  market  touched  14Jc. 
during  the  week,  at  which  i)oint  the  demand 
les.sened  and  the  market  became  dull  and 
ea.sier.  ,\t  the  close  we  quote  spot  at  14i(f< 
14Jc.  We  quote  futures  at  13ic.,  c.i.f.,  in 
bond,  for  September  shipments,  and  131c. 
for    September-October. 

Itlsmuth — Metal  of  the  highest  puritv  for 
pharmac-'utical  u.se  is  quoted  at  ?3.5()  per 
lb.  for  wholesale  lots — 500  lb.  and  over. 

Cadnium — This  metal  is  quoted  at  $1.50 
@    $1.75   per  pound. 

Niokel — Market  quotation:  Ingot  40c.; 
shot  43c.  ;   electrolytic  45c.   per  lb. 

Quicksilver — This  market  became  a  little 
stronger,  and  we  quote  $l25'<i  $1 27.50.  San 
Francisco  reports  by  telegraph,  $120,  steady. 

Sflver  and   Platinum 

Silver — Quotations  have  remained;  \u\■^ 
changed  the  last  week  in  London  and  New 
York.  Silver  is  in  demand  at  the  maximum 
inice  fixed  by  the  Treasury  of  $1.01J  per 
fine  oz.  on  orders  from  the  British  govern- 
ment for  shii)ment  to  London  and  India, 
and  the  market  is  likely  to  rule  steady  and 
unchanged  for  some   time. 

Mexican  dollars  at  New  York :  Aug.  22. 
78;  Aug.  23.  78;  .Vug.  24,  78;  Aug.  26,  78; 
Aug.  27,  78  ;  Aug.  28,   78. 

I'liitinuin,  Pulludiuni  and  Iridium — Prices 
fixed   at    $105,    $135    and    $175.    respectively. 


Zinc  and   Lead  Ore   Markets 


•loplin.  Mo.,  Aug.  24 — Blende,  per  ton, 
high,  $77.45  ;  basis  60'/  zinc,  premium,  $75  ; 
Cla.ss  B.  $65ra60;  Prime  Western,  $55; 
calamine,  basis  40'.;  zinc.  $37.50((r32. 
Average  selling  prices:  Blende.  $56.60; 
calamine,    $36.71  ;    all   zinc  ores,    $55.93. 

Lead,  high,  $103.20;  basis  Sic;;  lead, 
JlOd;  average  selling  price,  all  grades  of 
lead,    $100.32   per  ton. 

Shii)ments  the  week:  Blende,  7125;  cala- 
mine. 247  ;  lead.  1077  tons.  Value,  all  ores 
the  week.   $523,180. 

With  the  upward  shift  of  spelter  the  first 
of  the  week,  sellers  thought  of  holding  for 
$60  basis.  As  spelter  lowered  and  only  two 
buyers  were  in  the  market  for  a  normal 
tonnage,  sales  were  made  on  $55  basis, 
but  nothing  was  re|)orted  lower  except 
slimes  and  flotation  concentrates,  which 
sold  at  $50  and  $45  basis.  Shipments  were 
lowered  over  one-third  from  lack  of  cars, 
buyers  having  a  large  purchased  tonnage 
in  bins. 

PiBtteville,  Wis.,  .\uK.  'H — Blende,  basis, 
60'/'  zinc,  highest  price  reported,  $72  :  base 
price  for  premium  grade,  $75  ;  base  price 
for  high-lead   blende,   $17.50   j.er  ton.      Lead 


430 


Iiii>  vjrii'*  i 


ore.  basis  SO*^;  lead.  J95  per  ton.  Shipments 
reported  for  th«  week  were  L4l.b  toiib. 
b'ende.  90  tons  galena  and  615  tons  sul- 
phur ore.  For  the  year  to  date  the  totals 
are  84  TOT  tons  blende.  4S9i»  tons  galena 
and  3::. 432  tons  of  sulphur  ore.  During 
the  week  2557  tons  blende  was  shipped  to 
separating  plants. 

Other  Ores 

Chrome  Ore— Dull  and  easy,  ;i^'lh  £;^llers 
over.  Ore  of  40' r  grade  is  quoted  nominally 
at   $1.40  per  unit. 

Manfranese — Unchanged. 

Molybdenum  Ore — A  little  more  in.iuiry 
is  reported,   with  sales  at   ?1. 

Tunifsten— Six)t  tungsten  ores  have  been 
•<old  to  a  considerable  extent  during  the 
week  There  is  little  scheelite  of  the  high- 
est grade  obtainable.  Buyers  who  are  mak- 
ing inquiries  for  monthly  supplies  to  covei 
thi  rest  of  this  year  have  h-id  .httle  en- 
couragement in  offerings 
scheelite.    which    sold    for 


lion  for  more  than  two  years,  but  the  out- 
put is  not  vet  up  to  rated  capacity.  The 
whole  original  plant  is  expected  to  show 
full  production  by  the  end  of  the  year,  with 
768  additional  ovens  due  next  year.  Con- 
nellsville  coke  production  has  suffered  a 
little  on  account  of  the  coal  drain  for  by- 
product ovens,  but  the  total  coke  output 
from  Connellsville  coal,  by  beehive  and  by- 
product ovens  combined,  has  increased  in 
the   last   three  or   four   months. 


MONTHLY  AVER.\GE  PRICES  OF  METALS 


STOCK  QUOTATIONS 


N.  Y.  EXCH.t  Aug.  27,  BOSTON  EXCH.*  Aug  27 


of     high-grade 
5.50    per    unit. 


High-grade  wolframite  has  sold  for  from 
$24  50  to  $25.50  per  unit.  Lower  grado  ores 
have  sold  at  prices  ranging  from  $20  to  $-4. 


,Ian. . . 
Feb. . . 
Mar  . 
April. 
May. 
.lune. 
,Iuly.. 
Aug  . 
Sept. 
Oct. . . 
N'ov. 
Pec.  . 


19H> 


56.775 
.56 .  755 
57.935 
64.415 

74  269 
65.024 
62 . 940 
66.083 
68.515 
67 . 855 
71.604 

75  765 


the     amount     and     kind     of 


165.661 


191? 


75 . 630 
77.585 
73.861 
73  875 
74.745 
76.971 
79.010 
85 . 407 
100 . 740 
87.332 
85.891 
85.960 


1918 

88 . 702 
85.716 
88.082 
95.346 
99 . 505 
99 . 500 
99 . 625 


81.417 


1916  I  1917 


26 . 960 
26.975 
27 . 597 
30 . 662 
35.477 
31.060 
30 . 000 
31 .498 
32 . 584 
32.361 
34.192 
36.410 


1918 


Alaska  CJold  M 

Alaska  Juneau 

.\m.Sm.&  Ret, com. 
Am.  Sm.  &  Ref.,p{. 
Am.  Sm.  Sec,  pf.,A 

Am.  Zinc 

.\m.  Zinc,  pf 

Anaconda 

Batopilas  Mln 

Bethlehem  Steel  .  . 
Butte  &  Superior.  . 
Butte  Cop.  &  Zinc.  . 

CerrodCiieagco 

("Ihlle  Cop 

Chino 

Colo.  Fuel  &  Iron  .  . 

Crucible  Steel 

(Crucible  Steel,  pf.    . 

Dome  Mines 

Federal  M.  &  S 

Federal  M.  &  S,  pf 

Great  Nor.,  ore  ctf.. 

Greene  Cananea.   . 

Gulf  States  Steel    .  . 

Homestake 

Inspiration 


36  .  682  44   356 

37  742  42  792 
.36  410  43.620 
36.963  47.215 
37 . 940  48 . 980 
39.065  48.875 
40.110  48.813 

43.418  

50  920  

44   324i  -     - 

4;{   r,j^4| InternatlonalNlckel 

43b52i':  "  " 


quotable     to 
from  the  Oov- 


rites 
f.o.b. 
Some 


aocordin:! 
impurity. 

Pvrit*«» — Spanish  lump 
those  who  possess  a  license 
ernment  at  17c.  per  unit  on  the  basis  of  9-v 
ocean  freight,  buyer  to  pay  war  risk,  less 
-^;  and  excess  freight  ;  but  no  sulphur  im- 
ports are  being  received.  Domestic  pyi 
is^  selling  at  a  price  of  25c.  per  unit, 
mine,  according  to  delivery  hasis^ 
mines  in  the  South  are  leportnig  Pnces  as 
S4c  per  unit  for  lump  and  32c.  per  unit 
for  fines  f.o.b.   mines.     Unchanged. 

Iron  Trade  Review 

PlTTSBl'KGH — Aug.    27 

In  keeping  with  the  trend  of  the  last  few 
months,  the  War  Industries  Board  s  esti- 
mate of  the  steel  requirements  has  in- 
crlised  further,  and  as  high  as  25,000  000 
net  tons  for  the  current  half  year  has  been 
mentioned,  although  a  conservative  esti- 
mate for  that  periods  production  is  not 
over    18,000.000    net   tons. 

Pie  Iron — The  steel  mills  continue  short 
of  pig  iron,  and  allocations  are  frequently 
required  to  keep  them  going.  IM-actically 
no  pig  iron  is  being  delivered  except  for 
purposes  far  up  in  the  preference  list. 
ordinary  market  transactions  are  absent 
\fter  the  recent  activity  in  contracting  for 
the  first  half  of  1919,  such  business  is  prac- 
tically ended,  and  the  total  volume  was 
not  large.  The  market  remains  quotable 
at  the  set  limits:  Bessemer,  $35.20;  basic. 
$32  •  foundry.  $33  ;  malleable.  $33.50  ;  forge. 
$32  fo.b.  furnace,  freight  to  Pittsburgli 
from  Valleys  being  $1.40  and  from  six 
detached   furnaces    somewhat    less. 

St^el — There  are  occasional  offerings  of 
small  lots  of  odds  and  ends  of  discard  steel. 
but  discard  steel  of  favorite  analysis  and 
size  is  generally  absorbed  in  war  work. 
Ordinary  soft  steel  offerings  are  practically 
non-existent.  The  market  remains  quotable 
at  the  set  limits:  Billets.  $47.50;  sheet  bars 
and  small  billets.  $51  ;  slabs.  $50 ;  rods. 
$57. 

Scrap — The  scrap  committee  of  the  In- 
stitute and  the  American  Board  of  Scrap 
Iron  Dealers  have  both  issued  sharp  cir- 
cular letters  regarding  the  rather  wide- 
spread abuse  of  the  regulations  as  to  sell- 
ing heavy  melting  steel  limited  to  $29.  as 
the  so-called  "unguaranteed  low-phosphorus 
scrap."  at  $34.  The  Institute  committee 
calls  upon  steel  works  to  stop  making  such 
purchases,  and  the  .scrap  dealers'  associa- 
tion calls  upon  dealers  to  ;!top  making  such 
sales.  lOach  circular  promises  "drastic  ac- 
tion '    if   the   practices   are   not  stopped. 

FrrroalloyH — There  is  only  a  moderate 
amount  of  ferromanganese  business  being 
done  a.«  a  result  of  the  recommendation  of 
the  Inntitute  that  consumers  place  con- 
tracts for  the  first  half  of  1919.  .Some  are 
coverHd,  though  in  instances  large  con- 
Bumers  have  hardly  started  to  buy.  There 
«eemH  to  be  little  apprehension  that  the 
market  will  advance.  Tli<-  market  ha.s  been 
!'t<-ady  for  some  lime  at  $250,  delivered, 
for  70'/,  alloy,  with  $4  a  unit  for  highe»- 
manganese  content.  Though  the  price  was 
not  fixed  In  the  same  manner  as  pig  Iron 
and  Hteel  nrlwa  were  fixed,  it  is  regarded 
a«  an  authorized  price.  .Spiegeleisen  con- 
linueH   at   $75.   furnace,   for    16   p<r  cent. 

Coke — The  byproduct  ovens  are  having 
mon-  trouble  getting  full  supplies  of  coke, 
and  there  haii  bei-n  practically  no  stocking 
aKalriHt  winter  dlfflcultleH.  The  f'arneg-|e 
,Stee|  Co.  now  ban  about  350  ovens  In 
oneratlon  of  the  040  byproduct  ovens  at 
<  lalrton     that    have     been     under    construe- 


New  York  quotations  cents  per  ounce  troy,  fine  silver; 
indon.  nenre  oer  ounce,  sterling  silver,  0.925  flne. 


London,  pence  per  ounce,  sterling  silver 


Kennecott 

Lackawanna  Steel.. 

31. 315140.  851 Mexican  Petrol. 

Z. Miami  Copper 

Nat'l  Lead,  com.. .  . 

National  Lead,  pf .  . 

Nev.  Consol 

Ontario  Mln   

Ray  Con 

Republicl.&S.,com 

Republic  I.&  S.,pf 

Sloss-Sheffleld 

Tennessee  C.  &  C    . 

U.  S.  Steel,  com. .  .  . 

U.S.  Steel,  pf 

Utah  Copper 

Va.  Iron  C.&C.  .  . 


New  York     i 

London 

Copper 

Electrolytic 

Standard 

Eleitrolytlc 

1917 

1918 

1917 

1918 

1917 

1918 

Jan 

Feb 
Mar. 
April 
May.  .. 
June... 
July. 
Aug.  .  . 
Sept..  . 

Oct 

Nov. .  . 
Dec... . 

28  673 
31   750 
31    481 
27.935 

28  788 

29  962 
26  620 
25  380 
25,073 
23  500 
23  500 
23  500 

23  500 
23   500 
23 . 500 
23.  500 
23.500 
23.500 
25 . 904 

131.921 
137.895 
136.750 
133.842 
130  000 
130 . 000 
128   409 
122   391 
117.500 
110.000 
110.000 

no  000 

110.000 
1 10  000 
110  000 
110.000 
1 10   000 
110.000 
119.913 



142.895 
148   100 
151.000 
147    158 
142   000 
142   000 
140.409 
137   000 
135.250 
125.000 
125  000 
125  000 

125.000 
125.000 
125  000 
125  000 
125.000 
125.000 
134.913 

Year 

27.180 

124.892 

138  401 

3i 

2 
77  J 
105 
905 
171 
49; 
671 

IS 
85 
26J 

JUS 

33  S 
16i 
391 
46  i 
69 
90  ;. 

«: 

15i 

42 

32;    I 

45 

80'. 

75' 

53 

29! 

33! 

84  J 

loo; 

27  J 

58  i 
101  { 

20  i 
9! 

24 

93  1 
101 

61; 

18  5 
1151 
IIOI 

82  J 

73 


Ctf  8. 


BOSTON   CURB*  Aug.  27 


January . . . . 
February . . 
March .... 

April 

May 

June 

July 

.\UgU8t       . . 

September. 
October .  . . 
November. 
December. 


.\v.  year. 


1917 


44.175 
51.420 
54.388 
55  910 
63  173 
62.053 
62 . 570 
62.681 
61.542 
61.851 
74 . 740 
87.120 


61    802 


1918 


85 . 500 

92.000 

(a) 

(1) 

(a) 
(a) 
(a) 


1917 


185  813 

198  974 

207  443 

220   171 

245    1 14 

242.083  ,331.925 

242    181 

•^43   978 

244 .038 

247.467 

274.943 

298 . 556 


237 . 563 


(a)  No  average  computed. 


Alaska  Mines  Corp. 

.12 

Boston  Ely 

.60 

Boston  &  Mont..  .  . 

.48 

Butte  &  Lon'n  Dev. 

.15 

Calaveras 

1 

Chief  Con 

2H 

.15 

Corbin 

10 

Cortez 

.08 

Crown  Reserve....  . 

.15 

Crystal  Cop 

.44 

Eagle*  Blue  Bell... 

,?A 

Houghton  Copper.. 

.75 

Intermountain 

t.05 

191 

Mexican  Metals 

.40 

Mines  of  America... 

1 

Mojave  Tungsten   . 

.09 

Nat.  Zlnc&  Lead..  . 

.16 

Nevada-Douglas... . 

.45 

New  Baltic 

.80 

New  Corncli.'i 

17S 

.20 

Pacific  Mines 

^25 

.07 

Yukon  Gold 

.90 

A"d  venture 

.\hnieel;. . 

Algomah. 

Allouez 

Ariz.  Com. 

Arnold 

Bingham  Mines.. . 

Bonanza 

Buttc-Balaklava. . 
Calumet  <t  Ariz. .  . 
Calumet  &  Hecla.. 

Centennial 

Copper  Range .... 

Daly  West 

Davis-Daly 

East  Butte 

Franklin 

Granby 

Hancock 

Hedley 

Helvetia 

Indiana 

Isle  Royale 

Keweenaw 

Lake      

La  Salle 

Mason  Valley 

Mass 

Mayflower 

Michigan 

Mohawk    

New  .■Vrcadlan. . .  . 

New  Idria 

North  Butte 

North  Lake 

Ojibway 

Old  Dominion.  . . . 

Osceola 

Qulncy 

St.  Mary's  M.  L.., 

Santa  Fe 

.Seneca 

.Shannon 

Shattuck-Arlz.  .  .  . 

.So.  Lake 

So.  Utah 

Superior 

Superior  &  Host. . 

Trinity 

Tuolumne 

U.  S.  Smelting. .  . 

U.  S.  Smelt'g,  pf. 

Utah  Apex 

Utah  Con 

Utah  Metal 

Victoria 

Winona 

Wolverine 

Wyandot 


t.60 
t75i 
t.l5 
t49 
16 
t.20 
J9i 
t.l6 
t.25 
68S 
464 
tl2 
471 

11! 

10 

t3  3 

t79 

6 

tl2 

J. 15 

.60 

27 

t.87 

:5 

J21 
|3i 
|4| 
2i 

:2  5 

56  5 

Hi 

J13 

J141 

t.60 

J.  65 

39  5 
t505 
:69i 

50 
.60 

tn 

t3! 
tl55 

1 
M6 

1! 

U 
425 
43! 
JU 
10 

2 

:2 
tii 

22! 
J., 50 


N.  Y.CURBt 


Lead 


January 

February.... 

March 

April 

May 

June   

July 

.\ugust 

September. 
October.  .  . 
November., 
December. 


New  ^  ork 


1917 


7.626 

8.636 

9.199 

9.288 

10.207 

11.171 

10  710 

10.594 

8.680 

6.710 

6.249 

6.375 


6  782 
6.973 
7.201 
6.772 
6.818 
7.611 
8 .  033 


Year '   8.787! 


1917 

7  530 
8.595 
9.120 
9.158 

10.202 
11  123 
10.644 
10  518 

8  611 
6  650 
6  187 
6  312 


8  7211 


London 


1917  I  1918   SAN  FRAN.*   Aug.   20 


30.500 
30 . 500 
30.500 
30.500 
30.500 
30 . 500 
30 . 500 
30 . 500 
30 . 500 
30  500 
30.500 
30 . 500 


29  50 

29.50 
29.50 
20  50 
29.50 
29  ,50 
29.50 


Alta 

Andes 

Best  &  Belcher .  . 

Caledonia 

Challenge  Con... 

Confidence 

Con.  Virginia.  . . 
Gould  &  Curry.  . 
Hale  &  Norcross.. 
Jacket-Cr.  Pt..    . 

Mexican    

Occidental 


30   500  Ophlr. 

JHj°""' Overman. 


Speller 


1917 


1918 


Savage 

Sierra  Nevada. . . 

Union  Con 

I'tah  Con 

Belmont 

Jim  Butler 

MacNamara   .    . 

Midway   

Mont.-Tonopah. 

North  Star  

Rescue  Eula. 


4.S  329154  000 
47  000  54  000 
47  000  54.000 
54  632151.000 
54  000  54  000 
,54  .  000  .54  000 
.54  000  54  000 
54  000  i  West  End  Con 

54  0001    Atlanta 

54   000  Booth      

S4  000  Comb.  Frac 

54  000 Florence 

■         Jumbo  Extension. 

52  4131  Kewanas 

Nevada  HUla 


New  York  and  Kt    I.onte  nnfrtathms.  cents  per  poirnd. 
London,  pounds  sterling  per  long  ton. 




1 

No    2' 

PiB  Iron. 

Beasemert 

Basic  t 

Foundry 

Pgh. 

1917 

1918 

1917   1    1918 

1917 

1918 

January... 

$35  95 

$37   25 

$30  951 $33. 95 

$30  95 

$33  95 

February... 

36  37 

37   25 

30  95    .33  95 

30  95 

33  96 

March. 

37   37 

37   25 

.33   49     33  95 

35  91 

33.96 

i/LT 

42 .  23 

;i6    15 

38  90     32   95 

40  06 

33   95 

46  94 

36   20 

42   84     33  00 

43   60 

34  00 

54    22 

36  36 

50  05 

33    1  (•> 

.50    14 

.34.16 

July     . 

,57   45 

36  60 

63  80 

33   40 

53  95 

34.40 

AuRuai 

.54    17 

60  37 

53   96 

September 

46  40 

42  24 

48  58 

October. 

37  261 

33.95 

33  95 

November  . 

37.261 

33.96 

33  95 

necember. . 

37  26| 

33.96 

33  95 

Year. 

$43  57 

$39  02 

MO. 83 

.03 

.05 

.02 

.04 

.03 

.06 

.22 

01 

02 

.07 

.17 

t.51 

05 

.02 

03 

03 

40 

01 

2   50 

55 

.31 

.04 

.09 

.06 

.12 

1  .05 

03 

.04 

♦02 

.11 

.10 

.03 

.«» 

.■27 

18 

05 

24 


Big  Ledge 

Butte  &  N.  Y 

Butte  Detroit 

Caledonia 

Calumet  &  Jerome 
Can.  Cop.  Corpn. . . 

Carlisle 

Cashboy 

Con.  Ariz.  Sm 

Con.  Coppermines.. 

Con.  Nev. -Utah 

Emma  Con It.  10 


Aug.  27 

H 
.75 
.15 
.43 

1  A 
o 

:2 

.05 

u 

J5 
Xf, 


fJpTuda  f*ackiiTd . 
Round  Mountain 
Silver  Pick 
White  Caps 

Big  Jim t   75 

United  Eastern .      .  I  3  25 

COLO.  SPRINGS*  Aug.  20 


First  Nat.  Cop. 

Goldfleld  Con 

Goldfleld  Merger.. 
Greenmonster.  .  .  . 

Hecla  Min 

Howe  Sound 

Jerome  Verde 

Louisiana 

Magma 

Majestic 

Marsh 

McKlnley-Dar-Sa. 

Mllford 

Mother  Lode.  . .  . 
Nixon  Nevada. . . . 

Ohio  Cop 

Rawley 

Ray  Hercules 

Richmond 

Rochester  Mines. . 
St.  Joseph  Lead.. . 
Standard  S.  L..  .  . 

Stewart 

Success 

Tonopah 

Tonopah  Ex 

Trlbulllon 

Troy  Arizona 

United  C^op 

United  Verde  Ext. 

United  Zinc 

Utica  Mines 


Cresson  Con 

Doctor  Jack  Pot.  .  . 

Elkton  Con 

Kl  Paso 

Gold  .Sovereign  .  .  . 

Golden  Cycle 

Granite 

Isabella .  .  . 

Mary  McKlnney... 

Portland 

United  (;old  M 

Vindicator 


4.81) 

03i 

.04  5 

10 

I   02 

1.695 

17 

.04! 

.07  5 

.80 

13 

40 


IJ 
.21 
.03 

tA 
4H 

J, 50 

.17 

t.04 

.42 

t.75 

.35 

.40 

1 

t21 

4) 

t.56 

.34 

14 

:i 

.13 
M2 
21 

IH 

A" 

Xf, 

t.08 


TORONTO* 


Aug.  27 


Bailey 

Beaver  Con 

Chambers  Ferland . 

Conlagas 

rgravcs 

Kerr  Lake 

La  Rose 

Mln.  Corp.  of  Can. 

Nlpls-slng 

Peterson  Lake. .  . . 

Temlskamlng 

Wettlaufer-Lor.  .  . 

Davidson 

Dome  Exten 

Dome  Lake 

Ilolllngcr 

Mclntyre    

Newray    

Porcu.  ("!rown 

Tcck-Hughes        .  . 
VIpond 
I  West  Dome 


).«6 

.03 

.20 

.12 

2   50 

.04 

6.625 

2IS 

2  00 

8  37 1 

.08 

28 

1.03 

J.  25 

.12 

.10 

4.50 

1.25 

J.56i 

.10 

}.M 

10 

05 


Am  reported  by  W.  P.  Rnyder  &  Co. 
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Have  maximum  crushing  action.  Reinforcing  webs  are 
cast  between  the  teeth,  giving  extra  strength  and 
forming  a  pocket  into  which  the  tooth  of  the  opposing 
roll  meshes.  They  are  equipped  with  a  toggle  spring 
release  so  that  there  is  but  little  danger  of  damage  to 
the  rolls  from  any  kind  of  hard  foreign  substance  that 
may  get  into  the  crusher. 

These  crushers  are  built  in  different  sizes  with  capaci- 
ties up  to  150  tons  per  hour — each  well  designed,  care- 
fully built  and  strong  enough  to  stand  up  under  the 
hardest  kind  of  service. 


Stephens-Adamson  Mfg.  Co. 

Aurora,  III. 
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FERRO-COXCRETE    COXSTRUCTION    AT    THE    PLANT    OF   THIO    KOCK    SALT    CdUl'i  )I;AT1()X,     ITMACA.    XIAV    VoKK 

Salt  Mining  and  Dressing 


By  J.  B.  CALKINS' 


Brief  history  of  the  salt  industry,  with  a  detailed 
account  of  the  mining  and  milling  operations  at  a 
property  in  Neiv  York  State.  An  output  of  2000 
tons  of  prepared  salt  per  10-hr.  day  is  planned, 

THE  production  of  salt  is  of  economic  importance 
and  a  sure  gage  of  industrial  and  social  progress. 
Everything  eaten  has  its  portion  of  salt.  The 
stock  raiser  must  have  salt  for  his  cattle  and  sheep; 
the  packer  for  his  meat;  the  chemical  manufacturer  for 
sodium  hydroxide,  chloride  of  lime,  other  chemicals  and 
asphyxiating  gases;  the  textile  manufacturer  requires 
salt  for  his  dyes. 

Some  of  the  earliest  developments  in  the  mining  in- 
dustry were  connected  with  the  production  of  salt.  His- 
tory  records   that   the   Romans    found   tha   barbarians 


•Assistant    general    manager    and    chief    engineer   for   the   Rock 
Salt  Corporation,  Ithaca,  New  York. 


shipping  facilities  for  double  that  tonnage  have 
been  provided,  and  there  will  be  storage  capacity 
for  20,000  tons.  The  paper  presents  details  as 
to  haulage,  dressing  and  mechanical  equipment. 

mining  salt  in  central  Europe  before  the  Christian  era. 
For  hundreds  of  years  the  evaporation  of  salt  from 
brine  was  unknown.  It  was  then  introduced  into  Eng- 
land and  mine  salt  was  dissolved  in  fresh  water  and  then 
evaporated  by  the  solar  process. 

Until  the  eighteenth  century  practically  all  the  salt 
used  in  this  country  was  imported  from  England.  Never- 
theless, as  the  frontier  pushed  westward  in  New  York 
State,  the  settlers  found  that  the  Indians  knew  of  a 
source  of  salt,  and  finally  discovered  that  they  were 
boiling  down  the  water  that  issued  from  salt  springs 
near  where  Syracuse  is  now  situated.  Until  after  the 
Civil  War  this  district  was  practically  the  only  salt- 
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producing  locality  on  the  North  American  continent, 
and  even  then  the  greater  proportion  of  the  salt  con- 
sumed was  imported  from  Europe.  With  the  introduc- 
tion of  the  process  by  means  of  which  fresh  water  is 
forced  down  through  drill  holes  into  the  crystalline 
salt  bed  between  the  casing  and  the  tubing,  the  dis- 
solved salt  in  the  form  of  brine  returning  through  the 
tubing  for  evaporation,  many  new  fields  were  opened, 
and  salt  plants  erected.  The  first  operated  in  New 
York  State  were  just  south  of  Rochester,  in  Wyoming 
and  Genesee  counties,  and  later  in  Tompkins,  Schuy- 
ler and  Oneida  counties.  This  development  was  fol- 
lowed by  the  erection  of  plants  in  central  Kansas,  Ohio, 
lower  Michigan  and  Louisiana;  and  the  discovery  of  the 
salt  deserts  in  the  Southwest. 

With  low  initial  cost  and  cheap  fuel,  the  evaporation 
process  has  supplied  domestic  needs  and  a  large  part 
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LAYOUT   AT    FOOT    OF    SHAFT 

of  the  industrial  business  up  to  the  present  time;  but 
with  the  ever-increasing  costs  and  difficulty  in  getting 
coal  (and  it  takes  nearly  a  ton  of  coal  to  produce  two 
tons  of  evaporated  salt),  mine  salt  is  rapidly  assuming 
a  commercial  status  that  will  enable  it  to  meet  industrial 
needs  and  bids  fair  to  encroach  on  the  domestic  trade. 
With  this  new  and  enlarging  demand,  the  mine-salt 
industry  has  received  a  great  impetus.  One  of  the  re- 
sults is  the  opening  of  a  new  mine  by  the  Rock  Salt 
Corporation,  near  Ithaca,  N.  Y. 

Salt  beds  in  the  East  are  generally  fairly  regular 
in  their  geological  features  and  consist  of  horizontal 
strata  from  10  to  50  ft.  thick,  with  possibly  a  slight 
pitch  to  the  southward.  Nevertheless,  where  this  cor- 
poration has  sunk  its  shaft  rather  unusual  conditions 
are  found.  In  exploration,  drillings  were  made  about 
a  mile  on  either  side  of  the  shaft  site,  and  salt  was 
found  about  1400  and  1500  ft.  from  the  surface,  respec- 
tively; also  water  at  about  1000  and  1100  ft.  The  shaft 
itself  is  situated  between  these  two  drill  holes,  and,  al- 
though only  100  ft.  from  the  shore  of  Cayuga  Lake, 
is  practically  dry.  What  is  more  remarkable,  instead 
of  striking  the  usual  50  ft.  of  salt  at  the  average  depth 
of  1450  ft.,  it  was  found  at  1365  ft.  and  consisted  of  an 
upper  bed  of  12  ft,  then  41  ft.  of  mixed  .shale  and  salt 
in  the  middle,  and  97  ft.  of  clear  crystalline  salt  at  the 
bottom,  comprising  one  of  the  finest  salt  beds  ever  de- 
veloped. The  company  contemplates  working  the  lower 
97-ft.  bed. 

After  a  thorough  exploration,  the  company  pur- 
chased title  or  mining  rights  on  about  650  acres  of 
land,  including  a  mile  front  on  the  lake;  and  in  July, 
1916,  began  work  on  the  shaft  and  breaker.  The  shaft 
IH  9  X  21  ft.  inside  the  timbers,  and  is  divided  into  five 


compartments,  namely,  two  skip  roads  9  ft.  x  5  ft.  8  in. 
each,  one-man  cage  road  5x5  ft.,  an  air  way  4x5  ft., 
and  a  ladder  way  3  x  9  ft.,  partitioned  off  between  the 
skip  roads  and  the  remainder  of  the  shaft  to  give 
up-  and  down-cast  ventilation.  The  shaft  is  timbered 
throughout  with  10  x  12-in.  white  oak  sets  placed  on 
6-ft.  centers  and  lagged  with  2-in.  oak  plank. 

The  actual  shaft  sinking  was  started  early  in  Sep- 
tember, 1916,  with  a  65-ft.  wood  headframe,  a  12-in. 
X  18-in.  single  5-ft.-drum  Lambert  hoist,  and  a  1100 
cu.ft.  per  min.  IngersoU-Rand  imperial-type  compressor. 
Three  shifts,  each  of  13  men,  worked  below  ground. 
Bed  rock  was  encountered  at  about  12  ft.,  but  the  con- 
crete shaft  collar  was  extended  to  a  depth  of  36  ft.  and 
the  work  carried  forward  at  the  rate  of  about  100  ft. 
per  month  through  comparatively  easy-working  shale 
rock  to  a  depth  of  840  ft.,  where  a  seam  of  carboniferous 
shale  was  reached,  and  with  it  a  big  flow  of  methane 
gas.  The  natural  ventilation  was  not  sufficient  to  take 
care  of  the  large  volume  of  gas  encountered,  so  work 
at  the  bottom  had  to  be  suspended  in  July,  1917,  while 
a  20-in.  steel  pipe  was  lowered  down  the  shaft  and  a  gas 
pump  installed.  In  the  meantime  the  wood  headframe 
was  replaced  with  the  first  half  of  a  permanent  steel 
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tower;  and  the  final  double  drum,  single-clutched,  Vul- 
can electric  hoist  set  up  in  the  newly  erected  drum 
house. 

Even  with  the  improved  ventilation  system,  it  was 
impossible  to  take  care  of  the  gas,  so  grouting  had  to 
bo  adopted.  This  was  accomplished  in  the  following 
manner:  First  a  7-in.  churn-drill  hole  was  put  down 
about  12  ft.  from  the  shaft  to  relieve  the  pressure  of 
the  gas,  and  then  2-in.  holes  were  drilled  every  2  ft. 
around  the  outside  of  the  shaft  (at  the  bottom)  into  the 
gas  fissure,  and  successively  grouted  with  a  thin  paste 
of  cement  and  water.  The  grouting  was  done  with  a 
grouting  gun  made  of  a  length  of  extra  heavy  10-in. 
pipe  with  caps  at  both  ends,  bored  and  tapped  for  a 
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2-in.  pips.  First  a  short  length  of  2-in.  pipe,  tapered 
at  one  end,  was  driven  tightly  into  the  drill  hole,  and 
the  gun  was  connected  to  this  by  suspending  it  with 
rope  and  tackle  in  the  shaft  with  a  valve  between  the 
gun  and  the  grout  tube.  Next  the  gun  was  filled 
with  water  by  opening  it  at  the  top,  and  a  bag  of  cement 
dumped  in.  To  get  a  good  mixture,  compressed  air  was 
forced  in  at  the  bottom  of  the  gun  and  allowed  to  bubble 
up.  When  everything  was  ready  to  force  the  charge, 
the  cap  at  the  top  was  replaced  and  the  2-in.  pipe  con- 
nected to  the  water  pipe  leading  down  the  shaft,  and  the 
gate  valves  in  both  the  grout  and  the  water  line  were 
opened.  In  this  way  the  grout  was  forced  in  with  the 
300-lb.  pump  pressure  at  the  surface,  plus  the  static 
head  of  the  water  column  down  the  shaft,  giving  a  to- 


With  regard  to  outside  developments,  it  may  be 
added  that  in  tha  autumn  of  1916  the  company  erected 
a  40  X  60  ft.  stucco-tile  repair  shop,  and  equipped  it 
with  lathe,  shaper,  pipe  machine,  drill  presses,  grinders, 
and  drill  sharpener.  This  was  followed  by  the  erec- 
tion of  a  30-room  boarding  house  and  a  wdl-equipped 
"dry"  for  the  miners;  also  a  large,  double  tenant  house. 
The  follov.'ing  spring  a  drum  hou.se  was  erected  similar 
in  size  and  construction  to  the  repair  shop,  and  grading 
was  started  for  railroad  tracks  and  the  reinforced 
breaker  building.  During  the  latter  part  of  last  sum- 
mer the  foundations  for  the  breaker  building  were  laid, 
and  at  the  fir.st  of  the  year  it  was  nearly  half  finished. 
The  breaker  building  will  be  of  fire-proof,  reinforced- 
concrete    construction    throughout,    and    will    cover    an 
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tal  pressure  of  about  700  lb.  The  valve  at  the  bottom 
of  the  gun  used  for  admitting  compressed  air  for  mix- 
ing the  paste  served  a  double  purpose,  for,  while  the 
grout  was  being  forced  in,  this  valve  was  left  slightly 
open  to  indicate,  by  the  presence  of  clear  water,  when 
the  whole  charge  had  been  delivered.  When  completed, 
the  valve  in  the  grout  tube  was  closed,  so  as  to  hold 
the  charge  in,  and  the  gun  moved  over  to  the  next  tube. 
By  grouting  about  forty  holes  the  gas  was  effectively 
isolated  and  shaft  sinking  continued  without  further 
difficulty.  The  effectiveness  of  the  operation  was  ad- 
mirably illustrated  when  the  shaft  was  cut  through  the 
gas-bearing  fissure,  which  was  found  completely  filled 
with  concrete  across  the  entire  section.  The  cement 
must  have  penetrated  at  least  12  ft.  beyond  the  shaft, 
for  it  came  out  into  the  churn-drill  hole  and  set  so  hard 
that  the  hole  had  to  be  reamed  out  before  it  could  be 
carried  down.  Following  about  80  ft.  of  carboniferous 
shale,  which  was  really  a  low  grade  of  coal  (about 
50 ^c  carbon),  hard  limestone  was  encountered,  and 
the  jackhamers  for  drilling  had  to  be  replaced  with 
Leyner  drills.  On  Jan.  1,  1918,  the  shaft  had  reached  a 
depth  of  1150  feet. 


area  CO  x  120  ft ,  the  average  height  being  about  100 
ft.  The  steel  headf rame  is  incorporated  with  the  breaker 
and  has  a  total  height  of  150  ft.  Three  loading  switches 
will  bi  carried  under  the  breaker  for  loading  bulk  salt 
and  one  switch  along  the  east  side  for  package  salt. 
With  this  arrangement  the  company  hopes  to  be  able 
to  load  from  60  to  100  cars  per  day.  The  breaker 
building  incorporates  not  only  the  crushing  and  screen- 
ing machinery  but  also  storage  for  20,000  tons  of  pre- 
pared sizes  of  salt. 

The  character  and  nature  of  the  salt  deposit  offer 
unusually  favorable  features  for  large-scale  mining; 
for  it  is  not  only  homogeneous,  but  can  be  mined  in  large 
chambers  without  timbering.  With  this  in  view,  the 
company  has  purchased  a  large  electrically  operated 
Thew  shovel,  with  a  li-yd.  dipper  for  loading  the  salt 
into  the  cars  after  it  has  been  blasted  from  the  face. 
There  is  also  a  smaller  shovel  of  the  same  type,  which 
is  being  used  on  the  surface  at  present,  but  which  will 
be  sent  underground  when  the  mine  is  opened.  Mechan- 
ical-shovel operation  has  led  to  the  development  of  a 
rather  original  system  of  mining,  so  as  to  work  out 
large  gangways  and  at  the  same  time  get  adequate  ven- 
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tilation,  especially  after  blasts.  The  entira  output  of 
the  mine  depends  upon  one  or  two  large  shovels,  which 
will  necessarily  have  to  stand  idle  while  powder  gases 
are  clearing  from  the  workings.  The  system  contem- 
plated calls  for  taking  out  40%  of  the  salt  in  gang- 
ways 30  ft.  wide  and  40  ft.  high,  the  remainder  being 
left  in  the  form  of  square  columns  40  x  40  ft.  for  roof 
support. 

To  open  the  working  face,  an  8  x  8  ft.  tunnel  is  driven 
ahead  of  the  gangway,  and  later  enlarged  crescent 
shaped  so  as  to  open  a  regular  bench  system  of  quarry 
blasting,  and  also  form  an  arched  roof  which  can  be 
readily  trimmed  without  the  use  of  stagings.  Jack- 
hamers  can  be  employed  to  drill  vertical  holes  4  or  5 
ft.  from  the  face,  and  the  salt  blasted  down  directly 


it  does  reclaim  the  drifts,  which  have  thus  far  been  used 
only  as  a  means  of  ventilation.  It  also  possesses  ths 
advantage  of  a  robbing-back  system  in  which  the  men 
are  always  working  under  the  heavily  supported  por- 
tions, instead  of  where  the  full  amount  of  salt  has  been 
worked  out.  When  completed,  all  the  airways  have 
been  used  as  a  means  of  working  out  a  quarry  face, 
and  nothing  is  left  but  40  x  40  ft.  salt  columns  to  support 
the  roof. 

The  salt,  after  being  blasted  down  from  the  work- 
ing face,  is  shoveled  into  6-ton  dump-bottom  cars,  and 
hauled  by  electric  locomotives  to  the  foot  of  the  shaft, 
where  it  is  dumped  on  a  grizzly.  The  oversize  passes 
through  a  pair  of  40  x  36-in.  crushing  rolls,  which  re- 
duce the  product  to  4  in.,  and  is  stored  in  a  5000-ton 
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in  front  of  the  shovel.  This  8  x  8  ft.  drift  or  tunnel 
serves  a  secondary  purpose  as  a  means  of  ventilation. 
The  gang^vays  ar^  started  140  ft.  apart,  with  an  8  x  8 
ft.  ventilation  drift  half  way  between  them,  which  is 
connected  with  the  down-cast  part  of  the  shaft.  Every 
70  ft.,  cross  drifts  are  carried  out  at  right  angles  to 
this  ventilation  tunnel,  until  they  meet  the  drifts  ahead 
of  the  gangways.  Thus  fresh  air  is  carried  from  tha 
ventilation  fan  down  the  shaft,  through  the  center  tun- 
nel between  the  gangways,  across  to  the  drifts  ahead 
of  the  gangways,  and  thence  back  directly  into  the 
working  face.  The  foul  air  ahead  is  driven  through 
the  mine  v/orkings  and  up  the  shaft.  As  each  succead- 
ing  cross  drift  is  completed,  the  previously  u.sed  one  is 
bratticed  up  so  as  to  force  the  air  around  through  the 
new  drift,  thus  always  keeping  it  coming  in  from  the 
front  of  the  working  face,  instead  of  along  the  side. 

When  a  gangway  is  completed  as  far  as  the  property 
line,  work  is  starte<l  on  the  last  cross  drift,  and,  when 
this  is  completed,  back  on  the  center  air  tunnel.  This 
does  not  affect  the  ventilation  system,  for  the  fresh  air 
is  Htill  coming  directly  into  the  face  of  the  working;  but 


skip  pocket  beneath.  Thence  it  is  spouted  into  5-ton 
self-dumping  skips  and  hoisted  to  the  surface,  where 
it  goes  through  the  breaker.  Here  it  is  reduced  to  1 
in.  and  sere  ned  for  the  four  commercial  grades — i  in., 
}  in.,  i  in.,  and  common  fine.  The  oversize  passes 
through  another  set  of  crushing  rolls,  which  reduce 
it  to  «  in.,  and  over  a  second  set  of  shaking  screens. 
The  entire  break  r  equipment  is  laid  out  in  duplicate, 
and,  with  the  exception  of  the  distribution  over  the 
bins,  the  material  is  carried  through  by  gravity. 

The  hoisting  equipment  consists  of  a  double  drum  7 
ft.  diam.  4  ft.  face  single-clutch:d  Vulcan  hoist,  equipped 
for  shaft  sinking,  with  double  reduction  gearing,  and 
driven  by  a  100  hp.  550-volt  alternating-current  motor. 
With  the  completion  of  the  shaft,  the  second  set  of  re- 
duction gears  will  be  removed  and  the  100  hp.  motor  re- 
placed with  a  magnetically  controlled  500  hp.  2200-volt 
alternating-current  motor.  The  hoist  is  equipped  with 
automatic  air  brakes  and  all  the  latest  safety  devices 
for  the  prevention  of  overwind,  overspeed,  and  reversal 
in  case  of  failure  of  power.  The  100  hp.  motor  taken 
from  the  Vulcan  hoist  will  be  used  to  convert  the  Lam- 
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bert  steam  hoist,  on  the  man  cage,  to  an  electric  hoist; 
but  the  steam  rigging  will  be  kept  intact  and  boilers 
will  be  kept  ready,  so  that  the  men  can  be  taken  out  of 
of  the  mine  in  case  of  failure  of  the  electric  current. 

Power  is  purchased  from  the  Cayuga  Power  Cor- 
poration, received  under  a  potential  of  11,000  volts  and 
transformed  to  2200  for  the  large  hoist  and  550  for  the 
smaller  motors.  Electric  service  for  the  mine  will  be 
j  carried  down  the  bore  hole  as  550-volt,  alternating  cur- 
rent, and  converted  into  250-volt,  direct  current,  at  a 
substation  below  ground.  All  electrical  equipment  has 
been  furnished  by  the  General  Electric  Company. 

The  ultimate  capacity  of  the  plant  will  be  2000  tons 
of  prepared  sizes  of  salt  per  10-hr.  day,  and  it  will 
have  shipping  capacity  for  twice  that  amount.  Ship- 
ments may  be  made  either  in  bulk  or  package,  and  by 
freight  or  water  via  New  York  State  barge  canal.  The 
erection  of  the  plant  is  under  the  general  supervision 
of  M.  E.  Calkins,  A.  S.  M.  E. ;  engineering  design  and 
purchasing,  J.  B.  Calkins,  M.  E. ;  concrete  construction, 
Alexander  Shumway  &  Utz  Co. ;  and  steel  work,  Seneca 
Engineering  Company. 


Manganese  Mining  in  the  Magdalena 
Mining  District,  New  Mexico 

By  R.  H.  West* 

The  Magdalena  Mountains  of  New  Mexico  are  being 
prospected  for  manganese,  and  shipments  have  been 
made  recently  to  the  East  by  the  Water  Canyon  Man- 
ganese Co.,  a  local  corporation,  which  has  a  manganese 
property  in  Water  Canyon  and  offices  in  New  York.  The 
mine  is  situated  300  ft.  up  the  east  side  of  the  canyon 
and  is  reached  by  wagon  road.  Entry  to  the  mine  is  by 
tunnel,  125  ft.  below  the  top  of  the  canyon,  which  cuts 
a  rhyolite  flow  that  extends  through  four  claims.  The 
mine  is  equipped  with  track,  cars  and  bins,  and  the 
principal  ore  produced  is  wad,  an  average  sample  of 
which  runs  43 "^t  metallic  manganese,  5.1%  silica,  with 
0.025 ^f  phosphorus,  the  material  making  an  ideal  fur- 
nace ore.  The  wad  is  fine  in  texture  and  is  shipped  in 
canvas  sacks,  which  average  about  53  lb.  each.  At  other 
mines  in  the  district  the  ore  is  principally  pyrolusite. 

The  workings  from  which  the  wad  is  mined  show  the 
mineral  to  be  the  filling  of  a  natural  cave,  occurring  in 
an  extensive  fractured  zone  in  the  rhyolite.  The  cave  is 
52  ft.  across,  75  ft.  high  and  56  ft.  long;  and  28  cars  of 
over  40 '^t  manganese  have  already  been  shipped.  There 
is  no  waste  to  handle,  no  blasting  is  required,  and  the 
wad,  after  being  dug  out  and  shoveled  into  cars,  is 
trammed  to  the  bins  for  sacking.  Cracks  and  fissures, 
varying  in  size  from  a  few  inches  to  three  and  four  feet 
wide,  extend  in  several  directions  from  the  cave,  and  in 
following  these  undoubtedly  other  caves  will  be  en- 
countered. 

In  prospecting  the  property,  the  locator  followed  the 
outcrop  on  an  incline  and  struck  the  cave  at  about  18 
ft.  The  soft,  sooty  material  was  not  identified  by  him, 
so  he  threw  it  on  the  dump  and  was  ready  to  quit  before 
he  was  enlightened  as  to  the  value  of  the  wad.  After 
drifting  50  ft.  in  wad,  he  started  a  tunnel  80  ft.  below 
the  outcrop  and  to  the  south  of  the  cave,  ran  east  50 
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ft.,  then  turned  north  and  struck  the  lower  floor  of  the 
cave  in  40  ft.  This  made  it  possible  to  remove  the  ore 
without  hoisting  and  also  open  up  bodies  of  milling  ore. 
The  headings  and  drifts  are  all  in  a  fractured  zone 
which  shows  mineralization,  the  milling  ore  running 
20^r  metallic  manganese,  the  remainder  being  silica  and 
barium  carbonate.  The  main  drift  on  this  level  is  over 
150  ft.  long,  and  three  headings  have  been  driven  50  ft. 
west,  and  raises  65  ft.  high  have  been  put  up.  Little 
work  has  been  done  to  the  ea.st,  although  the  east  side  of 
the  main  drift  shows  the  fractured  formation  thickly 
coated  with  manganese.  On  the  main  level  and  east  of 
the  cave  a  50-ft.  winze  has  been  sunk  and  shows  the 
same  conditions  as  the  drift.  The  two  drifts  at  the 
bottom,  one  going  west  and  the  other  south,  show  evi- 
dences of  other  caves,  especially  as  the  manganese  is  of 
the  wad  character. 

Extensive  milling  tests  have  been  made  of  the  low- 
grade  ore,  and  experiments  are  being  conducted  to  de- 
termine the  best  method  of  separation.  Though  there 
is  an  abundance  of  water  on  the  claims,  the  experiments 
and  tests  show  that  the  ore  can  be  most  efficiently  con- 
centrated by  a  magnetic  process,  although  the  mangan- 
ese is  of  low  magnetic  quality.  The  Magdalena  range  is 
worthy  of  more  attention,  for  it  extends  over  100  miles, 
with  manganese  showing  in  many  places. 


China's  Effort  To  Combat 
Shortage  of  Siher 

The  scarcity  of  silver  has  been  the  subject  of 
negotiations  between  the  Chinese  General  Chamber 
of  Commerce  and  the  Shanghai  General  Chamber  of 
Commerce,  states  a  consular  report.  The  foreign  banks 
were  of  the  opinion  that  there  need  be  no  anxiety,  as 
the  local  holdings  of  silver  on  Feb.  13,  1917,  were  22,- 
000,000  taels  and  15,000,000  Mexican  pesos,  and  assured 
the  native  merchants  that  nothing  will  be  done  that 
will  injure  the  local  money  market,  and  that  no  efflux 
of  silver  from  China  will  take  place,  if  the  Chinese 
themselves  will  refrain  from  gambling  on  exchange. 

New  coins  of  50,  20,  and  10c.  denominations  were 
reported  to  have  been  put  into  circulation  during  the 
year,  and  they  were  to  be  accepted  by  all  government 
offices  at  their  full  value,  no  discount  being  allowed. 
They  were  to  be  distributed  through  the  Bank  of  China 
for  circulation  in  Chihli,  Shantung,  and  Honan,  but 
should  be  accepted  anywhere  in  China.  They  were,  how- 
ever, not  seen  to  any  extent  in  Shanghai,  and  it  is 
doubtful  whether  the  local  exchange  shops  would  accept 
ihem,  as  it  would  practically  do  away  with  their  means 
of  livelihood.  In  this  connection  it  may  be  stated  that 
for  one  Mexican  peso  the  exchange  is  generally  112 
to  114c.  small  coin  in  Shanghai. 

A  petition  was  submitted  to  the  Taoyin  of  Shanghai 
and  the  Special  Envoy  for  Foreign  Affairs  in  May, 
requesting  that  an  embargo  be  placed  on  the  export  of 
silver,  as  the  continual  outward  shipment  of  silver 
seriously  affected  the  tea  and  silk  trades.  It  also  re- 
quested that  the  mint  at  Nanking  should  turn  out  more 
silver  dollars,  and  suggested  that  at  least  $4,200,000 
should  be  minted  at  once,  monthly,  so  that  by  th-^ 
beginning  of  July  the  merchants  would  have  enough 
silver  to  make  their  purchases. 
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The  Blast-Furnace  Charge  at  the  Bunker  Hill 

Smeltery' 


BY  C.  T.  RICE 


This  paper,  the  second  article  of  the  series,  de- 
scribes the  composition  of  the  charge  and  the 
handli)ig  of  the  various  materials  comprising  it. 
A  detailed  description  of  the  sampling  plant  and 
method  of  operation  is  followed  by  an  account  of 
the  mechanical  contrivances  installed  and  other 
provisions  made  to  insure  accurate  proportioning. 


AX  niPORTANT  change  in  the  operation  of  the 
l-\  Bunker  Hill  smeltery  resulted  from  the  decision 
-L  \~  to  obtain  limestone  for  flux  from  a  quarry  opened 
by  the  company  near  the  plant,  and  not  to  buy  it  al- 
ready crushed  from  the  source  originally  contemplated. 
As  considerably  more  coarse  ore  has  been  received  at  the 


of  the  lead,  a  crushing  and  screening  plant  for  break- 
ing down  the  limestone  is  being  installed  alongside  the 
sampling  mill;  and  this  will  also  serve  for  the  coarse 
breaking  of  crude  ore  and  matte  before  it  goes  to  the 
sampling  mill. 

The  material  now  treated  at  the  Bunker  Hill  smeltery 
consists  mainly  of  concentrates  from  the  Bunker  Hill  and 
the  Hecla  mills,  but  some  crude  ore  comes  from  the  Hecla, 
as  well  as  from  the  Sierra  Nevada  and  the  Caledonia 
mines.  The  supply  is  practically  all  sulphide  ore  or  con- 
centrates, and  so  has  to  be  roasted.  Oxidized  ore,  amount- 
ing to  from  10  to  15%  of  the  total,  is  received  from  the 
Caledonia  mine.  All  ores,  limestone,  and  coke  for  the . 
smeltery  are  delivered  at  the  top  of  the  plant,  where  the 
supply  warehouse  is  placed.  The  receiving  bins  are  un- 
der the  main  tracks  and  alongside  the  primary  ore  bins 
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works  than  was  anticipated,  and  as  the  matte  return 
ha.s  been  higher  than  it  would  have  been  if  Bunker  Hill 
&  Sullivan  low-zinc  concentrates  were  the  main  .source 


•Th'-  iieoond   of   the   H«ricH  of  artlcleH  on  tin-  dpHlRn  and  opera- 
tion  of  the  Bunker   Hilt  &   HuUlvan    Smt-ltlnK   and    Rcnnint;   plant 
which  befran  In  the  July  20  iHHue. 


in  the  gulch  to  the  east  of  the  works  and  at  the  top  of  the 
sampling  mill.  (See  Fig.  ].)  There  are  four  receiving 
and  eight  primary  ore  bins,  all  of  wood,  and  having  a 
capacity  of  250  tons  each.  At  present  the  coke  used  at 
the  plant  comes  from  Utah.  The  current  supply  of  ore 
is  dumped  mto  wooden  bins  on  the  west  side  of  the 
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plant,  where  the  blast-furnace  charge  is  made  up.  The 
lime  rock,  which  comes  from  the  company's  quarry  near 
lone,  Wash".,  200  miles  from  the  plant,  is  also  stored 
there.  The  necessity  for  procuring  barren  limestone 
for  flux  is  one  of  the  unavoidable  drawbacks  of  the  site, 
for  the  ores  of  the  district  contain  practically  no  lime. 
As  no  ores  with  limestone  gangue  have  been  developed 
in  nearby  territorj%  this  handicap  will  probably  be  a 
permanent  one.  Pyrite-magnetite  gold  concentrates 
come  from  the  Alaska-Juneau  mine,  in  Alaska;  and 
these,  together  with  old  scrap  iron  from  the  mine  and 
mill,  contribute  a  considerable  part  of  the  iron  needed 
as  flux  in  the  charge,  although  by  far  the  greater  part 
of  the  iron  comes  from  Bunker  Hill  jig  middlings,  which 
material  ranges  in  size  from  15  mm.  down,  and  so  helps 
in  keeping  the  sinter  porous  on  the  Dwight  &  Lloyd 
machines. 

The  ore  as  it  comes  to  the  plant  is  unloaded  into  one 
of  four  receiving  bins,  and  from  there  goes  to  the  sam- 
pling mill.  Each  bin  has  two  mouths,  closed  with  slats 
above  and  arc  gates  below.  From  the  bins  the  ore  is 
fed  to  a  conveyor  belt  by  a  traveling  apron  feeder  of 
rather  novel  design,  which  will  be  described  more  fully 
on  another  occasion  This  conveyer  is  stopped  and 
started  by  a  sv/itch  from  alongside  the  crusher,  and  by 
varj-ing  the  throw  on  an  eccentric  the  speed  of  feed  is 
changed.  It  is,  therefore,  possible  for  one  man  to  feed 
the  ore  from  the  receiving  bins,  and  also  to  attend  to  the 
crusher. 

Sampling  the  Ore 

From  the  crusher,  which  is  of  the  Blake  type  and 
breaks  to  li  in.,  the  ore  is  elevated  to  the  top  of  the 
plant,  where,  if  it  is  oxidized,  it  is  sent  to  the  first  Vezin 
sampler,  which  takes  out  a  one-tenth  cut.  The  sample 
goes  down  through  the  other  samplers,  just  as  in  the 
case  of  sulphide  ore,  but  the  rejects  from  this  first 
sampler  go  to  an  elevator,  which  discharges  to  a  con- 
veyor belt.  This  belt  then  takes  the  oxidized  ore  with- 
out further  crushing  to  a  car  on  the  tracks  outside, 
whence  it  is  switched  to  the  charge  bins  on  the  other 
side  of  the  plant. 

The  sulphide  ores  are  by-passed  around  this  first 
sampler  and  go,  instead,  to  a  4-mm.  trommel,  the  over- 
size from  which,  after  being  crushed  in  rolls,  is  reele- 
vated  to  the  same  trommel,  so  that  the  circuit  is  closed. 
As  the  undersize  discharges  from  the  chute  lips  of  this 
trommel,  a  Vezin  sampler  takes  out  a  one-twentieth  cut. 
The  reject  from  this  sampler  is  elevated  to  a  conveyor 
belt  and  discharged  by  a  Stephens-Adamson  tripper  into 
the  primary  ore  bin  selected  to  receive  that  shipment. 
The  first  twentieth  cut  then  goes  to  sample  roll.'?  that 
crush  to  h  in.  From  this  pair  of  rolls  the  sample  is  fed 
by  shaking  feeder  to  another  Vezin  sampler  that  takes 
a  one-twentieth  cut.  The  reject  from  this  sampling  also 
goes  to  the  conveyor  belt  and  is  taken  to  the  primary 
bin  to  which  the  shipment  is  being  sent;  and  the  sam- 
ple is  reduced  in  bulk  by  being  passed  through  Jones 
splits  and  then  taken  to  the  bucking  room  of  the  assay 
office  for  final  crushing. 

More  coarse  ore  and  matte  has  to  be  crushed  at  pres- 
ent in  the  sampling  mill  than  was  originally  intended. 
An  18  X  30-in.  crusher  is  therefore  being  installed  just 
east  of  the  sampling  mill  to  do  the  preliminary  breaking 
before  the  ore  is  taken  by  bucket  elevator  to  the  sam- 


pling mill.     In  this  way  the  burden  now  thrown  on  the 
sampling  mill  will  be  relieved. 

The  success  of  any  smelting  operation  depends  largely 
upon  the  way  in  which  the  different  ores  are  mixed  at 
each  .step  in  the  process.  The  mixing  of  the  master 
charge  at  the  Bunker  Hill  smeltery  is  accomplished  in 
a  somewhat  similar  manner  as  at  the  Tooele  and  the 
Northport  smelteries,  except  that  it  is  done  more  sys- 
tematically and  with  better  mechanical  development  of 
the  same  general  scheme.  The  fir-st  mixing  of  the 
ores  and  calcines  takes  place  on  the  conveyors  in  front 
of  the  primary  and  calcine  bins.  The  roaster  charge 
then  gets  a  thorough  mixing  in  the  hoppers  and  pug 
mills  of  the  Dwight  &  Lloyd  machines;  but  previously, 


FIG.    2.      BELT    FEEDERS    AT    PRIM.VRY    ORE    BINS 

the  high-sulphur  ore  and  matte  receive  a  preliminary 
mix  as  they  are  being  fed  over  the  conveyor  system  to 
the  Wedge  furnace  for  a  preliminary  roast. 

Finally,  at  the  secondary  bins,  a  thorough  mixing  of 
the  blast-furnace  feed  is  obtained  while  the  various 
parts  of  the  charge  are  being  weighed  out  and  bedded 
in  the  hopper  of  the  charge  cars.  In  this  way  a  well- 
mixed  and  easily  variable  charge  is  obtained  for  the 
blast  furnaces  with  a  minimum  of  labor.  As  wages  will 
probably  remain  higher  than  at  other  plants,  such  as 
at  Salt  Lake  City,  where  a  supply  of  smeltery  labor  is 
always  available,  any  saving  in  this  direction  is  im- 
portant. 
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In  order  that  the  roaster  charge  may  be  pi-opor- 
tioned  accurately  on  the  belts,  it  is  necessary  that  the 
feeders  at  the  different  bins  shall  be  capable  of  close 
adjustment.  Each  primary  and  calcine  bin  is  pro- 
vided with  two  belt  feeders  (see  Fig.  2),  one  as  a  stand- 
by. Each  feeder  is  driven  independently  by  its  own 
clutch  from  the  feeder  line  shaft.  The  belt  speed  is 
kept  constant  for  all  feeders,  and  the  amount  of  ma- 
terial from  each  bin  is  controlled  by  a  handwheel  and 


Fir.     3.      SAMPl.lNG    Mll^L    PHJMAUV    OKI':    lil.WS 
AXD    CALCINE    BINS 

lever  system  which  raises  and  lowers  a  vertical  slide- 
gate.  As  the  sulphide  ore  is  all  crushed  to  a  maximum 
size  of  4  mm.  in  the  sampling  mill,  close  regulation  is 
thus  obtained. 

The  conveyor  receiving  the  feed  from  the  primary- 
ore  bin.s  delivers  to  a  cross  belt  that  takes  the  ore  to  the 
incline  belt  which  goes  to  the  top  of  the  roaster  build- 
ing (see  Fig.  3).  Upon  this  cross  belt  the  calcines  are 
added  to  the  roa.ster  charge.  These  calcines  are  of  two 
cla.sses,  and  are  stored  in  separate  steel  bins  10  ft. 
in  diameter  and  20  ft.  high.  The  high-sulphur  ores 
and  concentn^tes  that  have  been  given  a  pre-roast  in  the 
Wedge  furnace  go  to  one  tank  bin.  The  clean-ups  from 
around  the  Dwight  &  Lloyd  machines  and  the  different 
flue.s  go  to  the  other.  Each  bin  is  .served  with  two  belt 
feeders,  similar  in  design  to  those  used  at  the  other 
binH,  except  that  a  longer  and  stronger  lever  is  needed 
in  order  to  enable  the  control  screws  to  be  placed  over 
the  discharge  end  of  the  feed  belt.  The  adjustment 
HcrewH  Hhould  be  arranged  ho  that  they  can   be  oper- 


ated from  alongside  the  conveyor,  both  at  the  ore  bins 
and  the  calcine  bins,  in  order  that  the  quantity  of  feed 
which  comes  from  each  bin  can  be  easily  and  quickly 
changed.  In  setting  these  feeders  so  that  they  will  take 
the  exact  amount  of  ore  and  calcines  needed,  the  dis- 
charge from  each  belt  feeder  is  caught  in  a  box  and 
weighed  on  a  small  platform  scale.  To  enable  the  setting 
to  be  done  easily  and  conveniently  by  one  man,  the  unit 
selected  in  determining  the  different  bin  discharges  is 
20  lb.  of  feed  to  the  belt  in  15  seconds.  Even  when 
several  units  must  be  fed  to  the  belt  the  weight  of 
sample  is  small  enough  to  be  handled  conveniently  by 
one  man.  The  analysis  of  the  contents  of  the  various 
ore  and  calcine  bins  being  known,  the  charge  sent 
to  the  roasters  is  easily  fixed  by  determining  the  num- 
ber of  unitary  quantities  of  feed  to  be  taken  from  the 
various  bins.  As  the  roaster  charge  is  revolved  twice 
before  it  reaches  the  main  incline  conveyor,  it  is  well 
mixed  by  the  time  it  comes  to  the  hoppers.  The  charge 
is  weighed  by  a  Merrick  automatic  belt  scale  en  route. 


Mexico  Modifies  Rules  on  Payment 
Of  Overdue  Mine  Taxes 

Ambassador  Fletcher  has  recently  transmitted  a  copy 
of  a  Mexican  decree  of  July  19,  published  in  the  Diario 
Oficial  of  July  26,  making  certain  modifications  in  the 
requirements  for  the  payment  of  overdue  taxes  on  Mexi- 
can mining  property,  according  to  Commerce  Reports. 
The  purpose  of  the  present  decree  is  to  amend  the  decree 
of  Apr.  26,  one  article  of  which  provided  that  back 
taxes  would  be  collected  in  installments  of  one-third, 
beginning  with  the  second  four-month  period  of  1918, 
at  the  same  time  as  the  current  taxes.  Failure  to  make 
the  required  payments  would  result  in  cancellation  of 
the  concession. 

In  place  of  the  collection  of  one-third  of  the  arrears, 
a  new  schedule  is  published  providing  for  payments  of 
smaller  proportions  varying  according  to  the  number 
of  tercios  (four-month  periods)  for  which  the  taxes 
are  due.  The  arrears  of  longest  standing  are  subject 
to  the  smallest  percentage  of  payment.  The  schedule 
follows:  On  three  to  five  tercios,  25%;  on  six  to  eight 
lercios,  20%;  on  nine  to  eleven  tercios,  15%;  on  twelve 
to  fourteen  tercios,  10% ;  and  on  fifteen  tercios  and 
over  5  per  cent. 

Further  requirements  are  that  payments  for  the  cur- 
rent tercio,  with  the  required  surcharge,  be  made  before 
Sept.  1,  and  that  the  mining  claims  to  which  the  pay-, 
ments  apply  be  actually  worked  before  Dec.  31,  1918.' 
Proof  of  compliance  with  this  ruling  must  be  submitted 
to  the  Treasury  Department,  supported  by  affidavit  from 
the  local  authorities  and  confirmed  by  the  Department 
of  Industry,  Commerce  and  Labor. 


Mexican  Currency. — It  is  proposed  to  authorize  the  cir- 
culation of  American  gold  and  silver  as  legal  tender  in  the 
states  of  Sonora  and  Sinaloa  until  such  time  as  the  olc 
mint  at  Culiacan,  capital  of  the  latter  state,  can  be  pul  ; 
into  operation,  states  the  Miniiir/  Jourval.  The  plant  is  nov 
in  preparation,  and  the  bullion  produced  in  the  rich  mines  OJ,, 
that  portion  of  the  republic  will  be  coined  and  put  into  cir;i 
culation  with  as  little  delay  as  possible. 
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The  Position  of  the  Quicksilver  Producers 

In  California 


Quicksilver-  producers  and  miners  in  California 
appeared  at  a  conference  held  in  San  Francisco 
on  June  26  before  U.  S.  Tariff  Commissioner 
William  S.  Culbertson  and  Guy  C.  Riddell,  the 
consulting  metallurgical  engineer  of  the  commis- 
sion. The  meeting  was  attended  by  41  repre- 
sentatives of  quicksilver  producers,  allied  indus- 
tries and  Government  bureaus.  H.  W.  Gould, 
general  supeHntendent  of  the  Neiv  Idria  Quick- 
silver Mining  Co.  and  the  Sulphur  Bank  Associa^ 
tion,  tvas  spokesman  for  the  quicksilver  producers 
represented.  The  conference,  which  assumed  a 
discursive  form,  was  participated  in  by  Edmund 
Jussen,  of  the  Neiv  Almaden;  Murray  Inness, 
of  Oceanic  and  Oat  Hill;  H.  C.  Davey,  of 
Guadalupe;  Earl  B.  Crane,  of  Black  Butte; 
Clifford  G.  Dennis,  of  St.  Johns  and  Nevada 
Mercury;  Andrew  Rocca,  Jr.,  of  the  Great  West- 
ern Mercury  Co.;  Dr.  H.  L.  Duschak,  of  the  U.  S. 
Bureau  of  Mines;  F.  L.  Ransome,  of  the  U.  S. 
Geological  Survey,  and  Walter  W.  Bradley,  of 
the  California  State  Mining  Bureau.  The  report 
that  follows  is  substantially  in  the  language  of 
Mr.  Gould  and  includes  ansivers  to  questions 
and  important  suggestions  made  by  those  pres- 
ent. The  position  taken  by  the  producers  was 
that  an  adequate  tariff  on  quicksilver  importa- 
tions is  vital  if  domestic  production  is  to  be 
maintained.  Very  low-grade  ores  and  increase 
in  operating  costs  are  the  tivo  factors  that  make 
the    future    of    quicksilver    mining    uncertain. 


A 


AN  informal  meeting  of  quicksilver  producers 
I  was  asked  to  present  to  the  conference  the 
necessity  for  a  tariif  on  quicksilver  after  the  war 
and  to  state  the  amount  that  would  be  necessary  to 
protect  the  industry — assuming  that  our  costs  remain 
as  they  are  at  the  present;  and  it  is  hardly  possible 
they  will  be  as  low.  But,  assuming  that  the  post-war 
costs  are  the  same  as  now,  it  is  the  opinion  of  the 
majority  of  the  producers  represented  here  that  a  pro- 
tective tariff  of  at  least  $35  a  flask,  in  addition  to  the 
present  10%  ad  valorem,  will  be  necessary  to  protect 
the  American  producer  from  foreign  competition  and 
to  keep  the  production  where  it  is  today.  This  does 
not  mean  that  some  companies  cannot  otherwise  work  at 
a  profit.  Some  of  them  will  drag  along  for  a  long  time, 
providing  the  operating  costs  are  reduced  and  the  price 
of  quicksilver  does  not  come  down  as  quickly.  It  does 
mean  that  the  domestic  production  will  fall  below  the 
low  level  of  1914  in  California. 

The  estimate  of  a  $35  tariff  is  based  on  a  $70  to  $75 
cost  per  flask  in  this  country  as  compared  with  the 
price  at  which  Spain  lands  quicksilver  in  New  York, 
or  $40  a  flask.  Immediately  after  the  war  little  decrease 
in  the  Spanish  price  is  to  be  expected.  What  Spain 
can  then  produce  it  for,  we  do  not  know.  But  we 
do  know  that  if  we  had  their  orebody   over  here  we 


wculd  produce  quicksilver  profitably  at  $10  a  fla.sk. 
There  is  no  question  that  they  can  do  the  same,  with 
their  cheap  labor.  It  is  a  question  whether  they  will 
or  not.  According  to  their  contract,  the  Roth.schilds 
must  sell  quicksilver  for  $35  per  fla.sk  and  no  less. 
The  difference  between  $35  and  $70  is  the  amount  of 
protection  necessary  for  the  American  producer;  but 
this  would  leave  him  no  profit  at  present.  The  Govern- 
ment price  is  now  $105  per  flask.  What  it  is  in  the 
outside  market  I  do  not  know.  In  1914  the  price 
was  $41. 

The  average  cost  of  production  and  net  prices  received 
during  the  last  10  years  (1908-1917)  are  given  in 
Table  I.     The  industry  continued  during  that  period. 


TABLE   I.— AVERAGE 

CALIFORNIA 

COST 

OF   PRODUCTION 

AND 

NET 

PRICES  RECEIVED 

FOR 

QUICKSILVER.   1908-1917 

Cost, 

Selling  Price. 

Year 

Per  Flask 

Per  Flask 

1908 

$25.91 

$40.42 

1909 

27.53 

40.04 

1910 

25.58 

43.29 

1911 

26.53 

41.65 

1912 

31.64 

38.69 

1913 

30.72 

36.58 

1914 

51.96 

41.00 

1915 

55.51 

74.21 

1916 

47.50 

89.54 

1917 

68.66 

92.70 

but  production  was  greatly  reduced.  The  quicksilver 
mines  will  not  be  able  to  produce  after  the  war  at  these 
or  any  other  prices  near  them,  on  account  of  the  added 
cost  of  production  and  because  the  mines  will  have  been 
depleted  during  the  period  of  the  war. 

It  is  hardly  necessary  to  review  the  history  of  the 
quicksilver  industry  prior  to  the  outbreak  of  the 
European  war,  although  it  is  well  known  that  the  United 
States  dropped  from  the  leading  producer  of  the  world 
in  1904  to  a  poor  fourth  in  1914,  and  were  it  not  for 
the  war  the  industry  would  probably  now  be  defunct, 
as  our  low-grade  ores  could  not  be  expected  to  compete 
with  the  high-grade  ores  and  cheap  labor  of  Spain, 
Italy  and  Austria.  With  the  advent  of  the  war,  the 
advance  in  the  price  of  the  metal  stimulated  production, 
which  in  1917  reached  a  total  more  than  twice  that  of 
1914.  This  took  place  in  spite  of  wide  price  fluctuations 
that  discouraged  producers  from  prospecting. 

Probably  over  90 ':c  of  this  increased  production  was 
made  from  mines  that  were  in  operation  before  the  war 
and  a  few  new  mines  and  prospects  that  have  been 
opened  since.  Very  few  of  the  quicksilver  mining  com- 
panies launched  since  1914  have  been  financially  suc- 
cessful. The  increased  production  has  been  made 
from  a  gradually  diminishing  grade  of  ore  and  at  a 
continually  increasing  cost.  The  present  cost  of  $70 
to  $75  per  flask  is  still  increasing  at  an  alarming  rate. 

The  Tariff  Commission  has  probably  at  hand  an  ar- 
ticle written  by  Dr.  Ranier  in  1914,  and  describing  the 
status  of  the  quicksilver  industry  in  Europe  at  that 
time.  The  Almaden  mines,  in  Spain,  owned  by  the 
government,  were  at  that  time  producing  quicksilver 
from  11%  ore  at  a  cost  of  less  than  $16  per  flask.  The 
mines  were  operated  from  October  to  May  each  year, 
and  by  the  crudest  methods  produced  30,000  to  42,000 
flasks  per  year. 
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The  contract  of  the  Spanish  government,  sole  owner 
of  the  Almaden  mines,  with  the  Rothschilds  dates  from 
Jan.  1,  1912,  and  is  effective  for  10  years.  Of  the  total 
annual  production.  500  flasks  are  reserved  for  the  na- 
tional industries  of  Spain.  All  other  production  is  in- 
cluded in  the  contract.  The  contractor  binds  himself 
to  sell,  in  London,  the  greatest  possible  amount  of  mer- 
cur>',  at  a  price  exceeding  £7  per  flask.  In  return  he 
receives  a  commission  of  1.25 ^f  of  the  net  value  of  the 
sales;  6s.  for  each  flask  transported  to  London,  and 
10  ^c  of  the  sales  price  above  £8  2s.  on  any  sales  above 
this  price.  This  information  was  obtained  in  a  per- 
sonal communication  from  Seiior  Don  Manuel  Alba- 
cete,  sub-director  of  the  Almaden  mine. 

According  to  this,  the  world  prices  are  not  fixed.  The 
London  market  is  considered  the  standard;  but  the 
prices  on  that  market  affect  the  American  price  only 
in  proportion  to  the  imports.  I  do  not  know,  and  do 
not  think  any  one  else  can  state  positively,  whether  any 
of  the  Italian  product  reaches  London.  Early  in  1916, 
during  the  high  prices  caused  by  the  shortage  of  metal 
in  this  country,  much  quicksilver  was  imported 
frrm  Italy  and  some  from  London.  Prior  to  the  war 
the  Italian  quicksilver  mines  were  controlled  by  Ger- 
mans. ■  Whether  most  of  the  quicksilver  went  to  Ger- 
many is  not  known,  nor  is  it  known  what  has  happened 
to  those  mines  since  the  outbreak  of  the  war.  We  know 
that  the  metallurgical  methods  in  Italy  and  Austria 
were  far  ahead  of  ours  at  the  beginning  of  the  war. 
And  we  understand  that  in  Austria,  as  in  Spain,  the 
mines  w^ere  worked  directly  by  the  government,  and  the 
industry  was  fostered  in  every  way.  The  methods  of 
production  both  in  Italy  and  Austria  were  efficient. 
In  Spain  they  were  very  inefficient,  but  they  had  high- 
grade  ore  there,  which,  on  account  of  cheap  labor,  was 
worked  at  a  low  cost  in  spite  of  the  crudest  of  methods. 
The  furnaces  used  at  the  Almaden  mines  were  invented 
in  Peru  in  1634  and  introduced  into  Spain  in  1646.  The 
original  furnace  erected  in  1646  at  Almaden  was  in  op- 
eration in  August,  1914. 

This  indicates  that  their  cost  of  production  must  have 
been  relatively  high,  but  even  with  these  ineflScient 
methods  they  were  producing  at  a  cost  of  less  than  $16 
a  flask  prior  to  the  war.  It  also  shows  how  much  lower 
in  cost  they  could  have  produced  quicksilver  with  greater 
efficiency  in  their  operations.  Besides  that.  Dr.  Ranier, 
in  describing  the  orebodies,  states  that  ore  has  been  de- 
veloped that  will  produce  an  annual  output  of  1000  tons 
of  quicksilver  for  40  years.  This  is  equivalent  to  30,- 
000  of  our  75-lb.  flasks  per  year  for  40  years.  The 
Almaden  mines  have  been  producing  for  more  than 
2000  years.  The  deposits  are  apparently  inexhaustible. 
Dr.  Ranier  says  that  the  orebodies  are  better  at  the  pres- 
ent depth  than  in  previous  years  at  places  nearer  the  sur- 
face. The  main  orebody  has  an  average  assay  value  of 
14  to  15%  mercury,  and  the  two  northerly  orebodies, 
which  are  not  so  large,  carry  a  lower  grade  of  ore,  the 
as.say  indicating  as  low  a.s  2.5%  mercury.  I  do  not  think 
there  i.s  a  gentleman  in  the  room  that  knows  what  2.5% 
ore  is.  I  am  sure  I  do  not.  The  Spanish  production 
during  recent  years  ha.s  equalled  11%  mercury  recovery. 

In  comparing'  the  European  mines  with  tha  American 
mine.s  prior  to  the  war,  the  average  mercury  content  of 
the  Spanish  ore  was  11%  ;  Italian  ore,  1.0%  ;  Austrian, 


0.85^0.  In  America  the  probable  average  was  0.40%. 
The  Austrian  ore  is  about  twice  our  grade  and  the 
Italian  a  little  more  than  twice.  To  put  it  another  way, 
the  Italian  and  the  Austrian  ores  contain  about  17  lb. 
mercury  per  ton,  against  about  the  6-  or  8-lb.  content 
of  the  ores  of  the  United  States.  In  Italy,  although  the 
average  ore  is  about  1%,  operators  have  large  orebodies 
that  average  30 ^p,  and  most  of  their  production  com.es 
from  the  high-grade  ores. 

Dr.  Ranier  gives  no  cost-per-flask  figures  for  Italy  or 
Austria.  Although  the  ore  in  these'  countries  is  lower 
grade  than  the  Spanish  ores,  the  superior  methods  prac- 
ticed in  Italy  and  Austria  give  producers  there  a  much 
lower  cost  than  we  can  hope  to  attain  in  America. 
Though  we  do  not  know  what  the  conditions  will  be  in 
Italy  and  Austria  after  the  war,  it  is  reasonable  to  sup- 
pose that  Spain  can  and  will,  if  allowed,  deliver  quick- 
silver in  the  United  States  at  less  than  $40  a  flask. 
The  Spanish  producers  have  every  advantage.  They 
have  large  orebodies,  described  as  being  8  to  14  m. 
(20  to  40  ft.)  wide.  There  are  few  orebodies  in  this 
country  that  are  being  worked  to  that  width.  They 
have  cheap  transportation,  cheap  labor,  and  their  timber 
costs  are  practically  nil.  The  ore  is  soft  enough  to 
break  well,  and  the  walls  are  hard  enough  to  be  self- 
supporting. 

The  only  advantage  we  have  is  in  more  efficient  meth- 
ods of  reduction.  There  is  no  doubt  that  the  stimulus 
of  increased  price  in  the  last  four  years  has  greatly  in- 
creased the  production  in  Spain,  and  possibly  the  costs 
are  greatly  reduced.  There  is  no  reason  why  they  should 
not  be.  Both  Italy  and  Austria  had  efficient  reduction 
methods,  though  we  believe  Italy  to  be  in  advance  of 
Austria.  The  mines  in  both  countries  were  operated  in 
accordance  with  German  methods.  A  new  furnace  was 
being  installed  in  Austria  in  1914  with  a  capacity  of 
140  tons  a  day.  It  was  twice  as  large  as  any  furnace 
in  operation  at  that  time  and  would  greatly  decrease 
operating  cost.  As  a  rule,  our  methods  were  far  behind 
the  practices  in  both  Italy  and  Austria  before  the  war. 

Comparative  Costs  at  New  Idria  Mine 

The  New  Idria  summary  of  comparative  statements 
for  1914  and  1917  is  presented  in  four  tables:  Table 
II,  production  and  sales;  III,  tons  treated,  costs  and 
prices;  IV  income  and  costs,  and  V,  comparative  prices 
of  supplies. 

TABLE    II. — XKW    IDRIA   QUICKSILVER    PRODUCTION   AND 
SALES,    1914   AND   1917 

1914 

Production,    flasks    6,550 

Sales,    flasks    6,725 

Average  price    $41.00  i 

.Vet  proceeds  of  sales $275,629.12 

Net   loss    45,010.28 

1917 

Production,    flask.s    11.000 

.Sales,    flasks    U.4.'?5 

Net  proceeds  of  .sales $1,059,919.55 

The  charge  of  $1.50  per  ton  for  depletion  in  1917  is 
decided  upon  in  the  Eastern  office  of  this  company.  As 
I  understand,  it  is  for  the  depletion  of  the  mine.  I 
think  that  it  is  based  on  an  assumption  of  10  years' 
life  of  the  property.  We  could  charge  that  off  in  one 
year,  and  the  next  year  probably  we  would  not  be  op- 
erating. The  condition  of  quicksilver  mining  in  this 
country  has  been  such  that  the  feeling  is  that  as  soon  , 
as  the  war  is  ended  we  will  be  through.     The  deprecia-  ! 
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tion  charge  is  for  new  equipment  and  was  initiated  in 
1916.  In  that  year  we  made  several  new  installations, 
and  at  the  time  started  a  depreciation  charge,  which 
amounted  to  less  than  $15,000,  as  shown  in  the  figures 
for  1917.  The  overhead  charge  includes  certain  taxes 
and  salaries,   as  well  as  the  general   expenses  of  the 

TABLE  III. — TONS  TREATED,  COSTS  AND  rRICKS. 
1914  AND  1917 

1914  1917 

Tons    treated     62,578  125,445 

Flasks    produced     6.550  11,000 

Pounds  produced  per  ton  of  ore 7.8  6,58 

Cost    per    flask $51.96  $68,66 

Cost  per  ton  treated 5.44  4.50 

Price  received  per  flaslt 41.00  92.70 

Price  quoted    48.31  106.30 

Difference   in    price 7.31  13.60 

Eastern  office.  I  think  that  it  does  not  include  interest 
on  investment.  The  interest  charge  is  interest  on  bal- 
ances in  the  bank  and  overdrafts.  We  are  not  always 
on  the  right  side  of  the  ledger.  In  fact,  being  on  the 
wrong  side  of  the  ledger  is  a  chronic  condition  with  a 
quicksilver  mine. 

Prospecting  is  charged  to  operation  account.  In  quick- 
silver mining  there  is  continual  prospecting.     It  is  not 

TABLE  IV. — INCOME  AND  COSTS,   1914  AND  1917 

1914 

Gross  income    $298,567.57 

Labor,     commission,     etc $229,499.42 

Repairs     25.741.28 

Fuel,  power,   light,   etc 18,443.18 

Supplies    40,893.97 

Overhead      20,000,00  343.577,85 

Net    loss    $45,010.28 

1917 

Gross   income    $1,062,778.59 

Labor,    commission,    etc $363,157.94 

Repairs     49,250.06 

Fuel,   power,    light,   etc 35.000.00 

Supplies      165.668.50 

Depletion      188,167.50 

Interest   paid    1,513.59 

Overhead     25,000.00 

Depreciation      14,344.72                      847,602.31 

Net  profit    $215,176.28 

Federal    income   taxes   for   year 

1916     7,414.54 

Balance     $207,761.74 

Reserve  for  federal  taxes,   1917....  60,991.18 

Net   income,    1917    $146,770.56 

like  a  gold  mine,  where  a  large  shaft  is  sunk  that  can  be 
charged  to  the  plant  account.  In  1914  from  25  to  33  i% 
of  the  New  Idria  cost  was  for  prospecting.  Extensive 
prospecting  has  been  carried  on  year  after  year.  Ex- 
cept in  long  tunnels  and  deep  shafts,  this  cost  should  be 
charged  to  operation.  The  condition  in  the  quicksilver 
industry  which  justifies  this  charge  is  the  nature  of  the 

TABLE   V — COMPARATIVE    PRICES    OF   SUPPLIES, 
1914  AND  1917 

Supplies:                                                  1914  1917        Per  Cent.' 

Fuel  oil   (f.o.b.  wells)  per  bbl $      .37  $   1.65  35 

Lumber   (f.o.b.  cars)   per  M 13.25  26.00  98 

Iron    and    steel ....  85 

Hardware    ....  50 

Explosi-tfes,  powder,  per  100   lb 11.00  21.00  90 

Manganese  steel,  per  lb 10  .22 J  100 

Mining   machinery    ....  75 

Pipe,    etc ....  100 

Cable    ....  85 

Labor   (common),   per  day 2.00  6.50  225 

deposits.  The  ore  is  found  in  small  pockets  and  small 
crebodies,  as  a  rule.  All  the  mines  spend  a  large  amount 
each  year  in  prospecting.  Perhaps  in  the  last  year  or 
two  some  of  the  mines  spent  much  more  than  they  did 

I  before  the  war.     In  our  case,  instead  of  trying  to  find 
new  orebodies,  we  made  an  attempt  to  profitably  work 

>  the  low-grade  ore  by  increasing  our  tonnage. 

The   report  of  the   Sulphur   Bank   Association,   sub- 
mitted to  the   commission,   shows   that   this   property, 


in  Lake  County,  was  leased  in  May,  1917.  A  camp  was 
established  in  July  and  production  began  in  September. 
The  production  in  1917  amounted  to  342  flasks,  and 
for  the  first  half  of  1918  amounted  to  660  fla.sks,  a  to- 
tal of  1002  fla.sks.  The  tonnage  treated  in  1917  is  not 
reported;  but  in  the  six  months  of  1918  the  total  ma 
terial  treated  was  39,262  tons,  producing  1.26  lb.  mer- 
cury per  ton.  This  is  the  lowest-grade  ore  handled  in 
the  United  States,  or  probably  in  the  world,  at  the 
present  time.  The  operating  account  in  1917  covering 
the  production  of  342  flasks  amounted  to  a  total  of 
$26,445.08,  or  a  per-flask  cost  for  operation  of  $77,325. 

The  construction  account  for  1917  includes  the  fol- 
lowing: Construction  of  mill,  $12,405.71;  retorts, 
$6599.03;  kiln,  $2020.93;  miscellaneous,  $5699.07;  motor 
truck,  $4111.45;  steam  shovel  installation,  $1745;  total, 
$32,581.19.  The  maintenance  account  for  the  same 
period  was  $1509,  making  an  aggregate  cost  of  opera- 
tion, construction  and  maintenance  of  $60,535.27.  Ad- 
ditional construction  in  1918  brought  the  total  plant  in- 
vestment to  $71,022.90  by  July  1,  1918. 

The  financial  statement  from  May  9,  1917,  to  Jan. 
31,  1918,  shows  quicksilver  amounting  to  275  flasks  (on 
hand  and  unaccounted  for)  out  of  a  total  production 
of  517  flasks.  The  sale  of  242  flasks  was  made  for  a 
total  sum  of  $24,521.90,  or  an  average  price  of  $101.33 
per  flask. 

The  labor  cost  at  the  Sulphur  Bank  is  probably  a 
little  lower  than  at  the  New  Idria,  as  the  large  part 
of  the  cost  is  for  steam  shoveling,  motor-truck  hauling, 
etc.  Labor  costs  are  figured  on  tonnage  of  ore  rather 
than  per  flask  of  metal  produced.  Taking  the  total 
costs  at  lOO^r,  the  cost  of  labor  in  1917  would  be  about 
43S'c  of  the  whole.  This  includes  superintendents  and 
all  other  salaries  at  the  mines.  I  have  no  estimate  of 
the  labor  costs  per  flask  in  Spain  or  Italy. 

Concentration  at  Sulphur  Bank 

The  Sulphur  Bank  mine  is  equipped  with  a  500-ton 
concentrating  plant.  The  ore  is  mined  by  steam  shovel 
and  hauled  to  the  plant  by  motor  truck  a  distance  of 
one-fourth  to  one-half  mile.  The  concentrate  is  roasted 
in  two  Johnson-McKay  12-pipe  and  one  set  of  5-D  re- 
torts. A  rotary  furnace  is  under  construction  and  two 
more  are  contemplated  for  directly  retorting  the  ore. 
The  mine  has  large  bodies  of  very  low-grade  ore  con- 
taining 0.05 "^r,  or  one  pound  of  quicksilver  per  ton. 
It  is  capable  of  large  production  provided  an  expensive 
plant  of  sufficient  size  is  installed  and  the  price  ob- 
tained for  quicksilver  will  cover  production.  The  pres- 
ent milling  plant  is  successful  as  a  sizing  plant,  and, 
as  shown  by  my  report  to  the  company  in  February, 
the  mill  recovery  ranged  from  30  to  50%.  The  tailings 
are  stacked  and  will  be  later  roasted  in  a  furnace.  The 
retort  plant  is  satisfactory  as  far  as  it  goes,  but  it  was 
evident  from  the  start  that  a  larger  retort  capacity 
would  be  needed. 

On  account  of  the  free  sulphur  contained  in  the  ore, 
a  Scott  furnace  is  unsatisfactory.  For  this  rea.son  a 
small  rotary-kiln  type  of  furnace  was  designed  and  is 
now  being  installed.  It  is  probable  that  a  larger  fur- 
nace will  be  necessary  to  get  results.  Much  depends 
on  the  rotary  kiln  now  being  tried  at  the  New  Idria  and 
the  small  one  at  the  Sulphur  Bank.     If  these  kilns  are 
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unsuccessful,  we  will  have  to  improve  our  milling  meth- 
ods, retort  the  concentrate  and  repair  one  of  the  old 
Scott  furnaces  to  burn  the  tailings  and  trommel  reject. 
The  grade  of  the  ore  is  better  than  expected,  and  the 
metallurgical  problems  so  far  are  not  insurmountable. 
The  development  on  a  large  scale  will  depend  primarily 
upon  the  operating  equipment.  The  Sulphur  Bank  de- 
posit cannot  be  compared  to  any  other  deposit  in  the 
country ;  it  is  entirely  on  the  surface,  and  consists  largely 
of  dumps  of  material  that  had  been  mined  years  ago  and 
then  discarded  as  waste.  It  carries  a  large  amount  of 
sulphur.  The  recovery  is  low,  amounting  to  1.29  lb.  per 
ton.  The  cost  last  year  was  $193  per  flask,  including 
the  cost  of  installation  and  operation. 

Furnace  Tonnages  and  New  Installations 

The  largest  tonnage  treated  in  a  Scott  furnace, 
so  far  as  I  know,  is  about  75  tons.  It  can  treat  a 
larger  tonnage,  but  we  have  not  tested  it.  Few  mines 
in  this  count rj-  would  be  able  to  stand  a  larger  tonnage. 
Prior  to  the  war  any  one  who  had  the  money  to  buy 
a  Scott  furnace  larger  than  75  tons  did  not  have  a 
mine  that  would  support  it.  At  present,  on  the  low- 
grade  ores,  if  we  were  sure  of  the  price  of  quicksilver, 
we  could  afford  to  build  larger  installations.  We  are 
building  at  New  Idria  a  larger  installation  of  a  differ- 
ent type  of  furnace,  a  rotary  revolving  furnace  follow- 
ing in  design  the  type  used  in  the  cement  industry. 
We  have  one  in  operation  and  are  building  several  more. 
It  is  at  present  regarded  as  promising,  but  time  will 
tell.  We  may  get  a  lower  cost.  The  labor  cost  at  least 
will  be  lower,  but  fuel  will  be  high,  because  oil  must 
be  used.  Fuel-oil  prices  have  increased  from  37c.  to 
$1.65  per  bbl.,  which  makes  a  large  difference  between 
the  before-the-war  period  and  the  present. 

The  new  installations  include  the  completion  of  the 
Idria  tramway,  five  rotary  kilns  with  condensing  sys- 
tem, and  electric  power  line  and  electric  motors,  three 
belt  conveyor  systems,  and  thirteen  surface  buildings. 

Future  of  Concentration  Methods 

I  do  not  see  any  future  for  the  concentration  of  quick- 
silver ore.  I  may  be  wrong.  There  have  been  probably 
12  plants  built  since  the  war  started,  but  of  that  num- 
ber I  think  the  New  Idria  and  the  Sulphur  Bank  are 
the  only  ones  that  are  now  running.  I  do  not  consider 
them  a  success,  except  that  it  is  possible  to  get  larger 
production  right  now  if  recoveries  are  not  considered. 
The  recovery  in  the  concentration  of  quicksilver  ore  is 
low.  Sometimes  at  the  Sulphur  Bank  we  were  not  mak- 
ing a  50*; 'c  recovery.  Our  recoveries  ranged  from  30 "^f 
to  50^^.  The  concentrate  can  be  treated  in  a  Scott 
furnace  by  retorting  a  very  low-grade  concentrate  mixed 
with  the  ore.  It  is  so  fine  that  we  can  retort  only  a  cer- 
tain amount  at  a  certain  time.  We  cannot  retort  very 
fine  ore  in  a  Scott  furnace.  In  the  event  of  successful 
concentration,  it  would  not  necessarily  mean  the  adop- 
tion of  retorts,  but  rather  the  adoption  of  a  type  of  fur- 
nace different  from  the  Scott. 

I  do  not  know  of  any  high-grade  ores  in  this  country 
that  are  now  inaccessible,  but  that  would  be  available 
for  mining  after  the  war,  in  case  prices  are  maintained 
at  a  profitable  level.  Since  the  war,  the  production  has 
come  almost  entirely  from  the  old  mines.     I   know  of 


few  new  prospects  that  look  favorable  and,  so  far  as 
my  knowledge  goes,  there  is  no  inexhaustible  supply  of 
low-grade  ore.  I  think  the  New  Idria  has  the  largest 
deposits  of  low-grade  ore  that  are  developed;  whether 
we  can  work  the  amount  of  low-grade  ore  developed  or 
not  depends  upon  the  price  of  the  metal.  The  estimate 
last  year  showed  our  average  ore  reserves  to  be  about 
5.5  lb.  per  ton.  At  present  it  would  be  difficult  to  work 
profitably  5.5  ore.  Whether  there  is  a  possibility  of  a 
permanent  quicksilver  industrj^  in  the  United  States, 
cannot  be  easily  answered  after  examining  all  of  the 
facts.  So  far  as  I  know,  there  are  no  large  reserves  of 
ore  that  would  insure  production  for  any  period  of 
years  under  any  circumstances.  We  could  for  a  period 
of  two  or  three  years  make  even  an  increased  production, 
if  absolutely  necessary,  regardless  of  costs;  but  beyond 
that  it  would  not  be  safe  to  make  an  estimate. 

After  the  War 

I  do  not  say  there  will  be  no  quicksilver  production 
in  this  country  after  the  war,  but  it  will  be  small  and 
below  the  1914  level  if  producers  receive  anything  like 
the  1914  prices.  This  will  be  due  not  to  the  1913 
tariff,  but  primarily  to  the  decrease  in  the  grades 
of  ore  in  California.  In  1914  the  production  in  this 
state  was  11,000  flasks,  6550  flasks  of  that  amount  com- 
ing from  the  New  Idria.  That  company  lost  $45,000  in 
the  year.  During  the  period  of  the  war  we  are  going  to 
exhaust  our  mines  as  far  as  possible,  working  them  to 
an  extent  they  have  never  been  worked  before.  We 
have  increased  production,  and  high  prices  have  war- 
ranted working  the  low-grade  ores.  After  the  war, 
if  prices  drop  and  costs  do  not  decrease,  it  is  easy  to  see 
where  we  stand,  without  an  adequate  protective  tariff. 
The  grade  of  ore  will  be  on  the  average  about  one-half 
the  average  of  that  before  the  war. 


Mine  Foreman's  Relation  to  Employees 

By  a.  L.  H.  Street* 

In  a  suit  brought  to  recover  damages  for  injuries  to 
plaintiff,  who  was  injured  by  a  fall  of  rock  in  defend- 
ant's mine  while  operating  a  compressed-air  drill  after 
having  been  assured  by  a  shift  boss  that  the  place  was 
safe,  it  was  claimed  by  the  defendant  that  the  shift  bosi 
and  plaintiff  were  fellow  servants  within  the  rule  of  law. 
still  applicable  in  many  jurisdictions,  that  an  employer 
is  not  liable  for  injury  to  an  employee,  resulting  from 
carelessness  of  a  fellow  servant,  excepting  where  it  is 
shown  that  by  reason  of  known  incompetence  or  habitual 
negligence  of  such  fellow  servant  the  employer  may  b( 
found  to  have  been  negligent  in  retaining  him.  But  th< 
U.  S.  Circuit  Court  of  Appeals,  Ninth  Court,  overrule( 
this  claim,  holding  that  the  shift  boss  must  be  regardec 
as  the  representative  or  alter  ego  of  the  employer,  espe 
cially  in  view  of  an  intention  to  make  him  the  arbiter  o: 
the  safety  of  working  places  manifested  by  a  ruli 
adopted  by  defendant  mining  company  to  the  effect  tha 
each  miner  must  assure  himself  of  the  safety  of  hi ; 
working  places,  notifying  the  foreman  or  shift  boss,  i  . 
necessary,  to  remove  the  danger  arising  from  any  unsaf  i 
condition  found.  (Anderson  vs.  Federal  Mining  an  j 
Smelting  Co.,  247  Federal  Reporter,  472.)  | 

•Atlornoy  at   law,    820   Sonurlty   Bldp.,   Minneapolis.   Minn.  ^ 
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Recovery  of  Selenium  and  Tellurium 
In  Copper  Refining 


By  M.  H.  MERRISS*  and  H.  T.  BINDER+ 


Methods  of  recovering  selenium  and  tellurium 
from  electrolytic  slimes  are  suggested,  and  flow 
.  sheets  are  given  showing  the  various  sources  of 
these  two  products.  The  precipitation  of  tel- 
lurium oxide  is  accomplished  by  sulphuric  acid 
and  the  oxide  is  produced  by  carbon.  Selenium 
is  precipitated  from  solution  by  acid  in  the 
presence  of  sulphur  dioxide.  Preparation  of 
commercial    forms    of    selenium    and    tellurium. 

MOST  of  the  commercial  crude  copper  bullions 
now  being  produced  contain  selenium  and 
tellurium  in  quantities  varying  from  minute 
traces  to  two-tenths  and  three-tenths  of  1%  and  up- 
ward. In  melting  the  pigs  of  crude  copper  and  the 
subsequent  casting  into  anodes,  little  of  the  selenium 
and  tellurium  is  driven  off.  In  the  electrolytic  tank- 
room  operations,  none  of  the  selenium  or  tellurium  is 
acted  upon,  and,  in  common  with  the  gold,  silver,  etc., 
it  drops  to  the  bottom  of  the  tanks,  so  that  for  all 
practical  purposes   it   may  be  considered   that   all  the 


dition  for  recovery  in  each  method.  For  "selenium  and 
tellurium"  the  word  "selenium"  alone  has  been  sub- 
stituted in  the  flow  sheet  for  brevity.  Each  important 
source  of  selenium  and  tellurium  is  numbered,  to  be 
taken  up  in  more  detail  subse(}uently,  the  less  Important 
sources  being  merely  indicated  on  the  flow  sheet  and 
not  used  commercially  as  far  as  is  known.  At  present 
they  are  sources  of  selenium  loss,  as  indicated. 

Referring  to  the  flow  sheet,  Source  1  is  shown  as 
coming  from  "niter  slag."  The  object  of  cupeling  the 
treated  slimes  is  to  obtain  the  elimination  of  practically 
all  the  elements  from  the  slimes  except  gold,  silver, 
platinum,  palladium  and  a  little  copper,  which  are  pro- 
duced in  the  form  of  dore  for  further  refining  and 
separation.  This  elimination  is  accomplished  by  first 
liquating  ofl"  a  leady  and  antimonial  slag.  Then  by 
blowing  air  through  the  charge,  "flapping"  with  rabbles, 
and  often  by  the  addition  of  sand  and  lime  to  the 
charge,  a  second  slag  is  formed  carrying  the  bulk  of  the 
copper,  together  with  a  large  proportion  of  the  re- 
maining impurities,  but  most  of  the  selenium  still  re- 
mains with  the  noble  metals.  Sodium  nitrate  and  so- 
Raw  slimes 
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FIG.  \.    TREATMENT  OF  COPPER  REFINERY  SLIMES,  WITH  SPECIAL  REFERENCE  TO  SELENIU.M  AND  TELLURIU.M 

NOTE. — The  copper-acid  solution  at  (A)  containing  Se  must  be  completely  freed  from  this  element  by  boiling  with  copper  scrap,  scale,  shot,  etc.,  before  it  can  be 
returned  to  the  tank  room  for  further  use  in  copper  refining.  If  the  Se  is  not  removed  all  the  copper  in  the  tank  room  immediately  becomes  extremely  rough  and  im- 
possible to  refine  economically. 


selenium  and  tellurium  entering  a  refinery  in  the  copper 
are  concentrated  in  the  electrolytic  slimes. 

The  methods  for  working  up  slimes  vary  somewhat 
in  the  different  refineries,  so  that  the  accompanying 
flow  sheet  (Fig.  1)  has  been  made  up  as  a  sort  of 
composite  of  all  methods,  with  special  reference  to  the 
manner  of  getting  the  selenium  and  tellurium  in  con- 


•Superintendent,  electrolytic  refinery  and  silver  departments, 
Raritan  Copper  Works,  Perth  Amboy,  New  Jersey. 

tAssistant  superintendent,  electrolytic  refinery  and  silver  de- 
partments, Raritan  Copper  Works,  Perth  Amboy,  New  Jersey. 


dium  carbonate  are  then  added,  and  the  blowing  is 
continued,  resulting  in  the  formation  of  a  "niter  slag," 
containing  the  selenium,  largely  in  the  form  of  sodium 
selenite.  This  slag  is  skimmed  off,  cooled,  and  easily 
broken  up  into  small  lumps,  and  leached  with  hot  water 
either  in  an  iron  or  concrete  tank,  the  sodium  selenite 
going  readily  into  solution.  The  solution  is  decanted 
or  filtered  off  and  the  leached  slag  put  back  into  the 
anode  furnaces  or  in  some  other  way  treated  to  get  its 
high  silver  content  back  into  the  process. 
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Tellurium  accompanies  selenium  in  all  these  steps, 
also  concentrating  in  the  "niter  slag."  The  hot-water 
leaching  of  this  slag  tends  to  dissolve  the  selenium 
rather  more  rapidly  than  the  tellurium,  so  that  a  rough 
preliminary  separation  of  the  two  elements  can  be  made 
at  this  point.  Further,  it  is  more  difficult  to  get  all 
the  tellurium  in  such  a  slag  in  the  water-soluble  form, 
so  that  usually  from  15  to  35^,  of  the  tellurium  is  re- 
turned to  the  anode  furnaces  unleached. 

Source  2  is  shown  as  coming  from  the  "Cottrell"  or 
"scrubber  sludge."  Most  slime  refineries  are  now 
equipped  with  sci*ubbers  for  washing  the  gases  after 
they  have  passed  through  the  flue  system  from  the 
cupels.     Some  of  them  also  have  Cottrell  apparatus  in- 


excessive  amounts  of  chlorine  gas  being  given  off.  The 
selenium  then  goes  into  solution  in  the  sulphuric  acid, 
and  the  clear  solution  is  either  decanted  or  filtered  off, 
the  leached  flue  dust  being  returned  to  the  cupels. 

In  case  the  source  of  commercial  selenium  recovery 
at  any  plant  is  either  2,  3,  4,  or  5  or  any  combination 
of  these,  there  is  usually  no  necessity  of  a  tellurium 
separation,  inasmuch  as  there  will  be  little  tellurium 
present.  All  that  is  necessary  is  to  pass  a  current  of 
sulphur  dioxide  gas  through  the  solution,  bringing  down 
the  selenium  as  a  red  powder,  which  may  be  dried  and 
prepared  for  shipment  as  subsequently  described.  In 
most  cases,  however,  Case  1  is  the  main  source  of 
selenium,  and  here  a  separation  from  tellurium  must 
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FIG.   2.     SEPARATION  OF  SELENIUM  AND  TELLURIUM 


Stalled  for  the  same  purpose.  In  either  case  it  is 
usually  necessary  thoroughly  to  saturate  the  gases  with 
water,  the  recovered  wet  and  sloppy  sludge  being  later 
filter  pressed.  The  water  which  has  thus  been  in  in- 
timate contact  with  the  hot  gases  and  with  the  sludges, 
thoroughly  leaches  out  the  water-soluble  selenium,  and 
in  an  ideal  plant  the  same  water  would  be  circulated 
over  and  over  again  through  the  washing  apparatus, 
so  as  to  keep  concentrating  in  selenium.  As  will  be 
shown,  this  is  a  cheap  source  of  the  metal  and  should 
not  be  overlooked  by  allowing  these  waters  to  run  to 
waste.     Little,  if  any,  tellurium  can  thus  be  obtained. 

Recovery  From  Roasted  Sludge  or  Flue  Dust 

Source  3  is  quite  generally  used.  Both  the  regular 
flue  dust  and  the  filter-pressed  sludge  can  be  roasted 
at  a  low  heat,  driving  off  selenium,  which  can  easily  be 
condensed  in  suitable  chambers,  as  practically  pure 
cry.stals  of  selenious  oxide  (SeO,).  These  crystals  can 
then  be  collected  and  are  almost  completely  soluble  in 
water,  if  care  is  taken  to  treat  them  while  fresh  and 
not  allow  them  to  stand  around.  If  they  are  stored, 
there  is  some  reduction  to  metallic  selenium,  which  is 
insoluble.  In  Case  3,  again,  this  source  does  not  apply 
to  tellurium,  as  little  tellurium  gets  into  the  flue  system 
at  all.  In.stead  of  roasting  the  flue  dust,  the  water- 
soluble  selenium  in  it  may  be  extracted  by  leaching 
with  hot  water,  forming  Source  4. 

There  is  usually  present  in  the  flue  dust  a  good  deal 
of  non-water-soluble  selenium.  This  may  be  extracted 
by  oxidizing  it  and  leaching  out  with  acid,  forming 
Source  5.  In  this  process  strong  sulphuric  acid  is 
added  to  the  wet  water-leached  flue  dust.  Then  the 
oxidizing  material,  such  as  sodium  chlorate  or  chloride 
of  lime,  is  add<;d,  a  little  at  a  time,  until  the  selenium 
has  been  oxidized.    This  must  be  done  carefully  to  avoid 


be  made  (see  flow  sheet,  Fig.  2).  This  is  done  by 
adding  sulphuric  acid  to  the  strongly  alkaline  sodium 
selenite  and  sodium  tellurite  solution,  causing  the  pre- 
cipation  of  white  tellurous  oxide  (TeO^). 

Reaction:  Na.TeO,  +  H,SO,  =  Na.SO,  +  TeO,  +H,0. 
Generally  all  or  some  of  the  other  methods  of  getting 
selenium  are  also  practiced.  All  of  these  except  Source 
3  contain  sulphuric  acid  in  varying  amounts,  so  that 
if  these  solutions  are  combined  with  the  alkaline  sodium 
selenite  solution,  a  considerable  economy  results,  part 
of  the  neutralization  being  effected  by  the  acid  solutions. 
During  the  precipitation,  which  may  be  conducted  in 
any  lead-lined  tank,  the  solution  is  kept  boiling  and 
agitated  with  air.  The  hot  solution  causes  better  set- 
tling later.  The  acid  is  added,  carefully  toward  the 
last,  as  long  as  any  TeO^  comes  down.  An  excess  of 
acid  will  redissolve  TeO^;  also,  if  the  reaction  is  al- 
lowed to  proceed  too  rapidly,  the  tank  will  boil  over 
violently.  After  the  acid  is  all  in,  the  contents  of  the 
tank  are  allowed  to  settle,  and  the  clear  solution  is 
withdrawn,  filtered  and  led  to  the  selenium-precipitat- 
ing tank.  The  tellurous  oxide  is  washed  on  a  filter  and 
either  thrown  away  in  case  tellurium  is  not  being  sought, 
or  treated  for  tellurium  as  described  later. 

The  precipitation  of  selenium  is  effected  by  passing 
a  current  of  sulphur-dioxide  gas  through  the  selenium 
solution  in  a  lead-lined  precipitating  tank,  which  is  pref- 
erably made  fairly  deep  for  more  thorough  utilization 
of  the  gas. 

Reaction:  Na.SeO,,,  +  2S0,  +  H,0  +  H,SO,  =  Se  + 
Na.SO,  +  2H,S0,. 

In  order  to  obtain  a  satisfactory  and  economical  pre- 
cipitation, it  is  necessary  to  have  at  least  10%  of  free 
sulphuric  acid  present,  and  in  some  cases  also  a  small 
amount  of  hydrochloric  acid.  As  fast  as  the  sulphur 
dioxide  is  passed  through,  selenium  comes  down  in  the 
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form  of  a  red  slimy  powder,  and  after  complete  satura- 
tion of  the  solution  at  least  98%  of  the  total  selenium 
has  been  precipitated.  Any  of  the  common  kinds  of 
sulphur  burners  now  on  the  market  may  be  used  for 
making  the  sulphur  dioxide,  but  it  is  essential  that  an 
efficient  scrubbing  device  be  connected  up  to  the  burner 
to  keep  sublimed  sulphur  out  of  the  distributing  sys- 
tem. In  some  cases  a  pressure  pump  is  used  for  draw- 
ing the  gas  through  the  scrubber  and  forcing  it  through 
the  precipitating  tanks.  The  sulphur  dioxide,  further 
freed  from  moisture  and  other  solids  by  a  separator 
also  introduced  into  the  line,  is  led  into  the  precipitat- 
ing tanks  either  by  means  of  perforated  lead  pipe? 
near  the  bottom  of  the  tanks,  or  through  glass  tubing. 
The  time  required  for  precipitating  is  dependent 
upon  the  speed  with  which  the  sulphur  is  burned,  the 
absorbing  power  of  the  solution,  and  the  strength  of 
the  solution  in  selenium,  and  it  varies  widely.  The 
theoretical  amount  of  sulphur  required  is  64  lb.  per  79 
lb.  of  selenium,  but  in  practice  from  1  to  2  lb.  of 
sulphur  is  used  per  pound  of  selenium.  The  precip- 
itated selenium  is  removed  to  a  lead-lined  wash  tank 
and  washed  by  decantation  or  on  a  filter  until  free  from 
sulphuric  acid.  The  water  must  be  filtered  to  keep 
out  iron  rust  and  other  sediment.  Then  the  selenium 
is  thoroughly  boiled,  which  changes  it  to  a  granular 
black  mass.  This  is  transferred  into  lead  trays,  which 
are  placed  on  shelves  in  a  steam  drying  oven.  The 
dried,  black  selenium  is  then  ground  to  such  fineness 
as  desired  and  sold  in  this  condition.  Sometimes  orders 
are  received  for  cake  or  stick  selenium,  in  which  case 
the  black  selenium  is  melted  direct  into  the  desired  form. 

Preparation  for  Commerce 

Purchasers  sometimes  ask  for  red  selenium.  In  that 
case  the  red  precipitate,  after  thorough  washing,  must 
be  separated  from  the  surplus  water  by  some  form  ot 
press.  The  semi-drj'  cake  of  material  must  then  be 
broken  and  dried  in  the  dark  by  means  of  a  current 
of  cool,  dry  air.  Light,  and  even  summer  heat,  will 
darken  it  while  any  moisture  remains.  After  thorough 
drying  it  may  be  packed  in  dark,  air-tight  containers 
and  should  be  kept  in  a  cool  place. 

Some  purchasers  desire  sodium  selenite  (Na^SeOj) 
and  there  is  also  a  limited  demand  for  selenious  acid 
(H.SeO.).  In  either  of  these  cases  black  powdered 
selenium  is  converted  into  the  salt  specified  by  a  suitable 
chemical  process.  The  starting  point  for  both  is  a 
strong  selenious  acid  solution,  which  is  made  by  treat- 
ing the  selenium  with  concentrated  nitric  acid.  Selenious 
acid  crystals  are  obtained  by  evaporating  this  solution, 
and  sodium  selenite  crystals  are  made  by  neutralizing 
it  with  caustic  soda,  and  evaporating  the  solution 
formed.  In  either  case  the  process,  through  simple  chem- 
ically, involves  considerable  manipulative  difficulty,  and 
each  of  the  successive  evaporations  and  dryings  must 
be  carried  out  with  precise  attention  to  detail  in  order 
to  obtain  a  marketable  product. 

The  starting  point  in  the  manufacture  of  tellurium 
is  the  tellurous  oxide  obtained  by  precipitation  from 
the  sodium  selenite  and  sodium  tellurite  solution.  As 
showTi  on  the  flow  sheet,  tellurium  may  be  made  either 
by  the  dry  or  by  the  wet  method.  Taking  up  the  dry 
method  first,  the  tellurous  oxide  is  carefully  dried  and 


intimately  mixed  with  a  pulverized  reducing  agent,  as 
lamp  black  or  ground  charcoal,  and  subjected  to  a  low 
heat  in  a  suitable  furnace,  ranging  from  the  small 
crucible  type  to  a  large  tilting  retort  type.  All  possible 
precautions  must  be  taken  to  avoid  loss  of  tellurium,  as 
the  high  losses  are  the  great  disadvantage  of  this 
method,  even  under  the  best  conditions.  The  tellurium 
mixture  must  be  kept  carefully  covered,  and  a  low  and 
well-regulated  heat  maintained.  The  proper  tempera- 
ture is  about  900-1000 '^F.  The  tellurium  recovery 
varies  from  50  to  95%.  The  proper  proportion  of  re- 
ducing agent  to  crude  tellurous  oxide  by  weight  is 
from  3  to  5Sr.  The  reduced  tellurium  is  cast  into  any 
rough  form  and  can  easily  be  ground  to  powder  for 
shipment,  or,  if  desired,  remelted  and  cast  into  cake  or 
stick  form. 

If  the  wet  method  is  to  be  used,  the  tellurous  oxide 
is  dissolved  in  strong  hydrochloric  acid,  about  4  lb.  of 
commercial  acid  being  required  per  pound  of  dry  tellu- 
rous oxide.  If  sulphur  dioxide  is  passed  through  this 
strong  solution,  however,  only  a  small  portion  of  the 
tellurium  will  be  precipitated,  so  it  becomes  necessary 
to  dilute.  Great  care  -must  be  taken  not  to  reprecipitate 
tellurous  oxide,  which  can  be  held  in  suspension  if  the 
proper  acid  conditions  are  maintained.  The  solution 
of  tellurous  oxide  in  hydrochloric  acid  is  treated  in  ex- 
actly the  same  manner  as  the  tellurium-free  selenium 
solution  and  in  the  same  or  similar  apparatus;  sulphur- 
dioxide  gas  is  passed  through  it,  precipitating  the  tel- 
lurium as  a  blackish-gray  powder,  which  is  then  washed 
free  from  acid  solution,  dried  and  ground  for  shipment, 
or  else  cast  into  ordered  forms. 

The  dry  method  is  quicker  and  more  direct,  but  the 
loss  is  great  and  the  fumes  are  objectionable.  The  cost 
of  oil,  charcoal,  crucible  or  retorts,  and  grinding  for  the 
dry  method  about  balances  the  cost  for  acid,  excess 
handling,  and  sulphur  dioxide  for  the  wet  method, 
though  on  the  question  of  purity  of  product  there  is  little 
to  choose  between  the  two  processes. 


Wolfram  Ore  in  Swatow  District,  China 

Wolfram  ore  has  been  found  in  the  districts  of 
Haifeng,  Lufeng,  P'u-ning,  Kityang,  and  Wuhua,  in 
China,  at  first  in  small  quantities  here  and  there  on 
the  surface  of  the  ground,  but  recently  in  vein  de- 
posits, writes  Consul  M.  S.  Myers  in  Commerce  Reports. 
The  Wuhua  district  (old  name  Changlok)  appears  to 
contain  the  largest  deposits  of  this  mineral.  A  group 
of  villages  about  Tung-ling-hsia,  among  which  are 
Chiu-lung  and  Ho-tung,  is  the  principal  center  of 
production.  This  particular  area  is  said  to  cover  six 
or  seven  square  miles,  and  it  is  here  that  the  ore  is 
found  in  large  veins.  It  is  claimed  that  over  2000 
booths  have  been  erected  as  shelter  for  the  people  who 
have  flocked  there  in  search  of  "black  gold,"  as  it  is 
commonly  called  by  the  natives.  This  area  is  about  50 
miles  northward  from  Hopo.  Other  centers  of  produc- 
tion are  Hei-lin,  in  Wuhua  district,  and  Tai-yong,  in 
Kityang  district.  A  large  market  center  for  wolfram 
ore  is  Waichow,  and  there  is  little  doubt  that  much  of 
the  ore  mined  in  this  district  reaches  that  place.  With 
the  development  of  the  Wuhua  and  Kityang  fields, 
Swatow's  importance  as  a  market  will  increase,  as  it 
is  the  natural  place  of  export  for  these  districts. 
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.MPLTFRY   OF  UXITED   STATES  SMELTING,   REFINING  AND  MINING  CO..  MIDVALE.  UTAH.  IN  OPERATION 
For  .eirs^he  Midvaie   Smeltery  has  been  foren^ost  in  the  Prevention  of  damage  done  to  ve^etaU^^^^^  ^.T^^&Tr^'  In^ 

easerTUspralue  process  for  neutralizing  su^phur  triox.de  by  means   ««   A^ely^P^o^  *|^^fus'^,%'l'^.. ''aith^  now    finely    powd^^red 

Efel.^me"is4.ti^nlvTsrd^^o^.^!;^|t^^^  ^^T^^^.\Tltlry    gases    discharge    from    the    staeU    carrymg 

only   about   one-third   of    1   per   cent,    sulphur   dioxide 


HOODS  OVER  SETTLERS  AND  MATTE  CAK  IN  BLAST-FURNACE  BUILDING  OF  MIDVALE  SMELTERY 


„OOI.   BAGHOrSK   IN  WMUM,   GASKS   AND    Kl'MES.   CAr-MlT   V.Y    l.oo.-S,    AKE    F.LTK.UOD 
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"^"   ^ri^'tiL'^^^'^^^!^"^—    -    UNITKnSTATKS    SMK.TIXO 


The    baghouse    sections   serving   the   Dwi^ht    &   T  m^^    .•   .     '.''^"^''    bMi^LTIXG,    RKFINING    AND    MINIMG    COMPANY 

fan  h^utSThrs^ftlfn^lc^Vh^f-l^^^^^^  ^^^^^^^^^^^^^^^^^^^^  T  S'  ^"^^   ^^^^   -d  ;    at 

blast-furnace  sections  disfhar^'?  the  flK^  ".i'.f.!^  ""^^  ■"".?'^  '"  the  roaster  secVionscoUon   baes  ?n  th/hfn  Ji^f^^"'"^^  ^''^   shown 'the 
roaster  sections  connect"wifl^^fh^^^f/^^^stLrft's^elf^°""^^'"^  ^^'^'^  «^  ^-^on  dioxid'e°"i°n'?oMfe%?r  ^f'?o^m"l"oU  c^himn^fyl^t^rreas  The' 


HOODS   FOR  DWIGHT   &  LLOYD   SINTERING   MACHINES 

to   p°evenY\umes'''a'nd^L?nh  F^"^  sintering  machines 

fine  ore   is   bet?it   sintered^    On.^T''''    l''""!   escaping    while    the 
discharge  en'd"a"n^d  ro^^^a.l^o'^ls^l'rf  at'X  IfreToI'^e'n'^d.^^    ^^' 


SCREW  CONVEYORS   USED   TO   CLEAN  FUME 
Bags  in  the  main  baghouse  are  cleaned  by  deflation   bv  means 
of   an   auxiliary   fan.   one   section    being   deflated    at   a   time       De- 
flation   is   a   quicker   method   and   causes   less   deterioration   of   the 
bags  than  mechanical   or  hand  shaking.  "^i^-'iorauon   or   the 
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A  New  Timber  Set  for  Inclined  Shafts 

By  James  E.  Harding* 

The  theoretical  advantages  of  inclined  over  vertical 
shafts  are  too  obvious  to  merit  discussion,  it  vi^ould 
seem.  The  inclined  shaft  is  able  to  follow  a  vein  on 
its  dip,  remaining  at  a  proper  distance  for  skip  pockets 
and  crosscuts  to  the  vein,  but  the  vertical  shaft  gets 
further  and  further  from  the  vein  as  depth  is  attained, 
thus  necessitating  more  expense  for  development. 

Nevertheless,  the  general  practice  is  in  favor  of  ver- 
tical shafts,  for  the  reason  that  they  are  maintained 
more  cheaply,  require  fev^'er  repairs  and  altogether  tend 
to  more  efficient  and  better  operating  conditions.  In 
common  with  many  others,  I  have,  at  various  times, 
encountered  a  few  inclines  with  their  attendant  troubles, 
but,  in  spite  of  this,  my  personal  preference  favors  the 
incline,  because  I  believe  the  difficulties  connected  with 
it  can  be  overcome. 

F.A.ILURE  OF  THE  OLD  METHOD  ON  THE  COMSTOCK 

An  incline  set  designed  to  overcome  the  weakness  oi 
the  old  method  was  worked  out  and  installed,  and  is 
illustrated  in  the  accompanying  sketch.  The  new  design 
was  a  result  of  observations  of  four  different  inclines  at 
the  south  end  of  the  Comstock  Lode,  in  each  of  which 
the  timbering  had  loosened  and  slid  to  the  bottom 
of  the  shaft  in  a  hopeless  tangle.  In  each  case  the  tim- 
bers were  of  hard  pine,  12  x  12  in.  square,  framed  as  an 
ordinary  drift  set,  with  the  posts  placed  perpendicularly 
to  the  plane  of  the  dip  of  the  incline.  The  ground  in 
which  the  shafts  were  sunk  was  hard  but  swelling,  and 
it  is  assumed  that  the  timbers  were  blocked  as  carefully 
as  possible.  The  result  was  the  same  in  all  cases.  Owing 
to  weight  and  friction,  the  timbers  on  the  foot  wall 
remained  stationary,  and  because  of  their  owm  weight 
and  the  pressure  of  the  ground  behind  them,  the  timbers 
on  the  hanging  wall  had  moved  along  the  line  of  least 
resistance,  namely,  down  the  incline.  This  movement 
was  not  uniform  in  all  sets,  some  being  held  more  firmly 
than  others  or  subjected  to  less  pressure,  so  that  in  some 
cases  a  set  would  pull  away  from  the  one  above  it, 
making  a  gap,  which  permitted  the  upper  set  to  fall 
as  soon  as  it  started  moving.  The  final  result  of  this 
action  was  the  collapse  of  the  entire  timbering. 

Mine  Timbers  Always  Compression  Members 

Perhaps  this  is  an  opportune  time  to  point  out  that 
mine  supports,  except  in  the  newer  steel  construction, 
are  entirely  composed  of  compression  members,  and  that 
no  matter  whether  the  member  is  simply  a  stull  or  a 
seven-piece  set,  such  as  is  used  in  the  Overman  mine  at 
Gold  Hill,  Nev.,  all  timbers  must  be  compression  mem- 
bers, if  they  are  to  stay  in  place.  When  by  chance  a 
timber  becomes  a  tension  member,  it  simply  loosens  and 
falls  out  of  place. 

Ah  stated,  all  incline  timbering  had  failed  along  the 
southern  part  of  the  Comstock,  and  when  it  became 
necensary  to  retiml>er  one  of  these  inclines,  I  began 
to  .study  the  matter  with  the  view  of  designing  a  set 
which  would  not  be  subject  to  the  cata.strophies  which 
had  overtaken  the  former  work. 

By  resolving  into  vectors  the  various  forces  involved 


in  incline  shaft  timbering,  and  solving  for  their  com- 
ponent, then  placing  the  component  in  its  proper  rela- 
tion to  the  former  timbering,  it  was  found  that  any 
opposition  to  the  component  made  an  angle  of  nearly 
60°  to  that  component,  which  clearly  was  contrary  to 
correct  mechanical  principles. 

The  New  Set  Wedges  Itself  as  It  Takes  Weight 

Following  this  idea,  sets  were  constructed  with  the 
post  occupying  the  position  of  the  component  vector. 
This  resulted  in  a  weird-looking  affair  for  a  set,  with 
posts  nearly  16  ft,  long  to  give  the  desired  room  in 
the  compartments.  The  posts  required  sharp  bevels 
and  met  the  caps  and  girts  at  very  acute  angles;  they 
were  difficult  to  place  and  immediately  showed  their 
improper  design  by  promptly  buckling  as  soon  as  they 


stop    Blocks,    Hanging    Vtall    Side 


'Ifl'^iff^tov 


•Car*   of    AfiK-rlcan    .Smelting    anfl    Heflnlrig    Co.,    CaHilla    49    D 
Santiago,    Chile. 


DETAILS   OF  THE  HARDING  TIMBER   SET  FOR 
INCLINED  SHAFTS 

took  any  weight,  but  they  buckled  up  the  incline  in- 
stead of  down. 

From  this  fact  it  was  seen  that  there  must  be  some 
common  point  between  these  two  extreme  types  of  set 
that  would  give  the  maximum  of  strength.  Finally,  the 
set  illustrated  in  the  accompanying  sketch  was  designed 
and  installed.  It  is  really  very  simple,  and  departs  but 
slightly  from  the  original  standard;  the  only  difference 
is  in  the  posts,  the  caps  and  girts  remaining  the  same 
as  in  the  original  sets. 

A  formula  could  be  worked  out  for  the  bevels  on  the 
po.sts,  but  there  seems  to  be  no  necessity  for  it.  To 
make  the  original  pattern  for  the  posts,  the  bevel  is 
merely  adjusted  so  that  when  the  post  is  in  place  its 
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top  is  higher  up  the  inchne  than  its  bottom,  and  when 
the  top  starts  moving  down,  with  the  bottom  remaining 
in  place,  the  post  becomes  the  radius  of  a  circle  and 
tends  to  describe  an  arc  along  the  hanging  wall.  Start- 
ing in  with  the  original  position  of  the  post,  a  chord  of 
this  circle  should  be  2  in.  away  from  the  circumference 
of  the  circle  at  its  greatest  distance.  This  point  is  il- 
lustrated in  the  sketch. 

The  advantage  of  this  design  is  that,  while  the  timber 
moves,  it  becomes  tighter  and  tighter,  and  the  caps  cut 
into  the  blocks  or  the  posts  will  break.  A  set  does  not 
depend  upon  any  other  for  its  supports,  and  each  set 
becomes  the  key  of  an  arch.  In  all  cases  the  resistance 
increases  as  the  pressure  increases,  and  this  was  the 
result  desired. 

Since  the  original  installation  of  this  timbering  I  have 
had  occasion  to  use  it  in  one  other  inclined  shaft,  with 
satisfactory  results.  Sets  of  the  new  design  cost  no 
more  to  cut  or  install,  and  seem  to  be  several  times  more 
efficient  than  the  old. 


Sulphur  in  Jemez  Canyon,  New  Mexico 
By  Philip  S.  Smith* 

Small  deposits  of  sulphur  have  for  some  time  been 
locally  known  in  Jemez  Canyon,  Sandoval  County,  New 
Mexico.  The  deposits  occur  in  two  places,  one  in  the 
Canyon  de  San  Diego  Grant,  about  five  miles  above 
Jemez  Springs,  nearly  three-fourths  of  a  mile  below  the 
forks  of  the  creek,  and  the  other  at  Sulphur  Springs,  in 
the  Baca  location,  about  14  miles  above  Jemez  Springs. 
The  nearest  railroad  points  are  Bernalillo  and  Albuquer- 
que, on  the  Atchison,  Topeka  &  Santa  Fe  R.R.,  about 
45  and  60  miles,  respectively,  south  of  Jemez  Springs 
by  the  wagon  road.  The  road  for  much  of  the  way  is 
heavy  with   sand. 

The  sulphur  ore  at  the  deposit  first  named,  which 
may  be  called  the  San  Diego  deposit,  consists  of  residual 
material  from  carboniferous  limestone  leached  by 
acidulated  waters  and  permeated  by  sulphurous  vapors, 
which  have  deposited  free  sulphur  in  the  crevices  and 
pores  of  the  upper  few  feet  of  rock.  The  deposit  at 
Sulphur  Springs  is  similar  except  that  it  occurs  in 
rhyolite.  About  two  miles  above  Sulphur  Springs,  and 
at  several  places  in  Jemez  Canyon  between  Sulphur 
Springs  and  the  lower  deposit,  hot  springs  or  leached 
rocks  indicate  similarly  active  waters  and  vapors  on 
a  smaller  scale.  Hot  sulphuretted  water  also  occurs 
at  Jemez  Springs.  These  phenomena  occur  in  a  zone 
more  than  15  miles  in  length  along  the  general  line  of 
Jemez  Canyon  and  suggest  the  occurrence  of  a  deep 
fracture  or  group  of  fractures  in  the  earth's  crust 
along  which  acidulated  waters  and  sulphurous  vapors 
have  risen  and  deposited  sulphur. 

The  San  Diego  deposit  is  about  700  ft.  long  and 
150  ft.  wide,  comprising  a  lenticular  area  including 
about  one  acre.  Two  smaller  areas,  50  ft.  or  less  in 
diameter,  were  noted  in  branches  of  a  small  tributary 
canyon  about  three-fourths  of  a  mile  to  the  northwest. 
The  sulphur  is  irregularly  deposited  and  is  relatively 
thin,  measuring  only  2  ft.  4  in.  to  3  ft.  4  in.  in  thick- 
ness in  four  cuts  in  the  more  promising  parts  of  the 
area.     In  one  cut  the  deposit  was  not  penetrated  at  a 

•Acting  director,  U.  S.  Geological  Survey. 


depth  of  4  ft.  2  in.  The  sulphur  ore  contains  from 
15  to  39%  of  free  sulphur  mixed  with  sulphate.  The 
rock  under  the  ore  contains  no  free  sulphur,  but  car- 
ries about  the  same  percentage  of  sulphur  combined 
a.s  sulphate. 

The  deposit  at  Sulphur  Springs  occupies  about  nine 
acres  in  a  small  basin  eroded  in  rhyolite.  All  the  sul- 
phur at  Sulphur  Springs  was  apparently  deposited  in 
vents,  cracks,  and  pores  within  a  few  feet  or  a  few 
inches  of  the  surface.  The  available  sulphur  in  this 
area  is  not  large  and  is  irregularly  distributed.  Sixteen 
years  ago  M.  S.  Otero  built  at  Sulphur  Springs  a 
mill  equipped  with  a  boiler,  engine,  pump  and  two 
retorts  of  about  one  ton  capacity  each,  for  producing 
sulphur.  The  retorts  were  filled  with  ore,  and  steam 
under  pressure  of  about  30  lb.  was  led  into  them  and 
the  melted  sulphur  drawn  off  below.  According  to  A.  T. 
Otero,  the  ore  treated  ran  about  60%  sulphur,  and  the 
total  production  amounted  to  about  200,000  lb.,  of 
which  150,000  lb.  was  sold  at  Albuquerque,  the  rest 
being  disposed  of  in  small  lots  to  local  purchasers. 

Examination  led  to  the  conclusion  that  the  quantity 
of  available  sulphur  in  the  Jemez  Canyon  deposits  is 
too  small  to  be  of  commercial  importance,  especially  in 
view  of  their  inaccessibility. 


The  Cloncurry  Copper  District 
Of  Queensland 
By  W.  H.  Corbould* 

The  township  of  Cloncurry  is  482  miles  from  Towns- 
ville,  to  which  it  is  connected  by  a  3  ft.  6  in.-gage  rail- 
way. The  copper  belt  is  approximately  250  miles  in 
length  by  40  miles  wide.  The  rock  formation  is  quartz- 
ite,  altered  porphyry,  granular  felspathic  rock,  diorite, 
and  granite.  The  copper  lodes  exist  in  all  these  forma- 
tions, with  the  exception  of  the  granite,  and  also  occur 
as  contact  lodes. 

The  district  has  been  known  for  about  50  years. 
Among  the  early  pioneers  were  Ernest  Henry,  A.  Ken- 
nedy, and  F.  Gibson.  Henry  disposed  of  a  group  of 
mines  30  years  or  so  ago  for  about  £30,000  cash,  but 
the  foreign  company  which  operated  them  stated  that 
the  distance  from  railway  communication  crippled  the 
undertaking.  Kennedy  and  Henry  later  sold  another 
mine  for  £15,000  cash,  and  Gibson  disposed  of  his  min- 
ing interest  to  the  same  Victoria  group.  The  venture 
has  since  become  a  great  financial  success. 

About  12  years  ago  two  American  engineers  visited 
the  field  and  were  offered  a  well-known  property  for 
£8000  cash,  but  they  declined  the  offer.  The  property 
has  since  paid  over  £400,000  in  dividends. 

Knowing  something  of  American  mines  and  the  sy.^- 
tem  of  handling  large  propositions,  this  district  im- 
presses me  on  account  of  its  potentialities.  Up  to  the  end 
of  February,  1918,  it  has  produced  80,950  tons  of  cop- 
per from  ore  averaging  from  8%  to  20%.  So  far  it 
has  been  worked  as  a  high-grade  field;  and  unless  high- 
grade  copper  ore  is  showing  in  the  outcrop  no  one  a'^- 
tempts  to  work  the  lode.  When  lodes  are  exploited,  work 
is  confined  mostly  to  high-grade  ore.  Lodes  may  exis*: 
in  the  granite,  as  in  Butte,  Mont.,  but  no  one  hero 
would  attempt  to  prospect  unless  the  ore  was  showing 
at  grass  roots. 


•Consulting   engineer,    Selwyn.    Xorth   Queensland. 
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At  no  distant  date  the  life  of  the  field  will  depend  on 
the  medium  and  low-grade  ores.  Of  the  three  important 
groups  operating  in  the  field  two  are  owned  in  Mel- 
bourne; the  other  is  controlled  from  London  and  Paris. 
Each  has  its  own  smelting  and  converting  plant.  The 
treatment  capacity  of  the  plants  is  limited  to  a  certain 
tonnage  of  high-grade  ore,  and  mining  is  confined  there- 
fore, in  most  cases,  to  the  search  for  this  class  of  ma- 
terial. The  tendency  is  to  make  a  known  so-called  wall 
a  boundary  of  the  ore  channel;  and  if  crosscuts  are 
extended  out  and  encounter  low-grade  ore,  it  is  con- 
sidered valueless. 

The  method  outlined  compels  the  conclusion  that  a 
treatment  proposition  laid  out  for  the  handling  of  poor 
quality  ore  has  a  distinct  advantage,  because,  in  de- 
velopment work,  low-grade  material,  which  may  not  give 
a  profit,  still  may  yield  sufficient  return  to  cut  down 
part  of  the  development  costs. 

The  Mount  Elliott  group  of  mines  comprises  the  fol- 
ic wing: 

1.  Mount  Elliott  Mine — The  lode  at  the  400-ft.  level 
is  about  250  ft.  wide,  and  contains  about  3%  copper. 

2.  Consols  Mine — The  lode  at  the  480-ft.  level  is  about 
100  ft.  wide,  carrying  about  4%  copper. 

3.  Dobbin — At  the  330-ft.  level  the  ore  channel  is 
about  50  ft.  wide,  but  work  is  confined  to  a  width  of 
5  to  20  ft.,  with  about  T^r  copper. 

4.  Great  Australia  Mine — The  dolomite  lode  at  the 
300-ft.  level  is  from  15  to  115  ft.  wide  and  assays  about 
2i%  copper.  The  siliceous  lode  on  the  surface  is  about 
60  ft.  wide,  is  being  open  cut,  and  shows  a  content  of 
4  to  5''f  copper. 

5.  Argylia  Mine — With  the  exception  of  small  pros- 
pecting shafts,  the  mine  has  only  had  the  surface 
scratched,  but  from  the  appearance  over  a  width  of 
100  ft.  the  whole  of  the  outcrop  could  be  handled  as  a 
low-grade  proposition  by  steam  shovels.  A  cross-cut 
at  the  100-ft.  level  shows  about  24  ft.  width  of  6%  ore, 
and  four  feet  width  of  18%  ore. 

6.  Mount  Oxide  Mine — At  about  270  ft.  below  the 
outcrop  shows  5  to  20  ft.  width  of  20%  copper,  and  a 
large  width  of  low-grade  ore.  It  is  estimated  that  there 
is  approximately  250,000  tons  of  10%  ore  available  in 
the  mine. 

It  is  safe  to  say  that  the  Elliott  group  has  several 
million  tons  of  3  to  4%  ore  that  could  be  made  available, 
given  adequate  railway  communication  and  a  plant  to 
treat  a  large  tonnage  of  low-grade  ore.  To  give  an  idea 
of  production  costs  in  the  past,  I  may  say  that  the  Mount 
Elliott  mine,  on  a  11  to  12%  ore,  produced,  up  to  Sep- 
tember, 1913,  17,269  tons  of  blister  copper  and  delivered 
this  f.o.b.  Townsville  at  a  cost  of  £31  ($147.25)  per  ton. 
Since  then,  however,  costs  have  crept  up  considerably. 

The  climatic  conditions  are  good.  The  three  h)t 
months  are  December,  January  and  February.  The 
altitude  of  the  district  is  600  to  1400  ft.  above  sea  level, 
with  an  average  rainfall  of  about  20  in.  per  annum.  As 
to  water  for  treatment  works,  it  is  only  a  question  of 
money  to  conserve  large  supplies. 

Rates  of  wages  paid  in  this  district,  44  hours  p-^r 
week,  with  time  and  a  half  for  overtime,  are  as  follows: 

Mininfj  or  Smeltinfj  Section:  From  £4  4s.  4d.  ($20.20) 
for  a  general  laborer  to  £'>  9s.  Id.  ^$26.15)  a  week  for 
a  shift  bo.sH.    Other  occupations  in  proportion. 

Surface  and  General  Section:  Kiacksmiths,  £5  9s.  Id. 


($26.15)  per  week.  Engine  drivers  from  £4  12s.  7d. 
($22.20)  to  £5  14s.  7d.  ($27.45).  Fireman  from  £4  9s. 
Id.  ($21.35)  to  £4  15s.  4d.  ($22:85).  Mechanics,  £5 
15s.  6d.  ($27.70).  As  in  other  parts  of  the  world,  all 
wages  are  on  the  increase. 


Powdered  Coal  as  a  Fuel 

The  essentials  of  good  combustion  are  complete  oxi- 
dation of  all  combustibles  in  the  coal,  to  avoid  loss  in 
the  ash  and  up  the  stack;  control  of  both  combustion 
and  air;  control  of  flame  length;  a  flexibility  in  the  fuel 
feed  which  will  permit  of  variation  in  heat  input;  con- 
trol of  the  nature  of  the  combustion,  and  one-stage 
combustion.  These  points  were  emphasized  at  a  meeting 
of  the  American  Chemical  Society  by  W.  G.  Wilcox, 
who  urged  the  use  of  powdered  coal  as  a  means  of  off- 
setting the  fuel  shortage. 

Mr.  Wilcox  stated,  in  referring  to  oxidation  of  all 
combustibles  possible  in  actual  practice,  that  in  tests  at 
a  plant  using  100  carloads  of  coal  per  day  and  employ- 
ing fuel  containing  5^%  sulphur,  34%  volatile  matter, 
40%  fixed  carbon  and  18^^  ash,  the  loss  with  over- 
feed stokers  was  25%  unburned  carbon  in  the  ash  and 
4.6%<  actual  coal;  with  chain  grate  stokers,  35%  and 
6.5%,  and  with  the  hand-fired  type  35%  and  over,  and 
6.5%.  These  losses  are  not  encountered,  it  is  inferred, 
in  powdered-coal  combustion. 

Regarding  the  combustion  of  coal  as  a  reaction  be- 
tween solid  fuel  and  oxygen,  he  asserts  that  the  velocity 
of  the  reaction  and  its  completeness  depend  upon  the 
surface  exposed  by  the  solid,  the  pressure  of  the  react- 
ing gas  and  the  intimacy  of  the  mixture.  A  1-in.  cube 
of  coal,  ground  to  pass  85%  through  a  200-mesh  screen, 
he  estimates,  increases  the  surface  of  fuel  exposed 
from  6  to  1800  sq.in.,  or  300  fold.  The  rate  of  combus- 
tion can  be  proportionately  speeded  up  and  the  velocity 
of  combustion  doubled  with  each  rise  of  10°  C,  due  to 
greater  surface  exposure. 

The  use  of  the  helical  screw-feed  controller  and  of 
variable  air  pressure  for  blowing  the  powdered  coal  into 
the  combustion  chamber  are  specified  as  giving  tha 
necessary  flexibility  of  control  of  combustion,  which,  in 
the  opinion  of  Mr.  Wilcox,  makes  powdered  fuel  an  ideal 
combustible. 


A  Transparent  Liquid  in  Which  an  Ordinary  Stone  Will 
Easily  Float  can  be  made  by  the  alternate  solution  of  iodide 
of  mercury  and  iodide  of  potassium  in  water.  It  is  known  as 
Sonsted's  solution,  after  the  inventor,  and  the  peculiar  phe- 
nomenon observable  during  its  manufacture  is  that,  whereas 
saturation  point  is  reached  several  times  with  each  particu- 
lar gait  at  each  phase  of  the  process,  the  solution  is  able  to 
take  up  still  more  after  absorbing  the  other  salt.  Potassium 
iodide  is  therefore  added  till  saturation  point  is  reached, 
then  mercuric  iodide.  The  solution  is  then  in  a  position  to 
take  up  more  potassium  iodide,  and  so  on.  The  final  weight 
of  the  solution  may  be  over  three  times  the  weight  of  a 
corresponding  volume  of  water.  It  is  expensive  to  prepare 
and  exceedingly  poisonous.  The  specific  gravity  may  be  re- 
duced if  necessary  by  the  simple  addition  of  water.  Such 
solutions  are  used  in  connection  with  the  preliminary  re- 
search work  on  metalliferous  ores,  which  are  ground  and; 
then  shaken  up  with  the  solution,  whose  specific  gravity  hat 
been  adjusted  to  requirements  and  is  of  a  density  that  wil 
permit  the  heavier  minerals  to  sink,  whereas  the  gangue 
or  stony  portion  of  the  ore,  floats  or  remains  suspended  t(;,' 
pe  -mit  of  examination.  ' 


September  7,  1918 


ENGINEERING  AND  MINING  JOURNAL 


451 


i   I 


|iiHiiiiiiniiiiiiniiiiiiiiiiiiiiiiiiiiii miiiimiiiii i mi iiiii i i iiiiiiii uiiiiitim iiiiiiimiiiiiiiimmiiiiiiMiiiiiiiiiii„,,„„m,„„„„„„„„„„„„„„„„ nmiiiiMiii iim i iiii nniiniiii iiminiiinniu^ 


Correspondence  and   Discussion 


=nimiiiiiiiiMmiiiimiiinniiiHiiiiimiiiiiiiiuniiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiHiiiiiiiiiiiiniiiiiiHiiiuiiriiiiiiiMniii 


Grinding  Ore  in  Ball  Mills 

The  article  by  Algernon  Del  Mar  in  the  Journal  of 
July  6  is,  I  believe,  subject  to  some  corrections.  It  is  not 
my  purpose  to  discuss  the  merits  or  demerits  of  a  mill 
in  which  I  am  interested,  and  the  same  thing  applies 
to  mills  of  other  manufacture  mentioned  in  this  article. 

The  principle  of  a  low  pulp  line  in  a  tube  mill  was 
pointed  out  in  a  paper  by  F.  L.  Bosqui,  in  Volume  53  of 
the  A.  I.  M.  E.  Mr.  Bosqui  discussed  this  subject  at 
considerable  length  in  this  article,  under  the  head  of 
"Metallurgical  Practice  in  the  Witwatersrand  District 
of  South  Africa."  From  this  all-sliming  cyanide  work 
he  showed  that  "the  weight  of  pebble  load  would  be 
decreased  25%  without  affecting  the  crushing  efficiency, 
with  about  10%  decrease  in  power  consumption,  the 
mechanical  efficiency  showing  a  corresponding  increase." 

In  the  development  of  ball  mills  I  have  found  that  Mr. 
Bosqui's  statements  are  correct,  but  instead  of  using 
pebbles,  as  in  the  South  African  practice,  I  have  con- 
fined my  experiments  entirely  to  the  use  of  steel  balls. 

Our  mills  I  have  found  to  be  more  efficient  when 
short,  on  all  classes  of  feed,  and  consequently  later  de- 
velopments have  been  in  making  the  Marcy  ball  mill 
■shorter  than  the  diameter,  as  the  length  of  the  mill  has 
nothing  to  do  with  the  fineness  of  the  finished  product 
when  operated  in  closed  circuit  with  a  mechanical  classi- 
fier. The  classifier  determines  the  size  of  the  product, 
but  the  rapid  change  of  the  mill  contents  is  necessary 
for  high  efficiency. 

In  Mr.  Del  Mar's  article  he  includes  my  mill  in  the 
(luick-discharge  class,  and  makes  a  number  of  state- 
ments and  inferences  which  are  not  correct.  Of  the 
many  he  makes,  I  will  mention  seven. 

1.  With  classified  feed,  he  says  there  is  no  advan- 
tage in  the  quick  discharge,  and  it  may  cut  down  the 
capacity.  This  may  be  true  of  such  mills  as  are  not 
properly  designed,  or  not  operated  correctly;  but  such 
conditions  are  hardly  open  for  discussion.  There  are 
a  large  number  of  low-pulp-line  mills  that  are  operated 
on  fine  feed,  which  are  giving  big  capacity  and  satis- 
faction. Careful  experiments  have  been  made  to  de- 
termine the  difference  between  the  overflow  mill  and 
the  grate  mill.  In  the  grate  mill,  the  relative  gravity  of 
the  balls  is  increased,  owing  to  the  non-buoyant  action 
of  the  pulp,  and  the  balls  becoming  coated  with  sand, 
due  to  the  much  thicker  pulp  that  can  be  maintained 
with  the  grate  mill.  The  results  of  our  own  experi- 
ments and  others'  on  both  coarse  and  fine  feed  have 
more  than  confirmed  Mr.  Bosqui's  statement.  The  con- 
clusions following  an  elaborate  test  along  these  lines  will 
be  published  soon. 

2.  Mr.  Del  Mar  states  that  there  is  excessive  wear 
on  liners  and  balls.  The  published  statements  of  large 
mill  plants  such  as  Inspiration,  Kennecott,  and  Arizona 
Copper  Co.,  when  crushing  for  flotation,  show  this 
statement  is  not  a  fact. 
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3.  The  diagram  given,  which  purports  to  show  the 
pulp  level  or  flow  of  pulp,  is  not  correct.  I  know  noth- 
ing about  and  have  no  quick-di.scharge  devices,  but  the 
pulp  line  that  is  away  from  the  influence  of  the  balls 
is  nearly  a  straight  line  over  the  entire  length  of  the 
mill,  regardless  of  whether  the  mill  crushes  coarse  or 
fine  feed.  The  discharge  of  the  pulp  into  the  grates 
takes  place  along  this  line  and  section,  but  also  on  the 
section  represented  by  the  ball  area  against  the  grates. 
Large  quantities  of  sand  and  water  are  carried  up  by  the 
balls.  The  photograph  accompanying  this  article  shows 
my  open-end  rod  mill  with  practically  the  entire  end 
open.  This  mill  is  filled  with  rods  within  6  in.  gf  the 
feed-end  opening.  The  discharge  of  the  pulp  is  as  shown, 
i.  e.,  the  rods  carry  up  the  pulp,  and  the  discharge  is  as 
shown  in  this  photograph,  which  was  taken  while  the 
mill  was  in  operation.     Open  discharge  ball  mills  with 


DISCHARGE    END.    MARCY    ROD    MILL 

grates  show  the  same  conditions  indicated  in  this  pho- 
tograph, and  the  discharge  is  not  as  represented  by  Mr. 
Del  Mar's  diagram. 

4.  Mr.  Del  Mar  states  that  the  liner  wear  is  greater 
at  the  discharge  end  than  at  the  feed  end.  At  In«5pira- 
tion,  where  there  is  being  ground  18,000  to  20,000  tons 
per  day  in  ball  mills  for  flotation,  no  such  wear  takes 
place.  The  actual  abrasion  per  pound  of  steel  for  each 
ton  crushed  is  practically  no  more  on  one  end  than  on 
the  other,  when  the  same  material  is  used  for  liners. 

5.  He  also  states  that  with  fine  feed  the  sands  are 
at  the  feed  end  of  the  mill,  and  that  the  balls  and  liners 
wore  more  at  the  discharge  end,  because  of  the  fact  of 
there  being  no  pulp  at  that  end.  An  examination  of  the 
inside   after   stopping   shows   that   the   sand.-^    are   dis- 
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tributed  over  the  entire  length.  The  loss  by  abrasion 
of  balls  and  liners  per  revolution,  if  there  were  no  feed 
or  sand  in  the  mill,  would  be  less  than  if  there  were 
rock  or  sand  in  the  mill.  Sand  acts  as  an  abrasive — it 
is  like  emery — and  if  any  one  has  actually  found  that  the 
wear  was  greater  with  a  long  mill  at  the  discharge  end, 
it  was  due  to  the  finer  sand  having  a  greater  abrasive 
action  than  the  coarser  sand  at  the  feed  end. 

6.  Pebbles  never  are  used  in  the  Marcy  mill. 

7.  The  quotations  that  Mr.  Del  Mar  makes,  and  the 
milling  plants  cited,  do  not  have  mills  of  my  design,  as 
his  statements  and  the  mention  of  my  name  infer. 

Mr.  Del  Mar  in  his  book  has  emphatically  recom- 
mended the  overflow  type  of  mill,  and  his  article  in  the 
Journal  of  July  6  confirms  this  recommendation.  Mill 
practice  and  mill  drsign  change,  and  change  quickly. 
Mills  that  are  of  good  design  today  may  become  obsolete 
at  any  time. 

The  subject  of  crushing  ores  is  most  important,  and 
represents  one  of  the  big  items  of  expense  in  ore  dress- 
ing. .A  correct  analysis  of  the  means  used  for  crushing 
is  necessary  for  our  advancement.  F.  E.  Marcy. 

Salt  Lake  City,  Aug.  16,  1918. 

[Rand  practice  is  not  "all-sliming."  The  tube  mills  are 
used  to  regrind  the  battery  tailings,  so  that  the  greater 
proportion  of  final  product  is  sand,  and  suitable  for 
leaching.  In  making  any  comparison  between  short- 
length  ball  mill  operation  and  the  experiments  referred 
to  by  our  correspondent,  it  should  not  be  overlooked  that 
the  mill  used  in  the  South  African  tests  was  abnormally 
long,  the  feed  was  a  comparatively  fine  sand,  and  the 
"pebbles"  used  were  probably  rough,  unshaped  chert. — 
Editor.] 

German  Influence  in  Australia  Does  Not 
Apply  at  Broken  Hill 

I  note  that  in  a  recent  issue  of  the  Journal,  in  an 
article  which  is  headed  "Germany  Controlled  Australian 
Mines,"  Mr.  Hughes  is  reported  to  have  said,  in  a 
speech  before  the  Harvard  Club :  "Our  mines,  which  are 
extensive,  were  entirely  under  the  control  of  German 
capital.  .  .  .  But,  to  be  fair,  the  German  energy  and 
capital  were  very  beneficial  to  us.  After  we  took  over 
the  minss  ourselves,  we  found  the  plants  and  organiza- 
tions so  excellent  that  we  were  able  to  begin  at  once  the 
making  of  munitions." 

I  cannot  help  thinking  that  Mr.  Hughes  must  have 
Vjeen  incorrectly  reported,  for,  as  a  matter  of  actual 
fact,  there  are  no  mines — centainly  none  of  the  zinc- 
lead  mines  at  Broken  Hill — which  were  controlled  in  any 
way  by  Germans  or  by  German  capital.  Among  the 
.shareholders  of  these  companies  there  was  never  more 
than  a  small  percentage  of  Germans.  The  plants  and 
organizations  of  which  Mr.  Hughes  speaks  as  being 
".'•o  excellent"  were  solely  the  creation  of  British  capital 
and  British  organization,  and  I  desire  to  remove  any 
impression  to  the  contrary  that  may  have  been  created 
by  the  statement  reported  to  have  been  made  by  Mr. 
Hughes. 

Any  German  influence  was  strictly  limited  to  certain 
contracts  for  the  purchase  of  the  raw  material  produced, 
in  con.sequence  of  the  non-existence  of  British  smelt- 
ericH  in  which  the  material  could  be  treated,  and  refers 


to  almost  the  whole  of  the  zinc  concentrates  and  a  small 

proportion  of  the  lead  concentrates.     This,   no   doubt, 

helped  to  build  up  German  control  of  these  metals  and 

their  markets;  but  the  reported  statement,  as  it  stands, 

is    entirely    incorrect,    because    these   mines    were    not 

under   the   control   of   German   capital,    nor   was   their 

organization  or  development  due  in  any  shape  or  form 

to  German  brains. 

Zinc  Corporation,  Limited, 

London,  E.  C,  July  26,  1918.        F.  A.  Govett,  Chairman. 


Crisis  in  Gold  Mining  as  Viewed  By  a 
Montana  Miner 

I  agree  with  the  editor  of  the  Journal  that  the  crisis 
is  reached  and  that  gold  properties  will  suspend  op- 
erations one  by  one,  according  to  the  grade  of  ore,  until 
gold  will  be  produced  only  as  a  byproduct.  Gold  min- 
ing is  the  only  business  that  is  operating  at  a  real  loss 
on  account  of  the  depreciation  of  the  purchasing  power 
of  the  product.  A  remedy  for  the  existing  conditions 
must  show  itself  as  soon  as  the  war  is  over,  if  not 
before.  We  have  been  loading  high  prices,  high  wages, 
and  inflated  values  on  one  side  of  the  scales  in  our 
mad  rush  to  get  increased  production,  which  has  greatly 
overbalanced  the  gold  reserve.  It  really  does  not  mean 
a  great  deal  to  the  producer,  as  we  are  simply  depre- 
ciating the  value  of  the  American  dollar. 

When  the  war  is  over  the  balance  must  be  struck; 
we  must  take  off  from  one  side  of  the  scales  or  increase 
on  the  other.  A  world  effort  to  liquidate  is  out  of  the 
question,  as  it  would  cause  panic  and  revolution  both 
here  and  abroad.  To  increase  the  gold  output  under 
present  abnormal  conditions  is  also  out  of  the  question; 
even  under  pre-war  conditions  the  gold  production  was 
on  the  wane.  Only  one  solution  of  the  problem  re- 
mains: gold  will  be  at  a  premium,  not  50%  in  five 
years  after  the  war,  but  100%  and  even  more  six  months 
after  peace  is  declared. 

The  suggestions  offered  for  the  relief  of  the  gold 
miner  are  inadequate  and  unjust;  the  excess-profit  tax 
law  must  fall  on  all  classes  of  business  alike.  Gold 
mining  cannot  be  classed  as  a  war  industry,  although 
it  will  be  of  vital  importance  in  the  adjustment  of  con- 
ditions after  the  war.  The  remitting  of  freight  rates 
is  not  tolerable  in  dealing  justice  to  all.  To  make  em- 
ployees of  gold  mines  immune  from  draft  is  not  re- 
quested and  would  be  an  unpatriotic  action. 

The  gold  miner  does  not  want  to  be  placed  in  the 
special  privilege  class,  nor  does  he  want  his  business 
subsidized;  he  simply  wants  justice  under  the  present 
inflated  conditions  governed  by  the  law  of  supply  and 
demand.  If  our  Government  and  the  governments  of 
the  rest  of  the  world  promise  to  pay,  they  must  have 
some  world  standard  to  pay  with:  the  re-standardiza- 
tion of  gold  is  an  absolute  necessity  for  the  world's 
business;  and  as  England  practically  controls  the  gold 
output  of  the  world,  it  is  up  to  her  to  take  the  first  step. 

If  our  Government  wishes  to  do  justice  to  the  gold 
miner  at  the  present  time  and  encourage  gold  mining, 
the  mints  should  credit  the  producer  at  $40  per  oz. 
instead  of  $20.67  for  all  gold  produced  within  our  bor- 
ders during  the  period  of  the  war. 

Maiden,  Mont.,  July  25,  1918  E.  B.  Coolidge. 
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Anaconda  Company's  Bell  and  Buzzer 
Signal  System 

By  R.  H.  Richards 

The  buzzer  signal  system  is  used  at  Anaconda,  signal- 
ing between  levels;  the  buzzers  are  connected  so  that 
if  the  switch  is  closed  they  operate  on  all  levels.  The 
signal  for  each  mine   level   is   governed  by  state  law. 


i'^l"  steel  Spring 


Magnet  No  21  Gage 
Wounei  for  119  /o/fs 


Band  Iron 


MINE    SIGNAL   BUZZER 

The  cage  tender  answers  the  person  signaling,  with  one 
flash;  the  person  signaling  back  answers  with  one 
flash  to  go  to  a  higher  level  or  two  flashes  to  go  to 
a  lower  level,  and  gives  no  answer  if  rock  or  material 
is  to  be  taken  away  from  the  station.  The  buzzer  and 
switch  are  placed  in  a  dry  position  on  the  station.    The 

^"Stsel  Plunger  Rod 


Fiber  Insulating 
Washer 


'Spring  Brass 
Coniact 


■Bronze  Spring 


-Round  Copper 
Wire 

'for  ■^'  Rope 
PULL-BOB   SWITCH 

switch  is  a  single-pole  knife  switch.  Lead  cable  is  used 
throughout,  and  brought  out  to  a  terminal  box  at 
each  level. 

The  bell  signal  system  is  used  to  signal  the  engineei 
to  operate  the  mine  hoist,  and  the  cage  tender  is  only 
allowed  to  give  signals.    The  pull-bob  switch  is  mounted 


inside  the  shaft,  the  switch  being  operated  with  a  rope 
about  5  or  6  ft.  long  at  each  station.  The  signal  is 
not  given  until  after  the  cage  doors  are  closed,  the 
cage  tender  holding  the  rope  until  the  cage  starts.  The 
pull-bob  switch  is  simple  in  design  but  strong  in  con- 
struction. It  is  mounted  on  a  2-in.  pipe  cap  and  screwed 
into  a  heavy  ca.st-iron  cylinder  mounted  in  the  shaft. 
This  protects  the  switch  from  water  or  falling  rock. 
The  switches  at  the  stations  require  about  17  lb.  pres- 
sure to  operate. 

In  addition  to  the  station  switches,  pull-bob  switches 
are  placed  every  200  ft.  in  the  shaft  and  are  operated 
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WIRING  DIAGRAM  OF  SIGNAL  SYSTEMS 
Left,   Bell.     Right,   Buzzer 

with  the  same  length  of  i-in.  rope.  These  switches 
have  a  stronger  spring  and  require  50  lb.  pressure. 
All  bells  and  buzzers  operate  on  110-volt,  alternating 
current.  The  bell  system  has  an  automatic  auxiliary 
connection  to  a  direct-current  storage  battery.  The 
alternating-current  coil  holds  contacts  to  alternating- 
current  mains,  so  that  if  current  is  cut  off  the  contacts 
close  by  gravity.  This  requires  a  separate  direct-current 
bell.  The  state  law  also  requires  a  hand-operated  bell 
rope  the  full  length  of  the  shaft. 

Drawings  showing  the  construction  of  switches  and 
buzzers,  all  of  which  are  made  in  the  Anaconda  Copper 
Mining  Co.'s  electric  shops,  are  shown  herewith.  A 
wiring  diagram  is  also  given. 


Converting  Scrap  Into  a  Sinking  Hoist 

When  the  Hecla  Mining  Co.  decided  in  the  spring  of 
1917  to  sink  its  shaft  500  ft.  deeper,  difficulty  was  found 
in  getting  delivery  upon  a  large  enough  2200-volt  elec- 
tric hoist  having  the  requisite  speed.  It  was  deemed 
necessary  to  have  a  hoisting  speed  of  1000  ft.  per  minute, 
as  the  shaft  at  the  time  was  sumped  100  ft.  below  the 
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1600-ft.  level;  and  it  was  desired  to  conduct  sinking  op- 
erations from  the  1200-ft.  station,  which  would  mean 
hoisting  from  a  depth  of  1000  ft.  below  the  1200-ft. 
level  by  the  time  the  shaft  was  again  bottomed. 

Rather  than  take  a  slower  hoist,  the  master  mechanic, 
J.  B.  Sloan,  after  looking  around  the  camp,  decided 
to  build  a  sinking  hoist  at  the  shop.  An  old  motor, 
controller  and  connecting  coupling  from  a  worn-out  elec- 
tric pump  were  in  the  shop,  and  he  could  get,  at 
scrap  price,  a  second-motion  steam  hoist,  one  of  the 
oldest  in  the  district  and  no  longer  used,  that  had  served 
the  Tiger  shaft,  near  by.  The  motor  was  rated  at  only 
75  hp.,  and  the  starting  load  would  require  about  150 
hp.  As  Mr.  Sloan  could  not  get  a  new  150-hp.  motor, 
it  was  decided  to  use  the  old  one,  as  it  was  in  fair  con- 
dition, and  not  being  rated  as  closely  to  capacity  as  are 
tho  motors  of  today,  and  not  having  to  hoist  continu- 
ously throughout  the  day,  he  believed  that  it  would 
stand  the  initial  short  overload. 

The  Tiger  hoist  was  a  40-in.  double-drum  second- 
motion  steam  hoisting  engine,  with  an  old-fashioned 
horizontally  traveling  indicator.  Mr.  Sloan  had  to  cut 
down  the  frame  to  carry  only  one  drum,  and  to  rig  up 
a  new  indicator  of  the  dial  type.  This  was  done  at  the 
mine  machine  shop,  which  possesses  only  the  ordinary 
equipment  of  a  shop  at  a  mine  producing  1000  tons  a 
day.  The  motor  and  the  drum,  with  their  separate 
bases,  were  then  mounted  properly  on  a  concrete  base 
block  on  the  1200-ft.  station.  Using  the  original  gears 
on  the  hoist,  and  connecting  the  motor  to  the  driving 
pinion  through  the  flexible  mine-pump  coupling,  and 
fitting  an  extra  foot  brake  to  the  hoist  by  putting  a  band 
brake  around  the  collar  of  the  coupling,  the  hoist  was 
connected  to  the  old  street-car  type  of  controller  which 
came  with  the  pump. 

Trouble  was  experiencsd  until  the  hoistmen  under- 
stood the  way  to  get  up  speed  under  such  an  over- 
load; but  after  a  few  days  they  had  learned  the  hoist 
and  easily  work:d  it  up  to  a  speed  of  1000  ft.  per  minute 
within  a  reasonable  distance.  The  shaft  was  sunk  with 
this  scrap  hoist  without  trouble,  and  the  company  is 
not  only  ahead  by  a  good  part  of  the  first  cost  of  a  new 
hoist,  but  it  was  also  able  to  sink  the  shaft  without 
delay.  A  good  master  mechanic  can  save  a  mining  com- 
pany many  dollars  and  much  time  if  he  be  imaginative 
and  ingenious. 


The  system  is  housed  in  a  gable-roofed  sheet-iron 
box,  which  is  closed  in  front  but  open  at  the  back  and 
bottom,  that  the  wiring  may  be  easily  accessible,  al- 
though the  apparatus  is  protected  from  drip  in  wet 
places.  This  housing  is  screwed  to  a  three-inch  board 
on  a  post  near  the  hoist,  insulators  being  used  around 
the  lag  screws,  so  that,  should  insulation  on  the  wires 
break  down,   no  one  will  get  a  shock  from  the  post. 

The  electrical  equipment  consists  of  a  4-in.  Benjamin 
mine  buzzer,  an  Edison  plug  cut-out,  a  porcelain  wall 
socket  and  four  porcelain  bushings  for  insulating  the 
wires  where  they  pass  through  the  box.  The  buzzer 
is  bolted  to  the  front  of  the  box  under  the  projecting 
roof,  and  a  sounding  board  effect  is  thus  obtained  and 
the  loudness  of  the  signal  is  increased.  The  plug  cut- 
out and  the  wall  socket  are  screwed  to  a  ^-in.  board 
inside  the  box.  This  board  is  fastened  to  the  side  of 
the  box,  but  is  placed  a  quarter  of  an  inch  from  the 
front,  as  otherwise  it  would  vitiate  the  effectiveness 
of  the  front  of  the  box  as  a  sounding  board.  Sleeves 
are  soldered  to  the  box  for  carrying  the  porcelain 
bushings,  and  there  is  a  small  iron  strap  across  the 
bottom  to  strengthen  the  sides.  All  parts,  with  the  excep- 
tion of  the  electrical  equipment,  are  coated  with  asphalt 
paint  to  protect  the  box  from  the  water,  and  a  40-watt 
lamp  is  placed  in  the  lamp  socket. 

In  the  raise  the  miners  use  an  ordinary  electric  push 
button  for  signaling.  Insulated  wires  extend  up  the 
manway  on  insulators  placed  in  a  wooden  box  made 
by  nailing  two  1  x  l*-in.  strips  to  a  4  x  1^-in.  piece 
as  a  bottom,  which  protects  the  wires.  Little  trouble 
is  experienced  from  injury  to  the  wires,  and  the  con- 
venience of  the  signaling  greatly  expedites  the  landing 
of  timbers  and  other  material  in  the  raise. 


Electric  Buzzer  for  Raises 
By  C.  T.  Rice 
When  a  raise  reaches  any  great  distance  above  the 
level,  there  is  difficulty  in  signaling.  The  men  can 
rap  on  an  air  pipe,  but  that  is  unsatisfactory,  and  often 
che  signal  is  misunderstood.  At  the  Hecla  mine,  Burke, 
Idaho,  where  the  raises  driven  through  from  level  to 
level  are  of  at  least  300  ft.,  electric  buzzers  are  in- 
stalled for  signaling.  A  similar  sy.stem  is  also  used 
where  hoisting  of  timber  is  frequent,  for  the  noise 
of  the  hoi.st  makes  pipe  signaling  uncertain  and  un- 
.satisfactory.  Included  in  the  buzzer  box  is  an  electric 
lamp  that  flashes  simultaneously  with  the  signaling  of 
the  buzzer,  bo  that  the  hoistman  can  perceive  the  signal 
in  case  the  hoist  is  running  and  he  fails  to  hear  the 
buzzer. 


Don'ts  for  Pump  Runners 

The  following  "don'ts"  for  pump  runners  appeared  in 
Coal  Age  and  may  be  found  useful,  as  they  seem  to  cover 
all  ordinary  operating  points : 

Do  not  run  a  pump  without  water. 

The  numerous  bushings  and  sealing  rings  on  the  inside 
of  a  pump  depend  on  water  for  lubrication,  and  if  the 
pump  is  run  without  being  first  filled  with  water  these 
parts  will  get  hot  and  "freeze,"  doing  great  damage  to  the 
pump. 

Do  not  run  without  oil  in  all  the  bearings. 

Do  not  run  with  dirty  oil  in  the  hearings. 

Do  not  let  ivater  get  into  the  hearings. 

Before  starting  up,  see  that  the  bearings  are  full  of  clean 
engine  oil  and  that  there  is  no  water  in  the  boxes.  This 
can  be  done  by  loosening  the  drain  plug  on  the  bottom  of 
the  box  to  see  if  clean  oil  comes  out  and  by  measuring  the 
depth  of  oil  in  the  box.  Do  not  rely  altogether  on  the  oil- 
level  gage,  as  this  sometimes  gets  choked  up.  To  keep 
the  bearings  clean,  drain  all  oil  out  of  the  boxes  once  a 
week  and  thoroughly  wash  out  with  two  or  three  bucketfuls 
of  water.  The  old  oil  should  be  filtered  and  used  over  again 
if  it  is  not  too  gummy. 

Do  not  run  the  stuffing-box  glands  tight. 

This  produces  unnecessary  friction,  causing  the  boxes  to 
heat  up  and  the  packing  to  burn  out.  Having  the  glands 
loose  and  allowing  them  to  leak  a  little  keeps  the  packing 
lubricated  and  the  stuffing-boxes  cool. 

Do  not  run  with  leaky  joints  around  pump. 

This  is  unnecessary,  and  if  not  stopped  in  time  will  ruin 
the  joint  faces. 

Do  not  allow  water  to  collect  around  the  motor. 

Do  not  run  a  pump  or  motor  that  vibrates  excessively. 

This  is  caused  by  the  machines  not  being  in  balance  or 
line.     It  should  be  reported  at  once. 

Do  not  run  unless  you  are  satisfied  that  all  parts  are  in 
good  condition. 

Do  not  allow  oil,  grease  or  dirt  to  accumulate  anywhere 
in  the  pumproom. 
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Under  constant  pressure  from  the  Allied  forces,  the 
Germans  are  continuing  their  retreat  toward  their 
positions  held  last  March,  where  it  is  expected  they  will 
endeavor  to  stand ;  Roye  and  Noyon  have  fallen  to  the 
French  and  Bapaume  and  Peronne  to  the  British;  the 
latter  also  broke  through  the  Queant-Drocourt  line  on  a 
six-mile  front  to  a  depth  of  four  miles.  In  Siberia,  an 
attempt  by  General  Horvath  to  assume  control  of  all 
Russian  forces  there  was  frustrated  by  the  Allies  and 
speedily  collapsed.  The  Bolshevik  leader,  Lenine,  is 
reported  to  have  been  shot  in  Moscow  on  Aug.  30  by  a 
revolutionist. 

At  Washington,  the  Man-Power  Bill  was  signed  on 
Aug.  31,  and  Sept.  12  was  set  by  the  President  for 
the  registration  of  men  affected  by  the  new  law. 
Motorists  throughout  the  country  have  been  called  upon 
by  the  Fuel  Administration  voluntarily  to  stop  the  un- 
necessary consumption  of  gasoline  on  Sundays.  I.  W. 
W.  leaders  recently  found  guilty  of  attempting  to  frus- 
trate the  country's  war  program  were  sentenced  in  Chi- 
cago on  Aug.  30  by  Judge  Landis,  the  leaders  each  re- 
ceiving 20  years  in  prison  and  a  $20,000  fine.  On  the 
same  day,  the  Director  of  the  Mint  ordered  the  U.  S. 
Assay  Office  in  New  York  to  discontinue  the  sale  of  gold 
for  commercial  purposes ;  this  was  later  revoked. 


How  Will  the  New  Draft  Ages 
Affect  Industry? 

^  Probably  before  this  item  is  published  the  new  draft 

law  will  have  been  passed  and  signed  by  the  President. 
Under  it  all  men  between  the  ages  of  18  and  45  not 
now  in  military  service  will  be  subject  to  call.  The 
selective  principle  is  retained,  but  the  law  itself  says 
nothing  about  classes  to  be  exempted. 

The  prospective  passage  of  the  law  has  stirred  in- 
dustry as  has  nothing  since  the  war  began.  How  will 
the  selective  principle  be  applied?  Evidently  the  line 
will  be  drawn  tighter  than  ever  between  the  essential 
and  non-essential  industry.  In  other  words,  the  "work- 
or-fight"  principle  will  apply,  but  in  the  essential  in- 
dustries themselves  what  effort  will  the  Government 
make  to  protect  itself  by  retaining  in  the  industries 
the  men  who  are  carrying  the  burdens  of  those  in- 
dustries— who  furnish  the  executive  brains,  the  energy 
and  the  enthusiasm?  A  great  many  of  these  men  are 
between  35  and  45.  At  the  same  time,  their  abilities 
have  enabled  them  to  accumulate  enough  to  have  suf- 
ficient independent  income  if  they  have  no  dependents. 
Needless  to  say,  withdrawal  of  these  men  would  be  a 
calamity.  It  is  hard  now  to  keep  the  industries  going; 
nothing  less  than  stoppage  would  result  if  the  main- 
springs, the  active  managers,  were  taken.  With  the 
decline  of  these  industries  would  go  not  only  the  de- 
struction of  our  industrial  war  program  but  also  the 
net  income  of  these  companies  and  the  consequent 
abiUty  to  pay  taxes  and  buy  Liberty  bonds. 

Certain  it  is  that  our  industrial  structure,  under  the 


easiest  conditions,  must  suffer  a  very  considerable  al- 
teration. This  is  to  be  expected.  But  the  country  would 
be  the  better  off  if  business  men  can  be  informed  quickly 
of  the  Government's  policy.  Certainty  should  succeed 
uncertainty  as  quickly  as  possible.  Only  so  can  prepara- 
tions be  made  for  taking  care  of  our  industrial  enter- 
prises. The  time  for  adjustment  is  all  too  short  in 
any  event. 

A  general  policy  should  be  declared.  If  interpreta- 
tion is  left  to  the  local  draft  boards,  the  results  to  the 
industries  and  the  Government  may  be  serious.  So  far 
the  Government  has  applied  the  selective  draft  principle 
intelligently.  The  confidence  created  in  the  Government 
and  in  the  Secretary  of  War  should  be  retained  by  a 
frank  declaration  from  the  Secretary  to  the  business 
men  of  the  country  at  once. 


Miners  Urged  To  Seek  Deferred  (^lass 

Realizing  the  danger  of  further  depletion  in  man 
power  in  mines  and  oil  fields  from  the  new  draft  law, 
the  American  Mining  Congress  has  interviewed  General 
Crowder  and  Chairman  Neave  of  the  Man-Power  Com- 
mittee of  the  U.  S.  Employment  Service,  in  whose  hands 
is  placed  jurisdiction  over  problems  involved  in  the  new 
draft.  The  Provost  Marshall  General  is  determined  to 
place  all  physically  capable  men  from  19  to  36  into 
military  service  at  once,  except  those  shown  to  be  ab- 
solutely necessary  to  production  in  the  industries.  It 
is  essential  that  the  operators  assist  in  placing  valuable 
men  in  deferred  classes. 

The  U.  S.  Employment  Service,  through  Felix  Frank- 
furter, chairman  of  the  War  Labor  Policies  Board  of 
the  Labor  Department,  plans  a  campaign,  backed  by  a 
declaration  of  President  Wilson,  to  urge  all  men  engaged 
in  necessary  work  in  mines,  oil  fields,  and  industries 
producing  raw  or  manufactured  materials  to  ask  for 
deferred  classification.  A  special  committee  to  handle 
"man-power"  problems  has  been  named,  with  Charles 
Neave,  a  New  York  attorney,  chairman. 


Aluminum  Production  Increase  Insured 
By  Canadian  Cooperation 

A  gratifying  example  of  the  cooperation  between 
Canada  and  the  United  States  in  the  matter  of  mutual 
stimulation  of  war  industries  is  afforded  by  an  inci- 
dent which  occurred  at  a  recent  sitting  of  the  inter- 
national commission  on  boundary  waterways,  held  at 
Atlantic  City.  The  Canadian  attorneys,  in  supoort  of 
national  interests,  had  blocked  action  for  a  suspension 
of  regulations  which  would  have  permitted  the  American 
Aluminum  Co.  to  build  an  ice  barrier  on  the  south 
branch  of  the  St.  Lawrence  River  at  Massena,  N.  Y., 
insuring  work  throughout  the  winter,  and  resultin.?  in 
the  addition  of  6,000,000  lb.  of  aluminum  to  its  normal 
output.  On  being  advised  of  the  shortage  of  aluminum 
for  the  manufacture  of  American  battle  planes,  the  Can- 


456 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  106,  No.  10 


adian  government's  special  counsel  immediately  waived 
all  objections,  adding  that  the  plans  of  the  two  countries 
for  winning  the  war  were  interdependent  and  identical, 
and  that  Canada  would  cooperate  in  every  way  possible 
to  insure  the  earliest  and  most  complete  success  to  the 
plans  of  the  U.  S.  War  Department. 


Ryan  and  Crowell  Promoted 

John  D.  Ryan  has  been  appointed  Second  Assistant 
Secretary  of  War  in  place  of  Edward  R.  Stettinius,  who 
is  now  in  France,  it  was  announced  on  Aug.  27.  Mr. 
Ryan,  who  has  been  directing  the  production  of  aircraft 
for  the  Army  since  the  last  of  April,  is  now  designated 
director  of  air  service  and  is  charged  "with  the  responsi- 
bility of  procuring  and  furnishing  to  the  Army  in  the 
field  the  material  and  personnel  required  for  the  air 
service,  and  is  given  supervision,  control,  and  direction 
over  the  Bureau  of  Aircraft  Production  and  the  Bureau 
of  Military  Aeronautics,  with  full  power  completely  to 
coordinate  their  activities  and  to  develop  and  carry  out 
the  air  program."  He  will  select  a  new  head  for  the 
Bureau  of  Aircraft  Production. 

Benedict  C.  Crowell,  First  Assistant  Secretary  of  War, 
has  been  specially  entrusted  with  the  responsibility  for 
the  munitions  program,  and  as  director  of  munitions 
has  been  given  the  necessary  power  to  see  that  the 
munitions  required  for  military  operations  are  pro- 
cured and  furnished  to  the  Army  in  the  field. 


Shaping  New  Preference  List 

The  new  list  of  preferred  industries  that  is  being 
formulated  by  the  War  Industries  Board  will  be  about 
twice  as  long  as  the  one  issued  last  April,  which  con- 
tained about  32  classes.  The  amplification  is  due  to 
the  widely  expanded  war  needs  and  to  allow  for  pressing 
demands  of  civilian  origin. 

The  preference  list  is  a  key  to  the  relative  importance 
of  all  of  the  country's  manifold  industrial  enterprises. 
The  values  are  established  by  surveys  as  to  national 
needs,  and,  once  established,  the  list  is  maintained  by 
a  system  of  priority  in  determining  the  use  of  the  six 
basic  elements  of  industry,  which  are,  (1)  material;  (2) 
facilities;  (3)  fuel;  (4)  transportation;  (5)  labor,  and 
(6)  capital.  A  point  of  interest  lies  in  the  fact  that  in 
the  preference  list  is  to  be  found  an  indication  of  what 
constitutes  war  work. 


German  Ore  Imports  After  the  War 

No  shortage  of  iron  after  the  war  is  feared  by  Ger- 
man ore  importers,  according  to  an  article  in  Iron  and 
Coal  Trades  Review,  and  the  German  government  has 
no  intention  of  controlling  this  branch.  Polish  ores 
promise  little  in  view  of  past  experience.  The  Ukraine, 
on  the  other  hand,  may  be  relied  on  to  yield  valuable 
iron  ores,  especially  for  the  Upper  Silesian  blast  fur- 
naces, provided  that  normal  conditions  are  restored  in 
transport.  As  for  Swedish  iron  ores,  much  will  depend 
on  whether  the  Swedish  government  succeeds  in  its 
efforts  to  attract  sufficient  capital  for  smelting  in 
Sweden  itself.  Moreover,  it  must  not  be  overlooked 
that  the  favorable  trade  balance  of  Sweden  rests  largely 
on  the  export  of  iron  ore.  Even  if  there  is  no  inten- 
tion of  regulating  the  import  of  iron  ore  in  the  transi- 


tion period,  the  tonnage  situation  will  have  no  small 
influence  on  the  solution  of  the  whole  problem  of  ore 
imports. 

The  only  state  import  organization  which  has  come 
into  being  is  for  pyrite,  of  which  German  industry  re- 
quires considerable  quantities.  As  regards  copper  ores, 
Germany,  of  course,  needed  these  in  the  first  instance, 
and  she  has  been  deprived  of  the  copper  ore  of  the  coun- 
tries where  she  satisfied  her  requirements  before  the 
war.  The  various  companies  which  are  now  completely 
under  British  influence  have  made  mutual  agreements 
for  years  to  come,  so  that  there  is  little  chance  of  Ger- 
many obtaining  the  ores  directly.  Her  principal  sources 
of  supply  will  now  have  to  be  Turkey  and  the  Caucasus, 
but  these  deposits  are  little  developed,  and  German  com- 
panies will  have  many  difficulties  to  overcome  in  Turkey, 
where  the  inhabitants  are  anything  but  friendly. 

The  German  government  has  not  sanctioned  the  foun- 
dation of  a  special  copper-importing  company,  for  ex- 
perience has  shown  that  after  the  war  untrammeled 
trade  will  be  in  a  better  position  than  the  government  to 
obtain  in  the  world  market  the  copper  required  by  Ger- 
man industry.  The  same  authority  also  holds  that  Ger- 
many can  no  longer  count  on  the  lead  and  zinc  ores  which 
before  the  war  were  imported  by  a  ring  of  German 
firms  from  Australia,  and  made  up  90%  of  the  total 
imports  of  these  metals.  In  this  case  also  Turkey  may 
be  helpful. 

Manganese  Prices  in  Cahfornia 

The  War  Industries  Board  has  received  an  appeal 
from  the  Chamber  of  Commerce  of  San  Francisco, 
representing  the  manganess  producers  of  California, 
protesting  against  the  prices  recently  fixed  on  agree- 
ment between  the  board  and  the  American  Iron  and 
Steel  Institute.  It  was  later  ascertained,  with  regard 
to  manganese  ore  produced,  sold,  and  consumed  in  the 
Stats  of  California,  that  the  ofl^cial  schedule  of  prices 
could  be  disregarded.  This  phase  of  the  question  is 
therefore  settled,  and  local  conditions  will  remain  un- 
disturbed. 

The  following  freight  rates  on  manganese  ore  were 
authorized  on  Aug.   17  by  Director  General   McAdoo: 

HATES  ON  MANGANESE  ORi:,  CAR  LOTS,  TON  OF  2000  LB.  MINIMU.M 
CARLOAD   WEIGHT.  60,000  LB. 

Group 
Group  Group  B  and         Group 

From  Stations  in—  D(a)  2('>)  C(r)  AC^*) 

Orepon $11.00         $12.50         $12.50         $15.50 

Washington 1  1    00  12.50  1250  13,50 

California 1100  12.00  12.50  13  50 

Montana 8.00  9.50  9.50  10  50 

Ari/.ona 9.00  9.00  10  50  1 1    50 

Colorado 7.00  7.00  8.50  9.50 

Nevada 10.00  1  1    00  11.50  12.50 

Utah 9  00  10.00  10.50  11.50 

New  Mexipo 7.00  7.00  8.50  9.50 

a  Group  D:    Chicago,  Indiana  Harbor,  and  Erie. 
•''  Group  2:   Points  in  Alabama  and  Tennessee  tal.ing  Group  C  rates. 
c  Group  B  and  C:   Youngstown,  Pittsburgh,  Bufialo,  and  points  in  Ohio, 
f/ Group    A:     Points  in  Seaboard   territory,    in<luding  Goshen,  Va.,  Graham 
Va.,  Rcusens,  Va.,  and  RoanoUe,  \'a. 

These  rates  are  much  lower  than  those  prevailing 
in  current  tariffs  and  will  tend  to  place  Eastern  and 
Western  producers  on  a  basis  more  nearly  equal. 


The  American  Tin  Plate  Co.,  a  subsidiary  of  the 
United  States  Steel  Corporation,  will  add  24  tin  mills 
to  its  plant  at  Gary,  Ind.,  according  to  a  recent  announce- 
ment. The  extension,  which  will  cost  about  $10,000,000, 
is  made  necessary  by  the  extraordinary  demand. 
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I  Industrial  News  from  Washington 

I  By  Paul  Wooton,  Special  Correspondent 
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Application  of  Fixed  Prices  Defined 

For  the  purpose  of  additional  clearness  and  to  prevent 
constant  repetition,  the  price-fixing  committee  of  the 
War  Industries  Board  has  adopted  a  resolution  to  the 
effect  that  where  prices  are  stated  to  be  fixed  for  the 
U.  S.  Government,  the  governments  associated  with  it 
in  this  war,  and  the  public  (or  primary  civilian  sales), 
the  said  prices  are  to  extend  to  the  Government  and 
civilians  of  the  United  States  (including  civilians  of  its 
territories  and  insular  possessions)  and  to  the  govern- 
ments of  Great  Britain,  France,  Italy,  Belgium  and 
Japan.  Furthermore,  these  maximum  prices  are  not  to 
extend  to  purchases  made  by  the  civilians  of  the  latter 
mentioned  Allied  nations  nor  to  the  governments  or  civ- 
ilians of  nations  other  than  those  above  enumerated. 


Henderson  Redrafts  War-Minerals  Bill 

By  a  unanimous  vote  the  Senate  Committee  on  Mines 
and  Mining  accepted  Senator  Henderson's  draft  of  the 
War  Minerals  Bill  last  week.  The  bill  was  formally  re- 
ported to  the  Senate  on  Sept.  2,  accompanied  by  a  re- 
port written  by  Senator  Henderson,  who  is  chairman 
of  the  committee.  The  bill,  as  drawn  by  Senator  Hen- 
derson, has  the  approval  of  the  President,  of  the  Secre- 
tary of  the  Interior  and  of  the  chairman  of  the  War 
Industries  Board. 

As  the  discussion  of  the  bill  took  up  all  of  the  time 
of  the  committee,  the  matter  of  gold  production  was 
not  considered.  Senator  Henderson  expects  to  call  the 
committee  together  next  week  for  a  conference  on  that 
subject. 

There  will  be  no  discussion  of  the  subject  of  gold 
production  by  the  Committee  on  Mines  and  Mining  of 
'  the  House  until  the  results  of  the  investigation  of  the 
Jennings  committee  are  available. 


May  Ask  Money  for  Potash  Research 

With  the  need  for  potash  becoming  greater,  an  effort 
will  be  made  at  this  session  of  Congress  to  obtain  an 
appropriation  providing  for  experiments  looking  to  the 
recovery  of  potash  as  a  byproduct  from  blast  furnaces 
and  cement  plants  and  to  the  investigation  of  potash- 
bearing  silicate  rocks. 

The  domestic  production  of  potash  during  1918  is 
estimated  by  the  U.  S.  Geological  Survey  as  60,000  tons. 
This  is  25^0  of  pre-war  importations.  Some  progress 
in  its  recovery  is  being  made  by  cement  companies. 
At  the  end  of  1918  twelve  of  them  will  be  recovering 
potash  as  a  byproduct. 

Blast-furnace  operators  are  not  inclined  to  undertake 
the  recovery  of  potash  in  the  face  of  pending  revenue 
legislation.  If  they  were  allowed  to  amortize  the  cost 
of  the  potash  equipment  before  being  subject  to  a 
profits  tax,  it  is  believed  that  interest  in  the  matter 
would  be  stimulated.  This  certainly  would  be  the  case, 
it  is  declared,  if  anti-dumping  legislation  were  enacted. 


All  Steel  for  War  Purposes 

Any  non-war  use  of  steel  is  out  of  the  question.  A 
statement  to  this  effecc  comes  from  Bernard  Baruch, 
chairman  of  the  War  Industries  Board,  after  the  thor- 
ough survey  of  industries  which  has  been  made  in  con- 
nection with  the  adoption  of  the  64  groups  of  prime 
essential  industries.  Mr.  Baruch  also  is  making  a  de- 
termined drive  on  the  high  cost  of  living.  He  has  be- 
gun with  the  shoe  manufacturers.  It  is  understood  that 
those  manufacturers  have  agreed  to  the  standardization 
of  their  output  in  a  limited  number  of  fashions  and 
that  they  have  agreed  to  a  price-fixing  program. 

Standardization  and  price-fixing  may  be  expected  to 
follow  in  numerous  industries,  as  it  is  believed  to  be 
Mr.  Baruch's  intention  to  take  active  steps  to  reduce 
living  costs  or  at  least  limit  any  further  advances  of 
materials  that  are  essential  for  the  use  of  the  civilian 
population. 

Chilean  Nitrate  in  Demand 

The  War  Industries  Board  and  the  War  Department 
have  notified  the  Department  of  Agriculture  that  the 
demand  for  Chilean  nitrate  in  the  manufacture  of  muni- 
tions will  exceed  the  supply  arranged  for,  and  that 
farmers  will  in  future  probably  have  to  do  without 
nitrate  as  a  fertilizer. 

Suspension  of  work  on  the  hydro-electric  plant  being 
built  on  the  Tennessee  River  in  no  way  affects  the  pro- 
duction of  nitrates  at  Muscle  Shoals,  the  Ordnance 
Department  announces.  As  five  years  will  be  required 
to  complete  the  large  power  plant,  it  must  wait  so  as  to 
release  labor  and  materials  for  more  urgent  work.  The 
Muscle  Shoals  plants  are  being  rushed  to  completion. 
Over  20,000  men  are  now  employed  there.  Prior  to 
the  completion  of  the  large  waterpower  plant,  power 
will  be  purchased  from  the  Alabama  Power  Co.  and 
will  also  be  generated  at  a  Government  steam  electric 
plant  for  operating  the  new  project. 


Gold  Producers  Slow  in  Replying 

It  is  Senator  Henderson's  intention  to  call  a  meeting 
of  the  Committee  on  Mines  and  Mining  this  week  to 
discuss  the  gold  situation.  The  committee  in  each  house 
is  being  flooded  with  requests  that  action  be  taken  and 
with  suggestions  as  to  how  the  situation  may  be 
remedied. 

While  a  study  of  the  question  will  be  started  im- 
mediately, it  is  probable  that  the  committees  will  await 
the  results  of  the  investigation  now  being  made  by  a 
committee  headed  by  Hennen  Jennings.  This  body, 
however,  is  being  retarded  in  its  efforts  by  the  failure 
of  gold  producers  to  reply  to  a  questionnaire  sent  them 
lecently.  Before  intelligent  action  can  be  taken,  Mr. 
Jennings  believes  that  it  is  absolutely  necessary  to 
have  at  hand  certain  late  data  which  can  be  furnished 
only  by  the  producers  themselves. 
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Cousin  Jack  Speaks  for  the  27th 

I  'as  'eld  up  my  h  'own  on  a  muck-stick, 
An'  I  naws  'ow  to  ci'ib  up  a  raise; 
An'  all  other  phases  of  minin' 
I've  done  well,  for  I  naw  that  it  pays. 

In  'andlin'  a  jack  or  a  hurley, 
Or  in  cuttin'  a  post  for  a  set, 
You'll  find  that  I  naws  all  about  it. 
For  'twas  minin'  come  first,  you  can  bet. 

Then  the  war.  with  its  fright  and  its  'orrors 
Come  along.    An'  they  sent  out  their  call 
For  miners.     There's  no  doubt  about  it 
They  was  needed — we  h  'answered — that's  all. 

Hard  work  ahe^ld  for  the  mining  regiment.  Dig  from 
sunup  until  sundown  and  then  some.  Harder  than  the 
work  they  left  at  the  call  to  the  colors,  as  Cousin  Jack 
describes  above.  While  they  are  digging  down,  let  us 
follow  suit,  with  the  Comfort  Fund  in  mind  all  tha  time. 
Send  in  your  check  today. 

HOW    THE    COMFORT    KUXD    STANDS 

Prevouslv    acknowledged     $14,436.50 

H.  Foster  Bain 10.00 

Marc  Bailey 10. oo 

Charles  Le  Vasseur  (second  contribution) 10.00 

William  Wraith    25.00 

H.  A.  Wheeler 1 0.00 

Nevada  Mine  Operators'  Association 100.00 

Louis    R.    Wallace    50.00 

H.    P.    Bowen    5.00 

H.  L.  Brown  and  M.  W.  Hayward 16.00 

Iron  Cap  Copper  Co 50.00 

W.    N.    Smith 10. On 

E.  S.  Geary 5.00 

H.    J.    Wolf 10.00 

F.  H.    Siebold 10.00 

H.  A.   Kee lO.Oo 

W.    S.    Grether 5.00 

Marion  J.  Thomas   10.00 

E.  F.    Eurich 10.00 

Liberty  Bell  Gold  Mining  Co 200.00 

H.   De  Witt  Smith    15.00 

Associated  Miners  of  the  University  of  Idaho 10.00 

New  Idria  Quicksilver  Mining  Co 100.00 

F.  P.    Burrall 25.00 

Livingston  Wernecke    5.00 

E.  P.  Mathewson    50.00 

Interest  to  June  26 82.61 

H.    W.    Hixon 10.00 

R.  C.  Canby 10.00 

S.  R.  Guggenheim 100.00 

Richard   Tavis    5.00 

Simon    Guggenheim     100.00 

J.    V.    Kelley 10.00 

Algernon    Del    Mar 4.00 

Sumner  S.   Smith    5.00 

Will   H.    Coghill 10.00 

Lincoln  Crocker    10. nn 

C.  E.  Dewey   10.00 

Pivmouth  Consolidated  Gold  Mines,  Ltd 100.00 

Unitf-d    Eastern   Mining   Co 50.00 

W.  A.   Wilson    20.00 

0.=car  Lachmund    (fifth  contribution) 10.00 

W.    Rowland    Cox    10.00 

L.   D.   Huntoon    5. On 

Alaska  Mining  and  Engineering  Society 50. no 

W.    R.   Benedict    3.00 

Etheredge  Walker    25.00 

Fritz  Mella 10. no 

Richard  McCarthv 10.00 

J.    N.    Houser    10.00 

Weedon    Mining    Co 50.00 

William    H.    Kinnon 30.00 

A.   P.   O'Brien 10. no 

Lestfr   W.    Strauss    10.00 

Montana   Society   of   Engineers    50.00 

W.  R.  Atkeson    2.50 

Charles  T^e  Vasst  ur   (third  contribution) 5.00 

Frank    Carroll    10.00 

V.   I'.   HH.«tlnE.s.  Jr 5.00 

D.  E.    AVoodbrirlge 5.00 

Ha-^-ev   n.    Small 10.00 

J.    C.    Porter 1 0.00 

A.  F    Tatrgart lO.f^O 

G.  B.    Farlsh 25.00 

H.    K.    Shprrv 10.00 

T.    M.    Hamilton    50.00 

George  O.   Argall 10.00 

C.   T.   R 1 5.00 

Oscar   I-a<hmund    (sixth   contribution) 10.00 

P.    M.    Arnold    10.00 

W.   A.  Wolf    5,00 

Kmployr^-«  of  I't.ih   Lj'ii.sjng  Co.,     Newhouse,  Utah 20.50 

Fmpioyef-K  of   UraiW-n   <^'opi)er  Co 112.50 

fharlcK    A.    .Mltk«    (second    contribution) 10.00 


Tot;.l      $16,312.61 

Make  your  chcck.s  payable  to  W.  R.  Ingall.s,  treasurer 
of  the  AHsociation  of  the  27th  Engineers. 


Memory  of  Dr.  Douglas  Honored 

Owing  to  the  late  arrival  at  Colorado  Springs  on  Sept. 
3  of  the  members  of  the  American  Institute  of  Mining 
Engineers,  the  memorial  service  for  Dr.  James  Douglas, 
which  was  on  the  program  for  the  forenoon,  was  post- 
poned until  2  o'clock.  President  Sidney  J.  Jennings 
opened  the  service  with  a  brief  review  of  Dr.  Douglas' 
openhandedness  toward  the  Institute,  and  was  followed 
by  E.  P.  Mathewson,  representing  the  Canadian  Mining 
Institute,  who  told  of  the  generosity  of  the  late  philan- 
thropist in  matters  affecting  Canadian  scientific  work. 
Dr.  Douglas  was  portrayed  as  the  publisher  and  far- 
sighted  champion  of  free  interchange  of  technical  in- 
formation by  W.  R.  Ingalls.  T.  H.  O'Brien,  in  behalf 
of  the  Phelps  Dodge  Corporation,  then  sketched  the 
career  of  the  company's  late  president  as  a  captain  of 
industry,  laying  stress  upon  the  kindness  of  Dr.  Douglas 
to  his  fellow-workers,  high  and  low. 

The  memorial  service  was  followed  by  motion  pictures 
loaned  by  the  Canadian  government,  depicting  various 
methods  used  in  preparing  crippled  soldiers  for  indus- 
trial usefulness.  Other  pictures  showed  the  mining  and 
milling  operations  of  the  New  Cornelia  Copper  Co.,  at 
Ajo,  Ariz.  Dr.  Louis  D.  Ricketts,  who  had  loaned  the 
films,  explained  the  different  features  of  the  work. 


Cleveland-Cliffs  Iron  Co.  Holds  Annual 
First-Aid  Contest 

The  sixth  annual  first-aid  contest  of  the  Cleveland- 
Cliffs  Iron  Co.  was  held  at  Ishpeming,  Mich.,  on  Aug, 
14,  and  was  participated  in  by  nine  teams,  one  each 
from  the  Holmes,  Negaunee-Athens,  Gwinn-Francis, 
Lake-Salisbury,  Morris-Lloyd,  Republic,  Gardner-Mack- 
inaw, Maas  and  Cliffs  Shaft  mines.  The  Lake-Salisbury 
team,  composed  of  W.  Jenkins  (captain),  A.  Nault,  T. 
Paul,  F.  J.  Chynoweth,  and  J.  Coad,  won  first  honors, 
with  a  score  of  98  points.  The  Republic  team  was  given 
second  place  and  the  Holmes  and  Cliffs  Shaft  tied  for 
third  place. 

The  judges  w'ere  Drs.  V.  H.  Vandevender,  G.  G.  Bur- 
nett and  H.  B.  Hayes.  The  problems  were  as  follows: 
One-man  event — treat  a  wound  of  the  index  finger  of 
the  right  hand.  Three-men  event — treat  a  compound 
fracture  of  left  forearm  and  a  left  ear  torn  off.  Team 
event — treat  a  compound  fracture  in  the  right  thigh  and 
a  lacerated  wound  of  the  forehead.  Team  event — a  man 
is  found  unconscious  from  gas  in  face  of  drift;  rescue, 
using  one-man  carry,  and  treat    (Schaffer  method). 


.Mans^apese  in  Newfoundland 

Any  important  increase  in  the  production  of  man- 
ganese ore  in  Newfoundland  is  unlikely,  owing  to  th( 
thinness  of  the  higher-grade  beds,  the  amount  of  barrer 
material  to  be  moved  and  to  shipping  and  labor  condi 
tions,  in  the  opinion  of  Frank  H.  Probert,  who  has  jus 
returned  from  Newfoundland  and  Nova  Scotia.  Mr 
Probert  is  a  mining  engineer  assisting  in  the  war, 
minerals  investigation  being  conducted  by  the  U.  S 
Bureau  of  Mines.  He  speaks  favorably  of  the  man 
ganese  deposits  in  Lunenberg  County,  Nova  Scotit 
as  a  potential  source  of  small  quantities  of  high-grad 
chemical  ore.  I 
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August  Mining  Dividends 

Dividends  disbursed  in  August,  1918,  by  21  United 
States  mining  and  metallurgical  companies  making 
public  reports  amounted  to  $10,320,109,  compared  with 
$13,456,756,  distributed  by  34  companies  in  August,  1917- 
Canadian,  Mexican  and  South  American  companies  paid 
$2,989,637,  as  compared  with  $1,771,051  a  year  ago,  the 
increase  being  due  to  the  large  disbursement  by  Cerro 
de  Pasco,  which  paid  in  August  this  year,  whereas  last 
year  its  quarterly  dividend  came  in  September. 

United  States  Mining  and  Metallurgical 

Companies                        Situation                      Per  Share  Total 

Am.  Zinc,  Lead  &  Sm.,  pfd U.S.  $1.50  $120,810 

Anaconda,  c.s.z Mont.  2.00  4,662,500 

Arizona  Cop Ariz.  .  36  554,000 

Barnes  King,  eg Mont.  .  10  40,000 

Caledonia,  l.s Ida.  .  03  78, 1 50 

Champion,  c Mich.  6.40  640.000 

Chief  Cons.,  l.s Utah  .12J  110,527 

Crcsson  Cons.,  g Colo.  .10  122,000 

First  Nat.,  c Calif.  .  1 5  90,000 

Golden  Cycle,  g Colo.  .03  45,000 

Homestake,  g S.  D.  .50  125,580 

Internat.  Nickel,  pfd U.  S.-Can.  1    50  133,689 

Iron  Cap,  c Ariz.  .25  36,203 

Jim  Butler,  g Nev.  .07  120,261 

Miami,  c Ariz.  1.00  747,114 

Mohawk,  c Mich.  2.00  200,000 

New  Jersey  Zinc U.S.  4.00  1,400,000 

Tamarack  &  Custer,  l.s Ida.  .06  106,575 

United  Eastern,  g Ariz.  .05  68,150 

United  Verde  Ex.,  c Ariz.  .  75  787,500 

Utah  Apex,  c Utah  .  25  1 32,050 

Canadian,  Mexican  and  South  American 

Companies                      Situation  Per  Share  Total 

Amparo,  g Mex.  $0.05  $100,000 

Asbestos  Corpn.,  pfd Que.  1.25  50,000 

Cerro  de  Pasco,  c So.  Am.  1.25  1,009,474 

Coniagas,  s Ont.  .  1 2^  1 00,000 

Esperanza,  g.s Mex.  .24  109,200 

Granby  Cons.,  c B.C.  2.50  374,963 

Greene  Cananea,  c Mex.  2.00  1,000,000 

Hollinger,  g Ont.  .05  246,000 

Holding  Companies                Situation  Per  Share  Tot  a 

Cahf.  Ejcplor Calif.  $0.12  $28,139 

St.  Mary's  Min.  Land Mich.  2.00  320,000 

White  Knob  Cop.,  pfd Calif.  .  05  10.000 

The  totals  for  the  first  eight  months  of  the  year  are 
as  follows:  Mining  and  metallurgical  companies,  $105,- 
975,152;  holding  companies,  $1,435,005;  Canadian,  Mex- 
ican, Central  and  South  American  mines,  $12,745,090. 
The  table  shows  details  of  the  month's  payments. 


The  Colorado  Meeting  of  the  A.I.M.E. 

Denver  Correspondence 

More  than  350  members  of  the  American  Institute 
of  Mining  Engineers  registered  at  the  Brown  Palace 
Hotel,  Denver,  on  Sunday,  Sept.  1,  and  over  500  members 
are  expected  to  attend  at  Colorado  Springs.  On  Sunday 
afternoon  the  party  visited  the  City  Park  Museum  at 
Denver,  where  the  great  collection  of  native  gold  is  ex- 
hibited, and  later,  by  courtesy  of  Mayor  Mills,  attended 
an  organ  recital  at  the  Denver  Auditorium.  On  Sunday 
evening,  the  members  attended  a  band  concert  at  City 
Park.  The  first  technical  session  on  metallurgy  was  held 
at  the  Brown  Palace  Hotel  on  Monday  morning,  when 
several  papers  were  read  by  title  and  discussed  briefly. 
The  subject  of  electrolytic  precipitation  appears  to  have 
awakened  intense  interest  and  will  be  discussed  fully  at 
a  later  special  session.  Later  the  party  visited  ferro- 
alloy plants  and  witnessed  the  manufacture  of  ferro- 
manganese  and  ferrochrome.  At  a  luncheon,  which  was 
held  at  the  Denver  Club  instead  of  at  Hosea  Lodge, 
more  than  200  guests  enjoyed  the  club's  hospi- 
tality. After  luncheon  members  of  the  party  took  an 
automobile  trip  to  Lookout  Mountain,  Colorado  Point 
and  Gennessee  Mountain,   followed  by  a  visit  to  the 


Herold  pottery  plant,  at  Golden.  Monday  evening  400 
members  attended  a  dinner  at  the  Denver  County  Club, 
where  local  members  entertained  the  guests  with  music 
and  the  usual  Western  freedom  and  good  fellowship. 
Colonel  Burbridge  presided.  Interesting  and  enter- 
taining .speeches  were  made  by  Mrs.  Stearns,  who 
reviewed  the  work  of  the  local  branch  of  the  Woman's 
Auxiliary  of  the  A.  I.  M.  E.,  and  by  E.  P.  Mathewson, 
H.  Fo.ster  Bain,  C.  W.  Goodale,  Thomas  B.  Stearns  and 
H.  V,  Winchell.  The  party  entrained  for  Colorado 
Springs  Tuesday  morning. 


Metalhirgical  Board  Created 

In  order  to  assure  more  complete  coordination  of  the 
various  activities  of  the  Ordnance  Department  along 
metallurgical  lines,  it  has  been  decided  to  establish  a 
board  on  metallurgical  matters,  the  personnel  of  which 
is  as  follows:  Dr.  G.  W.  Sargent,  Engineering  Division, 
chairman;  Lieut.  Col.  W.  P.  Barba,  Production  Division; 
Major  A.  E.  White,  Inspection  Division,  representing 
the  Ordnance  Department;  Lieut.  Col.  F.  B.  Richards, 
of  the  office  of  the  Assistant  Secretary  of  War;  L.  L. 
Summers,  representing  the  War  Industries  Board;  and 
William  H.  Smith,  representing  manufacturers. 


Gasoline  Conservation  Urged 

The  urgent  need  of  conservation  of  gasoline,  to  pre- 
vent the  necessity  of  putting  the  nation  on  oil  rations, 
has  led  to  the  following  suggestions  from  the  bureau 
of  oil  conservation  of  the  U.  S.  Fuel  Administration: 

Leaks  and  spilling  must  be  eliminated,  and  evaporation  by 
leaving  tanks  and  cans  open  must  be  stopped. 

Motorists  must  not  use  gasoline  for  washing  their  cars, 
clothes,  or  hands;  they  must  cease  racing  their  motors, 
and  must  stop  their  engines  when  cars  are  not  in  motion, 
such  as  when  waiting  at  railroad  crossings  and  on  similar 
occasions. 

Truck  operators  will  be  required  to  conserve  gasoline 
by  the  adoption  of  every  means  that  will  increase  their 
mileage. 

The  oil  drained  from  crank  cases,  differential  and  trans- 
mission, possesses  commercial  value  and  must  not  be  thrown 
away.  Even  the  residual  oil  used  in  cleaning  must  be 
saved  for  reclaiming. 

Carburetors  should  be  adjusted  to  operate  on  the  thinnest 
possible  mixture.  Cut-off  cocks  should  be  installed  in  the 
gasoline  line  next  to  the  carburetor,  with  control  on  the 
cowl  of  the  car,  so  that  the  supply  of  gasoline  may  be  en- 
tirely shut  off  when  coasting.  The  saving  such  a  device 
will  effect  will  be  great  and  soon  would  more  than  offset 
the  cost  of  making  such  an  addition  to  the  car. 


Tungsten  Production  in  China 

Mining  has  become  a  more  important  industr>'  as  a 
result  of  the  discovery  of  wolfram  about  Swabue  during 
the  summer  of  1917,  according  to  a  consular  report. 
Since  then  wolfram  ore  has  been  found  in  other  parts  of 
the  district,  and  now  many  thousands  of  Chinese  are 
digging  for  this  valuable  mineral,  which  undoubtedly 
exists  in  large  quantities.  Much  of  the  output  has  been 
sent  to  Canton,  via  Waichow,  for  export,  but  its  free 
movement  is  now  being  interfered  with  by  recently  es- 
tablished official  restrictions.  The  people  of  this  region 
are  beginning  to  display  an  interest  in  their  mineral 
resources,  and  it  is  hoped  that  the  development  of  other 
valuable  deposits  which  are  knovra  to  exist  in  this  region 
will  result. 
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The  Treasury  on  Profiteering 

NOT  long  ago  the  Secretary  of  the  Treasury,  and 
through  him  the  President,  intimated  that  they 
had  in  the  income-tax  returns  for  1917  evidences  of 
profiteering  by  corporations  and  others.  This  led  the 
Senate,  in  its  resolution  No.  253,  to  call  upon  the 
Secretary  to  submit  to  it  a  list  of  the  corporations  which 
in  1917  earned  in  excess  of  15'^c  upon  their  capital 
stock.  The  Secretary  responded  to  this  with  a  bulky 
report,  which  is  printed  as  Senate  Document  No.  259. 
It  is  clear  from  the  letter  of  transmittal  that  the 
Secretary  did  not  comply  exactly  with  the  Senate's 
request.  The  Senate  asked  for  a  list  of  all  corporations 
earning  in  excess  of  15  ^c,  while  the  Secretary  submitted 
a  list  of  31,500  out  of  a  total  of  55,000.  This  leaves 
us  in  doubt  as  to  whether  the  Secretary  intended  to 
select  a  list  of  "horrible  examples"  or  what  he  intended 
to  do. 

However,  the  printed  report  served  the  purpose  of 
confirming  the  previous  statements  and  convincing  the 
thoughtless  that  there  had  indeed  been  unconscionable 
profiteering.  Few  senators,  and  much  less  will  Tom, 
Dick  and  Harry,  either  have  the  knowledge  or  the  in- 
clination to  examine  critically  this  mass  of  figures. 
Thej'  will  be  more  apt  to  say  simply  that  here  is 
proof  positive  that  there  are  corporations  that  earned 
more  than  100%  on  their  capital  in  1917,  and  therefore 
they  should  be  taxed  more  heavily.  Incidentally,  we 
may  remark  that  we  have  been  informed  from  Washing- 
ton that  this  report  is  very  hard  to  get.  We  shall 
confine  our  comments  upon  its  figures  to  those  which 
pertain  to  the  mining  and  metallurgical  industry. 

We  find  first,  on  p.  129,  that  under  the  caption  of 
concerns  "smelting  and  refining  copper,  lead,  zinc, 
etc.,"  there  are  18  li.sted.  One  of  these  had  a  capital 
stock  of  $3,100,000  and  an  invested  capital  of  $3,525,- 
262:  another  had  a  capital  stock  of  $686,800  and  an 
invested  capital  of  $3,467,256;  a  third  had  a  capital 
.stock  of  $1,500,000  and  an  invested  capital  of  $2,224,- 
428;  and  a  fourth  had  a  capital  stock  of  $150,000  and 
an  invested  capital  of  $1,394,779.  These  were  all  of 
the  18  that  were  in  the  million-dollar  class,  considering 
both  capital  stock  and  invested  capital.  The  rest 
ranged  down  to  concerns  of  the  $4000  size,  there  being 
three  whose  invested  capital  was  less  than  $10,213. 
And  this  is  the  presentation  of  our  great  metallurgical 
indu.stry!  It  looks  as  if  the  Treasury  experts  had  been 
simply  summarizing  the  returns  of  the  junk  smelters. 

However,  on  p.  372  we  find  two  more  concerns  listed 
under  this  caption.  One  of  them  had  a  capital  stock 
of  $2,500,000  and  an  invested  capital  of  $4,068,371, 
on  which  it  earned  26.33%.  The  other  had  a  capital 
stock  of  $50,747,200,  on  which  it  earned  26.99%.  These 
two  concerns  are  of  fair  size,  one  of  them  indeed  large, 
but  they  are  very  far  from  representing  the  metal- 
lurgical industry  of  the  country. 


Under  "mining,  copper — Michigan,"  three  large  con- 
cerns are  listed.  Under  "copper — Montana  (Butte)," 
there  is  given  one  concern  of  $100,000,  on  which  it 
earned  198.49%.  Under  "copper — Utah,  Arizona,  New 
Mexico,"  there  is  one  concern  given,  it  having  a  capital 
stock  of  $525,000  and  an  invested  capital  of  $4,669,662. 
Manifestly,  this  is  not  Utah,  Chino,  Ray,  Miami,  In- 
spiration or  Copper  Queen.  Under  "copper — miscellane- 
ous localities,"  is  given  one  company,  possessing  a  cap- 
ital stock  of  $9,997,285,  on  which  it  earned  53.92%. 
We  did  not  need  to  retain  Sherlock  Holmes  to  detect 
for  us  that  this  is  Nevada  Consolidated.  And,  knowing 
that,  we  are  aware  that  while  Nevada  was  originally 
capitalized  at  $10,000,000,  increase  in  the  value  of  the 
mine  long  before  1914  had  caused  its  shares  to  have 
an  aggregate  market  value  of  $40,000,000.  Investors 
who  purchased  those  shares  around  $20,  and  who  did 
not  enter  upon  any  reckless  speculation  in  so  doing,  will 
not  easily  be  convinced  that  they  are  profiteers  owing 
to  their  company  earning  about  13i%  on  their  purchase 
price. 

Among  gold,  silver,  lead  and  zinc  mines  there  was 
one  that  earned  the  scandalous  profit  of  468.29%  on 
its  capital  stock,  but  the  latter  was  only  $60,000.  This 
was  the  only  concern  in  this  list.  Its  percentage  of 
earnings  was,  however,  paltry  in  comparison  with  that 
of  the  solitary  representative  of  "mining:  gold,  silver, 
lead,  zinc,  etc.,  complex  ores — Western,"  which  earned 
551.13%  on  its  capital  stock,  but,  alas!  the  latter  was 
only  $3000.  We  thought  this  was  going  some,  until 
we  turned  to  the  next  page  and  found  a  caption  of 
"mining:  lead  and  zinc,"  under  which  were  listed  six 
companies,  one  possessing  a  capital  stock  of  $35,000,000, 
on  which  it  earned  71.6%,  but  among  the  five  other 
com.panies  there  was  one  that  earned  2573%;  one  that 
earned  40879©;  find  one  that  earned  4741%.  Verily, 
those  are  the  right  kinds  of  mines  for  anybody  to  have 
his  money  in,  even  if  their  capital  stocks  were  only 
$8000,  $8000  and  $5000  respectively! 

We  hesitate  to  draw  any  sweeping  conclusions,  for, 
as  we  have  said  previously,  we  do  not  know  whether 
the  Treasury  experts  selected  out  of  the  55,000  cor- 
porations what  they  deemed  to  be  the  most  horrible 
examples,  or  what  reason  they  had  for  not  reporting 
the  figures  of  23,500  corporations;  or,  in  short,  what 
they  were  up  to,  anyhow.  But  the  following  things  we 
may  say  with  certainty,  viz. : 

1.  They  did  not  obey  the  Senate's  instruction  to  re- 
port all  corporations  earning  more  than  15%  on  their 
capital  stock  in  1917. 

2.  They  violated  the  terms  of  the  income-tax  law, 
which  provide  for  secrecy  of  individual  returns.  For 
although  they  do  not  state  names,  but  merely  give 
symbols  for  the  several  companies,  we  found  no  diffi- 
culty in  identifying  the  mining  and  metallurgical  com- 
panies of  importance. 
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3,  If,  as  Secretary  McAdoo  says,  the  31,500  corpora- 
tions out  of  a  total  of  55,000  "are  believed  to  be 
representative  ...  of  the  business  activities  of  the 
country,"  the  conspicuous  absence  of  the  principal  min- 
ing and  metallurgical  companies  (with  only  a  trifling 
number  of  them  being  recorded  "present")  may  be 
taken  as  evidence  that  their  earnings  in  1917  were  on 
the  whole  less  than  15%  on  their  capital  stock. 

But  what  a  picayune  business  it  was  to  list  a  few 
$5000,  $10,000  and  $100,000  concerns  in  our  great  in- 
dustry! To  exemplify  copper  mining  at  Butte  by  one 
concern  of  $100,000  capital  and  to  list  an  aggregate 
of  only  six  copper  mines  in  the  entire  country!  It  is 
more  than  a  picayune  business — it  is  dishonest,  for  there 
is  a  manifest  intention  to  create  a  false  impression.  We 
do  not  attribute  any  motive  so  mean  to  Mr.  McAdoo, 
for  we  know  very  well  that  he  is  a  man  of  multi- 
farious responsibilities  who  is  obliged  to  rely  upon  what 
his  subordinates  tell  him.  But  if  the  whole  of  their 
summary  of  the  income-tax  returns  of  1917  prepared 
for  the  honorable  senators  is  as  misleading  as  the  fig- 
ures for  the  mining  and  metallurgical  industry,  we 
can  only  say  that  the  Treasury  subordinates  who  did 
this  work  performed  a  job  for  which  we  should  not  think 
their  superiors  would  thank  them. 


The  Economics  of  Salt 

THE  catholicity  of  mining  engineering  is  illustrated 
by  the  broad  scope  of  the  work;  and  no  better  ex- 
ample of  this  could  be  presented  than  the  article  on  salt 
mining  and  dressing  which  we  print  in  another  part  of 
this  issue.  The  ubiquity  of  salt  and  its  cheapness  in 
almost  all  parts  of  the  world  often  tend  to  mask  the 
importance  of  the  industry  and  the  problems  encoun- 
tered. Shortages  of  salt  are  practically  unknown,  es- 
pecially in  the  United  States;  and  so  one  reason  for 
the  frequent  focusing  of  public  attention  is  absent. 
Refrigerating  plants  obtain  their  normal  or  abnormal 
supplies  without  trouble.  The  chemical  industries  are 
well  cared  for,  even  when  enormous  increases  of  sodium 
salts  and  poison  gas  are  needed  to  meet  the  demands  of 
the  war.  The  extensions  to  equipment  which  resulted 
in  an  excess  production  a  few  years  ago  are  now  a 
valuable  asset.  The  mine  and  dressing  plant  described 
in  the  article  referred  to  will  produce  about  2000  tons 
of  salt  a  day,  and  this  will  bring  New  York  State  into 
the  front  rank  of  salt  producers  in  America. 

Salt  has  figured  largely  in  the  economic  history  of  the 
world.  Its  scarcity  in  olden  times  led  to  wars  and 
diplomacy  to  gain  possession  of  saline  tracts.  Many 
of  the  notable  trade  routes  originated  for  the  better 
distribution  of  salt  and  incense — two  commodities  typ- 
ical of  material  and  spiritual  awakening  in  early  times — 
a  juxtaposition  which  doubtless  led  to  the  use  of  salt 
in  connection  with  many  quaint  and  superstitious  cus- 
toms. The  scarcity  of  salt  can  be  gaged  from  the  fact 
that  in  parts  of  northern  Africa  it  has  been  used  as 
currency.  Tribes  and  races  have  lived  in  other  parts 
of  the  world  without  becoming  acquainted  with  it ;  with 
the  result  that  there  is  a  greater  craving  when  it  is  once 
introduced  than  more  civilized  races  have  for  sugar. 
A  cannibal  appreciates  the  attractiveness  of  a  naturally 
seasoned  portion   of   missionary — a   circumstance  that 


may  partly  explain  the  frequent  disasters  to  white  peo- 
ple in  unfrequented  and  unexplored  places.  It  would, 
perhaps,  be  far  fetched  to  attribute  the  elimination  of 
cannibalism  or  other  savage  instincts  entirely  to  salt, 
but  there  is  abundant  evidence  to  show  that  its  intro- 
duction and  extended  use  have  been  a  concomitant  of 
civilization  and  progress. 

The  uses  of  salt  are  legion,  and  its  culinary  applica- 
tion is,  perhaps,  of  least  importance.  As  a  necessity 
it  is  indispensable  in  the  fish-curing  and  meat-packing 
industries,  in  the  preparation  of  leather,  and  for  va- 
rious other  purposes. 

Crude  salt  is  produced  by  the  mining  and  milling 
methods  in  the  article  under  discussion;  and  also,  and 
to  a  much  larger  extent  in  the  United  States,  by  evap- 
orative methods  from  natural  or  artificial  brine.  In 
other  countries  the  greater  proportion  comes  from  the 
mines,  which,  in  many  instances,  possess  beds  of  enor- 
mous thickness.  One  deposit  near  Berlin  has  been 
proved  to  persist  to  a  depth  of  4000  ft.  from  near  the 
surface.  Evaporative  systems  include  the  solar  method, 
which  can  be  worked  only  for  part  of  the  year  in  a  tem- 
perate climate;  steam  evaporation  in  kettles  and  in 
what  are  known  as  grainers;  evaporation  in  open  ves- 
sels by  means  of  heat;  and  vacuum-pan  evaporation.  All 
these  methods  are  at  present  in  use.  In  the  dressing  of 
the  crude  material  to  produce  fine  salt  the  crystals  are 
v/ashed,  dried  in  rotary  driers,  and  crushed  between 
rolls.  Multiple  screens  separate  into  various  grades 
and  return  any  oversize  for  further  reduction. 

The  mining  of  salt  has  necessitated  the  overcoming 
of  many  special  problems,  particularly  when  water  has 
been  encountered  during  shaft-sinking  operations,  and 
when  it  has  been  necessary  to  keep  the  lower  levels  of 
the  mine  dry.  Augur  drills,  operated  by  compressed 
air,  are  used  extensively;  and  single  blasts  may  bring 
down  500  tons  or  more  of  salt. 


The  New  Draft 

THE  new  draft  law  and  the  recently  announced  de- 
termination of  the  Administration  to  place  an  army 
of  5,000,000  men  in  the  field  are  good  news.  We  like  the 
plan,  even  though  we  may  have  to  make  our  sacrifices. 
There  is  nothing  saved  in  half-way  measures.  We  are 
fighting  a  cruel  and  blood-thirsty  enemy,  who  has 
thrown  his  all  into  the  ring.  No  better  news  for  us 
can  filter  into  Germany  than  the  knowledge  that  we  have 
placed  our  full  man  power,  as  well  as  our  resources,  in 
the  fight. 

We  waste  time  in  speculating  as  to  when  the  war  will 
be  over.  It  will  end  when  it  ends,  and  it  will  end  soon- 
est when  we  have  marshaled  our  full  strength  in  the 
field.  We  will  win  the  war,  but  it  is  not  wise  to  pro- 
long it  indefinitely.  Others  fiddled  with  the  Panama 
Canal.  We  built  it;  but  we  had  to  learn  the  lesson  of 
concentrating  our  resources  and  our  finances  in  suffi- 
cient quantity.  The  war  is  only  another  Panama,  but  a 
bigger  one.  The  digging  is  there,  but  of  a  different 
kind.  The  engineering  skill,  the  inventive  genius,  the 
powers  of  organization,  the  resources  that  accomplished 
the  first  great  task,  will  build  our  ships,  place  our  men 
and  guns  "over  there,"  and  win  the  war.  The  Ad- 
ministration now  realizes  this.    Let  us  do  our  share. 
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Every  Employer  Can  Help  the  Nation 
and  Himself  Under  This  Plan 

ON  PAGES  46  and  47  of  this  issue  we  publish  the 
announcement  of  a  plan  in  which,  under  an  organ- 
ized method,  the  cooperation  of  every  employer  is 
requested  in  order  to  help  in  the  promotion  of  the 
Fourth  Liberty  Loan.  That  announcement  is  worthy 
of  your  careful  and  immediate  attention  and  action. 

It  is  certainly  not  difficult  to  see  how  the  energetic 
carrj'ing  out  of  this  plan  may  produce  results  helpful  not , 
only  to  the  Liberty  Loan  but  to  American  business. 
The  tremendous  impetus  which  Charles  M.  Schwab  has 
given  to  shipbuilding  has  been  largely  achieved  by  mak- 
ing every  individual  engaged  in  the  industry  feel  a  per- 
sonal responsibility  for  results  and  a  personal  pride  in 
helping  to  make  great  results  possible. 

This  spirit  of  accomplishment  in  the  shipbuilding 
industry  has  been  brought  about  by  the  leaders,  the  em- 
ployers, the  bosses — whatever  you  choose  to  call  them — 
making  it  a  business  to  come  in  personal  contact  with  the 
workers  and  to  inspire  and  enthuse  the  men  with  a  sense 
of  the  importance  of  their  work  for  victory  in  the  war — 
with  a  sense  of  personal  responsibility  and  a  spirit  of 
team-work. 

The  creation  of  that  spirit  among  the  workers  of  the 
nation  in  all  lines  of  activity  would  be  of  incalculable 
benefit  to  the  workers  themselves,  to  employers,  and  to 
the  nation. 

Concretely  stated,  two  of  these  results  would  be: 

1.  To  quicken  and  increase  the  response  to  all  war 
measures  such  as  Liberty  Loans — War  Savings  Stamps 
— the  draft — food  and  fuel  saving. 

2.  It  would  make  the  worker  feel  more  keenly  his 
responsibility  to  do  his  work  (no  matter  what  its  char- 
acter) to  the  very  best  of  his  ability.  Make  him  feel 
the  necessity  of  sticking  closely  to  his  job. 

Employers  generally  should  pursue  with  intelligent 
enthusiasm  the  plan  of  "Win-the-War"  meetings  pro- 
posed as  a  means  to  aiding  the  rapid  flotation  of  the 
Fourth  Liberty  Loan.  The  results  of  such  action  will 
not  only  be  helpful  in  the  Loan  drive,  they  will  be  per- 
manently helpful  to  the  nation  through  the  development 
of  a  keener  realization  by  the  worker  of  the  importance 
and  dignity  of  his  individual  job  and  the  necessity  for 
personal  responsibility  and  helpful  team-work. 

Every  employer,  every  mining  company,  and  every 
reduction  company  can  be  a  leader  and  a  center  of  in- 
fluence in  this  work. 

The  man  who  operates  a  small  business  with  rela- 
tively few  employees  may  feel  that  his  circle  of  influence 
is  too  small  to  be  worthy  of  any  effort.  That  is  a  mis- 
take. It  is  the  aggregate  that  counts,  as  the  announce- 
ment of  the  plan  very  clearly  points  out. 

The  man  who  is  in  a  relatively  small  circle  may  not 
hold  so  pretentious  a  meeting — it  may  not  be  formal  or 
run  under  parliamentary  rules — it  may  not  be  especially 
announced,  or  accompanied  by  music  and  oratory.  But 
the  man  who  will  quietly  call  a  dozen  employees  around 
him  and  informally,  thoughtfully,  lead  discu.ssion  into 
win-the-war  channels,  pointing  out  the  importance  of 
the  individual's  doing  his  best  in  support  of  Liberty 
loan.s  and  all  other  war  activities,  can  do  a  real  service 
in  this  way.     It  can  be  so  well  done  in  no  other  way. 


And  ten  thousand  such  little  meetings  would  produce 
an  enormous  aggregate  result. 

Whether  his  opportunity  be  great  or  small,  every 
American  business  man  should  carry  out  this  idea  in 
a  definite,  systematic  manner.  The  "Program"  pamphlet 
which  is  mentioned  in  the  announcement  will  be  found 
tremendously  helpful  in  its  suggestions  as  to  what  should 
be  done  under  any  circumstances. 


The  War-Minerals  Bill 

SENATOR  HENDERSON  has  introduced  a  bill,  which 
has  already  been  approved  by  the  Senate  Committee 
on  Mines  and  Mining,  as  a  substitute  for  the  bill  passed 
by  the  House.  The  latter  was  a  clumsy,  ramshackle 
and  dangerous  adaptation  of  the  Lever  bill.  Senator 
Henderson  cast  it  aside  and  drafted  an  entirely  new  one, 
which  is  infinitely  a  better  one. 

Senator  Henderson  limits  his  bill  to  relatively  few 
minerals  and  metals.  Antimony,  chrome  ore,  fluor- 
spar, graphite,  manganese,  platinum,  pyrites,  sulphur, 
tungsten  and  tin  are  the  most  important.  The  bill 
authorizes  the  President  to  enter  into  contracts  for  buy- 
ing or  selling  these  substances  and  provides  a  fund  of 
$50,000,000  for  the  purpose.  The  President  may 
designate  any  agency  of  the  Government — the  War 
Industries  Board,  the  Department  of  the  Interior,  or 
any  other,  as  he  may  see  fit — to  do  this.  Moreover, 
he  is  authorized  to  create  a  corporation,  or  corporations, 
to  do  it.  The  latter  would  manifestly  be  the  logical 
thing  to  do,  for  a  corporation  can  act  with  an  efficiency 
that  a  Government  bureau  can  not,  as  Mr.  Ryan  recently 
pointed  out  with  so  much  lucidity. 

Senator  Henderson's  bill  is  free  from  the  irritating 
licensing  provisions  and  the  mischievous  price-fixing 
authorizations  that  made  the  House  bill  so  dangerous. 
The  only  things  in  it  that  we  criticize  are  the  reten- 
tion of  the  unjust  75%  payment-with-right-to-sue  pro- 
vision in  the  event  that  the  owner  of  property  taken 
over  by  the  Government  be  dissatisfied  with  "just  com- 
pensation, determined  by  the  President."  This  might 
easily  be  made  a  form  of  legalized  robbery.  Another 
objectionable  feature  is  the  provision  that  the  President, 
upon  finding  "that  importation  into  the  United  States 
of  any  of  the  necessaries  ...  is  likely  to  result 
in  a  loss  to  the  United  States  upon  any  necessaries  which 
it  may  have  acquired,"  may  irnpose  such  an  import 
duty  as  will  be  sufficient  to  protect  the  United  States 
from  loss.  This  means  that  the  country  as  a  whole 
would  have  to  pay  for  errors  of  judgment  by  the  Adminis- 
tration, which,  of  course,  it  would  have  to  do  anyhow, 
but  under  the  method  of  recouping  by  import  duty  the 
people  would  probably  have  to  pay  many  times  over.  It 
would  be  cheaper  and  more  economic  for  the  Government 
to  pocket  its  loss  in  the  first  place. 

The  lapse  of  time  since  this  war-minerals  proposition 
was  first  broached,  and  the  natural  easing  of  tension  in 
the  meanwhile,  tend  to  confirm  our  original  opinion  that 
this  legislation  is  unnecessary;  but,  inasmuch  as  depart- 
ments of  the  Administration  have  set  their  heart  upon  it. 
Congress  is  obviously  bound  to  defer  to  their  wishes. 
Senator  Henderson's  bill  complies  with  those  wishes  and 
does  it  in  a  sound,  businesslike  way. 


Remember  the  Comfort  Fund  of  the  27th  Engineers. 
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This  index  is  a  convenient  reference  to  the  current  literature 
of  mining  and  metallurgy  published  in  all  of  the  important  periodi- 
cals of  the  world.  We  will  furnish  a  copy  of  any  article  (if  in 
print)  in  the  original  language  for  the  price  quoted.  Where  no 
price  is  quoted  the  cost  is  unknown.  Inasmuch  as  the  papers 
must  be  ordered  from  the  publishers,  there  will  be  some  delay  for 
the  foreign  papers.  Remittance  must  be  sent  with  order.  Coupons 
are  furnished  at  the  following  prices:  20c.  each,  six  for  $1,  33  for 
|5,  and  100  for  $15.  WTien  remittance  are  made  in  even  dollars, 
we  will  return  the  excess  over  an  order  in  coupons  if  so  requested. 

COPPER 

9716 — ARIZONA — Concentration  and  Smelting  at  Humboldt, 
Ariz.     P.  R.  Milnes.      (Ariz.  Min.  Journ.,  June,  1918;   6  pp.,  illus.) 

9717 — BL-'^STING — Tunnel-Blasting  at  Chuquicamata.  E.  E. 
Barker.     (Min.  and  Sci.  Press,  Aug.  17,  1918  ;  lOi  pp.,  illus.)     20c. 

9718 — BRITISH  COLUMBIA — Copper  Mining  and  Refining  in 
British  Columbia.  E.  Jacobs.  (Can.  Min.  Journ.,  July  1,  1918  ; 
3i  pp.)     20c. 

9719 — CERRO  DE  PASCO.  R.  Herrera  Figueredo.  (Bol.  de 
Minas,  Mar.  31,  1918;  7S  pp.) 

9720 — EASTERN  STATES — Gold,  Silver.  Copper,  Lead  and  Zinc 
in  the  Eastern  States  in  1917.  James  M.  Hill.  (Mineral  Re- 
sources of  the  U.  S.,  1917 — Part  1  ;   8  pp.) 

9721 — SMELTERY — The  Calumet  &  Arizona  Smeltery.  Courte- 
nay  De  Kalb.  (Min.  and  Sci.  Press,  Aug.  10,  1918  ;  7i  pp.,  illus.) 
20c. 

9722— TAILING  EXCAVATION  at  the  Plant  of  the  New  Cor- 
nelia Copper  Co.,  Ajo,  Ariz.  Franklin  Moeller.  (Bull.  A.I.M.E., 
Aug..   1918;    6   pp.,    illus.)      40c. 

9723— SOUTHWEST  COPPER  FIELD,  The.  J.  R.  Finlay. 
(Eng.  and  Min.  Journ.,  Aug.  3,  1918  ;  6  pp.,   illus.)      20c. 

9724 — VIRGINIA — Copper  Deposits  of  the  Blue  Ridge  Moun- 
tains. Marshall  Haney.  (Eng.  and  Min.  Journ.,  Aug.  10,  1918  ; 
i  p.)      20c. 

GOLD    AND    SIL.VEK — CYANIDIXG 

9725— BARNES  KING  DEVELOPMENT  CO..  Fine-Grinding 
Cyanide  Plant  of.  J.  H.  McCormick.  (Bull.  A.I.M.E.,  Aug.,  1918  ; 
8|  pp.,   illus.)      40c. 

9726 — FILTER  ADJUSTMENTS  at  Packard  Mill  at  Rochester. 
Nev.  F.  Dean  Bradley.  (Eng.  and  Min.  Jour.,  Aug.  3,  1918  ; 
2i  pp..  illus.)      20c. 

9727 — NEVADA — The  Elko  Prince  Mine  and  Mill.  J.  V.  N. 
Dorr  and  L.  D.  Dougan.  (Bull.  A.I.M.E.,  Aug.,  1918  ;  20  pj)., 
Illus.)      40c. 

9728 — PRECIPITATION— Effect  of  Oxygen  upon  the  Precipita- 
tion of  Metals  from  Cyanide  Solutions.  Thomas  B.  Crowe.  (Bull. 
A  T.M.E.,  Aug.,   1918;   4  pp.)      40c. 

:t729 — ROASTING    for    Amalgamating    and    Cyaniding    Cripple 

.lek  Sulphotelluride  Gold  Ores.  A.  L.  Blomfield  and  M.  J.  Trott. 
iliull.   A.I.M.E.,  Aug.,   1918;    13*   pp.,  illus.)      40c. 

9730 — SODIUM  SULPHIDE  PROCESS  of  Gold  Recovery.  F. 
Wartenweiler.      (Bull.   166,   I.  M.   M.,  July  25,   1918  ;   15  pp.) 

GOLD   AND   SILVEK — GENERAL 

9731— DREDGE — Yuba  No.  17  All-Steel  Dredge.  Lewis  H. 
Eddy.     (Eng.  and  Min.  Journ.,  Aug.  17,  1918  ;  i  p.)     20c. 

9732 — EASTERN  STATES — Gold.  Silver.  Copper,  Lead  and  Zinc 
in  the  Eastern  States  in  1917.  James  IM.  Hill.  (Mineral  Re- 
sources of  the  U.   S.,   1917 — Part  I;   8  pp.) 

9733 — MILL — Changes  in  Alaska  Juneau  Mill.  (Eng.  and  Min. 
Journ.,  Aug.   24,   1918  ;   IJ   pp.)      20c. 

9734 — NEVADA — The  Elko  Prince  Mine  and  Mill.  J.  V.  N. 
Dorr  and  L.  D.  Dougan.  (Bull.  A.LM.E.,  Aug.,  1918  ;  20  pp., 
illus.)     40e. 

9735 — PRODUCTION — The  Crisis  in  Gold  Production — Congress 
Must  Act.  B.  L.  Thane.  (Eng.  and  Min.  Journ.,  July  27,  1918  ; 
3  pp.)      20c. 

9736 — PRODUCTION — Gold  and  Silver  in  1916.  H.  D.  Mc- 
Caskey  and  J.  P.  Dunlop.  (Mineral  Resources  of  U.  S.,  1916 — 
[  Part  I ;  43  pp.,  illus.) 

9737 — PRODUCTION — The  Vital  Need  for  Gold.  John  Clau- 
sen. (Eng.  and  Min.  Journ.,  Aug.  24,  1918  ;  2  pp.)  Excerpt  from 
an  address  to  the  American  Gold  Conference,  at  Reno,  Aug.  13. 
1918.     20c. 

9738 — WESTERN  AUSTRALIA — Gold  Mining  in  Western  Aus- 
tralia— II.  The  Present  Position  and  Outlook  of  the  Kalgoorlie 
Mines.  Thomas  Buteman.  (Chem.,  Eng.  and  Min.  Rev.,  July  5, 
1918;  5  pp.,  illus.) 

IRON   ORE   DEPOSITS,   MINING,   ETC. 

9739 — DRILLINCj — A  Gasoline-Driven  Diamond-Drill  Outfit.  J. 
M.  Longyear,  Jr.  (Eng.  and  Min.  Journ.,  Aug.  24,  1918  ;  2J  pp.) 
20c. 

9740 — PERU — El  Yacimiento  de  Ferro  de  Huacravilca.  E.  I. 
Duenas.  (Bol.  87,  Cuerpo  de  Ingenieros  de  Minas  del  Peru,  1918  ; 
88  pp.,  illus.) 

IRON    AND    STEEL — METALLURGY 

9741 — BLAST-FURNACE  WORK — Slag-  Viscosity  Tables  for 
Blast-Furnace  Work.  Alexander  L.  Feild  and  P.  H.  Royster. 
(Tech.  paper  187,   U.   S.  Bureau  of  Mines.   1918  ;    38   pp.,   illus.) 

9742 — CARBON  DETERMINATION — Combustion  Train  for 
Carbon  Determination.  J.  B.  Stetser  and  R.  H.  Norton.  (Iron 
Age,  Aug.   22,   1918;  21  pp.)      20c. 

9743 — COBALT    STEEL  —  The    Determination    of    Cobalt    and 


Nickel  in  Cobalt  Steel.  W.  R.  Schoeller  and  A.  R.  Powell.  (Ad- 
vance copy,  Iron  and  Steel  Inst.,  May,  1918;  5  pp.) 

9744— DAMASCENE  STEEL.  N.  Belaiew.  (Advance  copy. 
Iron  and  Steel  Inst.,  May,   1918;  22  pp..  illus.) 

9745 — ELECTRIC  FURNACi-J — Development  of  an  Electric  Fur- 
nace for  Annealing  Treatment  and  Forging  of  Steel.  W.  S.  Scott. 
(Chem.  and  Met.  Eng.,  July  15,  1918;  3J  pp.,  illus.)  Paper 
before  Assn.  of   Iron   and   Steel   Elec.    Engrs.,   Apr.    20,    1918. 

9746— FERROALLOYS — L'Electromelallurgie  Frangaise  des  Al- 
liages  Ferro-Metalliques.  (Metaux,  Alliages  and  Machines.  June, 
1918;  4J  pp.) 

9747— FERROMANGANESE — Liquid  Ferromanganese  in  Steel 
Making.     (Iron  Age,  July  25,  1918  ;  IJ  pp.)  20c. 

9748 — GALVANIZING — Modern  Practice  in  Galvanizing  Sheets. 
C.  F.  Poppleton.  (Iron  Age,  Aug.  22,  1918;  3J  pp.,  illus.;  to  be 
continued.)      20c. 

9749 — JAPAN — Future  of  the  Japanese  Steel  Industry.  J.  P. 
Suzuki.     (Iron  Tr.  Rev.,  Aug.  15,  1918;  i  p.)     20c. 

9750— SUBSTITUTES  FOR  STEEL  for  High  Explosive  Shells. 
W.  G.   Dauncey.      (Bull.   76,   Can.   Min.   Inst.,  Aug.,    1918;    2J   pp.) 

9751 — ZIRCONIUM — Analysis  of  Ferrozirconium  and  Zirconium 
in  Steel.  J.  D.  Ferguson.  (Eng.  and  Min.  Journ.,  Aug.  24.  1918  ; 
1  p.)     20c. 

LEAD   AND   ZINC 

9752 — ASSAY — Standard  Method  of  Zinc-Lead  Assay.  W. 
George  Waring.  (Min.  and  Sci.  Press,  Aug.  10,  1918 ;  IJ  pp.) 
20c. 

9753— BUNTCER  HILL  &  SULLIVAN  Mining  and  Concentrat- 
ing Co.  Abstract  of  report  for  1917.  (Eng.  and  Min.  Journ., 
Aug.  10,   1918  ;  1  p.)      20c. 

9754 — CONDENSATION  of  Zinc  from  Its  Vapor.  Chas.  H. 
Fulton.      (Bull.  A.I.M.E.,  Aug.,  1918  ;  20  pp.,  illus.)     40c. 

9755 — EASTERN  STATES — Gold,  Silver,  Copper,  Lead  and  Zinc 
in  the  Eastern  States  in  1917.  James  M.  Hill.  (Mineral  Re- 
sources of  the  U.  S.,   1917 — Part  I ;  8  pp.) 

9756— MISSOURI,  KANSAS,  OKLAHOMA  AND  ARKANSAS. 
Zinc  in.  Otto  Ruhl.  (Eng.  and  Min.  Journ..  Aug.  17.  1918  ;  2i 
pp.)     Address  to  Am.  Zinc  Inst.,  July  30,  1918.     20c. 

9757— PRODUCTION,  CONSUMPTION,  ETC.— Spelter  Statis- 
tics for  1917.  W.  R.  Ingalls.  (Eng.  and  Min.  Journ.,  July  27. 
1918  ;  5i  pp.)     20c. 

9758 — ROASTER — The  New  American  Spirlet  Roaster.  F.  J. 
Harlow.     (Eng.  and  Min.  Journ.,  Aug.  17,  1918  ;  6i  pp.,  illus.)  20c. 

9759 — SHEET -ZINC  INDUSTRY,  The  American.  E.  H.  Wolff. 
(Eng.  and  Min.  Journ.,  Aug.  17,  1918  ;  3  p.)  Slightly  condensed 
from  a  paper  read  before  the  Am.  Zinc  Inst.,  at  St.  Louis,  July 
30,  1918.     20c. 

9760 — SMELTING — The  Zinc-Smelting  Works  of  Vado  Ligure. 
Ei-minio  Ferraris.  (Eng.  and  Min.  Journ.,  Aug.  3,  1918  ;  li  pj?., 
illus.)      20c. 

9761 — WAR — Benefits  To  Be  Derived  from  Close  Cooperation  of 
Zinc  Mining  and  Smelting  Interests  in  Helping  Win  the  War. 
W.  R.  Ingalls.  (Eng.  and  Min.  Journ.,  Aug.  3,  1918;  4J  pp.) 
Address  before  Am.  Zinc  Inst..  July  30,  1918.     20c. 

OTHER  METALS 

9762 — ALUMINUM — Quelques  Applications  Industrielles  de 
I'Aluminium.  Jean  Escard.  (Metaux,  Alliages  and  Machines, 
June,  1918  ;  6  pp.) 

9763 — ANTIMONY — Nota  sul  Trattamento  dei  Minerali  di  An- 
timonio  in  Sardegna.  Giulio  Rolfo.  (Associazione  Mineraria 
Sarda,  Anno  XXIII,  N.  4,  Apr.  21,  1918  ;  9J  pp..  illus.) 

9764 — ANTIMONY  in  1916.  Edson  S.  Bastin.  (Mineral  Re- 
sources of  the  U.  S.,  1916— Part  I;  7  pp.) 

9765 — CHROMITE  in  1917.  J.  S.  Diller.  (Mineral  Resources 
of  the  U.  S.,  1917 — Part  I;   11  pp.) 

9766 — GERMANY — L'Industric  Allemande  et  la  Guerre.  R.  C. 
Jaureguy,  H.  B.  Froment  and  R.  E.  Stephen.  (Bull.  Soc.  d'En- 
cour.,  May-June,  1918;  69  pp.)  Discusses  nitrogen,  sulphur  and 
sulphuric  acid,  fuels,  iron  and  other  metals. 

9767 — MOLYBDENITE — Operations  at  Climax,  Colo.  D.  F. 
Haley.      (Bull.  A.I.M.E.,  Aug.   1918  ;   5J  pp.)      40c. 

9768 — MOLYBDENUM — The  Mining  and  Metallurgical  Treat- 
ment of  Molybdenum  Ores  in  Canada.  G.  C.  Mackenzie.  (No. 
26,  Trans.  Royal  Can.   Inst.,  Nov.,   1917  ;   18  pp.,   illus.) 

9769 — NICKEL — International  Nickel  Co.'s  Refinery  at  Port 
Colborne.     (Can.  Min.  Journ.,  Aug.  1,  1918;   13  pp.,  illus.)     20c. 

9770 PLATINUM  and  Allied  Metals   in   1917.     James  M.  Hill. 

(Mineral  Resources  of  the  U.   S.,   1917 — Part  I;   11  pp.) 

9771 QUICKSILVER  AND  ANTIMONY  Discoveries  in  Central 

Idaho.  Robert  N.  Bell.  (Bull.  1,  Ida.  Min.  Dept..  July  25.  1918  ; 
11   pp.) 

9772 — RADIUM.  Richard  B.  Moore.  (Bull.  A.I.M.E.,  Aug.. 
1918  ;   17J   pp.)      40c. 

9773 TIN — Butler's  Tin   Mine.   Torrington,   N.   S.   W.      (Chem., 

Eng  and  Min.  Rev..  June  5.  1918;  IJ  pp.,  illus.)  Gives  flowsheet 
and  notes  on  methods  of  concentration   in   use.     40c. 

9774 TUNGSTEN — Import  Duty  on  Wolfram.     Mark  R.  Lamb. 

(Eng.  and  Min.  Journ..  July  27,  1918  ;  1  p.)      20c. 

9775 TUNGSTEN — U.  S.  Tariff  Commission  Holds  Hearings  on 

Tungsten  at  Denver.  A  partial  account  of  the  testimony  presented 
by  operators.      (Chem.  and  Met.   Eng.,  July  1,   1918;   IJ  pp.) 

9776 TUNGSTEN  ORES  in  Southern  Rhodesia.     H.  B.  Maufe. 

(So.  Afr.  Min.  Journ.,  May  18  and   25,   1918;   2   pp.) 
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9777 — ZIRCONIA — Uses  of  Zirconia  as  a  Refractory.  (Iron 
Age,  July  11,   191S  ;   IJ  pp.)      20c. 

9778 — ZIRCONIUM  ORE  in  Rhodesia.  A.  E.  V.  Zealley.  (Re- 
port, Rhodesia  Munitions  and  Resources  Committee,  1918  ;  li  pp.) 
NOXMETALLIC  MINERALS 

9779 — ALUXITE — Recently  Recognized  Alunite  Doposits  at 
Sulphur,  Humboldt  Co.,  Nev.  I.  C.  Clark.  (Eng.  and  Min.  Journ., 
July  27,   1918  ;  4J  pp.,   illus.)      20c. 

97S0 — ASBESTOS  in  Rhodesia.  Noel  Griffin.  (Report,  RJio- 
desia   JIunitions  and  Resources  Committee,    1918  ;    IJ   pp.) 

97S1 — CORUNDUM — Report  on  Certain  Minerals  Used  in  the 
Arts  and  Industries.  Percy  A.  Wagner.  (So.  Afr.  Journ.  Ind., 
May,    1918  ;   22   pp..   illus.) 

9782 — GRAPHITE  in  1917.  Henry  G.  Ferguson.  (Mineral 
Resources  of  the  U.  S.,   1917 — Part  II;  23  pp.,  illus.) 

9783 — GYPSUM  in  1917.  Ralph  W.  Stone.  (Mineral  Resources 
of  the  U.  S.,  1917 — Part  II;  11  pp.) 

9784 — MAGXESITE  in  1917.  Chas.  G.  Yale  and  Ralph  W. 
Stone.     (Mineral  Resources  of  the  U.  S.,  1917 — Part  II;  17  pp.) 

9785 — MICA  in  1917.  Waldemar  T.  Schaller.  (Mineral  Re- 
sources of  the  U.  S..  1917 — Part  II;   13  pp.) 

97S6 — PYRITE  DEPOSITS  of  I.eadville,  Colo.  Howard  S. 
Lee.      (Bull.  A.I.M.E.,   Aug.,    1918  ;    5J    pp.)      40c. 

9787 — SALT.  Bromine  and  Calcium  Chloride  in  1917.  Ralph 
W.  Stone.  (Mineral  Resources  of  the  U.  S.,  1917 — Part  II; 
13  pp.) 

9788 — SULPHUR,  Pyrites  and  Sulphuric  Acid  in  1917.  Philip 
S.  Smith.     (Mineral  Resources  of  the  U.  S.,  1917 — Part  II;  44  pp.) 

9789— TALC  AXD  SOAPSTONE  in  1917.  J.  S.  Diller.  (Mineral 
Resources  of  tlie  U.  S.,  1917 — Part  II;  4  pp.) 

PETROLEUM  AND  NATUR-\L  GAS 

9790 — GEOLOGY — The  Movement  of  Oil  and  Gas  Through 
Rocks.     Victor  Ziegler.      (Econ.  Geol.,  July,   1918;   13  pp.)      (JOc. 

9791 — GOVERNMENT  CONTROL  of  the  Oil  Industry,  The 
Necessity  for.  M.  L.  Requa.  (Address  delivered  by  the  author 
at  Tulsa,  Okla.,  July   22,   1918  ;    18  pp. 

9792 — OHIO — Lithology  of  the  Berea  Sand  in  Southeastern 
Ohio,  and  Its  Effect  on  Production.  L.  S.  Panyity.  (Bull.  A.I. 
M.E.,  Aug.,    1918;    4  pp..   illus.)      40c. 

9793 — OIL  SHALES  of  Utah  and  Colorado.  Henry  M.  Adkin- 
son.      (Salt  Lake  Min.   Rev.,   July  30,   1918  ;   4i   pp.,  illus.)      20c. 

9794 — POWER — The  Application  of  Electrical  Power  to  Oil- 
field Requirements.  J.  Wilfred  Burford.  (Iron  and  Coal  Tr. 
Rev.,  May  31,  1918;   IJ  pp.)      40c. 

9795 — QUEENSLAND — The  Roma  Oil  Bore,  Prospects  of  Ob- 
taining Motor  Spirit  from  the  Gas.  W.  E.  Cameron.  (Queens- 
land Go\t.   Min.   Journ.,   May   15,   1918;    2J   pp.,   illus.)      60c. 

9796 — TEXAS — Possible  Existence  of  Deepseated  Oil  Depos- 
its on  the  Gulf  Coast.  Anthony  P.  Lucas.  (Bull.  A.I.M.E.,  July, 
1918  ;   16  pp.,   illus.)      40c. 

9797 — WELLS — Staggering  Locations  for  Oil  Wells.  Roswell 
H.  Johnson.      (Bull.   A.I.M.E.,   Aug..    1918;    6   pp.,   illus.)      40c. 

ECONOMIC   GEOLOGY — GENERAL 

9798— BRITISH  COLUMBIA— The  Copper  Silver  Veins  of  the 
Telkwa  District,  British  Columbia.  V.  Dolmage.  (Econ.  Geol., 
July,    1918  ;    32    pp.,    illus.)      60c. 

9799 — COLORADO — The  Whitepine  Section  of  the  Tomichi  Dis- 
trict. James  E.  Dick.  (Eng.  and  Min.  Journ.,  Aug.  24,  1918  ; 
23   pp.,   illus.)      20a 

9800 — VEIN  FORMATION — The  Mechanics  of  Vein  Formation. 
Stephen  Taber.      (Bull.  A.I.M.E.,   Aug.,    1918  ;    34   pp.,   illus.)      40c. 
:>UNIXG — GENERAL 

9801 — ACCIDENTS — Some  Legal  Decisions  on  Mine  Shaft  Ac- 
cidents. Chesla  C.  Sherlock.  (Eng.  and  Min.  Journ.,  Aug.  24, 
1918;    a   p.)      20c. 

9802 — BL.\STING — Tunnel-Blasting  at  Chuquicamata.  E.  E. 
Barker.     (Min.  and  Sci.  Press,  Aug.  17,  1918  ;  lOJ  pp.,  illus.)     20c. 

9803 — CABLES — Colliery  Cable  Suggestions.  A.  R.  Davies. 
(Iron  and  Coal  Tr.  Rev.,  June  28,  1918  ;  IJ  pp..  illus.)  Paper 
before  the  Midland  branch  of  the  Assn.  of  Mining  Elec.  Engrs.  40c. 

9804 — CANADA — Hints  on  Prospecting  for  a  Few  Canadian 
Minerals.  Wyatt  Malcolm.  (Bull.  76,  Can.  Min.  Inst.,  Aug., 
1918  ;    12   pp.) 

9805 — CHANGE  HOUSES— A  New  Development  in  Change 
Houses.  Chas.  F.  Willis.  (Salt  Lake  Min.  Rev.,  Aug.  15,  1918  ; 
1   p..  Illus.)      20c. 

9806 — DRILLING — Efficiency  Tests  of  Rock-Drill  Accessory 
Equipment.  Chas.  F.  Willis.  (Eng.  and  Min.  Journ.,  Aug.  17, 
1918  ;  6  pp.,  illus.)     20c. 

9807 — DRILLI.VG — A  Gasoline-Driven  Diamond-Drill  Outfit.  J. 
M.  Longyear,  Jr.  (Eng.  and  Min.  Journ.,  Aug.  24,  1918  ;  21 
pp.)     20c. 

9808 — DRILL  STEEI., — Conservation  of  Drill  Steel.  (Eng.  and 
Min.  Journ.,  Aug.  24,  1918;   IJ  pp.,   illus.)      20c. 

9809 — KXPIXtSIVES — Safety  Requirements  for  the  Storage  and 
Use  of  Explosives  in  Mines,  Quarries  and  Tunnels.  (Bull.  8, 
Calif.    Industrial    Accident   Commission,   July,    1918  ;    31   pp.,    illus.) 

9810 — HKADFRAMI-: — Steel  Cantilevers  Hold  Headframe  Over 
Mine  Shaft.  (Eng  and  Min.  Journ.,  Aug.  10,  1918;  1  p.,  illus.) 
From    Kng.    New.s-Record,    May    23,    1918.      20c. 

9811— HOISTING — The  Factor  of  Safety  of  Wire  Ropes  U.sed 
for  Winding  in  Mine  Shaft.s.  J.  A.  Vaughan.  (Journ.  So.  Afr. 
InRtn.  of  Engrs.,  June,   1918  ;  4i  pp.,  illus.) 

9812— HOISTING— Overhead  Koepe  Winding  Plant  at  Plen- 
rneller  Colliery.  cUftrgc  Raw.  (Iron  and  Coal  Tr.  Rev..  Juno 
7.   1918  ;   2i   pp.,   llluH.)      40c. 

9813— MADAGASCAR.  Andre  You.  (Bull.  .Soc.  d'Encour, 
May-June.  1918;  27  pp.) 

9814 — QI'KE.VSLANI)— The  Mineral  Industry  of  Qufensland. 
AildrofiM  before  the  Hf»yal  Geographical  Society  of  Australia,  by 
A.  J.  JoneH.  Mlnl-wir-r  for  Minos.  (Queens.  Govt.  Min.  Journ., 
June   15,   1918  ;  4   pp.)      COc. 

9816— RKCOVKRINO  CAVED  STOPKS  In  Narrow  Veins— HI. 
C.  T.  Kicc.  (En».  and  Min.  Journ.  Aug.  10,  1918;  5i  pp.,  illus.) 
20c. 


9816 — SHAFT  GUIDES— Steel  Guides  in  Shafts.  James  White- 
house.     (Journ.  So.  Afr.  Instn.  of  Engrs.,  June,  1918  ;  4  pp.,  illus.) 

9817— TAXING  THE  MINING  INDUSTRY.  Correspondence  and 
Discussion.  F.  H.  Allen.  (Eng.  and  Min.  Journ.,  Aug.  17,  1918 ; 
1  p.)     20c. 

FLOT.VTION 

9818 — APPARATUS — Flotation  Apparatus,  Their  Design  and 
Operation.  A.  W.  Fahrenwald.  (Chem.  and  Met.  Eng.,  July  15 
and  Aug.   1,   1918;   lOJ  pp.,  illus.) 

9819 — CASCADE  METHOD  of  Froth  Flotation.  W.  A.  Fahren- 
wald.     (Min.  and  Sci.  Press,  July  20,  1918  ;   l.i  pp.,   illus.)      20c. 

9820— MACQUISTEN  TUBE  FLOTATION  MACHINE.  C.  T. 
Rice.      (Eng.  and  Min.  Journ.,  July  27,  1918;  i  p.)      20c. 

ORE    DRESSING — GENERAL 

9821— CRUSHING  RESISTANCE  of  Various  Ores.  Luther  W. 
Lennox.      (Bull.   A.I.M.E..   Aug.,    1918  ;    10   pp.,   illus.)      40c. 

9822 — GRINDING  of  Ore  in  Ball  Mills.  Discussion  of  article 
by  Algernon  Del  Mar.  (Eng.  and  Min.  Journ.,  Aug.  17,  1918; 
1  p.,  illus.)     20c. 

METALLURGY — GENERAL 

9823 — CHIMNEYS — Tall  Chimneys  in  Metallurgical  Plants. 
(Eng.   and   Min.   Journ.,   July   27,   1918  ;    3J   pp.,    illus.)      20c. 

9824 — CUSTOM  SMELTER,  The  Functions  of  the.  H.  A.  Eye. 
(Ariz.  Min.   Journ.,   June,    1918  ;   3   pp.,   illus.)      20c. 

9825 — FUME — Electrostatic  Precipitation.  O.  H.  Eschholz. 
(Bull.  A.I.M.E.,  Aug.,  1918;   13J  pp.,  illus.)      40c. 

9826 — REFRACTORY — Silica  Brick  in  Open-Hearth  Furnace 
Roofs.      (Iron  Age,  Aug.   1,   1918  ;   2   pp.)      20c. 

FUELS 

(See  also  "Petroleum  and  Natural  Gas") 

9827 — coke: — Methods  for  More  Efficiently  Utilizing  Our  Fuel 
Resources.  Part  XIX.  By-Product  Coke  Ovens.  E.  B.  Elliott. 
(Gen.  Elec.  Rev.,  July,  1918;  13J  pp.,  illus.)     20c. 

9828 — COKE — Some  Characteristics  of  American  Coals  in  By- 
Product  Coking  Practice.  F.  W.  Sperr,  Jr.  (Journ.  Frank  Inst., 
Aug.,  1918  ;  32  pp.,  illus.)      40c. 

9829 — COKE  BYPRODUCTS — The  Wastage  of  Coke  Byprod- 
ucts. Frederick  MacCoy.  (Eng.  and  Min.  Journ.,  Aug.  10,  1918  ; 
Ih  pp.,  illus.)     20c. 

9830 — PEAT — L'Industrie  de  la  Tourbe.  L.  Fabre.  (Rev.  de 
Chim.  Ind.,  Apr.,  1918  ;   31  pp.) 

9831 — PRODUCER  GAS,  Its  Manufacture  and  Use.  C.  S.  Pal- 
mer.    (Proc,  Engrs.  Soc.  W.  Penn.,  May,  1918  ;  33  pp.,  illus.)  40c. 

9832 — STORED  COAL — The  Diffusion  of  Oxygen  Through 
Stored  Coal.  S.  H.  Katz.  (Tech.  paper  170,  U.  S.  Bureau  of 
Mines,   1917  ;    48  pp.,   illus.) 

MINING   AND    METALLURGICAL   MACHINERY 

9833 — DRILL — Choosing  the  Right  Rock  Drill.  John  F.  Ber- 
teling.      (Mine  and  Quarry,   July,   1918  ;    6  pp.,   illus.)      20c. 

9834 — WELDING — Oxy-Acetylene  Welding  of  a  Roll-Frame. 
O.  J.  Zook.     (Min.  and  Sci.  Press,  Aug.  3,  1918  ;  1|  pp.,  illus.)  ZDc. 

INDUSTRIAL    CHEMISTRY 

9835 — GERMANY — L'Industrie  Allemande  et  la  Guerre.  R.  C 
Jaureguy,  H.  B.  Proment  and  R.  E.  Stephen.  (Bull.  Soc.  d'En- 
cour., May-June,  1918  ;  69  pp.)  Discusses  nitrogen,  sulphur  anc 
sulphuric  acid,  fuels,   iron  and  other  metals. 

9836 — PACIFIC  COAST — The  Future  of  Electrochemistry  anc 
Metallurgy  on  the  Pacific  Coast.  J.  W.  Beckman.  (Chem.  an( 
Met.  Eng.,  July  1,  1918  ;  IJ  pp.)  Extracts  from  a  paper  befon, 
the  Am.  Inst,  of  Elec.  Engrs. 

9837 — SOUTHERN  CALIFORNIA — Prospects  of  a  Chemical  In 
(lustry  in  Southern  California.  Julius  Koebig.  (Chem.  and  Mel, 
Eng.,  July  1,  1918  ;  3i  pp.)  Paper  before  Los  Angeles  Sectior, 
Am.  Chem.  Soc,  dealing  with  possibilities  of  the  development  o 
the  deposits  of  lignite  and  desert  alkali  into  sources  for  th ' 
production  of  the  fundamental   chemicals. 

9838 — SULPHURIC  ACID — Dearsenication  of  Sulphuric  Acic 
H.  E.  J.  Cory.      (Chem.  Tr.  Journ.,  Feb.   2,   1918;   IJ  pp.)      40c. 

9839 — SULPHURIC  ACID — Sulphur,  Pyrites  and  Sulphuri 
Acid  in  1917.  Philip  S.  Smith.  (Mineral  Resources  of  the  U.  S 
1917 — Part  II ;   44  pp.) 

MISCELLANEOUS 

-New     Hydro-Electric     Development 


on     Dea 
and    Min.    Jourr 


9842 — POWER 
River,    Michigan.      Morgan    H.    Wright.      (Eng 
Aug.    17,    1918;    13    PP.,    illus.)      20c. 

9843— PRICE-FIXING.  Editorial.  (Eng.  and  Min.  Joun 
Aug.  3,  1918  ;   IJ  pp.)      20c. 

9844 — WAR — First  Report  of  the  Work  of  the  Munition  R 
sources  Commission.  (Canada  Munition  Resources  Commissio 
Nov.,  1915,  to  Feb..  1918  ;  27  pp.) 

9845— WAR — Food  for  the  War.  H.  C.  Hoover.  (Min.  ai; 
Sci.    Press,   May   18,   1918;   5J  pp.)      20c. 

9846 — WAR — French  Quarries  Inspected  bv  U.  S.  Engineei 
Robert  K.  Tomlin,  Jr.  (Eng.  and  Min.  Journ.,  Apr.  6,  1918;  2  p 
illus.)      20c. 

9847 — WAR — L'Industrie  Allemande  et  la  Guerre.  R.  C.  Jaui 
guy,  H.  B.  Proment  and  R.  E.  Stephen.  (Bull.  Soc.  d'Encoti 
May-June,  1918;  69  pp.)  Discusf^cs  Germany's  supply  of  nitrogi 
suli)hur  and  sulphuric  acid,  fuels,  iron  and  other  metals. 

9848 — WAR — Mining  in  "No  Man's  Land."  H.  D.  Troun 
(Eng.  and  Min.  Journ..  July  27,  1918;  IJ  pp.)  20c.  A  repr . 
from  "The  Castle,"  published  at  Camp  A.  A.  Humphreys,  Va.     . 

9849 — WAR — Price-Bidding  in  War  Times.  Roswell  C.  I- 
Crea.  (Chem.  and  Met.  l'",ng.,  July  15,  1918;  6  pp.)  A  di.scuss  i 
of  the  economic  jirinciples  Involved  in  public  control  of  Indus' 
versus  unrestricted  competition  ;  effect  of  price-bidding  on  lair 
and  production  ;  experience  of  Great  Britain. 

98r)0 — WAR — "Profiteering."  Editorial  Commenting  on  8 
Federal  Trade  Commission  Report  to  the  U.  S.  Senate.  (E:. 
and  Min.  .lourn.,   July  6.   1918;   li  pp.)      20c. 

9851 — WAR —  Road  Builders  Work  Close  to  the  Front  in  Ami- 
can  Sector  in  France.  Robert  K.  Tomlin,  Jr.  (Eng.  and  J«. 
Journ..  May  25,   1918  ;   3i  pp..   illus.)      20c. 
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Personal 


Have  Yon  Contributed  to  the  Association 
of  the  27th  Engineers? 

A.  P.  Watt  has  gone  to  Newfoundland 
on  mine-examination  work  for  a  couple  of 
weeks. 

Fred  Flint,  of  Salt  Lake  City,  has  been 
examining  properties  in  western  Nevada 
recently. 

li.  S.  Gates,  of  Ray,  Ariz.,  general  man- 
ager of  the  Ray  Con.solidated  Copper  Co., 
was  in  Los  Angeles,  Calif.,  recently. 

Cliarles  Henrotin,  of  Haileybury,  Ont.,  is 
operating  a  fluorspar  property  near  Madoc, 
Ont.,   and  shipping  to  the  United  States. 

E.  Jones,  chief  chemist  of  the  Oliver  Iron 
Mining  Co.  at  Ely,  Minn.,  is  at  Crosby, 
Minn.,  where  he  expects  to  open  a  labora- 
tory of  his  own. 

Sir  John  AV.  Carson,  president  of  the 
Crown  Reserve  Mining  Co.,  Ltd.,  inspected 
the  Alice  property  recently  at  Idaho 
Springs,    Colorado. 

C.  H.  Claypool  has  been  made  superin- 
tendent for  the  Todd  Stambaugh  inter- 
ests, with  headquarters  at  Hibbing,  Minn., 
to  succeed  Bruce  Middlemiss. 

H.  W.  Aldrich  arrived  at  Miami,  Ariz., 
on  Aug.  21,  where  he  will  be  assistant  gen- 
eral superintendent  for  the  Inspiration 
Consolidated  Copper  Company. 

A.  F.  Keene  has  given  up  his  London 
practice  until  peace  is  declared.  In  the 
meantime,  his  temporary  address  is  Room 
1100,   42  Broadway,   New  York. 

G.  E.  Pidgeon.  who  has  been  In  charge 
of  the  Rival  Mining  Co.,  at  Twin  Peaks, 
N.  M.,  resigned  on  Sept.  1.  He  will  go  to 
California  to  enter  service  with  the  artil- 
lery. 

E.  J.  Wilson,  of  New  York,  has  resigned 
as  consulting  engineer  for  the  Jacobs  asbes- 
tos mines,  in  Qnebec,  and  will  be  identified 
with  the  Johnson  operations  in  the  same 
district. 

H.  V.  Snell,  of  Globe,  Ariz.,  has  been  in- 
specting the  Ash  Peak  Extension  mine  at 
Duncan,  Ariz.,  and  the  Atwood  mine  at 
Lordsburg,  N.  M.,  in  both  of  which  he  is 
interested. 

J.  S.  Stewart,  exploration  engineer  for 
the  Midvale  Steel  Co.,  is  at  present  making 
his  headquarters  at  Grand  Rapids,  Minn., 
where  he  is  supervising  the  drilling  of  some 
newly  leased  property. 

A.  M.  Yonge  has  been  appointed  general 
manager  of  the  West  End  Furnace  at  Roa- 
noke, Va.  Mr.  Yonge  also  holds  the  posi- 
tion of  efficiency  engineer  of  the  American 
Manganese  Manufacturing  Company. 

Herbert     C.     Hoover     has     received     the 

.\udiffret    prize    of    $3000    awarded    by    the 

l''rinch    Academy    of    Moral    and    Political 

Science    in    recognition    of    his    services    as 

I  Food  Administrator  in  Belgium  and  the  oc- 

i  cupied  portion  of  France. 

j       K.    H.    Banister,    vice    president    of    the 

'  Woodward    Iron    Co.,    has    been    granted    a 

'  year's    leave    of    absence    after     25    years' 

service.      Frank    Crookard.    formerly    presi- 

I  dent  of  the  Nova  Scotia  Sted  Co.,  has  been 

Invited    to    join    the    Woodward    company. 

J.  J.  Shannon,  general  manager  of  the  lat- 

'  ter  company,  has  resigned. 

^       Todd  C.  Woodworth,  who  operated  in  Chi- 

I  huahua    and     Sonora,    Mexico,    for    several 

:  years,    has    enlisted    in    the    42nd    Canadian 

Highlanders     (Black    Watch)     and    is    now 

;  over   seas.      His   youngest    son.    also    in    the 

!  Canadian  contingent,   was  killed   in  France 

a  few  months  ago. 

F.  N.  Flynn,  general  superintendent  of 
the  smelting  and  refining  departments  of 
the  Consolidated  Mining  and  Smelting  Co. 
'  of  Canada.  Ltd..  at  Trail.  B.  C,  has 
resigned.  Mail  addressed  care  of  the  Amer- 
ican Institute  of  Mining  Engineers,  New 
Vnrk,   will  be   forwarded. 

Major  John  O.  Greenway,  of  Warren, 
Ariz.,  general  manager  of  the  Calumet  & 
i  Arizona  Mining  Co.,  who  has  been  with  the 
I  American  engineers  in  France  since  last 
;  summer,  has  been  given  the  rank  of  lieu- 
i  tenant  colonel  and,  at  his  own  request, 
I  transferred  to  the  infantry. 

T.  A.  Stiles,  who  has  been  in  charge  of 
the  construction  of  the  United  "Verde  Ex- 
,  tension  smeltery  in  the  Verde  Valley,  near 
1  Jerome,  Ariz.,  was  presented  by  his  as- 
I  sociates  with  a  ring  and  watch,  prior  to 
;  his  departure  after  completing  the  work. 
<  In  a  month  he  expects  to  leave  New  York 
I  for  Oroya,  Peru,  to  erect  a  large  reduc- 
tion plant  on  an  Amazon  tributary,  east 
of  Lima. 

Capt.  John  E.   Orr,  mining  engineer  with 
the  Mt.  Morgan  Gold  Mines,  of  Mt.  Morgan, 


Queensland.      Australia,      passed      through  Driven    Mills,"    by    J.    T.    Sturtovant ;    and 

Montreal    recently   on    his   way    home   after  "Remote  Controlled  Sub-Station,"  by  W.  T. 

scrvmg  nearly  three  years   in  Gallipoli  and  Snyder,       National       Tube       Co.         Reports 

France.     He  enlisted  in  1914,  won  his  com-  will  also  be  made  by   the  safety  committee 

mi.ssion     on     the     field     at     Gallipoli,     was  on  "Rules  for  the  Safe  Operation  of  Electric 

wounded    in    France    and    has    received    his  Cranes"  ;    by   the   educational   committee  on 

discharge.      He   will    resume   his   work   with  "Methods   of   Education    for   Electrical    Em- 

the   Mt.    Morgan   company.  ployees   of    Iron    and    Steel    Mill.s"  ;    and    by 

N.   H.    Emmons,   2nd,    joined    the   staff   of  ^^^  standardization    committee.      The    plant 

the   Air   Nitrates   Corporation     3G0    Madison  "^^    <^he    Bethlehem    Steel    Co.    at    Sparrows 

Ave.,    New   York,    in   January,    1!»18,   as   en-  Point,   Md.,   will  be  Inspected  on  the  after- 

gineer    of    materials    and    production.       In  noon  of  Sept.   13. 

July,  he  was  given  the  position  of  opera-  National  Exposition  of  Chemical  Indnn- 
tion  director  of  the  plant  at  Mu.scle  Shoals,  tries.  More  than  350  companies  will  ex- 
Ala.  It  will  be  remembered  that  the  sul-  hibit  at  the  fourth  exposition  to  be  held 
phuric  acid  plant  of  the  Tennessee  Copper  in  the  Grand  Central  Palace,  New  York. 
Co.  at  CopperhiU,  Tenn.,  was  put  into  sue-  during  the  week  of  Sept.  23-30.  The  com- 
ce.ssful  operation  under  the  management  of  mandeering  of  the  building  as  a  ba.se  hoa- 
Mr.  Emmons  in  1909,  1910  and  1911.  The  pital  by  the  Government,  as  announced  in 
third  unit  was  al.so  started  in  1916  under  the  pre.ss,  will  not  affect  the  plans  already 
the  .same  management.  made  for  the  exposition,  as  the  space  to  be 

John    I).    Kyan    resigned    on    Sept.    3    as  occupied  will   not  be   re<juired  for  war  pur- 

l)resident     and     director    of     the     Anaconda  Poses    until    later.      An    elaborate    ))rogram 

Copper    Mining    Co.    for    the    period    of   the  has    been    arranged.      On    the    opening    day 

war,  on  account  of  the  necessity  of  dovot-  addresses    will    be    made    by    C.    H.    Herty, 

ing   all    of    his   time    to    the   service   of   the  chairman  of  the  advi.sory  committee ;   Wil- 

Government    as     Director    of    Air    Service.  U^"^  H.  Nichols,  president  of  the  American 

C.  F.  Kelley,  vice  president,   was  chosen   to  Chemical    Society ;     F.    J.    Tone,     president 

succeed    him.      Mr.    Ryan    is   also    president  '^^      ^^^      American       Electrochemical      So- 

of   the    United    Metals    Selling    Co.    and    the  c'^ty ;       and      W.       G.       Thomp.son,      pre.sl- 

Montana    Power    Co.    and    is    vice    president  ^,*^'"t       of       the       American       Institute       of 

of  the  Greene  Cananea  Copper  Co.     He  is  a  Chemical  Engineers.  Papers  to  be  presented 

director  of   the   Mechanics   and   Metals   Na-  ■^'^    t^e    various    meetings    during    the    week 

tional   Bank  of   New   York,   of  the   St.   Paul  include  the  following:    "Chemical  Engineer- 

R.  R.,  the  American  International  Corpora-  mg  in  Explosives."  by  A.  Hough;  "Develop- 

tlon    and    of    the    Inspiration    Consolidated  nient  of  Nitric  Acid  Manufacture,"  by  E.  J. 

Copper  Co.     He   is  a  trustee  of  the  Ameri-  Pranke  ;    "Recovery  of   Potash   from   Kelp." 

can  Suretv  Co.  and  is  also  a  dh-ector  of  the  by    C.    A.    Higgins  ;    "Recovery    of    Potash 


Emigrant   Industrial   Savings   Bank   of   New 
York. 


Obituary 


Joseph    Hartshorne,    a    consulting    metal- 


from  Iron  Blast  Furnaces  and  Cement 
Kilns  by  Electrical  Precipitation,"  by  Linn 
Bradley ;  "Potash  from  Desert  Lakes  and 
Alunite,"  by  John  W.  Hornsey ;  "Potash 
from  Searles  Lake,"  by  H.  W.  Morse ;  "De- 
velopment of  Magnesium  Industry,"  by 
Leonard  Waldo ;  "Ferrocerium  Pyrophoric 
Alloys,"  by  Alcan  Hirsch ;  "Ferromangan- 
ese,"  by  Theodore  Swann  :  and  "Ferroallovs 
of  Si.  W,  U,  V,   Mo  and  Ti,"  bv  Joseph  W. 


lurgical  engineer,  died  at  Pottstown,  Penn.,  Richards.      Other   papers    will    bear   on    the 

on  Aug.   24,  aged  70  years.     He  was  in  the  subjects  of  ceramics  and  industrial  organic 

class  of  1873  at  the  Massachusetts  Institute  chemistry.     Many  motion  picture  films  will 

of    Technology.  be  shown  relating  to   industries   mentioned, 

Terrance  Curran,  Dominion  Government  as  well  as  to  the  oil  industries,  to  water- 
mining  recorder  in  Yukon  Territorj%  was  power  development,  and  to  safety  work, 
drowned  recently,  his  body  having  been  Members  of  the  advisory  committee  are 
found  on  Aug.  15  near  White  Horse.  Y.  T.  Charles  H.  Herty,  chairman  ;  Raymond  F. 
He  was  45  years  old.  Bacon.  L.  H.  Baekeland,  Ellwood  Hendrick, 

-vn-niar.     «ioi.nit7      formpHv    One    of    the  Henry   B.   Faber,    Bernard   C.    He.s.se.   A.    D. 

JNOrman      ^chultz,      lOimtriy      one      Ot      trie  t  ;**]„     -VVillinm    H     TsTinhnls     R     P     ■Pori-ir     W 

vners  of  the   Jumbo    and   Bonanza   mines,  ^*'^U„'„jlVi'^  H^xr    I^i??„'„ii^_  ^;^    x"^'.    -• 


which  were  sold  to  the  Kennecott  Copper 
Corporation,  died  on  Aug.  21.  aged  65  years. 
His  home  was  in  Summit,   New  Jersey. 

Prof.  Samuel  W.  Williston,  dean  of  palae- 
ontology of  the  University  of  Chicago,  died 
in  Chicago  on  Aug.  30,  aged  66  years. 
Shortly  before  his  illness  he  was  in 
charge'  of  a  corps  of  scientists  in  Texas  en- 


C.  Parmelee,  G.   W.  Thompson.  F.  J.  Tone, 
T.  B.  Wagner  and  M.   C.  Whitaker. 


New  Patents 


United    States    patent    specification    listed 


gaged   in  exploring  the  fossil  fields  of  that  below    may    be    obtained    from    "The    Engi 

state.  neering  and  Mining  Journal"  at   25c.   each. 

Joseph    Storey    Curtis,    an    American    en-  British  patent.s  are  supplied  at  40c.  each. 
gineer   who   went   to    South   Africa   in    1887,  Aluminum — Process  of  Annealing — Laur- 

died  at  Johannesburg  during  the  first  week  ence  H.  Whitney,  Pittsfield.  Mass..  assignor 

in  July,   from  a  sudden  attack   of  pneumo-  to  General  Electric  Co.      (U.  S.  No.   1.273,- 

nia.      Mr.    Curtis    first    visited   the   Rand   on  706;   July  23,    1918.) 

behalf   of   the   Rothschilds.      His   first  work         steel— Liquid     Metal-Charging     Car     for 

of    importance    there    was    to    lay    out    the  Open-Hearth     Furnace— Charles     W.      Mc- 

Langlaagte    Estate.      He    later    engaged    in  ciure    and    Edgar    J.    ReiUv,    Youngstown, 

opening    up    the    New    Ri^etfontein    .property  Qhio.  assignors  to  the  William  Pollock  Co.. 

for     the     Rhodes-Rudd-Cadecott     interests  Youngstown,    Ohio.      (U.    S.    No.    1,273,391; 

and    subsequently    the    Village    Main    Reef,  j^j.^  23    1918  ) 

which  was  the  first  deep-level  mine  on  the  '        '  '  -ti,    r^      ht  j   -ci 

Rand,      Mr.    Curtis   was   one    of   the    ablest  ^  Aluminum  Alloy  with   Zn    Mg  and  Fe.— 

geologists    on    the    Rand    and    an    authority  TJ"'r!^'l„^-^^""«'V   Schenectady,    N    Y..   as- 

on  borehole  defiections.     He  took  an  active  ffno"; ^o  ^/"^^^^  ^}l'ii^'^  ^«-      <U.   S.   No. 

interest    in    Rand   politics.      At   the   time   of  1,273,762,   July   23.   1918.) 

his    death    he   was   engaged    in   preparing   a  Aluminum    Solder    with    Cu.    Pb,    Sn    and 

history    of    the    Witwatersrand,    which    he  Zn. — David    M.    Campbell.    Brooklyn,    N.    Y. 


left  unfinished. 

sniif tiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiitliliitt"ii<«t"<<< 


Societies 


Mining      and      Metallurgical      Society     of 

America.     The   New   York   section   held   Its 

lonthlv   meeting  on   Sept.   5   at  the  Colum- 


(U.  S.   No.   1,273,146;  July  23,   1918.) 

Drill  Holder,  Rock. — John  M.  Calderwood, 
Spanish  Fork.  Utah.  (U.  S.  No.  1,273,733; 
July  23.  1918.) 

Platinum  Extraction  From  Sands.  Process 
tor. — Russell  Thaver.  Philadelphia.  Penn. 
(U.  S.  No.  1.273.202;  July  23.   1918.) 

Concentrating  Table — Earnest  T.,.  Stand- 
ley,   Ru.sh.   Ark.    (U.   S.   No.   1.273.946  ;   July 


May  7.  1918.) 

Electric      Furnace — Carl      A.      Pfanstiehl. 


bia  University  Club.   4  West  43rd  St..  New  30,    1918.) 

York.      The   guest  of  honor.   C.   W.   Puring-  Electric    Furnace   Especially  Adapted   for 

ton.    addressed   those   present   on   the    "War  zinc — Hans  Nathusius.  Friedenshiitte  Kreis 

Activities    of    the    American    Committee    of  Beuthen.    Germany.       (U.    S.    No.    1.265,485  ; 
Engineers  in  London." 

Association    of    Iron    and    Steel    Electrical  

Engineers  will  hold  its  twelfth  annual  con-  \^^aukegan.  III.,  assignor  to  Pfanstiehl  Com- 
vention  at  the  Southern  Hotel.  Baltimore,  panv.  Inc.  :  North  Chicago.  111.  (U.  S.  No. 
Md  on  Sept.  11  to  13.  Papers  to  be  read  1.273.020;  July  30,  1918.) 
include  the  following:  "^''^op^^tic  E"S;in6  Ferrosllicid.  Manufacture  of  Shaped  Cast- 
Stops."  by  Walter  Greenwood.  f<iffty„f"-  i^gs  of— Napoleon  G.  Petinot.  New  York, 
gineer  nf  the  Ohio  Works.  C^arnegie  Steel  ^^^  assignor  to  United  States  Alloys  Cor- 
Co.  ;  ''Bridge-Motors  for  Overhead  T^^^^^  poration.  New  York.  N.  Y.  (U.  S.  No. 
ing   Cranes."    by    R.    H.    McLain  .      Condcn-  ^  g;.}  .-jfio  ;  Julv  30.   1918.) 

^7V  D    P^eSfon,   of  ^Wheele^  Condenser  ^  Gold.  Silver:  Method  of  Cleaning-Charles 

anri  VnP^ineprine    Co      Pittsburgh  ■    "Stand-  Burrows  Morey  and  Charles  Joseph  Huber, 

a?diz.^VoTof"Rl^in?s^FL'arge^^  Bu^alo,    N.    Y.,    assi|no^s    to    I  ai^in    Co 

Motors."   bv  K.   A.   Pauly.   General  Electric  Buffalo    N.   Y.      (U.   S.   No.    1,274.186  .   July 

Co.,      Schenectady,      N.      Y. ;      "Electrically  30,  1918.) 
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SAN    FRANCISCO — Aug.   28 

Gold  Dredging  in  California  is  to  be  re- 
duced one-third  by  the  volu.Uary  surrender 
by  the  companies  of  one-third  of  the  e lee 
trie  power  they  consume,  according  to  an 
announcement  made  recently  by  Power  Ad- 
ministrator H.  G.  Butler  About  -1-  gold 
dredges  are  operating  in  California  2.  ot 
them  operated  by  two  companies,  tlie  Psa- 
tomas  Consolidated  Co.  and  the  Consoli- 
dated Goldfields  Co.  Operations  are 
confined  principally  to  the  American  and 
Feather  rivers,  whore  the  power  .short- 
age is  severe.  This  voluntary  lessening  ot 
consumption,  said  Mr.  Butler,  does  not  in- 
sure against  a  greater  curtailment  m  the 
future  if  essential  war  industries  demand  it. 

Siskiyou   County   Chrome  >Iines   have  at- 
tracted  recent   attention  of  the   U.    b.   Geo- 
logical Survev.     John  S.  Diller  has  complet- 
ed a  survev  "of  the  chrome  regions  in  that 
countv    respecting    the    possible    and    prop- 
able  production  and  the  efforts  being  made 
to   mine  and   ship   the   product.      From   this 
region  he  went  to  southwestern  Oregon  and 
from  there  will  go   into   Del   Norte  County. 
Calif.     Taking  a  broad  \'iew  of  the  chrome 
possibilities     in     what     may     be     generally 
termed  the  Klamath  River  region,  it  will  be 
found   that    the   chrome-bearing   formations 
extend    along    both    sides    of    the    Klamath 
for    its    entire    length    across    the    northern 
part  of  Siskivou  County  and  into  the  north- 
ern   part    of    Humboldt     County     and    the 
southwestern  corner  of  Del  Norte  County,  a 
total    distance    of    approximately    150    sec- 
tional   miles.      Its    course    is    westerly    and 
southerly  through   Siskiyou,   southwest  and 
northwest  through  Humboldt  and  northwest 
into   Del   Norte.      The   chrome-bearing  area 
mav   be   broadlv   stated   as   extending   from 
the"  eastern  side  of  Siskiyou  to  the  Pacific 
Ocean  and  from  the  central  portion  of  Hum- 
boldt   Countv    to   the   southern    part  of   Jo- 
sephine County    Ore.,  an  area  covering  1^0 
miles    east   and   west    and    100    miles   north 
and  south.      In  Siskiyou  County  Chrome  min- 
ing began  in  the  vicinity  of  Dunsmuir,  on  a 
deposit     now     owned     by     the      California 
Chrome    Co.     With    the    exception    of    this 
property,  little  chrome  mining  was  done  m 
the  county  until  the  present  war  created  a 
demand  for  chromium  and  chrome  ores.  In 
the  last  three  years  the  development  has  ex- 
tended  into   all  parts  of  the  county   where 
possibility  of  production  was  apparent,  and 
todav      there      is      active      development    or 
production    at    numerous    points,    including 
Dunsmuir,    Gazelle.    Callahan,    Fort    Jones, 
Yreka,   Gottville,   Hamburg,    Scott   Bar   and 
Seiad.     It  is  probable  that  Siskiyou  is  now 
the   largest    chrome    producer    in    the    state. 
The    recent    action    of    the    Department    of 
Agriculture  upon  the   initiative  of  the  War 
Minerals  Board  in  starting  road  work  on  the 
Klamath    River   will    result    in    a    large    in- 
crease   in    the    Klamath    region    production. 
The    recent    activity    extends    from    Yreka 
northwest    to   Preston    Peak,    a    distance    of 
100  miles.     At  Preston  Peak  camps  30  men 
are    employed.      In    the    vicinity    of    Sha.sta 
River  and  Happy  Camp   and  on  to  Beaver 
Creek    15    or    more   deposits    are   under    de- 
velopment. New  camps  are  being  established 
In  the  Scott  River  and  Hamburg  and  Seiad 
dlBtrlcts.      The  Dolbear  mines  employ  80  men 
working  in  two  shifts.  Several  motor  trucks 
are  employed  to  haul  ore  along  the  Klamath 
to    Hornbrook    and    many    more    have    been 
ordered.       There     are     approximately     300 
men    employed   along  the   Klamath   and   to- 
ward Prefton   P»-ak  at  mining  and  hauling. 
Altogether.  Siskiyou  County   Is^  producing  a 
large  phare  of  the  chrome  required  by  Gov- 
f^rnm^nt    work    In    the    present    war,    as    In 
the    earlv    davs    of    California    gold    mining 
thiH  countv   produc'd    a    large  share  of  the 
eold    that    helped    th'-    Government    in    the 
Civil  War. 

DKNVKR — Aug.    2« 
The  N'-w   Bevenne  Illll  Ih  holding  the  at- 
tention   of   folorado   mine   op'Tator.s.    and    Is 

CT'r," ■    '■  ■  -'•'  •  '  '■  •■'■'•ount  of  Its  re- 

^j.,  ■  '  k  an  apparent 

a(fr  Tying  business 

ff,r  ,  ,,  .'(llow.s:     Finan- 

cial an':  ^'/'j  '<  fnanufaefurlng 

and   far-  ilng   and   ofhf-r   kln- 

dr'-d   hitv-.i •- -  .        '.   12%.     It  now  ap- 

nearf4     that     thin     claxHlflcatlon     han     b^en 
dropp'-<l  and  a  flat  deduction  of  10%  on  all 


business  is  to  be  adopted.  It  is  believed 
that  the  classification  should  give  mining 
a  larger  deduction  because  of  the  risks  in- 
cident thereto.  In  this  connection,  the 
American  Mining  Congress  has  appealed  to 
the  committee  for  a  personal  interview  with 
the  chairman,  in  an  attempt  to  correct  the 
wrong  that  will  be  done  the  mines  in  failing 
to  recognize  the  risks  in  the  mining  business. 
It  is  also  urged  that  war  profits  be  taken 
per  unit,  rather  than  on  aggregate  earnings, 
as  this  is  the  only  accurate  way  of  finding 
war  profits  in  mining. 

SAI.T   I.AKE    CITY — Aug.   30. 

Southern  Utah  Iron  Deposits  are  receiv- 
ing attention,  and  their  exploitation  is 
being  considered.  An  immense  amount  ot 
iron  is  being  used  in  the  progress  of  the 
war,  and  it  is  not  likely  that  the  demand 
will  decrease  with  the  declaration  of  peace. 
The  Government  shipyards  on  the  Pacific 
Coast  have  brought  an  increasing  demand 
for  iron  and  its  products  further  westward. 
There  is  no  question  of  the  value  and  ex- 
tent of  the  Utah  deposits.  It  has  been  a 
matter  of  finding  a  suitable  market  as  well 
as  of  transportation.  The  plans  for  the  de- 
velopment of  Utah  iron  ore  are  said  to  in- 
clude the  building  of  large  blast  furnaces 
as  well  as  the  opening  of  coal  mines  in  the 
neighborhood.  Some  of  the  owners  are  the 
Southern  Utah  Iron  Co.,  the  Milner  Iron 
Co.  and  Walker  Brothers. 

Assurance  That  the  Proposed  New  Rail- 
road into  the  west  Tintic  section  will  be 
built  during  1918  has  been  given  to  opera- 
tors in  this  district.  This  will  mean  in- 
creased activity  in  a  section  which  has 
been  neglected  for  a  long  time,  principally 
on  account  of  heavy  haulage  costs.  The 
present  wagon-haul  to  the  railroad  costs 
about  $10  per  ton.  Manganese  ore  has 
been  opened  in  several  places  in  west  Tin- 
tic  but  up  to  the  present  time  has  been 
little  developed.  The  manganese  showings 
can  be  traced  for  three  miles,  and  in  places 
float  is  found  over  a  width  of  several  hun- 
dred feet.  There  is  promise  that  the  west 
Tintic  section  may  produce  a  considerable 
tonnage  of  manganese  ore,  which  would  be 
desirable  at  this  time.  Lead,  silver,  copper 
and  zinc  also  occur  here.  Among  the  prop- 
erties are  the  Tintic  Delaware,  Deseret 
Mountain,  Scotia,  O.  K.  Silver,  Sharp,  Six 
Mile.  Utah  Zinc.  Imperial  Lead.  Utah  Ma- 
iostic.  Copper  Jack,  Lucky  Shepherd  and 
Utonia. 

PHOENIX,    ARIZ. — Aug.   28 

The  University  of  Arizona  has  signed  a 
contract  with  the  War  Department  to  con- 
tinue training  of  soldiers  until  June  20, 
1919  Special  training  is  given  m  automo- 
bile and  general  mechanics,  radio  operation, 
electricity  and  surveying.  The  first  class, 
consisting  of  2  06,  was  graduated  on  Aug.  <2b. 

The  Complaint  of  Arizona  Gold  Miners 
is  that  their  product  remains  the  one  thing 
of  value  that  has  not  mounted  in  price 
during  a  three-year  period  in  which  copper, 
lead  silver  and  zinc  have  doubled  in  selling 
value  and  wherein  labor,  supplies,  material 
and  even  transportation  and  taxes  all  have 
risen  until  the  sum  total  absorbs  the  earn- 
ings of  any  gold  property  that  is  not  in  the 
bonanza  class.  In  Arizona  the  wage  cost  is 
on  the  basis  of  the  mining  of  copper  and  the 
sale  of  that  metal  at  an  offlcially  fixed  price 
designed  to  cover  an  advance  of  wages. 
Gold  is  mined  at  a  tonnage  cost  far  above 
that  known  In  copper  mining,  and  the  re- 
fiulred  skilled  miners  are  hard  to  secure 
during  the  sharp  demand  of  the  copper 
camps  for  bosses  at  high  wages.  Present 
conditions  are  also  operating  against  the 
development  of  new  gold  mines,  for 
prospectors  or  the  average  small  de- 
velopment company  cannot  afford  to  sink 
when  every  foot  of  depth  costs  twice  as 
much  as  It' did  a  couple  of  years  ago.  J.  A. 
Purg'-vs.  superintendent  of  Ihe  United  I^ast- 
<'rn  cfimpanv,  has  statr-d  that  he  sees  noth- 
ing ahf-ad  short  of  a  bonus  by  the  Govern- 
ment on  gold  production,  based  upon  mint 
dellvf^rU-s  at  the  current  value  of  $20.67 
an  ounce.  He  passes  by  as  negligible  sug- 
gestions that  there  he  remission  of  all  taxes 
and  that  thr-  Government  take  ovor  and 
work  the  gold  mines.  Kveii  concerning  his 
own    Buggestlon.    he   writes,    "Whether   gold 


production  can  be  stimulated  indefinitely  in 
this  way  without  impairing  our  financial 
structure,  would  require  a  closer  analysis  in 
the  light  of  economic  and  financial  science 
that   I   am   prepared   to    give." 

JOPIvIN,  MO. — Sept.  2 

Criticism     of     the     Allocating     Committee 

which  has  charge  of  the  distribution  of  the 
high-grade  zinc  ores  that  bring  $75  per 
ton  in  this  district  has  been  made  to  the 
War  Industries  Board  by  A.  N.  Stanfield, 
operator  of  the  Monkey  Hill  mine,  near 
Rush,  Ark.  He  telegraphed  a  protest,  in 
which  he  charged  that  the  committee  is 
showing  special  favors,  and  complained  that 
his  company  is  not  recognized  "though 
producing  higher-grade  ore  than  any  pro- 
duced in  the  Joplin  field."  The  "Yellville 
Mining  Reporter"  gives  publicity  to  his  pro- 
test and  predicts  that  some  "interesting  de- 
velopments" may  come  out  of  it.  Local 
producers  are  inclined  to  believe  the  pro- 
test entirely  unfounded  and  ill  considered, 
and  believe  the  allocating  committee  is  do- 
ing a  hard  job  with  general  satisfaction. 

Four  Acres  of  Ground  were  lowered  to  the 
220  level  of  the  Oronogo  Circle  mine  by  the 
explosion  of  16,700  lb.  of  dynamite  on 
Aug.  21.  Part  of  the  old  mill  belonging 
to  the  company  dropped  into  the  cave 
after  the  explosion,  and  a  crusher  and 
hoist  engine  were  also  lost,  but  outside  of  this 
the  big  blast  caused  no  unforeseen  trouble. 
The  powder  was  divided  among  152  holes, 
the  largest  of  which  contain^  77  boxes.  A 
110-volt  current  was  used,  and  the  dyna- 
mite was  40%.  The  lowering  of  the  ground 
was  a  part  of  the  daylight  mining  project 
undertaken  by  the  Connecticut  Zinc  Co. 
about  two  years  ago,  when  it  was  decided 
to  strip  the  upper  surface,  shoot  down  the 
workings  of  the  mine,  and  handle  it  al- 
together as  a  steam-shovel  proposition.  The 
new  2000-ton  concentrator,  the  largest  in 
the  district,  has  been  completed  for  months, 
and  the  company  will  now  proceed  with  the 
actual  mining  operations.  S.  L.  Wilkins  is 
superintendent  and  A.  S.  Raymond  is  presi- 
dent of  the  company.  It  is  expected  that 
the  dirt  will  show  about  2%  recovery,  but 
working  three  eight-hour  shifts  a  day  the 
mill  will  be  able  to  handle  from  2500  to 
3000  tons  per  day. 

The  Oronogo  Mutual  Mill  and  Lease,  at 
Oronogo,  Mo.,  has  been  bought  by  Charles 
T.  Orr,  of  Webb  City,  who  will  operate. 
The  mine,  which  is  a  sheet-ground  property 
and  a  heavy  producer,  was  owned  by  the 
Waring  family,  and  was  managed  by  Guy 
H.  Waring.  The  Warings  took  over  the 
property  in  August,  1914.  after  it  had  been 
idle  about  three  years.  As  the  .Judge  mine, 
it  had  never  been  a  success,  but  under  the 
stimulus  of  the  good  prices  of  1915,  War- 
ing made  of  it  a  profitable  property.  He 
enlarged  and  improved  the  mill,  and  added 
to  the  lease  until  the  mine  now  rivals  the 
locally  famous  Circle,  now  operated  by  the 
Connecticut  Zinc  Co.  C.  T.  Orr,  the 
buyer,  is  the  head  of  the  Athletic  Mining 
and  Smelting  Co.,  which  has  a  zinc  smeltery 
at  Fort  Smith,  Ark.  For  several  years  he 
has  been  operating  the  Bertha  A  and  Wing- 
field  mines,  at  Webb  City.  The  Wingfleld 
mill  was  moved  to  the  Oklahoma  field 
eight  months  ago,  where  it  is  now  in  opera- 
tion. Orr  also  is  operating  the  Athletic 
mine,  in  the  Duenweg  camp.  C.  A.  Rice, 
who  has  been  superintendent  at  the  Athletic 
for  some  years,  will  bo  superintendent  at 
the  Mutual,  and  Ray  Munson,  formerly 
with  the  Continental  Zinc  Co.,  will  be  su- 
perintendent at  the  Athletic.  No  other 
changes  in  the  ofllcers  or  crew  at  either 
property    arc    contemplated. 

HOUGHTON,  MICH. — Aug.   27 

Copper  Mine  Managers  In  this  district 
express  themselves  freely  as  being  un- 
opposed to  the  taking  over  of  the  mines  by 
the  Government  if  it  is  done  on  a  basis  that 
is  amicable  to  the  employees  of  the  mines 
nnd  to  the  shareholders  of  the  corijor.ations. 
TSTine  managements  have  generally  found  It 
Iiroflt.able  nnd  pleasant  to  consider  their 
duty  to  their  employees  quite  as  much  of 
a  business  necessity  !i.s  their  duty  to  the 
sharehold(>rs.  The  situation  as  regards  the 
total  output  of  copper  undoubtedly  could  be 
improved  If  the  Government  took  complete 
control  and  worked  the  richest  parts  of  the 
richest   mines   with    the   limited    number  o( 
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I    men    now   on    duty    in    the    mines.      Such    a 
'    solution    may    become    necessary    as    a    war 
I    measure,   but  it  cf)uld  not  be  brought  about 
'    without  an   unfair'  deal   to   the   shareholders 
■    of   small    iiroperlies.    explorations    and    low- 
j    grade     mines.     There     is     a     general     belief 
that    the    continuation    of    the    war    for    an- 
other   si.x    months    may    result    in    cessation 
of  work  at  numerous  local  exploration  prop- 
'    erties  that  are  not  i)roducing  enough  copi)er 
to    make    their    operation    worth    while,    and 
1    some  of  which  are  non-producers.     As  mat- 
I    ters  now  stand  there  can  be  no  expected  in- 
I,    ci'eas(    in  copper  output  during  the  war.     On 
I    the    other    hand,    there    will    be    a    decided 
I    falling    off    during    the     i-emaindei-    of    this 
year  and  for  several  months  in   1919,  as  the 
new  selective  draft  bill  will  take  many  men 
from  this  district.      p]ven    if  miners  ai-e  e.x- 
empted    from    service    from    now    until    the 
end  of  the  war,  there  can  be  no  additions  to 
forces.      The    Government    regulation    which 
insists  that   the  interpretation  of  the  work- 
or-fight   order    should    be    enforced    is    doing 
I   well    enough    here,    but    the    ruling    that    is 
j  supposed  to  prevent  employees  from  leaving 
I  their   jobs   and    moving    into    otlier    distrii'ts 
I  is   absolutely   without   effect    in    the   district. 
i  No  new  men  are  coming  in,  for  the  corpora- 
'  tions    are    obeying    the    rules    rigidly.      The 
j  only  hope  for  improvement   in  the   situation 
I   is  that  relative  to  electi'ic  tramming,  which 
i  has  the  handicap  that  electric   manufactur- 
j  ing  companies  are  unable  to  deliver  locomo- 
tives on  anything  like   reasonable   schedule. 

DULUTII.  :>1INX. — Aug.  28 

The  Ou.vuna  Ranjre  was  the  only  iron  dis- 
I  trict  in  the  Lake  Superior  region  to  show 
j  an  increase  of  shipments  in  1917  over  those 
in  1916,  and  this  year  shipments  will  ad- 
vance over  those  in  1917.  More  than  500,- 
I  000  tons  of  manganiferous  iron  ore  was 
!  shipped  from  the  Cuyuna  range  last  year. 
1  Before  the  war  the  greater  part  of  this' 
]  product  used  in  the  United  States  was  im- 
'  ported.  It  is  estimated  that  the  Cuyuna 
;  will  ship  2.800.000  tons  of  both  iron  and 
I  manganiferous  ores  this  year. 


[  .SrOKANK — .Vug.  26 

!       The    OolcJ    Conference    to    be    held    in    Spo- 
!  kane   Sept.    5  and  6  under  the  direction  of   the 
;  Northwest  Mining  Association    is  causing  a 
'  wide  discussion.     Frank  A.  Ross,  one  of  the 
prominent    mining    authorities    in    this    sec- 
1  tion,   in   attempting   to   head   off   radical   ac- 
tion   by    the    conference,    gives    out    the    fol- 
1  lowing   suggestions:    "First,    put    into    prac- 
tical   ajiplication     the     recognition     of    gold 
i  mining    as    a    war    industry,     with     special 
privileges      as      to      taxation,      priority      in 
1  obtaining  supplies,  transportation  and  labor. 
'  Second,    grant    the    immediate    induction    of 
labor,    as   has   been   done    in    the    lumber    in- 
dustry.    Third,  build  trunk-line  motor-truck 
'Is    to    inaccessible    gold    fields,    precisely 
the    spruce    forests    have    been    made    ac- 
sible      by       government-built       railroads. 
,  Fourth,  extend  financial  aid  to  such  proper- 
ties as  may  be  judged  by  qualified  Govern- 
|ment  specialists  to  be  capable  of  producing 
metals  essential  to  the  conduct  of  the  war. 
I  Fifth,   grant  a  bounty  on  all   new  gold  pro- 
;duced   by    the    mines    of    the    United    States, 
the  same  to  be   paid  by  the  Canadian   gov- 
ernment on   new   Canadian   gold.      This   last 
suggestion  concerns  us  most  ;   it  has  divided 
1  public   opinion,    yet    it    is    the    most    popular 
plan  advanced.      Any  bounty  must   apply  to 
new    gold   from    both    bona-fide   gold    miners 
|and   placers   and    also    to   the    gold    in    other 
lOres  in  which  the  gold  is  a  byproduct.    This 
, arrangement    is    easily    made.      There    is    a 
vast   difference   between    granting   a    bounty 
for  the  production  of  gold  and  decreeing  an 
increase   in  the  standard  value  of  an   ounce 
of   gold.      The    former    is    a    national    affair 
land  thoroughly  practicable  :  the  latter  is  an 
international     problem     and     fraught     with 
dangerous    financial    complications    too    vast 
jfor  contemplation    if   used    as   an    expedient. 
'.\  bounty  on  gold  is  perfectly  feasible  as  a 
war    measure    and    certain    to    produce    de- 
sired  results.      In   my  opinion,   a   bounty  on 
gold    would    not    cause    the    melting    of    old 
gold    in    the     form    of    plate,     jewelry    and 
coin.      In   the   first    place,    workmanship   and 
.successive    profits    give    to    gold    plate    and 
jewelry  a  market  value  considerably  in   ex- 
cess of  the   \alue  of  the  gold   contained.     A 
bounty   would    not    be    so    high    as   to    tempt 
■)wners  of  such   articles  to  melt   them   down 
and   take   the   chance   of   dis])osing   of    them 
'ontrary   to  such    laws   as   could   be   quickly 
passed  to  cover  the  case   if  they   do   not  al- 
ready    exist.       There     is     little     gold     coin 
that  would  be  obtainable  for  melting   down 
■in  face  of  laws   so   drastic   that    few   would 
run    the    risk    for    the    sake    of    the    bount.v. 
The  objection  that  bullion  would  come  from 
'oreign   countries    is   groundless,    for    it   does 
lot   enter   a    foreign    countiy    except    in    ex- 
change  for  commodities   and   subject   to   the 
■surveillance  of  the  authorities  or  when  spe- 
/iallv  ordered  thereby.     Certainly  no  bounty 
"Vould    be   paid    on    smuggled    bullion    under 


the  followmg  plan:  i.,ei  th,.  bounty  be 
granted  on  all  new  gold  produced  unaer 
these  conditions:  First,  that  gold  or  dor^ 
bullion,  shall  be  bought  onlv  upon  identifi- 
cation of  the  ijossessor  and  after  explana- 
tion of  the  origin,  purchase  to  be  made  at 
places  to  be  d(>signated  bv  proper  author- 
ities, notably  at  the  mint  or  refineries  ■  sec- 
ond, in  heu  of  bullion,  the  appli<-ant  shall 
present  certificates  from  the  mint  that 
bought  his  bullion,  or  from  the  public  mill 
or  smelter  that  bought  his  ores;  third,  (nat 
all  such  certificates  from  public  mills  or 
smelteries  shall  be  offlciallv  endorsed  bv  a 
Government  inspector  of  ore  shipiiu'iits. 
Government  inspection,  of  course,  is  a  step 
toward  Government  regulation  of  public 
mills  and  smelteries,  although  offered  solely 
as  a  war  measure.  I  do  not  favor  Goverri- 
ment  ownershiii  or  control  of  public  mills 
and  smelteries,  but  I  am  in  favor  of  Gov- 
ernment regulation.  Onlv  heavv  shippers 
have  been  able  to  afford  to  have  repre- 
sentatives present  during  the  critical  opera- 
tions of  weighing,  crushing,  sampling  and 
assaying  of  their  ores.  By  far  the  greater 
part  of  the  popular  distrust  of  public  mills 
and  smelteries  and  of  the  bitter  agitation 
against  them,  is  due  solely  to  the  lack  of 
a  personal  rei)resentative.  It  is  inconcciiv- 
able  that  mills  and  smelteries  should  offer 
objection  to  so  reasonable  an  arrangement, 
in  view  of  its  justice  and  also  of  the  direct 
benefit  to  tliemselves  to  be  gained  Ijv  a  bet- 
ter bu.siness  relation   to  the  mining  "public." 

VIOTOKI.X.    B.    C. — AuB.    26 
Consolidated     .^lining    &     SmeUinfir     Co.    of 

Canada  has  announced  an  increase  of  5.')c. 
per  ton  in  treatment  rates  on  all  lead  ore.1 
received  at  the  Trail  smeltery  after  Aug. 
1.  This  increase  lias  been  made  necessary 
by  the  increase  in  the  i)rice  of  coke  and 
freight  thereon,  increase  in  wages  at  the 
smeltery  and  increased  freight  rates  upon 
lead  bullion  shipped  to  Montreal.  The  circu- 
lar letter  containing  notice  of  the  advance 
is  as  follows:  "Since  Schedule  B,  lead  ore 
rates,  was  jiublished,  we  have  been  obliged 
to  pay  40c.  per  ton  more  for  coke  to  the  col- 
lieries, which  under  that  schedule  amounts 
to  an  increase  of  10c.  per  ton  of  ore.  In 
addition  to  this,  there  may  be  an  increase 
of  freight  on  coke,  but  we  are  not  certain 
yet  of  this,  and  there  will  be  a  further  in- 
crease in  price  effective  Aug.  1.  We  have 
been  obliged  to  increase  the  wages  at  the 
smeltery  by  30c.  a  shift,  so  that  there  is  an 
increase  of  45c.  per  ton  under  Schedule  B 
on  this  account.  Effective  Aug.  1  we  will, 
therefore,  increase  the  base  rati'  under 
Schedule  B  by  55c.  per  ton.  plus  257t  of  the 
further  increase  in  coke  price  and  freight. 
Rffective  Aug.  12.  rates  on  lead  from 
Tadanac  have  been  increased  to  $14. .30  to 
Toronto  and  .f  16.50  per  ton  to  Montreal. 
The  increase  in  the  freight  rate  from  that 
which  prevailed  on  Feb.  1  is,  therefore,  $2. .30 
per  ton  on  shii)ments  to  Toronto  and  com- 
mon points,  and  $4.50  per  ton  to  Montreal 
and  common  points.  Beginning  with  shij)- 
ments  received  here  in  August,  we  shall 
be  obliged  to  make  an  adjustment  on  ac- 
count of  this  freight  increase.  As  there  is 
a  considerable  difference  now  between  the 
Montreal  and  Toronto  freight  rates,  and  it 
is  impossible  to  forecast  the  distribution 
owing  to  variations  in  munition  demand,  we 
therefore  proi)ose,  as  the  simplest  plan,  to 
make  this  adjustment,  commencing  with  ore 
received  in  August,  by  reducing  the  lead 
settlement  price  by  the  actual  increase  in 
the  lead  freight  rates.  We  will  advise  you 
as  soon  as  jjossible  of  the  amount  of  the 
further  increases  in  coke  price  and  freight." 

COIl.\I.T.  ONT — .Auk.  29 
Delay  in  the  Improvement  of  the  wagon 
road  from  Klk  Lake  to  Gowganda  which 
was  promised  by  the  government  in  the 
spring  has  caused  complaint  on  the  jiart 
of  the  operators  of  the  Gowganda  silver 
district,  and  has  deferred  some  projected 
exploration  plans.  Though  there  is  onh- 
one  producing  mine  in  the  district,  there 
are  a  large  number  of  explorations  under 
way,  all  of  which  have  been  seriousl.v  ham- 
I)ered  by  the  high  cost  of  transportation. 
The  lack  of  electric  power  for  operations  is 
another  drawback.  The  Miller  Lake- 
O'Brien  has  a  limited  power  installation 
at  the  north  outlet  of  Gowganda  Lake,  but 
this  does  not  meet  the  demands  of  this 
mine  alone,  and  it  was  closed  recentl.v 
by  a  break  in  the  hydraulic  machinery.  The 
South  Bay  Mines  Co.  has  made  a  partial 
installation  of  i)ower  at  the  south  end  of 
the  lake,  using  the  flow  and  falls  of  Hang- 
ing Stone  Lake,  but  difficulties  in  financing 
have  deferred  comi)letion  of  this  installa- 
tion, probably  until  next  season  The  in- 
itial power  from  the  Hanging  Stone  ))roj/»ct 
is  only  about  300  hp.,  which  will  be  used 
by  the  nearby  prospecting  undertakings, 
but  a  i)roposed  tunnel  to  divert  tlie  waters 
of  a  branch  of  the  Montreal  River  will  in- 
crease this  several  times.  The  labor  situa- 
tion  in   the  district   has   improved  somewhat 


by  tile  influx  from  gold  operations  in  north- 
ern Ontario,  which  have  closed  or  been 
cuitailed  unaer  the  general  policy  of  gold 
operators  of  the  [jrovince.  The  priiiciiial 
explorations  are  proceeding  in  the  vicinity 
of  Alillwr  Lake  under'  the  stimulus  of  the 
developments  in  the  Miller  Lake-(j'Brieii 
mine,  owned  by  M.  J.  O'Brien,  of  Renfrew, 
Ontario.  This  mine  shipp.d  20,000  000  oz 
last  year,  and  has  a  developed  reserve  or 
several  million  ounces.  The  ore  was  dis- 
covered at  a  depth  of  abr>ut  400  ft.  in  the 
diabase,  continued  up  to  '  the  overlying 
Keewatin  formation.  where  the  silver- 
ceased  to  be  found  in  the  vein,  although 
the  vein  continued  into  the  Keewatin.  Most 
of  the  work  by  other  companies  is  directed 
toward  (Inding  the  extension  of  the  Miller 
Lake-O'Brien  vein  or  vein  systems.  So 
far  no  conclusive  results  have  been  secured 
on  the  adjoining  property.  The  Crown  Re- 
serve Co..  of  Cobalt,  has  three  claims 
on  the  Keewatin-diabase  contact  and  is 
now  sinking  a  shaft  100  ft.,  and  drifting 
southeast  along  the  vein  cour.se.  The 
Castle  property  on  the  same  contact  and 
adjoining  the  Miller  Lake-O'Brien  prop- 
erty is  under  contr-act  to  the  Trewthev  Co. 
of  Cobalt.  The  T.  C.  177.  known  also  as 
the  "O'Brien  lOxtension,"  is  exploring  claims 
in  the  Miller  Lake  section.  The  Reeve- 
Dobie.  Ciews-McFarlin  and  the  Clevenger- 
I'rophet  companies  are  developing  a  dia- 
ba.se  area  west  of  the  lake  on  the  Mann 
Ridge.  Nothing  has  been  done  on  the 
Mann  property,  which  now  includes  the 
Boyd-Gordon,  since  the  negotiation  with 
the  Scottish  syndicate  ceased,  in  1914  The 
property  has  been  offered  for  .sale  for  J40ii  - 
il  w*  ^T'^*"  ^^'^  ^'■'^  property,  on  which  about 
J.200,000  .was  spent,  is  idle.  On  Le  Rov 
Lake,  east  of  Gowganda,  F.  H.  Collins  of 
iNew  ^  ork.  is  carrying  on  surface  exi)lora- 
tion.s  and  sinking.  The  Canadian-Gow- 
ganda.  also  east  of  Gowganda  did 
.some  drilling  last  winter,  but  no  work 
IS  being  done  this  season.  The  Hudson 
Ba.v  Co.,  of  Cobalt,  has  suspended  work 
m  Leith  Township,  about  four  miles  south 
of  Hanging  Stone  Lake.  after  doing 
a  large  amount  of  exploration,  with  re- 
ported good  results.  The  Silverado  In  the 
same  district,  is  operating  on  a  small  .scale 
Both  of  the.se  properties  are  hampered  by 
ditficult  transportation.  The  general  pros- 
Iiects  for  the  Gowganda  district  are  con- 
sidered good,  and  a  number  of  englneer-s 
have  been  in  the  district  this  season"  In 
connection  with  new  negotiations  and  new 
work. 

Qri;BK(— Aug.  2K 
The  Kast  Itrougliloii  .\sbe>.tos  DiNtrirt  is 
actively  endeavoring  to  meet  the  special 
demands  for  "paper  stock"  and  other  fibre 
produced  by  the  mines  in  this  part  of  the 
Quebec  asbestos  district.  The  Quebec  .As- 
bestos Co.  has  restored  its  mill  after  the 
fire  of  last  spring,  and  is  treating  about 
350  tons  daily.  The  introduction  of  steam- 
shovel  mining  in  the  open  pit  has  greatlv 
r<duced  costs  and  simplified  operating.  The 
material  is  now  crushed  in  the  pit  and  con- 
veyed by  belts  to  the  drier.  Improved 
milling  has  increased  the  percentage  of 
"Iiaper  stock"  grade.  The  adjoining  lOast- 
ern  Townshijis  property  has  been  acquired 
on  a  contract  purchase  by  the  Asbestos  and 
Rubber  Works,  of  New  York,  and  is  operat- 
ing. The  Fraser  mine,  owned  by  the 
A.sbestos  Corporation,  has  completed  "a  mill 
and  is  ojierating.  Some  "crude"  is  pro- 
duced from  this  in-operty.  Kxtensive  min- 
ing develoi)ment  is  under  wav.  The  Mont- 
real proi)erty  to  the  east  of  the  Fraser  !s 
under  option  to  a  Boston  svndicate.  which 
I)uri)oses  completing  the  mill  and  getting 
In  operation  in  the  spring.  The  Boston 
proiierty  in  the  east  end  of  the  belt  i.«. 
idle,  owing  to  transport  difficulties  from  the 
new  pit  opened  by  the  com)iany  about  one 
mile  from  the  mill. 

.^IKXICO    CITY.    .Mi:x. — .\UK.    20 

The  Kl  Bordo  .Mines,  in  the  Pachuca  dls~ 
trict.  have  been  purchased  bv  the  Santa 
Gertandis  Co..  which  will  operate  them.  The 
Real  del  Monte  y  Pachuca  Co.  is  ojierat- 
ing  all  of  its  mills  to  full  capacity.  It  is 
exiiected  that  the  Pachuca  district  will  mill 
over  a  million  tons  this  .vear.  A  letter 
of  recent  date  fr-om  a  Mexican  engineer 
says,  "Outside  of  the  centr-al  district  Pa- 
chuca, El  Oro.  Tlapujahua.  Guanjualo, 
Zacatecas,  Pozos  Asientos.  and  .Angan- 
gueo.  and  some  districts  of  the  north,  like 
Catorce  and  surr-oundings  and  the  mines 
situated  near  the  Laredo  line  in  Coahuila 
and  Nuevo  T>eon.  all  the  rest  of  the  riiining" 
sections  ar-e  in  bad  condition,  and  the  out- 
look is  uncertain.  It  is  riskv  to  venture 
trips  on  the  Central  railway  liorth  of  Zac- 
atecas. although  there  are  some  mines 
working  in  Durango.  In  .lalisco.  the  Am- 
paro  is  working,  but  it  is  difficult  to  oper- 
ate in  the  "Horte"  district.  With  regard 
to  mines  in  the  south  of  Mexico,  operations 
.are    impossible." 
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ALABAMA 

Jefferson    County 

XATIOXAL  STKEL  PRODUCTS  (Besse- 
mer)— Specifications  are  out  for  a  25-ton 
steel  castings  plant,  inoludingr  150  x  40  ft. 
building',  and  general  steel  foundry  equip- 
ment.     W.  J.   Long  is  president. 

SLOSS-SHEFFIELD  STEEL  &  IROX 
(Birmingham) — Ground  broken  for  coke 
and  byjiroducts  plant  and  for  fabricated 
.steel  works,  to  cost   about   $9,000,000. 

WOODWARJi  IROX  (Woodward)  — 
"Working  on  estimates  for  a  $25,000,000  steel 
mill  to  be  financed  by  the  Government. 

ARIZONA 

Cochise    County 
NORTH  TIGRE   (Douglas) — Has  ordered 
a  50-ton  concentrator. 

Gila  County 

ARIZOXA  COMMERCIAL  (Globe) — Sul- 
phide body  has  been  opened  up  on  1500 
level. 

Mohave   County 

EMERALD  ISLE  (Chloride) — Additional 
precipitation  unit  to  be  in  operation  early 
in  September  and  will  add  2000  lb.  of 
cathodes  to  present  daily  copper  production. 

TUCKAHOE  (Chloride) — Has  installed 
hoist  secured  from  Pictured  Rock  shaft  at 
Oatman. 

BAXXEIR  MIXES  (Kingman) — Compres- 
sor plant  has  been  installed. 

CACTUS  QUEEX  (Kingman) — Machin- 
ery hfLS  been  purchased  and  when  installed 
the  main  shaft  will  be  sunk  to  500  ft.  and 
crosscutting  begun.  H.  E.  Barbee  is  direct- 
ing manager. 

CEDAR  MIXES  (Kingman) — To  be  re- 
opened,  and   will   mine   silver   ore. 

FRISCO  MIXES  (Kingman) — Crosscut- 
ting  toward  vein  on  300  level.  Shaft  to  be 
sunk  to  500  level. 

GRAXXIS  (Kingman) — Shaft  being  sunk 
and   has  reached   50   ft.   below   tunnel   level. 

HACKBERRY  (Kingman) — Main  shaft 
has  reached  800  level.  Flotation  plant  is 
being  installed. 

FIED  CAP  (Kingman) — Reopened  and  is 
showing  good  gold  ore.  Is  being  developed 
by  tunnel  and  a  crosscut  is  now  being 
driven  toward  the  hanging  wall. 

YUCCA  TUXGSTEX  (Yucca) — Operating 
new  60-ton  mill,  and  producing  carload  of 
concentrates  monthly.  Output  taken  by 
the  CJovernment.  Flotation  is  to  be  added. 
Harvey  Klotsch  is  in  charge. 

Pinta   County 

DAILY  ARIZOXA  (Catalina) — Prejmring 
to  resume  work  and  repairing  roads  for 
use  of  heavy  traction  engine. 

GUXSIGHT    (Gunsight) — Stoping    .silver- 
lead  ore  in  vein  at  depth  of  170  ft.     Other 
old  mines  are  operating  in  same  district. 
Santa  Cruz  County 

TRBX'CH  (Patagonia) — Compressor  and 
drill  <-<iuipment  has  been  provided  to  sink 
shaft  200  ft. 

Yuma    County 

RED  CLf)UD  (Yuma)— Equipped  with 
mill  and  new  electric  pumps.  To  sink  shaft 
from  present  500  level. 

(    XMKOKMA 

\inuili>r    County 

GWI.V  (I'aloma)  —  Mining  and  milling 
maf-hlnery,  Irirluding  lOO-sfamp  mill,  steel 
hoi.«t.  romi<r<-t<HorH  and  six  milfs  of  <'a.st 
iron  pipe,  and  a  sheet-iron  building,  have 
he«n  Hold  and  are  to  be  converted  to  war 
iiH«?H.  Mine  haH  been  idle  for  a  number  of 
yeant  and  reopening  haw  been  discouraged 
be«-auHe  of  high  cost  of  unwatering.  l^^irge 
tonnage  of  good  ore  known  to  be  unde- 
v»-loped.  Ha."  record  of  large  gold  produc- 
tion and  wajj  the  (irnt  in  the  Mother  Ix)de 
region  to  be  equipped  with  Hteel  hoist. 
Kldorixlo    County 

INOUAHAM  (A^hvllle)  — I'.eopened  after 
Idlf-nww  of  hlx  montliH.  Equipped  with  10- 
Htamt)  mill.  Developed  by  500-ft.  tunnel 
and   250  ft,  drift. 

PKLICA.V  r'HROMK  (Folnom)— New 
unit    belnif     inKtalled     to     Increas*'     concen- 


tratmg  capacity  from  50  to  100  tons.  Water 
pumped  from  American  River.  Noble  Elec- 
tric  Steel   Co.    is  owner. 

Liussen    County 

GOLD-SILVER  DEPOSITS  in  Mountain 
Meadow  district  being  prospected  and  35 
claims  recently  recorded.  One  group  of 
claims  is  east  of  Goodrich  ranch  ;  the  other 
is  west  of  Brown  ranch.  Well-defined  vein 
outcrops,  which  are  cut  by  a  fault  at  right 
angles  with  the  northwest  and  southeast 
course   of   the   formation. 

Slodoc   County 

HESS  (Alturas) — Old  producer,  in  Hay- 
den  Hill  district,  made  recent  shipment  of 
bullion. 

Nevada  County 

LIBERTY  HILL  (Washington)  —  Dam 
and  by-pass  under  construction.  Cleaning 
out   ditches  and   reservoirs. 

Plumas    County 

LIME  DEPOSITS  at  Virgilia,  on  the 
Western  Pacific,  to  be  developed  with  the 
purpose  of  obtaining  lime  for  fertilizing 
orchard  lands  in  Oroville  region. 

San  Luis   Obispo   County 

CHROME  SHIPMENTS  from  J.  F.  Beck- 
ett deposit,  in  Los  Osos  Valley,  begun  Aug. 
12  at  rate  of  two  carloads  a  week.  Beckett 
has  taken  lease  on  manganese  deposit  five 
miles    southeast   of    San    Luis    Obispo. 

Sierra    County 

HYDRAULIC  MINES  at  Brandy  City 
and  Howland  Flat  being  prepared  for 
winter  work.  Brandy  City  Co.  installing 
new  restraining  barrier  and  modern  eouip- 
ment  for  handling  gravel.  Loftus-Blue 
Lead  improving  and  reinforcing  Slate  Creek 
dam  near  Howland  Flat,  which  also  holds 
tailings  from  the  mines  at  St.  Louis.  Com- 
pany in  position  to  handle  10,000  cu.yd. 
gravel  per  day.  Several  smaller  placer 
mines   also   getting  ready   for   winter   work. 

Tuolumne    County 

OAK  HILL  (Cooperstown) — Lumber  and 
machinery  arrived  for  new  plant.  Develop- 
ment encouraging. 

DUTCH-SWEEXEY-APP  (Jamestown)— 
Timber  received  for  construction  of  new 
mill.  New  steel  headframe  will  be  installed 
at   the   Dutch. 

Tuba    County 

WALKER  (Spencerville)  —  Machinery 
ready  for  new   Installation. 

UTAH 
Box  Dlder  County 

LAKE  VIEW  MIXING  (Saline) — Some 
zinc  ore  and   zinc-lead   ore   being  produced. 

Juab    County 

TINTIC  SHIPMENTS  for  the  week 
ended  Aug.   24  were  158  cars. 

EMPIRE  MINES  (Eureka)  —  Xew  ore 
oijened  in  drift  to  east  on  1800  level  of 
Lower  Mammoth  part  of  extensive  hold- 
ings. Property  is  the  consolidation  of  a 
number  of  holdings.  Knight  interests  are 
in  control. 

TIXTIC  STANDARD  (Eureka) — Ship- 
ments hampered  by  trouble  with  motor 
trucks. 

l*iut«    County 

MINERAL  PRODUCTS  (Marysvale)  — 
Experimental  work  recently  done  with  view 
of  recovering  suli)huric  acid,  driven  off  in 
roasting  alunit<'.  Reduction  plant  to  pro- 
duce metallic  aluminum  from  residues  being 
considered. 

Salt    I.iuke   Count.v 

ALTA  CONSOLIDATED  (Alta) — Work 
to  be  done  in  two  winzes  on  Silver  King 
fissure. 

PERUVIAN  (Alta) — A  4000  ft.,  100-ton 
tramway  to  carry  ore  down  below  the 
snowslide  line  in  .Superior  gulch  is  to  be 
comi)leted  in  about  thrc<-  months.  Load- 
ing station  to  be  on  line  of  railroad  of 
Little  Cottonwood  Transportation  Co.  .1. 
I',    Clays    is    manager. 

.SOUTH  HECLA  (Alta)  —  Four  stop.-s 
openod  In  sulphide  zone  to  east,  and  old 
carbonate  stojjeH  In  west  still  producing. 
Prospecting    and    development    being    done. 


MONTANA  BLNGHAM  (Bingham)  — 
Tunnel  cut  Mayflower  vein  of  Fortuna  on 
dip  1300  ft.  below  old  Mayflower  workings. 
Upper  levels  produced  much  good  chalco- 
cite  ore   in   Mayflower   ground. 

AMERICAN  CONSOLIDATED  (Salt 
Lake — Property  adjoining  Cardiff  in  south 
fork  of  Big  Cottonwood  being  developed  by 
tunnel,  and  small  stringers  of  ore  are  being 
followed. 

Summit    County 

DALY  WEST  (Park  City)— Crosscutting 
from  1200  level  of  Daly  Judge  to  Daly 
West  shaft.  Crosscut  expected  to  be  com- 
plete early  in  September  and  stations  will 
be  cut   in   October. 

SOUTH  PARK  (Park  City)— Has  ac- 
quired three  mining  claims  in  American 
Fork  and  Snake  Creek  districts  from  Alta- 
Park    Company. 

CANADA 

British    Columbia 

CHROME  DEPOSITS  in  the  Rossland 
district  are  being  prospected  and  investi- 
gated by  private  individuals  and  govern- 
ment agents.  Several  locations  have  been 
inade.  William  Thomlinson  advises  pros- 
pectors in  this  district  to  have  their  ore  also 
tested  for  platinum.  . 

DELLIE  MINING  AND  MILLING  (Ains- 
worth) — Organized  to  take  over  property  of 
Silver  Hoard. 

EDEN  AND  CREJSCENT  (Ainsworth)  — 
Raise  completed  to  surface. 

MOUNTAIN  CHIEF  (Lower  Arrow 
Lake) — Has  begun  shipping  and  expects  to 
ship  500  tons  per  morrth. 

UTICA  (Slocan)— Charles  F.  Caldwell 
again  in  charge  and  ore  shipments  re- 
sumed. 

Ontario 

WALSH  (Gowganda) — Station  cut  at  200 
level.      Drifting    to    cut    vein    on    100    level. 

COBALT  DISTRICT  SHIPMENTS  for 
the  week  ended  Aug.  24  were:  McKinley- 
Darragh,  60,000  lb.  ;  Kerr  Lake,  60,227 ; 
Buffalo,  85,453  ;  Dominion  Reduction,  88,- 
000;  O'Brien,  64,010;  Da  Rose,  78,646; 
Aladdin  Cobalt,  64,075  lb.  Total  500,411 
pounds. 

BEAVER  (Cobalt) — High-grade  ore  is 
being  taken  from  vein  recently  encountered 
on  300  level.  Orebody  containing  leaf 
silver   has  been   found  on    500   level. 

PETERSON  LAKE  (Cobalt) — Flotation 
mill  treating  60  tons  of  tailings  per  day 
from   the   former   Seneca-Superior   property. 

PROVINCIAL  (Cobalt)— To  install  40- 
ton  oil-flotation  plant  to  treat  low-grade 
ore.  An  electric  pumping  equipment  also 
will   be   installed. 

BURNSIDE  (Kirkland  Lake  —  New 
vein,  thought  to  be  an  extension  of  No.  12 
vein  of  the  Tough  Oakes,  has  been  cut  and 
shows  good  gold  content. 

ELLIOTT-KIRKLAND  (Kirkland  Lake) 
— Arrangements  being  made  for  diamond 
drilling. 

MINAKER  (Kirkland  Lake) — Shaft  down 
75  ft.,  but  has  not  cut  vein,  as  was  expected. 
Work  has  been  hindered  by  want  of  water, 

CHARETTE  CLAIM  (Boston  Creek) — 
Surface  work  h;us  uncovered  i)romising 
veins.      Mining   machinery   will   be   installed. 

MIOKKS  SYNDICATE  (Boston  Creek)— 
Plans  comiileted  for  exploration  of  this 
pi'operty    near    the    Miller    Independence. 

WHITE  RESERVE  (Ma|)le  Mountain)— 
Operations  suspended  owing  to  labor  short- 
age. 


MKXICO 

Sonora 

LILY  (Nacozari) — Has  started  extensive 
develoi)menl  work  on  large  body  of  loW- 
grade  copper  ore. 

(^ANDELARIA  (Xogales) — To  be  oper- 
ated by  a  Mexican-American  company, 
headed   by   Lazaro   Pu(>nte. 

NORTH  TKJRl.:  (Sonora) — Has  ordered 
50-ton  concentrating  jnlll. 
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The  Market  Report 
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SILVER  AND  STERLING  EXCHANGE 


Sterl- 
ing 
Ex- 
change 

Silver 

Sterl- 
ing 
Ex- 
change 

Sil 

ver 

Aug. 

New 
York, 
Cents 

Lon- 
don, 
Pence 

Sept. 

New 
York, 
CentB 

Lon- 
don, 
Pence 

29 
30 
31 

4.7550 
4.7550 
4.7550 

lOli 
lOIJ 
lOli 

49J 
495 
49J 

2 
3 

4 

4.7550 
4.7550 
4.7550 

lOU 
lOli 
10U 

49i 
491 
49i 

New  York  quotations  are  as  reported  by  Handy 
&  Harm.in  a  d  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  p«r 
troy  ounce  of  iterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Aug. 
Sept. 

Electro- 
lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

29 

30 

3J 

2 

3 

4 

]6 
36 
2« 

2« 

26 

t 
t 

t 

t 
t 

8.05 
•  05 

a.  OS 

8.05 
8.05 

7.75 
7.75 
7.75 

7.75 

in 

9 
@9» 

8J 
@9 

8J 
@9 

■   8^75 

@8.80 

8.75 

@8.80 

*  Price  fixed  by  kgraement  between  American 
copper  producers  and  the  U.  S.  Government,  accord- 
ing to  official  statement  for  publication  on  Friday, 
September  21,  1917,  and  July  2,   1918. 

t  No  market. 

The  above  quotations  (except  as  to  copper,  the 
'  price  for  which  has  been  fixed  by  agreement  between 
American  copper  producers  and  the  U.  S.  Govern- 
ment, wherein  there  is  no  free  market)  are  our 
Appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers 
and  agencies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing  values  of  the  metals  for  the 
deliveries  constituting  the  major  markets,  reduced  to 
basis  of  New  York,  cash,  except  where  St.  Louis  is 
the  normal  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  0.  lOc. 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35e. 
<Ier  100  lb.  above  St.  Louis. 


LONDON 


Copper 

Tin 

Lead 

Zinc 

Aug. 

Sept. 

Standard 

Elec- 
tro- 
lytic 

Spot 

3M. 

Spot 

3M. 

Spot 

3M. 

Spot 

29 

30 

31 

2 

3 

4 

122 

122 

i22 

122 
122 

122 
122 

122 
122 
122 

137 
137 

137 
137 
137 

36U 
36li 

355i 
3S3i 
35li 

36U 
36H 

355J 
353i 
351i 

29i 
29J 

29i 
29i 
29* 

28J 
28J 

28i 
28i 
28J 

54 
54 

54 
54 
54 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2240  lb.,  with  American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reckoning 
exchange  at  $4.7515:£29i  =6.2576c.: £54  =  1 1.4545c.; 
£110  =  23.3333c.;  £125  =26.5151c.:  £260  =  55. 1513c.: 
£280  =  59.3937c.;  £300  =  63.6362c.  Variations,  £1 
=  0.2121205c. 


Metal  Markets 

NEW  YORK,  Sept.  4,  1918 

The  week  has  been  essentially  a  holiday 
■week,  and  the  metal  market  has  been  char- 
acterized by  little  activity. 

Copper — There  is  little  of  interest  to  re- 
port. The  labor  situation  appears  to  be 
worrying-  every  one,  and  it  is  expected 
that  August  mine  production  will  be  less 
than  that  of  July. 


Copper  .Sheets — The  oa.se  jirico  of  coppir 
sheets  is  Zi\c.  per  lit.  Coi)i»tT  wire  is 
(luoted  at  2<i  to  30c.  per  lb.  f.o.b.  mill,  car- 
load lots,  subject  to  any  change  in  the  price 
of  copper. 

Tin — The  market  is  inactive,  with  a 
weaker  tendency.  Singapore  (luoted  £301  i, 
c.i.f.,  London,  on  Aug.  29;  £3(;iJ  on  Aug. 
30  ;  (a)  on  Sept.  2  ;  £353i  on  Sept.  3  ; 
£351J  on  Sept.  4. 

(a)    No   quotation   received. 

l.,ea<l — The  situation  is  still  tight,  and 
there  is  little  to  report. 

Zinc — There  is  little  to  record  beyond  the 
fact  that  the  market  is  extremely  dull  and 
that  prices  have  measurably  weakened  since 
our  last  market  report. 

Zinc  SheetH — Unchanged  at  $15  per  TOO 
lb.  less  usual  trade  discounts  and  extras  as 
per  list  of  Feb.   4. 

The  demand  for  rolled  brass  aggregates 
at  present  4,685,000  lb.  per  day.  The 
present  production  is  2.910,000  lb.  per  day. 
These  facts  were  developed  at  a  meeting 
in  Washington  last  week  between  officials 
of  the  War  Industries  Board  and  repre- 
sentatives of  the  brass  manufacturers. 
Shortage  of  unskilled  laborers  is  at  pre.sent 
causing  a  loss  of  production  of  33 J'/' .  it  was 
declared. 

After  an  all-day  discussion  of  the  situa- 
tion, the  manufacturers  agreed  to  stop 
the  output  of  products  goinp  into  non-es 
sential  uses.  In  the  future  each  mill  is  to 
take  its  full  quota  of  Government  business. 
Every  effort  will  be  made  on  the  part  of 
manufacturers  and  on  the  part  of  officials 
to  bring-  about  conditions  which  will  per- 
mit the  speeding  up  of  the  rolled-brass 
mills  of  the  countrj'. 

Other    Metals 

Aluminnm — Unchanged. 

Antimony — The  market  has  been  weaker 
this  week.  Although  there  is  little  business, 
the  market  is  fundamently  strong.  At  the 
close  we  quote  spot  14@14Jc.  We  quote 
futures  at  131.,  c.i.f.,  in  bond,  for  Septem- 
ber shipments. 

Bismuth — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  f3.56  per 
lb.  for  wholesale  lots — 500  lb.  and  over. 

Cadmium — This  metal  is  quoted  at  $1.50, 
»??    $1.75  per  pound. 

Nickel — Market  quotation:  Ingot  40c.; 
shot   43c.  ;   electrolytic   45c.   per  pound. 

Quicksilver — Stocks  are  not  large  and 
inquiries  are  good.  We  quote  $125(nil30. 
San  Francisco  reports  by  telegraph,  $120  ; 
firm. 

Silver  and  Platinum 

silver — Owing  to  the  fact  that  the  price 
of  silver  has  been  stabilized  by  our  Govern- 
ment, and  that  the  English  authorities  have 
conformed,  there  is  nothing  new  to  report. 
London,  49Jd.,  New  York.  $1.01|  for  999 
fine,  with  the  British  government  buying  at 
$1.01  i  for  one  month,  at  designated  points 
of  delivery.  London  shipments  to  Aug.  31 
total    697,000    ounces. 

Mexican  dollars  at  New  York:  Aug.  29, 
78;  Aug.  30,  78;  Aug.  31,  78;  Sept.  3,  78; 
Sept.    4.    78. 

Platinum,  Palladium  and  Iridium — Prices 
fixed  at  $105,  $135  and  $175,  respectively. 

Ziiic  and  Lead  Ore  Markets 

Joplin,  Mo.,  AuK.  31 — Blende,  per  ton, 
high  $77.60;  Basis.  60',?  zinc,  premium, 
$75-  Class  B,  $65rt?60;  Prime  Western, 
$52.50;  calamine,  basis  40'7r  zinc.  $40(fj35. 
Average  selling  prices:  blende.  $54.36;  cala- 
mine,  $37.90;   all   zinc  ores.   $53.70. 

Lead  high,  $102.95;  basis  80',;  lead. 
$100;  average  selling  price,  all  grades  of 
lead.    $100.71    l)er  ton. 

Shipments  the  week:  Blende  10.9(3: 
calamine,  466;  lead.  1491  tons.  Value,  all 
ores   the   week,    $761,260.  „,„„cc 

Shipments  eight  months:  Blende,  318.088; 
calamine  13.923;  lead,  50.567  tons.  Value, 
all  ores  eight  months,   $21,325,030. 


On  Thursday  sellers  wanted  $60  base; 
on  Friday  buyers  offered  $52.50  base  Prime 
Western.  There  were  few  sellers  until 
evening,  but  on  Saturday  morning  many 
were  ready  to  sell,  and  in  the  afternoon 
blende  was  being  offered  buyers,  who  had 
filled   limited  orders,  at  $50   basis. 

Platteville,  Wis.,  Aug.  31 — Blende,  basis 
60'X  zinc,  highest  |)rice  rr-r)orted.  $73.50. 
Base  iirlce  for  iircmium  grade,  $75.  Ba«e 
I)rice  for  high-lead  blende,  $50  to  $52  i)er 
ton.  Lead  ore,  basis  Hi>'/,  lead,  $95  j)er 
ton.  Shipments  reixjrted  for  the  week  were 
2465  tons  bh-nde,  45  tons  galena,  and  710 
tons  sulphur  ore.  For  the  year  to  date  the 
totals  are  87,272  tons  blende,  4944  tons 
galena  and  33,143  tons  sulphur  ore.  Dur- 
ing the  week  3114  tons  blende  was  shipped 
to    separating   ))lai-ts. 

Other  Ores 

Chrome  Ore — The  inability  of  the  mar- 
ket to  ab.sorb  the  offerings  that  are  coming 
in  on  a  relatively  large  scale  has  produced 
greater  dullne.ss  than  la.st  week.  Ore  of 
40V,  grade  is  quoted  nominally  at  $1.40 
per  unit.  Ore  of  50'/,  grade  is  sold  at  a 
I)remium. 

ManjcaneHe — Unchanged. 

.Molybdenum  Ore — It  is  reported  that 
greater  quantities  of  ferromolybdenum  are 
being-  used  by  the  Oovernment.  As  the  sup- 
ply of  molybdenite  comes  from  associa- 
tions of  mining  companies,  any  free 
molybdenite  is  difficult  to  .sell.  The  nomi- 
nal quotation  is  $1,  but  there  are  no  buyers 
in,  evidence. 

Tungsten — A  business  in  fine  ores  of  sev- 
eral hundred  tons  was  done  in  the  last 
week.  Most  American  producers  are  sold 
ahead,  and  very  little  scheelite  is  offered. 
High-grade  .scheelite  realizes  $25.50  per 
unit.  High-grade  wolframite  is  quoted  at 
$24.50  per  unit.  Lower  grade  ores  are 
quoted  at  prices  ranging  from  $20  to  $25. 
according  to  the  amount  and  kind  of 
impurity 

Other   Minerals  i 

Pyrites — Spanish  lump  is  quotable  to 
those  who  possess  a  license  from  the  Gov- 
ernment at  17c.  per  unit  on  the  basis  of  9s. 
ocean  freight,  buyer  to  pav  war  risk,  less 
2''/,  and  excess  freight;  but  no  sulphur  im- 
ports are  being'  received,  nomesrtic  pvrites 
is  selling  at  a  price  of  25c.  per  unit,  "f.o.b. 
mine,  according-  to  delivery  basis.  Some 
mines  in  the  South  are  reporting  prices  as 
34c.  per  unit  for  lump  and  32c.  per  unit 
for  fines  f.o.b.   mines.      T'nchanged. 

Iron  Trade   Review 

NKW   TOKK — Sept.   4 

The  meeting-  of  iron  and  steel  manufac- 
turers in  New  York  on  Aug.  28.  according 
to  "Iron  Age,"  wa.s  occupied  solely  with  the 
labor  question,  and  the  matter  of  possible 
price  changes  for  the  last  quarter  of  the 
vear'  was  not  touched.  Leaders  in  the  in- 
dustry realize  that  even  the  present  in- 
sufficient rate  of  production  cannot  be 
maintained  unless  special  measures  are 
taken  in  connection  with  the  new  draft. 
More  important  still  is  the  maintenance  of 
existing  hours  and  the  safeguarding  of  the 
industry  for  the  period  of  the  war  against 
such  restrictions  of  outjiut  as  have  com- 
monly accompanied  union  control.  Some 
of  the  recent  Washington  decisions  of  labor 
is.sues  have  evidently  not  taken  into  ac- 
count the  grave  consequences  to  the  war 
program  which  would  result  from  a  wide 
enforcement  of  such  findings  in  the  steel 
and   metal-working  trades. 

The  conference  on  iron  and  steel  prices 
between  the  general  steel  committee  and  the 
War  Industries  Board  will  take  i)lace  on 
Sei)t.  18  at  Washington.  An  all-day  meet- 
ing of  the  committee  in  New  York  on  Sept. 
3  will  be  followed  by  others,  at  which  the 
requests  of  various  groups  of  manufac- 
turers  for  higher  i)rices   will   be  considered. 

The  Lake  .Superior  ore  movement  in 
.August  fell  93  1.000  tons  below  that  of  July, 
owing  to  the  diversions  of  vessels  from  ore 
to    grain.      Yet    with    9,725,000    tons    moved 
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last  month,  apainst  10.659.000  tons  in  July, 
the  total  for  thf  season  up  to  Sept.  1  was 
the  greatest  on  record — 39,334.000  tons, 
against  39.215.000  tons  to  Sept.  1  in  the 
previous  high  vear.  1916.  The  fact  that 
soine  pig-iron  prc-c^ucer.«  have  not  bought 
ore  enough  to  carry  them  to  next  May. 
when  1919  ore  comes  down,  indicates  the 
beginning  of  calculations  based  on  a  marked 
change   in  the   war  situation. 

riTTSBVRGH — Sept.    3 

Production  of  both  pig  iron  and  steel  in 
\u?ust  appeai-s  to  have  been  at  a  slightl> 
lower  rate  than  in  July,  but  in  view  of  cir- 
cumstances the  output  is  regarded  as  fairly 
satisfactorv.  Strenuous  efforts  are  now 
being  made  to  increase  production,  the  bot- 
tle neck  having  been  shown  clearly  to  be 
the  supplv  of  coal  for  coking,  limiting  the 
output  of  coke  and  in  turn  the  output  ot 
pig  iron  and  steel.  The  remarkable  fact  is 
shown  that  though  since  last  May  the 
weeklv  output  of  byproduct  coke  has  in- 
creased fullv  50.000  tons,  the  output  ot 
beehive  coke  has  decreased  nearly  twice 
as  much,  and  the  Fuel  and  Railroad  admin- 
istrations are  working  hard  to  rectify  the 
Bituation. 

The  increased  estimates  of  steel  require- 
ments made  bv  the  War  Industries  Board, 
running  not  under  23.000.000  net  tons  of 
finished  rolled  steel  for  the  half  year,  are 
due  in  part  to  increased  direct  war  de- 
mands bv  reason  of  the  offensive  opera- 
tions on  the  Western  front,  and  in  part 
to  large  railroad  requirements,  to  put  the 
railroads  in  condition  for  the  winter.  A 
large  tonnage  of  rails  is  now  being  pro- 
duced shell-steel  production  at  rail  miMs 
being  reduced  and  overflowing  into  other 
steel-finishing  departments.  The  Donora 
and  Woodlawn  wire  mills  are  to  >:-  altered 
to  roll  shell  rounds  instead  of  .od  billets. 
Ship  steel  now  gives  the  mi'li  no  concern, 
as  with  proper  distributior.  of  plates  to 
shipvards  there  is  a  sulhcient  supply,  and 
man'v  more  hulls  have  been  launched  than 
it  h.is  been  possible  thus  far  to  fit  with 
engines  boilers  and  the  numerous  articles  of 
ftiuipment    and    furnishing   required. 

Few  finishing  departments  of  the  steel 
trade  are  able,  in  making  shipments,  to  get 
through  with  B-4  priorities,  that  being  the 
grade  accorded  to  jobbers,  so  that  B-4  is 
not  fullv  covered,  in  most  cases,  and  priori- 
ties B-5  to  B-8,  inclusive,  are  left  out.  as 
well  as  the  whole  preference  list,  excej)t  as 
items  on  it  are  given  priorities. 

PiK  Iron — Pig  iron  for  purposes  outsidi.' 
the  preference  list  is  absolutely  unobtain- 
able. Xearlv  all  the  pig  iron  is  going  to 
steel  works  the  tonnage  of  foundry  iron 
required  for  war  orders  being  relatively 
small.  Even  consumers  working  on  order.s 
carrving  a  high  priority  rating  frequently 
have  to  secure  allocations  in  order  to  get 
pig-  iron,  but  allocations  are  so  restricted 
that  thev  can  generally  be  carried  out 
promptlv.  An  increased  supply  of  coke  is 
likely  to  result  from  the  effort.s  of  the  Fuel 
and  "  P^ilroad  administrations,  and  it  is 
probable  al.so  that  several  blast  furnaces 
will  be  instructed  to  change  from  ferroman- 
Kane.se  to  pig  iron,  so  that  larger  supplies 
of  pig  iron  are  in  prospect,  and  they  are 
'.jadlv  needed,  on  account  of  the  shortage  in 
scrap  supp'v.  Reports  of  merchant  fur- 
naces having  costs  close  to  the  set  selling 
prices  refer  to  particular  cases,  as  many 
merchant  furnaces  have  a  comfortable 
spread.  Set  limits  remain:  Bes.semer, 
$35.20;  basic.  $32:  No.  2  foundry,  $33; 
malleable,  $33  50;  pray  forge,  $32,  f.o.b. 
furnace,  freight  from  Valleys  to  Pittsburgh 
being  $1  40  and  from  six  detached  furnaces 
somewhat  less.  W.  P.  Snyder  &  Co.  report 
their  computation.'^  of  averages  in  Augu.st, 
baned  on  actual  sales,  at  $35.20  for  besse- 
mer  and  $32  for  basic,  as  in  former  months. 

Hterl — There  are  practically  no  offerings 
of  ordinary  soft  steel  billets  and  sheet 
bars,  and  hardly  any  of  shell-discard  steel. 
/\ny  surplus  arising  wr,uld  doubtless  be  al- 
located before  it  could  b<-  offered  in  the 
market.  Set  limits  remain:  Billets,  $47.50; 
Hheet  bars  and  small  billetH.  $51  ;  slabs, 
$50;    rods.    $57 

Frrroalloyit — The  ferromanganese  mar- 
ket If  only  moderalel.v  active,  consumers 
being  we' I  covered  for  this  year.  Too  much 
ferromanganewe  is  being  made,  rather  than 
tru)  little,  and  the  authorities  may  instruct 
some  furfiaci-K  to  chang"-  from  ferromangaii- 
ew;  to  pig  Iron.  F'rlces  remain  at  $250.  de- 
llver<-d,  for  70'//  ferronianganese,  and  at 
$75.   furnace,  for  16',;    Ki>legtleiH<ri. 

(°<»kr — Byproduct    coke    output    contlnucH 

til  iriff  ;iK.    from  time  to  time  aw  new  ovens 

•  ted        The    last     report,     for    the 

'1     AuK.     24.    HhowM    546, 05S     net 

I  J  ceil      thiM    being     89.6'/,     of    the 

t:i'''l    ( ajKicIt  V    of    609,634     tonH,    which    Ih 

al>out  «m  Koofl   a   iH-rcentugf-   an  can   be  ex- 


pected. Beehive  coke  outpu^  was  592,000 
tons.  Any  furnace  coke  that  can  be  spared 
from  contract  shipments  is  allocated,  but 
as  to  Connellsville  beehive,  it  is  thought  in 
some  quarters  too  much  is  being  offered 
for  foundry  use,  on  account  of  the  higher 
price.  Prices  on  (^onnellsville  remain  at  $(! 
for  furnace,  $7  for  foundry  -iiid  $7.30  for 
crushed  (over  •;-in).  Preparer  coke  over 
!J  in.,  from  old  dumi)s.  has  ad\anced  from 
$6.50    to    $6.75. 


STOCK  QUOTATIONS 
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MONTHLY  AVF.R.\CE  PRICES  OF  METAI.S 


New  York 

London 

Silv-r 

1916 

1017 

1018 

1016 

1017 

1018 

Jan 

Feb 

Mar 

April 

May 

Juno 

July  .      . 

Aug 

Sept 

Oct 

Nov 

Pec 

,56 .  775 
56 . 755 
57 . 935 
64.415 
74 . 269 
65 . 024 
62.940 
06.0S3 
68.515 
67 . S55 
71    604 
75.765 

75.630 
77 . 585 
73.861 
73.875 
74 . 745 
76  971 
79  010 
,85 .  407 
100   740 
87 . 332 
85.891 
85.960 

88 . 702 
85.716 
88 . 082 
95.340 
99 . 505 
00   500 
00   025 
'.00.202 

26 . 960 
20 . 975 
27.507 
30 . 662 
35.477 
31   000 
:!0  000 

31  498 

32  5S4 
:12   301 
34.102 
36.410 

36  682 
.37.742 
,36.410 
36  963 
37.940 

39  065 

40  110 
43   418 
50 . 920 
44 . 324 
43 . 584 
43.052 

44   356 
42.792 
43.620 
47.215 
48.980 
48 . 875 
48,813 
49.077 

Year. . . 

65.661 

81.417 

31.315 

40.851 

New  York  quotations  cents  per  ounce  troy,  fine  silver; 
London,  pence  per  ounce,  sterlini;  silver,  0.925  fine. 


New  York 

London 

Copper 

Klectrolytic 

Standard 

Elei'trolytic 

1017 

191S 

1017 

191S 

1917 

191S 

Jan 

Feb . 
Mar.    . 
April 
May.... 
June.... 
July. 
Aug. 
Sept. .  . 

Oct 

Nov . .  . 
Dec. 

28.673 
31   750 
31   481 
27.935 
28 . 788 
29  962 
26  620 
25  380 
25  073 
23 .  .500 
23 . 500 
23 . 500 

23.500 
23 . 500 
23 . 500 
23.  r,OQ 
23 .  .500 
23.500 
25   904 
20   000 

131 .921 
1.37   895 
1.36   7.50 
133   842 
130.000 
130  000 
128.409 
122   391 
117   .500 
110  000 
110  000 
110  000 

110   000 
110.000 
110.000 
111).  000 
1 10    000 
110.000 
119.913 
1 22  .  000 

142.895 
148.100 
151.000 
147.158 
142   000 
1 42  000 
140.409 
137.000 
135    250 
1 25  000 
! 25 . 000 
1 25 . 000 

125  000 
125  000 
125  000 
125  000 
125.000 
125.000 
134.913 
137.000 

Year 

27.180 

124.8921 

138.401 

January .  . . 
February . . 
March .... 

April 

May 

June 

July 

August  . . 
September. 
October.  .  . 
November. 
December. 


1917 


41  175 
51  420 
54  388 
.55  910 
63  1 73 
62  053 
62 . 570 
62.681 
61.542 
61.851 
74 . 740 
87.120 


1918 


85  500 
92.000 

(o) 

(a) 

(a) 

(a) 

(a) 

(a) 


Av.  year 61  .802! 237.563 

(a)  No  average  computed. 


New  ^  ork 

St.  LouiB     1 

London 

Lead 

1917 

1918 

1917 

1918 

1917 

1918 

January 

February 

Marcli 

April 

May 

J  unc   

July 

August   

September.. . 
October.   . 
November.  . 
December. .  . 

7.626 
8.636 
9.199 
9.288 
10  207 
11 .171 
10.710 
10.594 
8.680 
6.710 
6  249 
6.375 

6   782 
0 .  973 
7.201 
0.772 
0.818 
7.611 
8.033 
8.050 

7.530 

8 .  595 

9.120 

9.158 

10.202 

11  .123 

10  644 

10  518 

8.611 

6.650 

6.187 

6.312 

6.684 
6.899 
7.091 
0.701 
6.704 
7.511 
7.750 
7.750 

.30.500 
30 . 500 
30 . 500 
30   500 
30.500 
30 . 500 
30 . 500 
.30  500 
30 . 500 
30.500 
30  500 
30 . 500 

29  50 
29   50 
29.50 

20, 50 
29  .  50 
29   .50 
20   50 
29 .  .50 

Year 

'   8.787 

8.72ll 

30  500 



New 

York 

St.   Louis 

London 

Spelter 

1917 

1018 

1017 

1918 

1917    1    1918 

9   619 

7   830 

0   449 

7.061 

48  329 

54   000 

February  . 

10  045 

7   814 

0   875 

7 .  639 

47   000 

54  000 

10  :ioo 

7.4(n 

10    1 30 

7.286 

47   000 

54  000 

April 

9   450 

(•)  SOO 

9   289 

0.715 

54   032 

54 . 000 

May 

9  .  362 

7   314 

0    192 

7.  114 

54  000 

54 . 000 

9   371 

8.021 

9  201 

7   791 

54   000 

54 . 000 

July 

8.643 

8   373 

8.473 

8 .  33K 

54   000 

54.000 

August     . . . 

8.300 

8 .  070 

8    19(1 

8 .  (i35 

54  000 

54   000 

September.. 

8   136 

7.9601 

54   000 

October. 

7  983 

7  8I3I 

,54   000 

November 

7   847 

7.6721 

54  000 

December. . 

7  685 

7  510| 

54   000 

Year...  . 

8  901 

8.813 



52  413 

New  YorK  and  St.  Loels  quotations,  ceDts  per  pound. 
LondoD.  pounds  sterling  per  long  ton. 


1 

No.  2 

Pig  Iron, 

Bewemcr 

t 

Basic  t 

Foundry 

Pgh. 

1917 

1018 

1917 

1918 

1917 

1918 

January 

$35  95 

137 

25 

$.30  95|»33   95 

$30  95 

$33  95 

February   .. 

36   37 

37 

25 

30  95 

33   95 

30  95 

33  95 

March. 

37   37 

37 

25 

33   49 

33  95 

35  91 

33  95 

April 
May     

42   23 

36 

15 

38   90 

32   05 

40  00 

33   95 

40   04 

30 

20 

42   84 

33  00 

43   00 

34.00 

.54    22 

3t> 

:i6 

,50  05 

33.  10 

80    14 

,34    10 

July 

.57   45 

30 

00 

53   80 

33   40 

53   95 

34    40 

August     .. 

54    17 

30 

00 

60  M 

33   40 

63  95 

34    40 

Heplember.. 

46   40 

1   42   24 

48   ,58 

October 

37  25: 

33  95 

33  05 

November  . 

37  25 

33  95 

33  95 

D«cember. . 

37.26       . 

33  96 

33  05 

Ymr 

S43  67  . 

.  .It30  02 

$40.83 

Alaska  tioid  M 

.Maska  Juneau 

.\in..srn.&  Ref.,com. 
Am.  Sm.  <fc  Ref.,  pf. 
Am.  Sm.  Sec,  pf.,  A 

Am.  Zinc 

Am.  Zinc,  pf 

Anaconda 

Batopilas  Min 

Bethlehem  .steel... 
Butte  *  Superior. .  . 
Butte  C"op.  *  Zinc.  . 

("errodel'asco 

Chile  Cop 

Chino 

Colo. Fuel  *  Iron.  .  . 

Crucible  Steel 

Crucible  Stool,  pf..  . 

Dome  Minos 

I'-odoral  M    <t  S 

Federal  M    &  S.pf. 

(iroat  NOr  .  ore  otf.. 

Oroono  ( 'ananou. . . . 

(Julf  States  Stool.  .  . 

Hoincstake 

Inspiration  Con. . .  . 

InternationalNiekel 

Kennecott 

Lackawanna  Steel. 

Mexican  Petrol   .  . 

Miami  Copper.    .  . 

Nafl  LoiKl.ooni.. 

National  Lead,  pf . 

Nev.  Consol 

Ontario  Min  

Ray  Con   

RepublicI.<tS.,eom 

Republic  I   &  S.,pf, 

Sloss-Shofflold.  .  . 

Tennessee  C.  &  C 

U.S.  Steel,  com. 

U.  S.  Steel,  pf..  .  . 

Utah  Copper.  .  .  . 

Va.  Iron  C.&  C. . 


3J 

11 
781 
104} 
90  J 
17 
51 
68  i 

IJ 
SO 
26  i 
11 J 
34  J 
161 
:195 
49! 
69'. 


45; 

84 

73 

54 

29; 

34  i 

86 
102 

28 

,58 ; 
102 

20; 

10 

245 

94 
102 

621 

19 
115; 
111 

84 

72 


.\d  venture 1 1 .  00 

Ahmeek 1751 

Algomah I  J.  15 

Allouez 50 

Ariz.  Com.,  ctfs...       10 
Arnold t.20 
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LEADING   OFFICERS   OF   THE   NATIONAL   SAFETY   COUNCIL 

The  National  Safety  Council 


The  ivork  of  an  organization  such  as  the 
National  Safety  Council  is  unique  in  that  its 
principal  objectives  are  humanitarian.  By 
bringing  employers  into  close  cooperatioyi,  in- 
dividual efforts  are  concentrated  and  duplication 
is  eliminated.  For  a  moderate  fee,  a  service  is 
rendered  that  would  be  impracticable  of  attain- 


ment hij  the  individual  employer  of  labor.  The 
National  Safety  Council  bulletins  are  familiar 
to  mayiy  engineers,  and  their  influence  in  re- 
ducing accidents  is  appreciated.  These  bulletins 
are  read  by  more  than  six  million  workmen 
uyeklu  in  the  United  States,  Canada  and  some 
foreign  countries.     Work  of  the  safety  engineer. 


"O 


K  SEPT.  20,  1912,  the  Association  of  Iron  and 
Steel  Electrical  Engineers  met  in  the  city  of 
Milwaukee,  and,  following  the  report  of  the 
Committee  on  Accident  Prevention,  resolved  to  launch 
a  national  cooperative  movement  for  the  dissemination 
of  policies  and  methods  worked  out  in  the  steel  in- 
dustry and  found  effective  in  reducing  the  number  and 
severity  of  industrial  accidents. 

Forty  delegates  attended  the  First  Safety  Congress, 
meeting  jointly  with  the  Iron  and  Steel  Electrical 
Engineers.  An  outline  of  procedure  was  adopted, 
together  with  a  constitution  and  by-laws,  and  the  work 
of  scientific  accident  prevention  became  an  integral 
part  of  American  industrial  life.  Federal  and  state 
officials  were  in  attendance  and  took  active  interest  in 
the  work.    After  several  days  of  discussion  and  careful 


planning,  a  central  body  was  established  known  as  the 
National  Council  for  Industrial  Safety.  For  con- 
venience of  classification,  departments  were  established 
to  popularize  and  further  the  movement,  and  the  close 
of  the  congress  found  the  organization  ready  to  take 
up  safety  woik  in  the  mining  industry,  on  the  railroads, 
in  manufacturing  and  among  iron  and  steel  companies. 
Thus  was  a  new  coordinating  factor  placed  behind  the 
safety  movement. 

The  new  organization  grew  and  prospered.  A  weekly 
safety  bulletin  service  was  established  and  has  con- 
tinued without  a  break  for  more  than  four  years, 
growing  to  a  distribution  of  75,000  copies  per  week. 
Statistical  researches  were  made  and  tabulated,  and 
practical  value  was  given  to  shop  activities.  The  inno- 
vation of  using  available  data  in  the  simple  and  effective 
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form  of  one-page  illustrated  bulletins,  rather  than  in 
the  compilation  of  massive  treatises,  proved  the  value 
of  the  council's  services  in  presenting  the  lessons  in 
readable  form,  fresh  from  the  press.  The  council 
doubled  its  membership  and  greatly  increased  its  use- 
fulness in  the  second  year. 

The  Third  Safety  Congress  was  held  at  the  Hotel 
La  Salle,  Chicago.  This  series  of  meetings  was  epoch 
making,  both  in  attendance  and  interest.  It  was  at  this 
congress  that  the  industrial  medical  practitioner  first 
made  his  voice  heard.  Plant  managers  learned  that  the 
installation  of  adequate  mechanical  safeguards  did  not 
comprise  their  entire  duty.  Sanitation,  ventilation,  con- 
trol and  eradication  of  industrial  disease,  elimination 
of  infections — all  these  and  other  questions  were  placed 
on  the  program  and  thoroughly  discussed.  Tuberculo- 
sis, blood  poison,  hernia,  eye  strain  and  excessive  fatigue 
were  handled  in  a  way  to  awaken  the  interest  and 
cooperation  of  the  large  audiences. 

Name  Changed  to  "N.ational  Safety  Council" 
Membership  Doubled 

A  year  of  intense  activity  followed.  With  a  broadened 
scope  of  activities  the  association  changed  its  name  to 
the  "National  Safety  Council."  The  program  of  the 
Third  Safety  Congress  furnished  the  text  for  the  ac- 
tivities of  the  officers  and  members,  and  the  work  was 
carried  on  with  renewed  enthusiasm.  The  membership 
doubled,  and  with  every  mail  came  scores  of  experience 
statements  from  plant  officials.  These  were  compiled, 
digested  and  reissued  for  the  information  of  the  whole 
membership.  It  is  significant  of  the  interest  taken  in 
the  work  that  the  master  minds  of  industry  have  cheer- 
fully and  unostentatiously  given  so  liberally  of  their 
time  and  experience  for  the  causes  of  safety  and  hu- 
manity. 

The  Fourth  Safety  Congress  was  held  at  the  Bellevue- 
Stratford  Hotel,  Philadelphia.  To  meet  the  demands 
of  the  congress  it  was  necessary  again  to  divide  the 
council  into  new  sections,  each  group  meeting  being 
larger  in  attendance  and  more  ambitious  in  program 
than  the  first  congress  at  Milwaukee.  The  Governor 
of  Pennsylvania,  the  Mayor  of  Philadelphia,  the  press 
and  the  public  united  to  further  the  propaganda  of  the 
congress. 

"Round-Table"  Gathering 

After  the  preliminary  "round-table"  gatherings, 
devoted  to  general  discussion,  ten  sectional  meetings 
considered  the  particular  safety  problems  of  their  in- 
dustries. The  Cement  Section  took  a  leading  part  in  the 
congress,  as  did  the  Mining,  Steam  Railroad,  Laundry, 
Paper  and  Pulp  Manufacturers,  Public  Utilities,  Tex- 
tile, Industrial  Hygiene,  Safeguarding  of  Machinery, 
Foundry  and  Woodworking  sections. 

It  was  at  this  gathering  that  the  greatest  truth  in 
the  safety  crusade  was  forcibly  driven  home  to  plant 
managers,  safety  engineers  and  the  public:  That  all 
the  safeguards,  all  the  rule  books,  all  the  discipline,  and 
all  other  efforts  must  fail  without  the  earnest  and 
willing  cooperation  of  the  workmen  themselves.  Mil- 
lions of  dollars  had  been  expended  by  members  of  the 
National  Safety  Council  in  perfecting  mechanical  .safe- 
guard.s  in  their  plants;  other  millions  went  for  .sanita- 
tion, for  ventilation,  and  for  preventive  measures;  yet 


the  men  vitally  affected  too  often  showed  only  a  per- 
functory interest  in  their  own  welfare. 

An  important  lesson  was  gleaned  from  the  wealth 
of  digested  experience  and  statistical  data  furnished 
through  the  medium  of  the  parent  body — the  National 
Safety  Council.  Where  one  case  of  industrial  disease 
was  prevented  in  the  shop  or  factory,  two  were  sus- 
ceptible of  prevention  and  cure  in  the  home  life  of 
employees. 

From  the  time  of  the  Fourth  Safety  Congress  the 
importance  of  education,  rather  than  compulsion,  in 
safety  matters,  was  given  prominent  place  in  the 
activities  of  the  movement.  The  elasticity  of  safety 
work  was  never  better  exemplified  than  during  the 
succeeding  year.  Employers  who  had  held  aloof,  waiting 
for  the  movement  to  prove  itself,  came  forward  in 
whole-hearted  recognition  of  the  justness  of  the  plea 
for  a  larger  humanity.  From  an  organization  struggling 
to  meet  the  patent  demands  made  upon  it  in  the  simple 
necessities  of  every-day  life,  organized  accident  pre- 
vention, almost  in  a  day,  was  placed  beyond  the  need 
of  financial  worries. 

From  the  Fourth  to  the  Fifth  Safety  Congress  the 
membership  again  doubled  in  number;  the  work  of  the 
sections  was  improved,  an  increased  staff  at  headquar- 
ters facilitated  the  activities  of  the  officers,  and  the 
newer  phases  of  safety  work  were  pushed  with  unre- 
lenting vigor. 

The  Fifth  and  Sixth  Safety  Congresses 

The  Fifth  Safety  Congress  was  held  at  the  Hotel 
Statler,  Detroit,  and  the  Sixth  Congress  at  the  Hotel 
Astor,  New  York  City,  Sept.  12  and  13,  1917.  Perhaps 
the  most  important  contribution  to  the  cause  of  safety 
during  this  period  was  the  organization  of  an  informa- 
tiion  bureau  and  library  containing  every  scrap  of 
printed  material  available,  touching  on  the  work  of 
accident  prevention.  This  information  bureau,  at 
present  in  charge  of  three  trained  librarians,  classifies 
and  files  all  information,  sending  it  to  hundreds  of 
inquirers  every  month.  Among  the  duties  of  a  staff 
of  safety  engineers  is  the  classification  and  prepara- 
tion of  the  material  for  suitable  bulletins  and  publica- 
tions for  employers  and  safety  engineers  properly  to 
start  them  in  new  activities.  For  the  year  ended  Apr. 
1,  1918,  five  million  bulletins  were  distributed  to  fifteen 
thousand  representatives. 

Value  to  Industry  of  the  Pamphlet 
"Safe  Practices" 
During  the  year  1917  a  monthly  pamphlet,  "Safe 
Practices,"  was  born.  This  is  an  encyclopedic  work, 
destined  to  take  its  place  in  literature  with  the  fore- 
most handbooks  of  accident  prevention.  A  modest 
number  on  "Ladders"  was  followed  by  others  on  "Stairs 
and  Stairways";  "Boiler  Rooms";  "Crane  Construction 
and  Safe  Practices";  "Knots,  Slings,  Bonds  ami 
Hitches";  "Belt  Shifters,"  and  like  subjects.  In  time, 
it  is  intended  to  present  every  phase  of  industrial  edu- 
cation, and  by  rule,  illustration  and  practice  complete 
a  digest  of  safe  practices  for  the  prevention  of  accidents 
in  every  branch  of  industry.  This  is  an  ambitious 
program,  but  the  National  Safety  Council  can  probably 
better  than  any  other  organization  put  it  through  t( 
a   successful   conclusion. 
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Progress  in  Accident  Prevention 


THE  development  of  the  science  of  accident  pre- 
vention in  America  within  the  last  five  years  has 
been  summarized  in  a  single  phrase,  "Nothing 
is  so  valuable  economically  as  the  man."  Outlined 
briefly,  the  following  have  been  found  to  be  the  essential 
features  of  accident-prevention  work: 

1.  To  ascertain  the  actual  conditions  of  risk  under 
which  employees  perform  each  task  and  to  determine 
the  most  practicable  methods  of  eliminating  or  reducing 
this  risk. 

2.  The  provision  of  proper  working  conditions  and 
of  eflScient  safeguards  for  dangerous  machinery  and 
appliances. 

3.  Careful  selection,  instruction  and  supervision  of 
workmen,  and  their  assignment  to  work  for  which  they 
are  best  suited. 

4.  The  promulgation  and  rigid  enforcement  of  neces- 
sary rules  for  safeguarding. 

5.  The  inculcation  of  habits  of  caution  in  the  minds 
of  all  concerned. 

Actual  conditions  of  risk,  five  years  ago,  were  usually 
summarized  as  follows:  Industrial  accidents,  fatal, 
one  every  four  minutes ;  non-fatal,  one  every  four  sec- 
onds. Only  male  workmen  were  taken  into  account, 
and  no  reference  was  made  to  the  many  women  and 
minors  engaged — probably  because  no  statistics  were 
available.  Elimination  of  risk  has  not  been  achieved 
or  even  approached,  but  a  start  has  been  made,  approxi- 
mating reductions  of  15%  in  fatal  and  40%  in  non- 
fatal industrial  mishaps.  Members  of  the  National 
Safety  Council  who  have  carefully  compiled  statistics 
covering  the  five-year  period  report  even  more  satis- 
factory totals,  a  few  declaring  reductions  for  both 
fatal  and  non-fataL  classifications  of  65  to  85  per  cent. 

Modern    Industrial    Methods    and    Standardization 
Of  Safeguards 

The  attempted  achievement  of  proper  working  condi- 
tions and  the  standardizing  of  safeguards  on  dangerous 
machinery  and  appliances  have  revolutionized  modern 
industrial  methods,  particularly  when  applied  to  plants 
engaged  in  "quantity  production."  Starting  with  the 
fundamental  principle  of  installing  only  safe  machinery 
and  equipment,  plant  managers  demand  of  machine 
builders  that  every  guard  of  known  merit  shall  be 
incorporated  in  the  design  of  the  machine.  In  the 
present-day  workshop  the  executive  strives  to  embody 
in  every  operation,  beginning  in  the  drafting  and  plan- 
ning departments,  provisions  for  safeguarding  his 
workmen.  The  purchaser  of  a  crane,  for  example,  can 
now  secure  a  completely  appointed  device — fully  as 
efficient  as  any  previous  model,  plus  a  full  complement 
of  guards. 

Manufacturers  of  woodworking  devices  have  gone 
further,  probably,  than  any  other  group  of  machinery 
designers,  and  shapers,  jointers,  saws  and  planers  are 
usually  fully  protected.  The  same  may  be  said,  vary- 
ing only  in  degree,  for  the  manufacturers  of  lathes, 
cutting,  stamping  and  boring  machines  commonly  found 
in  workshops  of  every  character.  In  the  operation  ot 
such  machinery,  however,  plant  executives,  even  through 


the    most   careful   supervision,    have    not    succeeded    in 
achieving  entire  elimination  of  work  accidents. 

In  older  installations  the  safety  engineer  and  de- 
partment foremen  are  relied  on  to  design  and  fabricate 
most  of  the  guards.  Certain  large  industries  have  sys- 
tematized the  designing,  building  and  in.stallation  of 
guarding  devices  by  turning  the  work  over  to  a  .special 
department,  and  men  engaged  in  this  work  are  not  called 
upon  to  take  part  in  production.  Remarkable  results 
have  been  achieved,  but  as  yet,  although  records  in 
accident  prevention  show  reductions  of  85%,  no  safe- 
guard, however  elaborate  in  design  and  efficient  in 
operation,  is  claimed  to  be  "fool  proof."  Accidents  .still 
occur,  though  happily  in  decreasing  number. 

Initial  Training  Should  Be  in  Home  and  School 

Careful  selection,  instruction  and  supervision  of 
workmen  and  the  assignment  to  them  of  work  for 
v/hich  they  are  best  suited  may  be  said  to  start  in  the 
home  rather  than  in  the  factory,  workshop  or  mill. 
Education  in  safety  begins  with  the  parents,  continues 
in  the  schoolroom,  and  finally  reaches  the  employment 
tnanager  or  foreman. 

A  score  of  American  cities  have  attempted  civic 
safety  work,  notably  Rochester,  N.  Y.,  where  a  campaign 
of  education  embracing  every  phase  of  home,  street, 
public  and  industrial  accident  prevention  is  being  car- 
ried on.  Thousands  of  educational  bulletins,  changed 
weekly,  have  been  printed  and  displayed,  and  the  les- 
sons have  proved  of  intense  interest.  Scenes  familiar 
to  every  citizen  of  Rochester  have  been  utilized  to  drive 
the  lesson  home,  and  it  is  a  safe  prediction  that  the 
campaign  will  prove  of  lasting  benefit. 

Special  series  of  safety  bulletins  are  available  for  use 
in  public  schools,  and  in  many  communities  these  are 
proving  valuable  aids  to  teachers  in  safeguarding 
pupils  to  and  from  their  homes.  Primary  lessons  in 
crossing  streets,  avoidance  of  traffic  accidents,  safety 
at  play  and  in  the  home  are  taught  in  the  lower  grades, 
and  in  the  advanced  grades  more  comprehensive  les- 
.-ons  are  offered. 

Scientific  Course  for  Students 

Carrying  the  idea  to  a  logical  conclusion,  a  national 
committee  is  now  at  work  formulating  a  scientific  course 
for  students  of  technical  schools  and  universities.  The 
need  for  such  a  course  is  emphasized  by  the  establish- 
ment in  western  Pennsylvania  of  a  private  course  in 
safety  engineering,  under  the  auspices  of  a  local  branch 
of  the  National  Safety  Council,  the  industries  being  un- 
able to  secure  a  sufficient  number  of  technically  edu- 
cated men  to  fill  the  positions  awaiting  such  engineers. 

Supervision,  whether  in  production  or  in  accident 
prevention,  is  one  of  the  most  important  of  industrial 
problems.  In  safety  work  it  has  often  bCvU  said  that 
"without  the  whole-hearted  cooperation  of  the  foreman, 
all  efforts  in  accident  prevention   must  fail." 

Adopting  the  experience  of  safety  engineers,  it  has 
been  found  advisable,  if  not  imperative,  to  enlist  the 
services  of  the  general  manager  not  only  in  enforcement 
but  in  every  stage  of  preliminary  planning.     This  se- 


cured,  the  executive  staff  accepts  as  the  policy  of  the 
establishment  the  slogan,  "Stop  the  Accidents,"  or,  as 
more  popularly  phrased,   "Safety   First." 

The  management,  the  planning  staff  and  the  fore- 
men working  in  unison,  the  employment  manager  is 
next  in  line  for  conversion  to  the  movement.  This  is 
well  emphasized  by  the  present  plan  in  certain  large 
industrial  plants  of  charting  every  position  in  the  works 
and  the  accpptances  by  the  employment  managers  of 
partly  incapacitated  men  or  women  for  lighter  service. 
The  plan,  too.  has  worked  w^ell  in  returning  injured 
men  to  work.  INIen  incapacitated  because  of  injury 
to  a  lower  extremity  are  found  suitable  places. 

The  promulgation  and  rigid  enforcement  of  neces- 
sary rules  for  safeguarding  have  worked  out  in  actual 
practice  to  an  advanced  stage  of  mutual  cooperation. 
Success  in  drafting  shop  rules  for  accident  prevention 
has  been  attained  when  shop  safety  committeemen  serve 
on  boards  organized  for  the  formulation  of  accident  pre- 
vention standards.  In  fact,  next  to  the  general  manager 
and  his  superintendents,  the  members  of  the  shop 
safety  committee  are  the  most  valuable  safety  boosters 
in   the  plant. 

Safety  Rules  Augmented  by  Bonuses 

Safety  rules  are  often  augmented  by  bonuses,  prizes 
and  rewards  of  various  kinds,  and  these  serve  to  in- 
culcate the  habit  of  caution  in  the  minds  of  all  con- 
cerned. That  "the  best  safety  device  known  is  a  careful 
man"  is  an  aphorism  of  proved  merit.  Discipline  has 
its  value,  but  watchful  care  must  be  exercised  to  prevent 
foremen  from  confusing  discipline  with  peevishness  or 
"nagging"  of  workmen.  Proneness  to  follow  precedent 
in  operation,  though  excellent  in  maintaining  discipline 
of  a  sort,  is  destructive  to  best  results  in  safety  work. 
Change  of  process,  equipment  and  operation  calls  for 
complete  revision  of  method,  and  gradually  habits  of 
personal  caution  and  conscientious  observance  of  safety 
standards  are  revising  experience  tables  of  lost-time 
mishaps. 


Safety  Provisions  in  Plant  Design 
And  Construction* 

Perhaps  the  most  interesting  inquiry  regarding  in- 
dustrial accidents  concerns  the  extent  to  which  they 
may  be  prevented.  Is  it  reasonable  to  look  forward  to  a 
time  when  accidents  will  be  so  few  as  to  be  negligible, 
or  is  it  necessary  to  contemplate  always  having  a  huge 
yearly  toll  of  deaths  and  injuries  in  industry? 

The  prevailing  belief  is  that  it  is  hopeless  to  attempt 
the  entire  elimination  of  accidents,  at  least  within  a 
measurable  time.  But  the  results  of  a  recent  study  of 
accident  causes  in  the  iron  and  steel  industry  suggest 
that  the  current  belief  may  be  erroneous — that,  though 
it  may  not  be  possible  to  do  away  with  accidents,  it  is 
entirely  practicable  to  make  industry  so  safe  that  fatal 
and  serious  accidents  will  be  of  exceptional  occurrence. 
Thi.s  conclusion  is  the  result  of  a  careful  analysis,  and, 
in  &  broad  way,  it  would  seem  applicable  to  all  indus- 
tries. The  premises  upon  which  the  conclusion  is  based 
are  summarized  under  three  heads. 


*AbHtract«  from  an  artlfle  by  Luciaii  \V.  Chan*^y  ami  HukIi 
8,  Hanna  Jn  Ihf.  Monthly  Itevl<w  of  lh»f  L'  S  tiunuxi  <>f  Labor 
StattMticn. 


1.  Until  recently,  emphasis  has  been  placed  upon  the 
frequency  of  accidents  rather  than  upon  their  severity. 
The  vast  majority  of  accidents  occurring  in  the  iron 
and  steel  industry  are  of  a  minor  character.  Thus,  even 
when  injuries  causing  loss  of  time  of  less  than  one  day 
are  excluded,  more  than  50 '^r  of  all  the  injuries  reported 
caused  disabilities  terminating  in  less  than  one  week. 

2.  The  safety  movement  has  dwelt  unduly  upon  the 
carelessness  of  the  worker  and  has  stressed  too  little  the 
importance  of  safe  tools,  safe  machines,  safe  practices, 
and  safe  construction.  Carelessness  and  ignorance  on 
the  part  of  the  worker  are  undoubtedly  responsible  for , 
many  accidents,  but  chiefly  for  minor  ones. 

3.  Fatal  accidents  and  serious  accidents,  as  appears] 
from  the  present  study,  are  primarily  due  to  funda- 
mental engineering  or  structural  defects,  over  which  the; 
workman  has  no  control.  The  reduction  in  the  rates  of  | 
death  and  severe  injury  has  been  due  primarily  to  eng> 
neering  revision  of  structure  and  practice,  and  it  is  inj 
that  direction  that  real  progress  lies. 

A  careful  examination  of  accident  rates  in  connec- 
tion with  certain  blast  furnaces  from  1905  to  1914  in- 
dictates  that  the  major  part  of  the  reduction  in  severity] 
rates  which  took  place  was  due  to  structural  and  me- 
cTianical  improvements  in  the  department.  The  disap- 
pearance of  hot-metal  "break-outs"  was  owing  to  com- 
pletion of  modifications  in  design  which  increased  the 
resistance  of  the  furnaces.  Experience  strongly  suggests 
the  overwhelming  importance  of  improvements  in  phys- 
ical   conditions. 

In  the  openhearth  department,  injuries  caused  by 
cranes  and  hoists  show  high  severity  rates  in  the  earlier 
years,  particularly  in  1907.  This  was  due  almost  en- 
tirely to  the  structural  defects  then  prevalent,  such  as 
absence  of  footwalks,  poor  access  to  the  crane  cage, 
overhung  gears,  and  similar  causes.  By  1911  these  de- 
fects had  been  largely  corrected,  and  from  that  time 
severity  rates  dropped  markedly  and  continuously.  In 
injuries  caused  by  hot  substances,  explosions  other  than 
ingot  are  the  main  cause  of  the  early  high  severity 
rates.  It  is  obvious  that  the  carefulness  of  the  in- 
dividual workman  can  do  little  to  prevent  such  happen- 
ings. When  they  occur,  some  workmen  are  killed  or 
injured.  There  is  rarely  any  warning  to  enable  those 
exposed  to  escape.  The  lessened  severity  rate  of  recent 
years  is  to  be  credited  mainly  to  revisions  in  structure 
and  in  method  which  were  primarily  introduced  to  favor 
production. 

This  review  sustains  the  contention  that  the  effect  of 
personal  care  appears  mainly  in  reduced  frequency 
rates,  and  that  engineering  revision  is  reflected  more 
largely  in  the  decline  of  the  severity  rate.  There  must 
be  no  misunderstanding.  This  contention  does  not 
diminish  the  importance  of  organization.  In  an  im- 
portant respect  it  increases  it  materially.  Organization 
and  the  interest  it  evokes  lead  to  the  discovery  and 
remedy  of  structural  defects.  Without  organization 
the  revision  so  far  accomplished  could  not  have  occurred. 
The  facts  here  pointed  out  emphasize  the  importance  of 
(lirtcting  organization  more  vigorously  to  the  discovery 
of  faulty  structure.  Open  and  obvious  faults  have  been 
noted,  and  it  is  becoming  a  matter  of  intensive  engi- 
neering study  to  discover  and  remedy  the  less  obvious 
(•nes.  This  goes  beyond  the  province  of  many  safety 
men  and  reciuires  the  assistance  of  able  engineers. 
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Effects  of  Mine-Dust  Inhalation 

By  J.  S.  HALDANE 


An  interesting  study  of  the  effects  of  various 
kinds  of  dust  when  breathed  by  mine  or  mill 
workers.  The  comparative  immunity  of  coal 
miners  from  any  ill  effects  led  to  investigations 
from  tvhich  several  interesting  conclusions  were 
reached,  subsequently  confirm.ed  by  experimenta- 
tion ivith  animals.  The  influence  of  adsorption  is 
mentioned,  and  a  suggestion  made  that  ill  effects 
from,  inhalation  of  quartz  dust  can  be  minimized 
by  admixture  of  this  with  coal  and  shale  dust. 

THE  disastrous  effects  produced  by  inhaling  cer- 
tain kinds  of  dust  are  now  well  known.  It  is 
equally  well  known  that  no  evident  ill  effects  re- 
sult from  inhaling  certain  other  kinds.  There  is  no 
evidence  that  dust  inhalation  has  hitherto  caused  ap- 
preciable danger  to  life  in  British  coal  mining.  The 
widespread  introduction  of  stone-dusting  as  a  thor- 
oughly practical  and  effective  means  of  preventing  coal- 
dust  explosions  has,  however,  directed  new  attention 
to  the  possibility  of  injurious  effects  of  dust  inhalation 
in  coal  mines. 

Injury  to  Lungs  Caused  by  Dust 

The  ill-effects  from  dust  inhalation  in  mining  have 
been  observed  only  where  hard  rock  is  mined,  and, 
practically  speaking,  only  where  the  rock  is  in  quartz, 
or  stone  such  as  granite,  containing  quartz.  Observa- 
tion not  merely  on  miners,  but  also  on  other  persons 
exposed  to  dust  from  various  forms  of  quartz  or  crystal- 
line silica,  all  tell  the  same  story  of  dangerous  injury 
to  the  lungs  and  death  from  phthisis  after  prolonged 
inhalation  of  quartz  dust.  The  natural  inference  from 
these  observations  would  seem  to  be  that  dust  inhala- 
tion is  dangerous  in  proportion  to  the  amount  of  quartz 
or  silica  inhaled,  and  this  was  my  own  belief  a  few  years 
ago.  My  opinions  on  the  subject  were,  however,  much 
shaken  by  observations  made  in  the  course  of  the  work 
of  the  late  Royal  Commission  on  Metalliferous  Mines 
and  Quarries.  We  visited  many  quarries  where  hard 
stone  containing  about  10%  of  silica  was  being  worked 
and  dusty  crushers  were  in  use,  so  that  men  were  con- 
siderably exposed  to  siliceous  dust.  I  thought  this  dust 
must  certainly  be  dangerous ;  but  careful  inquiry  among 
workers,  ordinary  doctors,  and  medical  officers  of  health 
failed  to  furnish  evidence  of  injury. 

Dust  Not  Invariably  Dangerous 

In  1911,  while  on  a  scientific  expedition  in  the  Rocky 
Mountains,  I  visited  the  gold  mines  of  the  Cripple  Creek 
district.  The  stone  worked  is  hard  and  contains  about 
70  to  80%  of  silica.  Rock  drills  were  working  every- 
where without  water  jets  to  stop  the  dust;  and  the  men 
were  evidently  inhaling  much  dust.  On  careful  inquiry, 
however,  I  found  that  miners'  phthisis  or  other  lung 
injury  from  dust  was  unknown  in  the  district,  although 


♦Excerpt  from  a  paper  to  be  submitted  to  the  Chemical,  Metal- 
lurgical and  Mining  Society  of  South  Africa,  and  the  Inetitution 
of  Mining  Engineer.s  of  London. 


it   does   occur  at  .some   other   groups   of  mines   in   the 
Rocky  Mountains. 

In  gold  mining  in  quartz  reefs  there  seem  to  be  strik- 
ing differences  at  various  places  as  regards  the  danger 
of  the  work.  At  the  Mysore  mines,  for  instance,  where 
the  gold  is  in  quartz,  I  am  informed  that  there  is  little 
trouble  from  lung  affections  attributable  to  dust;  and 
in  Western  Australia  there  appears,  also,  to  be  only  a 
moderate  amount.  In  the  Transvaal,  on  the  other  hand, 
the  pulmonary  diseases  caused  by  dust  have  been  of  a 
most  formidable  character,  necessitating  extremely 
drastic  preventive  measures. 

Effkct  of  Quartz  Dust 

The  ill-effects  of  quartz  dust  have  been  attributed  to 
the  sharpness  of  the  particles,  and  their  consequent 
irritant  action  on  the  lungs.  But  if  so,  one  would  ex- 
pect the  quartz  dust  to  prove  irritant  in  proportion  to 
the  amount  inhaled.  One  would  also  expect  to  find  the 
sharp  spicules  in  the  lungs,  whereas  what  is  actually 
found  consists  of  extremely  fine  particles,  which  do  not 
look  specially  sharp  or  different  in  appearance  from 
other  fine  particles. 

The  whole  matter  was  so  mysterious  that  it  seemed 
desirable  to  try  to  clear  it  up  by  experiments  on 
animals;  and  the  Medical  Research  Committee  asked 
me  to  arrange  for  the  investigation,  and  provided  the 
necessary  funds.  The  experiments  were  made  on  guinea 
pigs.  From  previous  investigations  it  appears  that 
any  kind  of  dust  particles  (except,  perhaps,  when  they 
are  soluble  and  chemically  harmless)  will  cause  inflam- 
matory changes  in  the  lungs  if  enough  of  the  particles 
are  inhaled.  The  nose  and  air  passages  are,  of  cour.se. 
a  great  defence  against  dust,  and  in  some  animals  the 
convoluted  surfaces  inside  the  nose  constitute  a  par- 
ticularly efficient  defence.  The  particles  which  fall 
against  the  surfaces  of  the  nose  and  air  passages  are 
swept  out  by  the  action  of  the  cilia  lining  these  passages, 
or  by  coughing.  Nevertheless  a  considerable  portion  of 
the  finest  dust  reaches  the  lungs,  and  will  cause  harm  if 
it  is  in  sufficient  amount.  This  harm,  if  caused  imme- 
diately, seems  to  be  much  the  same  with  all  sorts  of 
dust.  But  if  the  harm  is  not  caused  immediately, 
there  is  a  great  difference  in  the  effects.  Certain  dusts, 
and  notably  any  unmixed  form  of  crystalline  silica, 
cause  lasting  and  cumulative  injury;  whereas  others, 
and  notably  coal  dust  or  shale  dust,  cause  no  cumulative 
injury,  and  no  injury  at  all  unless  they  are  present  in 
enormous  amounts. 

Results  of  Experiments 

Now,  what  happens  to  the  dust  within  the  lungs  in 
these  two  cases?  On  this  point  the  experiments  gave 
a  perfectly  clear  answer.  When  the  animals  were  ex- 
posed to  as  nearly  as  possible  equal  quantities  of  the 
fine  dusts,  and  for  equal  times,  the  dusts  were,  at  the 
end  of  the  period  of  exposure,  found  to  be  abundajitiy 
present  in  the  lungs.  With  coal  dust  there  was  special 
abundance,  which  is  what  we  should  expect,  considering 
its  lightness  and  fineness.   The  lungs  became  quite  black. 
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But  if  the  examination  was  made  some  weeks  later,  it 
was  found  that  the  coal  dust  and  shale  dust  lungs  were 
clearing  up.  whereas  there  was  no  evident  diminution  in 
the  dust  in  the  lungs  of  animals  which  had  been  ex- 
posed to  powdered  flint  or  quartzite  dust  from  a  Trans- 
vaal gold  mine.  After  several  months  the  coal  dust  and 
shale  dust  had  entirely  disappeared  from  the  lungs, 
whereas  the  flint  and  quartzite  were  nearly  as  abun- 
dant as  immediately  after  the  exposure  to  the  dust. 

Nature's  Effort  To  Combat  Effects  Of 
Dust  Inhalation 

The  examination  showed  that  all  the  dust  particles 
are  taken  up  into  the  protoplasm  of  certain  of  the 
epithelial  cells  lining  the  air  cavities  of  the  lungs.  In 
the  case  of  the  coal  dust  or  shale  dust  these  cells  detach 
themselves  and  wander  away  with  their  load  of  dust 
particles.  Some  pass  directly  into  the  ends  of  the 
bronchial  tubes,  and  are  thence  swept  upward  by  the 
cilia  and  swallowed.  They  thus  pass  out  of  the  body  by 
the  alimentary  canal.  Other  dust-laden  cells  wander 
into  the  lymphatic  vessels  and  are  carried  to  the 
lymphatic  glandular  tissue  surrounding  the  bronchi. 
From  this  position  they  wander  through  the  walls  of 
the  bronchi,  and  are  then  swept  out  like  the  cells  already 
referred  to.  Still  other  dust-laden  cells  are  carried  into 
the  IjTnphatic  glands  at  the  roots  of  the  lungs,  and 
where  they  wander  afterward  is  still  uncertain. 

In  the  case  of  the  flint  or  quartzite  dust,  nearly  all  the 
dust  remains  in  situ.  It  is  only  to  a  comparatively 
small  extent  that  the  cells  wander  out  with  it,  though 
some  wandering  does  occur,  and  some  of  the  dust  gradu- 
ally reaches  the  lymphatic  glands,  where  it  can  readily 
be  recognized,  as  it  becomes  coated  with  a  dark  pigment. 

Effect  of  Coal  Dust 

It  can  now  be  realized  readily  what  is  happening  in 
the  lungs  of  a  coal  miner  breathing  large  quantities  of 
coal  and  shale  dust,  as  compared  with  what  is  happen- 
ing in  the  lungs  of  a  gold  miner  breathing  quartzite 
dust.  As  fast  as  the  dust  goes  in,  day  by  day,  to  the 
coal  miner's  lungs,  it  is  carried  out  again  by  the  dust 
cells.  His  lungs,  it  is  true,  are  probably  always  more 
or  less  black;  but,  on  the  other  hand,  what  he  coughs 
up  is  black  and  full  of  the  dust  on  its  way  out  again. 
His  black  spit  is  in  truth  his  salvation.  On  exposing 
the  animals  to  relatively  small  daily  doses  of  coal  or 
shale  dust,  and  continuing  this  over  a  long  period,  it 
was  found  that  after  a  few  days  the  dust  in  the  lungs 
ceased  to  increase.  The  intake  of  dust  was  thus  bal- 
anced by  the  output.  From  all  we  know  about  similar 
physiological  processes  we  may  be  fairly  sure  that  the 
capacity  for  eliminating  dust  particles  grows  with  use. 
If  this  is  so,  the  practice  of  constantly  getting  rid  of 
coal  and  shale  dust  may  help  the  lungs  in  eliminating 
other  kinds  of  harmful  particles,  such  as  tubercle  bacilli, 
and  may  thus  account  for  the  remarkable  fact  that  coal 
miners  are,  and  always  have  been  since  statistics  were 
first  available  60  years  ago,  extremely  free  from 
phthisis. 

In  the  case  of  the  miner  breathing  quartzite  dust,  the 
dust  remains  for  the  most  part  in  situ  in  the  lungs,  and 
there  tends  to  accumulate  from  month  to  month  and  year 
to  year.  Some  of  it  is  certainly  got  rid  of;  but  to  reach 
a   balance    betw»^en    intake    and    output,    without   there 


being  a  dangerous  permanent  loading  of  the  lungs  with 
dust,  the  amount  of  dust  inhaled  must  be  reduced  to  a 
minimum.  The  fate  of  men  who  have  constantly,  and 
often  against  constant  warning  and  against  the  law, 
exposed  themselves  to  heavy  concentrations  of  quartzite 
or  granite  dust  in  working  rock  drills  and  in  blasting, 
is  tragic.  For  many  years  I  have  abstracted  for  the 
home  office  the  information  obtained  by  local  registrars 
in  Cornwall  as  to  the  mining  history  of  miners  who  have 
died  there.  Since  the  war  no  statistics  have  been  pub- 
lished, but  for  10  years  previous  to  the  war  the  average 
duration  of  employment  on  machine  drills  of  the  men 
who  died  in  the  Redruth  area,  and  had  worked  machine 
drills  in  the  Transvaal  only,  was  4.7  years,  and  in  Corn- 
wall only  was  7.8  years.  Practically  every  one  of  these 
men  died  of  phthisis,  and  usually  at  an  age  below  40. 

On  the  ultimate  effects  of  chronic  overloading  of  the 
lungs  with  dust,  I  do  not  purpose  to  dwell  at  present. 
It  may  suffice  to  mention  that  an  overdevelopment  of 
connective  tissue  gradually  occurs,  constituting  the  con- 
dition of  "fibrosis,"  and  that  at  the  same  time  the  lungs 
become  extremely  susceptible  to  attacks  by  the  tubercle 
bacillus,  so  that  death  from  phthisis  is  the  usual  result. 

Why  is  coal  or  shale  dust  easily  removed  from  the 
lungs,  but  not  siliceous  dust?  And  why,  above  all,  is 
pure  quartz  so  difficult  to  remove,  whereas  the  large 
proportion  of  quartz  in  shale  dust  is  removed  easily? 
Let  consideration  be  given  the  first  question  first.  The 
evidence  points  to  the  fact  that  not  only  is  quartz 
dangerous,  but  also  other  kinds  of  very  insoluble  crys- 
talline dust.  Thus  Professor  Beattie  found  that  emery, 
a  crystalline  alumina,  and  carborundum,  a  carbon  sili- 
cide,  are  extremely  dangerous.  Now,  if  it  were  the  case 
that  the  danger  is  due  to  mere  hardness  or  sharpness, 
one  would  expect  to  find  that  crystalline  dust,  even 
when  mixed  with  other  dust,  is  dangerous.  But  the 
quartz  in  shale  and  other  hard  stone  is  actually  harm- 
less in  practice.  The  mere  chemical  composition  of  the 
stone  does  not  seem  to  matter.  There  is,  however,  a 
quality  in  the  dust  that  does  seem  as  if  it  mattered,  and 
this  is  its  power  of  adsorbing  other  substances. 

Influence  of  Adsorption 

Absorption  or  solid  solution  is  a  process  distinct  from 
chemical  combination  and  similar  to  solution  in  a  liquid. 
It  depends  upon  attraction  between  the  molecules  of  the 
adsorbed  substance  and  those  of  any  free  surface  on  or 
in  the  adsorbing  solid;  just  as  solution  depends  on  at- 
traction between  the  molecules  of  the  solvent  and  of  the 
dissolved  substance.  The  importance  of  adsorption  in 
all  kinds  of  processes  used  in  industry  is,  of  course, 
great;  and  the  recent  remarkable  experiments  by  Ivon 
Graham  on  the  solution  or  adsorption  of  gases  by  coal' 
point  out  one  direction  in  which  adsorption  is  of  great 
interest  in  coal  mining.  Particles  of  coal  dust  and 
other  insoluble  carbonaceous  matter  possess  in  a  high 
degree  the  property  of  adsorbing  other  substances.  The 
same  property  is  possessed  in  a  less  degree  by  such  sub- 
stances as  shale;  whereas  crystalline  substances  such 
as  quartz  seem  to  have  little  adsorptive  power. 

It  is  highly  probable  that  insoluble  dust  particles  are 
attractive  and  stimulating  to  dust-collecting  cells  in 
proportion  to  the  soluble  substances  adsorbed  in  the 
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dust  particles;  and  that  the  particles  containing  little 
of  these  substances  will  be  correspondingly  unstimulat- 
ing.  This,  at  least,  seems  to  me  the  most  probable  ex- 
planation of  why  some  kinds  of  insoluble  dust  stimulate 
the  cells  and  others  do  not;  and  the  facts  so  far  known 
seem  to  be  consonant  with  this  explanation,  though  far 
more  work  on  the  whole  subject  is  required. 

To  the  second  of  the  two  questions  the  answer  seems 
simpler.  The  particles  of  quartz  are  taken  up  by  dust- 
collecting  cells,  as  already  mentioned,  though  the  cells 
do  not  readily  wander  out  with  them.  But  if  enough 
of  the  juicy  adsorbent  particles  are  also  present,  they 
will  stimulate  the  cells  sufficiently,  and  consequently  the 
whole-  of  the  dust,  including  the  quartz,  will  be  removed. 
In  this  way  it  can  be  seen  how  a  mixture  of  quartz  with 
silicates,  as  in  shale  dust  and  the  dust  from  many  hard 
stones,  causes  no  harm:  also  why  the  dust  in  the  Trans- 
vaal gold  mines  is  so  much  more  harmful  than  in  some 
other  districts  where  the  metal  mined  is  also  in  quartz. 
In  the  Transvaal  both  the  gold-bearing  reef  and  the 
surrounding  country  rock  is  quartzite.  The  quartz  dust 
is  thus  pure.  At  Mysore,  on  the  contrary,  the  country 
rock  is  not  quartzite;  and  the  dust  is,  therefore,  a 
mixture  containing,  probably,  enough  of  the  stimulating 
variety  of  dust  to  stir  the  dust-collecting  cells  to  activity. 

Possible  Solution  of  the  Problem 

It  is  evident  that  the  facts  ascertained  point  to  the 
possibility  of  attacking  the  problem  of  dangerous  stone 
dust  in  mines  and  elsewhere  from  a  new  side.  If  the 
inhalation  of  dangerous  stone  dust  cannot  be  altogether 
prevented,  it  is  possible,  apparently,  to  neutralize  its 
effects  by  causing  another  kind  of  dust  to  be  inhaled 
with  it.  Dust  from  pulverized  clay  or  shale,  or  a  mixture 
of  coal  dust  with  shale  dust,  would  seem  to  be  suitable. 
A  black  mixture  of,  say,  60%  of  shale  with  coal  dust 
might  be  specially  suitable,  as  it  would  be  easily  visible, 
and  could  not  explode.  The  most  suitable  method  of 
applying  it,  so  as  to  insure  that  the  men  should  breathe 
enough  of  the  dust,  would  have  to  be  carefully  thought 
out;  but  I  do  not  see  why  practical  success  should  not 
be  reached,  particularly  if  the  existing  precautions 
against  inhaling  quartz  dust  were  vigorously  main- 
tained. When  little  quartz  dust  is  inhaled,  less  of  the 
neutralizing  dust  will  be  required,  just  as,  in  the  case 
of  coal  mines,  the  less  coal  and  coal  dust  are  deposited 
along  the  roads,  the  less  stone  dust  will  be   required. 

The  need  for  further  experiments  on  the  effects  of 
inhaling  different  kinds  of  dust,  and  on  the  conditions 
needed  for  neutralizing  the  ill  effects  on  the  lungs,  is 
evident,  but  as  the  practical  conclusions  which  can  be 
drawn  from  what  has  already  been  discovered  are  both 
evident  and  important,  it  seemed  worth  while  to  give 
the  present  summary.  Observations  of  mining  engineers 
on  the  effects  of  dust  inhalation  and  the  conditions  in 
different  mining  districts  throughout  the  world  would, 
of  course,  be  a  most  valuable  help  in  guiding  future 
experiments  and  devising  effective  methods  of  prevent- 
ing the  terrible  suffering  and  loss  due  to  miners' 
phthisis  and  fibrosis. 

As  far  as  coal  mining  is  concerned,  the  results  of  the 
investigation  are  fortunately  reassuring.  So  long  as 
the  dust  in  a  coal  mine  is  not  explosive,  and  is  not 
breathed  in  excessive  quantities,  it  seems  to  do  no 
harm,  and  possibly  even  does  some  good. 


Injuries  From  Rolling  Objects 

By  Chesla  C.  Sherlock* 

Legal  decisions  record  a  large  number  of  ca.ses  in 
which  the  courts  have  been  called  up<m  to  consider  the 
question  of  injuries  caused  by  falling  objects.  A  sig- 
nificant fact  is  to  be  noted  in  these  cases  where  injury 
was  caused  by  objects  rolling  down  hillsides:  in  every 
instance  the  employer  has  been  held  liable  in  damages 
for  the  injury  done. 

In  a  Utah  case,  it  was  shown  that  the  plaintiff  and 
a  number  of  other  householders  lived  in  a  deep  ravine, 
so  that  it  was  necessary,  in  delivering  supplies,  to  un- 
load them  on  top  of  a  hill  about  200  ft.  above  the  level 
of  the  houses,  from  which  point  each  person  removed  his 
own  supplies  to  his  home.  The  plaintiff  was  working  in 
his  yard  when  a  large  piece  of  coal  came  rolling  down 
without  warning  from  the  top,  where  the  defendant's 
employee  was  unloading  coal,  and  struck  him,  breaking 
his  arm  and  rendering  him  unconscious. 

It  was  shown  that  the  edge  of  the  pile  was  only  two 
feet  from  the  edge  of  the  incline,  and  that  there  was 
no  barrier  or  railing  there  to  prevent  pieces  of  coal 
rolling  down,  and  upon  this  showing  a  verdict  was  given 
to  the  plaintiff  and   affirmed   by   the    Supreme   Court. 

In  a  Washington  case,  the  plaintiff  was  engaged  with 
another  workman  in  operating  a  rock  drill  a  hundred 
feet  or  so  below  the  main  body  of  workmen.  The 
nature  of  his  work  required  him  to  pay  close  attention 
to  the  drill.  A  rock  loosened  by  ^he  men  above,  though 
they  had  placed  brush  below  them  to  hold  back  ma- 
terial, rolled  down  on  the  plaintiff  and  injured  him.  The 
court  held  that  because  of  the  employer's  measures  in 
piling  up  brush  to  protect  the  plaintiff,  the  plaintiff  had 
a  right  to  assume  that  all  due  measures  for  his  safety 
had  been  taken,  and  that  he  should  recover  damages. 

Workmen  are  frequently  injured  while  working  under 
overhanging  rocks  or  under  the  overhanging  side  of  a 
hill.  In  a  New  York  case,  the  plaintiff  was  working 
under  an  overhanging  ledge,  which  had  begun  to  crack 
badly.  The  evidence  showed  that  the  situation  had  been 
examined  by  the  foreman  and  that  he  had  made  exten- 
sive tests  to  determine  whether  the  crack  was  widen- 
ing, and  that  he  had  found  that  it  was,  but  had  done 
nothing.  The  plaintiff  did  not  know  of  the  dangerous 
character  of  his  place  of  work  and  had  had  no  oppor- 
tunity of  finding  it  out.  The  court  awarded  him 
damages. 

Bureau  of  Oil  Conservation  Needs 
Inspectors  and  Engineers 

The  Bureau  of  Oil  and  Natural  Gas  Conservation, 
Washington,  D.  C,  wishes  to  secure  the  services  of  six 
field  inspectors,  whose  work  will  consist  of  visiting  the 
larger  oil-  and  gas-producing  localities  and  ascertaining 
the  condition  as  to  wastage  of  oil  and  gas.  It  also  de- 
sires the  services  of  eight  fuel-oil  combustion  engi- 
neers. As  far  as  possible,  it  is  hoped  to  obtain  inspect- 
ors who  will  volunteer  their  services  to  the  Government 
during  the  period  of  the  war,  but  if  this  is  not  possible, 
a  fair  remuneration,  together  with  the  necessary  ex- 
penses, will  be  paid.  Only  men  having  had  experience  in 
these  respective  lines  need  make  application. 

•Box  604.  Des  Moines.  Iowa. 
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Method  of  Mining  Pillars  at  the  Fortuna  Mine 
Of  the  Braden  Copper  Co.,  Chile 


By  CHARLES  HOLLISTER* 


The  orebody  was  first  stoped  by  shnnkage,  leav- 
ing pillars.  The  pillars  were  undermined  and 
caving  ivas  attempted,  but  pillar  caving  ceased 
when  the  back  apexed  with  the  hanging  wall. 
Stopes  were  then  drawn  empty  and  filled  with 
ivaste,  and  dHfts  and  raises  were  driven  in  the 
foot  xvall.  That  part  above  the  section  stoped  was 
developed  by  transverse  parallel  drifts,  connected 
by  inclined  raises  at  close  intervals,  that  were 
drilled  and  blasted,  retreating  from  hanging  to ' 
foot  walls.  In  mining  the  pillars  beloiv  this  section 
central  drifts  were  driven  through  each  and  at 
close  intervals  short  incline  raises  put  up  on  each 
side  and  connected  over  the  drift.  The  interven- 
ing ground  betiveen  raises  was  dnlled  and  blast-, 
ed,  retreating  as  described  in  the  first  operation. 


THE  method  of  mining  at  the  P'ortuna  mine  of  the 
Braden  Copper  Co.,  Chile,  is  adapted  from  that 
used  at  the  mines  of  the  Ray  Consolidated  Copper 
Co.,  Ray,  Ariz.,  namely,  shrinkage  stopes  separated 
oy  pillars  at  regular  intervals  transverse  to  the  orebody. 

/ 


by  simultaneously  draw^ing  the  ore  from  several  stopes 
and  pillars.  Several  methods  of  pillar  attack  w^ere  orig- 
inally tried  at  Braden.  One  method  was  to  excavate 
under  the  pillars  by  a  series  of  drifts  and  crosscuts, 
undermined  by  drilling  and  blasting  out  the  solid  sub- 
pillars  so  left  between.  Though  this  plan  seemed  feasi- 
ble at  the  time,  and  probably  would  have  been  successful 
under  different  conditions,  results  at  the  Fortuna  were 
not  satisfactory. 

In  drawing  the  broken  and  caved  stope  and  pillar  ore 
after  undermining  the  pillars,  the  action  was  a  gradual 
sloughing  of  the  ore  from  the  back  of  the  pillars  until 
the  back  apexed  at  the  inclined  hanging  wall,  forming 
an  arch  that  prevented  further  caving,  and  leaving  a 
large  block  of  ore  on  the  foot  wall. 

Horace  Graham,  who  became  superintendent  about 
the  time  that  the  operations  detailed  were  in  progress, 
made  some  decidedly  advantageous  and  well-devised 
changes  in  the  mining  method,  eliminating  entirelj''  the 
wide  pillar  and  stope  system  in  favor  of  narrow  stope 
and  pillar  units.  This  change  retained  the  advantages 
of  flexibility  possessed  by  the  old  method,  and  though 
increasing  the  proportion  of  initial  breaking  necessary 
by  reason  of  the  additional  amount  of  shrinkage  stop- 


FU:     1.       I.O.WnTIDI.VAI.    AND    KXD    SKCTIONS    .SHOWING    METHOD  OP  OPENING  UP  AND   STOPING  UPPER  SUB- 

IJCVEL   AT    PORTIINA    MINE 


At  the  Fortuna,  the  orebody  presents  an  elliptical  hori- 
zontal area  .3000  ft.  on  the  long  axis  and  260  ft.  across 
at  the  widest  part.  The  dip  of  the  orebody  is  steep,  and 
it  has  been  developed  V)y  tunnels  at  four  levels  from  the 
surface  to  a  depth  of  1425  feet.  Shrinkage  stopes  ex- 
tended across  the  orebody  from  wall  to  wall  and  ranged 
from  15  to  25  ft.  in  width;  pillars  left  between  stopes 
were  usually  from  15  to  24  ft.  wide.  The  flexibility  of 
this  system  permitted  a  widening  or  narrowing  of  the 
stopes  or  pillars,  according  to  changes  in  the  character 
of  ground — wide  stopes  and  narrow  pillars  for  hard 
ground  and  rirc  vprno  for  soft  ground.  At  Ray,  the 
earlier  25-ft.  wide  pillars,  alternately  separated  by  25-ft. 
wide  shrinkage  .stopes,  were  mined  first  by  taking  a  10- 
ft.  wide  shrinkage  stope  up  through  the  center  of  each 
pillar,  thus  sloping  out  the  core>  and  then  undercutting 
the  pillar  base  and  caving  the  whole  over  large  areas 

•M:mair<^     Kqulty    Crw-di-    Mlrilrji^    On,    f'r)-i<h-.    Colorrido. 


ing  required,  the  saving  in  chute  blasting  and  the  ex- 
traction of  cleaner  ore  compensated  for  the  additional 
work.  Accordingly,  the  stopes  were  all  completely  drawn 
and  waste  filled  in,  under  and  alongside  the  partly 
caved  pillars  and  close  to  the  stope  backs. 

To  mine  the  uncaved  block  and  recover  the  arched 
pillars,  it  was  decided  to  raise  in  the  foot  wall  at  a  dis- 
tance sufficient  for  a  good  margin  of  safety  and  to  de- 
velop a  sublevel  system  for  stoping  and  caving.  The 
block  was  divided  into  two  parts,  an  upper  and  a  lower. 
The  upper  section  was  that  portion  of  the  ore  above 
the  ground  that  had  been  stoped  and  the  lower  section 
included  the  pillars  of  the  stoped-out  and  filled  por- 
tions below.  The  upper  section  was  developed,  first 
by  a  drift  in  the  foot  wall  from  raise  to  raise;  ther 
drifts  24  ft.  center  to  center  from  the  foot-wall  drif 
to  the  hanging  wall  of  the  orebody,  driven  parallel  t< 
the  original  line  of  pillars.     Incidentally,  in  driving  th« 
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foot-wall  drifts,  a  large  orebody  was  developed  which 
had  not  figured  in  former  calculations.  Preliminary 
work  was  practically  completed  on  this  level  when  I  took 
charge  of  the  Fortuna  division.  Some  stoping  had  been 
started,  though  this  did  not  appear  to  promise  entire 
success. 

Eventually,  the  foUovdng  method  was  adopted: 
Chutes,  of  which  only  a  few  had  been  previously  con- 
structed, were  placed  staggered  for  two  sets,  then  a 
set  missed,  etc.,  to  the  end  of  these  transverse  drifts. 
As  shown  in  Fig.  2,  short  inclined  raises  were  driven 
at  about  35"  to  the  horizontal,  connecting  with  similar 
raises  through  the  pillars  between  adjacent  drifts.  This 
left  a  pillar  6  ft.  thick  over  each  chuteless  set  be- 
tween raises.  The  connecting  raises  were  then  stoped 
up  from  7  to  8  ft.  hiprh.  and  the  muck  was  drawn  down, 
leaving  only  working  head  room.  The  intervening  6-ft. 
pillars  were  then  drilled  and  blasted  successively.  The 
men  were  always  safe,  as  the  retreat  was  away  from  the 
undercut  and  caving  area,  as  shown  in  Fig.  2.  The 
result  of  this  procedure  was  completely  to  undermine 
the  entii-e  block,  and  though  it  was  thought  at  first  ad- 


FIG.  2. 
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visable  to  put  up  a  cut-off  shrinkage  stope  ^o  free  the 
block  from  the  foot  wall,  the  rapid  and  complete  caving 
of  the  ground  made  that  procedure  unnecessary.  The 
block  yielded  110,435  tons  out  of  a  possible  expectancy 
of  120,000  tons.  Timbers  in  this  section  were  8  x  8-in. 
sets  with  8-ft.  posts  and  placed  at  5-ft.  centers  along 
the  drifts. 

The  second  or  lower  section  above  the  Fortuna  No.  3 
sublevel,  with  the  exception  of  a  part  of  the  foot-wall 
drift,  was  developed  during  the  drawing  stage  of  the 
upper  section.  The  development  plant  was  practically 
identical,  central  pillar  drifts  being  24  ft.  center  to 
center,  and  timbering  and  chute  building  following  at  a 
working  distance  behind  each  heading.  Owing  to  the 
heavy  character  of  ground  expected  in  this  section. 
12  X  12-in.  timber  sets  were  used,  supplemented  with 
bridges  for  spiling  purposes. 

The  conditions  that  existed  here  were  entirely  dif- 
ferent from  those  of  the  first  section.  The  ore  in  the 
shrinkage  stopes  on  either  side  of  the  pillars  had  been 
completely  withdrawn,  and  the  stopes  were  filled  with 
waste.  The  problem  that  presented  itself  was  to  pre- 
vent pillar  stopes  from  breaking  into  the  old  filled  stopes 


and  allowing  the  waste  to  mix  and  dilute  the  pillar  ore. 
Chutes  as  shown  in  Fig.  2  were  placed  in  each  timber 
drift  set  and  raises  driven  up  6  ft.  at  an  angle  of  45° 
into  the  pillar,  along  each  side  of  the  drifts.  The  raises 
were  then  continued  by  inclining  backward  to  connect 
over  the  top  of  the  drift.  After  this  was  done  for  the 
total  length  of  a  drift,  the  small  pillars  between  open- 
ings were  drilled  and  .shot.  The  result  was  the  removal 
of  a  core  which,  with  occasional  holes  to  widen  the  ex- 
cavated area,  caused  the  pillars  to  cave  freely,  and  the 
caved  ore  was  drawn  from  the  chutes.  The  extraction 
up  to  Mar.  1,  1917,  from  pillars  No.  1,  2,  3,  4,  5,  and  6 
was,  respectively,  100,  77.3,  64.2,  78.6,  37.7,  80.7,  80.4, 
and  58  per  cent.  Upon  my  return  to  the  United  States 
at  this  time,  the  chutes,  with  the  exception  of  those  in 
Pillar  No.  1,  were  all  still  producing  ore. 

Conclusions 

It  is  of  interest  to  note  that  at  Ray  the  top  weight 
on  timber  sets  manifested  itself  first,  resulting  in  a  firm 
.setting  of  the  timber  .sets  before  side  pillar  pressure 
took  effect.  This,  however,  was  not  the  condition  at 
Braden.  The  primar>'  pressure  was  exerted  by  side 
squeezing,  causing  the  posts  to  yield  by  bending  inward. 
To  relieve  this  strain,  the  angle  braces,  as  shown  in  Fig. 
2.  were  changed  from  50^  to  40^  from  the  horizontal, 
and  8  x  12-in.  batter  blocks  were  used  in  place  of  sills. 
A  crew  was  kept  picking  away  the  ground  back  of  posts 
to  relieve  the  pressure.     Conclusions  were: 

1.  In  heavy  sections  of  wide  area  it  is  imperative  to 
.start  caving  operations  as  soon  as  possible  after  drift 
development  and  timbering  have  fair  lead.  This  to 
permit  chute  construction  and  raising  without  interfer- 
ing with  the  other  work. 

2.  Timber  must  be  well  blocked  all  the  way  around, 
or  the  first  weight  of  the  subsiding  ground  will  push 
the  sets  over,  thereby  losing  an  entire  drift,  with  re- 
sultant high  cost  and  frequently  with  fatal  delay. 
Poorly  fitting  collar  braces  seem  to  be  the  main  con- 
tributory cause  of  leaning  timber  sets,  owing  to  their 
failure  properly  to  withstand   excessive   pressure. 

3.  A  timber  set,  to  give  the  best  service,  should  sub- 
side gradually  and  vertically  under  pressure.  No  tim- 
ber can  hold  up  the  enormous  weight  imposed  by  caving 
ground,  and  the  best  to  be  expected  is  a  maximum  life 
of  resistance.  Caps  12  x  14  in.  in  section  have  been 
crushed  to  a  thickness  of  four  inches,  yet  the  post.«< 
showed  no  sign  of  strain  except  a  tendency  to  splinter 
with  the  grain.  It  was  noticeable,  both  at  Ray  and 
Braden,  that  the  point  of  least  resistance  along  the 
posts,  provided  the  set  stood  squarely,  was  about  18  in. 
above  the  bottom.  This  is  undoubtedly  caused  by  the 
expansion  of  the  pillar  base  through  the  crushing 
weight  of  the  irresistible  mountain  overhead. 


Eighty-seven  Mining  Titles  for  properties  located  in  var- 
ious states  of  the  republic  were  issued  during  the  month 
of  June,  1918,  by  the  Mexican  Department  of  Commerce 
and  Industry,  according  to  a  consular  report,  and  of  this 
number  49  belong  to  the  State  of  Sonora  alone,  where  the 
mining  industry  has  assumed  a  considerable  impetus  dur- 
ing recent  months.  Of  these  mines,  16  are  for  jrold  and 
silver;  8  for  copper;  7  for  gold,  silver  and  lead;  7  for  gold, 
silver  and  copper;  7  for  silver  and  copper;  7  for  silver 
and  lead;  4  for  molybdenum;  2  for  manganese;  3  for  anti- 
mony; 3  for  fluorspar;  and  the  remainder  are  for  silver 
gold,  or  copper  combined  with  various  other  metals. 
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Safety  and  Health  in  Hydrometallurgical  Plants 


By  a.  W.  ALLEN 


Measures  which  increa^<ie  efficiency  in  metal- 
lurgical plants  nearly  always  result  in  greater 
safety,  general  improvement,  and  better  health. 
Such  installations  are  scattered  throughout  the 
world,  and  this  paper  therefore  is  addressed  to 
a  icidc  audience.  A  plea  is  made  for  full  consid- 
eration, at  the  time  the  plant  is  designed,  for  the 
operator  of  the  mill  and  his  helpers.  The  fact 
that  inefficiency  and  poor  results  are  often  caused 
by  the  cotitinual  need  for  utiproductive  and  waste- 
fid  effort,  in  an  attempt  to  counteract  the  ill 
effects  of  unsatisfactory  plant  design,  should  be 
kept  in  mind  by  the  engineers  from  the  outset. 


ACCIDENTS  to  machinery  or  workmen  in  hydro- 
metallurgical  plants  are  usually  to  be  attributed 
to  a  multiplicity  of  causes.  Faulty  design  of 
plant  arrangement  and  faulty  estimation  of  power  re- 
quirements for  certain  machines  are  often  responsible. 
Other  than  in  exceptional  cases,  no  margin  is  allowed — 
no  safety  provision.  Pulley  and  belting  widths  are 
often  kept  at  a  minimum  consistent  with  theoretical 
requirements.  When  the  mill  starts,  a  cloud  of  dust 
coming  from  the  rock-breakers,  or  raised  by  the  inju- 
dicious or  overzealous  use  of  the  broom,  finds  its  way 
between  belt  and  pulley.  Slippage  follows,  and  is  usu- 
ally the  forerunner  of  serious  trouble,  often  culminat- 
ing   in    personal    injuries. 

Reasonable  Capacity  Margin  Desirable 

Underestimation  of  capacity  needed  is  another  potent 
cause  for  a  condition  of  affairs  that  leads  to  trouble  of 
many  kinds.  A  machine  that  will  carry  the  load  only 
when  favored  with  unremitting  attention  is  the  cause 
of  general  inefficiency,  owing  partly  to  neglect  of  other 
units  of  the  mill — a  condition  which  often  leads  to  minor 
accidents. 

Cheap,  second-hand,  and  often  defective  machines 
sometimes  cost  much  more  in  the  long  run  than  a  new 
and  guaranteed  item  of  equipment.  Workmen  are  un- 
acquainted with  whatever  hidden  deficiencies  and  weak- 
nes.ses  are  present,  and  accidents  frequently  result.  The 
question  of  actual  rather  than  of  apparent  economy 
should  be  considered  in  the  first  in.stance.  If  this  is 
done,  a  liberal  and  expert  estimate  of  probable  cost  for 
repairs  and  renewals  will  often  sway  the  decision  in 
favor  of  the  unu.sed  and  guaranteed  machine 

Ample  Space  and  Elbow  Room  Essential 

Space  i.s  usually  the  cheapest  of  commodities  in  a 
mining  locality,  and  yet  treatment  plants  apparently  are 
often  de.signed  with  an  idea  that  the  ground  on  which 
they  are  to  be  erected  is  almost  priceless.  Ample  elbow 
room  between  dangerous  belts  and  moving  mechanisms 
in  an  imperative  necessity  if  safety  and  comfort  are  to 
be  con.sidered  and  promoted.  Compactness  in  design 
need  not  and  Hhould  not  involve  a  .sacrifice  of  all  ele- 
mentfl  of  Hafety — or  of  any  of  them. 


Congestion  and  crowding  of  equipment  have  been 
especially  noticeable  in  the  past  in  connection  with 
cyanide  plants  designed  by  certain  "experts,"  whose 
metallurgical  concoctions  were  monuments  to  their 
ignorance  of  practical  working  conditions.  In  such 
plants  the  operator's  patience  was  reduced  to  almost 
complete  disappearance  by  the  frequent  necessity  of 
having  to  crawl  through  indescribably  dirty  holes  and 
narrow  passageways  to  tinker  with  valves,  or  to  assist 
in  the  flow  of  slime  pulp  which  the  designer  of  the 
plant  had  assumed  would  move  under  the  influence  of 
some  law  of  accelerated  gravity  as  yet  undiscovered.  In 
practically  all  such  instances  the  designer  could  have 
prevented  perpetual  discouragement  and  annoyance,  oc- 
casional injury,  and  ill  health,  by  the  use  of  a  modicum 
of  common  sense,  and  the  provision  of  adequate  space 
and  ample  head  room.  This  would  have  gone  far  to 
insure  efficient  control,  and  would  "have  provided  room 
for  those  minor  modifications  in  arrangement  usually 
needed  in  all  chemico-metallurgical  installations  after 
the  first  run. 

Operators'  Point  of  View  To  Be  Considered 

One  of  the  most  important  considerations  to  be  kept 
in  mind  throughout  the  preliminary  stages  of  the  de- 
velopment of  plans  and  specifications  should  be  the  pro- 
vision of  every  possible  incentive  to  productive  effort 
on  the  part  of  those  who  will  operate  the  plant,  and  the 
elimination  of  arrangements  that  may  lead  to  discour- 
agement of  any  kind,  and  which  may  result  in  the 
avoidance  of,  or  in  attempts  to  avoid,  routine  duties. 
The  operator  of  the  plant  must  be  considered,  and  con- 
sidered to  the  fullest  possible  extent — from  the  outset. 
His  attitude  toward  every  phase  of  the  work  must  be 
anticipated.  His  duties  must  be  freed  of  tasks  that 
are  not  required  in  a  sensibly  designed  installation; 
and  then,  provided  he  has  cooperated  to  the  best  of  his 
ability,  he  will  be  able  to  hand  over  the  plant,  or  sec- 
tion, at  the  end  of  his  shift  with  the  realization  that 
the  work  has  been  well  done,  and  that  nothing  has  hap- 
pened to  diminish  his  enthusiasm.  This  should  be  the 
aim  of  the  designer  of  the  plant,  who,  if  he  knows  what 
he  is  doing,  has  the  power  to  influence  the  careers  of 
the  men  who  will  work  in  his  mill  to  a  far  greater 
extent  than  is  usually   realized. 

Unproductive  Effort  Leads  to  Inefficiency 

Nothing  is  more  detrimental  to  the  general  eflficiency 
of  operations  than  the  presence  of  a  perpetual  irritant 
in  the  form  of  some  disagreeable  duty — disagreeable 
only  because  of  the  shortsightedness  of  the  man  who 
designed  the  plant.  Nothing  will  occasion  so  much  loss 
as  when  employees  have  a  justifiable  "grouch."  This 
may  arise  from  causes  which  those  in  authority  cannot 
appreciate,  such  as  many  minor  personal  discomforts 
which  often  lead  to  illness  or  injury.  What  is  needed 
is  emphasis  on  the  fact  that  plants  are  operated  by 
human  beings  who  are  possessed  of  more  or  less  keen 
su.sceptibilities.  Keeping  of  this  fact  constantly  in  mind 
while  designs  are  being  considered  is  a  prime  necessity. 
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If  this  was  done  in  all  cases,  a  great  amount  of  dis- 
couragement would  be  avoided,  less  initiative  would  be 
stifled,  and  much  unproductive  effort  would  be  saved  for 
efficient  purposes.  A  discouraged  man  is  often  an  angry 
man,  and  an  angry  man  is  less  likely  to  consider  his 
own  or  another's  safety — less  likely  to  be  able  to  make 
a  wise  decision  in  an  emergency — than  one  who  is  con- 
tented  with   his    surroundings. 

Faulty  Cost  Estimation  Often  Leads  to 
Unsound  Economies 

The  cost  of  plants  is  usually  underestimated,  and  for 
a  number  of  reasons  that  it  is  unnecessary  to  dwell 
upon.  Toward  the  completion  of  erection  work  the  most 
rigid  economies  are  sometimes  introduced;  and  every- 
thing that  can  be  considered,  by  any  possible  stretch  of 
the  imagination,  as  not  absolutely  necessary,  is  elimi- 
nated. Satisfactory  arrangements  for  dry  walkways, 
substantial  ladders,  and  broad  stairways,  insuring  both 
safety  and  comfort,  are  thrown  out  as  unessential,  in 
conformity  with  an  eleventh-hour  policy  of  cheesepar- 
ing. Temporary  substitutes  are  put  in,  and  the  promise 
of  standard  equipment  at  a  later  date  is  seldom  ful- 
filled. Concrete  flooring  is  often  omitted,  for  the  same 
reason ;  and  the  operator  is  sometimes  expected  to  watch 
a  daily  waste  of  gold  or  silver  in  solution  or  other  valu- 
able product  and  at  the  same  time  maintain  his  en- 
thusiasm for  effecting  economies  in  other  directions. 
Such  a  policy  is  the  worst  kind  of  mistake.  A  good 
floor  that  can  be  kept  clean  and  keeps  itself  drained 
should  be  the  first  consideration  in  a  wet-crushing  mill. 
It  is  no  economy  to  neglect  a  provision  that  will  add  to 
health  and  comfort,  to  say  nothing  of  the  saving  of  the 
valuable  metal  effected.  It  is  absurd  to  expect  men  to 
be  enthusiastically  responsive  to  appeals  to  "keep  the 
place  clean"  when  the  most  elementary  precautions  to 
encourage  or  insure  this  have  been  ignored  in  the  orig- 
inal design  of  the  plant. 

In  many  cases  the  smallness  of  the  installation  is 
pleaded  as  a  reason  for  the  avoidance  of  what  a  large 
corporation  would  consider  essential  health  and  safety 
provisions.  This  excuse  is  not  always  legitimate,  and 
is  often  made  through  adopting  a  mistaken  policy  of 
erecting  a  mill  before  the  mine  had  been  developed  to 
a  scale  suflBcient  to  justify  the  expenditure  for  an  ade- 
quate treatment  plant. 

Manual  Labor  Economizing  Has  Aided  Safety 
Movement 

Dusting  in  a  hydrometallurgical  plant  is  usually  con- 
fined to  primary  crushing,  and  the  ill-eflfect  on  the  health 
of  the  workers  is  small,  due  possibly  to  the  fact  that  the 
dust  usually  contains  a  percentage  of  non-abrasive 
particles.  The  introduction  of  tubular  mills  of  various? 
designs  has  unconsciously  aided  the  safety  movement, 
inasmuch  as  their  adoption  has  led  to  a  greater  simplifi- 
cation of  operation,  making  personal  attention  less 
necessary,  and  so  reducing  the  liability  to  accident.  The 
economy  in  manual  labor  resulting  from  the  use  of 
mechanical  devices  such  as  crushed  ore  distributors  and 
excavators  has  also  resulted  in  a  diminution  in  injuries, 
and  an  improvement  in  general  health,  by  freeing  a 
number  of  workers  from  monotonous  and  often  un-  . 
healthful  tasks. 

Apart  from  those  arising  from  the  lack  of  safety 


provisions,  the  majority  of  accidents  occurring  in  a 
modern  plant  result  from  unexpected  causes.  The  rela- 
tion of  knowledge  of  danger  to  resultant  accident  is 
marked.  The  deadly  nature  of  cyanide  is  well  known, 
and  poisoning  from  this  cause,  in  spite  of  continual 
contact,  is  happily  rare  in  most  countries,  and  deaths 
from  cyanide  poisoning  are  so  uncommon  as  to  be 
almost  negligible  in  number.  Precautionary  measures 
are  now  standard,  and  though  in  i.solated  districts, 
where  it  is  impossible  to  convince  natives  of  the  danger, 
it  is  not  uncommon  to  have  a  number  of  poisonings  with 
"green"  gangs,  all  the  cases  respond  to  the  antidote, 
which  is  kept  handy. 

High-tension  current  is  well  known  as  dangerous — 
the  effects  of  a  slight  shock  are  not  easily  forgotten — 
but  the  number  of  accidents  from  this  cause  is  com- 
paratively small.  Other  dangers  are  more  insidious 
and  less  obvious.  Salivation,  or  mercury  vapor  poi.son- 
ing,  is  not  uncommon  among  amalgamation-plant  work- 
ers— a  condition  that  has  often  been  improved  by  an 
educational  campaign  in  the  mill. 

Safety  Principles  in  Accord  With  Efficiency 
Program 

On  reviewing  the  situation  it  is  impossible  to  avoid 
the  conclusion  that,  in  general  mill  work,  the  insuring 
of  greater  safety  and  better  health  has  often  resulted 
without  a  recognition  of  safety-first  principles,  per  se. 
This  proves  the  eminently  sensible  nature  of  the  safety 
campaign,  because  the  changes  that  have  tended  to 
reduce  or  eliminate  danger  and  discomfort  and  increase 
security  and  satisfaction  were  concordant  to  a  plan  in- 
suring greater  efficiency  in  general  results,  made  in  the 
first  instance  to  increase  returns  and  decrease  costs,  or 
both.  The  resulting  economy  in  labor  diminished  the 
likelihood  of  accident  and  freed  workers  for  other  less 
dangerous  but  more  responsible  tasks,  and  so  aided  the 
movement  that  has  done  so  much  to  stabilize  industry 
in  general. 

Development  of  Mining  in  Papua 

A  project  involving  the  construction  of  a  light  rail- 
way, 18  miles  in  length,  to  connect  Port  Moresby 
(Papua)  with  the  Laloki  River,  to  serve  a  copper- 
mining  enterprise,  is  being  considered.  The  govern- 
ment had  decided  to  spend  £35,000  on  the  construction 
of  this  line,  but  the  project  was  temporarily  abandoned 
on  account  of  the  war.  The  harnessing  of  Rona  Falls, 
on  the  Laloki  River,  for  the  purpose  of  generating  elec- 
tric current  for  mining  purposes,  has  been  authorized. 

Papua,  which  is  one  of  the  largest  islands  in  the 
world,  lies  to  the  northeast  of  Australia,  and  is  prac- 
tically unexplored.  One  quarter  of  the  island  was  taken 
from  the  Germans  by  Australian  forces  during  the 
early  days  of  the  war,  and  one  half  of  Papua  is  now 
under  Commonwealth  administration.  The  remainder 
of  the  island  belongs  to  the  Dutch. 

Gold  has  been  found  extensively  in  river  estuaries 
on  the  mainland,  and  also  in  the  smaller  volcanic  islands. 
Development  of  the  colony  is  likely  to  be  slow,  on  ac- 
count of  climatic  conditions,  coupled  with  isolation  from 
trade  routes  and  centers  of  civilization,  but  it  is  exr 
pected  that  extensive  mineral  deposits  will  eventually 
be  opened  up. 
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Differential  Flotation  at  Wallace,  Idaho 


By  C.  T.  rice 


The  efficient  treatment  of  zinc-lead  ore  by  ti->'a- 
tion  involves  the  adoption  of  a  system  of  selective 
concentration.  Thin  article  descHbes  in  detail  a 
typical  installation  of  this  kind  in  the  form  of  an 
addition  to  a  jig  and  table  concentration  play,t. 
The  capacity  is  about  300  tons  per  day,  and  a  plan 
is  shown  giving  the  general  arrangement  of 
equipment.  In  the  older  section  of  the  mill  the 
crushed  ore  is  cleaned  by  jigs  and  tables,  and, 
after  regrinding  in  a  conical  mill,  is  treated  in 
the  differejitial-fiotation  annex  as  here  described. 
The  installation  is  of  particular  interest  to  mill- 
men  in  that  it  exemplifies  the  solution  of  a  prob- 
lem that  many  mining  companies  have  under  con- 
sideration— how  to  increase  recovery  without 
greatly  changing  existing  methods  of  ore  treat- 
ment or  of  increasing  the  capital  input  for  plant 
and  appliances.  A  flotation  unit  can  be  added  to  an 
exii^-iing  mill  ivith  as  much  ease  as  and  not  much 
greater  expense  than   an   old-time   canvas   plant. 

THE  recent  installation  of  differential  flotation  at 
Morning  No.  2  plant  of  the  Federal  Mining  and 
Smelting  Co.,  to  adapt  it  for  the  treatment  of 
zinc-lead  ore  from  the  Morning  mine,  involved  a  con- 
sideration of  several  important  details.  The  annex  was 
added  to  the  old  mill  buildings,  and  apart  from  the  fact 
that  the  hillside  facilities  permitted  the  placing  of  the 
Pachuca  emulsifiers  at  the  head  of  the  flotation  ma- 
chines, instead  of  between  the  two  roughers,  the  ar- 
rangement may  be  followed  elsewhere.  The  design  is 
well  worthy  of  study  and  is  to  the  credit  of  T.  M.  Owen, 
the  Federal  company's  flotation  expert — one  of  the  few 
men  who  have  had  experience  with  differential  flotation 
both  in  this  country'  and  Australia. 

The  installation  has  an  underload  capacity  of  300  tons 
of  60-mesh  flotation  feed  per  24  hours.  In  the  older  sec- 
tion of  the  mill  the  ore  is  crushed  and  treated  on  jigs 
and  tables,  not  so  much  to  get  out  the  lead  and  zinc  as 
to  reduce  the  amount  of  crushing  to  be  done  subse- 
quently by  making  tailings  rejections  as  early  as  pos- 
sible throughout  the  treatment.  The  final  product  is 
then  crushed  to  80  mesh  in  an  8-ft.  x  36-in.  Hardinge 
mill  before  going  to  the  flotation  plant.  The  drawings 
illu.strate  the  treatment  which  begins  at  this  stage. 

Drag-Classifiers  and  Air  Lifts  Usku 

The  Hardinge  mill  operates  in  close  circuit  with  two 
drag  classifiers,  and  the  overflow  from  these  is  delivered, 
by  a  6-in.  centrifugal  pump,  to  the  40  x  12-ft.  Dorr 
thickener.  The  pulp  is  thickened  to  a  consistence  of 
4  to  1  and  then  pumped  to  the  Pachuca  emulsifiers  feed- 
ing the  lead  roughers.  The  emulsification  is  accom- 
plished in  two  Pachucas,  and  as  there  is  a  considerable 
amount  of  granular  material  in  the  feed,  a  second  and 
smaller  air-lift  pipe  has  been  added  to  the  Pachucas. 
These  auxiliary  air  lifts  do  not  operate  in  close  circuit 
with  the  tank,  but  di.scharge  either  into  the  second 
Pachuca  or  into  the  feed  box  of  the  first  series  of  rouffh- 


era.  The  same  system  of  two  air  lifts  (one  to  elevate 
the  granular  material  that  would  not  overflow  from  the 
tank,  and  which  otherwise  would  build  up  in  the 
Pachucas)  is  also  used  in  the  zinc-emulsifying  Pachucas. 
As  will  be  seen  from  the  drawings,  there  are  two  lines 
of  lead  pneumatic  machines  and  four  lines  of  zinc  ma- 
chines, each  line  being  composed  of  two  roughers  and 
a  cleaner,  the  second  rougher  taking  the  bottom  flow 
from  the  first  rougher,  and  the  float  from  both  rough- 
ers going  to  the  cleaner.  The  bottom  flow  of  the  cleaner 
returns  to  the  lead  Pachucas  for  re-treatment,  tailings 
only  being  made  by  the  second  rougher  of  the  series. 
In  the  lead  series,  the  tailings  from  the  second  rough- 
ers go  to  an  8  X  8-ft.  tank,  where  any  irregularity  in  the 
discharge  of  the  lead  machines  is  equalized,  and  the 
feed  held  and  mixed  slightly  so  as  to  even  it  in  grade, 
as  well  as  in  quantity,  before  being  pumped  to  the  zinc 
emulsifiers.  The  tailings  from  the  second  roughers  in 
the  zinc  section  go  to  the  creek. 

Emulsification  for  Zinc  Separation  in  Janney 
Emulsifier  and  Pachucas 

The  emulsification  for  the  zinc  machines  commences 
in  a  Janney  emulsifier  and  is  completed  in  two  Pachucas. 
The  single  Janney  does  not  give  the  pulp  sufficient 
emulsification,  but  from  the  trials  made  during  the 
six  weeks  that  the  plant  operated,  it  was  thought  that 
the  two  Janney  emulsifiers  running  in  series  would  pro- 
duce a  better  emulsification  than  could  be  obtained  with 
the  two  Pachucas.  The  Janney  emulsifier  was,  how- 
ever, installed  only  as  an  experiment,  and  the  plant  did 
not  run  long  enough  to  permit  a  decision  as  to  which 
device  gave  the  better  emulsification. 

The  air  for  the  Pachucas  and  for  other  purposes  i.' 
supplied  by  a  small  compressor  at  15  lb.  per  sq.in.  The 
air  for  the  Callow  cells  is  delivered  by  a  No.  5  Root 
blower  at  3^  lb.  per  sq.in.  pressure.  The  flotation  ma- 
chines are  2  x  10  ft.  in  size  and  equipped  with  cast- 
iron  filter-pan  individual  bottoms  for  each  cell.  This 
now  represents  the  standard  practice  of  the  district. 
The  froth  concentrate  from  the  lead  cleaners  is  added  to 
the  lead  concentrate  from  the  tables,  and  the  mixture 
settled  in  tanks.  The  amount  of  lead  froth  obtained  is 
too  small  to  warrant  the  installation  of  a  filter.  The 
zinc  froth  is  settled  in  a  30  x  10-ft,  Dorr  thickener  to 
a  consistence  of  about  1  to  1  and  then  raised  by  a  small 
bucket  elevator  to  the  feed  box  of  an  8  x  Hi  ft.  Oliver 
filter.  The  oil  used  to  float  the  lead  is  No.  2  Cleveland- 
Cliffs,  and  No.  8  G.  N.  S.,  or  No.  350  Pensacola  for  the 
zinc.  Sulphuric  acid  is  added  previously,  to  promote  the 
flotation  of  the  zinc  and  to  keep  down  the  siderite.  The 
arrangement  of  the  machines  on  the  different  floors  is 
shown  in  the  drawings,  together  with  other  operating 
details. 

After  six  weeks  of  operation,  the  plant  was  closed  by 
court  order,  arising  out  of  litigation  concerning  the 
title  to  part  of  the  Morning  orebodies.  The  suit  has 
been  settled  in  the  lower  court  in  favor  of  the  Federal 
company. 

Remember  the  Comfort  Fund  of  thejnth  Engineers. 
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Automatic  Elevator-Bucket  Discharge 
By  H.  M.  Schleicher* 

Methods  employed  for  procuring  discharge  of  the 
bucket  when  the  material  elevated  has  a  tendency  to 
pack  in  it  have  been  described  recently  in  two  papers 
concerning  belt  elevators.  One  of  these  papers  is 
published  in  the  Bulletin  of  the  A.  I.  M.  E.  for  February, 
1918,  on  page  273,  and  the  other  in  the  Engineering 
a7id  Mining  Journal  of  Dec.   29,   1917,  on  page   1113. 

In  an  interesting  paper  in  the  Bulletin  of  the 
A.  I.  M.  E.  for  October,  1917,  on  page  1475,  A.  P. 
Watt,  in  describing  the  handling  of  flotation  concen- 
trate, writes:  "If  conditions  are  such  as  to  permit  its 
use,  an  elevator  is  preferable  to  a  centrifugal  pump  for 
elevating  flotation  concentrate."  If  the  concentrate  is 
at  all  like  the  material  produced  in  a  flotation  plant 
of  which  I  had  charge  a  few  years  ago,  a  marked 
tendency  to  pack  tightly  in  the  bucket  and  remain  there 
will  be  noted,  and  it  will  be  necessary  to  resort  to 
extraneous  means  for  insuring  discharge. 

Many  of  the  methods  outlined  in  the  papers  referred 
to  for  aiding  the  discharge  of  the  buckets  depend  upon 
a  bumping  or  vibrating  device  which,  theoretically, 
would  seem  hard  on  the  elevator  mechanism.  A 
method  developed  in  the  flotation  plant  mentioned 
would  seem  to  be  worth  bringing  to  the  attention  of 
millmen,  as  it  was  effective,  quiet,  and  not  harmful 
tc  the  elevator.  The  principle  involved  is  simple,  and 
the  device  is  cheap  and  readily  installed.  The  method  is 
illustrated  in  the  accompanying  sketch.  A  given  point 
on  the  belt  starts  around  the  head  pulley  before  any 
point  below  it.  The  ends  of  a  wire  U-shaped  loop  are 
fastened  to  the  belt  just  above  a  bucket  and  project 
down  into  the  bucket.  As  the  ends  of  the  loop  start 
around  the  head  pulley,  the  bottom  of  the  loop  describes 
an  arc  across  the  bottom  of  the  bucket.  Furthermore, 
and  more  important,  as  the  ends  of  the  loop  leave  the 
head  pulley  on  the  down  side,  the  action  is  reversed, 
and  at  this  time  the  bucket  is  inverted  and  in  the 
proper  place  and  position  to  discharge. 

The  wire  loop  is  provided  with  eyes  at  the  ends  of 
its  arms,  by  which  it  is  fastened  to  the  belt  with 
small  belt  bolts  over  large  washers.  The  bottom  of 
the  loop  is  made  to  conform  closely  to  the  form  of 
the  bucket.  The  loop  should  be  of  such  length  that 
it  does  not  touch  the  bucket  anywhere,  either  when 
the  belt  is  straight  or  going  around  a  pulley;  that 
is,  the  arc  described  by  the  bottom  of  the  loop  should 
be  shorter  than  the  distance  across  the  bucket.  The 
bucket,  in  traveling  around  the  pulley,  remains  tangent 
to  it  and  does  not  change  in  relation  to  the  belt  at 
any  time,  although  the  loop  does  change  in  its  relation 
to  the  bucket  when  it  starts  around  and  again  when 
it  leaves  the  pulley.  The  first  sweep  of  the  loop  through 
the  bottom  of  the  bucket  loosens  its  load  and  the 
second  sweep,  taking  place  while  the  bucket  is  inverted, 
insures  discharge. 

Trials  of  this  method  were  made  with  ordinary 
telegraph  wire  bent  into  shape  by  hand  around  four 
nails  driven  into  a  mill  post.  The  nails  were  posi- 
tioned so  that  the  wire,  when  bent  around  them,  took 
the  desired  .shape,  and  by  removing  the  heads  of  two 


of  the  nails  the  eyes  on  the  loops  could  be  made  at 
the  same  time.  These  loops  were  tried  at  varying 
lengths  until  the  proper  length  was  ascertained.  Those 
made  of  soft  wire  did  not  show  much  wear  after 
two  months'  operation,  but  were  rather  soft  for  the 
best  work.  They  tended  to  bend,  which  would  be 
avoided  if  spring-steel  wire  were  used.  Loops  made 
of  steel   should   give   long   and   satisfactory  service. 

The  device  will  work  satisfactorily  on  fine,  wet 
materials.  The  wire  should  be  stiff  enough  to  pene- 
trate the  load,  and  should  be  fastened  to  the  belt  over 
large   flat   washers.      As   the   material    in   the   buckets 


J)RV1C'E    FOR    INSURING    BUCKET    DISCHARGE 


has  little  opportunity  to  pack,  the  wire  need  not  be 
as  thick  as  would  at  first  thought  seem  necessary. 

It  is  desirable  to  find  the  correct  length  of  the  loops 
so  as  to  avoid  contact  of  the  wire  and  the  bucket. 
In  order  to  have  a  starting  point  for  ascertaining  the 
proper  length,  the  following  formula,  which  gives  the 
approximate  length,  is  offered:  Let  D  be  the  diameter 
of  the  head  pulley  in  inches.  Measure  the  distance 
from  the  tip  to  the  back  of  the  bucket,  divide  by  two 

and  call  this  W.  Then  L  =  V  Dio  —  W  =  length 
of  the  loop.  This  can  be  only  approximate,  as  the 
shape  of  the  buckets  varies  and  in  deriving  the  formula 
the  loop  is  assumed  to  be  in  a  position  which  may  hold 
good  only  for  a  particular  case.  It  will  be  necessary 
to  adjust  one  loop  properly  and  then  make  the  remainder 
the  same,  both  as  to  length  and  the  distance  the  loop 
projects  into  the  bucket.  The  device  has  proved  effec- 
tive, and  it  is  hoped  that  others  encountering  the 
difficulty  of  material  packing  in  elevator  buckets  will 
make  up  and  experiment  with  at  least  one  loop  to 
loarn  what  it  will  do  in  their  particular  cases. 


•In  charRe  of  the  Central  R«*<tirch   laboratory,    If,  S.   Smelling. 
ReflnlnK  and  MInlnR  Co.,  CamlirirlKi-,   Mhmh 


Today    is    an    opportune    time    to   send    a    check   for    the 
Comfort  Kiind  of  the  27th  EngineerR. 
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Development  of  Brazilian 
Iron-Ore  Deposits 

That  the  iron-mining  industry  in  Brazil  is  to  be  de- 
veloped soon  after  the  close  of  the  present  war  seems 
evident,  states  a  consular  report.  The  prospect  of  early 
development  is  due  to  the  fact  that  many  important  iron- 
ore  deposits  have  been  acquired  by  foreign  and  Brazil- 
ian syndicates. 

Below  are  given  the  names  of  the  companies  that 
are  at  present  said  to  be  the  more  important  owners: 

The  Itabira  Iron  Ore  Co.,  an  English  concern,  with  its 
head  offices  in  London,  incorporated  by  the  Rothschilds, 
Baring  Bros.,  and  E.  Sassel,  and  which  purchased  the 
Conceicao  and  Esmeril  deposits  for  2,400,000  milreis  (about 
$600,000  in  American  currency).  This  group  has  control 
of  the  Victoria  Minas  Ry.  The  deposits,  situated  at  Itabira 
de  Matto  Dentro,  are  estimated  at  99,000,000  cu.m.  and 
capable  of  producing  296,000,000  tons.  The  purchase  price 
paid  by  the  prior  holders  was  400,000  milreis  ($100,000). 

The  Brazilian  Iron  Steel  Co.,  an  American  corporation, 
represented  by  M.  Harder,  has  acquired,  also  in  Itabira  de 
Matto  Dentro,  the  deposits  known  as  Cana  and  Sant'  Anna,^ 
containing  33,000,000  cu.m.  or  over,  or  132,000,000  tons. 
The  purchase  price  is  stated  as  300,000  milreis  (about  $75,- 
000).  This  organization  has  also  purchased  the  Algeria 
and  Cota  deposits,  situated  in  the  municipality  of  Santa 
Rita  Durao  (Marianna) ,  for  the  sum  of  150,000  milreis 
(about  $37,500).  These  deposits  are  reported  to  be  capable 
of  producing  10,000,000  tons.  The  same  organization  also 
has  a  concession  to  construct  a  railroad  operating  between 
the  mines  of  Santa  Rita  Durao  (Marianna)  and  S.  Jose  da 
Lagoa. 

The  Minas  Geraes  Iron  Syndicate,  an  American  com- 
pany, organized  by  Phel.  Hartemback,  Ernest  Moser  and 
John  Hammond,  has  purchased  the  deposits  of  Paracatu 
and  Bananal,  situated  in  Cattas  Atlas  and  in  Santa  Barbara. 

The  Societe  Franco-Bresillienne  and  Bernard  Goudchaux 
&  Co.  (presumably  French),  represented  in  Brazil  by  an 
engineer  named  Corvee,  has  acquired  the  deposits  of  Can- 
donga,  in  S.  Miguel  de  Guanhaes,  estimated  as  containing 
10,000,000  tons  of  ore,  for  the  sum  of  200,000  milreis  (about 
$50,000). 

The  Societe  Civile  de  Mines  de  Fer  de  Jangada,  a  French 
company,  also  represented  by  an  engineer  named  Corvee,  has 
purchased  the  Jangada  mines,  in  the  municipality  of  Villa 
Nova  de  Lima  (Paraopeba),  with  a  capacity  of  15,000,000 
tons,  for  the  sum  of  100,000  milreis  (about  $25,000).  This 
mine  is  being  prospected  by  Professor  Metayer. 

The  Deutsch  Luxemburgischs  Bergwerks  und  Hutton 
Aktiengesellschaft,  a  German  company,  purchased  the  Cor- 
rego  do  Feijao  deposit,  situated  in  Piedade  do  Paraopeba 
(Villa  Nova  de  Lima),  for  the  sum  of  100,000  milreis  ($25,- 
000).  The  deposit  is  at  present  being  prospected  by  an 
engineer  named  Westerma. 

A.  Thum  purchased  the  Casa  de  Pedra  mine,  situated  in 
Congonhas  (Ouro  Preto),  with  500,000  cu.m.,  and  capable 
of  producing  2,000,000  tons.  The  sum  paid  was  60,000  mil- 
reis (about  $15,000). 

The  Bracuhy  Falls  Co.  has  purchased  the  Serra  do  Mas- 
cate  and  Mendonca  mines,  situated  in  Congonhas  (Ouro 
Preto),  with  deposits  estimated  at  8,000,000  cu.m.  and 
capable  of  producing  29,000,000  tons.  The  sum  paid  was 
70,000  milreis  (about  $17,000).  The  same  company  has 
also  acquired  the  Inhotim  deposit,  situated  in  Paraopeba 
(Bomfim),  for  the  sum  of  100,000  milreis  (about  $25,000). 
All  of  the  prospecting  of  these  mines  for  the  company  is 
being  done  by  an  engineer  named  Joaquim  de  Almeida 
Lustoza. 

Carlos  Wigg,  of  Rio  de  Janeiro,  has  purchased  the  Fa- 
zenda  da  Vargem,  Marinho  and  Rocinha  deposits,  situated 
in  Serra  da  Moeda  (Ouro  Preto),  capable  of  producing  10,- 
000,000  tons.  The  purchase  price  was  50,000  milreis  (about 
$12,500). 

Trajano  de  Medeiros,  a  Brazilian  engineer  of  high  stand- 


ing, has  purchased  the  Morro  do  Veado,  Retire  das  Almas 
and  Barra  deposits,  situated  in  Serra  da  Moeda  (Ouro 
Preto),  capable  of  producing  12,000,000  tons.  The  sum 
paid  was  50,000  milreis  (about  $12,500). 

The  Corrego  do  Meio  deposits,  situated  in  Sahara,  were 
acquired  by  a  German  syndicate  for  the  sum  of  450,000 
milreis  (about  $112,500)  through  an  intermediary  named 
Phel.  Hartemback. 

The  Companhia  Metallurgica  Brazileira,  with  head  offices 
in  Rio  de  Janeiro,  which  is  also  connected  with  the  manga- 
nese mining  interests,  Companhia  Morro  da  Mina,  pur- 
chased for  a  reasonable  price  eight  mines,  all  in  the  State 
of  Minas  Geraes,  the  group  representing  a  total  reserve  of 
some  100,000,000  tons. 

The  Companhia  de  Mineracao  and  Metallurgia  do  Brazil, 
organized  on  Sept.  8,  1917,  in  Rio  de  Janeiro,  has  acquired 
the  iron  mines  belonging  to  Antonio  da  Costa  Lage,  who 
is  one  of  the  incorporators  and  the  largest  shareholder  in 
this  company. 

The  Canadian  Metallurgic  Co.,  which  is  said  to  be  mak- 
ing plans  for  an  electric  smelting  furnace  on  Governor's 
Island  in  the  Bay  of  Rio  de  Janeiro,  capable  of  producing 
500  tons  of  steel  daily,  has  acquired  a  manganese  mine  at 
S.  Joao  d'El  Rey,  and  also  certain  iron  deposits. 

The  Companhia  Siderugica  Mineira,  with  its  head  offices 
in  Bello  Horizonte,  State  of  Minas  Geraes,  and  founded 
in  1917,  for  the  purpose  of  exploiting  the  iron  industry, 
has  also  acquired  important  deposits  of  iron,  which  are 
now  being  operated.  The  company  was  incorporated  with 
a  capital  of  350,000  milreis  (about  $87,500),  the  principal 
shareholders  being  Joao  Gomes  do  Val  and  Amara  Lanazi, 
of  Sao  Paulo. 

The  firm  of  Quieroz  Junior  &  Co.,  owners  of  the  Usina 
Esperanca  (Esperanca  Mill)  and  concessionnaires  of  the 
Usina  Wigg,  also  possess  an  extensive  deposit  of  iron  ore 
situated  at  Itabira  de  Campos,  the  ore  being  of  excellent 
quality  for  the  manufacture  of  pig  iron. 

The  Companhia  Siderurgica  Brazileira,  founded  by  Car- 
los Wigg  and  Trajano  de  Medeiros,  owns  seven  deposits  of 
iron  ore  in  the  State  of  Minas  Geraes,  with  a  total  area 
of  7120  hectares,  which  also  contain  considerable  manga- 
nese ore. 

Besides  the  deposits  referred  to,  it  is  said  that  negotia-^ 
tions  are  being  carried  on  to  obtain  the  deposits  known  as 
Fabrica,  situated  in  Congonhas  de  Campo  (Ouro  Preto), 
belonging  to  Colonel  Machado;  also  deposits  known  as  Tres 
Irmaos,  in  the  municipality  of  Bomfim,  and  a  deposit  known 
as  Serra  do  Pires,  in  the  municipality  of  Ouro  Preto. 

It  is  reported  that  the  Itabira  Iron  Ore  Co.,  which  owns 
immense  deposits  in  Itabira  and  Matto  Dentro,  with  more 
than  100,000,000  tons  of  iron  ore  running  from  68  to  70';, 
mW,  soon  after  the  war,  exploit  these  deposits.  The  plan 
is  to  construct  ?  branch  line  of  the  Victoria  &  Mines  Ry., 
which  is  under  that  company's  control,  to  transport  the  ore 
to  tidewater.  The  plans  of  this  company  are:  (1)  To  install 
modern  machinery  in  the  mines  for  the  extraction  of  large 
quantities  of  ore;  (2)  to  extend  the  railroad  to  the  mines 
at  Itabira  de  Matto  Dentro;  and  (3)  to  construct  a  fleet  of 
vessels  specially  built  to  discharge  the  mineral  automatically 
at  the  destination  in  Europe  and  to  be  suitable  for  trans- 
porting coal  from  Europe  to  Brazil. 


Crystalline  Graphite  for  .Making  Crucibles  should  contain 
as  high  as  85%  of  graphitic  carbon,  and  should  be  free  from 
mica,  pyrite,  and  iron  oxide,  which  are  particularly  harmful 
impurities,  states  the  Miuiuf/  Journal.  It  should  also 
preferably  contain  a  large  proportion  of  flakes  1  millimeter 
or  more  in  diameter,  so  that  its  fragments  may  interlock 
and  thus  be  more  easily  bound  together  by  the  clay  with 
which  it  is  to  be  mixed.  In  the  United  States  most  makers 
of  crucibles  prefer  to  use  a  mixture  of  Ceylon  graphite  with 
American  flake  graphite,  for  Ceylon  graphite  is  more  nearly 
free  from  impurities,  and  its  more  nearly  cubical  fragments 
have  a  much  smaller  surface  area  in  proportion  to  their 
volume  than  the  thin  flakes  of  the  domestic  graphite,  so 
that  it  requires  the  use  of  less  clay  as  a  binder.  Domestic 
flake  graphite  may  be  used  alone  for  making  crucibles. 
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Handling  and  Storing  of  Explosives 


By  ARTHUR  LA  MOTTEf 


The  development  of  measures  and  appliances  for 
avoiding  accidents  incurred  in  the  use  of  explo- 
sives and  for  minimizing  their  resiilts  has  been 
the  subject  of  careful  study  and  experimentation. 
Though  there  exists  among  mining  men  a  general 
familiarity  with  specified  precautions,  a  closer 
analysis  of  the  recommendations  made  by  manu- 
facturers is  often  desirabL:.  The  list  of  "don'ts" 
seems  formidable,  but  it  should  prove  interest- 
ing to  mine  executives,  foremen  and  workmen. 

IT  HAS  been  maintained  that  it  takes  three  genera- 
tions to  make  a  gentleman;  the  same  may  be  said  of 
a  man  who  can  be  depended  upon  to  engage  in  haz- 
ardous work  with  a  maximum  of  safety.  One  must 
begin  with  his  grandfather.  The  primary  characteris- 
tics of  the  safe  man  are  unselfishness  and  consideration 
for  others.  Personal  bravery  and  nerve,  or  cowardice, 
has  nothing  to  do  with  it.  Thorough  knowledge  of  the 
subject  has  a  great  deal  to  do  with  it.  The  most 
unsafe  man  on  dangerous  work,  or,  rather,  in  handling 
dangerous  goods,  is  the  man  who  is  afraid  to  be  afraid. 
He  may  know  that  the  thing  he  is  doing  is  dangerous — 
he  may  know  that  it  is  dangerous  to  remain  where  he 
is  under  certain  conditions — but  he  is  often  afraid  to 
take  cover  himself  or  to  warn  others,  or  to  take  ordinary 
intelligent  precautions,  for  fear  of  being  thought  afraid. 

Timid  Attitude  of  Foremen  Detrimental  To 
Best  Safety  Practice 

I  remember  being  in  a  mine  some  years  ago  where 
five  men  were  killed  by  the  tipping  of  a  skip  while  it 
was  being  hoisted,  because  several  of  the  men  rode  on 
the  bail,  causing  it  to  tilt  in  front  and  engage  a  cross- 
tie.  Positive  orders  were  thereupon  issued  that  no  one 
should  be  allowed  to  ride  on  the  bail;  and  yet,  only 
three  days  later,  when  I  was  coming  out  of  the  mine,  in 
company  with  the  foreman  and  several  others,  the  skip 
was  stopped  and  several  men  got  on  and  climbed  out  on 
the  bail.  When  the  foreman  remonstrated  with  them, 
saying  that  this  was  against  orders,  one  of  the  men 
■?neeringly  remarked:  "What's  the  matter  with  you? 
Are  you  afraid?"  This  instantly  silenced  the  foreman, 
who  made  no  further  objection,  and  we  went  out  under 
exactly  the  same  conditions  as  those  which  were  known 
to  have  caused  a  fatal  accident. 

Enforced  Di.sciplink  Frequently  Essential 

The  prevention  ol  this  type  of  accident,  it  seems  to 
me,  can  be  accomplished  only  by  discipline,  laying  down 
hard  and  fast  rules  and  enforcing  them  ruthlessly. 
Education,  which  is  effective  in  preventing  a  large  class 
of  accidents,  seems  to  be  helpless  here.  If  possible,  rules 
Hhould  be  made  so  inelastic  as  to  prevent  even  the  officers 
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of  the  company  from  violating  them.  In  the  army,  for 
general  safety,  even  the  commanding  general  may  not 
do  certain  things,  and  I  feel  it  would  have  a  beneficial 
effect  on  industrial  workers  if  they  knew  that  their 
chiefs  were  not  allowed  to  do  various  dangerous  things 
which  are  forbidden  the  workers. 

Process  of  Manufacture  One  of  Safe  Handling 

To  return  to  the  subject,  it  is  necessary,  to  an 
extent,  to  begin  with  the  grandfather  of  the  dyna- 
mite; that  is,  the  raw  materials.  These  are  pur- 
chased on  specifications,  submitted  to  a  rigorous  an- 
alysis, and  are  carefully  inspected,  sorted  and  strained. 
The  inert  or  non-explosive  ingredients  which  enter 
into  the  manufacture  of  explosives  are  just  as  care- 
fully treated  as  are  the  more  essential  ingredients; 
and  this  inspection  is  brought  right  up  to  the  last 
process  in  the  course  of  manufacture.  For  instance, 
the  wood  meal  and  nitrates  are  given  the  final  sieving 
in  the  mixing  house  just  before  they  are  put  into 
the  tub  and  incorporated  with  the  nitroglycerin.  This 
latter  ingredient  is  put  through  a  series  of  processes 
which  would  delight  the  heart  of  any  safety  man.  From 
first  to  last  it  is  "handled  with  gloves,"  generally  rubber 
gloves.  After  separation  from  the  acid  it  comes  in 
contact  only  with  wood  or  rubber.  It  is  washed  and 
stored  in  wooden  tubs  under  water.  It  is  drawn  off 
through  rubber  pipes,  the  flow  through  which  is  stopped 
by  elevating  the  end  of  the  pipe.  It  is  weighed  in 
rubber  buckets  and  is  transported  either  through  rub- 
ber-lined gutters  by  gravity  or  by  a  rubber-tired  travel- 
ing tank  with  a  rubber  hose  for  a  spout.  Buildings  are 
floored  with  rubber  and  the  workmen  wear  rubber- 
soled  shoes.  The  scales  are  covered  with  rubber,  both 
the  platform  for  the  box  and  the  platform  for  the 
weights.  The  weights  also  are  covered  with  rubber. 
The  operation  is  carried  out  in  a  frame  building  having 
an  earth  embankment  entirely  surrounding  it  as  high  as 
the  eaves  of  the  building  itself,  and  this  building  is 
kept  as  far  away  from  every  other  explosive  building 
as  the  experience  of  the  plant  engineers  shows  to  be 
necessary.  After  the  dynamite  is  made,  it  is  trans- 
ported, in  the  process  of  being  punched  and  packed,  in 
wooden  boxes  having  no  exposed  metal  parts,  and  is 
punched  with  soft  rubber-tipped  wooden  sticks.  Special 
shoes  are  worn  throughout  the  danger  area,  and  the 
floors  of  the  buildings  have  coverings  of  soft  rubber- 
like material  which  can  be  taken  up  from  time  to  time 
and  burned. 

I'RKCAUTioNs  Developed  from  Classification 
Of  Accidents 

For  a  number  of  years  a  list  of  accidents  in  the  use 
and  handling  of  explosives  was  kept,  compiled  from  the 
British  and  Canadian  government  reports  and  supple- 
mented by  an  elaborate  system  of  American  newspaper 
clippings.  The  object  was  to  classify  the  accidents  which 
hajjpen  in  the  use  of  explosives  in  such  a  way  that  a 
hiicf  list  of  precautions  could  be  made  up  which  would 
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cover  practica.iy  every  condition  likely  to  arise  in  the 
use  of  explosives  in  mines,  quarries  or  on  construction 
work.  The  list  is  added  to  from  time  to  time,  whenever 
a  new  cause  of  accident  is  reported.  It  is  not  always 
possible  to  be  specific,  but  that  the  list  covers  the  ground 
fairly  well  is  shown  by  the  fact  that  in  the  last  few 
years  no  accident  has  been  brought  to  the  attention  of 
the  du  Pont  de  Nemours  management  which  is  not 
covered  by  the  rules  and  which  would  not  have  been 
prevented  had  all  of  the  precautions  been  observed.  This 
list  of  precautions  is  printed  in  the  company's  catalogs, 
and  I  will  take  each  rule  in  turn  and  try  to  explain  the 
reason  and  necessity  of  the  precaution. 

All  rules  begin  with  the  injunction  "Don't."  I  re- 
member reading  this  list  at  a  convention  of  coal  min- 
ers a  few  years  ago,  and  one  of  the  miners  told  me 
at  the  end  that  if  he  obeyed  all  the  rules  he  would  not 
be  able  to  use  explosives  at  all,  but  when  I  asked  him 
to  describe  in  detail  each  of  the  different  operations 
through  which  he  went  in  his  blasting,  I  showed  him 
that  at  no  time  did  he  do  anything  in  violation  of  these 
rules,  which  was  probably  the  reason  why  he  had  never 
had  an  accident  with  explosives. 

Handling  of  Explosives  Demands  Care 

"Don't  forget  the  nature  of  explosives,  but  remember 
that  with  proper  care  they  can  be  handled  with  com- 
parative safety."  The  function  of  explosives  is  to  ex- 
plode, and  a  perfectly  safe  explosive  would  be  useless. 
The  company  has  always  tried  to  avoid  describing  any 
explosive  as  safe,  but  explosives  can  be  used  in  such 
a  way  that  accidents  are  avoided,  and  for  the  man  who 
handles  explosives  a  good  thought  to  carry  is:  "Don't 
take  a  chance,  and  don't  try  conclusions  with  dynamite." 
It  is  dangerous,  of  course;  but  so  is  a  mine  mule,  and 
both  the  mule  and  the  dynamite  will  perform  their  al- 
lotted work  and  render  good  service  if  treated  with  the 
proper  amount  of  respect. 

Danger  of  Smoking  and  Use  of  Open  Lights 

"Don't  smoke  while  you  are  handling  explosives,  and 
don't  handle  explosives  near  an  open  light."  Not  all 
explosives  ignite  from  a  spark  with  the  same  facility. 
Blasting  powder  and  nitro-starch  powders  are  most 
easily  ignited.  The  paper  shells  covering  dynamite  give 
it  a  certain  amount  of  protection,  but  there  is  con- 
siderable difference,  even  among  the  various  kinds  of 
dynamite,  in  the  ease  with  which  they  are  ignited. 
Straight  dynamite  ignites  more  easily  than  ammonia 
dynamites  and  gelatins.  The  permissibles  of  the  am- 
monia-base type  are  least  easily  ignited.  A  pipeful  of 
ignited  tobacco  spilled  in  an  open  box  of  dynamite 
would  probably  ignite  it;  it  would  certainly  ignite  blast- 
ing powder.  Open  lamps  on  the  hats  of  men  who  carry 
the  dynamite  around  in  the  mine  are  distinctly  dan- 
gerous, as  sparks  are  continually  falling  from  wick 
lamps,  and,  although  acetylene  hat  lamps  are  safer,  I 
have  seen  a  lighted  lamp  drop  into  a  box  of  dynamite. 
The  best  practice  is  for  powder  men  to  be  equipped 
with  permissible  electric  hat  lamps,  which  are  the  safest 
lights  known.  It  is  thought  that  the  Park  Avenue  ex- 
plosion in  the  New  York  subway  construction  was 
brought  about  by  a  man  bringing  an  open  light  into 
the  powder  house,  where  a  number  of  detonators  had 
been  inserted  into  the  dynamite.     I  remember  seeing  a 


drill  runner  drop  an  open  bug-light  into  a  lot  of  paper 
shells  which  had  been  removed  from  several  boxes  of 
gelatin  dynamite  and  which  entirely  covered  a  box  of 
primers.  This  was  in  one  of  the  New  York  subway 
tunnels  and  probably  closely  paralleled,  except  for  the 
result,  the  Park  Avenue  explosion. 

Practice  of  Carrying  Loose  Matches  Condemned 

"Don't  carry  loose  matches  in  your  pockets  while  load- 
ing explosives — use  safety  matches."  A  number  of  ac- 
cidents have  occurred  from  the  dropping  of  matches 
f!;C~i  hat  bands  into  bore  holes  which  were  being  loaded 
with  dynamite.  Quarrymen  frequently  appoint  a  num- 
ber of  laborers  to  fire  the  block-hole  and  mud-cap  shots, 
for  the  lighting  of  which  they  fill  their  pockets  with 
matches  and  stick  half  a  dozen  into  their  hat  bands, 
so  that  in  case  one  match  goes  out  at  a  critical  time 
they  can  quickly  lay  hand  on  another.  These  men  are 
called  upon,  in  the  loading  of  a  large  blast,  such  as 
w^ell  drill  holes,  to  assist  the  blasting  foreman,  and  it 
seldom  occurs  to  him  to  take  matches  away  from  the 
men,  especially  out  of  their  hat  bands.  In  leaning  over 
the  holes,  matches  stuck  into  the  hat  band  are  likely  to 
fall  into  the  bore  hole  and  fire  the  dynamite.  Though 
dynamite  will  usually  burn  peacefully  in  the  open,  it 
cannot  be  depended  upon  to  do  so  in  a  bore  hole,  and 
will  certainly  explode  if  the  detonator  has  been  inserted. 

No  Shooting  or  Hunting  Near  Magazines 

I  almost  hesitate  to  read  the  next  rule  on  the  list,  as 
it  would  seem  that  no  one  out  of  an  insane  asylum 
would  require  it,  yet  the  failure  to  observe  so  obvious  a 
precaution  has  been  the  cause  of  many  serious  explo- 
sions. "Don't  shoot  into  explosives  with  a  rifle  or  pistol, 
either  in  or  out  of  a  magazine."  To  an  intelligent  man 
it  would  appear  to  be  a  plain  case  of  suicide,  and  yet 
not  many  years  ago  a  customer  tried  to  convince  one  of 
the  company's  salesmen  that  the  dynamite  would  not 
explode  if  fired  into  with  a  small-caliber  rifle  bullet. 
The  customer  tried  the  experiment  in  his  cellar,  shoot- 
ing into  several  cases  of  dynamite  which  he  had  stored 
there.  However,  he  failed  to  prove  his  point,  as  the 
dynamite  did  explode,  killing  the  experimenter  and  his 
entire  household.  "Don't  allow  shooting  or  hunting  near 
magazines."  Though  magazines  should  be  bullet  proof, 
it  is  seldom  that  they  are,  and,  even  if  they  were,  the 
doors  are  likely  to  be  open  when  explosives  are  being 
carried  in  or  out.  The  risk  of  a  disaster  is  too  great 
for  any  sensible  person  to  take  any  chances. 

Careless  Deposition  or  Storage  of  Explosives 

"Don't  leave  explosives  in  a  field  or  in  any  place 
where  cattle  can  get  at  them."  Black  powder  probably 
would  do  them  no  harm,  but  nitroglycerin  is  a  powerful 
poison.  Although  cattle  like  the  taste  of  ^he  soda  and 
nitrates  in  dynamite,  the  other  ingredients  would  prob- 
ably poison  them.  "Don't  handle  or  store  explosives  in 
or  near  a  residence."  In  some  parts  of  the  country  it 
is  the  custom  for  miners  to  buy  their  own  explosives 
and  take  home  what  they  do  not  use  in  the  day's  work. 
This  introduces  a  great  hazard  into  the  home,  both  on 
account  of  the  possibility  of  children  getting  hold  of 
the  explosives  and  because  of  the  danger  in  case  the 
building  should  take  fire.  The  new  Federal  regula- 
tions governing  the  handling  of  explosives  will  probably 
result  in  fewer  accidents  from  this  cause. 
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'Uon't  leave  explosives  in  a  wet  or  damp  place.  They 
should  be  kept  in  a  suitable  dry  place,  under  lock  and 
key.  and  where  children  or  irresponsible  persons  cannot 
•ret  at  them."  There  is  an  increased  effort  in  the  matter 
of  conservation  to  use  nitrate  of  ammonia  explosives, 
which  require  less  nitroglycerin.  Nitrate  of  ammonia 
explosives  are  more  hygroscopic  than  other  types,  al- 
though any  explosive  will  deteriorate  when  stored  in  a 
humid  atmosphere.  Probably  the  chief  cause  of  ex- 
plosives taking  on  moisture  is  storage  in  magazines 
built  into  the  side  of  a  hill  in  so-called  dugouts.  The 
actual  loss  in  dollars  and  cents  from  this  kind  of  treat- 
ment of  explosives  is  considerable,  but  there  are  two 
reasons  from  a  safety  standpoint  why  explosives  should 
be  kept  dry.  In  the  first  place,  wet  dynamite  and  wet 
blasting  caps  produce  only  a  partial  detonation,  which 
is  likely  to  cause  a  blown-out  shot,  and  is  highly  dan- 
gerous in  coal  mines  containing  inflammable  gases  or 
dust.  Secondly,  the  fumes  from  a  partial  detonation 
are  more  poisonous  than  those  from  explosives  which 
are  in  good  condition  and  explode  perfectly.  Dampness 
in  blasting  caps  is  a  prolific  cause  for  dynamite  igniting 
instead  of  detonating,  and  a  charge  of  burning  dyna- 
mite in  a  bore  hole  fills  the  working  place  with  ex- 
tremely poisonous  fumes.  At  present  more  care  is  taken 
to  keep  explosives  under  lock  and  key  than  was  the 
case  a  few  years  ago.  Blasting  caps  are  particularly 
attractive  to  children,  and  from  30  to  50  accidents  are 
caused  every  year  through  their  playing  with  them,  re- 
sulting in  the  loss  of  fingers,  hands  or  eyes,  and  oc- 
casionally in  loss  of  life.  When  one  considers  that  a 
modern  blasting  cap  will  blow  a  hole  through  a  i\-hi. 
steel  plate,  and  that  the  pieces  of  flying  copper  will 
imbed  themselves  in  iron  two  or  three  feet  away,  it  is 
not  difficult  to  realize  what  a  power  for  mischief  these 
necessary  articles  may  become. 

Evils  of  Improper  Chambering  of  Bore  Holes 
"Don't  explode  a  charge  to  chamber  a  bore  hole  and 
then  immediately  reload  it,  as  the  bore  hole  will  be  hot 
and  the  second  charge  may  explode  prematurely."  This 
operation,  variously  known  as  "springing,"  "chamber- 
ing," pot-holing,"  "squibbling,"  and  so  on,  is  done  by 
exploding  a  succession  of  charges  in  increasing  amounts 
in  the  bottom  of  the  bore  hole,  with  little  or  no  tamping, 
in  such  a  way  as  to  expand  the  bottom  of  the  hole,  so 
that  a  larger  charge  may  be  accommodated.  In  some 
rocks  the  enlargement  is  produced  by  shearing  and  scal- 
ing off  rock  from  the  sides  of  the  bore  hole,  and  in 
others  by  compressing  the  rock  itself.  This  latter,  of 
course,  is  possible  only  in  soft  rock.  Considerable  heat 
is  generated,  not  only  by  the  explosive  itself,  but  in  the 
compression  that  occurs,  and  unless  ample  time  it:  al- 
lowed between  "springing"  shots,  accidents  are  likely 
to  occur  from  an  explosion  of  the  charges  which  may  be 
placed  in  the  hot  pocket,  or  become  ignited  from  frag- 
ments of  fuse  or  wire  insulation.  Of  course,  when  the 
pocket  is  full  of  water  and  fills  up  immediately  after 
each  "springing"  operation,  there  is  no  danger  from  the 
hole  being  too  hot,  but  another  hazard  presents  itself  in 
the  loading  of  "sprung"  holes.  That  is  the  danger  of 
the  dynamite,  especially  when  a  straight  dynamite  is 
used  and  the  cartridges  are  slit,  getting  h)etween  the 
crack.s  and  crevices  of  the  rock  in  such  a  way  that  when 
the  hole  is  l>€ing  tamped  it  may  be  pinched  under  con- 
siderable  pressure   and   cause   an   explosion.      For   this 


reason,  dynamite  of  the  gelatin  type  is  much  safer  to 
use  where  this  operation  is  regularly  performed,  buc 
where  gelatin  cannot  be  used  the  next  best  thing  is  not 
to  slit  the  cartridges. 

Wooden  Tampers  Should  Always  Be  Used 

"Don't  do  tamping  with  iron  or  steel  bars  or  tools. 
Use  only  a  wooden  tamping  stick  with  no  metal  parts." 
There  is  great  danger  in  punching  dynamite  with  an 
iron  tamping  rod,  especially  in  holes  bored  in  hard  rock, 
but  I  venture  to  say  that  nearly  half  the  miners  who  use 
dynamite  use  their  drill  steels  for  loading  the  charges, 
and,  considering  the  frequency  of  this  practice,  it  is  a 
wonder  that  more  accidents  do  not  occur.  It  would 
seem  a  simple  thing  to  provide  miners  with  wooden 
tamping  sticks  and  compel  their  use,  but  a  number  of 
them  look  upon  it  as  a  needless  refinement,  and  always 
having  their  drill  steels  with  them,  they  prefer  to  use 
them.  When  powder  men  remonstrate  with  them,  they 
say  that  if  the  drill  does  strike  a  spark  it  will  not  ignite 
the  dynamite;  that  they^  use  it  carefully  and  ram  the 
dynamite  in  gently.  However,  it  is  only  the  survivors 
who  say  this.  The  men  who  are  killed  do  not  give  their 
versions  of  these  affairs.  One  of  the  curiosities  of  legis- 
lation was  a  bill  introduced  in  one  of  the  state  legisla- 
tures requiring  the  use  of  several  inches  of  copper  on 
the  end  of  the  tamping  sticks.  When  black  blasting 
powder  was  used  to  a  greater  extent  than  it  is  now, 
copper  was  looked  upon  as  a  safe  material  to  use  with 
it,  because  it  would  not  strike  a  spark,  and  that  same 
feeling  has  descended  to  dynamite,  but  it  is  just  as  easy 
to  detonate  a  drop  of  nitroglycerin  •r  a  pinch  of  dyna- 
mite with  a  copper  hammer  as  it  is  with  a  steel  one. 

Forcing  Cartridges  Is  Frequent  Cause  of  Accidents 

"Don't  force  a  cartridge  of  explosives  into  a  bore 
hole."  This  is  one  of  the  prolific  sources  of  accidents 
in  the  use  of  explosives  and  one  of  the  most  difficult  to 
control.  If  a  miner  or  blaster  has  a  cartridge  of  dyna- 
mite sticking  half  way  down  in  a  bore  hole,  it  is  a  great 
temptation  to  drive  it  further  by  main  strength  rather 
than  let  it  go  and  waste  the  bore  hole  and  all  the  labor 
that  it  represents.  Fortunately,  modern  explosives, 
which  are  much  less  likely  to  explode  from  rough  han- 
dling than  the  straight  dynamites  of  10  or  20  years  ago, 
have  reduced  the  number  of  accidents  from  this  cause 
to  a  considerable  extent.  The  remedy,  of  course,  is  to 
have  the  drill  bits  always  made  to  gage,  allowing  for  a 
sufficient  clearance  over  the  diameter  of  the  dynarnite 
that  is  being  used. 

Safe  and  Proper  Circuits  Should  Be  Provided 
For  Electric  Blasting 

"Don't  have  a  wire  carrying  electric  current  near 
detonators  or  charged  bore  holes  at  any  time  except 
for  the  purpose  of  firing  the  blasts."  One  of  the  dangers 
of  having  electric  mining  or  quarrying  machinery  around 
explosive  operations  is  the  chance  of  one  of  the  ter- 
minals coming  in  contact  with  the  electric  blasting-cap 
wires.  Considering  the  care  necessary  to  make  con- 
nections properly  for  firing  the  blast  purposely,  it  would 
seem  thai  this  danger  is  remote,  but  a  number  of  acci- 
dents have  occurred  through  careless  placing  of  light 
wires.  When  the  blasts  are  fired  by  the  lighting  or  power 
current,  it  is  doubly  necessary  to  obsei've  this  caution, 
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because,  even  with  special  safety  switches,  there  is  al- 
ways a  chance  of  the  woi'kmen  becoming  confused  and 
connecting  the  wrong  wire.  Though  the  power  and 
lighting  current  is  generally  advised  for  quarry  and  con- 
struction work  in  the  open,  the  regular  blasting  machine 
is  much  safer  in  underground  work,  as  by  its  use  the 
danger  of  connecting  the  blast  to  a  live  wire  can  be 
avoided,  and  though  in  open  work  the  number  of  shots 
that  it  is  desired  to  fire  at  any  one  time  may  be  in 
excess  of  what  the  blasting  machine  can  do,  it  is  rare 
indeed  that  such  necessity  arises  in  mining  or  tunneling 
operations.  By  keeping  an  entirely  different  circuit  for 
the  firing  of  the  blast,  much  greater  safety  in  operation 
is  secured,  but  under  no  conditions  should  electric  drills, 
electric  punchers  or  undercutters  be  operated  or  other 
wires  allowed  around  a  room  where  men  are  charging 
bore  holes  for  electric  firing. 

Men  Should  Be  Protected  From  Blasts 

"Don't  explode  a  charge  before  every  one  is  well  be- 
yond the  danger  zone  and  protected  from  flying  debris. 
Protect  your  supply  of  explosives,  also,  from  danger 
from  this  source."  "Don't  cut  the  fuse  short  to  save 
time.  It  is  dangerous  and  wasteful  of  explosive,  as  it  is 
impossible  to  tamp  such  charges  properly."  There  are 
not  many  accidents  from  flying  rock  where  electric  fir- 
ing is  practiced,  as  compared  with  cap  and  fuse,  be- 
cause the  blaster  will  not  operate  the  blasting  machine 
if  he  knows  he  is  in  range  of  the  blast,  and,  even  if  his 
leading  wire  is  being  continually  shortened  by  the  rock 
falling  upon  it,  he  will  take  care  to  lengthen  it  by  splic- 
ing on  other  wire  until  he  can  get  into  a  safe  place;  but 
in  quarry  work  this  does  not  always  hold.  The  blaster 
is  likely  to  continue  to  use  his  leading  wire  without  tak- 
ing this  precaution  and  get  too  close  to  the  danger  zone. 
I  have  seen  blasters  fire  their  shots  from  the  cover  of  an 
up-turned  dump  cart  while  there  was  an  unused  half-box 
of  dynamite,  with  three  or  four  electric  blasting  caps  in 
it,  out  in  the  open  a  few  feet  away  from  them.  It  would 
seem  an  unnecessary  hardship  to  expect  the  blaster  to 
take  all  unused  explosives  and  accessories  back  to  the 
magazine  before  the  blast  is  fired,  as  he  may  have  to  use 
some  of  them  in  case  it  became  necessary  to  reprime  a 
bore  hole,  but  it  should  be  impressed  upon  him  that 
these  left-overs  should  be  put  in  a  safe  place  before  the 
blast  is  put  off. 

Hang-Fires  and  Safety  Fuses 

"Don't  hurry  in  seeking  an  explanation  for  the  failure 
of  a  charge  to  explode."  This  is  to  warn  blasters  against 
returning  to  the  face  in  the  event  of  a  hang-fire,  until 
sufficient  time  has  elapsed  to  render  it  safe.  High-grade 
safety  fuse  is  a  wonderfully  reliable  device.  It  is  strong, 
resists  abrasion  well  and  stands  immersion  in  water, 
often  for  several  hours;  and  it  is  uniform  in  its  burn- 
ing speed.  Cheap  fuse  is  not  regular  in  its  burning 
rate,  is  not  waterproof  and  will  not  stand  abrasion 
against  rock  in  the  bore  hole  nearly  as  well  as  the  better 
grades.  However,  any  kind  of  safety  fuse  is  likely, 
occasionally,  to  hang  fire.  This  happens  at  times  from 
the  blaster  failing  to  ignite  the  powder  core,  and  thj 
jute  or  cotton  wrappings  of  the  fuse  may  smolder  for 
several  minutes  and  then  ignite  the  core,  or,  if  the  fuse 
is  cut  in  the  hole,  the  powder  core  may  go  out  but  ignite 
Ihe  jute  beyond  the  break,  which  may  cause  a  hang-fire. 


It  is  diflicult  in  experimenting  with  fuse  to  simulate 
the  conditions  which  cause  hang-fires,  but  hang-fires  do 
occur  in  actual  work  and  are  a  prolific  source  of  accident. 
Accidents  happen  more  frequently,  perhaps,  from  a  mis- 
count in  the  number  of  explosions.  Where  eight  or  ten 
fuses  are  lighted  simultaneously,  two  will  frequently  go 
off  at  exactly  the  same  time,  making  one  report.  Con- 
sequently, bla.sters  are  inclined  to  venture  back  to  the 
face,  even  if  the  reports  heard  do  not  tally  with  the 
number  of  fuses  lighted,  assuming  that  two  or  more 
have  gone  off  together.  In  the  event  of  a  misfire,  half 
an  hour  is  the  least  time  that  should  be  allowed  before 
investigating.  Two  or  three  hours  is  much  better,  and 
waiting  until  the  next  day  is  practically  safe.  Hang- 
fires  can  be  eliminated  by  the  use  of  electric  blasting 
caps  and  electric  squibs,  and  the  increased  sales  of  these 
devices  are  gradually  cutting  down  the  number  of  acci- 
dents from  this  cause. 

Care  To  Be  Observed  in  Misfires 

"Don't  drill,  bore  or  pick  out  a  charge  which  has  failed 
to  explode."  A  careful  miner  can  sometimes  be  dependeii 
upon  to  remove  the  tamping  and  insert  another  primer. 
It  is,  however,  at  times  safer  to  drill  another  hole  neta- 
the  missed  one,  but  this  is  not  practicable  in  many  in- 
stances, especially  in  hard  rock  and  in  "sprung"  holes. 
As  a  precautionary  measure  against  .striking  the  charge 
in  the  case  of  a  misfire,  it  is  suggested  that  a  piece  of 
newspaper  or  a  handful  of  some  other  easily  recognized 
foreign  substance  be  placed  on  top  of  the  last  cartridge 
before  the  tamping  or  stemming  is  done.  This  acts  as 
an  indicator,  so  that  the  tamping  may  be  removed  with 
comparative  safety  without  any  chance  of  digging  into 
the  explosive. 

Varying  Action  Obtained  in  Different  Explosives 

"Don't  use  two  kinds  of  explosives  in  the  same  bore 
hole  except  where  one  is  used  as  a  primer  to  detonate 
the  other."  It  is  a  common  practice  in  some  sections  to 
place  a  dynamite  cartridge  in  the  bottom  of  a  bore  hole 
and  the  main  charge  of  black  powder  on  top  of  that, 
firing  the  black  powder  with  fuse  or  squib.  The  dyna- 
mite explodes  from  the  shock  of  the  black  powder,  but 
it  does  not  explode  as  completely  as  when  detonated  by 
a  blasting  cap,  and  it  is  doubtful  if  any  real  benefit  is 
obtained.  Different  explosives  have  such  different  rates 
of  detonation  that  it  is  not  only  Avasteful  but  frequently 
dangerous  to  use  this  method  of  blasting. 

Beware  of  Frozen  or  Chilled  Explosives 

"Don't  use  frozen  or  chilled  explosives."  Although 
frozen  dynamite  is  more  difl!icult  to  detonate  with  a 
blasting  cap  than  when  it  is  properly  thawed,  it  is  more 
sensitive  to  other  kinds  of  shock.  Before  low-freezing 
explosives  became  as  generally  used  as  they  are  today, 
a  number  of  accidents  occurred  when  men  broke  the 
frozen  cartridges  in  two  or  rolled  them  to  break  up  the 
fi-ozen  crystals.  In  loading  well  drill-holes  with  large- 
sized  cartridges,  a  number  of  thawed  cartridges  could 
be  dropped  into  the  holes,  sometimes  100  ft.  or  more  in 
depth,  with  safety.  Punching  a  hole  into  a  frozen  car- 
tridge is  by  no  means  a  safe  operation,  and  the  fumes 
from  frozen  dynamite  are  more  poisonous  than  from  the 
same  dynamite  when  properly  thawed.  In  fact,  frozen 
dvnamite  frequently  takes  fi.e  from  the  blasting  cap  and 
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burns  up,  giving  off  large  quantities  of  exceedingly 
noxious  gases,  which  may  render  the  workings  uncom- 
fortable if  not  dangerous  to  the  men. 

"Don't  use  any  arrangements  for  thawing  dynamite 
other  than  those  recommended  by  the  manufacturer." 
Thawing  dynamite  is  one  of  the  frequent  sources  of  ac- 
cidents, or,  rather,  it  has  been,  as  the  use  of  low-freezing 
explosives  has  cut  down  the  number  of  accidents  from 
this  cause  enormously.  Manufacturers  of  explosives  have 
investigated  every  kind  of  thawing  device  and  recom- 
mend only  those  which  they  know  are  safe.  Thawing 
must  be  done  slowly,  at  a  relatively  low  temperature, 
and  no  part  of  the  explosive  should  be  exposed  to  any 
temperature  higher  than  that  which  can  be  comfortably 
borne  by  the  hand.  It  should  not  be  heated  on  stoves 
or  on  hot  rocks  or  metal,  or  placed  on  top  of  a  steam 
boiler,  or  over  any  steam  or  hot-water  pipe,  or  over 
heated  metal  surface.  The  warmer  dynamite  becomes, 
the  more  Hkely  it  is  to  exude,  and  a  drop  of  nitrogly- 
cerin falling  a  few  inches  on  a  heated  metal  surface 
may  explode.  For  this  reason  the  radiators  or  coils 
in  a  thawing  house  should  always  be  over  or  to  one  side 
of  the  dynamite,  and  never  directly  under  it.  It  is  often 
a  great  temptation  to  thaw  dynamite  by  putting  it 
directly  on  top  of  the  radiator,  but  this  is  an  exceed- 
ingly dangerous  operation,  and  radiators  should  be 
fenced  off  so  that  it  is  impossible  to  do  this  in  the 
thawing  house.  Explosives  should  never  be  taken  into 
or  near  a  blacksmith  shop  or  forge,  as  the  flying  sparks 
incidental  to  the  work  there  performed  are  likely  to 
ignite  or  to  detonate  them. 

Prompt  Use  of  Thawed  Dynamite  Recommended 

"Don't  allow  thawed  dynamite  to  remain  exposed  to 
low  temperatures ;  use  it  as  soon  as  possible."  Blasters 
often  attempt  to  use  explosives  which  have  become 
chilled  or  partly  frozen,  and  when  remonstrated  with 
say  that  the  powder  has  been  thawed.  For  this  reason, 
they  are  urged  to  use  the  dynamite  as  soon  after  it  has 
been  thawed  as  possible  and  to  take  precautions  against 
it  freezing  again  after  it  leaves  the  thawing  house. 

"Don't  paint  magazine  roofs  black."  On  a  bright 
summer  day  the  temperature  directly  under  the  roof  of 
the  magazine,  especially  if  the  ventilation  is  poor,  may 
rise  to  as  high  as  130  deg.  This  may  cause  the  dyna- 
mite to  leak,  and  the  waterproofing  on  fuse  and  electric 
blasting  caps  to  run,  so  that  they  will  not  only  not  be 
waterproof,  but  they  will  not  carry  the  spark  or  ex- 
plode. For  the  same  reason,  high  explosives,  fuse  or 
detonators  should  not  be  exposed  to  the  direct  rays  of 
the  sun  longer  than  is  necessary.  Sunlight  tends  to  de- 
compose nitroglycerin,  as  well  as  to  cause  it  to  leak 
if  it  becomes  too  hot. 

Precaution  To  Be  Observed  in  the  Use  Of 
Blasting  Caps 

"Don't  allow  priming  (the  placing  of  a  blasting  cap  or 
electric  blasting  cap  in  dynamite)  to  be  done  in  a  thaw- 
ing house."  A  separate  place  should  be  provided  for  the 
operation  of  priming,  .so  there  will  be  no  temptation  to 
use  the  magazine  or  thawing  house  for  this  purpose. 
The  Park  Avenue  explosion  in  the  first  New  York  sub- 
way excavation  was  probably  due  to  failure  to  observe; 
this  precaution.  "Don't  prime  or  connect  charges  lor 
•ilectric  firing  during  a  thunder  storm."     A  numl)er  of 


accidents  have  occurred  from  lightning  exploding 
charges  connected  for  electric  firing,  not  only  in  the  open 
but  in  tunnels  where  leading  wires  have  crossed  the 
rails  and  the  rails  have  been  struck  by  lightning.  "Don't 
carry  blasting  caps  or  electric  blasting  caps  in  your 
pockets."  In  the  first  place,  the  blasting  caps  are  likely 
to  accumulate  moisture,  in  which  case  they  may  set  fire 
to  the  charge  instead  of  detonating  it,  or  become  filled 
with  foreign  matter,  in  which  case  they  will  not  explode 
from  the  fuse,  and,  finally,  they  are  too  dangerous  and 
sensitive  to  make  this  a  safe  practice;  besides  which, 
they  are  likely  to  fall  out,  become  lost  and  turn  up  again 
at  an  inopportune  moment.  "Don't  attempt  to  take 
blasting  caps  from  the  box  by  inserting  a  wire,  nail  or 
other  sharp  instrument  into  the  caps,"  and  "Don't  try  to 
withdraw  the  wires  from  an  electric  blasting  cap."  The 
explosive  charge  in  blasting  caps  is  extremely  sensitive, 
as  mentioned  before,  and  a  box  of  blasting  caps  has 
enough  potential  explosive  force  to  blow  a  man  in  two. 
The  proper  way  to  remove  one  cap  from  a  box  is  to  tilt 
it  over  slightly  until  a  few  caps  slide  part  way  out,  and 
then  withdraw  one  of  the  caps  with  the  fingers.  "Don't 
fasten  a  blasting  cap  to  the  fuse  with  the  teeth  or  by 
flattening  with  a  knife — use  a  cap  crimper."  Crimping 
caps  with  the  teeth  is  a  common  operation,  but  aside 
from  the  danger  of  biting  the  shell  down  on  the  fuse,  it 
does  not  make  an  efficient  crimp,  and  the  fuse  may  come 
out  or  moisture  get  in.  The  cap  crimper  is  a  tool  made 
specifically  for  this  purpose,  and  it  should  always  be 
used.  "Don't  keep  electric  blasting  caps,  blasting  ma- 
chines or  blasting  supplies  in  a  damp  place."  All  of 
these  accessories  are  either  spoiled  or  their  life  and 
usefulness  are  materially  abbreviated  by  damp  storage 
A  blasting  machine  which  is  kept  in  a  dry  place  will  be 
twice  as  effective  as  one  not  kept  dry,  and  the  same  is 
true  of  blasting  caps. 

Manner  of  Wiring 

"Don't  leave  the  leading  wire  connected  to  the  blast- 
ing machine."  To  make  assurance  doubly  certain,  it 
is  not  a  bad  idea  to  carry  the  blasting  machine  with  one 
if  it  is  necessary  to  return  to  the  charge;  then  it  is 
possible  to  be  sure  that  nobody  has  tampered  with  it  or 
will  attempt  to  fire  the  charge  while  one  is  in  the  danger 
zone.  "Don't  loop  or  tie  wire  connections.  Scrape  the 
ends  of  the  wires  clean  and  bright  and  twist  them 
tightly  together."  In  mines  where  there  is  much  acid 
water  or  corrosive  gases,  it  is  worth  while  to  have  all 
the  blasting-wire  connections  soldered,  as  a  number 
of  misfires  have  been  observed  from  connections,  which 
were  originally  well  made,  becoming  so  corroded  as  to 
fail  of  their  purpose. 

Care  To  Be  Used  in  Placing  of  Blasting  Caps 

"Don't  insert  blasting  cap  or  electric  blasting  cap  in 
explosive  cartridges  carelessly.  Have  closed  end  of 
detonator  point  toward  the  bulk  of  the  charge,  and  have 
it  tied  to  the  cartridge  securely."  A  large  proportion 
of  blasters  using  electric  blasting  caps  punch  a  hole 
diagonally  through  the  side  of  the  cartridge,  insert  the 
detonator  and  take  a  half  hitch  around  the  cartridge 
with  the  wires.  If  the  hole  is  punched  through  the  car- 
tridge at  too  great  an  angle,  it  is  likely  to  go  through 
the  cartridge  and  possibly  jam  in  the  bore  hole.  This 
would  probably  lead  to  a  fatal  accident.    The  detonator 
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should  lie  as  nearly  as  possible  in  the  central  axis  of 
the  dynamite  cartridge,  although  a  slight  angle  does 
no  harm,  provided  the  end  of  the  detonator  is  well 
inside  the  cartridge.  The  object  in  having  the  detonator 
point  toward  the  bulk  of  the  charge  is  that  the  greatest 
effect  of  the  detonator  is  from  its  loaded  end.  If  the 
detonator  points  away  from  the  bulk  of  the  charge,  un- 
xploded  powder  may  be  deposited  in  the  bottom  of  the 
iiole  and  afterward  cause  trouble.  The  detonator  should 
always  be  tied  or  fastened  securely  to  the  cartridge,  so 
that  there  is  no  danger  of  its  pulling  out  when  the 
charge  is  loaded  and  tamped.  Otherwise  unexploded 
powder  or  misfired  holes  may  result. 

Necessity  for  Separate  Storage 

"Don't  store  or  transport  blasting  caps  or  electric 
blasting  caps  with  high  explosives."  High  explosives  by 
themselves  are  fairly  insensitive  to  shock  and  will  with- 
stand an  extraordinary  amount  of  rough  treatment  at 
times  without  exploding;  whereas  detonators  are  ex- 
tremely sensitive  both  to  shock  and  to  sparks,  and 
though  they  are  violent  in  their  explosion,  effects  are 
local.  When  they  are  carried  in  the  same  receptacle  or 
transported  together  there  is  established  a  condition 
combining  the  sensitiveness  of  the  caps  with  the 
far-reaching  force  and  violence  of  the  high  explosive. 
The  rule  against  storing  or  transporting  blasting  caps 
with  high  explosives  is  a  particularly  necessary  injunc- 
tion, and,  unfortunately,  it  is  often  largely  disregarded 
in  mines  and  quarries  where  the  powder  man  carries 
a  box  containing  20  or  .30  lb.  of  dynamite  with  a  box  of 
caps  or  a  bunch  of  primers  on  top  of  the  dynamite. 

Precautions  Against  Electric  Blasting 

"Don't  attempt  to  use  electric  blasting  caps  with  the 
regular  insulation  in  very  wet  work.  For  this  purpose 
secure  'waterproof  or  'submarine'  electric  blasting 
caps."  This  does  not  necessarily  apply  where  only  one 
shot  is  fired  at  a  time,  but  where  several  shots  are  fired 
there  is  a  possibility  of  electric  leakage  and  short  cir- 
cuits through  the  ground  to  the  electric  blasting  cap 
wires.  This  results  in  the  under  holes  and  those  ad- 
joining going  off  and  the  holes  in  the  middle  of  the  line 
missing  fire.  "Don't  use  old  or  broken  leading  wire  or 
connecting  wire."  Broken  wires  are  prolific  sources  of 
misfires  and  failure  to  get  the  shot  off  at  the  time 
desired.  Breaks  inside  of  the  insulation  are  not  easy  to 
detect,  and  the  use  of  wire  that  may  contain  broken 
sections  or  strands  often  costs  much  more  than  would 
new  material. 

Effect  of  Temperature  on  Fuse 

"Don't  handle  fuse  carelessly  in  cold  weather,  for 
when  cold  it  is  stiff  and  breaks  easily.  It  should  be 
warmed  slightly  before  using."  "Don't  store  fuse  in 
a  hot  place,  as  this  may  dry  it  out  so  that  uncoiling  will 
break  it."  The  waterproofing  material  on  fuse  is  a 
compound  of  various  asphalt  tars  with  guttapercha  and 
-imilar  substances  which  become  brittle  in  cold  weather 
and  which  also  are  likely  to  run  if  subjected  to  too 
high  a  temperature.  It  is  well  worth  while  to  store  the 
fuse,  at  least  immediately  before  its  use,  at  a  tempera- 
ture between  60  and  80  deg.  F.  If  the  fuse  is  too  cold 
it  may  crack  when  uncoiled  and  cause  a  misfire  or  a 


hang-fire,  with  its  resulting  danger,  or,  if  stored  in  too 
hot  a  place,  it  is  likely  to  go  out  and  cau.se  a  misfire. 
"Don't  lace  fuse  through  dynamite  cartridges,  and 
don't  place  several  slit  or  broken  cartridges  on  top  of 
primer  with  cap  and  fu.se.  This  practice  is  frequently 
responsible  for  the  burning  of  the  charge."  The  paper 
shell  of  the  dynamite  cartridge  is  sufficient  protection 
against  the  side  spit  of  the  fuse  from  igniting  the 
dynamite  inside  the  shell.  Without  this  protection  the 
side  spit  is  almost  sure  to  ignite  the  dynamite,  which 
will  burn  much  more  rapidly  in  a  bore  hole  when 
strongly  confined  than  it  will  in  the  open,  sometimes 
causing  the  loss  of  a  considerable  proportion  of  the 
charge,  besides  giving  off  poisonous  fumes  and  possibly 
blowing  out  the  tamping  and  so  making  the  explosion 
ineffective. 

Strong  Detonators  Insure  Effective  Results 
In  Blasting 

"Don't  expect  explosives  to  do  good  work  if  you  try 
to  explode  them  with  a  detonator  weaker  than  a  No.  6." 
The  use  of  modern  low-freezing  ammonia  dynamites 
has  resulted  in  an  immense  reduction  in  the  number  of 
accidents,  as  those  explosives  are  less  sensitive  to  shock 
and  friction  than  those  in  general  use  20  years  ago. 
At  the  same  time,  these  explosives  require  a  much 
stronger  detonator  to  develop  their  full  power  then  did 
the  older  type  of  explosives.  Although  it  is  possible 
under  favorable  conditions  to  detonate  even  these 
modern  explosives  with  weaker  detonators  than  a  No.  6, 
there  is  a  considerable  factor  of  safety  gained  by  using 
the  stronger  caps.  They  not  only  insure  complete  de- 
tonation, but  increase  the  effective  power  of  the  ex- 
plosive and  reduce  the  amount  of  noxious  fumes  to 
a  minimum.  Explosives  which  have  been  stored  for 
some  time  under  adverse  conditions  become  more  in- 
sensitive, and  a  larger  detonator  tends  to  offset  this 
condition  to  a  considerable  extent.  Strong  detonators 
will  fire  larger  charges  than  weak  ones,  and  they  not 
only  reduce  chances  of  misfires,  but  almost  entirely 
eliminate  the  chance  of  a  properly  primed  charge  burn- 
ing instead  of  exploding.  No.  6  or  stronger  detonators 
are  required  for  all  "permissible"  explosives  which  are 
not  "permissible"  unless  the  strong  detonators  are  used. 


De  Beers  Consolidated  Mines 

The  report  of  the  De  Beers  Consolidated  Mines, 
Ltd.,  for  the  year  ended  June  30,  1917,  .shows  that 
the  revenue  from  sale  of  diamonds  was  $22,530,781, 
and  that  from  other  sources  $1,196,639.  Mining 
expenditures  were  $5,630,279,  and  miscellaneous  ex- 
penses increased  total  disbursements  to  $9,266,196. 
Dividends  aggregating  $10,560,305  were  paid,  and 
$1,111,022  was  set  aside  against  income  taxes.  The 
undistributed  balance  carried  forward  was  $9,007,215. 
The  British  monetary  units  of  the  report  have  been 
changed  in  the  foregoing  to  those  of  the  United  States 
at  the  standard  ratio  of  $4.8665  to  the  pound. 

Bonuses  paid  to  its  employees  engaged  in  military 
service  by  the  De  Beers  company  aggregated  $869,226 
on  June  30,  1917.  The  number  of  its  emplayees  in  active 
service  as  of  that  date  was  354. 
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Geologic  Structure  of  Sierra  del  Oro, 

In  New  Mexico 


By  CHARLES  R.  KEYES 


Sierra  del  Oro,  in  northern  Neio  Mexico,  has 
been  shown  to  be  a  horst  of  great  size — four  miles 
in  width — a  huge  block  of  flat-lying  rocks  rest- 
ing on  top  of  a  truncated  pre-Cambrian  arch 
and    evidently    a    type    of    laccolithic    intrusion. 

SIERRA  DEL  ORO,  or  Gold  Mountains,  is  a  name 
that  wa?  applied  by  the  first  Spanish  settlers  of 
the  Southwest  to  a  lofty  group  of  peaks  in  north- 
ern New  Mexico.  It  is  one  of  the  oldest  and  most 
famous  of  American  mining  districts.  The  name  is 
deri%-ed  from  the  rich  and  extensive  placer  deposits 
which  surround  the  bases  of  the  mountains.  They 
have,  however,  an  even  stronger  claim  to  the  title  be- 
cause of  the  fact  that  the  eruptive  rock  of  which  they 
are  composed  carries  a  notable  gold  content.  Numerous 
assays   average   more   than   a   dollar   a  ton.      The   San 


CROSS-SKCTIOX  OP  SIERRA  DKT.  ORO  HORST, 

IX   XKW  ^ii:xiro 

Pedro  copper  mine  occupies  the  flank  of  one  mountain. 
Silver,  lead  and  zinc  in  numberless  veins  occur  on  other 
hills  and  mountains.  Two  exceptionally  mineralized 
belts,  the  halcyon  days  of  which  are  probably  yet  to 
come,  traverse  the  entire  length  of  the  district. 

The  facts  that  these  mountains  rise  abruptly  out  of 
a  vast  plain  affording  little  display  of  geological  struc- 
ture and  that  the  formations  are  mainly  eruptive  seem 
to  have  been  the  chief  cause  of  much  of  the  misinter- 
pretation of  the  tectonics  of  the  region.  The  circum- 
stances that  four  mountain  groups  lie  in  a  straight  line, 
that  the  mountains  are  laccolithic  in  character,  and 
that  the  ore  deposits  are  manifestly  sharply  confined 
to  a  narrow  belt  appear  to  have  been  generally  over- 
looked. Genetic  significance  of  such  related  groups  of 
facts   is  missed  entirely. 

Mineral  Belt  in  Tract  of  80  Square  Miles 

When  the  district  was  examined  recently  for  pur- 
poses of  railroad  location,  with  the  main  object  of 
possibly  adjusting  the  right  of  way  to  the  service  of 
the  ;rreate.st  number  of  potential  industries  that  would 
yield  the  largest  immediate  tonnage,  the  probal)ilities 
of  future  development  had  to  be  worked  out  largely 
along  geological  lines.  As  the  mineral  belt  was  soon 
found  to  be  sharply  outlined  over  a  tract  about  4  miles 
wide  and  20  miles  long,  within  which   stood  the  four 


groups  of  eruptive  mountains,  it  was  assumed  that  this, 
perhaps,  represented  one  of  those  great  tilted  fault 
blocks  which  characterize  so  many  of  the  Great  Basin 
ranges. 

Satisfactory  evidences  revealing  geological  structure 
wholly  fail  near  the  mountains  themselves.  Ten  miles 
beyond  them,  along  the  line  of  their  trend,  the  fault 
block,  if  it  exists,  should  appear  in  cross-section  where 
its  axis  intersects  that  of  the  highly  tilted  Sandia- 
Manzano  ranges.  Inspection  of  this  district  in  and 
between  the  Tijeras  and  Hell  canyons  discloses  the 
entire  substructure  of  the  postulated  block.  Instead, 
however,  of  being  a  simple  tilted  prism  of  strata,  it 
is  found  to  be  a  huge  block  of  flat-lying  rocks  perched 
upon  the  summit  of  an  ancient  arch  of  extremely  re- 
sistant beds.  On  each  side  of  the  prism  is  a  profound 
fault  of  more  than  1000-ft.  throw.  The  entire  structure 
is  that  of  an  ordinary  horst  of  gigantic  size.  The 
salient  features  are  represented  in  the  accompanying 
illustration. 

HoRST  Rests  on  Truncated  Pre-Cambrian  Arch 
The  support  of  this  remarkable,  four-mile-wide  horst 
appears  to  be  a  truncated  pre-Cambrian  arch  the 
rigidity  of  which  is  maintained  mainly  by  a  thick 
siliceous  stratum  locally  known  as  the  Tijeras  quartzite. 
Standing  almost  vertically,  the  two  huge  white  quartz- 
ite plates  are  often  mistaken  for  gold  reefs,  or  true 
mother  lodes. 

Aside  from  its  mining  interest,  the  principal 
economic  significance  of  the  great  horst  lies  in  the 
circumstance  that  its  bounding  fault  planes  are  funda- 
mental elements  in  the  formation  of  those  anomalous 
intrusive  masses  known  as  laccoliths.  With  these  fault 
planes  doubtless  coincide  the  supply  pipes  of  the  igneous 
bodies.  Their  faces  are  the  chief  belts  of  metamor- 
phism,  mineralization  and  ore  localization.  For  the 
first  time  the  associated  intrusions  reveal  the  mechan- 
ical contrivance  by  which  laccoliths  are  formed.  Instead 
of  being  mere  erratic  blisters  in  the  earth's  crust,  as 
so  long  commonly  assumed,  they  are  found  to  be  really 
wedge-shaped  bodies  of  intrusive  magma  definitely 
determined  and  placed  by  special  geologic  structures. 
Thus  initiation  of  ore  deposition  follows  a  regular  plan. 

Laccolithic  Intrusions  Favor  Ore  Deposition 
Dependence  of  extensive  ore  deposits  upon  the  lacco- 
lithic type  of  magmatic  intrusion  is  unqueS'':ionably 
much  more  important  than  has  been  commonly  believed. 
Perhaps  when  final  comparisons  shall  have  been  made, 
ore  deposits  associated  with  laccoliths  will  prove  to  be 
the  most  important  of  all.  Laccolithic  bodies  are  found 
to  occur  more  frequently  than  was,  until  recently, 
thought  to  be  the  fact. 

Laccolithic  intrusions  provide  many  exceptional  con- 
ditions  favoring  copious   ore   deposition.       The   strata 
above  are  literally  floated.     This  cover  is  seldom  more 
than  a  mile  in  thickness.     Thus  it  retains,  on  the  one 
hand,  the  ordinary  volcanic  vapors,   and  on  the  other 
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does  not  occlude  them  within  their  mass,  as  do  plutonic 
rocks.  The  cover  is  commonly  creviced  and  parted 
around  the  margins  of  the  wedge.  The  metallic  gases 
and  watery  vapors  expelled  from  the  cooling  magma 
pass  at  once  into  chambers  and  porous  tracts,  where 
they  are  confined  for  a  greater  or  less  period,  or  enter 
into  the  groundwater  circulation.  All  in  all,  laccoliths 
offer  ideal  conditions  for  the  accumulation  of  large  ore- 
bodies.  Perhaps  it  is  only  under  such  conditions  that 
ores  derived  directly  from  cooling  magmas  segregate. 
At  any  rate,  the  definite  determination  of  the  lacco- 
lithic  character  of  igneous  masses  may  prove  to  be  of 
great  practical  service  in  prospecting  in  new  or  slightly 
explored  mining  districts  the  foundations  of  which  are 
igneous  rocks. 

Efficient  Guard  Rails 
By  George  M.  Douglass- 

In  most  industrial  plants  the  provisions  adopted  for 
guarding  against  accidents  are  fairly  efficient  as  far 
as  the  equipment  is  concerned,  but  the  same  cannot  be 
said  of  structural  work. 

It  is  probably  fully  10  years  since  the  example  was 
set  by  the  larger  industries  of  including  in  their 
general  specifications  for  machinery  and  structures 
those  safety  features  necessary  to  prevent  accidents 
to  workmen,  yet  it  is  common  to  see  drawings  of 
modern  installations  in  which  such  important  items  as 
guard  rails  for  walkways,  runways,  and  stairways  are 
omitted  or  given  without  dimensions.  The  result  often 
is  that  guard  railings,  for  instance,  will  measure  3(5 
in.  in  height,  whereas  the  standard  height  of  such  a 
railing  should  not  be  less  than  3  ft.  6  in.  Details 
arc  too  often  left  to  others  than  those  who  should  be 
responsible  for  them,  and  the  man  in  charge  of  the  work 
who  gets  the  blueprint  and  instructions  usually  makes 
a  railing  that  is  anything  but  standard.  If  he  happens 
to  be  familiar  with  safety  requirements  he  may  possibly 
call  the  attention  of  those  in  authority  to  the  design 
of  the  railing;  but,  as  a  general  rule,  the  man  doing 
the  work  of  actual  construction  will  abide  absolutely 
by  the  drawing  without  making  any  comment. 

In  my  opinion  it  is  time  that  firms  which  make  a 
specialty  of  structural  work  should  be  aware  of  the 
fact  that  there  is  such  a  thing  as  a  safety  standard 
for  guard  railings;  and  that,  whether  their  customer's 
plan  calls  for  this  type  or  not,  they  should  make  it 
a  practice  to  build  it  exclusively.  Only  those  who  are 
close  to  the  work  can  appreciate  the  importance  of  good 
guard  railings.  It  is  not  always  from  the  height  of 
20  to  30  ft.  that  a  workman  falls,  to  be  killed  or 
maimed.  I  have  in  mind  three  fatal  cases,  which  oc- 
curred within  a  short  time,  in  which  the  height  from 
which  the  men  fell  was  no  more  than  10  feet. 

Make  the  railing  42  in.  high,  with  good  posts,  spaced 
fairly  closely.  Put  a  base  rail  or  toe  board  close  to  the 
floor,  and  let  it  be  at  least  a  12  x  2-in.  board  if  any  work 
is  done  on  that  trestle.  A  4  or  6  x  1-in.  middle  rail, 
with  a  top  rail  of*  4  or  6  x  2  in.  let  into  posts  in  the 
manner  shown,  will  result  in  what  may  be  termed  a 
standard   guard   railing.     The   same  principle   may   be 


applied    generally    to    similar    structural    steel    work. 

Do  not  lay  a  plank  flat  on  top  of  the  posts,  with  a 
side  piece  to  strengthen,  as  it  will  rot.  Moreover,  such 
a  rail  makes  a  convenient  seat,  and  it  is  against  safety 
rules  to  sit  on  railings.  The  top  rail  on  edge  is  not 
designed  for  comfort,  but  it  lasts,  and  it  takes  less 
lumber  to  make  it.  With  wooden  rails,  use  bolts  instead 
of  nails  wherever  po.ssible.  The  railing  is  then  easily 
taken  apart  whenever  necessary,  and  can  be  moved  and 
used  elsewhere  as  occasion  requires. 

The  special  design  of  railing  shown  was  made  to 
use  on  certain  old-style  ore  bins,  where  the  bosses 
claimed  that  if  a  .standard  safety  rail  was  placed  they 
could  not  do  the  dumping.  It  will  be  noted  that,  first 
of  all,  a  dumping  timber  was  arranged.  This  timber 
took  the  place  of  the  usual  standard  toe  board;  and, 
being    offset    somewhat,    permitted    dumping    without 
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trouble.  The  middle  rail  was  swung  on  a  bolt  through 
the  post  and  could  be  held  vertically  with  a  pin  at- 
tached to  a  chain.  This  gave  all  the  opening  necessary 
for  the  dumping.  After  filling  the  bin  at  that  point 
the  middle  rail  was  dropped  into  position,  and  the 
standard  railing  was  intact.  Previous  to  the  installa- 
tion of  the  new  type  of  rail,  it  was  usual  for  a  couple 
of  men  to  fall  into  the  bins  in  one  day.  Since  then, 
a  period  of  two  years,  not  one  workman  has  been  in- 
jured in  this  manner. 

Proportion  of  Development  Work  to  ore  production  in 
sloping  as  typified  at  the  Dome  mine,  in  the  Porcupine  dis- 
tinct of  Ontario,  is  discussed  in  its  report  for  1917.  It 
has  been  found  imperative  to  maintain  a  certain  minimum 
ratio,  else  production  sulTers.  At  least  l.'>00  to  1800  sq.  ft. 
of  stoping  area  per  machine  drill  is  necessary  to  secure  the 
desired  stoping  efficiency.  The  average  duty  for  all  breast 
and  back  sloping  can  be  maintained  at  50  tons  per  machine 
shift  on  that  basis,  and  for  a  given  daily  output  from  the 
mine  a  defiiv'te  area  of  stopes  must  be  working. 
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Standard  Safety  Ladder  For 

Tall  Chimneys 

By  George  M.  Douglass* 

The  increasing  height  of  chimneys  of  metallurgical 
plants,  for  the  more  efficient  control  and  dispersal  of 
fume  or  smoke,  is  admittedly  a  most  important  devel- 
opment and  will  doubtless  repay  the  immense  expendi- 
tures involved  in  the  erection  of  massive  and  notable 
structures  of  this  kind. 


PLAN    ANCHORS 
(4  rtrtijiredprr/^'cccf'cn 
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The  building  of  such  high  chimneys,  however,  em- 
pha.size8  the  need  of  a  safe  means  of  making  regular 
in.«pections  and  observations  in  connection  with  metal- 
lurgical  operations,   as   well   as   of   facilitating    repairs 


whenever  necessary.  Some  one  must  climb  such  struc- 
tures at  regular  intervals,  and  it  is  essential  that  means 
be  provided  that  may  be  considered  efficient  and  safe 
for  ascending  and  descending.  To  ask  a  man  to  climb 
a  tall  chimney  with  nothing  to  cling  to  but  a  row  of 
hand  holds — a  grip  for  the  fingers  and  a  rest  for  the 
toes  being  all  there  is  between  him  and  eternity  if  a 
slip  is  made  or  he  becomes  exhausted — ^would  be  posi- 
tively   inhuman. 

A  type  of  standard  chimney  ladder  is  shown  here- 
with, in  which  a  number  of  safety  principles  have  been 
incorporated.  A  resting  platform  is  placed  every  125 
ft.,  and  an  improved  type  of  door  and  guard  forms  a 
feature  of  the  design. 


•Generaluiafety  lnHnect»)r,  Arn«^rl<aii  Kmeltlng  arul    RiCniiiijf  Co.. 
120  Broadway.  N«-w   York 


The  Safety  Congress  From  The 
Mining  X^iewpoint 

The  seventh  annual  congress  of  the  National  Safety 
Council,  which  will  be  held  at  St.  Louis  from  Sept.  16 
to  Sept.  20  (inclusive),  will  consider  many  problems 
of  especial  interest  to  miners  and  metallurgists.  On 
Sept.  17  the  division  of  metals  and  metallography  will 
discuss  eye  protection  and  the  use  of  leggings  and  shoes 
of  special  design,  as  applied  to  furnace  and  foundry 
work.  On  Sept.  18  addresses  will  be  given  by  D,  K. 
Glover  on  "Hazards  and  Safeguards  in  Coal  Breaker:-; 
and  Washeries";  Robert  Johnson  on  "What  Relation 
Has  Labor  Turnover  to  Mining  Accidents?";  Edwin 
Higgins  on  "Safety  Work  in  Metal  Mining  From  the 
Employees'  Standpoint";  M.  W.  Reed  in  "Hoisting 
Ropes" ;  and  a  paper  will  be  read  on  the  subject  "Is  the 
Experienced  Miner  Most  Liable  to  Accident?"  In  the 
afternoon  Prof.  R.  M.  Raymond  will  discuss  "Standard- 
ization of  Mine  Cars  in  Metal  Mines";  H.  M.  Chance, 
"Acetylene  and  Electric  Cap  Lamps  From  a  Safety 
Standpoint";  A.  H.  Fay,  "Suggested  Methods  of  Keep- 
ing Mine  Accident  Records,  and  Results  Obtained"; 
J.  S.  McKaig,  "Hazards  in  Ore  Dressing  Plants"; 
Arthur  La  Motte,  "Handling  and  Storage  of  Explo- 
sives." On  Sept.  19  papers  will  be  presented  by  C.  A. 
Mitke  on  "Practice  of  Mine  Ventilation";  F.  L.  Hoff- 
man, "The  Dust  Hazard  to  Health  in  the  Stone  In- 
dustry"; Dr.  F.  M.  Barnes,  Jr.,  "The  Effects  of  the 
Use  of  Pneumatic  Tools  on  the  Nei-vous  System";  W. 
A.  Borcherdt,  "Abatement  of  Dust  From  Drilling  Oper- 
ations by  the  Use  of  Water  Drills";  and  Lieut.-Col.  C. 
H.  Connor  will  present  a  report  on  "Standardization  of 
First-Aid  Methods." 

In  addition  to  the  subjects  of  direct  application  to 
mining  practice,  a  number  of  phases  of  accident  pre- 
vention and  safety  endeavor  work  will  be  considered, 
many  of  which  will  apply  to  mining  as  to  other  indus- 
tries. Organization  methods,  health  problems,  relation 
of  emploj'er  to  employee,  benefits,  insurance,  and  many 
other  questions  of  vital  importance  to  all  industries  will 
be  discussed. 

Automatic  Sprinklers  for  Fire  Protection  in  metallurgical 
mills  are  likely  to  be  considered  an  unnecessary  refinement, 
because  the  usual  24-hr.  operation  necessitates  enough 
watchmen  on  the  job  to  obviate  the  automatic  feature.  Sev  • 
eral  mills  among  the  Calumet  &  Hecla  subsidiaries  were, 
however,  equipped  with  this  system  in  1917,  according  to 
annual  reports,  includinjj:  the  Ahmeek,  the  Isle  Royale, 
Lake  No.  2  and  the  Osceola. 
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The  "Little"  Janney  Flotation  Machine 

The  Stimson  Equipment  Co.,  of  Salt  Lake  City,  has 
placed  on  the  market  a  new  model  of  the  standard 
Jcnney  flotation  machine,  which  is  especially  adapted 
for  use  in  small  plants  treating  from  20  to  75  tons 
per  day.    It  is  also  suitable  for  larger  mills  where  only 


"LITTLE"    JAXXKY    FLOTATIOX    MACHINE 

a  proportion  of  the  ore,  such  as  the  slime,  is  to  be 
treated  by  flotation. 

The  new  machine  is  belt-driven  from  a  line  shaft. 
The  drive  pulleys  A  are  arranged  so  that  they  are 
all  of  the  same  elevation  and  are  driven  by  a  4-in. 
belt  from  the  line  shaft.  The  length  of  shaft  B  be- 
tween the  couplings  varies  to  compensate  for  the  drop 
of  10  in.  between  the  machines  in  the  series.  The 
support  C  also  varies  in  the  same  manner.  A  runway 
D  extends  along  the  supports  to  facilitate  ease  of 
operation.  The  flow  of  pulp  through  the  machine  is  as 
follows:  Pulp  enters  the  machine  through  the  pipe  E 
into  the  agitating  or  mixing  chamber  F.  This  is  an 
octagon-shaped  cast-iron  liner,  made  in  three  parts. 
The  pulp  is  agitated  and  discharged  from  the  mixing 
chamber  by  the  two  impellers  GG,  and  discharged  into 
a  launder  which  extends  all  around  the  mixing  chamber 
and  directs  the  pulp  out  into  the  spitzkasten  at  H  behind 
the  baffle  J.  This  baffle  is  adjustable.  The  pulp  now 
passes  over  the  air  pan  KKK,  which  is  covered  with  a 
four-ply,  cross-stitched  Palma  twill  air  mat.  This  air 
pan  has  a  slope  of  43  in.  to  the  foot.  The  resulting 
froth  L  discharges  over  both  sides  of  the  spitzkasten 
into  two  concentrate  launders,  which  have  a  slope  of 
li  in.  to  the  foot.  The  pulp  now  passes  down  under 
the  baffle  M  at  N.  A  small  portion  of  the  coarsest 
material  passes  on  through  the  spigot  opening  0.  The 
remainder  rises  up  through  the  passage  P.  On  each 
side  of  this  passage  is  an  adjustable  weir  R.  These 
two  weirs  regulate  the  amount  of  material  to  be  circu- 


lated back  into  the  agitating  chamber.  The  pulp  pas.ses 
over  the  weirs  R  (only  one  shown)  down  through  a 
box  (not  shown)  and  out  the  opening  S  into  the  pipes 
T  (only  one  shown).  These  pipes  are  on  the  outside 
of  the  spitzkasten  and  lead  back  through  the  opening  U 
into  the  agitating  chamber  at  opening  V,  which  opening 
is  directly  under  the  lower  impeller.  This  circulation 
of  pulp  may  be  built  up  to  as  much  am  ten  times  the 
amount  of  feed  entering  at  E.  The  tailing  from  the 
m.achine  passes  over  the  adjustable  weir  W  into  the 
chamber  X.  By  regulation  of  the  weir  W,  any  desired 
pulp  level  may  be  maintained  in  the  spitzkasten.  The 
weirs  in  the  machine  are  simply  narrow  blocks  of  wood 
placed  one  upon  the  other.  The  tailing  passing  over 
the  weir  W  and  the  coarser  material  passing  out 
through  the  spigot  opening  O  combine  and  pass  on  to 
the  next  flotation  cell  through  the  pipe  E,  or  are  dis- 
charged from  the  last  cell  in  the  series  as  a  waste 
product.  The  high  pressure  air  (3  to  5  lb.)  is  forced 
through  the  header  Y  from  the  blower  and  is  drawn 
off  through  the  pipes  or  hose  Z  to  the  three  sections 
in  the  air  pan  KKK.  An  air  valve  is  placed  on  each 
pipe  Z  in  order  to  obtain  any  desired  regulation  of  air 
passing  through  the  air  mats  and  into  the  spitzkasten. 


J' 


ones-Belmont  Flotation  Machine 

An  illustration  showing  the  fundamental  features  of 
the  new  Jones-Belmont  flotation  machine,  designed  by 
A.  H.  Jones,  superintendent  of  the  milLs  of  the  Tonopah 
Belmont  Development  Co.,  of  Nevada,  appears  herewith. 

/dx4^  'PuJfey,  SoOR.p.  m. 

DIPFCTION  OF 
ROTATION  MUST 
SiaOCHW!$E  WHEN 
1 00KIN6  in  DIKCTION 
CFARROW 

.    ,  Pulp  FloiV 


CROSS-SECTIONAL    VIEW.    JONES-BELMONT    FLOTATION 
MACHINE 

The  pulp  is  introduced  between  two  60°  cones,  deliv- 
ering to  the  bottom  of  a  central  barrel  18  in.  in  diam- 
eter, having  both  impellers  and  baffle  plates.  In  addi- 
tion to  the  cmulsification  effected,  the  arrangement  acts 
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as  a  pump,  discharging  the  pulp  from  the  top  of  the 
barrel  with  a  decided  swirling  motion  over  a  fabric 
blanket  or  apron  5  ft.  in  diameter  and  circular  in  form. 
At  the  outer  edge  of  the  blanket  the  pulp  is  either  re- 
turned between  the  two  60''  cones,  over  about  nine-tenths 
of  their  periphery,  to  the  bottom  of  the  impeller  barrel, 
or  discharged  to  the  next  cell,  or  into  the  tailings,  by  a 
mechanically  actuated  valve.  The  operation  insures  a 
number  of  complete  circuits  of  the  pulp  through  the  im- 
peller barrel  and  over  the  blanket  in  each  cell  before  it 
is  discharged,  and  in  this  way  permits  satisfactory 
emulsification  and  frothing.  By  these  means  a  surer 
and  more  complete  circulation  is  obtained  than  is  pos- 
sible in  many  other  appliances. 

The  pulp  zone  over  the  blanket  has  a  depth  of  only 
about  12  in.,  allowing  a  lower  air  pressure  to  insure  sat- 
isfactory results  and  less  upper  travel  for  sulphides  to 
reach  the  froth  zone.  The  delivery  of  the  pulp  over  the 
top  of  the  central  barrel,  close  to  the  blanket  and  with 
a  decided  velocity,  tends  to  turn  over  the  gangue  and 
sulphides  many  times  during  each  passage,  thus  allowing 
every  opportunity  for  the  sulphide  particles  to  separate 
from  the  gangue  iand  join  the  froth;  and  the  swiveling 
motion  also  tends  to  deliver  the  froth  at  the  periphery 
to  the  circular  launder  without  mechanical  assistance 
and  in  a  free  and  continuous  flow. 


Stratton  Air  Separator 

The  presence  of  water  in  compressed  air  is  a  source 
of  great  inconvenience  in  the  operation  of  pneumatic 
tools.  Air  after  it  has  been  compressed  and  has  passed 
through  coolers  contains  a  considerable  amount  of 
water.  The  ^fter-cooler  reduces  the  temperature  of 
the  air  and  condenses  the  water  vapor.     In  these  days 


STKATTO.V  .'<i:i'.\i;.\'I'(jlt   I-OR  KE.MOVINO 
WATIOIi  J-liO.M   c-OAll'KESSED  A  IK 

of  extensive  u.se  of  compressed  air  in  mining  operations 
it  is  interesting  to  note  a  new  specialty  designed  for  the 
removal  of  water  from  compressed  air.  The  Stratton 
air  separator,  as  shown  in  accompanying  cut,  is  manu- 
factured by  the  Griscom-Russell  Co.,  90  West  St.,  New 
York,  for  thlK  service. 

The  separator  utilizes  centrifugal  force.    The  air  and 


water  entering  the  separator  take  a  helical  direction, 
resulting  in  a  swirling  motion.  As  water  is  several 
hundred  times  heavier  than  air,  it  does  not  make  the 
turns  as  easily,  and  centrifugal  force  throws  it  out  of 
the  curving  air  current  against  the  wall  of  the  separator, 
which  it  meets  at  an  angle,  and  adheres  until  the  motion 
dies  out  in  the  receiver  space  at  the  bottom.  The  air 
makes  the  turn  easily  and  passes  out  of  the  separator 
free  from  water.  The  .separator  is  constructed  of  close- 
grained  cast  iron  suitable  for  a  working  air  pressure  up 
to  160  lb.  per  square  inch,  and  is  made  in  various  types 
of  inlet  and  outlet  to  suit  different  piping  arrangements. 


Electric  Smelting  in  California 

Electric  smelting  is  receiving  considerable  impetus  in 
California  in  those  sections  of  the  state  where  the  min- 
eralized regions  provide  a  variety  of  ores  suitable  for 
treatment  and  where  water-power,  both  developed  and 
undeveloped,  is  available. 

A  plant  of  recent  construction  is  that  of  the  Pacific 
Electro   Metals   Co.,   which    is   now   operating   a   40-ton 


.SIL1C()-.\1AA(JAXESE    Fl'ilXACE    OF    PACIFIC    Klvl-X'TUU 
METAI.S    CO.    AT    B.\Y    POINT.    CAL,TFORNTA 

silico-manganese  3000-kw.  furnace  at  Bay  Point,  30 
miles  east  of  San  Francisco  and  accessible  to  both  rail 
and  water  transportation.  This  company  will  soon  be 
operating  another  furnace  of  the  same  capacity  for 
making  ferromanganese,  and  is  installing  three  300-kw. 
furnaces  for  the  manufacture  of  ferronickel,  ferro- 
molybdenum,  ferrochrome  and  ferrotungsten. 

The  main  furnace  building  is  a  concrete  structure, 
120  ft.  X  50  ft.,  and  is  adjacent  to  the  transformer 
building,  also  of  reinforced  concrete.  The  necessary 
cooling  and  packing  rooms  for  the  alloys,  as  well  as 
machine  shop,  storeroom,  washhouse,  office,  laboratory 
and  gatehouse,  are  all  situated  near  the  furnace  building. 

A  three-phase  furnace,  provided  with  an  open  top,  is 
used  in  the  manufacture  of  silico-manganese,  and  the 
operation  is  a  continuous  one,  the  raw  materials  being 
fed  l^y  shovel  around  the  24-in.  electrode  as  the  metal 
is  drawn  off  at  the  bottom  by  means  of  a  tap  hole.  The 
transformer  equipment  for  one  furnace  is  composed  of 
four  single-phase,  1000-kw.  transformers,  one  of  which 
is  a  spare.  An  electrode  plant  has  been  built,  and  local 
raw  materials  have  been  utilized  in  the  manufacture 
of  electrodes.  The  Beckman  &  Linden  Engineering  Cor- 
poration, of  San  F'rancisco,  designed  the  plant. 
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Following  closely  on  the  heels  of  the  retreating  Ger- 
mans, the  Allies  have  reached  approximately  the  line 
that  they  held  last  March,  though  they  have  advanced 
beyond  it  at  Queant;  in  the  south  the  enemy  still  holds 
the  Chemin  des  Dames  ridge,  but  has  given  up  the 
Vesle.  In  Petrograd,  the  British  Embassy  was  raided 
by  the  Bolsheviki,  Captain  Cromie,  of  the  British  Lega- 
tion, being  killed ;  in  retaliation,  Great  Britain  has  placed 
the  Bolshevist  ambassador  under  arrest  and  demanded 
reparation.  The  Czecho-Slovaks  in  Siberia  have  gained 
control  of  the  Siberian  railway  from  a  point  400  miles 
east  of  Lake  Baikal  to  Penza,  600  miles  southeast  of 
Petrograd,  the  distance  between  the  two  points  being 
2000  miles;  the  Czecho-Slovaks  have  been  recognized  as 
a  nation  by  Washington. 

In  the  United  States,  the  men  of  the  nation  between 
18  and  45  years  old  were  registered  on  Sept.  12  for  the 
selective  draft,  unless  they  were  already  enrolled.  A 
new  list  of  preferred  industries  was  issued  on  Sept.  9 
by  Bernard  M.  Baruch,  chairman  of  the  War  Industries 
Board.  The  Food  Administration  ordered  on  Sept.  6 
that  breweries  throughout  the  country  must  close  on 
Dec.  1  next,  and  the  Senate  passed  the  Emergency 
Agricultural  Appropriation  Bill  with  the  "dry"  rider 
calling  for  nation-wide  prohibition  beginning  July  1, 
1919.  The  Water-Power  Leasing  Bill  was  passed  by  the 
House  on  Sept.  5.  Secretary  Baker,  accompanied  by 
John  D.  Ryan,  is  reported  to  have  arrived  in  France. 
The  U.  S.  transport  "Mount  Vernon,"  formerly  the 
"Kronprinzessin  Cecilie,"  was  struck  by  a  toiTDedo  off  the 
French  coast  and  35  of  the  crew  were  killed. 


House  Gets  New  Revenue  Bill 

The  new  revenue  bill,  by  which  it  is  purposed  to 
raise  about  $8,000,000,000  by  taxation,  was  reported  to 
the  House,  on  Sept.  3,  by  Representative  Claude  Kitchin, 
chairman  of  the  Ways  and  Means  Committee.  The 
amount  of  revenue  to  be  raised  is  the  largest  on  record 
for  any  one  bill  and  constitutes  one-third  of  the  esti- 
mated expenditures  of  the  nation  for  the  year  ending 
June  30,  1919,  the  balance  to  come  from  liond  sales. 

Taxation  sources  of  the  last  two  revenue  laws  are 
closely  adhered  to  in  the  proposed  measure,  though,  in 
general,  rates  are  greatly  increased.  The  list  of  luxuries 
has  been  lengthened  to  afford  a  new  source  of  revenue. 
The  proposed  war-  and  excess-profits  taxes  will  directly 
affect  only  corporations.  Individuals  of  all  classes,  how- 
ever, will  feel  the  effect  of  the  new  bill,  if  it  becomes 
law.  Consumption  taxes  were  avoided,  though  the  tax 
on  beverages  has  been  made  so  heavy  that  it  is  esti- 
mated that  81,137,000,000  will  be  raised  through  this 
source  alone  within  the  fir.st  year. 

Other  estimated  yields  are  as  follows:  War  profits, 
^3,200,000,000;  individual  incomes,  $1,481,186,000;  cor- 
poration incomes,  $984,000,000.  Thus  over  80^  of  the 
total  amount  to  be  raised  will  come,  it  is  proposed,  from 
four  taxation  sources. 


New  Industrial  Preference  List  Out 

Preference  List  No.  2  of  industries  and  plants,  com- 
piled by  the  Priorities  Division  of  the  War  Industries 
Board  and  superseding  Li.st  No.  1,  issued  on  Apr.  6,  was 
finally  released  on  Sept.  9  (though  dated  Sept.  3)  after 
prolonged  speculation  on  the  part  of  the  public  as  to 
the  classification  made.  The  new  list  is  the  basis  for 
industrial  exemption  from  the  draft,  and  may  be  regard- 
ed, it  is  said,  as  the  governing  factor  in  the  di.stribution 
of  labor,  capital,  material,  transportation  and  fuel. 

The  major  industries  have  been  grouped  according  to 
their  relative  importance  into  four  classes,  given  in  the 
statement  issued  as  follows: 

C'la.ss  1,  Class  2,  Class  3.  and  Class  4.  Refiuirements  of  indus- 
tries and  plants  grouped  under  Class  1,  Class  3,  and  Class  4 
shall  have  precedence  over  those  not  appearing  on  tlie  i)reference 
list.  As  between  the.se  three  classes,  however,  there  shall  b«  ao 
complete  or  absolute  preference.  The  division  into  cla.sses  Is  for 
the  purpose  of  presenting  a  composite  picture  of  the  relative  im- 
portance of  the  industries  and  plants  embraced  within  each 
group.  It  is  not  intended  tliat  the  recjuirements  of  Class  2  shall 
be  fully  satisfied  before  .supplying  any  of  tlie  refiuirements  of 
Class  3,  or  that  tho.se  of  Cla.ss  3  shall  be  fully  satisfied  before 
supplying  any  of  those  of  Class   4. 

Industries  concerned  with  mining  and  metallurgy  that 
are  included  in  the  list  are  given  as  follows,  with  their 
class  numbers: 

iJlast  fuinaces  producing  pig  iron,  1.  Bi-ass  and  topper — 
Plants  engaged  principally  in  rolling  and  diawing  copper,  bua.ss 
and  other  copper  alloys  in  the  form  of  sheets,  rods,  wire  and 
tubes,  2.  Chemicals — Plants  engaged  principally  in  manufactur- 
ing chemicals  for  the  production  of  military  and  naval  explosives, 
ammunition,  and  aircraft,  and  use  in  chemical  warfare,  1  ;  plants 
iiOt  otherwise  classified  and  listed,  engaged  prin<ipally  in  manu- 
facturing chemicals,  4.  Coke — l^lants  engaged  principally  in  pro- 
ducing metallurgical  coke  and  byproducts,  including  toluol,  1  ; 
plan's  not  otherwise  classified  and  listed,  producing  same.  2. 
Explosive.s — Plants  engaged  principally  in  manufac-turing  same 
for  military  and  naval  purposes  for  the  Government  and  the 
Allies,  1  ;  plants  not  othei-wise  classified  or  listed,  engaged  prin- 
cipally in  manufacturing  same,  3.  ferroalloys — PlanLs  engaged 
principally  in  producing  ferroclirome,  ferromanganese,  fei-romolyb- 
denuni,  ferrosilicon,  ferrotungsten,  ferro-uranium,  ferro\anadium. 
and  ferrozirconium,  2.  Mines — Coal,  1  ;  producing  metals  and 
ferroalloy  minerals,  2.  Plants  engaged  principally  in  manufac- 
turing mining  tools  or  equipment,  3.  Newspapers  and  periodicals 
— Plants  engaged  principally  in  printing  newspapers  and  peri- 
odicals which  are  entered  as  second-class  mail  matter,  4.  Oil 
and  gas — Plants  engaged  principally  in  pro<lucing  oil  or  natural 
gas  for  fuel,  or  for  mechanical  purposes,  including  refining  or 
manufacturing  oil  for  fuel,  or  for  mechanical  purposes.  1.  Pipe 
lines  and  pumping  stations  engaged  in  transporting  oil  or  natural 
pas,  1.  Plants  engaged  principally  in  manufacturing  equipment 
or  supplies  for  producing  or  transporting  oil  or  natural  gas  or  for 
refining  and  manufacturing  oil  for  fuel  or  for  mechanical  pur- 
poses. 3.  .Steel-making  furnaces — Plants  engaged  solely  in  mariu- 
facturing  ingots  and  steel  castings  by  the  openheaitli.  bessemei . 
crucible  or  electric  furnace  process,  including  blooming  mills, 
billet  mills  and  slabbing  mills  for  same,  1.  .steel-plate  mills.  1. 
Steel-rail  mills  rolling  rails  50  or  more  pounds  per  yard,  2.  All 
steel  plants  operating  steel  rolling  and  drawing  mills  exclusive  of 
those  taking  higher  classification.  3.  Tin  plates — Plants  engaged 
principally  in  manufacturing  same.  3.  Wire  rope  and  rope  wiie — 
Plants  engaged   principally   in   manufavturing  same,   2. 

The  term  "principally"  as  used  in  listing  industries 
is  to  be  construed  to  mean  plants  whose  output  is  not 
less  than  75 Tc  of  the  products  mentioned.  No  distinc- 
tion has  been  made  between  any  of  the  industries  or 
plants  within  any  one  class. 
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To  Protect  Industry  From  Draft 

The  War  Labor  Policies  Board  of  the  Department  of 
Labor,  in  cooperation  with  General  Crowder,  has  or- 
ganized the  Committee  on  the  Relationship  of  Indus- 
trial and  I^Iilitary  Man-power,  whose  function  is  to  pre- 
vent the  new  draft  law  from  crippling  industries. 
Charles  Neave  is  chairman.  The  committee's  repre- 
sentatives will  advise  the  168  district  boards  throughout 
the  country  in  the  matter  of  industrial  exemptions. 
Two  such  representatives,  one  of  whom  will  be  a  spe- 
cialist on  agricultural  labor  and  the  other  an  expert  on 
manufacturing  conditions,  together  with  a  third  member 
to  be  selected  by  the  board  itself,  will  sit  as  an  advisory 
committee  in  each  district.  In  every  case,  the  War  De- 
partment will  have  the  right  to  make  the  final  decision. 

Recommendations  for  exemptions  of  these  special 
committees  will  be  based  upon  the  list  of  64  essential 
industries  recently  issued  by  the  War  Industries  Board. 
The  committees  will  also  have  the  power  to  initiate 
claims  for  such  exemption. 


Mineral  Bill  Reported  to  Senate 

Washington   Correspondence 

Early  action  in  the  Senate  on  the  War-Minerals  Bill, 
which  has  been  practically  rewritten,  will  be  asked  by 
Senator  Henderson,  of  Nevada,  the  chairman  of  the 
Committee  on  Mines  and  Mining.  As  the  request  will 
have  behind  it  the  pressure  of  the  influence  of  the 
President,  the  Secretary  of  the  Interior  and  the  Chair- 
man of  the  War  Industries  Board,  it  is  probable  that 
the  bill  will  be  brought  before  the  Senate  in  the  near 
future.  No  opposition  to  the  measure  has  shown  itself 
in  the  Senate,  and  it  is  Senator  Henderson's  opinion 
that  no  fight  will  be  made  on  the  bill.  The  latter's  report 
on  the  bill  was  submitted  to  the  Senate  on  Sept.  5.  Ex- 
tracts   from    the    report    follow: 

The  minimum-price  principle  had  the  approval  of  the  House, 
but  the  attention  of  your  committee  was  called  to  the  possibility  of 
the  Government's  thereby  incurring  onerous  obligations  which 
m.ight  be  avoided  by  an  elaboration  of  the  contract  principle  ap- 
proved by  the  House,  thus  lessening  the  Government's  liability. 
By  the  contract  system,  the  Government  would  know  definitely 
just  what  the  obligation  would  be  ;  whereas  the  minimum-price 
feature  might  so  stimulate  production  as  to  place  the  Government 
in  a  most  embarrassing  position. 

The  adoption  of  a  contract  system  places  the  Government  in 
the  position  of  buyer  and  seller,  necessitating  an  increase  in  the 
appropriation  from  $10,000,000  to  $50,000,000.  This,  however,  is 
a  revolving  fund  and  should  be  returned  to  the  Tieasury  through 
the  various  tiansactions  when  the  purpose  of  the  bill  shall  have 
been   fulfilled. 

In  the  course  of  the  hearings,  considerable  opposition  was  ex- 
pressed to  the  licensing  feature,  and  it  does  not  appear  that  this 
is  essential  to  the  successful  operation  of  the  legislation,  and  its 
withdrawal  will  render  the  measure  more  acceptable  to  the 
mining  indu.stry. 

Many  penalty  provisions  were  contained  in  the  House  bill, 
but  it  is  f<lt  that  this  is  sufficiently  taken  care  of  in  Section  4  of 
the  amended  bill,  under  the  President's  power  to  establish  rules 
and  regulations  and  providing  a  penalty  for  failure  to  comply 
ther'rwlth. 

The  li.st  of  minerals  coming  within  the  purview  of 
the  bill  was  unchan^ced  by  the  Senate  committee  with 
the  exception  of  substituting  "sodium"  for  "sea  salt" 
and  h»y  the  addition  of  phosphorus.  The  reason  for 
adding  phosphorus  is  that  it  has  become  a  war  mineral 
in  ever>'  .sense  of  the  word,  owing  to  its  extensive  use 
in  smoke  screens-.  The  "mineral  substances  and  ores, 
minerals,   intermediate   metallurgical   products,   metals, 


alloys  and  chemical  compounds  thereof,"  which  are  men- 
tioned in  the  Senate  bill,  are  as  follows:  Antimony, 
arsenic,  ball  clay,  bismuth,  bromine,  cerium,  chalk, 
chromium,  cobalt,  corundum,  emery,  fluorspar,  ferro- 
silicion,  fullers'  earth,  graphite,  grinding  pebbles,  irid- 
ium, kaolin,  magnesite,  manganese,  mercury,  mica, 
molybdenum,  osmium,  sodium,  platinum,  palladium, 
paper  clay,  phosphorus,  potassium,  pyrite,  radium, 
sulphur,  thorium,  tin,  titanium,  tungsten,  uranium, 
vanadium,  and  zirconium. 

In  addition  to  the  materials  mentioned  above,  the 
Senate  bill  also  includes  "such  other  rare  or  unusual 
elements  as  the  President  from  time  to  time  may  de- 
termine to  be  necessary  and  as  to  which  there  is  a 
present  or  prospective  inadequacy  of  supply."  It  is 
understood,  however,  that  an  amendment  is  to  be  offered 
which  will  alter  the  reading  of  the  foregoing  sentence. 


The  Coal  Situation 

Bituminous  coal  production  showed  a  slight  recovery 
during  the  week  ended  Aug.  24,  according  to  the  reports 
of  the  U.  S.  Geological  Survey.  It  is  still,  however,  far 
below  the  amount  required  to  meet  the  deficit.  The 
total  for  the  week  was  12,603,000  net  tons,  including 
lignite  and  coal  made  into  coke,  an  excess  of  669,000  net 
tons  over  the  previous  week's  output. 

The  Geological  Survey  reports  that  the  shortage  for 
the  week  of  Aug.  17  was  due  largely  to  lack  of  cars.  The 
bituminous  mines  during  that  week  produced  ILT^c 
of  their  normal  output.  Of  this  deficit,  car  shortage 
contributed  12.4'^ c  ;  labor  shortage  and  strikes,  4.1  <'f  ; 
mine  disability,  4.2%;  no  market,  0.5%;  all  other 
causes,  1.1  per  cent. 

Anthracite  production  for  the  week  of  Aug.  31,  on 
the  other  hand,  was  the  largest  of  the  year,  the  total 
output  being  1,806,121  tons,  an  increase  over  the  pre- 
ceding week  of  100,000  tons.  It  was  the  first  week  of 
the  year  v^hen  the  daily  average  exceeded  300,000  tons. 

In  the  five  months  just  ended,  the  anthracite  industry 
has  produced  and  distributed  to  the  ultimate  consumers 
about  34,000,000  tons  of  anthracite,  which  is  a  larger 
amount  than  has  ever  been  produced  before  in  the  same 
period,  this  in  spite  of  the  serious  labor  shortage  with 
which  it  has  had  to  contend. 

The  industry  enters  upon  the  remainder  of  the  year 
with  no  storage  coal,  and  orders  in  excess  of  current  pro- 
ducing capacity.  The  output  can  be  increased  if  more 
labor  can  be  obtained,  it  is  maintained.  The  record  pro- 
duction achieved  has  been  due  to  greater  efficiency  in 
operating  methods. 

Gasoline  Consumption  Reduced 

Consumption  of  gasoline  in  the  states  east  of  the  Mis- 
sissippi was  reduced  from  63  to  95%  on  the  first  trial 
on  Sept.  1  of  the  effectiveness  of  the  Fuel  Administra- 
tion's recent  appeal  to  motorists  to  avoid  using  their 
cars  on  Sundays.  Between  100,000  and  150,000  bbl.  was 
saved  on  that  day,  according  to  A.  C.  Bedford,  chair- 
man of  the  National  Petroleum  War  Service  Committee. 
Illinois  stood  first,  with  a  05%  reduction  in  gasoline 
consumed.  In  general,  the  states  in  the  western  part 
of  the  territory  concerned  decreased  their  consumption 
more  than  those  on  the  eastern  seaboard. 
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Colorado  Meeting  of  Institute  a  Success 


■£■ 


ENGLAND  today  is  the  world's  most  efficient  coun- 
try, not  even  excepting  Germany,"  said  J.  Parke 
Channing  recently  discussing  the  program  of  the 
war-work  meeting  in  Colorado  of  the  American  Institute 
of  Mining  Engineers,  which  has  just  been  concluded. 
According  to  Mr.  Channing,  the  people  of  the  United 
States  have  developed  high  efficiency  as  far  as  machines 
and  methods  are  concerned,  but  have  failed  properly  to 
utilize  the  country's  man-power.  Our  foreign  labor 
must  be  Americanized  and  given  a  national  point  of 
view,  just  as  British  labor  at  heart  is  British,  if  the 
war  is  to  be  successfully  concluded  and  if  increased 
efficiency  is  to  be  had  after  the  war.  Never  was 
there  a  time,  in  Mr.  Channing's  belief,  when  it  was 
so  necessary  to  impress  upon  business  managers  the 
importance  of  the  human  side  of  engineering,  for 
they  are  now  in  a  position  to  solve  the  labor  problem. 
He  pointed  out  that  the  engineer's  duty  today  is  to  con- 
vince the  employer  that,  in  the  long  run,  the  latter  will 
be  better  off  if  he  improves  the  condition  of  the  laborer 
and  educates  him  to  produce  his  maximum  output. 

To  increase  the  mineral  output  of  the  country  and  to 
conserve  mineral  resources  at  the  mines  was  the  object 
of  the  Colorado  meeting.  On  the  opening  day,  Sept.  2, 
in  Denver,  many  hundreds  of  the  7000  members  of  the 
Institute  registered,  coming  from  all  parts  of  the  coun- 
try and  from  many  foreign  mining  fields.  This  was 
the  first  time  in  22  years  that  the  mining  engineers 
have  met  in  Colorado,  and  the  tremendous  effort  which 
the  Institute  is  making  in  war  work  greatly  increased 
the  importance  of  the  gathering. 

Since  the  beginning  of  the  war  Western  mining 
centers  have  undergone  great  development.  Witnessing 
this  is  the  fact  that,  compared  with  one  electric-furnace 
smeltery  west  of  the  Mississippi  before  the  war,  there 
are  now  eight  in  operation  and  three  more  under  con- 
struction. Owing  to  this  and  other  expansion,  the 
smelting  of  ores  has  increased  enormously  throughout 
the  West. 

On  the  first  day  of  the  meeting,  the  members  of  the 
Institute  visited  the  ferroalloy  plant  and  other  points 
of  interest  in  Denver,  and,  later  in  the  day,  took  a  trip 
by  automobile  to  the  top  of  Lookout  Mountain.  A  din- 
ner was  held  at  the  Denver  Country  Club,  followed  by 
addresses  made  by  officials  of  the  Institute,  including  a 
number  of  representatives  of  the  w^ar-work  committees 
at  Washington.  Early  on  the  following  morning  the 
engineers  entrained  for  Colorado  Springs,  which  was 
the  convention  headquarters  throughout  the  week,  and 
from  which  side  trips  were  made  to  other  points. 

At  the  technical  session  on  Sept.  3,  those  present  were 
told  that  70 ''c  more  coke  than  ever  before  will  be  avail- 
able this  year  to  help  solve  the  fuel  shortage.  This 
supply  will  be  further  increased  by  the  development  of 
tar,  coke-oven  gas  and  other  byproducts  newly  dignified 
in  war  time  as  available  fuels.  Pulverizing  coal  for 
attaining  the  greatest  efficiency  was  another  subject 
discussed.  Some  of  the  advantages  of  pulverized  coal 
were  stated  to  be  the  utilizing  of  every  heat  unit  in  the 
coal,  the  reduction  of  labor  for  handling  coal,  and  the 
maintenance  of  a  constant  temperature  in  the  furnace. 

At  noon  on  the  second  day,  the  Institute  paused  from 


its  business  sessions  to  hold  a  memorial  service  for  Dr. 
James  Douglas,  the  noted  mining  engineer  and  former 
president  of  the  Institute,  whose  death  was  a  severe 
loss  to  the  mining  industry'. 

A  luncheon  was  held  at  the  Broadmoor  Hotel,  Colo- 
rado Springs,  which  was  attended  by  a  large  number, 
and  a  reception  and  dance  were  given  the  members  and 
their  families.  An  elaborate  program  had  been  prepared 
for  the  entertainment  of  the  ladies  accompanying  the 
members. 

The  death  knell  of  the  world's  supply  of  radium,  now 
in  constant  use  on  the  battle  front,  and  a  proved  cure 
for  forms  of  cancer,  was  sounded  before  the  members 
on  the  third  day,  and  a  warning  was  given  to  the  coun- 
try's physicians  and  surgeons  to  accumulate  all  of  this 
precious  metal  not  needed  for  war  purposes.  The  warn- 
ing has  an  official  tone,  coming,  as  it  does,  from  Dr. 
Richard  B.  Moore,  of  the  U.  S.  Bureau  of  Mines.  Dr. 
Moore  stated  that  there  are  only  about  three  ounces  of 
radium  element  in  existence  at  the  present  time. 

Because  the  physicians  and  surgeons  of  the  country 
are  not  purchasing  enough  radium  to  make  the  in- 
dustry a  financial  success,  said  Dr.  Moore,  the  material 
is  being  used  on  the  faces  of  watches  and  clocks,  electric 
light  push  buttons,  and  chains  attached  to  electric 
globes.  This  is  obviously  dissipating  a  substance  which 
has  a  distinct  medical  and  military  value.  It  was  stated 
that  there  are  nine  different  instruments  used  on  aero- 
planes having  dials  that  are  made  luminous  with  radium 
paint,  which  is  used,  also,  on  compasses  and  gun  sights. 
The  efficiency  of  night  firing  on  the  Allied  front  with 
both  machine  guns  and  artillerj'  has  been  greatly  in- 
creased, says  Dr.  Moore,  by  the  use  of  these  luminous 
sights. 

The  engineers  spent  an  entire  day  in  Cripple  Creek. 
They  had  an  opportunity  to  observe  the  developmnt 
through  many  stages  since  the  first  crude  methods 
were  installed.  An  entire  evening  was  given  over 
to  a  technical  session  on  geology  and  mining,  at  which 
nine  of  the  forty  subjects  that  were  on  the  schedule 
were  discussed. 


August  Pig-iron  Production 

Pig-iron  production  in  August  was  3,389,585  gross 
tons,  as  compared  with  3,420,988  tons  in  July,  accord- 
ing to  Iron  Age.  The  daily  rate  for  August  was  109,- 
341  tons  for  a  31-day  month,  as  against  110,354  tons  in 
July,  also  a  31-day  month.  This  is  an  average  loss  of 
1013  tons  a  day,  notwithstanding  a  net  increa.se  of  nine 
furnaces   during   the   month.      In   the   same   period   of 

1917,  however,  production  fell  off  3048  tons  and  was  at 
the  rate  of  only  104,772  tons  a  day  in  August,  1917, 
although  six  furnaces  were  added  in  that  month,  giving 
357  active  on  Sept.  1,  1917.    Active  furnaces  on  Sept.  1, 

1918,  total  372,  blast  having  been  started  in  17  stacks 
in  August  and  eight  having  been  blown  out.  The  out- 
put of  54,009  gross  tons  of  ferroalloys  ranks  next  to  the 
record  production  of  54,663  tons  last  May  and  is  2247 
tons  greater  than  that  of  July,  formerly  the  next 
highest.  Only  28.038  tons  of  ferromanganese  was  made, 
as  compared  with  29,996  ton^:  in  July. 
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Hands  Across  the  Sea 

Forget  that  course  in  memorj'  training  and  send  the 
money  into  the  Comfort  Fund  instead.  Forget  the  27th! 
It  can't  be  done.  We  are  sure  of  this  from  evidence 
that  comes  daily  to  hand.  Today  from  Colorado,  yes- 
terday from  South  America,  and  again  it  was  from 
Australia,  that  the  friends  of  the  27th  reached  out  to 
brighten  things  up  for  the  regiment. 

Last  week  in  Colorado,  while  the  members  of  the 
American  Institute  of  Mining  Engineers  were  grouped 
around  the  reception  rooms  of  the  Broadmoor  Hotel  at 
Colorado  Springs,  H.  L.  Brown  proposed  to  collect  sub- 
scriptions in  behalf  of  the  Comfort  Fund  for  the  27th 
Engineers,  if  Mr.  Ingalls  would  loan  his  hat  for  the 
purpose.  The  hat  being  loaned,  the  persuasions  of  Mr. 
Brown  and  his  friends  resulted  in  the  collection  of  $215, 
which  is  entered  in  the  list  as  from  "Members  of  the 

A.  I.  M.  E.  meeting  in  Colorado  Springs,  Sept.  4,  1918." 
The  friendly  interest  in  the  regiment  extends  to  our 

folks  who  are  living  in  remote  parts  of  the  world.  We 
get  letters  expressing  interest  and  enclosing  substan- 
tial evidence  thereof  from  many  quarters.  Mrs.  Harold 
Kingsmill  wrote  from  Morococha,  Peru,  that  she  was 
sending  25  pairs  of  socks  for  the  boys.  She  apologized 
for  some  of  the  odds  and  ends  in  the  way  of  wool  that 
she  had  to  use  in  the  knitting;  but  they  are  good  socks 
nevertheless,  and  the  boys  will  not  mind  the  looks  when 
they  think  that  these  were  knitted  in  distant  Peru, 
where  wool  supplies  are  not  easy  to  get. 

Capt.  H.  L.  Jacques,  commanding  Company  F  of 
the  mining  regiment,  writes  as  follows: 

On  belialf  of  all  inembcis  of  Company  F,  27th  Engineers,  I  wish 
to  «-xpress  my  sincere  thanks  for  the  many  favois  you  liave 
shown  us,  and  to  assure  you  that  the  many  gifts  and  expressions 
of  good  will  are  highly  appreciated  by  every  man  in  this  company. 
It  is  indeed  gratifying  to  us  to  know  that  the  mining  industry 
is  backing  up  the  men  who  have  heeded  the  call  to  the  colors, 
and  wt-  in  the  service,  as  members  of  tlie  mining  industry,  will 
surely  do  our  very  best  in  the  present  world  ci-isis  to  merit 
these  many  favors  shown  us. 

The  subscription  recorded  below  from  the  employees 
of  the  Utah  Leasing  Co.  in  Newhouse,  Utah,  was  par- 
ticipated in  by  all  of  the  34  men  on  the  company's  pay 
roll,  whose  names  are  given  as  follows: 

H.  H.  Adams,  William  .Strange,  John  Uoe,  H.  C.  Hammei',  K. 
K.  Clark,  J.  B.  Honzo,  Ai<h  Hacon.  L.  Watts.  V.  Rogers,  T.  Flooil, 

B.  K.  .Meyer,  W.  H.  Thompson,  C.  A.  Bell,  K.  W.  Muir,  R.  Ander- 
son, A.  Riela,  O.  Sigismund,  James  Hardino.  Mai-tin  liardino. 
Iceland  Rowley.  James  Davidson.  Tom  Wilson.  W.  J.  Ricliards, 
Kied  Morzenti.  Joe  Cavijioli,  C.  C.  Woodbuij ,  Hill  .Morris,  .M. 
«^;rifnths,  Moses  Helsten.  Alfred  Hall,  .^kclly  Johansen,  Tom  .Mc- 
I..aughlin,  O.  P.  Johansen,  .Mike  .\ntone,  K.  A.  Coodwin,  John 
Davidsftn,  Fred  Mc(;ai-v,  Cai-1  c.oodwin.  Frank  .^hav.  I).  I'.  Van 
Fleet,  and  B.   K.   Buterbaugh. 

HOW   THE   COMFORT    FUND    .STA.NDS 

Prevously    acknowledged     .$14,436.50 

H.  Foster  Bain    10.00 

Marc  Bailey 10.00 

Charh-B  I^  Vasseur  (second  contribution) 10.00 

William   Wraith    25.00 

H.  A.  Whf-eler 10.00 

N<-vada  Mine  f operators'  Association 100.00 

Louis    R    Wallace    50.00 

H.    P.    Bower.     5.00 

H    L    Brown  and  M.  W.  Hayward 16.00 

Iron  Cap  Copper  Co 50.00 

W     N.    Smith 10.00 

K    S.  Geary 5.00 

H     J.    Wolf 10.00 

F    H.    Slebold 10.00 

H     A     Kee 10.00 

W     .S,    GretlM-r 5.00 

Marion  J    Thomas   10.00 

E.    F.    Eurlch 10.00 

Llb»?rty  Bell  Gold  Mlnlnj  Co 200.00 

H    De  Witt  Smith    15.00 

AHiioclat«d  Mlneri*  of  the  University  of  Idaho 10.00 

New   Idria   gulrk«ilv.r   .Mlninc  Co 100.00 

F     P     Burrall                           25.00 

Livingston    W»?rri<-f  k.            5.00 

E    P    Mathewhoti                  50.00 

Interest  to  June  2C  H2.f.1 


H.    W.    Hixon lo  OO 

R.  C.  Canby lo  oo 

S.  R.  Grugrgenheim loO  00 

Richard   Tavis    5.00 

Simon    Guegenheim     "  100  00 

J.     V.     Kelley 10. oO 

Algernon    Del    Mar 4  00 

Sumner  S.  Smith    500 

Will   H.    Coghill : . :  .  1000 

Lincoln  Crocker 10  00 

C.   E.  Dewey   loioo 

Plymouth  Consolidated  Gold  Mines,   Ltd 100.00 

United    Eastern    Mining:   Co 50.00 

W.   A.   Wilson    20.00 

O.scar  Lachmund    (fifth  contribution) 10.00 

W.    Rowland    Cox    10.00 

L.   D.   Huntoon    5.00 

Alaska  Mining  and  Engineering  Society   50.00 

W.    R.   Benedict    3  oo 

Etheredge  Walker    25^00 

Fritz  Mella 10  00 

Richard  McCarthy ..'.  10!00 

J.    N.    Houser    10^00 

Weedon    Mining    Co .  SO'OO 

William    H.    Kinnon 30^00 

A.    P.    O'Brien 10.00 

Lester   AV.    Strauss    10.00 

Montana   Society  of   Engineers    50.00 

AV.  R.  Atkeson    2.50 

Charles  Le  Vasseur   (third  contribution) 5.00 

Frank    Carroll    10.00 

V.   P.  Hastings,  Jr 5.00 

n.    E.    Woodbridge     5.00 

Harvey   B.    Small 10.00 

J.    C.    Porter 10.00 

.\.  F.  Taggart 10.00 

O.    E.    Farish 25.00 

H.    K.    Sherry 10.00 

T.    M.    Hamilton 50.00 

George  O.  Argall 10.00 

f".   T.    R 15.00 

Oscar   Lachmund    (sixth   contribution) 10.00 

F.    M.    Arnold    10.00 

W.   A.  Wolf    5,00 

Employees  of  Utah  Leasing  Co..   Newhouse,  I^tah 20.50 

Employees  of  Braden  Copper  Co 112.50 

Charles    A.    Mitke    (second   contribution) 10.00 

C.    M.    Colvocoresses 25.00 

(diaries    T.,e   Vasseur    (monthly) 5.00 

-V.  H.  W^ethev 25.00 

S.   Ford   Eaton    25.00 

H.    H.    Hunner 5.00 

N.  G.  Thomson 25.00 

Members  of  the  A.I.M.B.   meeting  in   Colorado    Springs, 

Sept.   4,  1918 215.00 

Total    $16,667.61 

Make  your  checks  payable  to  W.  R.  Ingalls,  treasurer 
of  the  Association  of  the  27th  Engineers. 


Cross  Purposes* 

It  is  wearisome  and  discouraging  to  see  various 
branches  of  the  Government,  whose  war  duties  over- 
lap each  other  in  greater  or  less  degree,  still  pulling 
and  hauling  at  cross  purposes  instead  of  getting  to- 
gether, agreeing  upon  a  program  and  putting  it 
through  without  friction  or  lost  motion.  When  a  fresh 
case  of  conflict  of  views  and  activities  arises,  the  public 
is  likely  to  think  again  and  again  with  wonder  if  not 
anger  at  the  obstinate  opposition  that  has  been  shown 
to  the  creation  of  a  War  Cabinet  which  would  have 
organized  harmony  and  team  work  among  the  multiform 
Federal  agencies. 

These  reflections  are  forced  upon  every  one  today  by 
the  pronunciamento  of  Provost  Marshal  Crowder  pub- 
lished this  morning,  knocking  the  elaborate  draft  plans 
of  the  War  Industries  Board,  published  only  yesterday, 
into  the  proverbial  cocked  hat.  Public  opinion,  only 
24  hours  ago,  was  discussing  the  War  Industries  Board's 
program  of  exemption  as  a  well-conceived  scheme 
based  on  exact  information,  at  last  a  scientific  effort 
to  solve  a  ditticult  problem.  But  General  Crowder  now 
curtly  declares,  to  quote  the  Washington  despatches, 
that  "the  district  (draft)  boards  would  not  have  their 
hands  tied  by  such  rulings,  which  would  be  used  simply 
in   supplementing   other    information   collected    by   the 
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boards  in  determining  whether  industries  were  essen- 
tial and  whether  the  employees  who  claimed  deferred 
classification  or  for  whom  deferred  classification  was 
asked  were  vital  to  such  industries." 

The  situation,  as  it  stands,  is  simply  bewildering. 
The  War  Industries  Board  has  at  its  head  a  highly  com- 
petent business  man,  Mr.  Baruch,  whose  advent  to  the 
position  was  generally  hailed  with  approval.  He  has  an 
elaborate  and  expensive  organization  working  under  him. 
A  large  proportion  of  the  energies  of  this  highly  effi- 
cient machine  has  been  given  for  weeks  to  collecting 
data,  formulating  conditions  and  deducing  a  systematic 
scheme  of  war  needs  in  industry.  The  work  has  cost 
perhaps  half  a  million  dollars  or  more.  It  has  taken 
the  time  of  scores  of  intelligent  men  and  women  when 
men  and  women  of  any  sort  are  scarce  and  their  services 
are  at  a  premium.  It  is  as  nearly  an  expert  product  as 
it  is  humanly  feasible  to  produce. 

Well,  General  Crowder  treats  it  as  all  but  negligible. 
It  can  only  be  useful  as  supplementary  to  the  crude, 
local  inquiries  of  the  many  hundreds  of  men  who  make 
up  the  draft  boards.  We  should  have  looked  for  rigid 
local  inquiry  as  supplemental  to  the  great,  scientific, 
country-wide  theory.  But  not  at  all!  The  local  board 
is  the  thing,  and  the  big,  reasoned  effort  of  a  great 
Federal  commission,  run  under  mere  civilian  auspices, 
is  virtually  scrapped,  and  a  new  and  in  some  respects 
conflicting  system  substituted. 

The  saddest  thing  about  it  all  is  that  Mr.  Baruch  and 
his  board  and  General  Crowder  and  the  War  Depart- 
ment are  conscientiously  trying  to  accomplish  the  same 
result.  Both  desire  to  bring  about  a  draft  which  will 
produce  the  maximum  of  fighting  men  with  the  mini- 
mum of  retardation  of  war  industries  and  of  injury  to 
the  life  and  prosperity  of  the  country.  But  with  the 
same  patriotic  aim  and  purpose  the  two  cannot  cooperate. 
It  may  be  doubted  whether  Crowder  even  knew  that 
Baruch  was  busy  on  a  classification  of  industries.  There 
was  apparently  no  concert  between  them.  One  or  other 
was  wasting  effort — perhaps  both  were,  and  effort  means 
man-power  and  money.  There  was  no  one  to  bring 
them  together. 

There  is  no  War  Cabinet.  The  overburdened  Presi- 
dent cannot  attend  to  details  of  administration.  Appar- 
ently the  Cabinet  lacks  the  will  or  the  power  to  coordi- 
nate activities.  Indeed,  there  are  so  many  agencies  at 
work  not  truly  subordinate  to  any  Cabinet  officer,  that 
team  work  by  Cabinet  guidance  is  difficult.  The  mass  of 
activities  carried  on  by  at  least  a  score  of  minor  organi- 
zations lacks  organization  in  the  large  sense  that  Britain 
and  France  have  secured  through  placing  all  the  in- 
terests of  the  war  under  the  control  of  small  bodies,  war 
cabinets  of  three  or  five  members. 


Chronology  of  Mining,  August,  1918 

Aug.  1 — U.  S.  Steel  Corporation  makes  lO'^f  wage  in- 
crease effective — Committee  acting  under  the  War  Indus- 
tries Board  assumes  control  of  sulphur-bearing  materials. 

Aug.  6 — Meeting  of  "high-cost"  copper  producers  with 
War  Industries  Board  at  Washington — Plant  of  Union 
Sulphur  Co.  at  Sulphur,  La.,  damaged  by  hurricane. 

Aug.  8 — Meeting  of  the  Colorado  chapter  of  American 
Mining  Congress  and  Coloi-ado  Metal  Mining  Association 
at  Denver  to  discuss  the  gold-mining  situation. 


Aug.  9 — President  approves  the  continuance  of  the 
26c.  price  of  copper. 

Aug.  10— ^Mis.souri-Kansas-Oklahoma  Zinc  Institute 
formed  at  Joplin,  Missouri. 

Aug.  11— Fir.st  unit  of  1500-ton  Ray-Hercules  mill  at 
Ray,  Ariz.,  placed  in  operation. 

Aug.  12 — Meeting  of  American  Mining  Congress  at 
Reno,  Nev.,  to  discuss  gold  production — Mexican  oil 
decree  modified  so  that  government  is  now  to  receive 
one-sixteenth  of  the  product  of  every  foreign-con- 
trolled well. 

Aug.  15— Price  of  silver  fixed  at  $1.01  i  per  fine 
ounce  by  the  Government. 

Aug.  20 — Lead  Producers'  Committee  i.ssued  notice 
to  manufacturers  and  dealers  reque.sting  that  efforts 
be  made  to  eliminate  non-e.ssential  uses  of  lead. 

Aug.  21 — Agreement  between  sheet-zinc  producers 
and  War  Industries  Board  to  maintain  existing  prices. 

Aug.  23 — Fuel  Administrator  Garfield  refuses  to  ap- 
prove of  increase  in  wages  of  coal  miners. 

Aug.  27 — Henderson  bill  proposing  Government  pro- 
duction of  metals  and  minerals  needed  for  the  war 
introduced. 

Aug.  28 — Meeting  of  iron  and  .steel  manufacturers 
in  New  York  to  discuss  measures  in  connection  with 
the  new  draft. 

Aug.  30 — I.  W.  W.  leaders  sentenced  by  Judge  Landis 
at  Chicago — Suit  of  minority  stockholders  of  Hull  Copper 
Co.  against  Charles  W.  Clark  settled  out  of  court. 

Aug.  31—  Draft  Bill,  requiring  regi.stration  of  all  men 
between  the  ages  of  18  and  45,  signed. 


Sound  Taxation  Work  for  the  Senate* 

Senators  with  principles  and  brains  are  not  wasting 
their  time,  as  some  newspapers  are,  in  discussing  Chair- 
man Kitchin's  theories  of  taxation.  As  we  must  judge 
him  by  his  words  and  acts,  Mr.  Kitchin  hasn't  any 
theories  of  taxation.  He  has  a  hatred  of  that  part  of 
Jiis  country  north  of  Mason  and  Dixon's  line.  He  has 
a  passion  for  destruction.  Wherefore  Mr.  Kitchin's 
taxation  practices  consist  of  inordinately  penalizing, 
financially  raiding  and  economically  looting  revenue 
sources  that  are  distasteful  to  him. 

It  is  idle  to  discuss  the  economics  of  the  fellow  in  the 
ifable  who  killed  the  golden  goose.  There  is  no  need  to 
explain  in  detail  that  as  Kitchin  makes  it  impossible  for 
industry  and  business  to  be  prosperous,  or  even  to  sur- 
vive, he  makes  it  impossible  for  the  Treasury  to  con- 
tinue to  draw  greater  and  greater  revenue  from  those 
depleted  sources.  So  what  the  responsible  Senate 
leaders  of  both  parties  want  to  do  without  useless  words 
about  the  Kitchin  bill,  what  the  Treasury  Department 
wants  them  to  do,  and  what  the  country  must  have  them 
do  unless  it  is  to  suffer  permanent  disaster  from  the 
Kitchin  performances,  is  to  put  some  sound  taxation  into 
the  House  measure,  which  Senator  Smoot  describes  as  a 
bungling  absurdity. 

We  have  not  discovered  any  respectable  sentiment 
against  heavy  income  taxes.  Everybody  expects  them; 
everybody  whose  war  spirit  is  right  is  willing  to  pay 
his  full  share,  big  or  little,  so  long  as  it  is  a  fair  .share. 
The  income  of  corporations  merits  no  exception.  No- 
body suggests  it.     But  a  tax  that  penalizes  a  business 
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for  not  scattering  all  its  earnings  in  dividends  instead 
of  holding  a  reasonable  share  of  them  back  to  provide 
for  the  expansion  of  that  business  and  to  guard  against 
usual  hazard  to  that  business  is  simply  a  fool  tax.  The 
Senate  may  not  lighten  the  burden  on  individual  in- 
comes. But  if  the  Senate  does  not  eliminate  the  dis- 
crimination whereby  a  corporation  is  taxed  only  12*"^ 
on  its  distributed  earnings,  but  lS''c  on  its  undis- 
tributed earnings,  it  will  help  to  lock  the  wheels  of  every 
great  industry  in  this  country. 

If  the  Senate  does  not  provide  for  greater  revenues 
out  of  profits  that  come  purely  from  war  business,  it  will 
permit  a  wrong  to  every  normal  business.  It  is  true  that 
a  tax  on  war  profits,  pure  and  simple,  is  merely  a  cutting 
of  price  to  the  Government  on  war  materials  supplied 
to  the  Government.  No  war  could  possibly  be  largely 
financed  by  taxes  on  war  profits,  because  the  most  that 
such  taxes  could  do  would  be  to  get  the  price  of  the  war 
material  down  to  cost.  The  material  still  would  have 
to  be  naid  for  by  other  taxation.  But  there  is  no  sound 
reason  why  a  business  whose  profits  come  solely  from 
the  war  should  be  permitted  to  make  out  of  the  Govern- 
ment anything  like  what  normal  business  should  be 
permitted  to  make  out  of  its  customary  peace  operations. 

If  the  Senate  writes  into  the  revenue  measure  con- 
sumption taxes,  ignored  by  Kitchin,  we  shall  have  not 
only  fair  taxation,  which  will  hurt  and  can  hurt  nobody, 
but  taxation  which,  paid  by  all,  in  cents  by  the  small 
consumer,  in  dollars  by  the  big  consumer,  will  turn  into 
the  Treasury  hundreds  of  millions,  perhaps  billions  of 
dollars. 

The  Senate  can  do  any  of  these  things  and  improve 
the  Kitchin  measure  vastly.  Nothing  that  the  Senate 
could  do  could  make  the  Kitchin  measure  worse  than 
it  now  is. 

Yukon  Gold  Co.  Suspends  Dividends 

The  payment  of  further  dividends  by  the  Yukon  Gold 
Co.  has  been  suspended  until  such  time  as  gold-mining 
conditions  improve.  Operations  are  to  be  continued, 
as  a  matter  of  patriotism,  so  long  as  the  company  can 
cover  operating  expenses. 

William  Loeb,  Jr.,  president  of  the  company,  has 
sent  a  letter  to  stockholders,  notifying  them  that  divi- 
dends have  been  suspended,  a  portion  of  which  follows: 

"This  action  is  absolutely  necessary  in  order  to  con- 
serve our  cash  resources.  The  estimated  income  for  the 
year  is  a  disappointment,  as  it  has  been  to  all  gold  com- 
panies, due  to  the  abnormally  high  and  constantly  rising 
cost  of  labor,  material,  supplies  and  freight.  Owing  to 
the  high  wages  paid  to  the  miners  of  base  metals, 
efficient  miners  are  attracted  away  from  the  gold  mines, 
and  the  labor  left  in  the  gold  mines  is  only  GO'^r  efficient, 
and  not  obtainable  in  sufficient  numbers. 

"Notwithstanding  these  increasing  burdens  on  this 
industry,  the  value  of  our  product  is  stationary.  If 
these  were  not  war  times  and  we  were  free  to  exercise 
our  busines.s  judgment  and  leave  patriotism  out  of  ac- 
count, the  proper  course  to  pursue  would  be  to  leave  the 
gold  in  the  ground,  to  be  mined  when  times  were  more 
normal.  As  long  as  we  can  show  a  profit  or  break  even, 
we  consider  it  our  patriotic  duty  to  keep  up  the  produc- 
tion of  gold,  one  of  th?  most  essential  of  war  metals. 
tru.'*ting  that  the  Government  will  see  the  necessity  of 
coming  to  the  relief  of  this  industry. 


"The  gold  companies  of  the  different  gold-producing 
countries  are  petitioning  their  respective  governments 
for  relief,  and  it  is  hoped  that  the  showing  that  will  be 
made  of  the  danger  of  a  complete  shut-down  of  gold 
mining  will  induce  the  governments  to  take  some  kind 
of  action  to  relieve  the  situation.  Many  formerly  profit- 
able gold  properties  in  this  country  are  already  now 
closed  down,  and  others  are  only  taking  out  their  high 
grade  ore ;  consequently  the  production  of  gold  is  rapidly 
diminishing. 

"In  California,  where  this  company  operates  several 
dredges,  the  Public  Utilities  Commission  has  curtailed 
all  electric  power  one-third,  due  to  the  shortage  of 
water,  and  this  will  correspondingly  reduce  our  output. 

"In  view  of  the  above,  it  seemed  to  the  board  that 
ordinary  prudence  called  for  the  action  which  it  has 
taken." 


The  Fluid  Ton 

The  ton,  as  a  unit  of  measurement  for  solutions,  was 
adopted  early  in  the  history  of  the  cyanide  process,  on 
account  of  the  obvious  advantage  of  being  able  to  re- 
port the  value  extracted  in  units  corresponding  to  those 
used  in  the  case  of  the  tailing  or  ore  treated.  It  was 
apparently  first  used  about  1890  by  the  pioneer  metal- 
lurgists of  the  Rand,  as  the  term  "tons  of  solution"  ap- 
pears in  some  of  the  earliest  publications  of  the  Chem- 
ical and  Metallurgical  Society  of  South  Africa.  The 
word  "fluid"  was  not  prefixed,  just  as  it  is  commonly 
omitted  when  ounces  of  liquid  are  mentioned,  but  it  is' 
evident  that  a  volume  measure  was  intended,  solutions 
for  assay  being  accordingly  measured  by  volume.  The 
following  quotations  show  that  it  has  been  definitely 
recognized  as  a  unit  of  volume  for  hydrometallurgical 
purposes,  agreeing  with  the  general  adoption  of  the 
"short  ton"  of  2000  lb.  as  a  unit  of  weight: 

W.  A.  Caldecott  (Journ.  Chem.,  Met.  &  Min.  Soc.  of  S. 
Africa,  Oct.,  1908,  IX,  124),  "Reminiscences  of  the  Early 
Rand":  "The  records  of  those  times  when  assays  were 
made  on  ounces  of  material  and  weighed  in  thousandths  of  a 
grain  and  reported  in  troy  ounces,  pennyweights  and  grains 
per  2240-lb.  ton,  when  cyanide  strength  determinations  were 
of  solutions  applied  to  charges  measured  in  gallons,  would 
indeed  appear  distant  were  it  not  that  some  of  the  former 
practices  still  linger  in  England,  and  our  friends,  the  engi- 
neers, still  prefer  to  speak  of  millions  of  gallons  of  water 
instead  of  employing  the  common  cyaniding  unit  of  a  fluid 
ton  of  32  cubic  feet." 

W.  J.  Sharwood  {Mining  Magazine,  Nov.,  1909,  Vol.  I, 
p.  226),  "Measurement  of  Pulp  and  Tailing":  "Next  to 
accepting  the  metric  system  in  its  entirety,  it  is  most  con- 
venient for  practical  purposes  to  adopt,  as  units,  the  ton 
of  2000  lb.,  the  cubic  foot,  and  the  fluid  ton  of  32  cu.ft.— 
the  last  being  the  volume  occupied  by  2000  lb.  of  water, 
on  the  assumption  that  a  cubic  foot  of  water  weighs  62.5 
lb.  The  fluid  ton  is  a  unit  that  has  been  tacitly  assumed 
and  used  for  years  in  connection  with  cyanide  work,  but  I 
believe  that  it  has  not  been  thus  specifically  defined."  (A 
footnote  adds:  "Since  this  paragraph  was  written,  W.  A. 
Caldecott  has  indirectly  defined  the  fluid  ton  in  the  same 
way.") 

The  Institution  of  Mining  and  Metallurgy,  by  an  order 
of  the  Council  dated  Dec.  21,  1910,  adopted  the  following 
(see  rruHH.  I.M.M.,  XII,  740,  and  Bull.  Min.  <&  Met.  Soc. 
of  America,  VIII,  196):  "In  reporting  assay  values  of 
(uirts  by  weight  in  a  stated  volume  of  the  solution.  In  the 
case  of  cyanide  solutions  the  use  of  the  'fluid  ton  of  32  cu.ft' 
is  reconiniended.  It  closely  approximates  2000  lb.,  and  is 
in  common  use." 
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The  National  Safety  Council 

THE  development  of  the  National  Safety  Council  has 
been  so  rapid  that  it  is  evident  that  its  growth  is 
due  not  only  to  its  energetic  personnel  but  also  to  the 
fulfillment  of  a  real  need.  The  growth  of  the  safety- 
first  movement  received  impetus  from  the  formation  and 
the  achievements  of  the  U.  S.  Bureau  of  Mines.  This 
Bureau  is  performing  a  valuable  service  in  accident  re- 
search, gathering  and  publishing  statistical  information, 
the  testing  of  mining  appliances,  the  publication  of 
safety  rules,  and  in  maintaining  contact  with  mining 
companies  and  mining  work.  Individual  mining  com- 
panies have  developed  safety  organizations.  Of  these 
we  may  mention  the  New  Jersey  Zinc  Co.,  the  Anaconda 
Copper  Mining  Co.,  the  Butte  &  Superior  Mining  Co., 
and  the  Bunker  Hill  &  Sullivan  Mining  Co.  Other 
companies  have  excellent  organizations,  which  are  doing 
good  work  in  the  reduction  of  accidents  and  the  main- 
tenance of  safe  operating  conditions. 

As  the  safety  movement  developed,  its  sponsors  soon 
discovered  that  personal  contact  with  the  miners  was 
alone  not  sufficient  and  that  additional  means  were  nec- 
essary. Out  of  this  need  grew  safety  publications,  such 
as  the  Anode,  the  Spelter  Journal,  the  Safety  Review, 
Safe  Practice,  and  various  state  safety  bulletins.  These 
publications  may  be  looked  upon  as  supplements  to  the 
mine  bulletin  board.  A  great  number  of  mines,  large 
and  small,  could  not  undertake  to  organize  publications 
of  the  kind  mentioned.  Other  industries  found  the  same 
diflSculty.  The  National  Safety  Council  meets  this  re- 
quirement with  its  Safety  Bulletins.  Its  organiza- 
tion serves  a  number  of  industries,  and  its  bulletins 
deal  specifically  with  the  requirements  of  each.  By 
well-thought-out  wording  and  pertinent  illustrations  a 
single  accident  and  its  results  are  brought  home  to  the 
worker.  Even  if  he  is  unable  to  read,  the  pictures  carry 
the  message.  Placed  next  to  the  mine  bulletin  board 
and  at  gateways,  change  houses,  shafts  and  stations, 
they  keep  the  safety  message  ever  present.  The  blunt 
picture  of  a  one-legged  miner  standing  before  the  grave 
of  his  leg  is  more  than  a  sermon  on  safety,  for  it  is 
something  that  cannot  be  readily  forgotten. 

In  another  place  in  this  issue  we  publish  a  brief 
history  of  the  National  Safety  Council,  which  is  to  hold 
its  seventh  convention  at  St.  Louis  this  month.  A  part 
of  the  work  of  the  convention  deals  with  mining,  and 
there  will  be  a  number  of  interesting  mining  papers 
read  there.  One  of  these,  on  the  subject  of  handling 
and  storing  of  explosives,  by  Arthur  La  Motte,  is  pre- 
sented in  the  current  number.  It  is  an  excellent  review 
of  the  subject,  and  should  be  of  considerable  value  to  all 
quarry  and  underground  workers,  the  aim  of  the  author 
being  the  education  of  the  miner  by  means  of  pertinent 
instructions. 

We  heartily  commend  the  work  of  this  organization, 
and  take  pleasure  in  bringing  it  before  our  readers. 


IIMIIIHIMIIIIIIIIIIIIIMIIIIIIIIIIIMIIIIIIIIIIHIIIMIIIIIMIIimilllllirillllllllllrtr, 

''What  You  Can  Do  Now  To  Help 
The  Next  Liberty  Loan" 

UKDER  the  above  caption  we  printed  in  our  adver- 
tising columns  in  last  week's  issue  two  pages  of 
suggestions  for  starting  the  work  of  the  next  Liberty 
Loan.  We  believe  the  plan  for  Liberty  Loan  meetings 
is  a  good  one.  We  advise  our  readers  who  are  in  man- 
agerial positions,  or  who  may  assume  the  responsibility 
for  organizing  a  meeting,  to  write  for  the  pamphlet  of 
"Suggested  Programs."  The  time  is  short,  and  the  best 
word  that  we  can  send  to  our  boys  on  the  other  side  is 
the  news  of  the  success  of  the  loan. 

Do  not  delay.  Form  your  committee  and  get  together 
at  once.  Decide  upon  your  plans  and  then  put  them 
through.  Get  your  business  men  together;  bring  your 
church  members  along,  and  don't  fail  to  have  one  or 
two  hammer-and-anvil  orators. 


Mining  Low-Grade  Copper  Orebodies 

IN  THIS  issue  we  present  a  paper  dealing  with  a 
phase  of  mining  operations  that  in  many  mines  is  the 
problem  of  greatest  importance.  The  development  of 
the  large  low-grade  coppers  of  Utah,  Arizona,  Nevada 
and  New  Mexico  has  opened  up  a  new  field  of  mining  in 
North  and  South  America.  These  deposits  have  offered 
varying  mining  problems,  each  of  which  has  been  suc- 
cessfully solved  according  to  its  nature  and  conditions. 
In  all  cases  the  orebodies  have  been  thoroughly  pros- 
pected by  drilling  prior  to  underground  development, 
and  large  capital  expenditures  have  been  made  in  order 
that  low  operating  cost  might  be  secured.  Loss  of  ore 
in  pillars  and  loss  of  grade  by  dilution  have  respectively 
been  balanced  against  the  cost  of  high  recover^'  of  ore 
and  a  mill  feed  free  from  waste.  During  the  develop- 
ment stages,  the  ore  extracted  from  drifts,  crosscuts 
and  raises  yields  a  considerable  tonnage,  and  this  ore 
at  the  newer  properties  was  treated  in  a  pilot  mill, 
which  performed  the  double  function  of  sampling  the 
mine  and  solving  the  metallurgical  problem. 

At  Inspiration,  a  series  of  tests  was  conducted  by 
the  engineering  department  on  a  laboratory-  scale  in- 
tended to  show  the  effects  of  different  methods  upon 
the  grade  of  ore  and  recovery  which  results  from  draw- 
ing large  tonnages  of  broken  ore  from  under  a  caving 
caprock.  The  results  of  this  experimentation  as  veri- 
fied by  subsequent  operations  have,  so  far  as  data  can 
be  obtained,  justified  the  expectations. 

At  both  Raj'  and  Braden,  where  shrinkage-stope  and 
pillar-caving  methods  are  used,  the  pillar  problem 
offered  the  greatest  field  for  new  ideas.  In  his  paper, 
Mr.  Hollister  describes  the  solution  of  the  problem  at 
Braden,  and  his  conclusions  are  the  more  valuable  in 
that  they  emanate  from  one  who  has  had  long,  first- 
hand experience  with  mining  at  both  properties. 
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Complete  data  regarding  the  degree  of  final  recov- 
ery obtained  by  the  method  discussed  are  as  yet  un- 
available, as  the  orebodies  are  still  far  from  exhaustion. 
We  shall,  however,  watch  with  interest  the  reports  from 
Braden,  which,  to  judge  from  the  data  given  by  Mr. 
Hollister,    promise    to    be   all    that    could    be    expected. 


xMr.  Kitchin's  Tax  Bill 

THE  greatest  tax  bill  in  history  has  been  introduced 
in  the  House  of  Representatives.  Mr.  Kitchin  ex- 
ultingly  proclaimed  this  and  made  several  remarks  that 
betray  his  state  of  mind.  He  said  that  there  are  some 
persons  who  are  enjoying  incomes  a  thousand-fold  larger 
than  before  the  war;  that  it  is  all  right  to  tax  the  $3 
shirt,  for  he  had  never  worn  one  costing  more  than 
$1.50,  and  such  had  been  good  enough  for  him;  and, 
finally,  that  the  Government  can  take  $8,000,000,000 
out  of  some  of  the  people  without  hurting  business.  The 
last  assertion  savored,  however,  of  whistling  to  keep  up 
courage.  There  is  a  little  too  much  protestation 
about    it. 

Mr.  Kitchin's  attitude  is  well  understood.  He  and  his 
committee  colleagues  have  blandly  disregarded  the 
advice  and  wishes  of  the  Treasury  Department,  and 
hence  of  the  Administration.  They  are  going  to  tax 
not  war  profits  but  rather  are  going  to  mulct  the  rich  so 
as  to  punish  them  for  being  rich.  The  desideratum  is 
the  reduction  of  everybody  to  the  basis  of  the  $1.50 
shirt.  Those  who  are  already  living  on  the  scale  of  the 
$1.50  shirt,  or  lower,  need  not  pay  much  of  anything. 

Of  course,  the  talk  about  incomes  swollen  a  thousand- 
fold is  the  kind  of  buncombe,  at  which  Mr.  McAdoo  him- 
self has  connived,  that  is  intended  to  gain  the  applause 
and  support  of  the  masses.  It  is  conceivable  that  a  man 
possessing  a  thousand-dollar  income  in  1914  may  by 
the  lucky  strike  of  a  bonanza  in  a  mine  be  enjoying  a 
million-dollar  income  in  1918,  but  such  cases  are  among 
the  rarities,  as  Mr.  McAdoo's  own  report  to  the  Senate 
shows.  However,  the  great  question  is  the  effect  upon 
business,  upon  the  beehives  of  the  nation,  of  a  tax  law 
framed  upon  these  theories. 

There  are  some  things  that  are  sufficiently  clear.  The 
total  business  turnover  in  1917  has  been  estimated  at 
something  like  50  billion  dollars.  If  it  be  any  greater 
than  that  in  1918,  owing  to  inflation,  the  increase  will 
be  mainly  in  the  wages  paid  to  labor,  for  commodity 
prices  have  been  so  restrained  by  the  price-fixing  policy 
that  there  can  have  been  little  if  any  expansion  in  that 
way.  On  the  contrary,  the  evidence  is  pretty  strong 
that  the  aggregate  of  man-hours  of  work  and  the  quan- 
tity of  materials  produced  will  be  less  in  1918  than  in 
1917.  But  let  us  disregard  considerations  of  that  sort 
and  assume  that  the  aggregate  of  business  in  1918  will 
be  as  large  as  it  was  in  the  previous  year,  and  that  fully 
half  of  the  total  has  now  become  war-work.  Govern- 
mental expenditures  now  averaging  about  two  billion 
dollars  per  month.  Manifestly  such  a  consummation  has 
been  possible  only  by  curtailing  ordinary  industrial 
activities;  but  there  is  a  limit  to  that.  The  majority 
of  the  people  are  not  engaged  in  war-work  at  all,  yet 
they  must  work,  and  have  material  with  which  to  work, 
in  order  to  live — not  to  speak  of  paying  taxes.  Without 
any  doubt  the.se  people  have  already  been  reduced  to  a 
difficult  .situation.     It  is  a  certainty  that  the  moderately 


well-to-do  classes  are  no  longer  going  to  be  able  to  sub- 
scribe to  national  loans  in  the  way  they  have  done  here- 
tofore after  Mr.  Kitchin  has  taken  out  of  them  in  taxes 
what  he  is  going  to  do.  Their  incomes  will  not  yield 
enough,  not  even  after  the  most  drastic  economizing  in 
living. 

The  corporations  and  the  wealthy  and  well-to-do  people 
cannot  pay  the  cost  of  the  war.  There  are  not  enough 
of  them,  and  their  net  income  is  not  enough.  Their 
gross  income  may  be  large,  but  the  major  part  of  it  is 
paid  out  for  labor  and  the  things  that  represent  labor. 
In  fact,  the  produce  of  the  nation  is  mainly  absorbed 
by  the  40  million  workers.  It  is  to  them  that  the  pro- 
ceeds of  industry  accrue,  especially  at  this  time,  when 
the  fixing  of  savings  by  the  thrifty  in  railways,  houses, 
factories,  etc.,  is  checked  by  high  prices  and  high 
taxation.  If  the  wage-earners,  especially  those  who  are 
engaged  in  war-work,  do  not  save,  if  they  squander  their 
earnings,  and,  worse  than  that,  waste  their  time,  the 
country  is  losing,  and  the  financing  of  the  war  is  going 
to  become  increasingly  difficult.  Moreover,  the  state 
of  our  industry  is  going  to  be  jeopardized. 

The  theory  of  taxing  the  war-profiteer  is  a  sound 
one,  but  the  practice  of  taxing  only  the  capitalistic 
profiteer  and  letting  the  laboring  profiteer  go  scot-free  is 
dangerous.  Mr.  Kitchin  did  not  appeal  either  to 
common  sense  or  the  finer  feelings  of  patriotism  when 
he  bragged  that  he  had  framed  a  bill  to  draw  eight 
billion  dollars  in  taxes  without  touching  the  breakfast 
table.  He  ought  to  have  touched  the  breakfast  table 
and  done  other  things  to  discourage  the  laboring  men 
— the  real  moneyed  class  of  today — from  indulging  in 
luxuries  and  idling  their  time.  As  it  is,  we  must  look 
more  and  more  to  that  class  to  supply  the  money  for 
bonds.  If  they  will  only  do  that,  and  themselves  rise  in 
the  scale  while  the  present  well-to-do  class  is  descending, 
the  nation  will  experience  a  leveling  process  but  no 
economic  loss;  but  such  a  happy  outcome  is  not  to  be 
expected  until  the  wage-earners  have  been  taught,  or 
compelled,  to  cease  wasting  and  to  work  with  maximum 
efficiency. 

Safety   Precautions   in   Mining 

IN  A  RECENT  issue  of  the  Journal  we  printed  an  in- 
teresting description  of  a  safety  crosshead  which  was 
designed  to  prevent  the  recurrence  of  an  accident  that 
was,  happily,  unattended  with  serious  consequences.  An 
ordinary  type  of  crosshead  was  being  used  in  shaft- 
sinking  work;  and,  owing  to  freezing  of  water,  it  stuck 
between  the  guides  and  allowed  the  bucket  to  proceed 
alone.  The  cros.shead  remained  near  the  surface  and 
the  bucket  reached  a  depth  of  600  ft.  before  it  lodged 
in  the  shaft  timbers.  The  engineer,  ignorant  of  what 
had  happened,  continued  to  pay  out  the  rope  until  about 
400  ft.  was  piled  on  the  cros.shead,  which  then  col- 
lapsed. The  force  of  the  impact  between  crosshead 
and  bucket  was  so  great  that  the  latter  was  completely 
cut  in  two  by  the  steel  guide  plates.  The  tangled  wreck- 
age of  rope,  crosshead  and  bucket  continued  downward 
with  gathering  momentum  to  meet  another  bucket, 
which  it  also  completely  demolished. 

Nine  men  were  working  in  the  bottom  of  the  shaft 
at  the  time  of  the  accident,  but  the  crash  heard  when 
the  crosshead  struck  the  bucket  warned  them  of  immi- 
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nent  danger,  and  gave  them  time  to  seek  what  safety 
was  oflfered  in  the  corners  of  the  shaft  before  the  wreck- 
age reached  the  bottom.  Luckily  no  one  was  injured, 
and  it  was  then  realized  that  similar  accidents  could  be 
prevented  by  the  provision  of  the  safety  measures  to 
which  we  have  drawn  attention. 


Spreading  of  the  Blight 

THE  War  Industries  Board  appears  to  have  set  itself 
firmly  against  increased  prices  for  anything,  and  the 
formal  meetings  between  the  producers  and  price-fixing 
committees  have  lost  most  of  the  interest  they  used  to 
have.  There  is  nothing  much  to  be  gained  by  the  pro- 
ducers going  to  Washington  to  play  checkers  with  Mr. 
Brookings.  Some  people  still  talk  about  speeding  up 
production,  but  in  many  of  the  major  minerals  and 
metals  we  see  waning  outputs,  in  others  statistics  that 
are  just  about  holding  their  own,  and  in  but  few  any 
material  increase  except  in  those  cases  where  the 
markets  have  been  let  alone.  A  depression  is  gradu- 
ally spreading  over  the  great  mining  industry,  where 
there  ought  to  be  enthusiasm.  This  is  in  no  way  the 
fault  of  the  producers.  They  are  doing  everything  that 
they  can.  They  have  simply  been  led  into  an  economic 
blind  alley  in  which  they  are  helpless. 

The  price-fixing  committee  is  quite  unperturbed  about 
this.  It  says  that  it  has  enough  of  iron,  copper,  lead, 
etc.,  so  wherefore  should  it  raise  prices  in  order  to 
encourage  production  by  those  producers  whose  mar- 
gin has  disappeared?  The  latter  are  told  that  they 
will  best  shut  down,  so  as  to  release  their  men  to  more 
essential  occupations.  At  the  same  time,  however, 
everybody  is  trying  to  curtail  consumption  for  what  are 
deemed  to  be  not  immediately  necessary  purposes. 
There  can  be  such  a  thing,  however,  as  making  it  so 
impossible  for  people  to  do  business  that  they  can 
neither  subscribe  enough  to  liberty  bonds  or  have  earn- 
ings on  which  to  pay  taxes.  If  the  country  is  put  wholly 
on  a  war  basis,  with  the  result  of  a  relatively  few  con- 
tractors making  great  profits,  of  millions  of  mechanics 
and  laborers  receiving  great  wages  and  squandering  a 
large  part  of  them,  the  rest  of  the  people  may  be  so 
squeezed  that  they  can  yield  no  more. 

The  War  Industries  Board  is  not,  of  course,  respon- 
sible for  all  of  this.  It  is  simply  playing  its  part  in  a 
generally  uneconomic  policy.  At  the  beginning  of  the 
war  we  thought  that  a  sound  precept  was  "Increase  pro- 
duction and  curtail  consumption."  The  War  Industries 
Board  has  changed  this  to  "Decrease  production  and 
curtail  consumption  more  and  more." 


BY   THE  WAY 
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Practical  jokes  were  not  unknown  in  the  early  days 
of  Nevada  mining.  Dan  De  Quille  tells  the  following 
story  in  "The  Great  Bonanza" : 

Old  Daniels  would  sometimes  get  so  drunk  that  he 
didn't  know  whether  he  was  dead  or  alive.  Very  late 
one  night  some  wags  found  him  so  much  intoxicated 
that  they  at  first  thought  he  was  dead.  They  got  a 
hand-barrow  and  carried  him  out  to  the  graveyard, 
where  they  found  a  Chinaman's  grave  that  had  been 


opened  .so  that  the  bones  of  the  defunct  Oriental  might 
be  sent  back  to  China.  The  old  shattered  coffin  still  lay 
beside  the  open  grave,  and  alongside  the  coffin  they 
laid  old  Daniels. 

The  wags  then  secreted  themselves  near  the  spot,  in 
order  to  .see  how  the  old  fellow  would  act  when  he  came 
to  his  senses.  When  the  air  began  to  grow  cold,  Daniels 
began  to  toss  and  tumble  uneasily,  and  presently  was 
fully  awake.  He  then  arose  to  a  sitting  posture  and  be- 
gan a  deliberate  survey  of  his  surroundings — the  empty 
coffin  by  his  side,  the  open  grave,  the  tombstones  all 
around. 

"The  day  of  resurrection!"  said  he  solemnly;  then 
took  another  survey  of  the  graveyard.  "Yes,"  he  re- 
peated, "the  day  of  resurrection — and  I'm  the  first  son 
of  a  gun  out  of  the  ground!" 


The  German  Explanations 
By  R.  W.  Raymond 

To  engineers  especially,  the  explanations  offered  by 
the  German  staff  and  the  German  press,  to  account 
for  the  successive  defeats  of  the  German  army,  are 
peculiarly  amusing.  The  other  day,  we  were  told  that 
Ludeiidorff  had  shown  ma.sterly  ability  in  throwing 
enormous  reserves  into  the  Marne  salient,  so  as  to 
facilitate  the  retreat  of  the  force  already  there — which 
reminds  me  of  the  story  of  the  Irishman  who  was  seen 
punching  a  greenback  down  between  the  boards  of  the 
Atlantic  City  boardwalk.  His  explanation  was  that  he 
was  not  wasting  the  greenback  at  all — he  had  lost  a 
liickel  in  that  crack,  and  he  was  simply  putting  enough 
after  it  to  make  it  worth  his  while  to  take  up  the 
planks. 

But  the  latest  of  these  amusing  camouflages  is  the 
paean  of  triumph  over  "our  victorious  retreat,"  of  which 
the  following  verses  may  perhaps  be  regarded  as  a. 
■  uflficiently  accurate  echo: 

AN  INTERVIEW 

"Wilhelm,  what  blacked  your  eagle  eye?" 

"0  curious  journalist! 
It  was  this  eye,  now  swollen  high. 

That  smote  old   Foch's  fist!" 

"And,  Wilhelm,  'seems  to  me  you  limp 

And   stumble  as  you  go." 
"  'Tis  true,  I  gave  my  leg  a  crimp 

In  stamping  on  the  foe." 

"O  Wilhelm!  whence,  for  goodness'  sake. 

That  footprint  on  your  seat?" 
"That's  where  he  failed  to  overtake 

My  masterly  retreat! 

"For  I,  when  he  came  on  apace. 

With  frenzy  born  of  fear, 
Strategically  saved  my  face 

Behind  my  conquering  rear. 

"Yes,  even  in  battle's  dread  array 

The  leader  still  I'll  be; 
To  hostile  hosts  I'il  show  the  way, 

And  they  shall  follow  me! 

"Now  let  those  brazen  bands  of  mine 

Strike  up  the  usual  tunes, 
Beginning  with  Die  Waclit  am  Rhein, 

And  ending,  Gott  mit  Uns!" 
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Have  You  Contributed  to  the  Association 
of  the  S^th  EnRineers? 

J  D  Cain,  of  Middlesboro,  Ky..  I^a^'^}'/,^" 
reai'nJointed  assistant  state  mine  inspectoi 
of  Kentucky.  ,    „    ..o 

P.  c.  Stoess.  of  Seattle,  >\ash  has  'f- 
tun^ed  from  Alaska,  arriving  m  Seattle 
about  the  middle  of  August. 

M«v  \twatep  has  been  appointed  man- 
aged of  the  Butte  &  Plutus  mining  compan> 
i\f  the   Philipsburg  district  of  Montana. 

John  C.  Anderson,  of  Tucson.  Ariz  has 
been  examining  mining  propert>  "  »«- 
re-ion  of  Oatman.  Mohave  County.  Auzona. 
B.  Bpitton  GottsberBer.  general  '"'I'Jff ^r 
of  the  Miami  Copper  Co  if^bacK  -^ JJ  f'^ 
after  a  six  weeks'  vacation  m  toutneiii 
California.  „ 

L.  s.  Ropers,  of  Rogers,  ^ortf"  &  \f,e 
N-ew  York,  has  been  in  Arizona,  ^ '^'t  "g  the 
Silver  King  mine  at  Superior,  and  the  Gib- 
son, at  Miami. 

DwiKht  K.  WoodbridBe.  of  Duluth.  Minn.. 
i«  in  Bate'^v  He  Ark.,  studying  the  mangan- 
ese situation  there.  He  expects  to  be  there 
about  a  month. 

Joseph  Walker,  of  Joplin.  Mo.,  represent- 
ing the*^  Edgar  Zinc  Co..  recently  spent  se%- 
erll  da^^  in  the  North  Arkansas  zinc  and 
lead  field  purchasing  ore. 

William  Koerner.  formerly  with  the  Orra> 
Fael "  Copi>^r  Co..  Siskiyou  County  Calif., 
fs  now  in 'Charge  of  operations  at  Majuba 
Hill    Humboldt   County.   Nevada. 

C.  E.  Addams.  who  recently  resigned  as 
E-eneral  manager  for  the  Arizona  Hercules 
copper  Co.  his  leased  the  Ray  silver-lead 
propertv  three  miles  from  Ray.  Arizona. 

Robert  George  HaU.  formerly  general 
manager  of  the  River  Smelting  and  Re- 
fining Co  St.  Louis.  Mo.,  is  now  resident 
manfger  of  the  Burma  Mines.  Ltd..  of 
Namtu.    Burma. 

C  S.  Parsons  has  been  appointed  siiper- 
intendent  of  the  Joseph  Dixon  Crucible  Co  _^ 
pranhite  mill  and  mine  at  Graphite  N.  \. 
He  formeHv  was  with  the  Mines  Branch. 
Ottawa.  Canada.  _  . 

W.  W.  Williams  is  at  present  in^An- 
zona  as  consulting  engineer  directing  re- 
sumption of  work  on  the  famous  Peck  s'ljer 
bonanza,  which  El  Paso,  Texas,  men  ha^e 
begun  to  operate. 

Georce  H.  Beaumont,  vice  president  ot 
Pickands.  Mather  &  Co..  wnll  act  tempo- 
rarilv  as  president  of  the  Cromwe  1  Steel 
Co  of  Cleveland.  Ohio,  in  the  place  of 
Max   AIcMurray,   resigned. 

Fdwin  YouuB  has  been  appointed  welfare 
englnee?     at     the     Great     Falls     Reduction 
Works  of  the  Anaconda  Copper  Mining  Co 
a  newly  created  po.sition.  ,  Mr  Jou"g  has 
been  in  fie  company's  employ  for  28  years. 
Percv    A.    Rockefeller    has    been    elected 
president  of  the  United   Metals   Selling   Co. 
?o  succeed  John   I>.  Ryan,  who  resigned   in 
ordf-r  to   devote  his  time  to   the   service,  of 
the  Govei^ment  as  Director  of  Air  Service. 
D    L,.  H.  Forbes  is  general  .superintendent 
for  the  Teck-Hughes  Crold  Mines^  ^o  ,   Ltd.. 
of    Kirkland    Lake,    Ont..    Canada,    the    an- 
nouncement   in    the    Aug.    24    issue    of    the 
appointment  of  Robert  Dye  to  the  manage- 
ment of  this  property  being  in  error. 

N.  II.  Snow,  for  many  year.«  district  pur- 
chasing agent  for  the  Illinois  Zinc  Co..  has 
given  up  active  field  work  on  aceount  of 
ill  health  and  has  been  succeeded  bV  his 
«on  C.  W.  Snow,  of  Platteville.  heretofore 
employed  as  chemist  and  as.sayer  by  the 
company. 

R  W  Mackev,  a.ssistant  foreman,  and  l- 
M  Millride,  .ngineer  of  the  Homestake 
Mining  Co  of  L-ad.  S.  D..  liave  returned 
from  D<nver.  wher(  they  took  the  examina- 
t  on«  for  engineer  officers.  Both  men  have 
b«-en  reoomm<nde,d  for  commissions,  and 
will  report  soon   for  training. 

K    E.  l>IeirenbB<:h,  general  superintendent 

'   -hf   Balbach   Sm<-,ltinK  and   Refining  Co.. 

,rk    .V    .1..  comiileted  rjfi   years  of  serv- 

fi   Sent     3       His  staff  and  old  imploye.s 

.    .  r.fed  him   with  a  handsf>me  gold  w:ilnli 

•  ,l,ly   engraved,   awompanicd   by   an   au- 

,    .        of  lovalty  and  aiipreclation. 

\rlhur  II.  Voun«,  dlrertor  of  the  Ameri- 
can Mus.  urn  of  .Safety.  .Vew  York,  since 
V-'n  1  rtlT.  haH  nslgiied  to  t.-.k--  charge 
;       ■  ,,lf.y.e  n-lations  department  of  the 

:il    Harvester    Co.       R.    .M.    Little, 
trustee  of  the  musfutn,  has  huc- 
r  ,!].,]    .ir    VouriK  as  dir.ctor. 


Carl  Hayden.  formerly  chief  engineer  and 
geologist  for  the  ^Visco^sm  Zinc  Co.  at 
Platteville.  Wis.,  has  gone  to  Canada  in 
fhe  interests  of  the  Grasselli  Chemical  Co^ 
H  S  George,  formerly  connected  with  the 
Wisconsin  Zinc  Co.  and  at  one  tmie  direc- 
tor of  the  Wisconsin  INIining  School  at 
Platteville.   has  succeeded   Mr.   Hayden. 

W.  H.  Looker,  of  Duluth,  Minn  vice 
president  of  the  American  Manganese  Manu- 
facturing Co.,  Dunbar,  Penn.,  is  at  Bates- 
ville  Ark.,  buving  manganese  ore  to  be 
shinned  to  his  company's  furnace  for  ferro 
making  The  company  is  operating  mines 
in  thf  Cuyuna  district,  but  these  do  not 
produce  an  ore  entirely  suitable  for  feno. 
Prof.  Volney  Lewis,  of  Rutgers  College, 
New  Jersev.  has  been  studying  the  chrom- 
ur  deposits  and  plant  of  the  Carolma 
Chrome  Co.,  of  Waynesville  N.  C,  on  be- 
half of  the  U.  S.  Geological  Survey.  S.  H. 
llamUton.  mining  geologist  accompanied 
Professor  Lewis.  Mr.  Hamilton  is  at  pies- 
Tnt  enlaged'  in  field,  ^^•ol•k  in  North  Caro- 
lina and  Tennessee  for  the  Cranberiy  h\ii- 
nace  Co..  of  North  Carolina. 

William  M.  Corse,  general  manager  of 
the  Titanium  Bronze  Co..  Niagara  Falls 
N  Y  has  resigned  to  become  associated 
with  the  Ohio  Brass  Co..  at  Mansfield.  Ohio 
Mr.  corse  is  a  .brass  fqundryman  and 
metallurgist  of  wide  experience^  x^lJo^n 
elected  secretary-treasurer  of  the  Ame  ican 
inSte  of  Metals  in  1908  and  President 
in  1<>17  This  organization  now  constitutes 
the  Metals  Division  of  the  American  In- 
stitute of  Mining  Engineprs. 
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Obituary 


J  M  Ciiambers,  who  introduced  in  New 
Zealand  the  Askham-Molloy  and  Parkes 
process  of  extracting  gold  from  refractory 
ore  died  in  Wellington  on  Mar.  6,  aged  55. 
Mr'  Chambers  erected  plants  using  the  pro- 
cess mentioned  at  Thames.  Karangahake 
and  Collingwood.  Prior  to  his  illnt^ss  he 
was  attornfy  ?n  New  Zealand  for  the  Waihi 
Grand  Junction  Gold  Co..  Limited. 
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Co  •  G.  H.  Clamer.  Ajax  Metal  Co.,  Phila- 
delphia ;  C.  M.  Waring.  Pennsylvania  R.R. 
Co  •  ML.  Lissberger.  Mark  Lissberger  & 
Son'  Inc..  Long  Island  City.  N.  \ .  ;  D.  M. 
Buck.  American  Sheet  and  Tin  Plate  Co., 
Pittsburgh:  W.  M.  Corse.  Buffalo;  G.  K. 
Burges.s  and  Mr.  Woodward,  Bureau  ot 
Standards,  Washington.  D.  C..;  M.  L.  Dizer, 
War  Industries  Board.  Washington,  D.  C, 
a  representative  of  the  Niles.  Bement,  Pond 
Co  ,  New  York ;  a  representative  of  the 
bureau  of  steam  engineering,  U.  b.  Navy, 
Washington.  D.  C.  In  the  afternoon  furthei 
papers  will  be  read  as  follows:  The  Vol- 
atilitv  of  the  Constituents  of  Brass.  b  .' 
John  Johnston  ;  -'Notes  on  the  Metallography 
of  Aluminum,"  by  P.  D.  Merica  and  J.  R. 
Freeman.  Jr.  ;  "The  Effect  of  Impurities  on 
the  Hardness  of  Cast  Zinc  or  Spelter,  by 
G  C  Stone  :  "Dental  Alloys,"  by  Dr.  Ai-thur 
W  Grav  :  "Electrolytic  Zinc,"  by  C.  A. 
Hansen  :"  and  "The  Condensation  of  Zinc 
From    Its    Vapor,"    by    C.    H.    Fulton.      Oct. 

10 "Xotes    on    Non-Metallic    Inclusions    in 

Bronze   and    Brasses."   by   G.    F.    Comstock  ; 
"Xichrome  Castings,"  by  Arlingtoii  Bengal ; 
"Fusible  Plug  Manufacture,     by  G.  K.  Bur- 
gess   and    L.    J.    Gurevich:    "Application    ot 
the    Spectro.scope    to    the    Chemical    Deter- 
mination   of    Lead    in    Copper,"    by    Messrs 
Hill  and  Lucke  :  and  "Radium,     by  Richard 
B     Moore.      The    program    of    the    iron    and 
steel    section    of   the    American    Institute    ot 
Mining  Engineers  has  been  tentatively  out- 
lined   as    follows:       Oct.    8— "The    Linionite 
Deposits    of    Mayaguez    Mesa     Porto    R.ico, 
bv   C     U.    Fettke   and   Bela   Hubbard :    "The 
Manufacture  of  Ferroalloys   in  the  Electric 
Furnace."    bv    R.    M.    Keeney  ;    "The    Manu-         ■ 
facture  of  Silica  Brick,"  by  H.  Le  Chatelier         | 
and  B.   Bogitch ;    "Notes  on   Some   Iron   Ore 
Resources  of  the  AVorld  :"   "Recent  Geologic 
Developments   on   the   Mesabi    Iron   Range, 
discussion    by    Anson    A.    Betts    and    J.    F. 
Wolff  :   "A   Volute   Aging  Break,"   by  Henry 
M    Howe  :   and   moving  pictures   of  the   tri- 
plex steel  process.     Oct.  9— "The  Byproduct 
Coke    Oven    and    Its    Products,"    by    W.    H 
Blauvelt:    "The    Use   of   Coal    in   Pulverized 
Form,"    bv   H     R.    Collins:    "Carbocoal,  .  by 
C    T    Malcolmson  :  "Low-Tempered  Distilla- 
tion  of   Illinois   and    Indiana   Coals,     by    G. 
W   Traer :  and  "Price-Fixing  of  Bituminous 
Coal  by  the  U.  S.  Fuel  Administration,     by 
R.  V.   Norris  and  others. 


Societies 
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New  Patents 


American    Association    of.  Engineers.      A 
committee    has    been    appointed    to    stud> 
after-the-war      conditions.        It      compi  ises 
Isham    Randolph,    chairman;    Edmund     i. 
Perkins.  Gardner  S.  Williams,  .and  famuel 
Moreell.   secretary.     The  committee  will  be 
enlarged    as    its    work    increases    and    vyill 
?oin    its   forces   with   other   agencies   in   the 
countrv    that    are    studying    the    problem 
The  Chicago  chapter  tendered  its   incoming 
secretarv,   C.   E.  Drayer,   a   dinner  on   Sept 
4  at  the  City  Club.  Isham  Randolph  acting 
as  toastma.ster.     Mr.   Drayer  outlined  some 
of  thf  problems  now  before  the  profession. 
National    Safety    Council.      The   following 
have    been    nominated    for   members   of    the 
board    of    directors    of    the    council    to    be 
elected  on  Sept.  16  at  St.  Louis:    George  T. 
Fonda    superintendent,  bureau  of  labor  ami 
safetv      Bethlehem     Steel     Co.,     Bethlehem. 
Penn     Van.   H.   Manning.   U.    S.    Bureau   of 
Mines':    A.    H.    Young     "J^i^ager    industrial 
relations.   International  Harvester  Co.,  Chi- 
cago :    Robert   J.    you"^.  Ti^-^'^^r-i^tfeT^o 
ment  of  .safetv  and  relief,  Illinois  Steel  Co., 
Chicago:   John  J.   Eagan    president   Ameri- 
can Cast  Iron  Pipe  Co.,  Atlanta,  Gf-,  J.  \\. 
Ensign,    general    manager.    American    Cai 
and  Foundry  Co..    Huntington    W.   ^  a.  ,    E. 
H.  Fiesinger.  safety  engineer   Semet-Solw 
Cn      Svracuse     N.    Y.  ;    Dr.    L.    A.    bhoua>, 
^hik  surgeon!  Bethlehem  Steel  Co     Bethle- 
hem ■    C     B     .\uel.    director    of    standards, 
processes      and      materials.      We^tinghouse 
Electric  and  Manufacturing  Co..  East  Pitts- 
burgh.  Pennsylvania. 

Institute  of  Metals  division  of  the  Amer- 
ican  Institute  of  Mining  Engineers  and  the 
iron   and   steel  section  of  the  same   .society, 
together   with    the    American.  Foundr.vmen  s 
Association     and    .the    American     Ma    cable 
Castings    A.s.sociation,    will   meet    simultane- 
ouslv   in   Milwaukee.   Wis.,   during  the  week 
of  Oct    7.     The  program  of  the  non-ferrous 
meetings    will    include    a    discussion    of    the 
conservation  of   tin.  ^\he    following  paper.s 
will    be    pre.s(nted:     Oct.    8—  The    iVI   t.ilio 
graphv  of  Tungsten."  by  Zay  Jeffries  ,     The 
Constitution   of   the  Tin    Bronzes.    ,by   ^'   ^^j 
Hovf     "Notes    on     Babbitt     and     Babbitted 
H.Arings."  by  J.-.sse  L.  Jones;  "Oxyg.n  and 
Sulphur  in  th.'  Melting  of  Copper  (  atjiodes 
by    S     SkowrousUi:    and    "Tlie    Relation    of 
Sulphur     to    lh<"    Overpoling   of    Copper,      by 
.S    SkDwroiiski.   with   dii^cu.Hsion  by   Philip   L. 
C.ill       On    the    morning  of   Oct.    9    th.iv    will 
be    a    symposium    on    "The    Conservation    of 
Tin  "      This    topic    will    he    discu.ssed    by    the 
following:   G.   W.  Thompson,  National  Lead 


a 


United  States  patent  specification  listed 
below  mav  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  each. 
British  i)atents  are  supplied  at  40c.  each. 

Electrolvtic  Iron.  Process  for  Making. 
Axel  Thebdor  Constantin  Estelle  Hagen, 
Germany,  assignor  to  Martin  Filip  \Vijk- 
strom.  Stockholm,  Sweden.  (U.  S.  No. 
1,275,161  :  Aug.  6.  1918.) 

Flotation— Separation  of  Mixed  Metallic 
Sulphides.  Leslie  Bradford.  Broken  H.11, 
New  South  Wales.  Australia.  (U.  b.  No. 
1,274,505:   Aug.    6,    1918.) 

Furnaoe,  Electric.  Mark  Shoeld.  Chicago, 
HI  assignor  to  .\rmour  Fertilizer  ^^  orks, 
Chicalo!  in  (U.  S.  No.  1,274,794-5-6-8; 
Aug.  6,   1918.) 

Mine  Car  Brake  for  Haulage  on  Inclines. 
William  J.  Mow.  Grass  Valley  Calif.  (U. 
S    No.    1,274,071;   .luly   30.    1918.) 

Mine  Railway  Signal.  Joseph  A.  Muir, 
Snfi^hboro  in  (US.  No.  1,274.072  ;  July 
30,    1918.)  .  ,        . 

Nickel  Alloy  with  Cr,  Si  and  Al;  also  in 
which  Fe  replaces  part  of  Cr.  Paul  Richard 
Kuehnrich.  Sheffield.  England.  (U.  S.  No. 
1,273,877;  July  30.   1918.) 

Nickel  Titanium  Alloys  for  Resistance 
Elements.  Wilbur  B.  Driver  East  Orange 
N.  J.  (U.  S.  No.  1.274,250;  July  30,  1918.) 
ViK  Iron.  Method  of  Producing.  Frank 
H  Crockard,  Birmingham.  Ala.  (U.  b.  NO. 
1.274.245  ;   July  30,    1918.) 

Potasli— Process  for  Increasiiig  Solubility 
of  the  Potassium  Content  of  Cement-K-iin 
Du.st  Raymond  J.  Ne.stell.  Los  Angeles. 
Calif.,  assignor  to  International  Precipita. 
tion  Co..  Los  Angeles.  Calif.  (U.  S.  No. 
1.271.310;    .luly    30.    1918.) 

Potash— Process  for  Recovering  the  Con- 
stituents of  Alunlte  in  Technically  ITseful 
Forns  Henry  J,  l>etwiller.  Al  Icntown 
Penn.  (U.  S.  No.  1.274.145:  July  30.  1918.) 
Koasting  Ore.  Process  for.  Charles  H. 
Fulton.  Cleveland.  t)hio.  assignor,  by  mesne 
assign.nent.  to  .Metallurgical  Laboratories. 
Inc.  Chicago,  111.  (U.  S.  No.  l.-i<J,8ii. 
July  30.   1918.) 

Zinc.  Process  <>f  treating.  Charles  A.  H. 
dc  Saullfs,  New  York.  N.  Y.  (U.  S,  No. 
1  274,219  ;    July    30.    1918.) 

Zin. —  llctort-Cliarging  Machine.  Gt'orge 
W.  Whipple  and  tMoi.se  H,  Ba<lwin.  Cherry- 
vale.  Kan.,  assignors  to  I'dgar  Zinc  Co. 
(U.   S.   .N'o.    1,274.120;  July   30.    1918  > 


September  14   1918  ENGINEERING  AND  MINING  JOURNAL  609 

f""'" ' iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiii iiiiiii"""! iniiiiiii "Ill mill i iii iiiinn i i „„„„, „ u , iiiiiiiiiiiiiiiiiiiiiiiiii,iiii,iuuuuiimi.iii mh^ 


Editorial  Correspondence 


riiiMiiiiiiiiiiniiiiiiiiiiiiimiiiiiinniiiiiiiiiiiiii iiiii i i i iiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiinii niinii n n,,,, „ i,,,,,, „,„„ iiiiiniiiiiiiiriiiiiiiiiiiiiiimiiiiiiiiiiiiiiitriiiiMiiiimiiiiiiiiiiimmiiiimimiiiiimiiiiirJ 


SAN     FKANC'ISCO — Sept.    3 

I'rital    Injuries    from     i;iectricil.v    in    Cali- 

foinia  (luring  the  24  moiitlis  of  1915  and 
r.ilt)  numbered  50.  In  flie  same  period 
thei-e  were  13  permanent  and  670  temporary 
injuries.  The  cost  of  conipeiisation  and 
medical  fees  totaled  $15:'..5r,r>.  Tentative 
electrical  station  safet>-  orders  will  be 
given  two  public  hearings,  one  on  Sept.  12 
at  Los  Angeles  and  one  on  Sept.  25  at  San 
Francisco,  under  the  direction  of  the  State 
Industrial   Accident   Commission. 

Fatal  Injurie.s  in  Kork  <tiiarries  in  Cali- 
fcrnia  during  the  2t  months  of  1915  and 
1916  numbered  32.  There  were  GO  perma- 
nent and  2314  temporar.v  injiii-ies  in  that 
period.  The  total  cost  in  compensation 
and  medical  fees  was  $170. 034.  Tentative 
quarr.v  safety  rules  were  given  a  public 
hearing  at  San  Francisco  on  Aug.  28,  and 
another  such  hearing  will  occur  at  Los 
Angeles  on  Sept.  11.  These  hearings  are 
in  charge  of  the  State  Industrial  Accident 
Commission. 

The  Comstork  Northend  >Une.s  in  the  four 
weeks  ended  Aug.  24  milled  2244  tons  of 
ore.  having  a  total  value  of  $34,099.  This 
lepresents  an  average  value  of  $15,195  per 
ton  and  an  average  weekl.v  production  of  561 
tons.  The  Mexican  mill  was  operated  about 
79'";  of  the  total  time.  The  largest  total 
weekly  milling  production  was  704  tons 
and  the  smallest.  442  tons.  The  highest 
per-ton  value  of  ore  mlled  was  $37.03  and 
the  lowest,  $6.08.  In  the  four  weeks  the 
Union  Consolidated  and  Consolidated  Vir- 
ginia ran  full  milling  time,  whereas  Ophir, 
Sierra  Nevada  and  Mexican  operated  only 
two  weeks  each.  Union  Consolidated  milled 
a  total  of  747  tons,  of  an  average  value 
ranging  from  $10.76  to  $22.21  ;  Consolidated 
Virginia  a  total  of  1121  tons,  of  an  average 
value  from  $11.62  to  $14.75;  Mexican,  171 
tons,  averaging  from  $22.14  to  $37.03  ; 
Ophir,  65  tons,  averaging  from  $7.20  to 
$8.56,  and  Siei-ra  Nevada,  140  tons,  aver- 
aging from  $6.08  to  $12.35.  Development 
has  been  carried  on  at  various  levels  from 
the  1600  at  the  Union  Con.solidated  to  the 
2600  level  at  the  l^nion  and  Sierra  Nevada. 
From  this  development  ore  was  saved 
running  from-  as  high  as  $74.64  per  ton 
in  the  Mexican  to  $5.67  in  Consolidated  Vir- 
ginia. 

I>aily  Production  of  Petroleum  in  Cali- 
fornia increased  14,129  bbl.  from  June 
1,  1917,  to  June  1,  1918,  according  to  re- 
ports filed  with  R.  P.  McLaughlin,  state  gas 
and  oil  supervisor.  This  increase  is  due 
to  developments  in  the  last  year  in  the 
Montebello  and  Casmaliu  fields.  The  wells 
in  these  fields  average  a  dailv  production 
per  well  of  862  bbl.  in  Montebello  and  166 
bbl.  in  Casmalia.  But  for  the  results  of 
this  development  the  state  would  be  now 
facing  a  serious  decrease.  The  average 
total  daily  production  in  these  fields  in 
June,  1918,  was  16,322  bbl.  in  Montebello 
and  4708  bbl.  in  Casmalia.  making  a  total 
daily  increase  from  the  two  fields  of  21,030 
bbl.  In  the  week  ended  Aug.  17,  six  new 
wells  were  made  read.v  to  drill,  and  in  the 
week  ended  Aug.  24.  the  numl-er  of  new 
wells  ready  to  drill  increased  to  21.  making 
a   total   since  Jan.    1   of   497   wells.      In  the 

same   period   of   7i    months   81  i    iS   were 

reported  for  test  of  water  shut-off.  This 
test  is  often  the  most  critical  operation  in 
the  drilling  of  an  oil  well.  Besides  de- 
termining whether  formations  are  protected, 
it  is  during  this  test  that  the  operator  often 
obtains  the  first  definite  knowledge  as  to 
wliether  he  has  a  productive  well,  so  that 
operators  are  especially  desirous  of  the 
presence  of  the  state  supervisor  or  a  deput.v 
About  509f  of  the  shut-off  jobs  are  re- 
ported satisfactory  upon  the  first  test. 
About  40%  require  further  testing.  The 
remaining  lOTr  are  rejected  as  positive  fail- 
ures at  the  first  test.  The  encouraging; 
outlook  for  favorable  Congressional  legisla- 
tion is  having  a  good  effect  in  many  fields 
or  the  state,  particularly  in  western  Kern 
County  and  in  the  Montebello.  Coalinga 
and  Midway.  The  new  work  long  planned 
by  large  companies  will  be  prompt Iv  started 
as  soon  as  the  leasing  bill  is  en.icted  into 
jaw.  Congressional  delay  has  been  largelv 
if  not  wholly  responsible  for  the  unfavor- 
able condition  of  the  oil  industry  in  the 
state  during  the  last  two  or  three  years. 
There  is  at  present  a  spirit  of  optimism 
abroad 


C'alirornia  Gold  Production  in  1917 
amounted  to  $20,087,504,  according  to 
Charles  C.  Yale,  of  the  U.  S.  Geological  Sur- 
vey, This  IS  a  decrea.se  of  $1.323.L'37  from 
the  total  production  in  1916,  which  amount- 
ed to  $21,110,741.  In  the  first  half  of  1918 
the  gold  production  in  the  state  was  less 
than  in  the  first  half  of  1917  by  $1,174  500 
niaking  a  total  decrease  in  the  12  months 
of  1917  and  SIX  months  of  1918  amounting 
to  $2,497,737.  In  the  "Journal"  of  Aug  17 
It  was  estimated  that  the  decline  in  gold 
production  in  the  first  half  of  1918  was  ap- 
proximately $2,500.(10(1.  The  Survey  figures 
are,  of  course,  dependable,  as  theV  repre- 
sent official  returns,  and  the  "journal" 
figures  were  based  on  the  writer's  individual 
e.stimate.  The  deep  mines,  which  formerly 
produced  62  to  64';  of  the  total  gold,  are 
now  producing  about  55  9;.  and  by  the  end 
of  1918  will  be  producing  le.ss.  The  gold 
dredges  now  produce  90'/;  of  the  placer 
gold,  which  was  increased  about  dV,  in 
1917.  Copper,  lead-silver  and  zinc  mining 
have  prospered  and  have  drawn  manv  men 
from  the  gold-mining  camps.  Mr.  Vale 
shows  that  in  one  gold-mining  county  hav- 
ing a  population  of  8000,  about  1000  miners 
left  for  other  fields  in  the  first  half  of  1918. 
Nevada  C::ounty,  where  the  cost  increased 
$1.15  per  ton,  produces  the  highest  average 
per  ton  value  of  ores;  but  in  1917  the 
average  value  from  14  mines  was  onlv 
$7.84,  compared  to  $9.10  in  1916.  And  that 
is  approximately  the  rate  of  increa.se  in 
other  counties.  Although  copper  mining  is 
prosi)erous,  there  was  a  decrease  in  pro- 
duction in  1917  of  14%  from  the  production 
in  1910.  There  was  a  decrease  of  2.9%  in 
zinc  production,  but  an  increase  of  7.6%  in 
the  production  of  lead.  The  copper  mines 
have  particularly  suffered  from  labor  short- 
age, in  spite  of  procuring  men  from  the 
gold-mining  counties,  although  some  of  the 
copper  mines  have  increased  production. 
Two  mines  have  been  closed  down 
temporarily  on  account  of  the  high  cost  of 
transportation  or  lack  of  transportation. 
Flotation  of  copper  ores  has  advanced  at 
the  Mountain  Copper  Co.,  the  Engels,  the 
Bully  Hill  and  the  Walker  plants.  Silver 
production  in  the  first  half  of  1918  was 
32,000  oz.  less  than  in  the  first  half  of  1917, 
so  it  is  apparent  that  practically  all  mining 
in  California  has  been  affected  by  the  short- 
age of  labor  and  lack  of  transportation, 
though  gold  mining  has  carried  the  addi- 
tional burden  of  a  decrease  in  the  pur- 
chasing power  of  gold.  There  has  been 
notable  advancement  in  chrome  and  man- 
ganese mining,  as  well  as  in  tungsten  ;  but 
even  these  minerals  have  been  hit  rather 
hard  by  lack  of  transportation  and  shortage 
of  labor. 

S.\LT    L,AKE    CITY — Sept.    5 

The  Possible  Effect  of  the  New  Draft 
upon  the  mining  industry  in  this  state  in 
calling  to  the  colors  a  still  larger  propor- 
tion of  available  labor,  at  the  present  time 
not  too  plentiful,  is  being  considered  by  the 
Utah  chapter  of  the  American  Mining  Con- 
gress, which  at  a  meeting  on  Aug.  31  ap- 
pointed a  committee  consisting  of  J.  C. 
Lynch,  J.  M.  Bidwell  and  O.  W.  Lambourne 
to  look  after  the  interests  of  labor  coming 
within  the  limits  of  the  new  law.  It  is 
felt  that  in  view  of  the  fact  that  mining 
is  recognized  as  a  war  industry,  mining 
companies  will  be  able  to  obtain  permission 
to  retain  such  men  as  are  actually  needed 
for  ore  production.  At  the  meeting  it  was 
therefore  recommended  that  members  be- 
prepared  to  submit  to  the  district  exemp- 
tion board  the  names  of  employees  essen- 
tial to  ore  production. 

August  Shipments  from  Tintic  of  739  cars 
exceeded  the  July  output  by  119  cans — the 
tonnage  coining  from  30  shippers.  A  car  of 
bullion  by  the  Tintic  Milling  Co.  is  of  in- 
terest as  coming  from  a  camp  which  up 
to  the  time  of  the  starting  of  the  milling 
«nteri)rises  in  question  has  been  a  shipper 
of  entirely  fii-st-class  ores  through  a  period 
■of  many  years,  and  is  kee])ing  up  its  output 
of  ores  of  this  class.  A  car  of  manganese 
ore  was  shipjied  by  lessees  from  Chief 
Consolidated  ground.  The  largest  single. 
shii)per  is  the  Dragon  Consolidated,  with 
199  cars,  ^vhich  is  finding  a  ready  market 
for  its  fluxing  iron  ores.  This  company 
will  stop  mining  other  ores,  which  will  be 
exploited  under  lease  by  the  Tintic  Milling 
Co,,  which  will  treat  the  lower  grades  at 
its  mill  and  ship  the  better  ore.     The  Chief 


Con.solidated.  with  102  cars,  is  the  next 
heaviest  shipper,  anri  shipments  are  of  ores 
more  typical  to  the  district.  This  com- 
pany, as  is  true  in  general  throughout  the 
district,  except  in  the  case  of  several 
Knight  properties  shipping  to  the  Tintii; 
Milling,  is  able  to  market,  with  present 
high  costs  and  lab')r  scarcity,  only  its 
higher-grade  ores.  The  complete  list  of 
.shii)pers  is:  Dragon  Consolidated,  199 
cars;  Chief  Consolidated,  102;  Kagle  & 
Blue  Bell,  84;  Iron  Blossom,  80;  Tintic 
Standard,  69;  Centennial-Kureka.  59; 
Grand  Central,  37  ;  Colorado  Consolidated, 
30  ;  Mammoth,  20  ;  Gemini,  23  ;  Gold  Chain, 
19;  Hidge  &  Valley.  15;  Showers,  0;  Swan- 
•sea.  0;  Kureka  Hill.  5;  Bullion  Beck.  4; 
Yankee,  4  ;  Godiva.  4  ;  Victoria,  4  ;  Scran- 
ton,  4  ;  Alaska  Lease.  :j  ;  Sunbeam,  2 ; 
Uncle  Sam,  2  ;  May  Day,  2  ;  Scotia,  1  ; 
Golden  Key,  1  ;  Old  Susan,  1  ;  Brimrose.  1  ; 
Huish  &  Bean  (manganese  lease)  1  ;  Tintic 
Milling   (bullion),  1. 

TONOP.XII,  M;V. — Sept.  i 
Aetivit.'t  in  l)i\i(le  l)is(ri<'(,  six  miles 
.south  of  Tonopah.  is  gr.  ater  than  in  any 
other  camp  in  southern  .Nevada,  owing  to 
the  striking  of  a  large  shoot  of  high-grade 
ore  in  the  Tonopah  Divide  mine.  In  addi- 
tion to  that  mine,  other  properties  being 
worked  are :  Brougher  Divide.  Tonopah 
Dividend.  Divide  Extension,  Gold  Zone, 
Gold  Reef,  East  Divide  and  Hasbrouck. 
Chief  development  work  to  date  has  con- 
sisted of  sinking.  In  the  Tonopah  Divide 
mine,  ore  has  been  opened  on  the  160,  265 
and  370  levels.  Rleclric-power  lines  are  being 
extended  to  the  district.  When  completed,  a 
compressor  and  machine  drills  are  to  be 
installed  in  this  propert.v.  and  shipments 
made  to  Goldfleld  Con.solidated  mill.  .\t  the 
Brougher  Divide  mine  the  shaft  is  down 
177  ft.,  and  drifting  is  under  way.  At  the 
Gold  Zone  mine,  the  shaft  has  been  sunk 
300  ft.  and  a  ci-osscut  driven  to  the  vein, 
where  good  assays  were  obtained.  Cross- 
cutting  on  the  300  level  of  the  Tonopah 
Dividend  mine  is  under  way.  Contract 
will  be  let  by  the  Divide-  Extension  Co.  to 
deepen  the  shaft,  now  luO  ft.  deep.  The 
Hasbrouck  mine,  in  the  .southwestern  part 
of  the  district,  has  been  the  largest  shipper. 
Sinking  of  Gold  Reef  shaft,  now  down 
05  ft.,  will  be  resumed,  ,\t  the  East  Di- 
vide mine  a  hoisting  eiiuipment  has  been 
installed,  and  the  power  line  is  to  be  ex- 
tended, 

.IKROMK.  AKIZ. — SeiM.  3 
The  Hull  Copper  Co.  I^itiRation  has  been 
settled  by  compromise,  which  also  brings  a 
settlement  of  all  differences  between  the 
United  Verde  and  I'nited  Verde  Extension 
companies.  The  published  story  is  that 
both  the  Clark  and  Douglas  interests  were 
desirous  of  securing  the  Hull  property,  and 
that  in  the  summer  of  1916  Charles  W. 
CTlark.  general  manager  of  the  United 
Verde,  paid  George  W.  Hull  $1,000,000  cash 
for  his  stock  in  the  Hull,  Columbia,  Con- 
solidated King,  and  Cleopatra  copper  min- 
ing companies,  and  for  certain  surface 
rights  in  and  about  Jerome.  This  deal  in- 
cluded the  transfer  to  (^lark  of  "7%  of  the 
stock  of  the  Hull  comi)aii>-.  The  remain- 
ing 23';  was  held  by  about  1500  scattered 
stockholders.  Soon  after  the  tiansaction 
was  completed,  John  H.  Page,  of  IMioeni.\. 
and  others  formed  a  "Stockholders'  Protec- 
tive .Association."  Then  William  H.  Kemp, 
of  Boston,  brought  suit  in  the  superior 
court  of  Yavapai  Count.\-,  Aiizona,  on  his 
own  account  and  that  of  other  minorit.v 
stockholders,  seeking  an  accountin.g  by  Hull 
of  the  company  business  tr.-insacted  by  Hull 
while  he  was  connected  with  it.  The  com- 
plaint alleged  that  after  Hull  had  organized 
a  company  capitalized  at  $10,000,000,  with 
shares  of  $1  each,  he  traded  properly 
«wned  by  him  for  the  outstanding  stock,  a 
large  amount  of  which  he  sold,  leinesentinp 
it  as  treasiu-.v  stock,  and  the  proceeds  of 
which  were  not  used  for  development  pur- 
poses, as  the  buyers  of  that  stock  believed 
they  were  to  be.  Finally  Hull,  so  it  was 
further  alleged,  attemi>tcd  to  "freeze  out" 
others  associated  with  him.  then  got  title 
to  the  property,  and  later  sold  it  to  the 
Clark  interests.  Hull  died  after  the  suit 
had  been  filed.  .After  .-^ome  delay,  a  re- 
ceiver was  appointed  on  the  aiiplioation  of 
the  plaintiffs.  Rather  than  give  u])  posses- 
sion of  the  property,  the  Clark  interests 
filed  a  supersedeas  bond  of  $1,000,000.  as  a 
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guarantee  that  the  minority  interests  woulu 
not  suffer.  The  hearing  of  the  case  was 
set  to  begin  at  Pre-^cott.  Ariz.,  on  Aup.  _i>. 
Iiut  was  postponed  a  few  days.  Mean  while 
•onferences  were  held  in  Los  Anpreles.  C  alif.. 
between  the  Clark  interests,  lepresontoa 
bv  Charles  AV.  Clark,  general  manager, 
aiid  Hubert  K.  Tallev,  a.ssistant  general 
manager  of  the  United  Verde  eonipany, 
with  their  attorneys,  and  repre.sentalives 
ot  the  minority  stockholders — \\  illiani  H. 
Kemp,  of  Boston;  Klnier  Sykes.  I< .  \\  . 
l.owrv.  and  Hugh  McKay,  of  Denver;  John 
H.  Page,  of  Phoenix,  and  a  number  of 
atiornevs  representing  Douglas  and  the 
n.inoritv  stockholders.  When  the  conferees 
reached"  Prescolt.  the  court  was  informed 
that  a  compromise  had  been  arranged  and 
ar.  agreement  e.\ecuted.  and  this  the  pre- 
siding judge  approved  and  lianded  down  his 
decree  in  accordance  with  the  terms  thereof. 
These  terms  are:  That  Chailes  AV.  Clark 
is  to  return  2.500,000  shares  of  stock  to  the 
trtasurv  of  the  Hull  company  for  cancella- 
tion: his  title  to  5,181.173  shares  is  con- 
fiimed.  thus  giving  him  a  majority  of  the 
stock  and  control:  both  sides  to  the  Hull 
litigation  are  to  pa.v  their  own  costs;  the 
receiver,  who  did  not  undertake  any  duties, 
is  dismissed,  and  the  Clark  supersedeas 
bond  of  $1,000.(100  is  dissolved.  A  new 
board  of  directors,  giving  representation 
to  the  United  Verde  lOxtension  and  the 
minoritv  stockholders,  as  well  as  the  United 
Verde,  takes  charge  of  the  Hull  affairs  at 
(lice.  The  board  consists  of  Robert  K. 
Tallev.  president  ;  George  Kingdon,  general 
nianager  of  the  United  Verde  Extension  Co.. 
vice  president ;  Leroy  Anderson,  of  Prescott, 
;<ttornev  for  the  United  Verde  Co.,  secre- 
tary :  and  these,  together  with  Thomas 
Tavlor,  superinterdent  of  the  United  Verde 
Co."  smeltery  at  Clarkdale,  and  John  H. 
Page,  of  Phoenix,  constitute  the  directorate. 

C.VLl MKT,  MKH. — Sept.  5 
Copper  Mining  Companies  of  the  T^ake 
Superior  district  have  less  than  three 
months  in  which  to  ship  their  refined  prod- 
uct East  by  the  lake  route,  for  the  inland 
channels  and  canals  cutting  through  the 
iveweenaw  peninsula  will  be  locked  by  ice 
by  Nov.  20.  or  a  week  later  at  best.  Ship- 
nients  of  copper  have  been  almost  entire- 
ly by  the  lake  route  this  year,  which  has 
given  the  producing  companies  a  consider- 
able saving  as  compared  with  the  all-rail 
icjutes.  Some  small  shii)ments  have  been 
made  via  the  Welland  Canal  and  directly  to 
octan  points,  these  consignments  bting  des- 
tined for  overseas  ports  eventually.  There 
has  been  .some  increase  in  lake  freights 
this  season,  but  the  increase  in  rail  freight 
rates,  especially  since  the  new  schedule  of 
the  Government  became  effective,  has  b<>eii 
grt-ater.  up  to  'iO'/c  in  fact,  due  to  the  rule 
making  operative  the  rating  of  the  nearest 
multiple  of  10  after  25"^?  increase  is  figured. 
This  has  not  onl.v  hit  man>-  of  the  copper- 
producing  companies  as  regards  r.ites  on 
rock  shipments  to  the  mills,  but  will  affect 
them  when  it  becomes  necessary  to  ship 
b.v  rail,  instead  of  boat,  in  forwarding  their 
product  to  P^astern  i)oints.  Because  of  in- 
creased rail  rates.  It  is  jjrobable  that  most 
of  the  jiroducers  will  store  more  copper  on 
their  docks  this  winter,  to  await  the  re- 
opening of  lake  navigation  next  si)ring,  than 
in  several  years  past.  In  order  to  do  this 
they  must  rush  every  possible  pound  of 
the  metal  Kast  this  summer  and  autuiiui  to 
meet  their  over-winter  contracts,  and  will 
therefore  handle  by  lail  only  such  amcnints 
of  the  metal  as  may  be  absolutely  necessary 
during  the  winter  iiionths.  Several  cargoes 
of  from  one  million  to  three  million  pounds 


of  refined  copper  have  been  sent  down  the 
lakes  bv  boat  this  sunnner,  and  many  more 
are  to  be  shipi)ed.  Most  of  the  silver  prod- 
uct of  the  local  mines  goes  Kast  by  express. 

CI.KVKl^.VM),  OHIO — Sept.  3 
Iron  Ore  Shipments  from  upi)er  lake 
ports  during  August  totaled  it. 725, 3:51  tons, 
according  to  "Iron  Trade  Peview."  This 
is  a  decrease  of  933.872  tons  from  ,luly  slii))- 
ments,  which  amounted  to  10.(i5!),872  tons. 
Heavier  coal  and  grain  shipments  and  a 
dock  strike  at.  Superior  lield  down 
the  August  total.  The  total  amount  of 
ore  shipped  this  year  to  Sept.  1.  is  3i),334,- 
2<)4  tons.  In  1917  shipments  lor  the  same 
period   amounted   to   3!t.221,149  tons. 

SPOK.VNK.    WASH. — Sept.    .■> 
"The    (iold    Situntiou    an<l    Its    Keniedies" 

was  the  subject  of  an  address  by  Frank  A. 
Uoss  before  the  Gold  Conference  held  heie 
today.  He  emphasized  the  fact  that  there  is 
a  vast  difference  between  granting  a  bounty 
for  the  production  of  .gold  and  decreeing  an 
increase  in  the  standard  value  ot  an  ounce 
of  .gold.  The  following  conditions,  he  stated, 
sliould  govern  the  bounty  to  be  granted  on 
all  new  gold  that  this  country  may  produce : 
"1.  That  the  bounty  shall  be  paid  only 
upon  identification  of  the  possessor" o£  bullion 
and  after  satisfactory  explanation  of  its 
origin,  payment  to  be  made  ,at  such  places 
as  shall  be  designated  by  proper  authorities, 
notably  at  the  mint  or  its  branches.  2. 
That,  in  lieu  of  bullion,  the  applicant  for 
bounty  shall  present  certificates  from  the 
mint  that  bought  his  bullion,  or  from  the 
public  mill  or  smelter  that  bought  his  ores. 
3.  That  all  such  certificates  from  public 
mills  or  smelters  shall  be  oHicially  endorsed 
by  a  Government  inspector  of  ore  ship- 
ments." 

TORONTO — Sept.   5 

.V  Notable  Increase  in  Cru«le-Oil  Prodiie- 
tion  in  Ontario  is  shown  for  the  first  six 
months  of  1918,  as  compared  with  those 
for  the  corresponding  period  of  l'.tl7.  The 
output  of  the  principal  Ontario  fields  for  the 
first  half  of  the  present  year  was  132,248 
bbL  as  against  94,492  bbl.  during  the  first 
six  months  of  last  year.  The  increase  is 
due  largely  to  the  development  of  the  Mosa 
field,  the  production  fi'om  which  has  in- 
creased from  2712  bbl.  in  January  to  12,395 
bbl.  in  June.  The  Pl\mpton-Lambton  field, 
however,  shows  a  great  falling  off.  the  pro- 
duction for  the  first  six  months  of  1918 
being  onlv  191  bbl.  as  compared  with  ()5,379 
bbl.  during  the  first  half  of  1917. 

(jiold  Mine  Oi)erators  are  considering 
the  advisability  of  making  an  appeal  to 
the  Canadian  government  for  an  investiga- 
tion in  regaid  to  the  high  cost  of  blasting 
powder,  which  is  a  prominent  factor  in  in- 
creasing the  cost  of  i)roduction.  As  shown 
by  a  statement  prepared  by  one  of  the 
gold-mining  companies.  the  price  has 
doubled  during  the  last  five  years.  The 
ruling  (luotation  on  40%  powder,  the  kind 
Chiefly  used,  was  on  Feb.  12,  1913,  $13.10 
per  100  lb.  in  car  lots  f.o.b.  the  mine. 
Since  that  time  it  has  risen  steadily,  until 
on  July  10  last  it  was  advanced  to  $2().70. 
The  question  is  regarded  as  of  hardly  less 
vital  importance  to  the  gold-mining  indus- 
try than   that   of   labor  shortage. 

Hon.  Kdward  IJrown.  provincial  treasurer 
of  Manitoba,  has  annoimced  that  a  line  ol 
railway  is  to  be  built  soon  north  from  The 
Pas.  to  open  up  the  rich  coppei-  country, 
giving  access  to  the  Flin  Flon  and  Mandy 
mines.  At  the  Flin  Flon,  the  copper  de- 
posit itidicated  by  diamond  drilling  com- 
prises approximately   25.000.000   tons,   of  an 


estimated  value  of  .^250, 000,000.  No  work 
is  now  being  done,  the  construction  of  a 
railway  being  regarded  as  an  essential  pre- 
liminary. Smelteries  must  be  built  at  the 
mine,  as  the  oi'e  is  of  lower  grade  than 
at  the  Mandy,  and  this  will  involve  an  ex- 
penditure of  upward  of  $4,000,000.  Mr. 
Brown  states  that  the  railroad,  which  will 
be  about  70  miles  long,  will  cost  approxi- 
mately $2,000,000,  and  will  connect  with  the 
Hudson  Bay  lUiilway. 

The  Canadian  Government  has  issued  an 
order-in-council  iirohibiting  the  export  of 
(^anadian  silver  coin,  silver  bullion  and  fine 
silver  bars,  excepting  mirier  license  issued 
by  the  ^Minister  of  V'inance.  The  reason 
assigned  is  the  urgent  need  of  silver  for 
coinage  by  the  Allied  governments.  The 
regulations  governing  the  issue  of  licen.ses 
jirovide  that  they  shall  bo  given  only  in 
cases  where  the  silver  is  to  be  used  for 
civil  or  militai-.v  )nirposes  of  importance  in 
connection  with  the  war.  and  where  the 
exporter  certifies  that  it  has  been  pur- 
<'liased  at  a  price  which  does  not  directly 
or  indirectly  exceed  $1.01i  per  oz.  looo  fine 
at  the  point  where  the  silver  is  refined,  or 
at  the  point  of  importation  in  the  case  of 
imported  silver.  .\s  certain  silver  mines 
have  been  able  to  sell  their  output  for 
prices  above  the  figure  specified,  the  order 
has  caused  some  dissatisfaction  in  mining 
circles. 

VICTOKI.V,  n.  C, — Sept.  4 
Prospecting  and  I>evelopment  of  those 
minerals  in  British  Columbia  which  are 
needed  by  the  ^Munition  Resources  Commis- 
sion of  Canada  is  well  under  way,  accord- 
ing to  G.  C.  IVTackenzie.  of  the  geological 
survev  branch  of  the  Canadian  Department 
of  Mines.  In  the  TuLnmeen  River  district 
no  dril'ing  has  been  done,  but  some  gravel 
has  been  washed,  and  it  has  been  estab- 
lished that  iilatinuni  can  he  obtained.  Sev- 
eral claims  that  are  being  worked  are  i)ro- 
(lucing  gold  and  platinum  and  all  making 
wages.  Clean-ujis  from  these  claims  are  to 
be  taken  either  to  the  Hank  of  Montreal 
or  the  Bank  of  Commerce,  at  Princeton.  B. 
C.  whence  the  miiieial  will  be  forwarded  to 
the  Dominion  Assay  Odice.  Vancouver,  B. 
C,  for  treatment.  ISfr.  Mackenzie  says,  in 
this  connection,  that  the  refinery  for  the 
handling  of  i)latiiium  and  gold,  which  is 
being  installed  at  the  A'aiicouver  Assay  Of- 
fice, is  almost  comjilete  and  that  it  will  be 
lirepai'ed  to  take  all  ))latinum,  with  or  with- 
out gold,  that  may  be  offered,  paying  the 
market  price  for  the  latter  and  $105  an 
f)unce  for  the  former.  The  prices  offered 
for  palladium,  iridium  and  osmiridium  have 
not  yet  been  decided,  but  quotations  have 
been  cabled  for  and  will  be  known  soon. 
With  regard  to  recent  manganese  discover- 
ies in  the  Cowichan  district,  Vancouver 
Island.  Mr.  Mackenzie,  who  just  returned 
from  an  inspection  of  one  of  these  proper- 
ties, situated  on  the  summit  of  the  divide 
between  the  Chemainus  and  Cowichan 
rivers  and  within  easy  reach  by  aerial 
tramwa.v  of  the  Esquimalt  &  Xanaimo  Ry.. 
siieaks  enthusiastically  of  its  possibilities. 
.Mthough  no  development  work  has  been 
done,  samples  from  the  surface  ran  high 
in  recoveries.  .As  it  had  been  proposed  to 
import  ferromanganese  from  India  for 
use  in  the  manufacture  of  munitions  in  Can- 
ada. !\lr.  Mackenzie  thought  that  the  sit- 
uation of  these  proi>erfie&  on  Vancouver 
Island  was  of  first  imi)ortance.  He  thought 
it  likely  that  the  War  Trade  Board  of 
Canada,  in  cooperation  with  the  locatern 
and  owners,  would  arrange  for  their  early 
development,  in  which  event,  owing  to  their 
accessibility,  it  would  not  be  long  before 
ore  was  being  shipped. 
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CochiHr     Count.v 

HI'ACHTrCA  TU.N'OSTKX  flluachuca) — 
TeHtlng   proceH«i-B   in    new    20-stamp    mill. 

ARIZO.VA  U.N'ITP:D  (Johnson) — Sliipjiing 
100  tonH  daily  to  ICI  Pano.  mainly  from 
lower   I<v«Ih  of    lioo-ft.    incline. 

CBXTRAL  BUTTR  fPearce) — <;ut  com- 
mercial ore  in  deep  (;roHH-cut  and  will  Ktart 
ore   uhlpmentK    t»xnt. 

iillm    Count.v 
AMKRTCAN    B.MELTING    Jt    REFIXING 
fHayrten) — HIark   complete  and  coal-crUKh- 


ing  plant  adjusted   for  full   opcintion.         ^ 

IXRPIRATIOX  COXSOLIDATFD  (IMi- 
ami) — August  jnoductioii  was  9,omo,000  lb. 
of  copper. 

<Jreenlee    County 

ARIZO.XIA  COPPER  (Clifton) — Cop))er 
produced  in  August  was  4,300,000  lb.  July 
production  was  4.000,000  pounds. 

Mohave     Count. v 

CTTT/>nTDE  QUEEX  (Chloride)— Oper- 
ating new  hoist  and  foiir-<lrlll  compressor 
eriuipment.      Drifting  on    220    level,   and    will 


enlarge    stoping   area.      To    ship    within    60 
days. 

SCIlUVI.KILIv  (Chloride)  —  Retimheicd 
old  Tennessee  shaft  and  extended  tracks  on 
900  level.  Plans  liav.'  been  made  for  large 
mill. 

GOLD  TRA1T>S  (hillle  M.adows)  — 
Sinking  shaft  30<i  ft.  to  drift  under  known 
orebody.     D.  A.  McMillen  in  charge. 

CYCLOPTC  (White  Hills) — McDonald, 
Ramsey  and  AViighl  are  opiM-aling  75-ton 
mill.  Dry  crushing  and  cyaniding  securing 
a   recovery  of  90  pc'-  cent. 
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Santa    Vrtix    County 

EXPOSED  llEEF  (PutaKonia) — L,eastd 
by  Sullivan,  Daw.son  &  HarriiiKtoii,  who  ari- 
installing  new  surface  eciuiiiment. 

WORLD'S  FAIII  (Patasonia) — Installing 
l(»()-ton  tube  mill  transferred  from  the 
abandoned  Montana  camp  in  Ore  Blanco 
district. 

("OMIOT  (Wiushington) — Shipped  first 
ciirload  of  high-grade   manganese. 

CO-VSOLIDATKI)  ARIZONA  COPPER 
(Washington) — Receivid  hoist  and  other 
surface  e(iuipment.     Shaft  down    1  (M>  foet. 

MORXIXC.  Ol.ORV  (Washington) — Ex- 
perimenting with  new  i)rocess  for  treatment 
of  c:omplex    low-gi'ade   ores. 

McnVRY  (Washington)  —  Develoi)ing 
large  bodies  of  low-grade  manganest-.  Con- 
centrating   machinery'    has    been    ordered. 

Yavuitni    Coiiiit.v 

C.\r..UMET  &  JEROMiO  (.lerome) — Xum- 
lier  five  drill-hole  down  over  250  ft.  in 
seliist  containing  copp<t  ore  :  also  (luartz 
and    hematite. 

ARKANSA.S 

Itoonc    Coiint.v 

COOX    HOLLOW     (Zinc)— .\ctive    opera- 
tions started  after  some  niontlis'  shutdown. 
GLORIA    (Zinc)— Milling  tailings  pile. 

Independence    Count.v 

lOUREKA  (Batesville) — To  build  5fi-ton 
log  washer  and  will  purchase  pumps  and 
piping. 

POLK-SOlITH.\RD  (Batesville)  —  To 
build  50-ton  log  washer  and  will  ])urchase 
waslui-s.    belts.    i)unii)s,    engine    and    piping. 

>luri<>n     Count.v 

O'MEAR.A.  (Buffalo) — Started  active  min- 
ing and  milling  operations  after  several 
months'  shutdown.  Produces  high-grade 
carbonate   of   zinc. 

P.Ml.VDISE  (Dodd  City) — Purchased  by 
Salina    Mining    Company. 

MORXING  STAR  (Rush) — Prospecting 
manganese  outcrop  recently  found  overly- 
ing zinc  strata. 

LOXE  STAR  (Yellville)— Two  of  three 
drill  holes  have  cut  rich  bodies  of  carbon- 
ate and  jack  at  shallow  depths.  To  thor- 
oughly drill  ground  and  develop. 

CALIFORXl.V 

Butte     County 

SURCEASE  (Oroville) — Cave-in  of  shaft 
disclosed  rich  vein  or  ore.  indicating  a 
second  gold-bearing  ledge.  Under  develop- 
ment by  Goldfield  Consolidated,   of  Nevada. 

Del  Norte  County 

CHROME  DEPOSIT  discovered  near  Owl 
Chrome  mine  in  French  Hill  district  by 
Silas   White. 

CHROME  ORE  mined  at  French  Hill  to 
be  hauled  to  Crescent  City  in  motor  trucks 
by  M.   M.   Boutz. 

NEW  CHROME  DEPOSITS,  including 
five  claims  on  Patrick's  Creek,  to  be  de- 
veloped   by    Fred    Beam,    of    Smitli    River. 

RED  MOUNTAIN  (Requa) — To  ship 
chrome  ore  by  burro  pack  train.  X'ew 
discoveries  of  chrome   reported. 

KIdorado    Count.v 

RISING  HOPE  (Placerville) — Ventila- 
tion by  use  of  water  from  tunnel  for  driv- 
ing compressed  air  a  distance  of  3100  ft. 
up  a  7':',  grade,  installed  by  f^.eorge  W. 
Englehart.  superintendent,  is  proving  suc- 
cessful. 

Humboldt   County 

CHRt^jNIE  ORE  SHIPMENTS  from  Eu- 
reka average  three  cars  a  week,  from  Low 
Divide  district,  in  Del  Norte  County,  and 
Peowan  Creek  district,  in  Humboldt  County. 

Pluni»N     Count.v 

TR.\SK  &  COFFER  (San  Francisco)  — 
To  install  mill  and  drive  500-ft.  tunnel  on 
vein  showing  coi)i)er  and  silver.  Situated 
in    Moonlight    mining    district. 

San    I^uis    Obispo    Count.v 

MANGANESE  DEPOSIT  near  Berros,  in 
Los  Berros  mining  district,  discovered  bv 
W.  D.  Murray,  of  San  Luis  Obispo,  and  E. 
E.  INfurray.  of  Jolon.  Wear  brothers  have 
also  discovered  manganese  in  the  same  dis- 
trict   while   operating   a   chrome   mine. 

LOS  ANGELES  MAXG.\NESE  (Los  An- 
geles)— To  mine  and  reduce  manganese 
ores   from    deposits   operated    under    lease. 

Sierra    Count.v 

HIT.,0  (Downieville) — lOxtensive  gravel 
cut  by  100-ft.  drift.  Sluicing  to  begin  with 
fust  rains.     Produced  profits  for  some  year*. 


.SInUI.vou  Count.v 

EASTERN  MINI.VG  (( Jottville)— Chrome 
deposits  discovered  at  Donnemore,  in  Sis- 
kiyou Mountains,  near  Oregon  line  Four- 
mile  motor  road  built  from  mine  through 
Klamath  forest.  Soft  formation  will  re- 
duce  cost   of   mining. 

Trinity  County 
CHROMi-:  DEPOSITS  discovered  near 
South  Fork  Mountain  and  Klpaton  Creek 
by  W.  I'elletreau  and  as.sociales  U  S 
Forestry  Service  contemplates  road  into 
district  provided  2000  tons  of  ore  can  be 
promised  for  hauling.  Manganese  and  lime 
rock    also   reported. 

Yuba    County 

CENTRAL  SOUTH  Yl'B.V  (Grass  Val- 
'**>■) — To  develop  property  near  .lones  Bar 
and  install  mill.  Ore  carries  copper,  liigh 
sulphur  content  and  .some  gold  and  silver. 
J.  A.  Coley  and  J.  E.  Craig  are  owners. 

COLOK.MX) 
Clear   Cpoi-k    County 

GEORGETOWN  TUNNEL  (Georgetown) 
— New  four-drill  compies.sor  and  electric 
equipment  have  been  installed,  but  com- 
pany is  experiencing  difticultv  in  securing 
air   pipe,   on  account   of  slow  "delivery. 

SCEPTRE  (Georgetown)  —  Temporarilv 
closed  down  on  account  of  negotiations  be- 
tween lessor  and  lessee.  Development  dur- 
ing the  last  year  was:  Sceptre  tunnel 
cleaned  out  and  retimbered  ;  3(»o  ft.  of 
drifting  done  in  east  slopes  ;  main  raise  of 
370  ft.  to  Grant  tunnel  completed  and  GO 
ft.  of  drifting  was  done  on  27.5  level.  Small 
vein  of  good  silver-lead  ore  has  been  opened. 
Property  recently  e(iuipi)ed  with  bunk 
houses  to  accommodate  (in  men.  and  the 
new  7000-ft.  Broderick  &  Baseoin  wire-rope 
tramway  has  been  completed.  Xew  railroad 
spur  from  the  Coloiado  &  Southern  track 
has  been  completed  to  the  lower  tramwav 
terminal. 

CROW.N  POIXT  .\XD  VIRGIXIA  (Idaho 
Springs) — Old  workings  have  been  cleaned 
out  and  retimbered  and  7"  ft.  of  drifting 
has  been  done  on  oreshoot  400  ft.  east  of 
shaft.  Xew  orebody  contains  pockets  of 
high-grade  ore.  Xinety  feet  of  stopinj 
ground   remains  over  the  new  drift. 

San   Juan   County 

BULLION"  KING  (Silverton) — Has  been 
leased  to  local  operators,  who  have  re- 
opened mine  and  plan  active  development. 
Surface  plant  to  be  overhauled  and  re- 
modeled. The  tunnel  will  be  cleaned  out 
and   retimbered. 

San  Mieruei  County 

RADIUM  ORE  SAMPLING  (Montrose) 
— Has  completed  a  rare-ore  custom  sampler 
at  a  cost  of  12.000,  and  is  prepared  to  re- 
ceive and  sample  all  kinds  of  rare  metal- 
bearing  ores  and  concentrates.  Company 
does  not  assay  ores  nor  buy  them,  but 
samples  the  ores  for  the  owners,  charging 
for  this  service  a  suitable  fee  for  handling. 
In  connection  with  the  sampler  the  com- 
l)any  has  i)rovided  a  storage  warehouse  in 
which  lots  of  ore  can  be  held  for  a  short 
period,  either  for  the  ])urpose  of  taking 
advantage  of  variations  in  market  (piota- 
tions  or  in  order  to  await  favorable  ship- 
l)ing  facilities.  This  compan.v  is  jn-obably 
the  iiioneer  in  rare-metal  custom  sampling. 
O.   Barlow  M'illmarth   is   manager. 

BELMONT-WAGNER  (Oi)hir)— Recent- 
ly transported  the  ten-ton  bed  plate  of  a 
compressor  in  sections  and  will  rejoin  them 
by  the  use  of  oxy-acetylene  welding  ap- 
paratus. 

Summit    County 

TONOPAH  PLACERS  (Breckenridge)— 
No.  1  dredge  now  working  through  old 
ground  to  new  Magnum  Bonum  placer, 
which,  it  is  expected,  win  take  several 
years  to  dredge.  No.  2  dredge  is  working 
ground  leased  from  Farncombe  Hill  Gold 
Dredging  Co.  Lewisohn  inter»^sts  had  a 
contract  to  work  this  ground  on  ro>;ilty 
basis,  and  lease  was  acquired  by  Tonopah 
comiiany  from  them.  No.  3  dredge  work- 
ing adjoining  ground  that  belongs  to  com- 
pany. I.,arge  areas  of  dredging  ground 
not  contiguous  are  owned,  as  well  as  rights 
of   way   between   them   now   acquired. 

Teller  Count.v 

BIG  TOAD  (Cripple  Creek) — Mill  has 
been  remodeled  and  has  resumed  operations. 

IDAHO 

Bonner  Count.v 

F.\LLS  CREEK  (Sandpoint)— To  build 
concentrator  to  cost  $40,000. 

Slioslione    County 
NABOB     CONSOLIDATED      (Kellogg)  — 
Hauling    ore    to    railroad.      Orebody    cut    in 


Nabob  raise  followed  30  ft.  to  lower  tunnel 
of   the    Denver. 

JACK  WATTE  (Union) — To  resume 
shipments.  Idle  for  some  time  awaiting 
completion    of    road.      To    use    motor    truck. 

K.X.N.sA.s 

.loplin     DiHtrbt 

MISSISSIPPI  QI;EI;n  (Baxter  Springs) 
— To  build  250-ton  mill  and  expect  to  pur- 
chase tables,  belts,  ore  cars,  criuiheru,  con- 
veyors and  compressor.  W.  H.  Beny  is 
manager. 

INSPIRATION  (.Joplln)  — Drilling  before 
proceeding   with   operation    of   mill. 

MICilI(>.\.\ 

Copper     DiMtrlet 

SENEC.\  (Calumet)— Shaft  sunk  to  l"iS<j 
ft.    and    i)rogressing    rai)idly. 

FR.\NKLIN  (Demmon) — Averaging  1000 
tons  ijer  da.v.  lOxtended  work  planned  at 
No.   2   if   men  can   be  secured. 

MOHAWK  (Gay) — Turbine  installed  at 
mill  site.  Shaft  down  30  ft.  and  expected 
to  reach  limit  of  125  ft.  in  September. 
When  complete,  drift  will  be  e.Ktended  200i) 
ft.    into   lake   to   provide   water  for   mills. 

QUINCV  (Hancock)— Rich  pocket  of 
mass  and  stamp  copi)er  extends  from  fi.'i 
to  67    level. 

ISLE  ROVALE  (Houghton) — Electric 
haulage  is  keei)ing  up   daily   tonnage. 

NEW  BALTIC  (Houghton)— Shaft  sunk 
60  ft.   below   second   level. 

NORTH  LAKE  (Houghton) — Operations 
confined    to   two   exi)loration    openings. 

AHMEEK  (Kearsarge) — Shipping  !t<i 
cars  daily  and   has   full  (lUf)ta   of   men. 

WHITE  PI.VE  EXTENSION  (Kear- 
sarge)— Has  pulled  pumps  which  were 
worked  two  months  after  mine  closed  down. 

MICHIGAN  (Rockland)  —  Shipments 
stopped  temporarily  owing  to  water  trouble 
at  Winona  mill. 

min.m;sot.\ 

Cu. villi  a   Kaiiiff 
SU^LTANA    ( Ronton )— Washing   plant    in 
operation    and    treating    li»00     tons    per    24 
hours. 

Mesabi    KanKP 

STATE  Ml.XE  SHIPMENTS  for  the  w.  ek 
ended  Aug.  17  were:  Hanna  ".\"  mine; 
3010  tons:  Helmer.  9917:  Leonidas.  18,675; 
Pool.  1300:  Smith.  5850;  Deacon.  82i>  ; 
Wacootah  11.592:  Shiras.  161(i;  Wanless. 
2760:  Woodbridge.  4730:  Frantz,  936"; 
Thompson.  11,376:  Philbin,  9954;  Grant. 
17,708;  Mis.sabe  Mountain.  51,024;  Hill 
.Annex,  8610,  and  Majorca,  9880  tons.  Total 
178,176    tons. 

REPUBLIC  IRON  AND  STEEL  (Gil- 
bert)— (''omi)an>-  planning  agricultural  ex- 
hibit   for    its    Mesabi    range   employees. 

OLIVER  (Hibbing) — Contract  let  to 
move  60  houses  from  old  town  site  to  new 
Oliver  addition  at    .Mice. 

.MISSOl'KI 

Jopiin   DiKtriet 

SHARP  &  CO.  (Aurora)— To  build  150- 
ton  mill  on  Bonanza  lease,  and  will  pur- 
chase tables,  crushers,  compressers.  drills 
and  convejors. 

STA.XLEV  &  CO.  (.\urora) — To  build 
150-ton  mill  and  will  purchase  tables, 
boilers  and  crushers. 

TTXION  (Aurora) — Mill  sold  and  being 
moved    to    Hockerville.    Oklahoma. 

B.VNKERS  (Bell  Center) — Contract  let 
to  .Tames  A.  Jeffcott.  ,Toplin.  to  build  2511- 
ton  mill.  Need,  but  have  not  purchased, 
boilers,  tables,  compressors,  conveyors  and 
ore  cars. 

LUCKY  GIRL  (Carthage)— To  build  300- 
t«n  mill  near  Baxter  Springs.  Kan.,  and 
will  purchase  tables,  ore  cars,  compressors, 
engine,  boilers  and  conveyors. 

SILVI:R  plume  (Dnenweg) — To  re- 
model 200-ton  mill,  and  expect  to  purchase 
tables,  compres.sors.  ore  cars  and  track. 
W.    H.    IjOgan    is   superintendent. 

.TUIilAN  (.loplin) — To  build  150-ton  mill 
and  will  purchase  tables,  compressor."*' 
drills,  ore  cars  and  conveyors. 

MANSFIELD  (Mansfield)— To  build  250- 
ton  mill,  and  expect  to  iiurchase  tables, 
crushers,  ore  cars,  conveyors  and  con:- 
pressors.      J.    R.   Sandage   is   superintendent. 

BUTLER  BROS.  (Waco)— To  build  250- 
ton  mill  at  an  estimated  cost  of  $65,000. 
Will  purchase  crushers,  boilers,  ore  cars, 
track,  tables,  compressors,  pipe  and  con- 
veyors. 
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FRANK  DAXGL-\PE  OVaoo)— To  buiUi 
-oO-ton  mill,  and  will  purchase  tables, 
crushers,  conveyors,  compressors,  engine 
boilers  and   drill.'- 

MOXT.\N".\ 

Beaveriieud    fount.v 

BOSTON*  AND  MONTAN.V  DEVKLOP- 
MENT  (Elkhorn) — To  begin  shipnionts 
upon  completion  of  spur  from  Divide  to  the 
mine.  A  500-ton  mill  is  to  be  built  at  the 
mine  when  material  can  be  shipped  in. 

Jefferson    Count.v 

AL.TA  (Corbin) — New  electric  plant  in- 
stalled.    Pumping  •«-ater  from  old  workings. 

MT.  "WASHINGTON  (Wickes) — Ship- 
ping 30  ton  of  galena  ore  per  day  to  rail- 
way at  Wickes. 

Lewis   and   Clark  County 

HEILENA  (Helena) — Recently  purcha.«5ed 
by  Cruse  Consolidated  Mining  Co.  Cross- 
cutting  and  drifting  on   400   level. 

SCRATCH  GR-WEL.  OOT.P  (Helena)  — 
New  vein  cut  by  leasees.  Company  ex- 
pects to  resume  operations. 

BALD  BUTTE  (Marysville) — Shaft  on 
new  vein  in  good-grade  gold  ore. 

Silver  Bow  Count.v 

DAVIS  DALY  (Butte) — Has  cut  new 
vein  in  Hibemia  mine  200  ft.  north  fissure 
on  150  level,  which  shows  good  ore.  To 
crosscut  for  new  vein  on  400  level. 

TUOLUMNE  COPPER  (Butte) — Enlarg- 
ing of  ore  bins  at  Butte  :Main  Mange  de- 
layed by  slow  delivery  of  material. 

NKVADA 

Churchill   Count.v 

N'EA'ADA  HILLS  (Fairview)  —  Entire 
equipment  to  be  sold.  Material  includes  20- 
stamp  mill  cyanide  plant,  hoist  and  head- 
frame,  compressor  plant,  blacksmith  and 
machine  shop,  assay  othce.  office  and  equip- 
ment, boarding  house  and    14   cottages. 

NEVADA  WONDER  ( Woncjer)— Mill 
treating  150  tons  daily.  Some  ore  being 
mined  on  2000  level.  Best  ore  stoped  be- 
tween 500  and  TOO  levels. 

Ksmeralda    County 

GAILLAC-KUSICK  GROUP  (Goldfield) 
— Manganese  claims  to  be  developed  under 
lease  by  Carl  Fuetch,  of  Goldfield. 

LONE  STAR  CONSOLIDATED  (Gold- 
field) — Company  refinanced  and  develop- 
ment to  be  resumed  soon  on  larger  scale. 
G.  B.  Hartman  is  manager. 

RED  HILL  FLORENCE  (Goldfield)  — 
Ore  from  development  on  4U0  and  500 
levels  awaiting  shipment.  Crosscut  on 
400  level  has  opened  new  vein. 

Lyon    Count.v 

MINING  REVIVAL  IN  COMO.  an  old 
gold-silver  camp  near  Da.vton,  is  under 
way.  Som.-  properties  being  worked  again, 
and  examinations  recently  made  in  district. 

COMO  CONSOLIDATED  (Como) — Ten- 
stamp  mill  operating  steadily  on  good- 
grade  gold  ore. 

N-EVAD  A -DOUGLAS  (Ludwig)  —Ship- 
ments from  mines  to  be  increased  to  300 
tons  dailv  at  the  Ludwig  mine.  Shaft  to 
be  sunk  to  900  level. 

M.\SON  VALLEY  MINES  (Thompson)  — 
Ore  receipts  at  Thomp.son  smelting  plant 
for  week  ended  Aug.  21  were:  Mason  Val- 
ley Mines,  1673  tons:  Bluestone,  1573; 
Nevada-Douglas,  958 ;  miscellaneous,  398 
tons.     Receipts  lower  than  average. 

Mineral  Count.v 
AURORA  CO.NKOLIDATED  (Aurora)  — 
In  Hpite  of  low-grade  rock,  scarcity  of 
labor  and  shortness  of  supplies,  mill  is 
handling  400  to  500  tons  per  day.  contrary 
to  r<-port  that  property  had  closed  down. 

Nye    County 

NORTH  STAR  fTonopah) — Ore  opened 
recently  on   900  level. 

TONOPAH  prXTENSlON  (Tonopah)  — 
Concrete  work  for  new  pump  installa- 
tion on  IRHO  level  nearly  complete,  .\fter 
pump  i."  Installed,  new  headframe  will  be 
built,  and  Hhaft  Hlnking  resumed.  Station 
now  being  cut  on  1750  level. 

nf:w   aikxico 

(irant   County 

LT7CKEV  AND  McKEBOHAN  (Lords- 
biirtf) — <'>penln»,'  fluornpiir  pr-operty  In  .May- 
flower dlMtrlct  of  Arizona  and  making  ship- 
ments from  I>n'!i;iti    .\rl/.oii:i 


MAPLE  A.ND  LISSO  SYNDICATE 
(Lordsburg) — Consolidation  of  interests 
operating  the  following  properties :  Bounds 
and  Rice,  O.  T.  Phillips,  and  T.  Edwards 
fluorspar  properties,  and  the  Willow  Spring, 
Cap  Rock  and  McKeeghan  manganese 
pi'operties,  consisting  of  27  claims.  J.  P. 
Porteus,  is  consulting  engineer. 

OKL.\HOM.\ 

.luplin    District 

UNION  (Hockerville) — To  remodel  200- 
ton  mill,  and  expect  to  purchase  tables, 
compressors  and  crushers. 

AMALGAMATED  (Miami) — To  build 
250-ton  mill  near  Picher  and  will  purchase 
tables,  motors,  crushers,  conveyors  and  ore 
cars.  H.  T,  Huddeston,  AVebb  City,  is 
superintendent. 

ATOKO  (Miami) — Building  300-ton  mill 
near  Bob  White  lease.  Need,  but  have  not 
purchased,  tables,  crushers,  compressors, 
drills,  ore  cars  and  conveyors.  E.  W.  Ap- 
plegate   is   superintendent. 

BUC1<:  SHOT  (Miami) — To  remodel  250- 
ton  mill  and  expect  to  pin-chase  tables, 
belts,  conveyors  and  ore  cars. 

MOGUL  (Miami) — To  build  250-ton  mill 
near  Picher,  and  will  purchase  tables, 
crushers,  compressors,  conveyors  and  ore 
cars.     A.  E.  Dunlap  is  superintendent. 

ZUNI  (Miami) — Sinking  shaft  east  of 
Leadville    in    Lincolnville   district. 

GOLDEN  ROD  (Picher) — To  build  two 
concentration  plants,  capacity  250-tons. 
Will  purchase  crushers,  tables,  compressors 
and  drills.  George  Smoyer  is  superin- 
tendent. 

CANTON  (Quapaw) — Started  new  mill 
at  old  Mission  mine  after  several  months' 
idleness.       Otis    White    is    superintendent. 

DULUTH-MIAMI  (Quapaw) — Shaft  in 
ore.     Drifting  preparatory  to  building  mill. 

SPELTER  (Quapaw) — To  build  250-ton 
mill  at  an  estimated  cost  of  $65,000.  In  the 
market  for  crushers,  compressors,  tables, 
drills  and  belts.  Whit.  M.  Grant,  Oklahoma 
City,  is  manager. 

SUMMIT  (Quapaw) — Has  installed  75 
hp.    oil    engine    in    shaft    to    operate    pump. 

•SOUTH  DAKOTA 

l.awrenee   County 

DEIADAVOOD  LEAD  AND  ZINC  (Dead- 
wood) — Concentrator  to  be  placed  in  com- 
mission this  month.  Orebody  of  sufflcient 
size  to   assure  a  steady  production. 

TITANIC  (Deadwood) — Contract  let  to 
drive  1200  ft.  of  tunnel,  and  work  has 
started.  New  work  will  explore  virgin 
ground  and  act  as  drainage  for  old  work- 
ings. Property  at  one  time  a  large  silver 
))roducer. 

TENNESSEE 
Hamilton   County 

CHATTANOOGA  ELECTRO-METALS 
(Chattanooga) — To  manufacture  ferrosili- 
con.  Had  planned  to  manufacture  ferro- 
chrome,  but  changed  at  request  of  War  In- 
dustries Board.  Company  subsidiary  of 
Southern    Ferro-AUoys    Comi)any. 

TEXAS 

Brewster    County 

QUICKSILVER  PRODUCERS  situated 
in  the  Terlingua  district  are :  Chi§os, 
Marfa  &  Mariposa  and  Big  Bend  mines  at 
Terlingua  and  the  W.  K.  Ellis  mine  near 
McKinney  Springs. 

I  TAH 

Juab   County 

EAGLE  &  BLUE  BE:LL  (Eureka)  — 
Work  resumed  on  200  level  to  follow  con- 
tinuation  of  orebodies   at   higher    levels. 

TINTIC  STANDARD  (Eureka) — Main 
working  shaft  to  be  extended  below  1300 
level,  which  it  has  now  reached. 

COLORADO  CONSOLIDATED  (Silver 
(Mty) — Development  work  being  done. 
Foundations  laid  for  new  Ingersoll-Rand 
1700  cu.   ft.  compres.sor. 

Salt     Lake     Count.v 

ALTA  TUNNEL  &  TRANSPORTATION 
(Alta) — Tunnel  in  3500  ft.  Increased  min- 
eralization and  larger  flow  of  water 
showing. 

LITTLE  COTTONWOOD  TRANSPOR- 
TATION (Alta) — Line  running  between 
WaBatch  and  Alta  carrying  about  175  tons 
dally. 

HOWELI.,S  (^Salt  Lake) — Boarding  house 
<-ompleted  and  arrangements  for  winter 
work  being  made. 


.Summit    County 

PARK  CITY  SHIPMENTS  for  the  week 
ended  .\ug.  31  amounted  to  3,301,05(1 
pounds. 

PARK  CITY  KING  (Park  City) — Main 
working  tunnel  in  500  ft.;  and  mineraliza- 
tion increasing.  Thought  to  be  approach- 
ing  expected   orebody. 

VERMONT 

Lamoille    County 

AMERICAN  MINERAL  (Johnson) — Com- 
pleted installation  at  hydro-electric  mill. 
Power  supplied  by  Village  of  MorrisviUe. 
over  an  eight-inile  transmission  line.  Pov.'^r 
to   be  supplied   to   company's   talc   mines. 

VIRGINI.V 

<iiles    County 

STANCE  (Narrows) — Building  mill  to 
handle  manganese  ore ;  also  camps  and 
railroad  tracks.  Will  purchase  300-ton  jaw 
crusher  and  15  four-yard  narrow-gage, 
side-dump  cars.  O.  Stange  is  superin- 
tendent. 

WASHINGTON 
Okanogan  County 

JENKINS-HA:MM0ND  (Nespelem)  — 
Completing  construction  of  100-ton  concen- 
trator and  flotation  plant  to  treat  ores  of 
Great  Metals  ^lining  and  Milling  Co.  and 
the  Double  Header  mines,  of  Nespelem. 
Wash.  Will  also  conduct  a  general  mill- 
ing business  for  other  ores  produced  in  the 
Closes  mining  district. 

Stevens   County 

UNITED  COPPER  (Chewelah) — Ha.s 
signed  three-year  contract  with  Tacoma 
smeltery.  Heavy  exchange  rate  on  money 
one  of  reasons  for  ceasing  shipments  to 
Trail    smeltery. 

SPOKANE  CONSOLIDATED  TUNG- 
STEN (Loon  Lake) — Organized  to  take 
ovei-  320  acres  belonging  to  Tungsten  King, 
Blue  Grouse  and  Six)kane  Tungsten  com- 
panies. F.  E.  Parks.  Deer  Park.  Wash.,  is 
president.  To  start  50-ton  mill  before  Sept. 
15.  Shaft  unwatered  and  down  115  ft.  in 
ore. 

ELECTRIC  POINT  (Northport) — De- 
velopment of  ore  on  800  level  proceeding. 
To   complete  aerial  tramway  soon, 

WISCONSIN 
ZiiH"-Lead  District 

HERCULES  (Cuba  City) — Valuable  dis- 
covery of  zinc  ore  made  on  the  Henry 
Kettler  farm,  one  mile  east  of  Elmo.  EVect- 
ing  small  milling  plant.  Otto  Seemiller 
and  others,  of  Dubuque,  are  interested.  R. 
A.  Fox  is  general  manager. 

LITTLE  PLATTE  (Platteville) — Com- 
pleted 50-ton  mill  on  the  James  Tracey  land, 
six  miles  west  of  Platteville.  Raymond 
Piquett  is  general  manager. 

VINEGAR  HILL  ZINC  (Platteville)— 
New  Jefferson  mill  at  Hazel  Green  placed  in 
operation  producing  zinc  concentrates.  To 
sink  new  shaft  on  Copeland  land  at  Shulls- 
burg,  where  ore  i-ange  has  been  proved  by 
drilling. 

CANADA 


Ontario  I 

ERVE     (Elk     Lake)— Has 

oiJerations.  IJ 

RPORATIOIN      (Cobalt)—  I 

development   of  Ophir   Co-  ■ 


AVHITE     RESET 
again  suspended 

MINING      CORPORA 
Has  taken   over   developme 
bait  Co.  under  option. 

GIROUX  CLAIMS  (Lorrain) — Have  been 
lea.sed  by  J.  J.  Anderson,  Gordon  Cameron 
and  George  Watts,  who  will  mine  high- 
grade  ore  and  ship  to  Cobalt. 

ONTARTO-KIRKLAND  (Kirkland  Lake) 
— Plant  to  be  installed  and  ready  for  oper- 
ation by  November  1. 

MEXICO 

Hidalgo 

SANTA  GERTRUDIS  (Pachua) — A  29- 
year  lease  has  been  acquired  on  three 
groups  of  mines  by  Beneflciadora  Mexican 
Milling  Co..  a  subsidiary-  Properties  are 
101   Bordo,   Malinche  and   Christo. 

PKRU 

Junln 

('EURO  DE  T'ASCO  (Cerro  de  Pasco) — 
August  production  was  2893  tons  of  blister 
coi)per. 

SOIiTH   AFRICA 
Wltwatersrajid 
MEYER      &      CHARLTON      (Doornfon- 
tein) — Shaft    accident   caused    death    of    21 
miners  on  July  13. 
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The  Market  Report 
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SILVER  AND  STERLING  EXCHANGE 


Sterl- 
ing 
Ex- 
change 

Silver 

Sterl- 
ing 
Ex- 
Sept,  change 

Silver 

Sept. 

New     Lon- 
York,     don, 
Cents  Pence 

New- 
York, 
Cents 

Lon- 
don, 
Pence 

5 
6 
7 

4  7550 
4.7550 
4.7550 

lOli        491 
lOIi        49i 
lOlJ        49J 

9    4.7550 

10  4.7550 

11  14.7550 

1011    1  49J 
lOlJ    1  491 
1014    1  491 

New  York  quotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Sept. 

Electro- 
lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

5 

6 
7 
9 
10 

11 

*26 
*26 
*26 
*26 
*26 
*26 

t 

8.05 
8  05 
1.05 
8.05 
8.05 
8.05 

7.75 

8i 
@9 

9.05 
@9    15 

9.05 
@9.I5 

n 
®n 

9i 

@n 

91 
@9f 

♦Price  fixed  by  agreement  between  American 
copper  producers  and  the  U.  S.  Government,  accord- 
ing to  official  statement  for  publication  on  Friday, 
September  21,  1917,  and  July  2,   1918. 

t  No  market. 

The  above  quotations  texcept  as  to  copper,  the 
price  for  which  has  been  fixed  by  agreement  between 
American  copper  producers  and  the  U.  S.  Govern- 
ment, wherein  there  is  no  free  market)  are  our 
appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers 
and  agencies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing  values  of  the  metals  for  the 
deliveries  constituting  the  major  markets,  reduced  to 
basis  of  New  York,  cash,  except  where  St.  Louis  is 
the  normal  basing  point. 

The  Quotations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  0.10c. 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  Xcw  York  price  at  35c. 
per  100  lb.  above  St.  Louis. 


LONDON 


Copper           1       Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

3M. 

Spot 

3M. 

Sept. 

Spot 

3M. 

Spot 

5 
6 
7 
9 
10 
II 

122 
122 

i22 
122 
122 

122 
122 

122 
122 
122 

137 
137 

137 
137 
137 

3491 
3471 

3431 
34>1 
3431 

3491 
3471 

3431 
3431 
3431 

291 
291 

2^1 
291 

28 
28 

28 
28 
28 

54 

54 

54 
54 
54 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2240  lb.,  with  American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reckoning 
exchange  at  J4.75l5:£29i  =6.2576c.;£54  =  1 1.4545c  ; 
£l10  =  23.3333c.;  £125  =  26.515lc.;  £260  =  55.l513c.; 
£280  =  59.39370.;  £300  =  63.6362c.  Variations,  £1 
=  0.2121205c. 


Metal  Markets 

NEW  YORK — Sept.  11,  1918 
The  metal  markets  have  arrived  at  the 
stage  where  there  is  nothing  in  the  way 
of  price  movements  to  be  reported,  zinc 
being  the  only  one  of  the  major  metals  in 
which  there  is  now  a  free  and  fluctuating 
market. 

Copper — The   refinery   production   in  July 
showed  a  large  increase,  which  created  the 


feehng  that  the  situation  was  becoming 
easier,  but  it  appears  that  the  statistical 
mcrea.se  m  that  month  wa.-^  due  to  th.' 
arrival  of  an  accumulation  of  Chile  copper 
and  certain  other  abnormal  conditions.  th«' 
total  therefore  reflecting  no  real  step  ahead 
in  the  refining  situation.  According  to  pre- 
liminary estimates,  the  August  production 
was  materially  less  than  the  Julv  figures. 
()t  cour.se,  the  hot  weather  of  Augii.st  was  a 
retarding  factor.  Th<-  statistics  of  mine 
production  show  a   decreasing  tendency. 

Miners,  smelters  and  refiners  are  all 
alarmed  over  the  prospects  of  further 
diminution  of  their  working  forces  by  mili- 
tary draft,  and  will  do  everything  possible 
to  cau.se  their  employees  to  be  placed  in  de- 
ferred classes. 

Copper  SheetN — The  base  price  of  cojiper 
sheets  has  been  advanced  Ic.  and  is  35 ic. 
per  lb.  Copper  wire  is  quoted  at  29  and 
30c.  per  lb.  f.o.b.  mill,  carload  lots,  subject 
to  any  change  in  the  price  of  copper. 

L,ead — The  tightness  continues.  At  the 
request  of  the  War  Industries  Board  the 
Lead  Producers'  Committee  has  now  under- 
taken the  full  management  of  the  lead  busi- 
ness on  the  same  lines  as  the  Copper  Pro- 
ducers' Committee,  but  in  addition  thereto 
IS  attending  to  all  sales,  the  several  pro- 
ducers having  put  their  supplies  in  the 
hands   of  the  committee. 

The  Augu.st  production  was  a  trifle  larger 
than  that  of  July.  There  is  understood  to 
be  considerable  supply  of  lead  in  ore  and 
base  bullion  at  the  smelteries  and  refin- 
eries, at  which  congestion,  due  e.specially 
to  shortage  of  labor,  is  preventing  its  con- 
version  into  refined  lead. 

The  Lead  Producers'  Committee  for  War 
Service  issued  the  following  notice  under 
date  of  Sept.  7,  1918:  "Until  further  notice, 
retail  dealers  mu.st  limit  their  prices  for 
virgin,  re-melted  and  scrap  lead,  to  the  fol- 
lowing amounts  in  excess  of  the  ruling 
wholesale  price  for  virgin  pig  lead,  deliv- 
ered at  the  same  destination:  One  ton  or 
over,  $0.50  per  100  lb.  (ex  warehouse); 
less  than  one  ton,  $0.75  per  100  lb.  (ex 
warehouse).  Dealers  are  to  make  no  new 
-sales,  nor  shipments  under  exi.sting  con- 
tracts, of  \'irgin  pig  lead  in  carload  lots. 
Unless  cleared  by  this  committee,  no  sales 
for  export  of  retail  lots  must  be  made.  Re- 
tail dealers  may  be  supplied  by  the  pro- 
ducers solely  on  condition  that  they  govern 
themselves  accordingly,  and  also  that  they 
will  endeavor  to  prevent  the  use  of  lead 
for  non-essential  work." 

Tin — There  ^as  very  little  business,  ow- 
ing to  the  report  that  tin  buying  and  dis- 
tribution are  to  be  handled  by  the  Allied 
governments  through  a  committee  sitting 
in  I>ondon.  This  committee  is  to  comprise 
two  members  from  the  United  States,  two 
from  Great  Britain,  and  one  each  from 
Holland,  China  and  Japan.  It  is  under- 
stood that  the  American  members  will  be 
Messrs.  Hughes  and  Armsby. 

As  an  index  to  the  market,  Chinese  and 
Banka  tin  were  mentioned  at  somewhere 
around  77(f?78c.  Singapore  quoted  £349|. 
c.i.f..  London,  on  the  5th  ;  £347J  on  the  6th  ; 
£343i  on  the  9th;  £341J  on  the  10th; 
£3391  on  the  11th. 

Zinc — After  the  decline  la.st  week,  result- 
ing from  free  offerings  from  Western  smel- 
ters, the  market  stiffened  up  very  suddenly 
and  very  .sharply,  apparently  in  anticipa- 
tion of  a  large  Government  order  to  be 
placed.  Inquiries  from  France  indicated 
also  that  that  country  is  desirous  of  buy- 
ing American  spelter. 

Zinc  Sheets — Unchanged  at  $15  per  100 
lb.  less  usual  trade  discounts  and  extras  as 
per  list  of  Feb.  4. 

Other    Metals 

.Aluminum — Unchanged  at  33c.  per  lb. 

Antimon.v — The  situation  Is  very  strong, 
and  it  is  nothing  but  the  existence  of  un- 
sold stocks  that  prevents  the  price  from 
rising  in  this  market.  We  quote  spot  at 
\-i(a\ilc.  The  Chinese  producers  complain 
of  their  inabilitv  to  ship  antimony  here, 
owing  to  silver  exchange  being  very  high. 
Unless  we  can  export  silver  to  the  East  we 
may  not  be  able  to   import  antimony. 

Bismuth — Metal  of  the  highest  purity  for 
pharmaceutical  use  is  quoted  at  $3.50  per 
lb.   for  wholesale  lots — 500  lb.  and  over. 


('Hdmlum — This  metal  Is  quoted  at  $1.50, 
$1.75   per  i>ound. 

Ni<-kel — Market  quotations:  Ingot,  40c.; 
shot,   43c.  ;  electrolytic,   45c.  per  pound. 

Quirksilver — We  quote  $1  25''/- 1  :J0,  with  a 
stronger  tone  than  last  week.  San  Fran- 
ci.iico  reports,  by  telegraph,   $118,  steady. 


Gold,   Silver  and  Platinum 


iioUl — Notice  of  new  regulations  govern- 
ing the  withdrawals  of  gold  bars  ha.s  been 
issued  by  Verne  M.  Bovie.  superintendent 
of  the  New  York  Assay  Ollice.  The  notice 
follows  new  regulations  drafted  by  the  Di- 
rector of  the  Mint,  and  provides: 

1.  Gold  bars  for  use  within  jurisdiction 
of  the  United  States  may  be  withdrawn 
only  upon  presentation  of  an  industry 
priority  certificate  issued  by  the  War  In- 
dustries Board. 

2.  Bars  intended  for  exportation  may  be 
withdrawn  only  upon  presentation  of  an 
exportation  license  issued  by  the  Federal 
Reserve   Board. 

3.  In  all  other  cases  a  special  order  of 
the  Secretary  of  the  Trea-sury  is  necessary. 

4.  The  withdrawal  of  gold  bars  against 
the  deposit  of  gold  bullion  may  continue 
unrestricted,  not  being  affected  by  the 
order. 

.Silver — Market  unchanged,  with  continued 
inciuiry  from  abroad  for  supplies  for  London 
and  India.  Domestic  demands  have  fallen 
off  owing  to  disposition  of  silversmiths  to 
purchase  more  moderately  than  is  usual  at 
this  sea.son  of  the  year.  Shipments  to  Lon- 
don for  the  week  ended  Sept.  7  were  1,288.- 
000  ounces. 

Mexican  dollars  at  New  York:  Sept.  5. 
78 ;  Sept.  6.  78  ;  Sept.  7,  78  ;  Sept.  9,  78  : 
Sept.  10,  78  ;  Sept.  11,  78. 

Platinum — According  to  Washington  dis- 
l)atches.  Ray  Baker,  Director  of  the  Mint, 
will  act  as  Platinum  Administrator.  His 
duty  will  be  to  collect  all  platinum,  refine 
it  and  deliver  it  to  the  War  and  Navy  de- 
IJartments  as  they  require  it. 

I'latiniim,  Palladium  and  Iridium — Prices 
fixed  at  $105,  $135  and  $175,  respectively. 

Zinc  and  Lead  Ore  Markets 

■loplin.  Mo.,  Sept.  7. — Blende,  jier  ton. 
high,  $77.50;  basis  60%  zinc,  premium,  $75; 
Class  B,  $65(?i)60;  Prime  Western,  $50; 
calamine,  basis  40%  zinc,  $38(S)33;  Aver- 
age selling  prices:  blende.  $52.01  ;  calamine. 
$36;  all  zinc  ores.  $51.69. 

Lead,  high.  $105.50;  basis  809;  lead.  $100 
'fj  102  ;  average  selling  price,  all  grades  of 
lead.    $100.84    per   ton. 

Shipments  the  week:  Blende.  12,"l!i: 
calamine,  670;  lead.  1218  tons.  Value,  fll 
ores  the   week.    $815,980. 

Light  orders  were  in  the  hands  of  a  ma- 
jority of  buyers  this  week,  affording  an  op- 
portunity to  those  buying  to  further  reduce 
the  basis  price  $2.50  per  ton.  with  spelter 
stronger.  Sellers  were  slow  to  accept  the 
reduced  price,  but  some  had  to  meet  flrst- 
of-month  accounts  and  sold.  The  large 
shipment  is  the  result  of  heavy  buying  two 
weeks  ago.  the  car  situation  just  bringing 
relief  to  shippers. 

Platteville.  Wis.,  Sept.  7 — Blende,  basis 
60%.  zinc,  highest  settlement  price  reported 
$71.25.  Base  price  for  premium  grade,  $75  ; 
base  price  for  high-lead  blonde.  $50  to 
$52.50  per  ton.  Lead  ore,  basis  SOr;  lead. 
$95  per  ton.  Shipments  reported  for  the 
week  were  2339  tons  blende.  84  tons  galena, 
and  703  tons  sulphur  ore.  For  the  yoiir 
to  date  the  totals  are  89.511  tons  blende 
5028  tons  galena  and  33.846  tons  sulphur 
ore.  During  the  week  2511  tons  blende 
were  shipped  to  separating  plants. 


Other  Ores 

Chrome  Ore — Easier.  Ore  of  40%  grad. 
is  quoted  nominally  at  $1.40  per  unit,  but 
business  was  reported  at  concessions  from 
that  price. 

.Manganese    Ore — Unchanged. 

Molybdenum — There  peems  to  be  a  little 
more  inquiry. 
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r.vrites — Spanish  lump  is  quotable^  to 
those  who  possess  a  license  from  the  tJov- 
ernment  at  17c.  per  unit  on  the  basis  of  9s. 
ocean  freight,  buyer  to  pay  war  risk,  less 
•2'",  and  excess  freipht  :  but  no  sulphur  \m- 
ports  are  being  received.  Domestic  pyrites 
is  selling  at  a  price  of  25c.  per  unit,  f.o.b. 
mine,  according  to  delivery  basis.  Some 
mines  in  the  South  are  reporting  prices  as 
34c.  per  unit  for  lump  and  :i-C.  per  unit 
for  fines  f.o.b.  mines.     Unchanged. 

Tungsten — The  market  continues  very 
strong,  and  high-grade  ores  are  in  demand. 
The  low-grade  ores  are  marketed  with  more 
or  less  difficulty.  High-grade  sche.lite  has 
been  sold  for  $'JS.50  and  high-grade  wol- 
framite at  $24.50  per  unit.  Low-grade  ores 
have  sold  for  $18  to  $24,  according  to  grade 
and  amount  of  impurity 

Iron  Trade   Review 

PITTSBlKtill — Sept.      10 

The  new  preference  list  issued  at  the  be- 
ginning of  the  week  by  the  War  Industries 
Board  does  not  interfere  with  the  preference 
list  which  has  controlled  the  distribution  of 
pig-iron  and  steel  products  for  several 
months,  apart  from  the  material  distributed 
bv  priorities.  The  new  preference  list,  with 
its  four  classifications,  will  to  an  extent 
govern  the  distribution  of  supplies,  fuel  and 
transportation  to  the  iron  and  steel  indus- 
trv.  and  it  will  perforin  the  more  important 
function  of  governing  draft  boards  in  de- 
cisions as  to  granting  exemptions.  Steel 
plants,  as  a  class,  are  placed  in  the  first 
class  and  blast  furnaces  in  the  second,  this, 
perhaps,  reflecting  the  fact  that  on  an 
average  blast-furnace  labor  is  much  less 
skilled  than  steel-works  labor. 

The  Steel  Corporation's  unfilled  tonnage 
decreased  124.759  tons  in  August,  this  being 
entirelv  in  line  with  the  showing  for  sev- 
eral months  preceding,  except  that  June 
had  shown  an  increase,  because  of  the 
second-half  tin-plate  contracts  having  been 
entered  in  that  month. 

The  Railroad  Administration  has  called 
for  60.000  tons  of  rails  per  week,  this  rep- 
resenting work  that  can  hardly  be  delayed 
longer,  though  it  is  doubtful  whether  the 
full  tonnage  can  be  furnished,  particularly 
as  the  demands  of  the  A.  E.  F.  are  on  a 
much  larger  scale  than  formerly  by  reason 
of  the  line  advancing  almost  daily.  The 
fact  that  General  Per.^hing  desires  a  hun- 
dred thousand  3-inch  shells  a  day  fur- 
nishes a  hint  of  the  amount  of  material 
for  which  it  will  be  desirable  to  furnish 
transportation. 

Production  of  both  pig  iron  and  steel  is 
increasing,  with  more  favorable  weather. 
Pig-iron  production  in  August  was  at  the 
rate  of  about  40.300.000  tons  a  year,  the 
lowest  rate  since  May.  but  a  new  record 
rate  is  expected  in  October  if  not  in  this 
month.  August  ingot  production,  in  the 
absence  of  the  monthly  ingot  report,  may 
be  estimated  at  an  annual  rate  of  about 
42.000,000  tons.  Production  of  finished 
rolled  steel  in  the  two  months  was  about 
fi. 000. 000  net  tons,  against  the  War  Indus- 
tries Board's  estimate  of  half-year  require- 
ments at  not  less  than  23.000,000  tons,  but 
the  last  four  months  of  the  year  ought  to 
.show  13.000.000  tons  at  least,  making  19.- 
000,000  tons  for  the  half  year,  against  the 
board's  e.stimate,  conservative  for  pruden- 
tial   rea.sons.    of   17.000.000    tons, 

PiB  Iron — There  is  nothing  new  in  the 
situation,  but  it  is  expected  that  some  fur- 
naces will  soon  be  ordered  off  foundry  iron, 
ferromanganese  and  spiegeleisen.  and  put  on 
hes.semer  or  basic  iron,  as  the  steel  works 
are  shorter  of  pig  iron  than  ever.  There  is 
no  market  activity,  apart  from  sales  that 
result  through  allocation.  The  market  re- 
mainn  rjuotable  at  the  set  limits:  Bessemer. 
$35.20  :  basic.  $32  :  Xo.  2  foundry,  $33  ; 
malleable.  $33.50;  forge,  $32.  f.o.b.  fur- 
nace, freight  from  the  Valleys  to  Pittsburgh 
being  $1.40  and  from  six  detached  furnaces 
somewhat   less. 

St*el — There  is  no  soft  steel  availabh-. 
and  only  occasional  lots  of  shell-discard 
steel,  nearly  all  the  latter  having  found  a 
l>lace  in  the  manufacture  of  war  material. 
Set  prices  remain:  Billets.  $47.50;  she<t 
bars  and  small  billets,  $51  ;  slabs,  $50; 
rods.   $57. 

Ferroalloys  and  Coke 

FrrroMlloy* — Both  ferromanganese  and 
MpiegelelHi-n  are  (|uiet.  i-onsumers  being  evi- 
dently fairly  well  cov<red.  and  without  the 
fears  as  to  the  futun-  formerly  entertained. 
We  quote  70%  ferromanganese  at  $250,  de- 
livered, with  $4  i>er  unit  for  higher  man- 
Kan<-H«  contentH.  anfl  if)"/,  spiegeleisen  at 
$75,   furnace. 

C'okr — No  report H  come  from  furnaccH  aH 
yei     reKardIng    lmi)rovement    In    r|uallty    of 


coke  as  a  result  of  the  efforts  of  the  Fu<l 
Administration  in  the  various  coke  regions. 
Pew  furnaces  are  short  of  coke,  in  point 
of  tonnage.  By|)roduct  ovens  are  adding 
little  to  coke  stocks,  to  provide  against 
winter,  but  conditions  may  be  better  when 
lake  shipments  are  wound  up.  The  market 
remains  quotable  at  the  set  limits,  for  Con- 
nellsville:  Furnace,  $f>  ;  foundry,  72-hour 
selected,  $7  ;  crushed,  over  S-in.,  $7.30  ner 
net  ton  at  ovens. 


STOCK  QUOTATIONS 


N.  Y.  EXCH.t  Sept.  10|  BOSTON  EXCH.*  Sept.  10 


MONTHLY  AVERAGE  PRICES  OF  METAI.S 


.Ian.    . 
Ipb.. 
Mar 
.^prll. 

M!l.\  . 
.Iiine. 
.lul.v   . 
\ua. 
Sept 
on.   . 
Nov 
Pel- 


1910 


56.775 
.50  755 
57.9.35 
04 . 4 1 5 
74 . 209 
r>5 .  024 
62.940 
66.083 
68.515 
67 . 855 
71.604 
75.765 


1917 

75  630 
77.585 
73 . 861 

73  S75 

74  74 
70  97 
79.010 
85 .  40' 

100  740 
87.332 
85.891 
85  960 


661  81.417  31. 315140. 851 


960 
975 

597 
()t>2 
477 
,060 
000 
498 
.584 
.:t61 
.192 
.410 


356 
792 

620 
2 1  ."> 
980 
875 
813 
077 


Xew  York  quotations  cents  jver  ounce  troy,  flue  tllver: 
London,  pence  per  ounce,  sterling  silver,  0.925  fine. 


Copper 

New 

York 

London 

Electrolytic 

Standard 

Electrolytic 

1917 

191S 

1917 

1918 

1917 

1918 

.Ian 

I'el) . 
Mar. 
April 
May... 
.Iiine.... 
.luly..  . 
Aug.    . 
Sept.   . 

Oct 

Nov. 
nee... 

28 . 673 
31.750 
31    481 
27.935 
28.788 
29.962 
26 . 620 
25  380 
25.073 
23 .  .500 
23  500 
23.500 

23 . 500 
23  500 
23 . 500 
23.  500 
23 . 500 
23 . 500 
25 . 904 
26 .  000 

131    921 
137   .S9.^> 
136    7.-)0 
133   ,S42 
1. 30. 000 
1 30 . 000 
128   409 
122. 391 
117   500 
110,000 
110  000 
110.000 

110.000 
110.000 
110.000 
110.000 
1 10 .  000 
110.000 
119.913 
122.000 

142.895 
148.100 
151.000 
147.158 
142   000 
142  000 
140   409 
137.000 
1.35  .  250 
125.000 
125.000 
125.000 

125  00.) 
125  000 
125  000 
125  OOfl 
125  000 
125  000 
134.913 
137.000 

Year 

27.180 

124.892 

138.401 

January. . . . 
I'ebruary .  . . 

Marcli 

April 

May 

.lune 

.July 

.\UBUSt  . . 
September. 
October.  .  .  . 
Noveinlier, 
December. . 

Av.  year. 


(n)  Xo  average  computed. 


Lead 

.lauuary 

I'etiruary... 

Marcti 

April 

May 

June    

July 

\ugusi 

September.. 
October. 
November.. 
December. . 

Year 


Xe'.v  >  ork 

.St.    I 

1917 

1918 

1917 

7.626 

6 .  782 

7 .  530 

8.636 

6 .  973 

8  595 

9.199 

7.201 

9    120 

9.288 

li.772 

9.158 

10.207 

6.818 

10  202 

11.171 

7.011 

11.123 

10.710 

8.033 

10.644 

10.594 

8.050 

10.518 

8.680 

8.611 

e.7io 

6.650 

6.249 

6.187 

6 .  375 

6  312 

'   8.787 



8.721 

6.684 
6.899 
7.091 
6.701 
6.704 
7.511 
7.750 


r.'ioiao 

30 
30 
30 
30 


New 

Yorlt 

St.   Louis 

London 

Spelter 

1917 

1918 

1917 

1918 

1917 

19  IS 

January 

9.619 

7 .  836 

9  449 

7.661 

48.329 

54  000 

February  . 

10.045 

7.814 

9 .  N75 

7.639 

47.000 

54   000 

Marcb. .  . 

10  300 

7.461 

lO.LiO 

7.286 

47 . 000 

54  000 

April 

9  459 

6.  S90 

9   289 

fi.715 

54   632 

54  00(1 

May 

9  362 

7.314 

9    192 

7    114 

54   000 

54   00(1 

June     

9   371 

S.021 

9  201 

7  791 

54   000 

54   000 

July 

8 .  643 

8 .  373 

8.473 

8.3.38 

54   000 

54.00(1 

Augu.^i     .  . 

8. 360 

8 .  670 

8.190 

8 .  635 

54  000 

54 . 000 

September.. 

8    1.36 

7  966 

,54.000 

October..    . 

7.983 

7   813 

,54.000 

November  . 

7.847 

7.672 

■54.000 

Oecember. . 

7 .  685 

7  510 

54.000 

Year 

8  901 

8.813 

52.413 

Xew  York  and  ,st.  1.,ouis  quotatiooi,  cents  per  pound. 
London,  pounds  sterling  per  long  ton. 


No.  2 

Pig  Iron, 

Bessemer  t 

Ballet 

Foundry 

I'gb. 

1917 

1918 

1917 

1918 

1917 

1918 

January... 

$35.95 

$37  25 

$:{0  95 

$:i3.9S 

$30  95 

$33  95 

lebruary.  . 

36  37 

37   25 

30  95 

33  95 

30  95 

33   95 

Marcli 

37  :t7 

37   25 

33   49 

33  95 

35  91 

33  95 

April 

42 .  23 

.36    15 

M   90 

32   95 

40  06 

.33   95 

.May 

46  94 

36 .  20 

42   84 

33  00 

43  60 

34   00 

June     

,54   22 

36   36 

50  05 

33.  16 

SO    14 

34.  \l\ 

July 

.57   45 

36 .  60 

53   80 

33   40 

53   95 

34    40 

August 

64    17 

3(1 .  60 

50  37 

3:t .  40 

S3   95 

:m.4o 

September.. 

46  40 

42   24 

48  58 

October 

37  25 

33  95 

33  9S 

NOTember  . 

37  25 

33  96 

33  »S 

December. 

37  25  j 

33  »6 

33  95 

Ye*r  . 

S43  fi7'                8.10. eS 

$40.83 

l^ondon 

1917   j    lllTs 


29  .50 

29  .  50 
29 .  .50 
211, 5(1 
29  .5(1 
29 .  5(1 
29. 5(1 
29 .  r,() 


Alaska  t;old  M 

.Maska  Juneau 

.Vm.Sni.A  Uef.com. 
.\m.  Sm.  it-  Ret.,  pf . 
Am.  Sm.  Sec,  pf..  A 

.\m.  Zinc 

Am.  Zinc,  pf 

Anaconda 

Batopllas  Mln 

Itethlehcni  Steel.  .  . 
Butte  A  Superior. .  . 
Butte  Cop.  A  Zinc.  . 

Cerro  do  Pasco 

Chile  Cop   

Chino 

Colo  I  ui'l  A  Iron.    . 

Crucible  Sicel 

Crucible  Steel,  pf..  . 

Dome  Mines 

Federal  M    A-  S 

Federal  M.  *S..pf. 

Great  Xor  ,  orectf.. 

Ctreene  ( 'ananea 

Gulf  States  Steel    .  . 

Hoinestakc 

Inspiration  Con. .  .  . 

InternatlonalXickel 

Keiineeott 

Lackawanna  .steel.. 

Mexican  Petrol    .  .  . 

Miami  Copper 

Xat'i  Lead.(,om.      . 

National  Lead,  pf .  . 

Nev.  Coiisol   

Ontario  Miii   

Uay  ( 'on 

Republlcl  A^^.com. 

Uepublle  1    4S.,  pf. 

Sloss-Sheflleld 

Tennessee  (.'.A  C.  . 

r.  S.  Steel,  com. .  .  . 

V.  S.  Steel,  pf 

Ttab  Copper 

Va.  Iron  (\&C..  .  . 


IJ 
77 
103 

9i; 

16 

50 

671 

1 

82  V 

10 ; 

34 

16 

40 

46  5 

65 

90'. 

9-i 

10 

38 

31' 

45 

83 

75 

53 

291 

32  J 

82 

102  5 
28 
58  5 

101  i 
20 ; 

9 
24 

89; 

102 
60 
17V 

109i 

no; 

83 
71 


ctfs. 
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Alaska  Mines  Corp. 

t.l2 

Boston  Kly 

.60 

Boston  &  Mont..  . 

.40 

Butte  &  Lon'n  Dev. 

.14 

Calaveras 

1 

Chief  Con 

3; 

Contact 

.15 

Corhln.    .. 

10 

Cortez     

08 

Crown  Iteserve    . 

15 

Crystal  Cop 

.41 

Eagle*  Blue  Hell. 

21 

First  Nat.  Cop... 

1 ; 

Honelilon  Copper. 

.75 

Interinoiiiilalii 

t   05 

IroTi  Cap 

19! 

Mexican  Metals.   .. 

.35 

Mines  of  .Xnierica.. . 

1 

Mojave  Tungsten. 

.12 

Nat.  /,inc<t-  Lead. 

.15 

Nevada- Douglas... . 

.42 

New  Baltic 

.70 

New  Cornelia 

17i 

One<>o 

.20 

Paeitii-  Mines 

t.35 

Rex  Cons 

.06 

Yukon  Gold 

.90 

SAX  FRAN.* 


Sept.    3 


Adventure . 
Ahmeek..  . . 
Algomah. . . 
Allouez. . 
Ariz.  Com. 

Arnold 

Bingham  Mines.. . 

Bonanza 

Butte-Balaklava. . 
Calumet  A  Ariz. .  . 
Calumet  4  Hecla. . 

Centennial 

Copper  Range. . .  . 

Daly  West 

Davis-Daly 

P^ast  Butte 

Franklin 

Granby 

Hancock 

Hedley 

Helvetia 

Indiana 

Isle  Royale 

Keweenaw 

Lake 

La  Salle 

Mason  Valley 

Mass 

Mayflower 

Michigan 

Mohawk 

X'ew  Arcadian. . .  , 

New  Idrla 

North  Butte 

North  Lake 

Ojibwa.v 

Old  Dominion.  . . , 

Osceola 

Quincy 

St.  Mary's  M.  L.. 

Santa  Fe 

Seneca 

Shannon 

Shattuck-Ariz.  .  . 

So.  Lake 

So.  Utah 

Superior 

Superior  4  Bost. . 

Trinity 

Tuolumne 

U.  S.  Smelting.. . 
U.  S.  Smelfg,  pf. 

Utah  Apex 

Utah  Con 

Utah  Metal 

Victoria 

Winona 

Wolverine 

Wyandot 


Aita    

Andes    

Best  A   Melcher.  .  . 

( "aledonla    

ChalleiiKe  Con. .  .  . 

Confldcnee 

Con.  Virginia 

Gould  A  Curry.  . 
Hale  A  Xorcross... 

Jacket-Cr    Pt 

Mexican        

Occidental 

Ophir 

Overman 

Savage 

Sierra  Nevada. . .  . 

Union  Con 

ITtah  Con      

nelnioni       

Jim  Kiitler    

Mac.Vamara 

Midway      

Moni  -I'oiiopali.. . 

North  Star 

Heseiie  lUila 

West  i;nd  Con 

Atlanta 

Hootli      

Comb.  I'Yac 

Florence 

Jumbo  i;xten8lon.. 

Kewanas > ..  . 

Nevada  Hills 

Nevada  Packard... 
Round  Mountain. 

Silver  Pick 

White  Caps 

Big  Jim 

United  Eastern.  . 


COLO.  SPRINGS'.Sept.     3 


t.60 
785 

M5 
50 

15; 

t.20 
10 
t.l6 
t.25 
66; 
4.50 

12; 

46' 


9; 
tsi 

6 
tl2 


t51 

J2;. 

t3! 
4i 
21 

t2\ 

56 

ti; 

tl3 

14 

.70 

t.65 

139  J 

661 
49 
t.60 
12 
3  A 
J15i 
tt 
t.l6 

:4i 

3i 

2; 

:i 

42 
43 

IJ 
10 

\l 
t2 
lU 
23'. 
.50 


N.  Y.  CURBt 


Sept.  10 


Big  Ledge 

Butte  ANY 

Butte  Detroit 

Caledonia 

Calumet  A  Jerome 
Can.  Cop.  Corpn. . . 

Carlisle 

Cashboy 

Con.  \rli.  Sni 

Con.  Copperniiiies. 
Con.  Nev. -Utah... 

Kmnia  Con 

(Joidlleld  Con 

Goldtleld  Merger... 

Greenmonster 

Hecla  Min 

Howe  Sound 

Jerome  Verde 

Louisiana 

Magma 

Majestic 

Marsh 

McKlnley-Dar-a». 

Mllford 

Mother  Lode 

Nixon  Nevada.  ... 

Olilo  Cop 

Rawley 

Ray  Hercules 

Richmond 

Rocliestcr  Mines. . 
St.  Joseph  Lead.. . 

Standard  S.  I 

Stewart 

Success 

ronopah 

Ponopah  I'.x 

TribulUon 

Troy  Arizona 

United  Cop 

United  \erde  Fit. 

ITnlted  Zinc 

IMlca  Mines 


a 

t.75 
.05 
.44 

ill 
t2 
06 

i; 

5i 
th 
MO 

.20 

.01 ; 
4: 

t41 

t .  5(1 


.15 

.041 

.44 

t.75 
..34 
.:J6 

H 

t2i 

4i 

t.56 

.36 

15 

.14^ 

1! 
tA 

.10 

tA 

371 

II 

t.08 


TORONTO* 


Sept.  10 


<'rc880ii  Con 

Doctor  Jack  Pot. 
lOlktoii  Con. 

i;i  I'aso 

<  lold  Sovereign. . 

Golden  Cycle 

Granite  

Isaliella 

Mary  McKlnney. 
Portland 

United  (iold  M  . . 
Vindicator 


.\<lanac 

.06 

Bailey 

.03 

Meaver  Con 

.27 

Chambers  I'erland . 

.  10 

Coniagas    

2  .  .50 

Margraves 

.03 

Kerr  Lake 

4.62) 

La  Rose 

.371 

Min.  Corp.  of  (Jan.. 

2   ()0 

NIplsaing 

8  .  75 

Peterson  Lake 

'I'enilskaiiiine 

.29 

W  cttlaufrr-Lor.     .  . 

J  03 

Davidson 

t   .30 

Dome  l';xtcn 

.14 

Dome  Lake 

.12 

IloUinger 

4.75 

Mclntyre    

••?!• 

.10 

Porcu.  Crown 

!?» 

Teck-HucbM 

.16 

VIpond 

12 

We«l  Dome 

t  A*  reported  by  W.  P.  Snyder  4  C». 


•  nid  prIeM.    t  Clotinc  prlea.    t  Last  QueUtlona. 
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Current  Prices — Materials  and  Supplies 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiii 


IRON  AND  STEEL 


SHEETS — Quotations  ai 

SI-.  ;ils()  tlio  base  (luotatioii' 
lyargp 


1-  in  oonts  per  pound  in 
from  mill: 


1  rom   wa r<  - 


Mill   Lots 

Pitt.shuiirli 

4    25 


Blue  Annealed 

No.   10 

No.   12 

No.   14 

Black 
No.s.    18  and  20.. 
Nos.   22  and  24.. 

No.   26    

No.   28 

(iiilvanizod: 

No.  10 

No.  12 

14 

18  and  20 5  65 

22  and  24 5  80 

26   5  95 


St. 

l.imiK 

5  52 

5  57 

5  62 

6  32 
6  37 
6  42 
6  52 


No. 

No.s 
Nos 
No 


5  25 
5  35 
5  35 


No.  28   6  25 


7  77 


Chi- 
rapo 
5.52 
5  57 

5  62 

6  32 
6  37 
e  43 
6  52 

6  97 
6  97 

6  97 

7  17 
7  32 
7  4' 
7  77 


San 
I'lan- 
cisco 
6  50 
6  55 

6  60 

7  40 
7  45 
7  50 
7  60 


-N'cw  York- 


f'ur- 
lont 
5  495 
5  545 
5  595 


8  55 
8  85 


295 
345 
395 
595 

845 
795 
945 
245 
295 
445 
745 


One 

Vr.  .Ay,. 

9  50 

9  55 

9  60 

9  80 
9  85 
9.90 
10  00 


II  40 
II  55 
II  70 
12.00 


STEEL  RAILS — The  following  (luotations  are  per  gross  ton  f.o.b,  Pitlshuriih 
an<l  ("hicag*  for  carload  or  larger  lots.  For  less  than  carload  lots  5c.  per  100  lb.  is 
charucd  extra: 

Pittsburgh . f'hicairo _ 

Current  One  Current  One 

Year  Ago  ^'car.\go 

Strindard  bessemer  rails $55   00  $38   00  $65   00  $38   00 

Standard  openhearth  rails 57  00  40  00  67  00  40  00 

Lidit  rails,  8  to  10  lb 3l3i*       83.00  3.131*  68  00 

r.izht  r.iils,   l2to  14  1b 3  09*         82.00  3  09*  67  00 

r,ight  rails,  25  to  45  lb 3  00*         75.00  3  00*  65  00 

*  Covcriunent  price  per   100  Ih. 


TRACK   SUPPLIES— The   following  prices  arc  base  per    100  lb.   f. 


Pittsburgh   for  carload  lots,   together  with  the  warehouse  ))ri 
named: 

I'ittsburgh 

One  Year 
Current  .\go  Chicago 

Stan<lard  railroad  spikes,  ■ff-in. 

and  larger $3   90  $5   00  $4   50 

Track  bolts 4  90  6   25  5   50 

Standard  Bcction  angle  l)art< 3.65  4  45 


it   the  j)lac( 


$5,30 
Premium 
Premium 


San 
I'ran- 


$6  70 
8  00 
5    15 


STRUCTURAL  MATERIAL— The  following  are  the  base  prices  f.  o.  I), 
mill,  Pittsburgh,  together  with  the  (juotations  per  100  lb.  from  warehouses  at  the 
places  named: 

Mill,     ^- New  York — .  .San 

Pitts-       Cur-         I  Yr.        St.  Chi-       I'ran- 

burgh        rent  Ago        Louis  cago        ciscti 

Beams,  3  to  1 5  in $3  00      $4   245     $5.25     $4   27  $4   27     $5   25 

Channels,  3  to  15  in.  3  00        4   245        5   25        4   27        4   27        5   25 

Angles,  3  to  6  in.  i  in 

thick 3  00        4   245        5   25        4   27        4   27        5   25 

Tees,  3  in.  and  larger..      3  00        4  245        5   30        4   27        4   27        2  55 
Plates 3   25        4   495       9.00       4   52        4   52        5   50 


Dallas 

$5    50 

5    50 

5   50 
5   50 


STEEL  SHEET  PILING— The  following  price  is  ba.se  per   100  Ih 
Pittsburgh,  with  a  comparison  of  a  month  and  a  year  ago; 

One  Month  .Ago  One    Year    Ago 

$4    5  $4   50 


Current 
$4   5 

RIVETS— The  follow  in, 


(juotations  are  per   100  lb.: 

STHrCriHAI- 
Warehouse 


New  York  — . 
Cur-         One 


Chi- 


Mill 
Pittsburgh  rent     Year  Ago  eagi 

Jin    and  large* $4   65      $5   65      $7.00      $5    57 

CONE  HEAD  BOILEIl 

Jin    anl  larger 4   75        5  75        7    10        5   67 

I  and  a 4   90       5  90       7  25        5  82 

1  and  A 5    25        6   25      -7.60        6    17 

I-engths  shorter  than   1  in    tak 

2  in.  take  an  extra  of  25c. 


St. 
liOui.s 
$5.55 

5   65 

5  80 

6  05 


San 
I'"ran- 

ci.-ico 
$7    15 

7  23 
7  40 
7   75 


Dallas 
$8  00 

8  00 
8.  15 
8   50 


an  extra  of  50c       Lengths  betwn  n    I  in 


WIRE  ROPE— Discounts 
gaK  .'mired  are  as  follows: 


•"■  dvanized  iron  rigging  .  . 
G:ilvanized  cast  steel  riggiu" 
Bright  plow  steel. 

Bright  cast  Steel 

Rright  iron  and  iron  tiller 


from   list  price   on  regular  gra<lcs   of  hriglit    and 

New  York 

and  .St.   Louis 

List -t- 20''; 

Net  List 

30% 

175% 

5% 

100    lb.   in   cities 


HORSE   AND   MULE   SHOES— Warehouse   prices   per 
imnicd: 

Mill 
Pittsburgh 

Straight $5    25 

Assorted 5   40 


Cin- 
cinnati 
$7    50 
7   50 


Chicago       St.  Louis 

$6.50  $6.25 

6.50-7  6   40 

BAR  IRON  AND  STEEL— l>er  pound  to  large  buyers 
Iron  bars    3.  5p.  Steel  bars 


DcM\.  r 

$8  00 

8   25 


COAL  BIT  STEEL— Warehouse  price  per  pound  i.s  as  follows: 
New  York  Cincinnati        Birmingham       St.  Louis  Denver 

$0    12  $0    161  $0    18  $0    18  $0    17 


Birm- 
ingham 
$7    SO 
7    75 

2.90c. 


Chicago 
1!0.  I6i 


DKII  L  SI!  I  I,      W  :.nl, ., Use  pricp.r  pound 
rk 


.Soli,! 
Hollo 


\.w  Y. 
I6> 

24c. 


S(.  L, 
14c 
25c 


Kwiningl 

.•im 

Donvpr 

15c. 

I6(. 
28c. 

PIPE- The  following  discounts  ar<-  for  carload  lots  f.  o.  h.  Pittsburgh,  h.avino 
<ar<l  of  Nov.  6,  1917,  for  steel  ],ij„-  :,n<1  for  iioti  pipe: 

Kutt    Weld 

Steel 
ln<hes  IJlack      Calv.iiii/.i  d  Inches 

J.  i  an.l  ; 44';  17' <  .'  to   i; 

i  48',  33',',, 

;  to  3      51',  37i'; 


In  n 
Bl.-ick        (lalvaniwJ 
17% 


33'.' 


2i  to  6. 


44';, 

47', 


Lap  Weld 

2 


.     26'; 

2i  to  4 28', 


41  to  6 


28' 


Butt  Weld.     I  ztru  Sironft  Plain  Ends 

J.  1  and  1 40',  221',  ;  i"   II }J% 

J 45',  32.?''; 

I  to  U 49';,  361 ''i 

Lap  Weld.     Extra  Strong  Plain  Heads 

2 42',             301',  2                                 27'; 

25  to  4 45',             331  <;.  21  to  4                       29'; 

41  to  6 44' c            321 'c  41  to  6      .                28''; 


15% 

i5r,. 


IS"/^ 


14% 
17% 

16':. 


Note — National  Tube  Co  (|uotcs  on  basing  card  dated  Apr.  I. 

From  warehousis  at  the  places  named  the  following  discounts  hold  for  ste(»l 


pipe 


Black 


New    York           Cleveland  Chicagu 

33'';.                        43';  41    9', 

I5':i                      39' i  37.9% 

. ^Calvanizcd- . 

New  York             Clcvclanil  ChicaKO 

16%                       28'-;  26  9% 

i'o                      25' e  23  9% 

Mrdleable  fittings,  (  la.ss  15  and  C,  from  N.'W  York  .stock  s.  1'  at  list  price. 
Cast  iron,  standard  sizes,  5  and  5';. 


J  to  3  in    butt  welded 
31  to  6  ill,  lap  wi-l<l.-d 


;  to  3  in,  l)utt  \v<l<lc(l 
31  to  6  ill.  lap  w<'ldcd 


NUTS — From    warehouse    at   the   places   named,   on   fair-sized   (rdcrs,   the 
following  anio  uit  is  deducted  from  list: 

. —  New  York — -     - — Cleveland — . Chicago- « 

Current       One        Current         One  Current  One 

^'ear  .Ago  Year  Ago  Year.Xgo 

Hot  pressed  SMuaic  $2    50*  List       $1    20        $1    65  $1    05        $3   00 

Mot  pnss.d  hexagon  2   50*  List  I    00  1    50  85  3   00 

f\)ldpuiieheds<iuaie.  2   50*  List  75  I    25  1    00  2   00 

Cold  I'unchedlKxagon.      2   50*  l.i-t  .75  I    25  1.00  1.60 

*  I.i  t  plus. 
Semifinished  nuts  sell  at  the  following  discounts  from  list  price: 

Current        ( )ne  Year  Age 

New  York      40%  50'"o 

Chicago      .  50%  50% 

Cleveland  60%  50% 

MACHINE  HOLTS— Warehouse  discounts  in  the  following  cities: 

N'cw  York      Cleveland         Chicaro 

;  by  4  in.  and  smaller  30'7  45'';,  .,^1'.^ 

Larger  and  longer  up  to  1  in.  by  30  in  15',  37',  25 — 5'p 

WASHERS — From  warehouses  at  the  places  named  the  following  amount  il 
deducted  from  list  price: 


For  wrought-iron  washers: 
New  York $2  50       Cleveland $3   00       Chicago 

For  cast-iron  washers  the  base  price  per   100  lb    is  as  follows 
New  York  $5   00        Clevehmd  $4   00        Chieag<. 

CONSTRUCTION  MATERIALS 


$2  53 
$3  SO 


ROOKINC;  MATERIALS— Prices  per  ttui  f   o   b    New  York  or  ChicaKo: 

Less  Tliaa 


Tirfclt  (  14  lb.  per  .s<iuaie  of  100  s(|.  ft.)  . . . 

Tar  pitch  (in  400-lb.  bbl.) 

Asphalt  pitch  (in  barrels) 

Asphalt  felt 


c 

irload 

$64 

21 

Lots 

Cat 

load 
t65 

22 

Lot» 

40 

45 

50 

72 

50 

77 

20 

PREPARED    ROOFINGS-   Standard    grade    rubbered    surface    complete 
with  nails  and  cement  costs  i)cr  s<iuare  as  follows  in  New  York  and  Chicago: 

I.plv .  2-Ply —       3-Ply  . 

C.l.  ■     l.C.l.  e  I  1  C  1.  r  I  I.C.I. 

V,.    1  irrulc  $1   35         $1   60  $1   70         $1   95  $2  05         $2.30 

N.;:  2 grade::.::    1 20      1 45        1.50      .75        1.80      2.C5 

Asbestos  asphalt-saturated  felt  (14  lb.  per  .s<|uare)   costs  $5.  35  pcr   100  lb. 

Slate-surfaced  ro<ihiig  (red  and  green)  in  rolls  of   108  sq.ft.  costs  $2.20  pe» 

roll  ill  .Vloa.l  lots  aiid  $2.45  for  stiialler  quantities  ,„    ,.  7. 

Shingli-s,  red  and  green  slate  finish,  cost  $5  50  per  square  in  carloads,  J5.7» 

in  :-iinall  r  Muantitics,  in  Philadelphia 


OXD 


Il»I>l\jrllMl;ll/I\li\»j     AX\  U     IVlJliMXNU     J  V^  UIViN  Aij 
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HOLLOW  TILE— 

4s  12x  12 

Boston $0.  II 

St.  Paul 05b 

Cincinnati     07275 

Chicago 07 

Kansas  City 0786 

Denver      

Seattle.  .  i'? 

Los  Anueles  074 

New  Orlean> .  15 

LL^MBER — Price  per  M  in  rarload  lots: 

-8  X  8-In.  x  20  Ft.  aii<l  liidrr- 


8x  12x  12 
$0.15 
II 
.1361 
.12 
15 
\o  quotations 
175 
139 
.  19 


12x  I2x  12 
$0.24 
162 
.  1834 


Y.  P.  Fi. 

Cincinnati $39.00  $38  00 

Kansas  Cit v ...      38  00  4050 

Seattle 24.50  24  50 

New  Orleans..      55.00 

St.  Paul     

Denver           ...      35 .  CO 
Los  Angeles 


Hciiilook        Sprue 


$40  50 

24   30 


48   CO 


$38.50 
24  50 


48  00 


I2x 
20  Ft.  :i 
V.P. 
$43.00 
43  00 
24   50 
60.00 


205 

30 
.213 
29 

12-111. 

11(1  I  mloi 

Fir 

$42   00 

42.50 

24   50 


yjp. 

Cincinnati $45.00 

Kansas  Cit v 45 .  i  C 

Seattle      24.50 

New  Orleans 49.00 

St.  Paul 62  50 

Denver 35.09 

Los  Angele-    . 


52  00 

36.50  

40.00  

1-In.  Rough.   10  In.  .\   16  Ft 

and  Vndcr 

Fir 


$54.75 
24.30 


Hemlock 
$41.00 

54.75 

24.50 


45  00 
30  75 
35.00 


43  00 
30  75 


2-In.  T 
10  In. 
Y.P. 
$44.00 

52.25 

24.50 

65.00 


60.00 

40.50 

45.00 

and  G. 

c    16  Ft. 

Fir 

$40.00 

60  00 

24.50 

48' 50 
30.75 


NAILS — The  following  quotations  are  jut  keg  from  warehouse: 
Mill  St. 

Pittsburgh       Louis  Dallas  Chicago 

Wire $3.50  $4   50  $4.75  $4.32 

Cut 4.00  5.40  4.47 


San 

Francisco 

$5  05 

6.40 


PORTLAND  CEMENT- 

including  bags: 


-These    prit-es    are   for   barrels   in    rarload    lots, 


Current 
New  York   $3.35 


Jersey  City    2. 99 

Boston 3.00 

Chicago 2.45 

Pittsburgh 2.55 

Cleveland 2.72 

Denver 3.07 

LIME — Warehouse  prices: 

Hydrated  per  Ton 


One  Month  Ago 
$3  20 
2  99 
2.93 
2.45  I 
2.85 
2.32 
3.07 


One  Year  Ago 

$2.22 

2.  16 


Finished 
New  York $16.00 


Common 
$13.50 
20.00 
17  50 
16.00 
16.  5D 


Lump  per  300-Lb.  Barrel 
Finished  Common 


Kansas  Citv   22.00 

Chicago 18.00 

.St.  Louis 22.00 

Boston 21.50 

Dallas 16.50 

San  Francisco 20.00 

Los  Angeles 22. 00  

St.  Paul 24.00  18.00 

New  Orleans . .    .... 

Cincinnati    1 4.  20 

Denver. 26.25t 

«  180-lb  barrels.     tPer  200-lb.  barrel,     t  40-50-lb.  hags. 
Note — Refund  of  ICc.  per  bag,  amounting  to  $2  pir  ton. 
LINSEED  OIL — These  prices  are  per  gallon: 

. New  York — —     Cleveland    — ■ 

Current  One         Current         C)ne 

Year  Ago  Year  Ago 


$2.35 
2  20t 
I.80t 


3.35 


$2.10 
2   10+ 

I. lot 

1.75 
3.05 


18.00(a) 
l,50t 


2.05 
14.50(a) 

l.40t 

2.00* 
1 1 .  95(a) 

2.40t 
(a)  Per  ton. 


13.20(a) 


Raw  per  barrel . . . 
5-gaL  •?ans 


$1.91 
2.01 


WHire  AND  RED  LEADS  in  500-11) 


$2    10 
2  25 

lot 


$1    30 
1   40 


■ CI  r  (ago — • — . 

Current        One 

Year  Ago 

$1.20 

I    30 


Current 


-Red- 


I  Vear  Aiio 


Drv 

100-lb.  keg 14.00 

25- and  50-lb.  keg.^   . .    14.25 

I2j-lb.  keg 14.50 

5-lb.  cans 

>-lb  cans 


In  Oil 
14.50 
14.75 
15  00 


Dry 
13  25 
13  50 
13.75 
15  25 


$2  05 
2.25 
ell  as  follows  in  cents  per  pound: 

White 

Current  I  Yr.  Ago 
Dry  Dry 

and  and 

In  Oil  In  Oil 
14  00 
14  25 
14  50 
16  00 
17.00 


In  Oil 

13  50 
13.75 

14  00 
15.50 


13  00 
13  25 
13  50 
15.50 


MINING  AND  MILLING  SUPPLIES 


HOSE— 


Fire 


50-Ft.  I.engthB 

Underw  riters    2}-in 75e.  per  ft. 

Coronion,  2;-in 40;  S, 

Air 
'    First  Grade        Second  Grade       'Jliiid  ( Irade 

:-in.  p*rft  $0.60  $0.35  $0.30 

Steam — Discounts  from  List 
Finit  grade 25%         Second  grade 30%         Third  grade 40<:; 

LEATHER  BELTING — Present  discount!*  from  list  in  the  following  cities 
are  ac  follows: 

-Medium    (irade  Heavy  (irade 

New  York  40  <  35', 

St.  Lcuu.  l40-f5';i|  35', 

Chicago  45%  40+5'; 

BimiinKharn  35^;  35 'i, 

Denver  40'>,  30", 

Cincinnati  , 40—  1C%,  40^-0 

RAWHIDE  LACING— 40— 5%  off  libt. 

MANILA  ROPE — For  rope  umaller  tlian  Jin.  the  jjrire  is  \  to  2e.  extra; 
whiU;  for  nuantiti<-«  amounting  to  l<h»  than  600  ft.  there  is  an  extra  charge  of  Ic. 
The  Duitiif-T  'A  l<.-«:t  ijfir  p(jund  for  the  v.irious  hiieB  i  as  follows:  J-in  ,  8  ft., 
1-in.,  6;  {-in,4J;  l-in.,  3);  M-in  ,  2  ft.  lOin.;  IJ-in.,  2  ft.  4  in.  Following  is 
price  p«T  pound  for  |-in.  and  larKer,  in  l200-ft.  coils: 

Borton      ..  $0.34}  Denver $0.35} 

New  York  36  Kansas  City .34 

Ciocinnati  33}         Kan  Francisco .32 

Clura«o  33  S<utll«-  34 

tt  P»jl 34  St.  I.oiiii-.  14 


PACKING — Prices  per  pound: 
Rubber  and  duck  for  low-pressure  steam JO  99 


.\sbestos  for  high-pressure  steam 

Duck  and  rubber  for  piston  packing    

Flax,  regular ] 

Flax,  waterproofed ...  

Compressed  asbestos  slic(  i : 

Wire  insertion  asbestos  si  1 1 1 '  . 

Rubber  sheet • 

Rubber  sheet,  wire  insertion  

Rubber  sheet,  duck  insertion 

Rubber  sheet,  cloth  insertion 

Asbestos  packing,  twisted  or  braided  and  graphited,  for  valve  stems  and 

stuffing  boxes 

Asbestos  wick,  \-  and  l-lb.  halls  


.76 
.  10 
.99 
.21 
.  10 
.30 
.66 
.99 
55 
.25 

,21 
75 


REFRACTORIES— Following    prices    are    f.o.b.    works,    Pittsburgh: 

Chrome  brick net  ton      $  1 75 .  00 

Chrome  cement net  ton  75 .  00 

Clay  brick,   1st  quality  fireclay per  1000  50  00 — $55  00 

Clay  brick,  2nd  quality        per  1000  35   00—   40.  00 

Magnesite,  raw ton  30  00 —  35 .  00 

Magnesit*,  calcined ton  32  00 —  35 .  00 

Magnesite,  dead  burned net  ton  32  00 —   35 .  00 

Magnesite  brick,  9  x  41  x  2J  in    net  ton  1  10  00 — 125  00 

Silica  brick .     .    per  1000  50  00—60   00 


Standard  size  fire  brick,  9  x  4-5  x  2J  in 
per  1000. 

St.  Louis — High  grade,  $55:    St.  Louis  grade,  $40 
Birmingham — Fire  clay,  $55-60;    silica,  $55-60. 
Chicago — Second  quality,  $25  jjci   ton. 
Denver— Silica,  $35  per'  1 000, 
RAILWAY  TIES— For  fair  size  orders,  the  f: 


The  second  (juality  is  $4  to  $5  cheaper 


owing  prices  per  tie  hold : 

7  In.  X  9  In.         6  In.  x  8  In. 

Material  by  8  Ft.  6  In.  by  8  Ft 

No.  3  White  Oak,  plain  $1.45  $0  72 

Plain  1.26  1.15 

Douglas  Fir — Green  1.35  96 

San  Francisco Douglas  Fir — Creosoted  2.  70  1 ,  92 

GREASES — Prices  are  as  follows  in  the  following  cities  ii 
for  barrel  lots: 

Cincinnati 
7 


St.  Louis 
Chicago.  . 
San  Francisc( 


Cup 

Fiber  or  sponge . 
Transmission.  .  . 

.\xlc      

Gear 


Car  journal 22  (gal.) 

FLOTATION  OILS— Prici 

barrels: 


Chicago 
5\ 
6 
6 
4 

3 -J 


•ents  per  pound 

St.  Louis    Birmingham    Denver 
8i 


13. 

13. 

13. 
4.1 
7.0 
4,3 


I2J 
20 
20 

5i 

9 


■s   of   oils   for    flotation,    in    cents  per   gallon. 


Denver , 


New  York     Chicago 


$0.65 
.52 
34 
60 


InBbl. 
Lots 

$0.30 

30 

.245 

.44 

.34J 


In  C:i 
load  Lots 


$0  27 


Pure  steam-distilled  pine  oil . 

sp.  gr,  0.925-0.94 $0  58 

Pure  destructively  distilled  j)iiie  oil.  .  .  58 

Pine  tar  oil 35 

Crude  turpentine 45 

*Hardwood  creosote,  sp.  gr.  0.  96-0.  99  .23 

'*  F.o.b.  Cadillac,  Mich. 

COTTON    WASTE — The    following   prices   are    in    cents   jier    pound: 

. New  York — 

Current  One  Year  Ago    Cleveland  Chicago  ' 

V.hite II.  00  to  13.00  13.00  16.50        12.00tol6  50 

Colored  mixed ,.    .      8.50tol2.00  10.00  13.00        Il,50tol4  00 


WIPING  CLOTHS— . I  obi  )(i 


Cleveland , 
Chicago.  . 


])ricc  j)cr  1000  is  as  follows: 

BJx  13i 

$52.00 

'8.00 


I3ix  20J 

$58.00 

50  00 

EXPLOSIVES — Price  per  pound  of  dynamite  in  small  lots  and  price  per  25 
11).  keg  for  black  powder: 

-Gelatin — ~ 


Low  Freezing 

New  York 

Boston $0  25J 


Cincinnati , 

Kansas  City      

Seattle*      

Chicago      

St.  Paul      

St.  Louis      

Denver 

Dallas 

Los  .\ngeles 

San  Francisco      

*  Price  for  100  tons 


I9J 

.21.; 

.I5i 
.195 
.20 
20 
.I8J 
.24 
.23 
.l9Jt 


40'„ 
$0.28.i 
.28i 
.23J 
.27f 
.221 
.23! 

.in 

.27| 

.26 

.31i 

.29 

.26 


60<?;, 

$0.35.; 
•35i 
.291 
.34J 
291 
.34 
.  34J 
.341 
.33 
.38i 
.37 
.33i 


80% 
•  42J 


.441 


.  44i 

.43 

.48{ 

■,43i 


CHEMICALS 

Vork  price   is    30-,   per  lb.;      Denver,    44c. 


.SODILM   CYANIDE— .\( 

(liicago,  .311c.;  St.  Louis,  40c. 

SODIUM  SULPHIDE— In  New  York  the  price  per  pound  is  SJc.  tor  con- 
( cntrated,  4,;c.  for  crystals.  The  Denver  price  for  60%  is  oto  lOc;  the  St.  Louis 
jirice,  5c.  for  concentrated;  the  Chicago  price  is  71c.  for  concentrated,  3§c.  for 
crystals.     Concentrated  comes  in  500-lb.  drums,  the  crystals  in  440-lb.  bbl. 

ZINC  DUST— For  350  mesh  the  New  York  price  is  16c,  per  lb.;  Chicago, 
'6c.;    Denver,  I3c.  f.o.b.  Pueblo;  St.  Louis,  14}c. 

ALUMINUM  DUST— Chicago  price  is  $1    65  per  11). 
MINERS'   LAMP  CARBIDE— Prices  net  f o.h    c:ns  at  warehouse  points. 

Union                      Canico  Union 

100-Lb.  Drums      100-l,b,  Drums  25-I.b,  Drums 

Per  Ton                  Per  Ton  I'er  Driiiii 
Fast  of   the   Mississippi,   North   of 

Chattanooga $106,00                  $101    00  $1    52 

.Soulhcustern  portion  U.  S.  A 115,50                      110.50  163 

Texan  (except  Kl  Paso) 124,00                      119,00  I    74 

Kl  I'aso,  Texas 12600                     121.00  177 

D.iiver.Colo.                 124  00                     119  00  174 

WevtC ■<.:.■  t                                                   129  00                    124  00  1    81 
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Pyrite  Mining  at  Kershaw,  South  Carolina 


By  JOEL  H.  WATKINS' 


The  old  Haile  gold  mine,  at  Kershaiv,  S.  C,  is 
being  ivorked  by  a  newly  organized  company 
for  the  production  of  pyrite  ore.  The  mill  has 
been  remodeled  and  is  producing  about  25  tons 
per  day  of  concentrates  running  i7%    S,   labor 


shortage  hampering  operations.  The  pyrite  ore 
occurs  as  lenses  in  schist  and  in  zones  of  mineral- 
ized schist.  Several  hundred  thousand  tons  of 
milling  ore  has  already  been  proved,  and  surface 
indications    in    unproved    ground    are    excellent. 


IN  THE  last  12  months  the  attention  of  every 
patriotic  engineer  has  been  directed  toward  an 
increase  in  domestic  production  of  a  group  of 
essential  materials  popularly  known  as  war  minerals. 
The  shortage  in  these  minerals  has  been  due  to  in- 
creased consumption  and  to  decreased  imports.  Efforts 
to  remedy  this  condition,  which  in  some  instances  has 
become  serious,  are  being  concentrated  along  several 
lines,  and  the  situation  is  demanding  the  cooperation 
of  both  the  Federal  and  state  geological  surveys,  as 
well  as  the  U.  S.  Bureau  of  Mines  and  the  War  In- 
dustries Board.  Operating  mines  are  being  equipped 
to  handle  a  greater  output ;  some  abandoned  mines  have 
been  reopened,  and  a  number  of  undeveloped  deposits 
are  being  explored.  One  of  the  most  interesting  and 
promising  of  recent  developments  is  the  conversion  of 
the  old  Haile  gold  mine,  near  Kershaw,  S.  C,  into  a 
pyrite  mine. 

The  Haile  gold  mine  is  of  historic  interest  to  the 
engineering  profession,  as  it  is  the  most  systematic 
and  successful  gold-mining  operation,  as  well  as  the 
largest   single   producer   of   gold,    in   the    Appalachian 


"Mining   geologist,    200    Fifth   Ave.,   New   York. 


region.  It  was  at  the  Haile  mine,  also,  that  Adolph 
Thies,  for  many  years  the  manager,  invented  and  estab- 
lished the  barrel-chlorination  process,  which  was  after- 
ward successfully  operated  in  other  parts  of  the  country. 
Actual  mining  was  begun  about  1830,  and  the  mine  was 
operated  almost  continuously  from  that  time  until  1908, 
when  Ernest  Thies,  then  mine  manager,  was  killed  by 
a  boiler  explosion.  The  Haile  mine  has  been  visited 
by  many  geologists  and  engineers,  who  may  therefore 
be  interested  in  its  present  condition. 

The  rocks  of  this  area  are  for  the  most  part  extremely 
old  volcanic  tuffs  and  porphyry,  which  have  been  mashed 
and  recrystallized  until  they  now  appear  as  alternating 
bands  of  almost  pure  sericite  and  highly  siliceous 
quartz-sericite  schists.  The  strike  of  these  schists 
varies  between  50  and  70°  east  of  north,  the  dip  being 
from.  50  to  65'  northwest.  These  rocks  have  been 
cut  at  about  right  angles  by  a  series  of  large  and 
small  diabase  dikes,  though  a  few  small  dikes  cut  the 
schists  at  oblique  angles.  The  only  other  eruptive 
rock  that  I  saw  is  a  feldspar  porphyry  exposed  in  a 
road  about  a  quarter  mile  southeast  of  the  Haile  pit. 
The  width  of  this  porphyry  could  not  be  determined, 
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but  it  is  older  than  the  diabase  dikes.  It  is  parallel 
with  the  schist,  and  is  slightly  mashed. 

Overlying  the  high  ground  in  this  area  are  Cretaceous 
sands  which  cos-er  a  large  part  of  the  country  rock. 
The  schists  are  highly  jointed,  and  some  movement  has 
occurred  along  shear  zones  parallel  with  the  strike,  but 
only  one  well-defined  fault  plane  was  observed.  This 
fault  is  vertical  and  cuts  the  rocks  at  the  north  end 
of  the  Bumalo  pit  in  a  direction  about  N  20°  E. 
There  seems  to  have  been  considerable  movement  along 
this  fault,  and.  though  the  exact  direction  of  the  throw 
has  not  been  determined,  it  is  probably  from  northeast 
to  northwest.  The  formations  on  Red  Hill,  which  is 
northeast  of  the  fault,  do  not  seem  to  conform  to  those 
worked  in  the  Haile  and  Bumalo  pits,  which  are  on 
the  southwest  side,  although  they  are  directly  in  line. 
It  was  from  these  two  pits,  together  with  the  Beguelin 
pit;  that  most  of  the  ore  mined  by  the  Haile  Gold 
Mining  Co.  was  taken. 

Graton  has  described  the  orebodies  of  the  Haile  mine 
as  replacement  deposits  similar  in  origin  to  those  which 
occur  associated  with  the  older  volcanic  rocks  in  other 
parts  of  the  Appalachian  region.  Such  deposits  are 
more  common  in  the  fragmental  tuffs,  which  afford  easy 
passageways  for  ore-bearing  solutions.  In  the  recrystal- 
lization  of  the  interbedded  volcanic  tuffs  and  porphyry 
f^ows  under  pressure,  these  rocks  have  been  squeezed 
into  alternating  parallel  bands  of  almost  pure  slaty 
sericite,  and  highly  silicified  schists.  Pyritization,  which 
has  taken  place  in  both  the  sericitic  and  siliceous  rocks, 
is  widespread  and  deep  seated. 

Some  have  been  led  to  believe  that  the  presence  of 
intrusive  igneous  rocks,  in  the  form  of  large  diabase 


OLD    HAILE    .STAMP    MILL,    REMODELED    BY    KERSHAW 
COMI'ANY    TO    PRODUCE    PYRITE    CONCENTRATES 

dikes,  which  cut  the  .schists  at  right  angles  to  the  strike, 
ha.v  played  an  important  part  in  ore  deposition.  Though 
these  dikes  may  have  influenced  the  secondary  enrich- 
ment of  the  ore  to  a  limited  extent  along  their  contact 
with  the  incloHing  rocks,  the  original  deposition  of  the 
pyrjte  in  the  form  of  disseminated  crystals,  which 
haK  partly  replaced  the  schists  over  a  wide  area,  is 
probably  much  older  than  the  dikes.  In  the  foot  walls 
of  the  Haile  and  Bumalo  pits,  the  strike  and  dip  of 
the   schi.sts   var>'   a    few   degrees    from   the   strike   and 


dip  of , the  original  bedding  planes  of  the  tuffs.  Here 
the  outlines  of  large  and  small  fragments  of  tuff  are 
well  preserved,  and  in  some  places  the  fragments  are 
completely  replaced  by  pyrite,  exhibiting  a  striking  ex- 
ample of  selective  replacement. 

It  is  natural  to  suppose  that  in  an  old  series  of 
mineralized  schists,  which  have  been  subjected  to  the 
processes  of  weathering  and  erosion  over  a  long  period 


ANOTHER    VIE^\'    OF    KERSHAW    COMPANY'S    MILL 

of  years,  descending  solutions,  which  have  always  kept 
the  weathering  well  ahead  of  the  erosion,  have  acted 
as  agents  of  secondary  enrichment  in  the  sulphides. 
The  increase  of  sulphides  with  depth,  as  revealed  in 
a  general  way  by  the  development  work  and  by  the 
filling  in  of  small  crevices  and  partings  along  joint 
planes  with  pyrite  at  the  depth  of  100  ft.  below  the 
surface,  is  strong  evidence  that  there  has  been  secondary 
enrichment. 

Schists  All  Impregnated  With  Pyrite 

The  whole  series  of  schists  is  more  or  less  impregnated 
with  pyrite,  and  along  some  zones  this  mineral  is 
highly  concentrated.  Gold,  however,  seems  to  favor  the 
more  siliceous  zones,  whereas  sulphides  are  richer  in 
the  sericitic  zones.  In  some  places,  the  schists  will 
yield  from  25  to  30%  sulphur,  though  wide  belts  may 
contain  from  15  to  20%  sulphur.  In  a  few  spots,  mas- 
sive pyrite  occurs  in  lenses  around  which  the  schists 
are  folded.  These  lenses,  as  far  as  they  have  been 
developed,  are  short,  thick  bodies  which  pinch  abruptly 
both  laterally  and  vertically.  Two  of  these  lenses  on 
Red  Hill,  which  were  stoped  out  by  A.  K.  Blakeney, 
measured  roughly  20  x  30  ft.  and  18  x  25  ft.,  respec- 
tively, in  horizontal  section,  and  pinched  out  at  a  depth 
of  about  100  ft.  below  the  surface.  Together,  they 
are   reported  to  have  yielded  8500  long  tons  of  lump 
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pyrite  which  carried  an  average  of  slightly  more  than 
48%   sulphur. 

Quartz  lenses  and  stringers  which  conform  roughly 
to  the  strike  of  the  schists  are  frequent,  but  carry 
neither  gold  nor  sulphur,  except  in  small  quantities. 
According  to  Graton,'  the  gold-bearing  orebodies  are 
lenticular  in  form,  and  are  influenced  in  their  positions 
by  the  structure  of  the  rocks  in  which  they  occur. 
Their  longest  horizontal  dimension  lies  in  a  northeast- 
southwest  direction,  and  they  dip  to  the  northwest. 
The  gold  content  of  these  bodies  has  proved  variable, 
ranging  from  $2  to  $40  per  ton.  Records  of  the  old 
workings  show  that  the  quantity  of  gold  was  larger 
in  the  zone  of  oxidation  and  decreased  steadily  with 
depth  in  the  sulphides.  In  1883,  the  average  value 
of  the  gold,  which  was  then  mined  to  a  depth  of  75  ft., 
is  reported  to  have  been  $11  per  ton;  in  1887,  it  was 
$6;   in   1900,  $4;  and  in   1904,  about  $3  per  ton. 

An  interesting  occurrence  of  molybdenite  with  plates 
of  free  gold  is  noted  in  both  the  Haile  and  the  Bumalo 


me  to  believe  that  there  has  been  a  horizontal  displace- 
ment of  the  rocks  from  northeast  to  northwest  between 
Red  Hill  and  the  Bumalo  pit. 

Red  Hill  has  been  so  named  on  account  of  the  large 
amount  of  gossan  float  in  the  form  of  red  hematite. 
The  decomposed  schists,  wherever  uncovered,  are 
t.tained  with  iron  oxide,  but  the  indications  of  the 
presence  of  rocks  rich  in  pyrite  are  more  abundant 
on  Red  Hill  than  elsewhere.  Another  hill  about  400 
ft.  southeast  of  the  mill  also  has  gossan  outcrops,  but 
has  not  been  drilled  or  developed.  North  of  the  reser- 
voir and  northwe.st  of  Red  Hill,  a  third  and  similar 
outcrop,  which  has  not  been  developed,  occurs. 

The  Haile  and  Bumalo  pits  are  now  about  half 
filled  with  water,  but  by  using  a  boat  I  could  examine 
the  walls  of  the  pits  just  above  the  water  line.  In 
the  southeast  corner  of  the  Haile  pit  is  a  belt  of  sericite 
and  pyrite,  about  20  ft.  wide,  which  will  yield  about 
25%  sulphur,  and  which  grades  into  leaner  material 
on   either  side.     This   belt   does   not   appear   north   of 
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pits.  The  molybdenite  seems  to  be  concentrated  along 
an  almost  vertical  shear  zone  parallel  with  the  strike 
of  the  schists  and  shows  in  highly  slickensided  faces, 
upon  which  thin  plates  of  native  gold  have  been  de- 
posited. I  also  observed  small  groups  of  needle-like 
crystals  of  rutile,  associated  with  pyrite  and  inclosed 
in  sericite,  and  occurring  in  the  northeast  end  of  the 
Bumalo    pit. 

As  already  stated,  where  the  pyrite  contents  was 
high,  especially  in  the  soft  sericitic  schists,  gold  was 
in  general  correspondingly  low.  For  this  reason,  the 
highly  pyritic  zones  have  been  avoided,  and  little  men- 
tion has  been  made  of  them,  even  as  a  possible  source 
of  pyrite.  Recent  developments,  however,  have  shown 
that  on  Red  Hill,  on  the  northeast  side  of  the  192-ft. 
diabase  dike  and  in  line  with  rocks  of  the  Haile  and 
Bumalo  pits,  the  schists  are  less  siliceous  and  are  highly 
pyritized.  In  fact,  it  is  difficult  to  orient  the  rocks 
of  Red  Hill  with  those  of  the  Haile  pit,  and  a  study 
of  the  surface  exposures  in  this  area,  as  stated,  leads 


'Graton,   L.    C.   U.    S.    G.    S.    Bull,    293,   "Gold   and   Tin    Deposits 
of  the  Southern  Appalachians." 


the  32-ft.  diabase  dike,  which  cuts  the  pit  about  mid- 
way. Near  the  hanging  wall  in  the  Bumalo  pit  is 
another  zone  of  soft  sericite,  about  15  ft.  wide,  which 
will  probably  yield  about  30%  sulphur.  Old  records 
of  the  underground  workings  show  that  this  last  body 
of  ore  is  about  25  ft.  wide  at  the  200-ft.  level  and 
is  rich  in  pyrite. 

New  Orebouies  Found  on  Reopening  Old  Mine 

In  the  summer  of  1915,  A.  K.  Blakeney,  a  resident  of 
Kershaw,  reopened  an  old  shaft  on  Red  Hill  which 
had  been  sunk  to  a  depth  of  about  100  ft.  on  a  body 
of  massive  pyrite  before  it  was  abandoned.  As  this  was 
about  the  vertical  limit  of  the  pyrite  lens,  the  shaft 
was  not  continued  below  this  depth.  This  mine  was 
operated  by  Mr.  Blakeney  continuously  from  August, 
1915,  until  June,  1917,  during  which  time  he  stoped 
out  the  orebody  developed  by  the  shaft  as  well  as  an- 
other massive  pyrite  lens  which  was  discovered  by 
crosscutting  on  the  50-ft.  level  about  50  ft.  to  the  south- 
east. As  stated,  about  8500  tons  of  pyrite  was  taken 
from  these  two  lenses.    After  the  lump  ore  was  worked 
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out,  underground  development  work  was  continued  on 
the  50-ft.  and  100-ft.  levels  in  the  hope  of  striking 
another  lens  of  massive  pyrite.  This  work,  which  con- 
sisted of  about  600  ft.  of  crosscuts  and  drifts,  did  not 
encounter  new  lenses,  but  developed  a  zone  of  good 
milling  ore  about  130  ft.  wide,  which  has  a  general 
northeast-southwest  trend  and  conforms  roughly  to  the 
strike  and  dip  of  the  inclosing  sericitic  schists.  During 
this  period,  28  Calyx-drill  holes,  varying  in  depth  from 
75  to  140  ft.,  were  also  put  down  on  Red  Hill.  These 
holes  penetrated  some  small  bodies  of  lump  ore  and 
partly  developed  another  zone  of  good  milling  ore  about 
110  ft.  wide,  running  parallel  with  the  130-ft.  zone 
developed  from  the  Blakeney  shaft  and  separated  from 
it  by  about   50   ft.  of  pure  sericite,   low   in  sulphides. 

Old  Drill-Hole  Records  Available 

A  Keystone-drill  hole,  put  down  on  Red  Hill  by  Ernest 
A.  Thies  in  1904,  was  started  in  the  lean  zone  which 
separates  the  two  parallel  bodies  of  mill  ore,  and  reached 
the  orebody  developed  from  the  Friday  shaft  about  125 
ft.  below  the  surface.  From  this  point  to  a  depth  of 
275  ft.,  which  is  the  bottom  of  the  hole,  the  daily 
records   read  as   follows: 

Aug.  30 — Well  No.  7,  125  ft. ;  material  harder,  with  more 
pyrite :    no   free   gold. 

Aug.  31 — 135  ft.  :  heavy  sulphurets  resembling  mateiial  taken 
from   60 -ft.    shaft. 

Sept.   1-2 — Xo   progress. 

Sept.   3 — 157  ft.  ;   quite  heavy  in  pyrite,  but   no  free  gold. 

Sept.  5 — 163  ft.;  still  quite  heavy  pyrite;  resembles  oie,  but 
carries  no  free  gold. 

Sept.  6 — 178  ft.  ;  quite  heavy  pyrite  ;  hard  and  soft  streaks. 

Sept.  7 — 195  ft.  ;  from  180  to  190  ft.,  very  heavy  sulphurets 
and  quite  soft ;  at  195  ft.,  somewhat  harder  and  not  so  heavy 
in   pyrite. 

Sept.  8 — 207  ft.  ;  material  continues  soft  and  quite  heavy  in 
pyrite,  at  times  as  high  as  50  per  cent. 

Sept.  9 — 221  ft.  ;  material  continues  about  the  same  ;  soft,  heavy 
sulphurets. 

Sept.  10 — 235  ft.  ;  heavy  sulphureted  material ;  same  as  it  has 
been. 

Sept.  12 — 251  ft.  ;  material  is  soft  and  very  heavy  in  pyrite. 

Sept.   14 — 275   ft.  ;   material  soft  and  very  heavy  in  pyrite. 

This  is  as  deep  as  300-ft.  rope  will  permit.  Drill  has  been 
moved  to  place  for  Xo.  8  well.  It  looks  very  much  as  if  we  have 
here  a  vein  of  pyrite  material  of  immense  size. 

Keystone-drill  hole  No.  9,  situated  about  300  yd. 
southwest  of  Haile  pit,  daily  records  read  as  follows: 

Sept.  22,  19l4 — 23  ft.;  very  heavy  sulphurets;  resemble  those  of 
No.  5  shaft. 

Sept.   23 — 53  ft.  ;  very  heavy  sulphurets,  but  not  so  hard. 

Sept.  24 — 85  ft.  ;  very  heavy,  somewhat  harder,  carrying  at  least 
90 ''r  sulphides.  If  it  does  not  contain  any  gold  and  continues 
heavy  in  sulphides,  it  may  be  of  value  as  a  sulphuric  acid  proposi- 
tion. 

Sept.  26 — 105  ft.  ;  from  80  ft.  on,  the  material  has  been  very 
changeable,  hard  and  then  soft,  but  at  all  times  very  heavy  in 
•sulphurets. 

Sept.  27 — 120  ft.  :  material  is  of  medium  hardness,  quite  heavy 
in   pyrite. 

Calyx-drill  hole  No.  28,  situated  between  Bumalo  pit 
and  192-ft.  diabase  dike: 

Aug.    26,    1917 — Well    Xo.    28;    20    ft.;    heavy   oxidized    mateiial. 

Aug.  27 — 60  ft.  deep.  From  20  ft.  down  to  60  ft.  very  heary 
sulphides,  with  some  good  bodies  of  massive  pyrite.  Matei-ial 
quite  soft. 

Aug.  28 — 87  ft.  deep.  Continues  in  heavy  pyrite,  with  some 
lump    pyrite.      Bottomed    at    87    feet. 

Haii i:  Property  Taken  Over  by  New  Company 

In  June,  1917,  the  Kershaw  Mining  Co.,  a  close  cor- 
poration, was  organized  for  the  purpose  of  mining  and 
milling  pyrite  ore.  The  new  company  took  over  the 
entire  Haile  gold-mine  property  and  began  development 
work  at  once.  Hy  this  time,  the  stopes  in  the  Blakeney 
working.s,  which  were  poorly  timbered,  had  caved  badly 
from  the  surface,  leaving  two  large  open  pits  and  crush- 
ing the  shaft  timbers.  A  new  shaft,  known  as  the 
Friday  .shaft,  was  started  about  200  ft.  south  of  the 
Blakeney  .shaft,   frtun   which   a  crosscut  was  driven  to 


the  southeast  at  the  80-ft.  level  for  a  distance  of  100 
ft.,  and  to  the  northwest  for  a  distance  of  50  ft. 
Parallel  drifts  were  driven  to  the  northeast  and  south- 
west from  the  crosscut,  making  in  all,  up  to  this  time, 
about  750  ft.  of  development  work  on  the  80-ft.  level. 
A  crosscut  is  now  being  driven  from  the  north  end  of 
one  of  these  drifts  to  connect  with  the  Blakeney  work- 
ings. All  this  work  has  been  in  the  110-ft.  zone,  which 
was  partly  developed  by  the  Calyx-drill  holes.  In  the 
new  work,  several  lenses  of  massive  pyrite  were  encoun- 
tered, but  none  of  them  has  as  yet  proved  to  be  of 
large  dimension.  Five  raises  have  been  put  up  from 
the  80-ft.  level  to  the  oxidized  zone,  and  one  raise 
was  driven  through  to  the  surface.  On  Red  Hill,  the 
zone  of  oxidation  varies  from  10  to  30  ft.  in  thickness, 
the  contact  with  the  underlying  schists  and  sulphides 
being  sharply  defined. 

The  Haile  gold  mine,  which  was  operated  successfully 


CLEANING   UP   DUMP   AT  FRIDAY   SHAFT,  KERSHAW 
MINING    COMPANY 

for  such  a  long  period,  had  accumulated  a  large  amount 
of  equipment,  such  as  boilers,  engines,  hoists,  com- 
pressors, stamp  batteries,  crushers  and  tables,  besides 
about  one  mile  of  light  rail,  one  small  saddle-tank  loco- 
motive, a  number  of  ore  cars,  a  machine  shop  and  a 
number  of  good  houses.  Much  of  the  material  is  in 
good  repair  and  is  being  used,  though  a  large  amount 
is  obsolete  and  has  gone  to  the  scrap  heap.  The  stamp 
batteries  in  the  old  60-stamp  mill  have  been  replaced 
by  jigs,  rolls  and  crushers,  the  new  mill  now  having 
a  capacity  of  300  tons  of  ore  in  24  hours.  On  account 
of  a  labor  shortage,  however,  the  mill,  which  was  started 
on  Mar.  18,  1918,  has  been  running  only  about  nine 
hours  out  of  every  24  since  that  time. 

The  mill  thus  far  has  been  fed  entirely  with  ore 
taken  from  the  Blakeney  shaft  and  from  the  Friday 
shaft  in  development  work,  all  of  the  run-of-mine  mate- 
rial going  to  the  mill,  which  has  been  producing  about 
25  tons  of  concentrates  in  nine  hours.  The  run-of- 
mine  ore  from  the  development  work  has  yielded  about 
25 ';f  pyrite.  The  sulphur  content  of  the  concentrates 
has  been  about  47%,  and  the  fines,  which  are  pot 
dusty,  are  giving  entire  satisfaction.  The  pyrite,  being 
disseminated  in  large  and  small  crystals,  separates 
readily  from  the  soft  sericitic  schist  and  makes  an  ideal 
mill  ore.     The  sludge  from  the  jigs  is  recovered  in  two 
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large  settling  tanks,  from  which  it  passes  over  four 
Wilfley  tables.  Each  of  these  tables  is  making  about 
one  ton  of  concentrates  in  nine  hours. 

An  interesting  feature  of  the  milling  operation  is  that 
the  overflow  from  the  settling  tanks  is  a  finely  divided 
white  powder  that  feels  like  talc  powder.  This  material 
represents  the  sericite  in  the  schist  after  most  of  the 
free  silica  has  been  taken  out,  and  is  fairly  high  in 
potash.  The  potash,  of  course,  is  in  the  form  of  a 
silicate  and  is  insoluble,  but  the  material  is  a  byproduct, 
and,  being  extremely  finely  divided,  should  be  in  about 
the  right  condition  for  heat  or  chemical  treatment  by 
some  of  the  potash-extraction  processes.  When  the  mill 
is  running  24  hours  a  day,  there  will  probably  be  pro- 
duced from  50  to  75  tons  of  this  finely  divided  sericite 
daily.  An  analysis  of  these  tailings,  made  in  the 
McCandless  Laboratory,  of  Atlanta,  Ga.,  is  as  follows: 
Moisture  on  air-dried  sample,  0.78%;  SiO^,  47.25%; 
AlA.  35.30%  ;  K.O  as  silicate,  8.52  per  cent. 

The  mine  is  about  three  miles  from  the  railroad,  but 
the  sand-clay  road  is  good  most  of  the  year,  and  the 
concentrates  are  now  being  hauled  with  two  three-ton 
trucks.  By  direct  line  on  an  easy  grade,  a  spur  con- 
nection could  be  made  with  the  Southern  Ry.  at  Ker- 
shaw, which  would  not  be  more  than  two  and  one-half 
miles  long,  but  this  is  not  contemplated  at  present. 

Mining  by  Steam  Shovel  Probably  Best  for 
THE  Red  Hill  Deposits 

All  of  the  development  work  on  Red  Hill  leads  to  the 
conclusion  that  the  most  economic  way  of  mining  the 
ore  will  be  by  an  open-cut  method  involving  stripping 
and  mining  with  steam  shovel,  though  for  the  present 
some  ore  may  be  taken  from  the  Friday  shaft  by  mill- 
hole  operations.  The  ore  is  so  badly  jointed  and  is  of 
such  a  greasy  talcose  character  that  it  has  been  found 
dangerous  to  stope  except  in  limited  volume.  An  open 
cut  has  been  started  over  the  old  Blakeney  workings, 
taking  advantage  of  the  two  large  surface  caves,  which 
have  carried  the  overburden  to  several  feet  below  the 
zone  of  oxidation,  making  an  excellent  entry  for  the 
steam  shovel.  As  the  ore  varies  somewhat  in  richness 
within  the  workable  orebodies,  open-cut  mining  will 
make  possible  easy  selection  of  the  better  grades,  al- 
lowing the  low-grade  streaks  to  be  sent  to  the  dumps. 

Good  mill  ore  now  blocked  out  on  the  two  parallel 
zones  of  mineralized  schists  is  estimated  to  be  not  less 
than  300,000  tons.  In  this  estimate  no  allowance  was 
made  for  ore  below  the  100-ft.  level,  or  beyond  the 
horizontal  limits  of  the  development  work.  An  addi- 
tional ore  reserve  is  partly  developed  in  the  highly 
pyritized  sericite  belts,  mentioned  previously,  in  the 
Haile  pit  and  in  the  Bumalo  pit.  This  ore  is  known 
to  reach  a  depth  of  more  than  250  ft.,  but  has  not 
been  sufficiently  developed  to  warrant  a  fair  estimate  of 
tonnage.  Besides  this,  I  feel  that  the  ground  underlying 
those  heavy  gossan  outcrops  which  have  not  been  devel- 
oped must  represent  a  large  tonnage  of  workable  ore. 

A  significant  feature  of  the  work  thus  far  is  the  fact 
that  all  of  the  material  taken  from  crosscuts  and  drifts 
in  the  Blakeney  shaft  and  the  Friday  shaft  has  been 
eent  to  the  mill  without  selection,  and  has  yielded  about 
one  ton  of  concentrates  to  four  tons  of  ore.  There  is 
every  reason  to  believe  that  if  care  be  taken  to  waste 
Pome  of  the  leaner  streaks,  the  ore  sent  to  the  mill  can 


be  made  to  average  one  ton  of  concentrates  to  three 
tons  of  ore  with   little  additional  cost. 

So  far  as  is  known,  there  is  no  other  body  of  pyrite 
in  this  country,  or  certainly  in  the  East,  which  can 
be  worked  profitably  from  open  cut  and  be  made  to 
produce  high-grade  concentrates.  Now  that  the  short- 
age in  pyrite  has  become  critical,  the  factor  of  great 
importance  in  connection  with  this  mine  is  that  the 
daily  output  can  be  doubled  or  tripled  on  short  notice. 


Novel  Method  of  Making  Copper  Plate* 

As  the  export  of  copper  from  Great  Britain  was  prac- 
tically prohibited  soon  after  the  outbreak  of  the  war, 
goods  manufactured  from  this  metal  have  become  scarce 
in  Rhodesia,  and  the  price  has  advanced  greatly.  The 
difficulty  of  obtaining  copper  plates  for  amalgamation 
purposes  in  batteries  is  an  instance.  The  attention  of 
the  Rhodesia  Munitions  and  Resources  Committee  was 
called  to  the  shortage  in  connection  with  the  require- 
ments of  a  mine  which  consumes  a  large  number  of 
battery  plates  per  annum.  Crushing  is  conducted  in 
cyanide  solution,  and  a  considerable  proportion  of  pulp 
passing  over  the  plates  is  coarse,  the  result  being  that 
the  plates  wear  away,  partly  by  attrition  but  largely 
by  the  action  of  cyanide. 

Inquiries  showed  that  one  or  two  small  pieces  of  cop- 
per plate  had  already  been  produced  experimentally  at 
the  Falcon  mine.  These,  however,  had  been  made  by 
the  ordinary  electrolytic  refining  method,  and,  on  ac- 
count of  the  coarse  crystalline  and  striated  deposit, 
would  have  been  unsuitable  for  battery  purposes. 

The  Falcon  company  is  the  only  producer  of  blister  cop- 
per in  Rhodesia,  and  with  its  large  electric  power  plant 
was  therefore  best  able  to  produce  the  finished  article. 

It  was  considered  that  the  making  of  the  plates  on  a 
revolving  mandril  offered  the  best  prospects  of  success, 
and  this  method  was  decided  on.  It  was  first  introduced 
by  the  Elmore  brother?  about  1888  for  the  making  of 
copper  tubes  and  other  hollow  copper  articles  by  electro- 
deposition.  In  their  scheme  the  mandril,  which  was  the 
cathode,  was  revolved  in  the  electrolytic  bath,  and  the 
smooth  dense  deposit  obtained  by  agate  burnishers 
traveling  slowly  backward  and  forward  over  the  length 
of  the  mandril. 

The  first  experiment  at  the  Falcon  mine  was  made  with 
a  revolving  mandril.  Finely  ground  silica  was  used  in 
the  electrolyte  to  obtain  the  necessary  skin  friction,  but 
the  result  was  not  satisfactory.  Hide  hanging  over  the 
mandril  was  next  tried,  but  with  unsatisfactory  results. 

The  third  experiment  was  made  on  the  same  principle 
as  the  original  Elmore  process,  but,  instead  of  using 
agate  burnishers,  an  oil-stone  was  kept  traversing  to 
and  fro  along  the  mandril. 

This  was  successful,  and  the  first  plate  was  produced 
at  the  end  of  April  of  this  year.  The  dimensions  are 
5  ft.  X  4  ft.  X  J  in.  thick,  which  is  the  size  required  for 
the  copper  plates.  The  electrolyte  is  kept  in  sufficient 
agitation  by  the  action  of  the  revolving  mandril,  which 
is  coated  with  a  mixture  of  stove  polish,  turpentine  and 
a  small  quantity  of  beeswax.  This  allows  the  finished 
copper  to  be  removed  from  the  mandril  without  difficulty. 
It  is  cut  longitudinally  and   rolled  flat   ready   for  use. 


♦Abstract    from    1918    Report    of    the     Rhodesia    .Munitions    and 
Resources   Committee. 
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Ore  Car  Designed  at  Hecla  Mine 


By  C.   T.   rice 


A  car  haviyig  a  capacity  of  82  cu.ft.  that  can 
be  Inicered  through  a  4  .»"  5-ft.  shaft  compartment 
and  pass  around  a  28-ft.  curve  on  a  2U-in.  track 
is  described  in  detail.  It  can  he  built  with  the 
equipment  ordinarily  found  in  the  7nachine  shop 
of  a  mine  large  enough  to  be  using  train  haulage 
underground    and    is    economical    and    efficient. 

THE  best  car  for  train  haulage  at  shaft  mines 
that  I  have  ever  seen  is  the  one  designed  by 
J.  B.  Sloan,  master  mechanic,  and  C.  H.  Foreman, 
?ngineer,  of  the  Hecla  Mining  Co.,  which  has  now  been 
in  use  at  the  Hecla  mine,  Burke,  Idaho,  for  several 
month?.  This  car  not  only  has  a  capacity  of  82  cu.ft., 
and  holds  approximately  5i  tons  of  Hecla  ore,  but  is 
so  built  that  it  can  readily  be  taken  down  a  4  x  5-ft. 
shaft  compartment,  and  yet  will  easily  go  around  a 
28-ft.  curve  on  a  24-in.  track. 

The  car  is  of  entirely  new  design.  The  body,  instead 
of  being  carried  on  longitudinal  sills  with  the  trucks 
fastened  to  the  latter,  is  mounted,  so  as  to  lessen  the 
height,  directly  upon  the  wheel  trucks  by  means  of 
truck  plates.  Extraordinary  flexibility,  though  the  car 
is  about  10  ft.  long  and  24-in.  gage,  is  obtained  by 
using  a  bolster  and  turntable  truck  at  each  end.  This, 
together  with  the  use  of  14-in.  wheels,  makes  it  possible 
to  keep  the  top  of  the  car  4  ft.  8  in.  from  the  rails, 
and  prevents  the  car  from  being  top-heavy.  By  a 
slight  modification  of  the  truck  and  the  use  of  12-in. 
wheels,  the  same  body  is  used  on  an  18-in.  track  and 
works  equally  well. 

Owing  to  the  absence  of  longitudinal  sills,  the  car 
body  is  reinforced  in  several  ways  to  prevent  tele- 
scoping in  case  of  wreck.  This  reinforcement  comes 
partly  from  a  2  x  2  x  i!-in.  angle  iron  top  rim  of  the 
body,  partly  from  1^-in.  bumper  rods  and  2^  x  2i  x 
i-in.  angle  irons  riveted  to  the  side  plates  of  the  body 
to  carry  the  hinges  of  the  bottom  doors,  but  mainly 
from  the  .3-in.  lapping  of  the  top  and  bottom  side  plates 
upon  each  other  about  one-third  way  up  the  car  body. 

Method  of  Lowering  Car  Into  Mine 

In  lowering  the  car  down  a  shaft,  the  body  is  dis- 
mounted from  the  trucks,  which  are  placed  on  the  cage. 
Suspended  from  a  yoke  by  chains,  it  is  then  swung 
under  the  cage  and  slowly  lowered  in  that  manner.  The 
dismounting  of  the  car  body  is  simple.  The  cotters  are 
removed  from  the  king  pins  that  hold  the  trucks  and 
body  together,  and  the  body  is  lifted  off.  The  assem- 
bling i.s  almost  as  easy.  When  the  level  is  reached, 
the  truck-s  are  properly  positioned  on  the  turn  sheets, 
and  the  car  body  is  swung  into  place  on  them  as  the 
cage  is  slowly  lowered.  By  doing  away  with  sills,  full 
advantage  is  taken  of  free  space  in  the  shaft  to  obtain 
car  capacity. 

The  bottom  doors  of  the  car,  as  shown  in  Fig.  1, 
are  closed  by  means  of  chains  passing  around  a  ratchet 
shaft.  A  quick  discharge  of  ore  is  obtained  by  pulling 
the  locking  arm   and   relea.sing  the  ratchet  wheel.     A 


keep  on  the  chains  stops  the  doors  when  they  are 
almost  flush  with  the  inside  faces  of  the  rails.  In  this 
way  the  ore,  as  it  discharges,  is  kept  from  getting  on 
the   track   and    causing   subsequent   derailment. 

By  using  four  wheels  on  each  truck  and  cottering  the 
king  pins  so  that  the  bolsters  have  a  half-inch  vertical 
play  on  the  turntables  of  the  trucks,  enough  flexibility 
is  provided  between  body  and  truck  to  make  the  car 
ride  well  even  when  the  track  is  very  uneven.  Conse- 
quently the  car  is  not  easily  derailed.  This  is  important, 
as  the  car  weighs,  when  loaded,  about  eight  tons,  and, 
when  empty,  about  2i  tons.  But  compared  to  its  capac- 
ity the  dead  weight  is  not  large  for  a  mine  car  intended 
for  train   haulage. 

In  building  the  car  no  machining  of  parts  is  required, 
as  trucks  and  bolsters  are  rough-cast  and  used  in  that 
form,  being  bolted  together  with  two-ply  belting  be- 
tween to  insure  a  tight  fit.  Moreover,  except  for  the 
wood  blocks  that  are  put  between  the  truck  plates  and 
the  bumping  blocks  to  act  as  shock  absorbers,  all  work 


FIG.  1.   HECLA  ORE  CAR — BOTTOM  DOOR  OPEN 

on  the  car  is  ordinary  blacksmithing.  True,  the  end 
plates  and  the  bottom  side  plates  of  the  car  body  must 
be  bent  to  shape,  but  this  is  easily  accomplished  in 
any  shop  having  power  shears,  such  as  the  26-in. 
Improved  Doty,  with  the  aid  of  a  few  special  tools 
that  I  will  describe  later. 

The  body  of  the  car  is  made  up  mainly  of  }-in. 
plates.  Each  end  plate  is  a  single  piece  bent  to  shape. 
Each  side  consists  of  a  bottom  and  top  side  plate  lapped 
and  riveted  together  so  as  to  obtain  a  double  thickness 
for  stiffening  the  car  body  lengthwise  and  to  enable 
ordinary  sizes  of  plate  to  be  used.  The  side  and 
end  plates  are  brought  together  by  means  of  3  x  3  x 
i^-in.  angle  irons.  Ninety-degree  angle  irons  are  used 
for  fastening  the  end  and  top  side  plates  together. 
Special  angles  are  needed  to  join  the  end  plates  and 
the  bottom-side  plates.     All  rivets  are  driven  hot. 

The  hinges  for  carrying  the  bottom  doors  are  bolted 
to  angle  irons  riveted  to  the  side  plates  of  the  car 
body    near   their    bottom    edge.      The   doors   consist   of 
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FIG    2       DETAILS  OF  ORE  CAR  DEVELOPED  AT  THE  HECLA  MINE,   BURKE.   IDAHO 
The  car  has  a  capacity  of  82  cu.ft,  but  can  be  taken  down  a  4  x  5-ft.  shaft  compartment. 
It  will  take  a  28-ft.  curve  on  a  24-in.   track 
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•.-%-in.  plates  reinforced  by  riveting  pieces  of  angle  irons 
along  both  edges.  The  outer  piece  carries  the  hinges, 
and  the  inner  one.  with  the  aid  of  short  lengths  of 
angle  iron,  as  shown  in  Fig.  1,  carries  the  wheels  over 
which  the  door  chains  run.  Straps  over  the  wheels 
hold  the  chains  in  position.  At  one  end  the  chains  bolt 
to  the  truck  plat?.     At  the   other  they   pass  through 


tops  coming  flush  with  the  top  of  the  trucks.  This 
enables  the  trucks  to  swing  under  the  bolsters  on  sharp 
turns.  Slight  recesses  for  receiving  the  wheels  are 
also  ground  in  each  truck. 

The  bending  of  the  end  and  bottom-side  plates  is 
done  in  a  26-in.  improved  Doty  power  shears  by  means 
of  specially  designed  forming  tools  that  are  bolted  to 


JiTnrtact 


BENDtNO  BLOCK  a 
ruUXR  TOOL  STRAiaMTEHIHO  BLOCK  BEND/NO  BLOCK  A 

FIG.    3.      TOOLS    USED    FOR    BENDING    END    AND    BOTTOM-SIDE   PLATES   WITH   POWER   SHEARS   EMPLOYED 


holes  in  the  truck  plate  and  bolt  to  the  chain  shaft, 
which  is  carried  on  the  end  plate. 

The  only  thing  to  be  noted  in  the  design  of  the  turn- 
table truck  is  that  the  outer  ribs  for  catching  tha 
bolster  plate,  as  well  as  the  king-pin  boss,  are  made 
\  in.  lower  than  the  turntable  ring.  This  enables  the 
bolster  to  rock  on  the  turntable,  the  king  pin  being 
cottered  to  give  i-in.  vertical  play  between  the  two 
plates,  just  enough  to  give  flexibility  between  car  body 


its  jaws.  The  fuller  tool  used  is  shown  in  Fig.  3. 
When  bending  the  plate,  this  fuller  is  bolted  lengthwise 
to  the  upper  jaw  of  shears;  on  the  other  hand,  when 
taking  out  the  fluting  that  develops  in  the  plates  while 
the  bend  is  being  formed,  it  is  fastened  at  right  angles 
to  the  jaw.  In  the  same  cut  are  shown  the  bending  and 
straightening  blocks,  which  are  used  by  bolting  them 
to  the  lower  jaw  of  the  shears.  As  the  jaws  of  the 
26-in.  Doty  shears  that  are  used  have  a  maximum  move- 
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DET.MLS   OF  SPECIALLY  DESIGNED  BRAKE  FOR   HECT.A  ORE  CAR 
U — Foot  lever.      C — Brake  .shaft.      D — Brake    rod.     1} — Brake  block.     F — Bumper  rod  on 
brake  car  a.s   bent   to   clear  brake  .sliaft 


and  truck,  and  yet  keep  the  turntable  ring  of  the  bolster 
from  jumping  out  of  its  seat  on  the  truck. 

The  bol.ster.s  of  the  car  shown  in  the  drawing,  which 
i.s  mad-?  for  a  24-in.  track,  are  bolted  crossways  to  the 
truck  plates.  But  when  the  car  is  to  run  on  an  18-in. 
track,  the  bolsters  are  bolted  lengthwise  to  the  truck 
plates  with  2-in.  plates  between  the  wheel  housings  and 
the  turntable  plates,  and   12-in.  wheels  are  used,  th:;ir 


ment  of  only  1.}  in.,  the  bending  block  used  is  made  in 
two  parts,  A  and  E,  to  make  it  possible  to  get  suiificient 
bend  in  the  plates.  First  the  plate  is  bent  as  much  as 
it  can  be,  using  block  .4,  the  bending  block  proper. 
Then  block  H,  the  .shimming  block,  is  put  under  block 
.4  to  raise  it  higher  with  respect  to  the  jaws,  and  the 
desired  bend  in  the  plate  is  finally  developed.  The 
first  bend  in  the  plate  is,  of  course,  carried  clear  across 
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from  side  to  side  before  the  shimming  block  is  put  under 
block  A. 

In  such  a  makeshift  method  of  bending  the  plates 
with  the  machinery  available,  a  fluting  tends  to  develop 
in  them.  This  is  taken  out  by  replacing  the  bending 
block  with  the  straightening  block  and  turning  the 
fuller  tool  at  right  angles  to  its  former  position.  Then 
the  plate  is  worked  back  and  forth  under  the  jaw,  and 
the  fluting  worked  out.  The  wings  often  tend  to  warp 
or  bend  at  the  point  where  they  overhang  the  bending 
block,  and  this  kinking  is  also  worked  out  of  the  plate 
at  the  same  time  that  the  fluting  is  removed. 

Specially  Designed  Brake  Used  on  Hecla  Car 

The  cars  described  are  run  in  trains  of  seven  or 
eight  at  the  Hecla  mine.  The  last  car  of  the  train 
is  therefore  provided  with  a  brake  at  its  rear  end, 
which  is  of  rather  clever  design.  It  consists  of  a 
carrier  plate  A,  Fig.  4,  that  bolts  under  the  rear  truck 
with  a  piece  of  two-ply  belting  between.  One  arm  of 
this  carrier  plate  is  bored  to  receive  the  2-in.  brake 
shiaft.  The  other  wing  is  bored  to  receive  the  3-in. 
collar  of  the  foot  lever  B,  which  is  keyed  to  the  brake 
shaft  C  in  such  a  way  as  to  be  positioned  properly 
for  being  carried  by  the  carrier  plate  with  minimum 
overhang.  The  brake  shaft  is  turned  down  at  each 
end  to  form  a  1-in.  arm,  having  an  eccentricity  of 
i  in.,  for  carrying  the  brake  rods.  As  the  foot  lever 
is  18  in.  long,  a  strong  braking  action  is  obtained. 
The  brake  rods  D  are  cottered  on  the  eccentric  arms 
of  the  brake  shaft.  Each  rod  screws  into  a  nut  carried 
in  a  square  recess  cast  in  the  brake  block  E.  These 
blocks,  which  are  made  of  soft  cast  iron  to  permit  a 
good  braking  action  on  the  manganese  wheels  of  the 
car,  have  two  brake  faces,  so  that  all  four  wheels  of 
the  truck  are  braked  at  the  same  time.  By  screwing 
up  the  brake  rods,  wear  is  taken  care  of  in  the  brake 
blocks. 

In  order  to  permit  the  brake  truck  to  swing  suffi- 
ciently in  making  turns,  the  bolster  at  that  end  of  the 
car  is  machined  down  to  20  in.,  and  the  carrier  arms 
are  kept  as  far  apart  as  possible;  for  as  the  carrier 
plate  is  made  of  i-in.  iron,  little  play  would  be  left 
to  the  truck  on  a  24-in.  track  if  the  bolster  remained 
full  width. 

The  carrier  arms  are  bored  so  as  to  carry  the  brake 
shaft  just  clear  of  the  top  face  of  the  truck  plate  of 
the  car.  This  necessitates  a  bending  of  the  bumper 
rods  at  that  end,  as  shown  at  F  in  Fig.  4,  so  that  they 
will  clear  the  brake  shaft.  In  order  to  give  the  truck 
ample  play,  this  offset  in  the  bumper  rods  is  made  8 
in.  long. 

The  advantages  of  a  bottom-dump  car,  having  a 
capacity  of  82  cu.ft.,  for  underground  train  haulage 
at  shaft  mines  are  so  many  and  so  obvious  that  it  is 
unnecessarj'-  to  enumerate  them.  When  the  car  is  so 
simple  in  its  design  and  construction  and  is  so  carried 
on  its  trucks  that  it  can  go  around  curves  of  28-ft. 
radius,  as  is  possible  with  the  Hecla  car,  it  will  be 
apparent  that  an  almost  ideal  car  for  train  haulage 
has  been  developed.  Moreover,  the  car  runs  easily  and 
smoothly,  as  it  is  fitted  with  Taylor-Hyatt  roller-bearin-j 
axles,  and  it  should  find  favor  at  larger  shaft  mines 
where  electric  haulage  is  employed,  as  its  use  will  reduce 
the  man-power  required  to  handle  the  ore,  as  well  ar. 


th3  cost  of  haulage.  At  a  time  of  labor  shortage  such 
as  now  confronts  the  mining  industry,  this  is  no  small 
recommendation. 

Enemy  Technical  Periodicals  Available 

Following  the  passage  of  the  Trading-with-the-Enemy 
Act,  the  enemy  publications  committee  of  the  American 
Library  Association  was  granted  a  licen.se  by  the  War 
Trade  Board,  whereby  universities,  colleges,  and  public 
bodies  of  approved  character  might  secure  enemy 
publications  of  importance  to  research  in  science  and 
scholarship,  provided  the  Department  of  State  approved 
the  method  and  the  Censorship  Board  sanctioned  the 
admission  of  such  material.  Two  hundred  and  fifty-five 
magazines  have  been  approved  by  these  bodies,  and 
approved  institutions  may  enter  subscriptions  for  any 
of  them  through  the  secretary  of  the  committee  of 
the  American  Library  Association,  M.  L.  Raney,  Johns 
Hopkins  University,  Baltimore,  Md.  The  list  of 
periodicals  of  interest  to  technical  men  here  given  is 
abstracted  from  the  report  of  the  committee: 

CHEMISTRY 
Annalen  der  Chemie. 
Cheviisches  Zentralblatt. 
Deutsche  chemische  Gesellschaft,  Berichte. 
Jovrnal  fiir  praktische  Chemie. 
Kolloid-Zeitschrift. 
Zeitschrift  fiir  analytische  Chemie. 
Zeitschrift  fiir  angewandte  Chemie. 
Zeitschrift  fiir  anorganische  und  allgemeine  Chemie. 
Zeitschrift  fiir  physikalische  Chemie. 

GEOLOGY 

Deutsche  geologische  Gesellschaft,  Zeitschrift. 

Geologische  Rundschau. 

Geologisches  Zentralblatt. 

Internationale  Mitteilungcn  fiir  Bodenkunde. 

Interiiiationale  Zeitschrift  fiir  Metallo graphic. 

Mineralogische   und  petrographische  Mitteilungcn. 

Nenes  Jahrbuch  fiir  Mineralogie. 

Zeitschrift  fiir  Gletscherkunde. 

Zeitschrift   fiir   Krystallographie    und   Mineralogie. 

Zeitschrift  fiir  praktische  Geologic. 

Zeitschrift  fiir  Vulkanologie. 

Zentralblatt  fiir  Mineralogie. 

TECHNOLOGY 

Archiv.  fiir  Eisenbahnwesen. 

Archiv.  fiir  Elektrotechnik. 

Armierter   Beton. 

Beton  und  Eisen. 

Die  chemische  Industrie. 

Deutsche  Bauzeitung. 

Dingler's  polytechnisches  Journal. 

Elektrotechnik    und    Maschinenbau. 

Elektrntechnische  Zeitschrift. 

Ferrum. 

Gesundheits-Ingenieur. 

Gl'tickauf. 

Journal  fiir  Gasbeleuchtung. 

Metall  und  Erz. 

Der  Oelmotor. 

Prometheus.  Illustrierte  Wochenschrift  iiber  die  fortschritte 

in  Getverbe,  Industrie  und  Wissen.schaft. 
Ranch   und  Staub,  Zeitschrift  fiir  ihre  Bekdmpfung. 
Siahl  und  Eisen. 

Verein  deutscher  Ingenieure,  Zeitschrift. 
Zeitschrift    fiir   Architektur-    und   Ingenieurwesen. 
Zeitschrift  fiir  Bauwesen. 
Zeitschrift  fiir  das  ges.  Turbinwesen. 
Zeitschrift  fiir  Elektrochemie. 
Zeitschrift  fiir  lustrumentenkunde. 
Zeitschrift  fiir  koutpriinierte  und  fiiissige  Gdse. 
Zeitschrift  fiir  Transportwesen. 
Zeitschrift    fiir    ivissenschaftliche    Photographic. 
Zentralblatt  der  Bauverivaltung. 

It  is  impossible  to  secure  these  publications  through 
anv  other  source  than  that  above  indicated. 
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Mechanical  Screening  of  Wet  Pulp 


By  H.  E.  MEGRAW* 


In  this  paper  the  author  discusses  screening  and 
classsifying,  d7-aws  attention  to  the  desirability 
of  preparing  feed  for  table  concentration  by  di- 
rect screening,  rather  than  by  any  system  of  hy- 
draulic separation,  and  outlines  the  features  to 
be  adopted  or  avoided  in  design  of  apparatus. 


ALTHOUGH  mechanical  screening  has  been  prac- 
/-\  ticed  for  a  long  time,  and  the  principles  involved 
■^  -*-  are  by  no  means  new,  results  have  not  reached 
the  height  of  perfection  that  might  have  been  expected 
from  such  an  extended  experience.  There  are,  it  is  true, 
reasonable  excuses  for  such  lagging ;  and,  however  much 
one  may  differ  from  conclusions  reached,  the  conditions 
must  be  recognized. 

Screening  is,  of  course,  a  form  of  classification.  It 
is  the  separation  of  ore  or  rock  particles  according  to 
size,  in  contradistinction  to  hydraulic  classification, 
which  arranges  according  to  the  specific  gravity.  Hy- 
draulic classification  has  been  much  more  popular  during 
the  last  few  years  than  screening.  This  is  due  largely 
to  the  excellence  and  simplicity  of  the  classifiers,  me- 
chanical and  purely  hydraulic,  that  have  been  invented 
and  widely  adopted.  Hydraulic  classification  does  away 
with  the  wear  of  the  screening  medium,  and,  with  the 
simple  mechanical  arrangements  now  in  use,  is  a  system 
that  can  be  adopted  at  an  exceedingly  low  per-ton  cost. 

Though  the  applicability  of  hydraulic  classification  in 
certain  cases  must  be  recognized,  there  is  also  a  field 
for  definite  particle-size  classification.  This  question 
has  not  been  investigated  to  any  considerable  extent, 
however,  because  it  has  been  difficult  to  induce  oper- 
ators to  depart  from  long-established  practice,  which  is 
unfortunately  more  expensive  than  it  ought  to  be. 

There  can  be  no  argument  about  the  necessity  for 
coarse  screening.  The  utility  of  the  grizzly,  the  trom- 
mel, and  other  appliances  for  classifying  ores  between 
steps  in  breaking  and  crushing  operations  is  widely 
recognized  and  .sanctioned;  and,  in  some  form  or  other, 
such  devices  are  practically  universally  used.  There  is 
little  objection  to  them,  because  the  particles  to  be  sep- 
arated are  comparatively  large  and  correspondingly 
large  apertures  mu.st  be  used;  and  it  is  easy  to  con- 
struct the  nece.ssary  apparatus  in  so  substantial  a 
manner  that  the  wear  is  small  when  calculated  upon  a 
per-ton  basis. 

Coarse  screening  is  usually  a  dry  process.  It  is  when 
the  .screening  of  finely  divided  wet  ore  pulp  is  at- 
tempted that  difficulties  arise  that  lead  the  operator  to 
prefer  hydraulic  classification  whenever  it  is  possible 
to  substitute  that  method  for  screening. 

Hydraulic  classification  separates  the  particles  in  a 
pulp  according  to  their  specific  gravities — the  product 
is  a  pulp  with  particles  which  fall  at  approximately  the 
same  rate  through  water,  are  of  approximately  equal 
weight,  and  may  bs,  and  usually  are,  of  widely  varying 
Hizes.    Though  such  a  product  may  be  admirably  suited 
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for  some  purposes,  it  is  most  inappropriate  for  further 
separation  by  gravity  concentration,  which  is  designed 
to  separate  gangue  particles  from  mineral-bearing  par- 
ticles on  the  basis  of  their  different  rates  of  falling 
through  a  water  medium.  Of  two  particles  of  equal 
size,  that  which  has  the  greater  specific  gravity  will  ■ 
fall  the  more  rapidly;  of  two  particles  of  equal  specific 
gravity,  the  larger  will  fall  the  faster.  It  follows,  then, 
that  a  product  separated  from  a  run-of-mill  pulp  by 
hydraulic  classification  will  consist  of  particles  of 
various  sizes.  Mineral-bearing  particles  of  a  certain 
size  will  be  mixed  with  gangue  particles,  of  much 
greater  size,  but  falling  through  water  at  the  same  rate 
as  the  mineral-bearing  particles.  Evidently  such  a 
product  is  not  well  adapted  to  securing  efficient  results 
from  gravity  concentration,  where  the  particles  fed  to 
the  same  concentrating  machine  should  be  of  approxi- 
mately the  same  size;  consequently  the  mineral-bearing 
and  non-mineral-bearing  particles  could  be  sharply 
separated  by  taking  advantage  of  their  different  rates 
of  falling  through  water.  As  practically  all  gravity- 
concentration  appliances  depend  upon  this  principle,  it 
is  evident  that  a  screen-separated  product  is  better 
adapted  for  efficient  concentration  than  a  material  sep- 
arated by  hydraulic  means.  This,  then,  is  the  reason 
for  screen  separation. 

Capacity  of  Screens 

A  point  of  importance  in  considering  screens  and 
screening  machines  is  capacity,  which  does  not  depend 
in  any  way  upon  the  machine,  its  form,  or,  in  general, 
the  manner  of  its  operation.  Capacity  depends  upon  m 
the  screen-aperture  size  and  the  character  of  the  feed,  ^ 
the  percentage  of  oversize  and  undersize  and  the  dilu- 
tion being  important  factors.  A  screen  of  given  aper- 
ture size  will  have  one  capacity  on  feed  of  a  certain 
class,  and  an  entirely  different  one  upon  a  different  feed. 
Of  course,  if  the  screen  becomes  blinded,  its  capacity  is 
reduced,  but  that  is  a  matter  of  efficiency,  and  not  of 
capacity.  The  tonnage  capacity  of  a  screening  machine 
or  a  unit  area  of  screen  surface  cannot  be  stated  except 
in  terms  of  undersize  and  oversize  percentages  of  pulp 
of  certain  dilution  and  particle-size  character. 

Ideals  of  Screen  Separation 

Screen  separation  of  finely  ground  wet  pulp  has  not 
been  an  unqualified  success,  because  there  are  several 
mechanical  defects  in  the  machines  that  have  not  been 
overcome.  These  have  been  such  that  efficient  separa- 
tion is  difficult  and  costly.  It  has  been  difficult  to  pre- 
vent screen-aperture  blinding,  which,  beginning  with 
the  first  application  of  pulp,  gradually  increases  to  such 
a  point  that  the  capacity  of  the  screen  is  seriously  re- 
duced. Attempts  to  provide  means  for  preventing  blind- 
ing have  led  to  the  utilization  of  vibrating  devices  and 
other  schemes  for  minimizing  the  lodgment  of  particles 
in  the  screen  apertures.  These,  however,  inevitably  in- 
duce wear  and  promote  the  more  or  less  rapid  deteriora- 
tion of  the  screening  medium,  or  the  machine,  or  both. 

Without  a  discussion  of  wet-screening  appliances  in 
greater  detail,  it  may  be  possible  to  outline  the  ideal 
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characteristics  of  a  perfect  screening  machine.  The 
rate  and  manner  of  feeding  the  wet  pulp  to  the  surface 
of  the  screen  should  be  a  primary  consideration.  In 
the  first  place,  the  feed  should  be  delivered  gently,  to 
prevent  forcing  particles  into  the  apertures  of  the 
screen,  and  thus  blinding  it.  This  point  is  disregarded 
in  many  screening  devices,  with  results  that  are  detri- 
mental to  the  maintenance  of  uniform  capacity.  The 
second  essential  in  feeding  is  the  rate,  and  this  is  a 
detail  that  seems  to  have  received  an  extremely  small 
amount  of  study.  At  any  rate,  I  have  never  seen  a  dis- 
cussion of  what  I  believe  to  be  the  only  sound  theo- 
retical basis. 

It  will  probably  be  generally  admitted  that  perfect 
iseparation  can  be  obtained  only  by  taking  each  particle 
and  separating  it  from  the  mass,  a  result  that  can  be 
approximated  by  mechanical  means.  The  principle  is 
the  delivery  of  a  bed  or  layer  of  the  material  or  pulp 
just  one  particle  thick,  on  the  surface  of  the  screening 
medium.  There  must  be  no  piling  up  of  the  particles, 
one  above  another,  because  this  condition  would  inevit- 
.ably  obstruct  the  passage  of  the  undersize  through  the 
screen  apertures.  After  depositing  the  layer  of  feed  one 
particle  thick,  which  would  permit  the  undersize  particles 
to  pass  freely  through  the  screen,  the  oversize  must  be 
removed  before  another  layer  of  feed  is  delivered  to  the 
same  screen  surface. 

In  order  to  appreciate  the  desirability  of  the  single- 
particle  thickness  of  bed  in  feeding  screens,  it  is  only 
necessary  to  consider  the  properties  of  the  sand  filter, 
so  largely  used  in  the  cyanide  process,  as  well  as  other 
engineering  undertakings,  where  a  clear  effluent  is 
desired.  A  comparatively  thin  bed  of  sand  will  hold 
back  appreciabls  quantities  of  slime  and  find  sand.  In 
a  similar  way,  a  thick  bed  of  feed  to  a  screen  defeats 
the  purpose  for  which  the  screen  has  been  designed.  A 
bed  one  particle  thick  will  permit  each  particle  to  move 
freely — the  undersize  passing  through  the  screen  and 
the  oversize  being  held  upon  the  screening  medium.  The 
oversize  must  be  removed  before  further  feed  is  de- 
livered, in  order  to  avoid  building  up  a  bed,  by  succes- 
sive applications  of  feed,  that  will  act  as  a  filter  and 
retain  a  proportion  of  the  undersize. 

Mecpianical  Qualities  of  the  Screening  Machine 

In  order  to  approximate  the  theoretical  ideal  of  screen- 
ing, which  has  been  outlined  in  the  preceding  para- 
.graphs,  it  is  necessary,  in  addition,  properly  to  design 
the  machine  so  that  it  will  accomplish  the  desired 
method  of  feed  delivery  and  oversize  removal,  and,  in 
addition,  embody  simplicity  of  operation  with  low  cost. 
The  latter  includes  the  cost  of  the  attention  required, 
labor,  and  also  that  of  repairs  and  renewals. 

To  comply  with  the  feeding  requirements,  it  is  neces- 
sary that  the  screening  machine  be  so  designed  that 
either  the  feed  delivery  or  the  screen  surface  be  mov- 
able, so  that  the  rate  of  feed  may  be  correlated  in  the 
proper  proportion  to  the  screen  surface.  In  this  way 
the  thin  bed  may  be  obtained.  Then  the  mechanical 
arrangement  must  be  such  that  the  oversize  may  be  dis- 
charged and  the  screen  surface  cleaned  before  another 
charge  of  feed  is  delivered. 

After  this  has  been  accomplished,  it  is  essential  to 
assure  a  low  maintenance  charge,  which  means  that  the 
wear,  both  on  the  machine  itself  and  on  the  screen. 


should  be  reduced  to  the  minimum.  It  is  obvious,  of 
course,  that  any  screening  material  used  for  separating 
finely  ground  wet  pulp  will  eventually  wear  out.  What 
must  be  assured,  however,  is  that  the  unit  cost  for 
screen  cloth  shall  be  low  enough  to  compare  favorably 
with  the  maintenance  costs  of  hydraulic-classifying 
apparatus. 

This  is  not  easy  to  accomplish.  A  traveling-belt 
screen  is  efficient,  so  far  as  actual  performance  is  con- 
cerned, but  the  constant  bending  leads  to  breaking  of 
the  wires.  Particularly  with  a  fine-screen  cloth,  where 
the  wires  are  very  small,  the  screen  will  soon  crack  or 
break,  making  renewal  necessary.  A  traveling  screen 
belt  made  upon  the  conveyor-pan  system,  consisting  of 
a  number  of  units  in  each  of  which  the  screen  cloth  is 
stationary  (with  regard  to  that  particular  unit),  occa- 
sionally performs  useful  service.  In  such  cases,  how- 
ever, it  has  been  found  that  the  design  is  complicated, 
and  that  the  wear  on  link-belt  pins,  links,  etc.,  is  high, 
owing  to  the  abrasive  character  of  the  sand  customarily 
handled. 

Screening  machines  of  the  type  that  require  oversize 
material  to  slide  or  roll  over  the  screening  surface  for 
considerable  distance  or  for  an  appreciable  length  of 
time  are  faulty  in  that  this  procedure  tends  to  wear 
out  the  screen  surface.  Because  of  the  inherent  char- 
acteristics of  freshly  crushed  or  ground  ores,  sharp 
edges  predominate  in  the  pulp;  and  the  abrasive  quality 
of  an  oversize  consisting  of  hard,  sharp-edged  rock  can 
well  be  imagined.  The  ordinary  trommel-type  machines 
and  inclined  screens  have  this  fault,  as,  in  general,  have 
all  of  those  in  which  oversize  discharge  is  effected  by 
sliding  it  over  the  screen  cloth  to  a  discharge  point. 

A  third  source  of  wear  arises  from  the  shaking, 
bumping,  or  vibrating  methods  sometimes  employed 
with  the  object  of  keeping  the  screen  apertures  open. 
Often  these  alternatives  lead  to  an  aggravation  of  the 
condition  they  are  designed  to  avoid.  Shaking  or  bump- 
ing may  result,  rather,  in  wedging  particles  of  rock 
firmly  in  the  screen  openings.  Even  when  this  possi- 
bility is  reduced  to  a  minimum,  such  methods  decrease 
the  life  of  the  machine  and  of  the  screen  material.  To 
secure  minimum  maintenance  costs,  any  movement 
which  leads  to  damage  ought  to  be  eliminated,  and  this 
applies  with  even  greater  force  to  cases  where  exceed- 
ingly fine  screening  media  are  used  to  make  separations 
on  finely  ground  wet  pulp. 

Summary 

In  summarizing,  it  is  possible  to  lay  down  at  least  a 
few  of  the  requirements  for  a  satisfactory  machine  to 
be  used  for  the  fine  screening  of  wet  pulp,  and  features 
to  be  avoided.  They  are:  (1)  the  delivery  of  a  bed  of 
pulp  one  particle  thick  to  the  screening  machine;  (2) 
the  removal  of  the  oversize  before  delivery  of  addi- 
tional feed;  (3)  elimination  of  sliding  the  oversize  on 
the  screen;  and  (4)  elimination  of  shaking,  bumping, 
or  vibrating  devices. 

There  are,  of  course,  other  items  of  convenience  or 
economy,  or  both,  that  may  be  incorporated  in  a  ma- 
chine to  be  used  for  the  purposes  now  under  considera- 
tion. In  such  measure  as  they  succeed  in  promoting 
screening  efficiency  and  reducing  maintenance  costs, 
they  will  be  successful;  but  they  must  include,  at  least 
in  some  degree,  the  essentials  discussed  in  this  paper. 
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Dift'erential  Flotation  of  Lead-Zinc 
Tailing  at  a  Small  Plant 

One  of  the  few  instances  in  which  differential  flota- 
tion has  been  practiced  successfully  in  the  United  States 
is  at  the  small  plant  operated  by  George  Crerar  and 
C.  L.  Hewitt  with  an  accumulation  of  lead-zinc  tailing 
impounded  years  ago  at  South  Fork,  between  Wallace 
and  Mullan,  Idaho.  Several  attempts  had  been  made  to 
treat  the  material  when  flotation  was  less  understood 
than  it  is  today,  but  all  resulted  in  failure  until  Crerar 
and  Hewitt  tackled  the  problem  in  the  summer  of  1917. 

Approximately  10,000  tons  of  tailing  assaying  5.5<^( 
lead,  5.5<'r  zinc  and  2  oz.  silver  per  ton  had  been  caught 
in  a  pond  having  an  area  of  about  18,000  sq.ft.,  but  in  the 
years  that  had  intervened  since  it  was  first  impounded  a 
considerable  amount  of  oxidation  had  taken  place,  which 
added  considerably  to  the  difficulty  of  treating  it.  It 
was  found,  however,  that  by  adding  enough  sodium  sul- 
phide to  the  feed  whenever  the  material  was  so  oxidized 
that  trouble  resulted  in  flotation,  the  difficulties  were 
minimized  and  that  the  lead  and  zinc  could  be  saved  by 
differential  flotation. 

The  tailing,  10%  of  which  was  plus  48  mesh  and  60% 
minus  200  mesh,  is  hydraulicked  directly  to  the  boot  of 
a  small  bucket  elevator  at  a  dilution  of  about  6i  to  1, 
and  raised  high  enough  to  flow  by  launder  directly  to 
the  8  X  10-ft.  equalizing  tank  which  feeds  the  mill.  The 
pulp  is  agitated  slightly  in  this  tank  to  keep  it  in  sus- 
pension; and  at  the  same  time  just  enough  No.  5  G.N.S. 
pine  oil  and  occasionally  a  little  hardwood  creosote  are 
added  to  give  a  good  stiff  froth  in  the  lead  machine. 

Modified  K.  &  K.  Machine  Used 

The  lead-flotation  machine  used  is  of  the  general 
K.  &  K.  tj-pe,  but  has  been  divided  into  five  cells,  so 
that  the  entire  feed  flows  through  these  in  series.  The 
collecting  chambers  of  the  machine  are  equipped  with 
scrapers  to  take  off  the  top  three  inches  of  lead  froth, 
which  is  carried  14  in.  deep  in  treating  this  material. 
Ample  stratification  of  froth  is  thereby  insured.  This 
depth  of  froth  is  maintained  constant,  as  the  water  level 
in  the  cells  is  regulated  by  means  of  a  gooseneck  over- 
flow. A  fairly  well-defined  differential  separation  of  the 
galena  froth  on  top  of  the  blende  froth  is  obtained,  and 
most  of  the  blende  is  kept  down  by  choosing  the  proper 
oil  to  lift  the  galena.  Some  of  the  finer  blende  would 
lift  almost  as  readily  as  would  the  coarser  galena  par- 
ticles, so  that  a  proportion  of  the  former  would  find  its 
way  into  the  lead  float;  whereas  the  coarser  and  less 
tiotable  lead  had  to  be  left  to  come  up  later  with  the  zinc 
float  on  the  next  machine. 

Lead  Froth  Goes  to  a  Deister-Overstrom 

The  lead  froth  is  broken  down  with  a  little  No.  5 
pine  oil  and  high-pressure  water  sprays,  and  then  sent, 
at  a  dilution  of  7  to  1,  to  a  Deister-Overstrom  table 
for  cleaning.  The  tailing  from  the  lead  machine  is 
taken  by  launder  to  the  zinc  machine.  Enough  No.  350 
Pen.sacola  and  coal-tar  oil  is  added  to  the  pulp  in  the 
launder  to  make  a  thin,  emollient  froth  in  the  zinc  ma- 
chine; and  a  little  copper  sulphate  was  also  dripped  into 
the  pulp  to  encourage  the  lifting  of  the  zinc  blende. 

The  zinc  machine  is  of  the  same  general  construction 
as  the  lead  frother,  with  the  exception  that  the  float  is 
permitted  to  overflow  continuou.sly  from  the  five  collect- 


ing cells,  instead  of  being  scraped  off  (as  was  done  in 
the  lead  machine)  with  the  top  of  the  lead  froth.  This 
zinc  froth  is  not  carried  as  deep  as  the  lead  froth,  being 
purposely  made  more  unstable.  Enough  water  is  added 
at  the  overflow  launder  to  dilute  the  zinc  concentrate  to 
a  consistence  of  about  7  to  1,  and  it  is  then  taken  to  a 
Deister-Overstrom  table  to  be  cleaned.  The  tailing  from 
the  zinc  frother,  assaying  about  1.2%  zinc  and  1%  lead, 
goes  directly  to  the  creek. 

Froth  Concentrates  Cleaned  on  Deister-Overstrom 
Tables  Suitably  Adjusted 

Much  of  the  success  of  the  operation,  from  a  com- 
mercial standpoint,  is  due  to  the  fact  that  the  galena  and 
blende  could  be  separated  from  one  another  fairly  well 
on  the  Deister-Overstrom  tables  by  giving  them  proper 
slope  and  by  adjusting  the  speed  and  character  of  the 
stroke.  It  is  impossible  to  obtain  very  clean  froth  con- 
centrates, either  of  lead  or  zinc,  when  raising  the  float 
only  once. 

The  lead  table  is  set  so  that  the  front  end  of  the 
table  is  about  i  in.  higher  than  the  feed  end,  thus  forc- 
ing the  concentrate  to  travel  slightly  uphill.  The  table 
is  run  with  a  short  and  sharp  stroke,  and  at  a  high  speed, 
so  as  to  throw  the  lead  ahead  of  the  zinc.  Frayed  bur- 
lap is  tacked  along  the  edge  of  the  feed  box,  to  sub- 
merge the  froth  concentrate  as  it  drops  on  the  table. 
Little  trouble  has  been  experienced  from  floating  of  the 
concentrate  on  the  surface  of  the  table  water. 

At  the  front  of  the  lead  table  a  fairly  broad  band 
of  galena,  assaying  from  70  to  75%  lead  and  3%  zinc, 
is  made.  Then  a  middling  streak  assays  40%  zinc  and 
10%  lead,  and  the  back  water  of  the  table  carries  30%. 
lead  and  12%  zinc.  The  back  water  and  the  lead  band 
from  the  front  of  the  table  are  settled  together  in  con- 
crete bins  near  the  railroad  track,  together  with  the 
lead  band  that  was  taken  from  the  front  of  the  zinc 
table.  The  zinc  band  joins  the  zinc  band  from  the  zinc 
table  and  is  settled  in  the  zinc  bins. 

The  table  taking  the  froth  from  the  zinc  machine  is 
set  about  level  and  given  a  medium-speed,  long  stroke. 
From  this  table  a  narrow  lead  band  is  obtained,  assaying 
60%  lead  and  3%  zinc,  which  is  sent  to  the  lead  bin.  The 
zinc  band,  which  was  fairly  broad,  carries  about  35% 
zinc  and  12  ""r  lead.  The  zinc  concentrate  is  granular, 
and  little  trouble  is  experienced  in  settlement;  but  the 
lead  concentrate  is  very  slimy  and  difficult  to  settle  to  a 
reasonably  low  moisture  content  suitable  for  shipment. 

Capacity  of  Plant  and  Operating  Cost 

The  plant  can  treat  about  90  tons  of  tailing  a  day, 
and  produce  about  42  tons  of  lead  concentrate  and  five 
tons  of  zinc  concentrate.  Water  power  is  used,  and  two 
men  are  needed  on  each  of  the  three  shifts  to  operate 
the  plant — one  to  do  the  hydraulicking  at  the  settling 
pond,  and  the  other  to  attend  to  the  flotation  machines. 
The  entire  cost  of  treating  the  pulp  was  52c.  per  ton  in 
1917.  The  consumption  of  oil  was,  approximately  J  lb. 
coal-tar  oil,  ^  lb.  No.  5  Pine  oil  and  h  lb.  No.  350  Pen- 
sacola  per  ton  of  feed.  About  two  pounds  of  copper  sul- 
phate was  used  per  ton  of  ore  treated.  The  concen- 
trates were  shipped  to  Anaconda,  and  about  $40,000 
gross  was  obtained  for  them  during  the  year. 


Today    is    an    opportune    time    to    send    a    check    for    the 
('omfort  Fund  of  the  27th  Ensineers. 


September  21,  191S 
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Coal  Economy  in  Mine  Boiler  Firing 


The  question  of  scientific  control  of  flue  gases 
receives  scant  attention  in  the  majority  of  plants. 
The  comparatively  few  large  mining  installations 
have  complete  organizations  for  control  and  re- 
search, and  engineers  who  attend  to  such  details; 
the  small  mining  proposition  cannot  give  the  mat- 
ter the  attentio7i  it  ivould  deserve  if  operations 
ivere  being  conducted  on  a  large  scale;  hut  among 
the  number  of  medium-sized  plants  there  are 
many  installations  where  economical  firing  is 
little  understood  and  scientific  control  believed 
to  be  an  outside  consideration.  The  following  ac- 
count of  the  underlying  principles  of  fuel  com- 
bustion and  the  description  of  a  carbon  dioxide 
recording  apparatus  should  lead  to  a  better  reali- 
zation of  the  feasibility  of  closer  fuel  control. 


THE  combustion  of  coal  in  a  furnace  is  essen- 
tially a  chemical  process.  The  combustible  in  coal 
consists  of  carbon,  hydrogen  and  sulphur.  Dur- 
ing the  progress  of  combustion  these  elements  unite 
with  oxygen  to  form  carbon  dioxide,  steam  and  sulphur 
dioxide,  respectively.  The  air,  which  furnishes  the 
oxygen  for  this  process,  consists  of  a  mixture  of  21% 
by  volume  of  oxygen  and  79%  of  nitrogen.  Oxygen  is 
the  active  element  as  alTecting  combustion,  the  nitrogen 
being  inert  and  taking  no  part  in  the  process.  Every 
cubic  foot  of  oxygen  used  in  the  combustion  of  carbon 
is  replaced  by  one  cubic  foot  of  carbon  dioxide.  For 
this  reason,  the  percentage  by  volume  of  CO.,  in  the  flue 
gas  is  an  indication  of  the  amount  of  excess  air  present 
in  the  furnace.  A  given  amount  of  CO,  will  be  formed 
for  every  pound  of  carbon  burned.  If  just  enough  air 
is  used  for  the  complete  combustion  of  the  carbon,  the 
oxygen  will  be  replaced  by  the  CO,  formed  and  the 
latter  will  be  the  same  percentage,  by  volume,  of  the 
mixture  as  the  original  oxygen.  If  twice  as  much  air 
as  necessarj'  is  used,  the  same  volume  of  CO^  will  be 
formed  as  before,  but  this  will  replace  only  one-half  of 
the  oxygen  used,  and  hence  its  percentage  of  the  mix- 
ture will  be  only  one-half  as  great  as  in  the  former  case. 
These  relations  are  affected  somewhat  by  the  fact  that 
hydrogen  and  sulphur  are  present,  but  their  amounts 
are  too  small  to  have  an  important  bearing  on  the 
result. 

If  less  than  enough  air  is  furnished  for  complete  com- 
bustion, part  of  the  carbon  in  the  coal,  instead  of  being 
burned  to  carbon  dioxide,  will  form  carbon  monoxide. 
Under  these  circumstances  the  amount  of  heat  liberated 
per  pound  of  carbon,  instead  of  being  14,600  B.t.u.,  will 
be  only  4500  B.t.u.  The  difference,  10,100  B.t.u.,  will 
represent  the  heat  lost  for  every  pound  of  carbon  burned 
to  carbon  monoxide. 

A  study  of  the  amount  of  carbon  dioxide  (CO,)  in 
the  flue  gases  affords  the  only  practical  means  of  ob- 
taining a  knowledge  of  conditions  existing  within  the 
furnace  on  the  basis  of  which  correction  or  regulation  to 
obtain  the  best  results  may  be  made.     The  importance 


of  making  CO,  determination.s,  therefore,  warrants  a 
discussion  of  the  methods  by  which  these  determina- 
tions may  be  made.  Every  plant  should  be  equipped 
with  some  form  of  CO,  analyzing  apparatus,  and  the 
fireman  or  other  employee  taught  to  use  it.  As  it  is 
comparatively  inexpensive,  the  outlay  will  be  returned 
many  times  by  the  gain  in  efficiency  and  the  consequent 
saving  of  fuel.  For  this  purpose  an  Orsat  apparatu.s 
or  some  of  its  modified  forms  should  be  used.  The  com- 
plete Orsat  apparatus  provides  a  means  of  analyzing  for 
carbon  dioxide,  oxygen,  and  carbon  monoxide;  but  as 
the  CO,  content  gives  a  sufficiently  accurate  indication 
of  the  amount  of  excess  air  passing  through  the  fire,  the 
analysis  for  the  other  two  gases  may  be  omitted  and  the 


♦Abstracted    from    Circular    No.    7.    April,    1918,    issued    by    the 
University  of  Illinois  Kn&ineerlng  Experiment  Station. 
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APPARATUS   TO    DETERMINE    CO2    IN    FLUE    GAS 

apparatus  used  in  its  simplest  form,  as  shown  in  the  ac- 
companying illustration.  This  consists  merely  of  a 
pipette,  H,  to  hold  the  solution  (potassium  hydroxide), 
a  measuring  burette,  E,  of  100  c.c.  capacity,  a  level- 
ing bottle,  F,  containing  water,  and  an  aspirating  bulb, 
M.  The  solution  may  be  made  by  mixing  equal  weights 
of  potassium  hydroxide  (KOH)  and  water.  In  the 
absence  of  this  chemical,  concentrated  lye  may  be  used. 

Method  of  Operating  the  Recorder 

In  using  the  CO,  apparatus,  the  liquid  in  the  pipette, 
H,  is  first  brought  to  the  mark,  0,  just  below  the  cock, 
D.  This  can  be  done  by  lowering  the  leveling  bottle,  F, 
after  which  the  cock,  D,  should  be  closed.  The  three-way 
cock,  C,  is  then  opened  to  the  burette,  E,  and  to  B.  and 
by  raising  the  leveling  bottle,  F,  the  water  in  the  burette 
is  brought  to  the  mark,  G,  and  the  cock,  C,  closed  to  the 
burette,  and  opened  through  A  and  B.  The  a.spirating 
bulb,  M,  is  now  worked,  drawing  gas  from  the  sample 
tube,  N,  in  the  setting  and  forcing  it  out  through  B. 
When  sufficient  gas  has  been  forced  through  to  clean 
out  the  air  and  dead  gas  from  the  sample  tube,  the  cock, 
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C,  is  turned  so  that  B  is  closed,  and  A  is  in  communica- 
tion with  the  burette,  E.  The  sample  is  then  pumped 
into  the  burette,  thus  driving  the  water  into  the  level- 
ing bottle  and  more  than  filling  the  burette.  The  level- 
ing bottle  is  then  raised  until  the  water  in  the  burette 
stands  exactly  at  100  c.c,  the  rubber  tubing  between 
the  leveling  bottle  and  the  burette  is  clamped  between 
the  thumb  and  finger  so  that  no  change  in  the  level  at 
100  c.c.  can  take  place,  and  the  cock,  C,  momentarily 
opened  to  the  atmosphere,  through  B,  and  then  closed 
to  the  burette.  If  this  has  been  done  correctly  when 
the  two  surfaces,  E  and  F,  are  brought  to  the  same 
level,  E  should  stand  at  100  c.c.  An  alternate  method 
of  obtaining  100  c.c.  at  atmospheric  pressure  is  to  have 
the  three-way  cock  open  through  A  to  C  and  closed  to  B. 
The  gas  may  now  be  forced  out  through  the  liquid  in 
the  leveling  bottle,  F.  The  water  at  F  and  E  may  now 
be  brought  to  the  same  level  and  the  cock  closed  to  the 
burette,  E.  The  cock,  D,  is  now  opened  and  the  gas 
driven  into  the  pipette,  H,  by  raising  the  leveUng  bot- 
tle. It  should  be  driven  back  and  forth  between  the 
burette  and  pipette  several  times,  and  then  the  liquid 
in  the  pipette  brought  back  to  the  mark,  0,  and  the  cock, 

D,  closed.  The  surfaces,  F  and  E,  are  again  brought 
to  the  same  level,  and  the  amount  of  CO^  in  the  gas 
sample  is  read  from  the  burette  at  E.  This  operation  is 
easily  performed,  and  a  fireman  of  ordinary  intelligence 
can  analyze  a  sample  in  about  two  minutes. 

Details  To  Be  Observed 

There  are  several  precautions  which  should  be  ob- 
served in  taking  samples.  There  must  be  no  leaks  in 
the  rubber  tubing  or  connections.  If  air  leaks  in  during 
the  analysis,  it  invalidates  the  result.  The  sole  object 
in  making  an  analysis  is  to  determine  what  the  fire 
is  doing  at  the  time  the  sample  is  taken;  hence  the  ap- 
paratus should  be  hung  on  the  setting  at  a  point  as 
near  as  possible  to  where  the  sample  is  taken,  in 
order  to  reduce  the  amount  of  piping  and  rubber 
tubing  between  the  sampling  tube  and  the  analyzer,  and 
to  insure  a  sample  representative  of  conditions  at  the 
time.  If  the  sample  is  conveyed  through  tubes  of  con- 
siderable size  and  length,  as  is  usually  the  case  with  a 
CO,  recorder  or  even  with  a  CO,  indicator,  the  analysis 
is  made  from  5  to  15  min.  after  the  sample  is  taken. 
Thus  a  hole  in  the  fire  may  be  disclosed  by  the  analyzer 
5  or  10  min.  after  its  initial  occurrence  and  even  after 
its  disappearance  by  filling  up.  The  CO,  recorder,  there- 
fore, is  useful  for  giving  an  idea  of  the  average  opera- 
tion over  a  long  period,  but  is  not  satisfactory  as  a 
means  of  determining  the  proper  relation  between  load, 
draft,  fuel-bed  thickness,  and  other  conditions.  The 
determination  of  such  relations  involves  simultaneous 
readings. 

Tube-Mill  Pebbles,  Linings  and  Dimension  Blocks  are 
made  from  a  fine-Kiained,  hard  quartzite,  quarried  near 
.Jasper,  Minn.,  and  containing,  besides  quartz,  only  very 
small  amounts  of  silicates  and  a  little  iron  oxide,  according 
to  the  U.  S.  Geoloj^ical  Survey.  This  is  worked  into  cubical 
or  roughly  rounded  blocks  comparing  favorably  in  hardness, 
touvrhnesH,  specific  (gravity  and  i^rindin^r  efficiency  with  im- 
ported flints.  Use  of  a  full  load  of  such  blocks  undoubtedly 
reduces  the  capacity  of  a  tube  mill  until  the  s(|uare  edRes 
are  worn  off,  subserjuent  reduction  beinj;  rather  slow.  By 
feedintf  such  blocks  in  small  quantities,  they  may  un- 
doubtedly be  used  more  efficiently. 


Triple  Concentration  Practice  For 
Tin-Wolfram-Lead  Ore* 

Three  methods  of  concentration — table,  flotation,  and 
magnetic — are  in  use  at  the  Butler  mine,  near  Tor- 
rington,  N.  S.  W.,  where  a  tin-wolfram-lead  ore  is 
being  treated.  The  lode  is  worked  by  an  adit  level 
920  ft.  long,  and  also  by  a  main  shaft.  The  deepest 
point  in  the  workings  is  315  ft.  from  the  surface. 
Payable  ore  has  been  opened  up  above  Nos.  1  and  2 
levels  and  at  No.  3  intermediate  level,  300  ft.  A  con- 
siderable amount  of  development  had  been  done  before 
the  company  now  operating  the  mine  took  over  the 
property  and  started  to  erect  the  plant  for  the  treat- 
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ment  of  tin  ore.  When  milling  began  in  July,  1916,  it 
was  found  that  the  percentage  of  lead  in  the  ore  made 
the  concentrates  unsalable.  The  average  assay  of  the 
concentrates  was  53%  Sn,  12%  WO,,  and  5%  Pb.  In 
order  to  overcome  the  trouble,  it  was  decided  to  install 
a  Minerals  Separation  flotation  unit  for  the  recovery 
of  the  lead,  and  a  magnetic  separator  to  take  out  the 
wolfram.  The  accompanying  flow  sheet  shows  the  com- 
plete course  of  treatment  in  the  mill. 

The  primary  treatment  section  includes  a  10-head 
battery  of  12."0-lb.  stamps.  The  crushed  ore,  after  pass- 
ing the  automatic  sampler,  goes  to  a  three-compartment 
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classifier.  The  first  compartment  feeds  Nos.  1  and  2 
Wilfley  tables,  the  second  compartment  No.  3  Wilfley, 
and  the  third  compartment  No.  4  Wilfley.  The  overflow 
from  the  classifier  goes  to  two  Callow  tanks,  from  which 
the  thickened  product  is  fed  to  Nos.  5,  6  and  7  Wilfleys. 
The  overflow-  goes  to  the  setting  box  and  thence  to  the 
vanners.  The  heads  from  1  and  2  Wilfley  go  to 
hydraulic  cleaners,  and  the  heads  from  3  to  4  to  keeve. 
The  seconds  from  1  and  2,  also  3  and  4,  are  re-treated 
on  Nos.  5  and  8  Wilfleys.  The  heads  from  Nos.  5, 
6,  7,  8  tables  go  to  keeve  on  buddle,  the  seconds  to 
vanner,  and  the  tails  to  race. 

The  tails  from  the  race  pass  into  a  V-box  with  li- 
in.  opening  3  in.  from  the  bottom  for  the  escape  of 
coarse  sands,  and  the  overflow  is  distributed  over  bag 
strakes.  The  fine  material  from  the  strakes  is  re-treated 
on  the  Triumph  vanner.  Below  the  strakes  the  over- 
flow joins  the  coarse  sand  discharged  from  the  V-box, 
before  passing  through  the  tail  sampler  and  into  the 
three-compartment  dewatering  box,  thence  going  to  the 
slime-settling  tank.  The  overflow  from  the  slime  tank 
is  returned  by  pump  to  the  battery  feed  tank.  The 
extraction  given  by  the  wet-concentration  plant,  Wilfley 
tables,  Frue  and  Triumph  vanners,  is  80.0%  Sn,  67.7 '^c 
WO^,  66.0 "^c  Pb.  Owing  to  the  high  percentage  of 
slime,  the  result  is  considered  excellent. 

In  the  secondary  treatment,  after  being  dressed,  the 
tin-wolfram-lead  concentrates  are  sent  to  a  Minerals 
Separation  flotation  unit.  The  leady  concentrates  are 
floated  off  into  settling  boxes  for  subsequent  re- 
treatment,  and  the  tin-wolfram  product  remaining  is 
dried  and  treated  by  magnetic  separator.  A  Berdan 
pan  is  installed  for  regrinding  any  portion  of  the  leady 
concentrates  considered  too  coarse  for  flotation.  The 
flotation  unit  gives  a  lead  extraction  of  98%.  The 
magnetic  separator,  which  is  of  the  motor  type,  gives 
a  marketable  product  when  working  on  a  fairly  coarse 
tin-wolfram  concentrate,  but  it  not  comparable  to  the 
Wetherill  type  in  dealing  with  fines,  owing  to  the  amount 
of  re-treatment  required. 

C.  Lonsdale  Smith  is  the  mine  manager,  and  James 
Mackay,  of  Melbourne,  is  legal  manager. 


Amalgamation  as  a  Preliminary 
To   Cyaniding* 

Q  One  of  the  chief  advantages  accruing  from  the  prac- 

tice of  milling  in  cyanide  solution  is  the  intimate  con- 
tact resulting  between  coarse  metal  and  solvent,  caused 
by  the  action  and  operation  of  the  grinding  machinery. 
This  advantage  shrinks  in  importance  in  the  case  of 
amalgamable  ore  when  consideration  is  paid  to  the  fact 
that  milling  in  cyanide  precludes  the  possibility  of  the 
practice  of  amalgamation,  or  renders  its  function  only 
partly  effective.  If  any  quantity  of  the  metal  in  an  ore 
can  be  obtained  by  a  simple  and  direct  method,  an 
explanation  is  needed  for  the  substitution  of  a  compli- 
cated solution  alternative  which  actually  recovers  only 
a  proportion. 

In  the  case  of  gold  ores,  and  in  spite  of  clear  enun- 
ciations of  the  actual  facts  disclosed  by  milling  re- 
sults, a  good  deal  of  misapprehension  exists;  and  the 


question  has  been  complicated  and  the  i.ssue  beclouded  by 
reference  to  the  efficiency  of  amalgamation  with  un- 
amalgamable  gold  ores.  Such  considerations  do  not 
affect  the  que.stion.  If  a  proportion  of  the  gold  in  an 
ore  is  amalgamable.  then  practically  100%  of  this  pro- 
portion is  recoverable.  If  cyanidation  replaces  amal- 
gamation as  a  treatment  process  for  this  proportion, 
then  only  from  90  to  9&%  is  usually  recovered. 

The  arguments  advanced  in  favor  of  part  amalgama- 
tion have,  as  far  as  I  am  aware,  been  used  only  as  re- 
ferring to  amalgamable  gold;  and  it  is  therefore 
untenable  to  claim  that  this  gold  may  not  amal- 
gamate. In  special  but  exceptional  cases  the  recovery 
of  gold  by  cyanidation  may  reach  97%,  but  in  no  single 
instance  has  a  recovery  of  lOO-^t  been  recorded  with 
any  professional  claim  to  verisimilitude.  These  facts, 
may  be  substantiated  by  milling  barren  material  sim- 
ilar in  physical  characteristics  to  the  ore  usually  found 
in  gold-treatment  plants,  and  mixing  with  this  a  pro- 
portion of  coarse  gold  recovered  by  the  amalgamation 
process.  No  matter  how  fine  the  ultimate  division  of 
the  mixture,  there  will  remain  a  small  percentage  of 
the  original  amount  of  gold,  associated  with  the  gangue, 
after  complete  milling  in  cyanide  and  filtration  treat- 
ment on  a  working  scale. 

A  second  method  of  beclouding  the  issue  is  to  draw 
attention  to  the  total  amount  of  gold  dissolved  or  ex- 
tracted by  cyanide  and  to  ignore  the  question  of  re- 
covery. Finely  divided  gold  may  be  completely  dissolved 
in  a  cyanide  solution,  and  thus  completely  extracted  from 
the  ore;  but  when  associated  with  gangue  as  an  average 
grade  material,  such  extracted  gold  cannot  be  com.pletely 
recovered  by  any  combination  of  known  metallurgical 
processes  operating  on  a  working  scale.  All  or  nearly 
all  the  gold  may  be  dissolved  and  a  high  percentage 
may  be  recovered  as  bullion.  The  loss  of  the  balance 
influences  the  contention  in  favor  of  efficient  amalgama- 
tion of  gold  ores. 


Negligence  in  Blasting  Operations 

By  a.  L.  H.  Street* 

Under  the  general  rule  of  law  that  an  employer 
is  bound  to  provide  his  workmen  with  reasonably  safe 
places  in  which  to  work,  considering  the  inherent 
dangers  incident  to  the  work  carried  on,  the  South 
Dakota  Supreme  Court  holds  in  the  recent  case  of 
Peterson  vs.  Otho  Development  Co.,  (166  Northwestern 
Reporter,  lJf7),  that  failure  to  furnish  reasonably  good 
fuses  for  blasting  operations,  thereby  increasing  the 
danger  of  shots  remaining  unexploded  and  of  miners 
afterward  accidentally  exploding  them,  may  be  found 
to  be  actionable  negligence  which  renders  the  mine 
owner  liable  for  resulting  injuries.  But  the  same 
opinion  holds  that,  under  the  laws  of  South  Dakota, 
any  such  negligence  is  wiped  out  as  a  ground  for  a 
personal-injury  action  when  it  appears  that  the  injured* 
miner  was  experienced,  and  voluntarily  remained  at 
work  with  full  knowledge  that  fuses  used  were  poor 
and  that  there  had  been  many  misfires  in  the  mine^ 
Under  such  circumstances,  the  miner  is  held  to  have 
assumed  the  risk  thus  voluntarily  encountered. 


•Excerpt  from  an  article  on   "Milling-  in   Cyanide   Solution,"  by 
A.  W.  Allen,   Met.  and   Chem.   Eng.,   May   15,    1918. 


•Attorney  at  law,  820  Security  Bldg  .  Minneapolis.  Minnesota.. 
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TESTING    REVERBBRATORY    STACK    GASES    AT    CIA. 
MINERA    DE    ORURO,    MACHAMARCA,    BOLIVIA 


DUST    DETERMINATIONS    AT    DUST    CHAMBER,    BORAX 
CONSOLIDATED,    LTD.,    CELLOBAR,    CHILE 


PRECIPITATION   PLANT   OP  BORAX   CONSOLIDATED,   LTD..   CELLOBAR,    ("HU  E 


534 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  106,  No.  12 


Reverberator}    Fore-Hearths 

By  Lindsay  Duncan* 

The  copper  ores  treated  in  the  blast  furnaces  of  the 
smeltery  of  the  Compagnie  du  Boleo  at  Puerto  Santa 
Rosalia,  Mexico,  are  exceedingly  refractory,  running 
high  in  silica  and  alumina  and  low  in  iron  and  sul- 
phur. Furthermore,  no  fluxing  ores  are  available  at  rea- 
sonable cost,  nor  have  the  company's  engineers  been  able 
to  discover  any  barren  flux  within  a  convenient  distance 
from  the  plant.  These  conditions  were  partly  overcome 
by  maintaining  a  narrow  smelting  zone  in  the  furnaces 
and  a  high  temperature  (1500°  C.)  of  the  slag. 

The  cuprous  products  are  mattte  containing  62% 
copper  and  black  copper  assaying  about  96%.  It  was 
inevitable  that  slag  losses  under  these  conditions  should 
be  high,  as  particles  of  matte  were  entrained  in  the 
viscous   slag.     Settlers  of  the   ordinary   type  were   of 
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little  use,  on  account  of  the  high  temperature  at  which 
the  slag  solidified.  At  times  the  copper  in  the  slag  ran 
higher  than  2%,  and  the  general  run  was  between  1.2% 
and  1.87c,  with  an  average,  over  a  considerable  period, 
of  1.35%.  It  occurred  to  me  that  it  would  be  possible 
to  build  a  settler  in  the  form  of  a  small  reverberatory, 
and  extract  a  considerable  part  of  the  copper  which 
was  entrained  in  the  slag  in  the  form  of  matte  and 
black  copper  globules. 

The  installation  was  absurdly  simple  and  resulted  in 
reducing  the  copper  content  of  the  slag  to  0.9%,  with 
a  metal  recovery  of  between  5000  and  6000  lb.  of  copper 
per  day  for  the  entire  plant.  The  fuel  oil  consumed  was 
insignificant  in  amount,  and  no  additional  labor  was  re- 
quired. The  slag  flowed  continuously  from  the  fur- 
nace through  a  trapped  water- jacketed  outlet  made  of 


•Mechank:al   enKlni-er.    NfevaUa    Con.solldated    Copper    Co.,    McGill, 
Nevada. 


New  7000-Ft.  Shaft  for  a  Transvaal  Mine 

The  question  of  the  best  method  of  working  the  lowest 
portion  of  the  City  Deep  mine,  a  considerable  area  at 
6000  ft.  or  more,  has  received  careful  consideration  by 
the  technical  advisers  and  by  the  board,  stated  the  chair- 
man at  the  recent  annual  meeting.  There  are  two  meth- 
ods— the  first  to  develop  the  area  by  continuation  of  the 
present  inclines,  and  the  second  to  sink  a  new  vertical 
shaft  from  the  surface  in  the  southern  portion  of  the 
property.  Experience  has  shown  that  the  sinking, 
equipment  and  operation  of  long  incline  shafts  at  great 
depths  are  extremely  expensive;  in  fact,  there  is  doubt 
as  to  the  practicability  of  keeping  a  large  incline  shaft 
open  at  a  depth  of  6000  ft.  or  thereabouts.  The  prob- 
lem of  ventilation  is  difficult  of  solution,  and,  further, 
it  would  be  extremely  difficult — probably  impossible — to 
get  a  sufficient  volume  of  air  through  the  incline  to  the 
lowest  workings  of  the  mine  to  keep  the  temperature 
down  satisfactorily.  It  would  be  necessary,  to  achieve 
this  essential  object,  to  have  direct  communication  to  the 
surface.  The  incline  shafts  are  designed  to  work  to  a 
depth  of  3500  ft.  on  the  incline — that  is,  at  No.  2  shaft 
to  the  21st  level,  and  at  No.  1  shaft  to  the  24th  level, 
leaving  in  each  case  a  further  length  of  about  3000  ft. 
on  the  dip  to  reach  the  southern  boundary. 

It  has  been  decided  that,  on  the  score  of  both  cost  and 
efficiency,  a  new  circular  shaft  from  the  surface  is  the 
best  method  of  dealing  with  the  problem.  The  cost  of 
sinking  and  temporary  equipment  is  estimated  at  £239,- 
000;  and  for  permanent  equipment  for  a  large  tonnage 
a  further  £192,000  would  be  required.  The  exact  depth 
of  the  shaft  cannot  be  estimated  until  the  reef  is  inter- 
sected, but  provision  will  be  made  to  reach  a  depth  of 
7000  ft.  if  necessary.  The  time  required  for  sinking 
the  shaft  will  be  about  five  years,  and  another  two  years 
beyond  that  will  be  necessary  for  development  connec- 
tions— that  is,  a  period  of  seven  years  will  elapse  before 
stoping  operations  can  be  started.  Any  attempt  effec- 
tively to  develop  this  southern  area  with  the  present 
inclines  would  fail.  The  slowness  of  incline-shaft  sink- 
ing, and  its  eventual  expense;  the  cost  of  added  equip- 
ment underground  for  the  rehandling  of  the  ore;  the 
heavy  maintenance  costs  of  the  shafts  at  depth,  and 
the  ventilation  difficulty  are  all  factors  which,  combined, 
point  to  the  distinct  advantage  of  a  new  vertical  shaft 
from  the  surface. 


cast  copper  and  was  led  through  a  cast-iron  launder 
directly  into  the  settler. 

Under  good  conditions  the  furnaces  handled  250  tons 
of  charge  per  day  and  made  180  tons  of  slag  in  that 
period.  There  were  two  slag  spouts,  one  at  each  end  of 
the  furnace;  and  a  settler  was  built  at  each  end  to 
handle  90  tons  of  slag  per  day,  or  3.75  tons  per  hour. 
The  molten  slag  weighed  about  80  lb.  per  cu.ft.  The 
settlers  were  designed  to  contain  -^^j  ton  of  slag,  giv- 
ing an  average  settling  period  of  about  15  min.  A  wa- 
ter-jacketed orifice  was  built  into  the  settler,  and  the 
slag  flowed  continually  from  the  settler  into  the  granu- 
lating launder.  The  matte  recovered  was  dirty,  and  it  \ 
was  necessary  to  recharge  it  into  the  blast  furnaces. 

A  diagram  of  the  general  arrangement  of  the  plant 
is  reproduced,  together  with  details  of  the  settler,  slag 
granulating  nozzle  and  water-jacketed  slag  spout. 
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Conveyor  Pulley  Guards 
By  George  M.  Douglass* 

Conveyor-belt  head  pulleys  and  trippers  should  al- 
ways be  carefully  protected.  An  unguarded  intake  or 
point  of  contact  between  pulley  and  belt  is  a  menace  to 
life  and  limb  of  not  only  the  ignorant  workman  but  of 
those  who  are  considered  expert  and  familiar  with  their 
work.  It  is  not  that  a  workman  places  his  hand  or  any 
other  part  of  his  body  near  these  danger  points  know- 
ingly or  purposely.  He  may  be  so  intent  on  his  work 
that  he  is  oblivious  to  any  danger.  He  may  stumble; 
and  it  is  common  knowledge  that  when  a  person  stum- 


GUARDED     CONVEYOR     HEAD  PULLEY 


bles  he  invariably  and  involuntarily  throws  out  his 
arms  to  protect  himself,  often  with  disastrous  results. 

It  is  well  to  cover  the  surface  of  head  pulleys  with  a 
layer  of  rubber  or  leather  belting,  securely  riveted,  es- 
pecially where  there  may  be  possibility  of  slippage. 
When  the  belt  slips  on  the  head  pulley  there  is  some- 
thing wrong  with  the  design,  or  the  belt  is  being  im- 
properly fed  or  loaded. 

It  is  a  simple  matter  to  guard  such  a  danger  point. 
There    is   seldom   any   condition,    restricted   space,    for 


UNGUARDED    TRIPPER 

example,  that  would  interfere,  but  this  cannot  always 
be  the  case  when  it  comes  to  the  guarding  of  drives 
for  conveyor  belts.  Often  these  seem  to  be  put  in  as 
an  afterthought  and  jammed  into  as  small  a  space  as 
possible,  which  may  create  an  unsafe  or  dangerous  con- 
dition. Plans  should  be  laid  out  in  such  a  way  that 
there  will  be  ample  room  for  attendants  to  get  at  every 
part  in  perfect  safety ;  and  this  can  be  accomplished  only 
when  plenty  of  room  is  allowed.  A  simple  and  efficient 
type  of  conveyer  pulley  guard  is  shown  in  the  accom- 
panying cut.  The  halftone  illustrates  an  unguarded 
and  dangerous  tripper. 


•General  safety  inspector,  Ameiican  Smelting:  and  Refining  Co. 
120   Broadway,    New    York. 


Madagascar  Graphite  Exports 

Shipments  of  graphite  from  Madagascar  to  France 
are  now  prohibited,  except  on  notice  to  the  contrary, 
and  inasmuch  as  there  is  no  indication  that  they  may 
be  resumed  soon,  considerable  anxiety  is  felt  in  graphite- 
mining  circles,  says  a  consular  report.  Practically  no 
purchases  or  new  contracts  are  being  made,  and  min- 
ing  operations   are   being   greatly   curtailed. 

Several  weeks  ago  it  was  officially  stated  that  2000 
tons  of  graphite  per  month  would  be  needed  for  the 
national  defence  before  the  quantities  for  direct  ex- 
portation to  the  United  States  could  be  considered. 
Subsequently,  the  restriction  in  the  importation  of 
graphite  into  the  United  States  was  announced  in 
Madagascar.  This  has  had  a  discouraging  effect  upon 
the  local  industry,  inasmuch  as  it  had  been  expected 
for  some  time  that  the  prohibition  of  the  direct  ship- 
ment of  graphite  to  America  would  be  raised. 

Although  it  would  not  appear  that  any  authorization 
for  the  exportation  of  graphite  to  the  United  States  has 
yet  been  given,  the  governor  general  states  that  of  the 
2000  tons  of  this  mineral  to  be  reserved  monthly,  1450 
tons  is  intended  for  England,  to  be  shipped  by  the 
Graphites  Maskar  Co.,  affiliated  with  the  Morgan 
Crucible  Co.,  of  London,  and  the  remainder  is  to  be 
shipped  to  Marseilles.  He  also  advises  that  requests  for 
shipment  to  the  United  States  will  receive,  as  far  as  the 
quantities  are  available,  favorable  consideration  from 
the  French  Ministry  of  Armaments,  provided  such  re- 
quests are  sustained  by  the  War  Trade  Board. 

The  estimated  production  of  graphite  in  Madagascar 
in  1917  was  35,000  tons,  and  the  exports  amounted  to 
27,838  tons,  of  which  16,506  went  to  England  and  11,- 
332  tons  to  France.  Although  no  direct  shipments  have 
been  permitted  to  go  forward  to  the  United  States,  it 
is  understood  that  8000  tons  reached  that  country  from 
Marseilles  in  1917,  and  a  considerable  quantity  has  also 
been  shipped  from  that  port  during  the  present  year, 
principally  through  a  consortium  of  French  firms  which. 
up  until  now,  has  controlled  the  bulk  of  the  output  of 
Madagascar  graphite  other  than  that  shipped  to  Eng- 
land. Inasmuch  as  the  French  firms  belonging  to  this 
consortium  are  represented  in  Madagascar,  it  is  not 
unlikely  that  they  will  endeavor  to  control  such  graphite 
as  may  be  now  shipped  to  the  United  States  direct  from 
the  island,  though  it  would  appear  that  various  independ- 
ent producers  are  endeavoring  to  form  direct  connec- 
tions with  the  American  importers. 

The  present  state  of  the  industry  does  not  warrant 
the  belief  that  large  quantities  of  the  1918  production 
of  graphite  will  be  available  for  shipment  to  the  United 
States.  On  the  other  hand,  10,000  or  15,000  tons  of 
graphite  is  said  to  be  available  in  the  colony  from  the 
1917  production,  and  may  be  exported  to  America.  If 
the  French  authorities  continue,  for  any  considerable 
time,  to  prohibit  the  exportation  of  graphite  to  France, 
and  release  the  550  tons  per  month  said  now  to  be 
reserved  for  that  country,  the  quantity  available  for 
exportation  to  the  United  States  will  be  even  greater, 
provided  that  there  is  a  demand  for  it  in  the  United 
States  and  that  licenses  may  be  obtained  for  its  impor- 
tation. Direct  shipments  continue  to  go  forward  to 
England  at  the  rate  of  about  1500  tons  per  month,  and 
this  rate  will  no  doubt  be  maintained. 
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Recent  Developments  in  the  Chilean 
Nitrate  Industry 

Since  the  autumn  of  1917  important  events  have  oc- 
curred with  regard  to  the  production  and  marketing 
of  nitrate.  The  price  of  oil  has  continued  to  rise,  so 
that  users  have  been  looking  to  the  possibility  of  burn- 
ing Chilean  coal.  The  selling  price  of  nitrate  rose  like- 
wise, which  developed  a  local  "bull"  market.  This 
quickly  carried  the  price  to  impossible  figures;  and  the 
Allied  governments  decided  to  centralize  their  pur- 
chases by  means  of  one  agency  in  Chile.  The  effect 
was  instantaneous  in  reducing  the  price.  The  "bull" 
contingent  was  demoralized,  and  the  head  of  it,  a 
wealthy  Chilean,  was  badlj-  hit  financially. 

Production  cost  and  selling  prica  have  been  coming 
nearer;  in  the  case  of  some  nitrate  plants  they  are 
identical.  This  is  due  to  the  high  cost  of  supplies.  The 
exchange  ratio  of  the  Chilean  peso  in  terms  of  foreign 
monej'  during  the  last  year  has  greatly  increased,  so 
that  costs  of  labor  and  local  supplies  are  liquidated  in 
Chilean  currency,  purchased  by  drafts  on  London,  for 
example,  at  a  serious  discount.  Those  oficinas  which 
are  not  prepared  to  meet  the  situation  by  technical  im- 
provements and  greater  general  economy  are  now  faced 
with  the  prospect  of  closing  their  plants,  if  conditions 
do  not  soon  change. 

During  the  last  winter  an  interesting  transaction  took 
place  in  Chile  whereby  a  large  tonnage  of  refined  nitrate 
was  sold,  involving  the  Chilean  government,  the  du  Pont 
powder  company  (through  its  Chilean  branch,  the  du 
Pont  Nitrate  Co.),  the  German  government,  and  the 
Allied  governments.  In  1914,  Chile  had  a  reserve  of 
gold  in  Germany,  and  after  the  war  broke  out  was  un- 
able to  obtain  its  release  until  recently,  when  Chile 
arranged  to  purchase  the  stock  of  accumulated  nitrate 
in  the  idle  German  oficinas,  paying  for  this  by  means 
of  the  gold  in  Germany.  This  nitrate  was  then  resold 
to  the  du  Ponts  for  use  in  making  munitions  for  the 
Allied  governments. 

The  erection  of  synthetic-nitrate  plants  in  the  United 
States  is  said  to  be  proceeding  rapidly,  and  in  a  reason- 
able time  there  will  probably  be  a  supply  of  nitrate 
within  the  United  States  for  military  needs.  The  Ger- 
man nitrate  plants  are  now  idle,  without  fuel,  means  of 
transport,  or  possibilities  of  resuming  work.  The 
Chileans  have  become  disturbed  over  the  serious  situa- 
tion, and  Chilean  publicists  are  today  much  concerned 
over  the  future  of  the  Chilean  nitrate  industry  and  hew 
they  may  reduce  operating  costs  so  as  to  compete  with 
the  much-dreaded  synthetic  nitrate  and  at  the  same  time 
permit  the  Chilean  government  to  live  its  previous  life 
of  ease,  with  money  derived  from  the  heavy  export  tax 
fand,  lately,  the  super-charge;  on  nitrate. 

The  latest  proposal  is  that  the  nitrate  producers  are 
to  i)ool  their  production,  to  be  dispo.sed  of  by  one  selling 
agency,  operated  under  the  supervision  of  the  Chilean 


government,  in  order  to  counteract  the  effect  of  the 
purchasing  agency  maintained  by  the  Allied  govern- 
ments. The  results  will  be  awaited  with  interest.  Un- 
less radically  altered,  most  oficinas  can  effect  only  minor 
economies,  but  the  adoption  of  more  modern  treatment 
methods  would  provide  a  great  increase  in  nitrate  re- 
covery for  a  small  increment  in  cost  of  operation. 
Oficinas  taking  this  step  will  be  on  a  war  footing  and 
can  continue  safely;  the  rest  either  hope  to  "find  a  big 
nugget,"  figuratively  speaking,  or  an  opportunity  to 
appeal  to  the  government  for  legislative  action  and 
subsidy.  Within  the  last  six  months  the  complacency 
of  the  Chilean  nitrate  producers  and  the  Chilean  gov- 
ernment has  been  shaken,  and  there  is  much  searching 
of  soul  among  those  who  hitherto  have  confid3n^"lv 
trusted  in  a  so-called  "natural  monopoly"  that  is  rapidly 
losing  its  characteristic  of  monopoly  before  the  threat 
of  an  artificial  product.  Donald  F.  Irvin. 

Antofagasta,  Chile,  June  12,  1918. 


Protect  Mining  and  Smelting  Enterprise 

A  short  time  ago  a  representative  of  the  Magnolia 
Metal  Co.  was  granted  an  interview  at  Washington  by 
Senator  Charles  B.  Henderson,  of  Nevada,  who  is  chair- 
man of  the  Mines  and  Mining  Committee  of  the  Senate. 
We  were  anxious  to  know  what  hopes  there  were  for 
smelters  who  are  not  in  the  protected  class. 

For  several  years  we  have  been  endeavoring  to  dis- 
cover a  way  to  smelt  antimony  in  competition  with  the 
Chinese,  and  we  are  about  to  enter  the  field  of  tin  smelt- 
ing in  this  country.  Before  doing  so,  however,  we 
wanted  to  know,  if  possible,  whether  such  a  large  invest- 
ment of  capital  would  be  justified.  As  most  miners  and 
smelters  know,  a  bill  of  vital  importance  to  the  industry, 
No.  11,259,  has  been  passed  by  the  House.  This  bill  is 
now  in  the  Senate,  being  considered  in  committee  under 
the  chairmanship  of  Senator  Henderson.  Our  reception 
by  Senator  Henderson  was  most  cordial,  and  we  could 
plainly  see  that,  if  he  has  his  way,  the  American  miner 
and  smelter  of  the  metals  controlled  by  the  above  bill 
will  have  nothing  to  fear  as  a  result  of  investing  capital 
and  time  in  trying  to  increase  the  supply  of  the  several 
much-needed  metals  that  the  bill  mentions.  Senator 
Henderson  patriotically  gave  up  all  hope  of  a  vacation, 
and  consented  to  remain  in  Washington  during  the  sum- 
mer to  whip  the  bill  into  shape  for  early  consideration. 

It  occurs  to  me  that  the  producers  and  smelters  of  the 
ores  and  metals  under  discussion  should  help  Senator 
Henderson's  committee  to  the  utmost  by  gathering  the 
fullest  information  concerning  these  metals.  It  is  only 
by  united  action  that  true  help  can  be  given.  Each 
individual,  when  acting  alone,  can  only  hope  to  treat  the 
matter  inefficiently;  but  if  the  miners  of  all  these  ores 
and  the  smelters  could  get  together  and  form  an  asso- 
ciation, it  would  be  possible  to  maintain  a  secretary  at 
Washington  who.se  business  it  would  be  to  gather  the 
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minutest  details  of  the  whole  question,  and  be  ready 
at  any  minute  to  answer  a  call  from  Senator  Henderson 
or  from  Congress  itself,  and  furnish  immediate  informa- 
tion on  any  part  of  the  subject.  This  would  be  im- 
mensely helpful  to  Congress,  and,  at  the  same  time,  no 
good  argument  in  favor  of  these  metals  would  be  allowed 
to  escape  notice. 

I  recommend  this  idea  to  the  earnest  and  immediate 
consideration  of  miners  and  smelters  of  antimony,  tin, 
arsenic,  bromine,  chromium,  abrasives,  graphite,  mag- 
nesite,  manganese,  molybdenum,  mercury,  platinum, 
pyrite,  potash,  sulphur,  tungsten,  vanadium,  and  mica, 
and  to  any  others  who  may  take  a  personal  interest  in 
the  great  helpful  work  now  being  undertaken  by  Senator 
Henderson.  E.  C.  Miller, 

President,  Magnolia  Metal  Co. 

New  York,  Sept.  6,  1918. 


Mine  Sampling  and  Mining  Method 

Mine  sampling  is  interesting  in  its  details,  but  one 
point  of  view  has  to  a  considerable  extent  escaped  at- 
tention, although  it  is  of  primary  importance  in  such 
mines  as  the  Alaska  Gold  and  the  Alaska  Juneau.  In 
some  mines  the  nature  of  the  ore  is  such  that  the  grade 
of  ore  mined  must  approximate  the  grade  shown  by  the 
sampling,  but  in  other  deposits  the  grade  of  the  ore 
that  comes  from  the  mine  is  determined  by  the  man  in 
charge  of  the  stoping.  For  example,  in  such  deposits 
as  those  in  the  Coeur  d'Alene,  the  grade  of  ore  sent  to 
the  mill  depends  almost  entirely  upon  the  method  of 
mining  used  and  the  man  who  is  in  charge  of  the  work. 

My  personal  experience  leads  me  to  believe  that  ex- 
amining engineers  are  too  prone  to  sample  an  orebody 
without  first  having  decided  upon  the  method  of  mining 
that  will  be  best  suited  to  winning  the  ore.  I  believe 
that  the  "method  of  mining"  should  be  decided  upon 
before  sampling  begins,  as  unless  the  ore  can  be  mined  so 
as  to  obtain  an  approach  to  the  grade  indicated  by  the 
sampling,  the  results  based  upon  the  examination  are  of 
doubtful  value. 

It  would  not  only  be  interesting  but  also  highly  im- 
portant if  readers  of  the  Journal  would  send  in  data 
showing  how  the  grade  of  ore  sent  to  the  mill  com- 
pares with  the  grade  indicated  by  the  sampling  of  the 
stope  when  different  methods  of  mining  are  used. 

Salt  Lake,  Utah,  June  16,  1918.  C.  T.  R. 


Drill-Steel  Punching  Machine 

Several  years  ago  an  article  was  published  in  the 
Journal  describing  a  drill-sharpening  shop  which  had 
been  established  at  the  Gardner  shaft  of  the  Copper 
Queen  mine.  In  that  article  a  machine  was  described, 
operated  by  compressed  air,  for  punching  out  the  bits 
of  hollow  steel,  which  was  first  built  in  our  shops.  This 
has  since  been  copied  by  other  manufacturers,  and  I 
note  particularly  in  your  issue  of  Aug.  3  a  description 
of  one  made  by  the  Denver  Rock  Drill  Manufacturing 
Co.  I  believe  both  the  IngersoU-Rand  Co.  and  the  Sul- 
livan Machinery  Co.  manufacture  others  of  generally 
similar  design  for  the  same  purpose. 

This  device  was  originated  and  built  at  the  Gardner 
shop.  It  is  impossible  to  say  now  who  was  the  in- 
ventor, but  the  credit  should  lie  mainly  with  George 
Mieyr,  master  mechanic  at  that  time,   although   it  is 


probable  that  studies  made  by  two  engineers,  A.  F. 
Simpson  and  E.  R.  Rice,  in  calling  attention  to  the 
time  spent  in  punching  by  hand  and  the  need  of  such 
a  machine,  may  have  led  to  it. 

In  none  of  the  articles  describing  other  punching 
machines  have  I  seen  credit  given  to  the  men  who  de- 
veloped a  device  of  great  importance  to  every  user  of 
hollow  drill  steel.  As  it  was  not  patented,  the  inventors 
made  a  present  of  it  to  the  mining  industry.  I  believe 
they  have  credit  due  them  from  the  mining  profession. 
If  some  reference  could  be  made,  in  the  same  depart- 
ment of  your  publication,  to  the  fir.st  article,  with  the 
date,  and  others  following  it,  I  believe  it  would  be  very 
acceptable.  An  article  on  the  tool-sharpening  shop  at 
Jerome  might  be  compared  with  the  original. 

It  is  interesting  to  note  that  most  of  the  manufac- 
turers perpetuate  an  unnecessary  feature  of  the  ma- 
chine. The  machine  for  the  Gardner  shop  was  made 
from  a  pair  of  cylinders  from  a  hoisting  engine,  used  in 
operating  brakes,  and  consisting  of  an  air  or  steam 
cylinder  and  an  oil-cataract  cylinder.  That  was  used 
for  no  other  reason  than  that  it  was  available.  Ecjually 
good  results  could  be  obtained  with  the  single  cylinder. 

Bisbee,  Ariz.,  Aug.  21,  1918.        Gerald  Sherman. 


Use  of  Coke-Oven  Gas  in  Zinc  Smelting 

I  have  read  with  a  great  deal  of  interest  the  descrip- 
tion of  the  zinc-smelting  works  of  Vado  Ligure  in  the 
Journal  of  Aug.  3,  and  the  editorial  note  regarding  the 
use  of  coke-oven  gas  for  heating  zinc  furnaces. 

In  the  early  part  of  1914  I  was  in  Germany,  and  while 
there  visited  the  Hamborn  works  of  the  Actien  Gesell- 
schaft  fiir  Zink-Industrie,  where  a  Rhenania  roasting 
furnace  was  being  operated,  as  well  as  a  distilling  fur- 
nace, with  coke-oven  gas.  This  gas  was  piped  several 
miles  from  the  coke  ovens  of  the  Gutehoffnungs  Hutte. 
The  retort  furnace  in  use  was  a  typical  Rhenish  furnace, 
the  gas  and  air  burning  up  between  the  center  walls, 
and  the  products  of  combustion  coming  down  around 
the  retorts  and  thence  into  counter-current  recupera- 
tors, where  the  air  for  combustion  was  preheated.  The 
furnace,  as  I  remember  it,  contained  240  retorts.  A 
gas  holder  was  used,  as  in  the  Italian  works,  but  even 
with  this  gas  holder,  which  acted  more  as  a  pressure 
regulator  than  as  a  reservoir,  great  difficulty  was  ex- 
perienced with  changes  of  pressure,  which  increased 
or  deceased  the  flow  of  the  gas.  Though  this  would  not 
be  so  important  with  ordinary  producer  gas  of  rela- 
tively low  calorific  value,  it  was  much  magnified  with 
the  coke-oven  gas,  which  contained  something  over  500 
B.t.u.  per  cubic  foot. 

The  furnace  when  I  saw  it  had  been  operating  about 
six  months,  and  it  was  planned  to  equip  the  entire 
works,  containing  12  such  furnaces,  with  coke-oven  gas, 
if  the  difficulties  in  regulation  of  temperature  in  the 
laboratory  could  be  satisfactorily  overcome.  There  was 
considerable  talk  in  Upper  Silesia  of  this  same  method 
of  firing,  and,  I  believe,  with  the  tremendous  develop- 
ment of  the  byproduct  coke  oven  in  Germany  primarily 
for  the  byproducts,  that  it  is  not  at  all  improbable  that 
some  of  the  large  producer  gas-fired  Silesian  smelteries 
have  gone  over  to  the  use  of  coke-oven  gas. 

New  York.  Aug.  7,  1918.  J  A.  Singmaster. 
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Concrete  Foot  Blocks  for  Station  Posts 

By  C.  T.  Rice 

The  station  at  the  1200  level  of  Hecla  shaft,  Burke. 
Idaho,  is  35  ft.  wide,  80  ft.  long  and  20  ft.  high,  and 
in  the  rear  are  situated  the  pumps  and  the  charging 
station  for  the  storage-battery  motor,  used  in  hauling 
ore  trains.  This  station  is  timbered  with  round  posts 
and  caps  put  in  with  5-ft.  centers.  Center  posts  are 
placed  about  20  ft.  out  from  the  shaft  to  reinforce  those 
sets  that  extend  across  the  full  width  of  the  station  in 
the  pum.p  portion.     The  posts  at  the  shaft  side  of  the 
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CONCRETE  FOOT  BLOCK 
PUT  IN  FIRST 


Plan  Alongside  o-f  Station 
BRACE.-, 


Side  View  and  Vertical  Section 
Through  Posts 

RE-FOOTING  STATION  POSTS  WITH  CONCRETE 

station  are  25  ft.  long,  and  those  at  the  other  side 
about  20  ft.  The  back  is  strong  and  gives  little  trouble, 
although  a  slight  slabbing  tendency  has  developed,  and 
about  a  year  ago  it  was  noticed  that  some  of  the  timbers 
were  settling.  Examination  showed  that  the  posts, 
which  were  about  seven  years  old,  had  started  to  rot 
at  the  foot,  and,  in  some  instances,  the  wood  was  badly 
affected  as  high  as  18  in.  up  on  the  post.  The  problem 
of  re-footing  this  timbering  throughout  the  station  in 
a  permanent  manner,  without  disturbing  it,  finally  led 
to  the  placing  of  cement  under  the  lines  of  posts. 

The  ground  between  the  posts  was  first  picked  and 
cleaned  down  to  solid  rock  and  then  braces  were  put 
in  between  the  posts  at  the  bases.  Molds  were  then 
made  and  coarse  concrete  was  poured  in  to  form  the 
main  part  of  the  foot  block.  After  this  application 
had  set,  the  work  of  getting  the  concrete  under  the 
posts  was  begun,  and  this  was  done  one  post  at  a  time. 
First,  the  timber  was  sawed  half  way  through,  well 
above  the  rot,  so  as  to  chip  out  half  of  the  post  in 
a  vertical  direction.  As  soon  as  the  wood  had  been 
chipped  out,  and  the  half  crater  in  the  concrete  foot 
block  cleaned  down  to  solid  rock,  a  piece  of  old  mill 
belting  was  nailed  to  the  remaining  half  of  the  post  to 
make  the  form  while  concreting  in  the  portion  of  the 
post  that  had  just  ber-n  removed.    A  coarse-sand  cement 


batter  was  rammed  into  the  hole.  When  this  half 
had  set  thoroughly,  so  that  it  could  take  the  weight 
of  the  post,  the  other  half  of  the  timber  was  cut  away, 
the  belting  laced  together  and  shifted  around  to  make 
the  form  for  this  half,  and  the  remainder  of  the  post 
was  concreted  in.  In  this  manner,  all  of  the  posts  of 
the  station  were  sawed  off  and  replaced  at  the  bottom 
with  a  concrete  foot  that  formed  an  integral  part  of 
the  concrete  foot  block  along  each  line  of  posts.  No 
trouble  with  the  timbering  is  expected  for  several  years, 
as  the  stations  are  dry  and  well  ventilated,  and  it  was 
only  at  the  bottom  that  the  posts  were  decaying.  But 
in  timbering  stations  cut  in  rock,  where  decay  rather 
than  ground  weight  will  probably  determine  the  life 
of  the  timber,  it  is  well  to  put  in  concrete  foot  blocks 
undsr  the  posts  of  the  set  when  they  are  first  placed. 


Device    for    Stopping    Runaway 
Mine  Train 

Many  a  mule  has  been  killed  in  a  mine  by  a  run- 
away train  on  a  steep  grade.  Grades  should  not  be 
so  steep  as  to  cause  trains  to  accelerate  to  a  speed  that 
cannot  be  controlled  by  the  mule,  aided  by  brakes;  but 
often  it  becomes  necessary  to  connect  up  with  old  drifts 
that  cannot  be  graded  to  the  best  tramming  advantage. 

Brakes  will  sometimes  fail  to  hoia  a  train  when 
applied  by  a  new  mule  skinner,  who  will  not  always 
realize  just  where  the  train  must  be  braked  strongly 
to  hold  it  under  control.  Sometimes  a  car  will  dump 
in  transit,  and  if  the  train  is  coupled  with  side  chains 
over  car  hooks,  the  cars  that  do  not  dump  are  likely  to 


"PIG-TAIL"  HOOK,  SWIVEL  AND  CHAIN 

become  unfastened  and  run  away,  creating  a  source  of 
constant  danger  to  mule,  men  and  mine  supports. 

This  menace  can  be  easily  avoided  by  simply  passing 
a  chain  over  the  top  of  the  cars  from  the  front  of  the 
rear  car  to  the  back  of  the  front  car  of  the  train.  As 
the  cars  making  up  a  train  often  have  to  be  gathered 
from  separate  chutes,  the  chain  must  be  made  so  that 
it  can  be  attached  and  detached  easily  and  quickly. 
This  is  affected  by  the  use  of  a  Missouri  "pig-tail" 
or  worm  hook,  shown   in  the  illustration,  which  is  at- 
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tached  to  each  end  of  the  chain.  This  hook  is  dropped 
over  the  door  rod  of  an  end-dump  car,  and  is  thus 
effectively  fastened,  yet  in  such  a  way  as  to  be  quickly 
detachable. 

With  a  chain  thus  attached  to  a  train,  all  that  need 
be  done  when  a  runaway  is  threatened,  is  to  unlatch  the 
door  of  the  rear  car — the  cars  being  coupled  with  the 
gate  end  foremost — and  the  brakeman,  when  jumping 
off,  gives  the  rear  car  a  slight  push.  This  push  dumps 
the  car,  and  the  train  is  snubbed  up  effectively  without 
any  other  inconvenience  than  cleaning  some  ore  off  the 
track,  for  in  all  probability  the  rear  car  will  only  partly 
dump.  Even  if  the  trainman  does  not  give  the  car 
enough  of  a  push  to  dump  it,  the  pull  of  the  chain 
on  the  front  gate  rod  will  cause  it  to  dump  almo.st 
as  soon  as  the  door  is  unlatched. 

The  chain  need  not  be  especially  heaN'y,  and,  as  it  is 
easily  attached  and  detached  from  the  cars,  little  in- 
convenience is  experienced  from  its  use. 

This  simple  but  effective  method  of  stopping  a  run- 
away train  is  used  in  hauling  the  ore  on  the  upper 
levels  of  the  Hecla  mine,  at  Burke,  Idaho,  where  the 
mule  skinner  running  over  the  bad  grade  was  one 
of  the  most  earnest  in  its  praise.  His  rule,  he  said,  was 
to  take  no  chances,  but  to  dump  early  if  his  brakes 
began  to  slip,  for  then  he  generally  did  not  have  much 
shoveling  to  do  in  cleaning  up,  as  the  rear  car  probably 
would  not  dump  completely. 


Better  Dies  Make  Better  Drill  Bits* 

The  increased  efficiency  to  be  obtained  by  proper 
forming  and  treating  of  drill  bits  is  so  marked,  and  so 
little  attention  is  paid  to  this  end  of  the  ordinary  day's 
work  by  mine  officials,  that  one  is  led  to  believe  they 


^PIG.  1.      RELATIA'E  DRILLING  SPEEDS 

do  not  realize  what  can  be  accomplished  with  little  effort 
on  their  part.  Some  are  beginning  to  give  their  drill- 
steel    situation    serious    consideration   and    are   paying 


dividends  from  this  end  of  their  work  which  they  little 
believed  possible. 

The  accompanying  chart  shows  results  that  were 
accomplished  by  one  of  the  largest  copper  mines  in 
this  country.  Lines  OA,  OB,  OC  show  drilling  speed 
in  inches  per  minute  obtained  with  their  standard 
machine-sharpened  drill  bits  using  i-in.  changes  in 
gage.  Lines  OA',  OB',  OC  show  results  obtained  by 
using  bits  with  proper  reaming  edges  and  faces  and 
a  |\ -in.  change  in  gage.  In  addition  to  increased 
drilling  speed,  their  steel  breakage  has  decreased  from 


•Howard   T.   Walsh   in   "Mine  and  Quarry." 


FIG.    2.      "DOUBLE   ARC"    BIT 

10.5%  to  1.5%  and  the  amount  of  footage  obtained 
from  each  steel  before  resharpening  was  increased  50%. 

A  number  of  vertical  gaging  dies,  furnished  with  the 
Sullivan  sharpeners,  may  be  used  in  forming  bits  with 
correct  reaming  edges  and  faces.  These  dies  are 
equipped  with  a  positive  gaging  device  arranged  for 
^-in.  changes  in  gage.  If  any  mine  official  will  go  into 
this  situation  carefully,  he  may  expect  approximately 
the  following  results:  Increased  drilling  speed  from 
40  to  100 ^c;  decreased  steel  breakage;  increased  foot- 
age from  each  steel  sharpened;  lower  sharpening  costs; 
less  time  lost  underground;  and  life  of  drilling  ma- 
chines increased. 

An  extra  minute  used  in  the  drill  shop  is  better  than 
15  minutes  wasted  underground.  This  waste  can  be 
largely  avoided.  One  should  not  try  to  see  how  fast 
he  can  make  drill  bits,  but  how  well  he  can  make  them. 
Much  labor  will  be  saved  in  the  end. 

In  using  the  gaging  dies,  the  bit  is  upset  in  the 
clamping  die  by  the  horizontal  hammer  and  dolly  in  the 
usual  manner.  The  vertical  dies  are  adjusted  to  the 
proper  gage  by  means  of  the  key  and  thumbscrew. 
The  proper  gage,  reaming  edge  and  wing  taper  are 
applied  by  hammer  action  under  the  vertical  swaging 
hammer.  Changes  in  gage  for  the  different  steels  in 
a  set  are  made  in  a  few  seconds. 

The  popular  "bull"  bit,  the  familiar  "cross"  bit  or  the 
new  "double  arc"  bit  (Fig.  2)  can  be  made  in  these 
dies  rapidly  and  cheaply.  The  all-hammer  process  and 
the  alternation  between  the  dolly  and  vertical  swages 
compact  the  metal  and  improve  its  wearing  quality. 


540 

•d:  ri-jid-. 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  106,  No.  12 


uiiiiiiiiiiiililiiiii iiiiiiiiiiiniiiii I mill I I I iiiiiiiiliiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiu nil llllllMi I Ill Ill I I IIIIIIIIIIIIIIIIIIIIIIIII1IIIIIIIIIIII1IIIIIIIIIIIIIIIIIIIII II iiiiiiiiiiiiiiii Ill illitliiH 


Four  Officers  of  the  27th  Engineers 


LIEUT.    COL.    O.    B.    PERRY, 
Commanding     Officer 


CAPT.    E.    S.    BERRY, 
Adjutant 


<-A)"l'.    .NOHVAL   .J.    \Vi;i-<ll, 
<v,mpany    A 


CAPT.    .JOHN     W.     HALCH. 
Adjutant 


nmuMniiiu iiiiiiiiiiiim iiiiiii iiiiiiii iiiiiii iiiiiiit iiiiiiii iiiiiii i iiiiiiiiiiiiiii iiiii iiii iiiiiiiiiiin i i> i iitiiiiii in i tiiiiniiiMiiiiiiiiiitiii iif 


September  21,  191&' 


ENGINEERING  AND  MINING  JOURNAL 


541 


The  Power  of  Money 

"Might  makes  right,"  the  Prussians  said,  speaking 
more  truly  than  they  thought,  for  back  of  the  power 
that  will  ultimately  crush  the  things  that  are  wrong  lies 
the  financial  might  of  this  country  and  the  Allies.  The 
power  of  money  for  good  was  never  better  exemplified, 
and  similarly,  though  in  a  smaller  way,  that  fact  is 
likewise  true  of  the  Comfort  Fund, 

The  argument  has  been  advanced  that  the  mining 
regiment  needs  nothing,  as  the  Government  takes  care 
of  all.  It  is  true  that  never  were  soldiers  as  well  cared 
for  as  they  are  by  Uncle  Sam,  but  no  one  has  yet  heard 
of  a  soldier's  family  that  stopped  sending  him  things 
on  that  account.  The  sum  thus  far  expended  from  the 
Comfort  Fund  (over  $10,000)  for  the  27th  has  been 
spent  in  the  various  ways  that  the  men's  own  folks 
would  take.  And  those  who  have  contributed  have  been 
moved  by  goodfellowship  alone. 

Mr.  Manager,  why  not  bring  the  Comfort  Fund  to 
your  employees'  attention,  especially  on  pay  day,  when 
the  money  is  moving  fast?  Show  that  your  camp  is 
alive  and  that  the  men  know  there  is  such  a  thing  as 
a  real  mining  regiment  at  the  front.  Put  your  company 
on  record  as  back  of  the  27th. 

HOW    THE    COMFORT    FUND    STANDS 

Previously   acknowledged    $1  1,136.50 

H.  Foster  Bain    10.00 

Marc   Bailey    10.00 

Charles  Le  Vasseur    (second   contribution)     10.00 

William    Wraith     2.5.00 

H.    A.    Wheeler     10.00 

Nevada  Mine  Operators'  Association    100.00 

Louis    R.   Wallace 50.00 

H.  P.  Bowen   5.00 

H.  L.  Brown  and  M.  W.  Ha.vward    16.00 

Iron   Cap  Copper  Co 50.00 

W.  N.  Smith 10.00 

E.  S.    Geary    ^  5.00 

H.   J.   Wolf    10.00 

F.  H.    Siebold    1000 

H.  A.   Kee    10.00 

W.    S.    Grether    5.00 

Marion   J.    Thomas    10.00 

E.  F.   Eurich    10. 00 

Liberty  Bell  Gold  Mining  Co 200.00 

H.  De  Witt  Smith    15.00 

Associated    Miners    of    the    University    of    Idaho -^"xS 

New  Idria  Quicksilver  Mining  Co 100.00 

F.  P.    Burrall    2.5.00 

I^ivingston   Wernecke    ''-OO 

E.    P.    Mathewson    50.00 

Interest  to  June  26    82.61 

H.    W.    Hixon    10.00 

R.  C.   Canby    10-00 

S.    R.    Guggenheim     10.00 

Richard    Tavis    5.00 

Simon    Guggenheim     ■'-•99 

J.   V.   Kelley    10-00 

Algernon  Del  Mar   4.00 

Sumner    S.    Smith    5.00 

Will  H.    Coghill    10-00 

Lincoln    Crocker     iX'99 

C.  E.  Dewey    ,  10-00 

Plvmouth   Consolidated   Gold   Mines,   Ltd ^"X"22 

United  Eastern  Mining  Co 50.00 

M'.    A.    Wilson    20.00 

Oscar    Lachmund    (fifth    contribution) „-XA 

W.    Rowland    Cox 10-00 

L.  D.  Huntoon    S.OO 

Alaska  Mining  and  Engineering  Society   oO.OU 

W.   R.   Benedict    „?-00 

Btheredge  Walker   2.->.00 

Fritz   Mella    .,  25-00 

Richard   McCarthy    -^VnnA 

J.    N.   Houser 10-00 

Weedon   Mining   Co 5-0-00 

William   H.    Kinnon    -^O-"'' 

A.  P-  O'Brien    i ""0 

Lester   W.    Strauss    JO.OO 

Montana  Society  of  Engineers   t>u.uu 

AV    R    Atkeson    /.•>() 

Charles  Le  Vasseur  '(third  contribution)    5.00 

Frank    Carroll    1""" 

V.  P.  Hastings,  .Ir '-"O 

D.  E.  Woodbridge    ,;?•"" 

Harvey   B.    SmaU    JOOO 

J.   C.   Porter    ]0.00 

A.    F.    Taggart    l"0" 

G.  E.  Parish    2d.00 

H.   K.   Sherry    J""" 

T.   M.   Hamilton    -'"00 

George   O.    Argall    i?"" 

y-i        rp        T>  J.  O .  U  U 

Oscar  Lachniund'  (sixth   contriisution) 10.00 


P.   M.   Arnold    10  00 

w.  A.  Wolf  :.......;;;;.::;;;;■ :    .  5  oo 

Employees  of  Utah  Leasing  Co.,  Newhouse.   Utah 2b!50 

h>mployees   of    Bradcn    Copper   Co 112  50 

^'harles  A.  Miike   (second  contribution) 10.00 

<T.    M.    Colvo<  oresses 25  M 

Charles  Le  Va.sseur  (monthly)    5.00 

A.    H.    Wethey    25  00 

S.   Ford  Eaton 25^00 

H.   H.   Hunner    5.00 

N.    G.    Thomson    25  00 

Members  of  the  A.I.M.E.   meeting  In  Colorado   Springs. 

Sept.   4,   1918    ...  215  00 

Glen    Miles     25.00 

J.    B.   Wilmaith    '.  25  00 

Frederick    MacCoy    ,-,'oo 

Balance     of     a     certain     Joplin     contribution     received 

through   Lieut. -Col.   Gilmore 590.36 

Total     $17,312.97 

Make  your  checks  payable  to  W.  R.  Ing?,lls,  treasurer 
of  the  Association  of  the  27th  Engineers. 


The  Tin  Control 

Formation  of  the  international  monopoly  to  control 
the  price  and  distribution  of  pig  tin  is  told  Ijy  Bernard 
M.  Baruch,  the  chairman  of  the  War  Industries  Board, 
in  the  following  statement: 

Under  an  intcr-allied  pooling  agreement  reached  by  representa- 
tives of  the  United  States,  Great  Britain,  France  and  llal.v  at 
conferences  held  in  London,  which  were  attended  by  L.  L.  .Sum- 
mers, member  and  technical  advist-r  of  the  War  Indu.«t:ies 
Board,  and  George  Armsby,  chief  of  the  tin  section,  each  country 
participating  in  the  conference  will  get  its  needed  supply  of  pig 
tin.  The  action  amounts  to  an  international  monopoly  of  a  lu- 
neflcent  nature. 

The  plan  of  distribution  worked  out  allows  the  United  States 
about  80,000  tons  of  pig  tin,  or  two-thirds  of  the  world's  entire 
production,  annually.  With  the  War  Industries  Board  super- 
vising the  allowance  to  this  country,  all  imports  of  pg  tin. 
tin  ores  and  concentrates  will  be  consigned  to  the  American  Iron 
and  Steel  Institute,  which  will  receive,  pay  for  and  distribute 
the  metal  to  the  industry  through  the  United  States  Steel  Products 
Company. 

The  price  will  be  regulated  by  the  War  Industries  Board  and 
will  be  uniform  to  all  consumers  of  10  tons  of  pig  tin  or  over. 
There  will  be  another  uniform  price  for  users  of  less  than  10 
tons.  These  prices  will  be  maintained  at  a  level  which  will  en- 
courage production  in  the  tin-mining  countries — Great  Britain 
and  the  Straits  Settlements  chiefly — and  stop  profiteering.  Prices, 
rules  and  regulations  will  be  announced  later.  It  is  probable 
that  users  and  dealers  may  be  licensed. 

The  War  Industries  Board  believes  there  will  be  insured  by 
these  arrangements  a  steady  supply  of  material  at  a  stable  and 
reasonable  price.  Since  the  negotiations  for  the  pooling  arrange- 
ment began  in  I>ondon  six  weeks  ago,  the  price  of  pig  tin  has 
fallen  steadily.  The  quotation  on  Sept.  6  last  showed  a  net 
decrease  of  14c.  per  lb.  as  compared  with  the  price  on  July  15, 
1918. 

That  there  may  be  a  sufficient  supply  of  tin  In  the  United 
States  to  meet  the  war  needs  and  to  supply  essential  civilian 
uses,  vigorous  plans  for  conservation  of  the  metal  are  being  made 
effective  through  cooperate  efforts  by  the  War  Industries  Board 
and  by  the  Food  and  F^el  administrations  in  the  enforced  sub- 
stitution of  other  than  tin  for  containers,  wherever  that  is  pos- 
sible. Tin-container  manufacturers  have  agreed  with  the  War 
Industries  Board  in  plans  that  will  curtail  their  use  of  tin  plate 
30%,  which  means  a  saving  in  the  next  three  months  of  about 
150,000  tons  of  tin  plate. 

The  Food  Administration  is  working  out  a  tin-conservation 
plan  with  various  industries,  including  lard  and  lard-compound 
packers,  wholesale  grocers,  cracker  manufacturers,  tea  and  coffee 
packers,  cocoa  and  chocolate  manufacturers  and  baking-powder 
manufacturers.  All  have  been  urged  to  substitute  fiber,  papar 
or  other  containers  where  possible. 

The  Fuel  Administration  has  taken  up  the  subject  with  the 
oil  dealers,  and  the  War  Industries  Board  is  working  along  sim- 
ilar lines  with  the  tobacco  manufacturers  and  all  industries  in 
which  tin  is  used  in  turning  out  the  finished  product. 

Mr.  Baruch  said  that  the  Summers  commission  i.'< 
planning  for  the  extension  of  the  pooling  arrangement 
to  basic  materials  other  than  tin.  He  admitted  that  it 
is  the  desire  of  the  board  to  extend  the  pooling  arrange- 
ment to  all  minerals  of  which  there  is  a  shortage. 

The  above   is  communicated   by   a   Washington   cor- 
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respondent.  We  may  add  that  the  new  arrangement  will 
abolish  the  unrestricted  competition  for  tin  among 
American.  British  and  other  Allied  interests.  Hereafter 
all  purchases  of  tin  in  the  Straits  Settlements  will  be 
made  by  E.  Boustead  &  Co.  on  their  own  behalf  and  on 
that  of  the  other  importing  houses,  which  firm  will  act 
under  the  direction  of  the  tin  control  in  London.  In 
Great  Britain,  licenses  will  continue  to  be  issued  by  the 
rubber  and  tin  committee  to  various  shipping  firms. 


Imports  and  Exports  of  Metals  and  Ores 

Imports  of  the  more  important  metals  and  ores  as 
reported  by  the  Department  of  Commerce  for  July,  1918, 
and  those  for  July,  1917,  the  latter  as  finally  revised, 
were  as  follows: 


IMPORTS.  JULY.    1917.  AND  JULY,    19U 
(.In  pounds,  unless  otherwise  stated) 
Metal  and  Ore:  July,  1917 

Antimony  ore,  contents 1,442,929 

Antimony  matte,  regulus  or  metal 2,856,333 

Copper: 

Ore.  contents    6,472,934 

Concentrates,  contents 2,213,200 

Matte,  regulus,  etc.,  contents 797,982 

Imported  from  (in  part) : 

(*^anada 2,951,522 

Mexico 2,475, 1 0 1 

Cuba   3,080,526 

Chile 751,181 

Peru 67,368 

Unrefined  black,  blister,  etc 10,122,230 

Refined,  in  bars,  plates,  etc 46,865 

Old,  etc.,  for  remanufacture 2,951,355 

Composition  metal,  copper  chief  value 29, 1 87 

Lead: 

Ore,  contents 10,151,631 

Bullion,  contents 6,222,828 

Itnported  from  (in  part) : 

Canada 

Mexico 

ChUe 

Pigs,  bars  and  old 

PjTites,  long  tons 

Zinc: 

Oe,  content.^ 10,232,491 

Imported  from  (in  part) 

d'anada 

Mexico 

Blocks  or  pigs,  and  old 

Manganese  ore,  long  tons 

Imported  from  (in  part) : 

Cuba    360 

Brazil 43,437 

British  India 1,200 


317,759 
7,306,624 


32,012 
76.826 


878,962 

6,531,129 

36,823 

53,438 


July,  1918 
1,119,077 
1,400,030 

6,179,353 
5,185,245 
1,533,838 

2,104,426 

3,397,685 

2,121,720 

3,417.904 

350,175 

19,543,854 

5,389,000 

111,891 

14.145 

3,597,906 
2,134,609 

2,209.572 

3,495,546 

26.307 

24,927 

46,908 

1,193,916 

829,327 
364,589 


29,886 

9,702 

15,925 

1,700 


Exports  of  copper,  lead  and  zinc  for  July,  1918,  as 
reported  to  the  Department  of  Commerce,  with  the  fig- 
ures for  the  corresponding  month  of  1917,  the  latter  as 
finally  revised,  were  as  follows : 


EXPORTS  OF  COPPER,  LEAD  AND 
(In  pounds) 

Copper:  July,  1 

Ore,  contents 293, 

Concentrates,  contents 

Unrefinf-d,  black,  blister,  etc 297, 

Refined  in  ingots,  bars,  etc 54,275, 

ExportMi  to  (in  part> : 

France 1 3,749, 

Italy 7,620. 

United  Kingdom 28,778, 

Canada 3,389, 

Composition  metal,  copper  chief  value 

Old  and  scrap   2, 

Pipeu  and  tubes 2,782, 

Plates  and  sheets    2,302, 

Wire,  exc«T)t  insulated 1,792, 

Le*d: 

Pics,  barB,  etc.,  produced  from  domestic  ore.  .  6,270, 

Pisa,  bars,  etc.,  produced  from  foreign  ore.  ...  179, 
Exported  to  (inf)art) : 

Denmark 699, 

Canada      1,317 


ZINC 


United  Kingdom 2,688, 

740, 


Arceotina 

Japan    

Zinr: 
DroMi 
Spelter: 

Prodijre<l  from  (loiii<-«tic  ore. 

Produee*!  from  foreiun  ore. 

Exported  to  (in  part) 

France   

luly 

UnttMl  Kingdom 

Canada 

M<^xico 
In  shcFta,  itripa.  ef 


917 
,200 

980 
337 

296 
353 
133 
136 
7 
240 
255 
123 
223 

671 
369 

235 
443 
893 
350 


July,  1918 
326,352 
121,000 
672,000 

64,573,910 

30,738,418 

11.311,323 

19,595,996 

2,826,126 

7,690 

173,557 

377.148 

1,905,418 

13,711,872 
3,046,069 


858,221 


15,271, 
4,480, 

7,254, 

649, 

9,489, 

1,723, 


244 
007 

385 
156 
089 
643 


2,454.625 


5,880,469 
7,430,468 


2,658,855 


8,589,975 
361,243 

6,290,460 
356,000 

2,186,547 

373,891 

2,020 

1,461,441 


Half  Year's  Production  of  Chromite 

In  the  first  six  months  of  1918,  according  to  the  U.  S. 
Geological  Survey,  26,000  long  tons  of  all  grades  of 
chromite  ore  was  mined  in  the  United  States,  as  com- 
pared with  42,700  in  1917.  Mining  was  carried  out 
under  unfavorable  conditions  during  the  first  four 
months  of  1918,  and  many  properties  were  not  opened 
until  April  or  May.  The  production  of  the  first  six 
months  of  1918  may  therefore  be  about  one-third  of  the 
production  for  the  year,  which  would  amount  to  65,000 
to  75,000  long  tons  of  all  grades  of  ore,  equivalent  to 
52,000  to  60,000  long  tons  of  ore  containing  50% 
chromic  oxide. 

The  shipments  from  Jan.  1  to  June  30  amounted  to 
about  18,000  long  tons  of  ore  of  all  grades,  equivalent 
to  14,400  tons  containing  50%  chromic  oxide.  Labor 
conditions  in  the  chromite  industry  in  California  and 
Oregon  have  been  as  unfavorable  as  those  in  other  in- 
dustries. Transportation  has  been  dilficult,  particu- 
larly haulage  from  the  mines  to  points  for  shipment  by 
railroad  and  water.  The  roads  were  put  in  better  con- 
dition by  the  end  of  June,  however,  and  they  will  prob- 
ably be  still  further  improved  during  the  latter  half 
of  the  year. 


Huge  Loan  Best  in  the  End 

We  must  buy  the  war  as  common  sense  tells  us  to  buy 
coal  and  other  commodities — in  as  large  quantities  as 
we  can.  Expensive  at  best,  war  comes  cheaper  when 
bought  in  the  sensible  way.  That  is  the  reason  the 
Government  has  arranged  for  the  floating  of  the  largest 
war  loan  the  world  has  ever  seen.  Smaller  loans,  which 
would  not  meet  in  full  the  extraordinary  needs  of  our 
victoriously  fighting  armies,  would  mean  only  prolonga- 
tion of  the  war,  at  far  greater  cost  to  the  people  of 
America  in  the  end. 

The  huge  loan  means  economy  in  money,  in  resources, 
as  well  as  economy  in  the  lives  of  our  soldiers  "Over 
There."  The  faster  the  loan  is  taken,  the  more  abund- 
antly it  is  oversubscribed,  the  less  the  war  will  cost. 
By  the  same  token,  the  greater  the  success  of  the  huge 
loan,  the  more  wealth  in  America  will  be  saved  from 
the  maw  of  war. 

The  safest  investment  in  the  world  is  a  Liberty  Bond. 
For  a  patriotic  American,  Liberty  Bonds  are  the  best 
investment  in  the  world.  It  is  not  only  a  wise  thing  to 
hold  them — it  is  the  patriotic  thing  to  do.  The  soldier 
that  takes  a  trench  and  then  voluntarily  gives  it  up  is 
not  to  be  compared  with  one  who  takes  a  trench  and 
holds  it  against  the  enemy.  An  American  who  buys  a 
Liberty  Bond  and  then  sells  it  is  not  so  good  an  Ameri- 
can as  one  who  buys  a  bond  and  holds  it.  This  does 
not  apply,  however,  to  one  who  sells  his  bond  because 
of  real  necessity;  there  is  legitimate  trading  in  Liberty 
Bonds,  which  the  Treasury  recognizes. 

Complete  and  overwhelming  success  of  the  great  loan 
will  mean  the  speeding  of  the  day  when  war  prices  will 
end  and  the  cost  of  living  return  to  the  scale  of  normal 
times  of  peace,  and  when  our  fighting  men  will  return 
to  productive  labors,  and  the  drain  upon  the  property 
and  life  of  the  nation  will  at  last  be  ended.  The  bonds 
must  be  bought,  and  by  everybody,  to  achieve  this  end. 
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The  most  notable  achievement  of  the  American  forces 
during  the  war  was  made  last  week  when,  on  Sept.  12, 
the  troops  under  General  Pershing  completely  wiped 
out  the  St.  Mihiel  salient  in  27  hours,  taking  15,000 
prisoners  and  200  guns;  continuing  their  advance  on  a 
53-mile  front,  they  have  come  within  range  of  the 
fortress  of  Metz.  Gains  toward  Laon  and  Cambrai  were 
also  made  by  the  Allies.  French  and  Serbian  troops, 
taking  the  offensive  on  Sept.  16  against  the  Bulgarians 
between  Dorian  and  the  Vardar,  pierced  the  enemy's 
lines  and  took  1500  prisoners.  Discussion  of  peace 
terms  proposed  by  Austria  on  Sept.  15  was  flatly  re- 
jected by  President  Wilson.  Not  a  life  was  lost  when 
the  liner  "Persic,"  transporting  2800  American  troops, 
was  torpedoed  off  the  English  coast,  the  ship  itself  being 
saved  by  beaching.  A  U.  S.  Army  contingent  arrived 
at  Archangel,  Russia. 

In  the  United  States,  the  War-Minerals  Bill,  as  re- 
drawn by  Senator  Henderson,  passed  the  Senate  on  Sept. 
11  with  minor  amendments.  Exemption  from  taxation 
for  a  limited  amount  of  the  interest  on  Liberty  bonds 
was  asked  of  both  houses  by  Secretary  McAdoo.  Eugene 
V.  Debs,  former  Socialist  candidate  for  President,  was 
sentenced  to  10  years  in  prison  for  violating  the  Espion- 
age Act.  The  Committee  on  Public  Information  gave 
to  the  press  a  series  of  documents  revealing  the  Bol- 
shevik leaders  as  paid  agents  of  Germany. 


Gold  Placed  Under  O^ntrol 

Complete  control  over  the  use  of  gold  for  export  and 
domestic  manufacture  is  secured  to  the  Federal  authori- 
ties through  the  new  order  of  the  Director  of  the  Mint, 
forbidding  the  various  coinage  mints  and  the  U.  S. 
Assay  Office  at  New  York  to  sell  gold  bars  except  to 
those  holding  priority  orders.  The  order  was  issued 
on  Sept.  9.  The  New  York  Assay  Office  had  an- 
nounced on  Aug.  30  that  it  had  been  instructed  to  stop 
the  sale  of  gold  bars  entirely  until  further  notice,  but 
that  instruction  was  revoked  the  following  day.  Its 
issuance,  however,  evidently  caused  certain  interests  to 
seek  to  stock  up  with  gold  bars,  as  in  the  succeeding  five 
business  days,  it  is  said,  $1,772,000  worth  was  bought, 
or  twice  the  normal  amount. 

The  authority  as  to  the  quantity  of  gold  to  be  sold  for 
commercial  purposes  is  vested  in  the  War  Industries 
Board,  the  Federal  Reserve  Board,  and  the  Secretary 
of  the  Treasury,  as  stated  on  the  market  page  of  the 
last  issue  of  the  Journal.  By  some  the  order  is  looked 
upon  as  an  effort  to  stop  hoarding;  also  to  reduce  the 
production  of  less  essential  articles. 


Would  Make  Liberty  Bonds  Tax-Free 

A  bill  has  been  reported  to  the  House  upon  the  re- 
quest of  the  Secretary  of  the  Treasury,  calling  for 
the  exemption  from  taxation  of  a  limited  amount 
of  the  interest  of  Liberty  Bonds.  The  measure  provides 
that  until  two  years  after  the  end  of  the  war,  the  inter- 
est on  an  amount  of  bonds  not  over  $30,000  in  princi- 
pal, of  the  Fourth  Liberty  Loan,  ovmed  by  an  individual, 
partnership,  association  or  corporation,  shall  be  ex- 
empt from  graduated  additional  income  taxes,  and 
excess-  and  war-profits  taxes  now  or  hereafter  levied. 

Former  loans  are  included  in  the  bill  as  worded  at 
present.  The  interest  received  after  Jan.  1,  1918,  on  the 
amount  of  bonds  of  the  First  Liberty  Loan,  converted, 
dated  either  Nov.  15,  1917,  or  May  9,  1918;  the  Second 
Liberty  Loan,  converted  and  unconverted,  and  the  Third 
Liberty  Loan,  the  principal  of  which  does  not  exceed 
$45,000  in  the  aggregate,  owned  by  any  individual,  part- 
nership, association  or  corporation,  is  to  be  exempt  from 
such  taxes;  provided,  however,  that  no  owner  of  such 
bonds  is  to  be  entitled  to  such  exemption  in  respect  to 
the  interest  on  an  aggregate  principal  amount  of  such 
bonds  exceeding  one  and  one-half  times  the  principal 
amount  of  bonds  of  the  Fourth  Liberty  Loan  originally 
subscribed  for  and  still  owned  by  him  at  the  date  of  his 
tax  return.  The  exemptions  sought  are  to  be  in  addi- 
tion to  all  other  exemptions  provided  in  the  act  author- 
izing the  Second  Liberty  Loan. 


War  Board  Takes  Steel  Inventory 

A  country-wide  inventory  of  stocks  of  steel  on  hand  is 
being  made  by  the  War  Industries  Board  at  the  instance 
of  its  chairman,  Bernard  M.  Baruch,  in  co()peration 
with  the  census  bureau  of  the  Department  of  Commerce. 
The  ascertainment  of  the  supply  of  steel  is  of  first  im- 
portance in  view  of  the  deficiency  of  production  of  steel 
for  direct  and  indirect  war  needs. 

The  present  estimated  total  production  of  steel  in 
sight  is  17,000,000  tons,  and  war  demands  total  over 
23,000,000  tons,  with  the  demand  constantly  rising.  In 
a  recent  interview  with  the  Washington  newspaper  cor- 
respondents, Mr.  Baruch  announced  he  could  not  ap- 
prove requests  for  an  ounce  of  steel  for  domestic  uses, 
because  of  the  imperative  need  of  meeting  the  war 
demands. 

The  census  bureau,  through  its  equipped  census- 
taking  organization,  is  sending  questionnaires  to  more 
than  40,000  manufacturers  in  this  country  asking  com- 
plete reports  of  stocks  of  steel  on  hand  down  to  the 
smallest  holdings.  It  is  sought  to  reach  every  manu- 
facturer who  uses  steel  in  any  way  and  in  any  amount 
in  his  industry. 


Koppel   Plant  Sold 


At  the  public  sale  of  the  Orenstein,  Arthur  Koppel 
Co.'s  plant  at  Koppel,  Penn.,  by  the  Alien  Property 
Custodian  on  Sept.  12,  the  Pressed  Steel  Car  Co.  was 
the  successful  bidder.  The  price  paid  was  $1,312,000, 
but  the  sale  remains  to  be  confirmed  by  the  advisorj- 
committee  for  which  A.  Mitchell  Palmer,  the  custodian, 
is  acting.    The  public  auction  of  the  enemy-owned  plant 
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was  originally  scheduled  for  Aug.  15,  but  was  later  post- 
poned. There  were  seven  bidders,  each  of  whom  de- 
posited a  check  for  $50,000  as  a  guarantee  that  he  would 
abide  by  the  terms  of  the  sale.  The  auction  was  at- 
tended by  several  hundred  representative  steel  men. 
The  proceeds  will  be  invested  in  Liberty  Bonds. 

The  firm's  history,  it  is  said,  furnished  an  example  of 
the  methods  which  Germany  pursued  before  the  war  to 
acquire  military  information  regarding  American  in- 
dustry. As  one  of  the  many  branches  throughout  the 
world  of  the  parent  concern  in  Germany,  the  Koppel 
company  installed  light  railway  equipment  in  the  greater 
part  of  American  plants  making  munitions,  steel  and 
similar  products.  It  therefore  had  no  difficulty  in  ob- 
taining valuable  data  for  Berlin. 


Mint  Rccehes  Platinum 

Platinum  in  the  form  of  jewelry  has  been  sent  in 
such  quantity  to  the  office  of  Ray  T.  Baker,  Director 
of  the  Mint,  in  response  to  the  Government's  call  for 
the  metal,  that  Mr.  Baker  was  led  to  request  on  Sept.  10 
that  further  shipments  be  sent  thereafter  to  the  U.  S. 
Assay  Office.  Payment  will  be  made  for  these  consign- 
ments, it  is  said,  but  those  wishing  to  donate  platinum 
should  send  it  to  the  Red  Cross. 

According  to  Washington  dispatches,  as  announced 
in  last  week's  issue,  Mr.  Baker  will  act  as  Platinum 
Administrator.  His  duty  will  be  to  collect  the  metal, 
rt-fine  it,  and  deliver  it  to  the  War  and  Navy  depart- 
ments  as   they   require   it. 


Britain  Considers  Post-War  Priority 

The  British  Minister  of  Reconstruction  appointed  a 
committee  last  year,  says  Iron  and  Coal  Tr.  Rev.,  to  con- 
sider the  principles  upon  which,  in  the  event  of  a  short- 
age of  the  necessary  supplies  for  industry  after  the 
war,  such  things  should  be  rationed,  and  to  report  upon 
the  machinery  requisite  for  the  purpose.  The  commit- 
tee has  now  presented  its  report,  and  though  advising 
that  control  should  be  discontinued  at  as  early  a  date  as 
possible,  and  that  in  the  meantime  there  should  be  the 
least  possible  interference  with  private  enterprise,  it  has 
made  recommendations  as  to  the  principles  and  ma- 
chinery for  allocation  and  priority  after  the  war  in 
ca.se3  where  it  is  found  to  be  imperative. 

The  committee  has  recommended  that  special  consid- 
eration should  be  given  to  industries  which  provided  a 
large  measure  of  employment,  and  that  importance 
should  be  attached  primarily  to  industries  connected 
with:  CI)  The  production  of  food  and  raw  materials; 
(2)  the  manufacture  of  machinery  and  equipment  which 
are  immediately  necessary  for  the  industrial  and  trans- 
port requirements  of  the  country;  (3)  the  manufacture 
of  finished  goods  for  export;  (4)  the  production  of  goods 
for  home  requirements  of  a  pressing  nature.  Detailed 
recommendations  are  also  made  by  the  committee  as  to 
the  machinery  to  direct  allocation  and  relative  priority. 

The  government  has  decided  to  take  immediate  action 
on  the  lines  of  the  committee's  report  and  the  recom- 
mendations of  the  Minister  of  Reconstruction.  It  is 
the  intention  of  the  government  that  post-war  control 
and  allocation  of  materials  shall  be  applied  only  in 
cases   where   it    is   absolutely    necessary.      On    the   as- 


sumption, however,  that  of  certain  commodities  there 
will  be  a  shortage  which  will  render  some  form  of  con- 
trol imperative,  arrangements  must  be  made  for  dealing 
with  the  matter. 

It  is  proposed  that  a  small  Cabinet  Committee  on  Post- 
war Priority  shall  be  set  up,  consisting  of  the  Presi- 
dent of  the  Board  of  Trade,  the  Minister  of  Labor,  the 
Minister  of  Shipping,  the  Minister  of  Munitions,  and 
the  Minister  of  Reconstruction,  with  the  same  chairman 
as  the  War  Priorities  Committee.  This  committee  will 
determine  large  questions  of  policy  and  will  lay  down 
the  general  principles  upon  which  any  allocation  and 
priority  should  proceed  where  necessary.  Secondly,  this 
Cabinet  committee  will  be  assisted  by  the  standing  coun- 
cil composed  of  members  of  the  departments  chiefly  con- 
cerned, together  with  persons  representative  of  com- 
merce, industrj^  and  labor.  These  two  bodies  will  form 
the  central  machinery,  and  will,  of  course,  be  in  close 
touch  with  the  existing  War-Priorities  Committee. 


Gasoline  Stocks  Decreasing 

A  serious  shortage  of  gasoline  exists,  according  to 
data  furnished  the  Senate  on  Sept.  11  by  Fuel  Admin- 
istrator Garfield,  who  intimated  that  it  was  this  situa- 
tion that  made  the  "gasless  Sunday"  necessary  in  the 
East.  The  figures  indicate  only  a  30-day  reserve  supply. 
Though  the  California  production  of  gasoline  has  de- 
creased equally  with  that  of  the  Eastern  fields,  it  has 
been  necessary  to  draw  upon  it  to  the  extent  of  250  cars 
to  make  up  for  the  shortage  in  the  East. 

The  data  furnished  the  Senate  as  to  stocks  in  the 
territory  east  of  California  show  a  decline  of  3,200,000 
bbl.  between  the  high  point  on  Apr.  1,  1918,  and  Aug. 
1.  The  average  total  daily  consumption  in  this  terri- 
tory is  given  as  194,000  bbl.,  which  is  3000  bbl.  more 
than  the  approximate  daily  production. 

Stocks  in  California  decreased  from  1,787,000  bbl.  on 
Mar.  1,  1918,  to  848,000  bbl.  on  Aug.  1,  a  difference  of 
939,000  bbl.  The  average  daily  deficit  for  the  first  half 
of  1918  is  3000  bbl.  The  movement  of  crude  petroleum 
and  its  products  is  eastward,  both  for  export  and  for 
the  war  needs  of  this  country.  The  situation  would  in- 
dicate the  need  for  greater  rather  than  lessened  restric- 
tions upon  the  use  of  gasoline. 


Low  Accident  Record  at  Nitro,  W.  Va. 

A  remarkably  low  accident  record  through  concerted 
effort  in  modern  safety  engineering  is  claimed  by  the 
U.  S.  Employees'  Compensation  Commission  for  the 
work  of  constructing  the  Federal  explosives  plant  "C," 
at  Nitro,  W.  Va.,  which  was  begun  early  in  January, 
1918.  Hundreds  of  buildings  have  been  erected  on  the 
1600-acre  plant  site  for  making  smokeless  powd^- 

To  date,  it  is  claimed,  there  has  been  but  two-tenths 
of  1%  of  the  number  of  working  hours  lost  by  injuries 
resulting  from  accidents  causing  absence  of  employees. 
Only  six  fatalities  have  occurred  during  the  last  eight 
months.  Upward  of  19,000  employees  have  been  work- 
ing overtime  and  Sundays  to  complete  this  gigantic 
project.  Only  eight  accidents  per  10,000  employees  per 
day  have  occurred  entailing  loss  of  one  day  or  more. 
This  accident-prevention  work  has  been  done  under  the 
direction  of  C.  B.  Hayward,  safety  engineer. 
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I  Industrial  News  from  Washington 

I  By  Paul  Wooton,  Special  Correspondent 


War-Minerals  Bill  Passes  Senate 

The  Senate  passed  the  War-Minerals  Bill  on  Sept.  11 
without  a  rollcall.  Despite  the  fact  that  the  bill  was 
rewritten  by  the  Senate  committee,  it  is  understood  that 
the  House  conferees  will  accept  it  as  just  passed.  Sen- 
ator Smoot's  effort  to  eliminate  chalk,  fluorspar,  fullers 
earth,  kaolin  and  mica  from  the  bill  was  unsuccessful. 
A  number  of  amendments  were  proposed  and  accepted. 
Their  importance,  however,  was  limited  to  perfecting 
certain  phases  of  the  bill,  to  which  the  committee  gave 
its  consent. 

Senator  Henderson,  in  urging  the  adoption  of  the  bill, 
said  that  it  would  put  the  United  States  in  a  position  to 
control  largely  those  rare  metals  and  minerals  which 
will  be  used  after  the  war  as  well  as  during  the  war. 
Senator  King,  of  Utah,  made  several  long  arguments 
against  the  measure.  His  principal  fear  is  that  private 
enterprise  will  be  .interfered  with  and  that  it  will  bring 
few  benefits  of  a  substantial  character  to  the  men  who 
do  the  actual  mining. 

Senator  Shafroth,  of  Colorado,  in  justifying  the  ac- 
tion of  the  committee  in  departing  so  widely  from  the 
House  bill,  said  that  conditions  surrounding  the  mining 
industry  are  such  as  to  make  it  impracticable  to  at- 
tempt to  apply  the  exact  provisions  of  the  Lever  Act  to 
it.  He  also  explained  why  the  committee  had  seen  fit 
to  reject  the  maximum  and  minimum  price  proposals 
contained  in  the  House  bill. 

Senator  King  declared  that  "private  capital,  private 
ingenuity  and  private  industry  will  go  out  and  develop 
the  mining  districts  as  they  have  in  the  past."  Senator 
Jones,  of  New  Mexico,  countered  with  the  statement 
that  the  price  of  some  metals  has  increased  up  to  2000%, 
but  that  a  mere  increase  of  price,  without  a  definite 
length  of  time  for  the  price  to  prevail,  would  not  induce 
the  opening  of  properties  requiring  time  and  large  ex- 
penditures. To  this.  Senator  Smoot  suggested  that  the 
tariff  be  tried.  Senator  Jones  answered  that  any  tariff 
that  might  be  thought  of  would  not  serve  to  protect  a 
miner  from  the  low-cost  producers  within  the  United 
States. 

During  the  course  of  the  debate.  Senator  Jones  re- 
vealed the  fact  that  Mr.  Baruch  has  been  making  con- 
tracts which  were  backed  by  his  private  fortune.  It  was 
necessary  to  take  this  step,  he  said,  to  secure  certain 
metals,  because  there  was  no  authority  in  law  for  the 
Government  to  undertake  it. 

Senator  Fall  was  afraid  that  the  bill  as  originally 
drawn  gave  the  Government  the  power  to  fix  the  wages 
of  every  miner  in  the  United  States.  He  was  allowed 
to  attach  an  amendment  to  make  certain  that  no  such 
interpretation  would  be  placed  upon  it.  Though  he  ob- 
jected to  a  number  of  points  in  the  bill,  he  declared  that 
the  "committee  worked  faithfully  and  arrived  at  a  com- 
promise such  as  I  can  force  myself  to  accept,  when  I 
never  could  have  supported  anything  along  the  lines  of 
the  original  House  bill."     Senator   Fall   feels  that  he 


has  added  an  important  safeguard  to  the  bill  in  annex- 
ing a  proviso  "that  no  ores  or  metals  the  principal 
money  value  of  which  consists  in  metals  and  minerals 
other  than  those  specifically  enumerated  shall  be  subject 
to  requisition." 

Senator  Shafroth  amended  the  bill  so  as  to  provide 
that  the  headquarters  and  offices  required  for  the  admin- 
istrative force  are  to  be  situated  at  such  a  point  west  of 
the  Missouri  River  as  the  President  may  deem  proper. 
The  conferees  who  will  consider  the  bill  are  Senators 
Henderson,  Walsh  and  Poindexter,  and  Representatives 
Foster,  Taylor  and  Garland. 


Should  (]laim  Deferment  for  Men 

The  War  Department  has  provid?d  the  necessary  ma- 
chinery for  the  protection  of  essential  industries  like 
mining  from  the  indiscriminate  operation  of  the  draft, 
and  is  depending  upon  the  companies  and  individuals 
to  protect  their  industries  by  taking  special  care  to  see 
that  skilled  labor  which  cannot  be  replaced  receives  the 
proper  industrial  deferred  classification.  Mining  or- 
ganizations producing  necessary  war  minerals  should 
consider  it  a  patriotic  duty  to  attend  actively  to  this 
matter  at  once,  it  is  held,  and  to  take  up  with  their 
local  boards  the  classification  in  the  draft  which  their 
key  men  should  receive. 

The  Army  desires  to  have  every  man  who  can  be  re- 
placed put  into  a  classification  where  he  will  be  ready 
to  carry  a  gun  as  soon  as  called  for,  but  does  not  wish 
to  take  men  who  would  be  more  useful  for  war  pur- 
poses where  they  are.  Should  those  engaged  in  oper- 
ating essential  war  mines  not  carry  out  this  duty 
promptly,  the  War  Department  may  naturally  hesitate, 
it  is  said,  to  furlough  men  from  the  Army  in  cases 
where  the  companies  have  neglected  to  ask  the  proper 
deferred  classification  for  the  men,  as  provided  for  under 
the  selective-draft  regulations. 

Machinery  has  also  been  created  whereby,  in  some 
instances,  the  key  men  in  essential  industries,  who  have 
failed  for  any  reason  to  receive  industrial  deferred 
classification,  may  still  be  returned  to  their  work  by 
the  Adjutant  General  of  the  Army  after  their  arrival 
at  camp.  Under  this  arrangement,  the  different  de- 
partments and  bureaus  representing  certain  industries 
may  designate  a  certifying  officer,  who  may  recommend 
to  the  Adjutant  General  that  the  soldier  in  question  be 
granted  an  indefinite  furlough  without  pay  and  ordered 
to  report  to  the  industry  where  his  services  are  needed. 
For  the  protection  of  the  metal-mining  industry  in  this 
regard,  the  Secretary  of  the  Interior  has  named  Van. 
H.  Manning,  Director  of  the  Bureau  of  Mines,  as  the 
certifying  officer  for  the  Department  of  the  Interior. 

This  function  has  been  assumed  by  the  Fuel  Admin- 
istration for  the  coal  mining  and  oil  industry,  so  that 
the  Bureau  of  Mines  will  receive  only  applications  for 
the  mining  and  metallurgical  industries,  excluding  the 
steel  industry. 
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"Hello!    This  Is  Liberty  Speaking" 

WITH  this  issue  we  publish  an  attractive  insert 
with  the  slogan  "Hello !  This  is  Liberty  speaking. 
—Billions  of  dollars  are  needed,  and  needed  now."  This 
direct  message  is  to  you  and  to  every  other  American. 
The  Fourth  Liberty  Loan  is  almost  upon  us.  It  is  up 
to  you  to  do  your  part.  Put  this  insert  above  your 
desk  as  a  reminder  that  when  Liberty  calls,  you  will 
be  there. 

The  ''Mines-Control"  Bill 

THE  "mines-control"  bill  was  so  rewritten  in  the 
Senate's  committee  that  it  emerged  quite  shorn  of 
its  guise  as  a  mines-control  bill,  becoming  simply  an 
authorization  to  the  Government  to  engage  in  trading  in 
minerals  and  metals,  with  the  right  to  take  over  and 
operate  any  idle  mines  of  the  substances  specified  in 
the  act.  As  drafted  by  Senator  Henderson,  this  was  a 
great  improvement  over  the  House  bill,  which  contained 
provisions  that  the  Senate  would  never  have  passed,  as 
appeared  from  its  debate.  The  worst  feature  of  Sena- 
tor Henderson's  bill  was  the  75%  clause. 

Unfortunately,  the  Senate  let  that  stand,  no  one  ap- 
parently noticing  it;  anyway,  there  was  no  discussion 
of  it.  However,  some  other  amendments  were  made. 
By  one  of  these  the  administration  is  limited  exclu- 
sively to  the  substances  named,  and  by  another  there 
may  be  no  requisitioning  of  ores  or  metals  the  prin- 
cipal money  value  of  which  consists  in  minerals  or 
metals  other  than  those  named  in  the  act. 

A  rather  unfortunate  amendment  is  that  which  pre- 
vents the  President  from  selling  anything  for  less  than 
the  purchase  price  or  production  cost.  With  such  a 
stipulation,  the  Secretan  syndicate  in  copper  of  30  years 
ago  would  have  been  a  great  many  years  in  liquidation. 
We  can  imagine  the  plight  of  the  Government  if  it  be 
overbought  in  ferromanganese,  tin,  and  some  other 
things,  being  unable  to  get  out,  even  at  a  small  sacri- 
fice, while  the  going  is  good. 

Another  amendment  provides  for  headquarters  and 
oflraces  for  the  administrative  forces  west  of  the  Missouri 
River.  And,  finally,  one  limits  salaries  to  the  rates  paid 
for  similar  or  like  services  rendered  in  executive  de- 
partments of  the  Government. 

With  these  amendments,  the  bill  was  passed  by  the 
Senate  after  a  rather  perfunctory  debate,  and  it  now 
goes  into  conference.  Further  comment  may  well  be 
deferred  until  the  bill  takes  its  final  form. 


in  price,  as  it  was,  although  the  latter  was  already  high. 
But  now  the  War  Industries  Board  proposes  to  step  in 
and  fix  the  price  for  cotton,  the  immunity  of  which  has 
heretofore  been  the  subject  of  pungent  comment.  Im- 
mediately the  Southern  senators  and  representatives 
rose  in  rage  and  rushed  to  the  White  House  to  see  about 
this  iconoclastic  idea  of  interfering  with  what  has  pre- 
viously been  sacrosanct.  It  may  be  conceived  that  the 
White  House  was  embarrassed  by  this  situation,  but  the 
President  seems  to  be  meeting  it  manfully. 

However,  the  immunity  of  cotton  heretofore  has  been 
akin  to  a  scandal  in  our  affairs.  We  compare  it  with 
copper,  for  the  latter  has  been  the  chief  scapegoat. 
Both  copper  and  cotton  are  essential  elements  in  ammu- 
nition. Copper  is  used  for  making  the  cartridge  cases, 
cotton  for  making  the  explosive  that  is  put  into  them. 
Copper  is  produced  in  the  North  and  West  by  companies 
that  are  largely  owned  in  New  York  and  New  England. 
Cotton  is  produced  in  the  South,  chiefly  by  individual 
planters.  In  the  economic  policy  of  both  the  Adminis- 
tration and  of  Congress  there  has  been  a  mighty  dif- 
ference according  to  geography  and  a  mightier  one 
according  to  whether  a  group  of,  say,  20,000  people 
combine  to  do  business  together,  or  whether  the  same 
number  undertake  business  individually. 

The  people  in  the  West  and  North,  where  copper  is 
produced,  cannot  escape  the'  feeling  that  their  industry 
has  been  arbitrarily  handicapped,  while  that  of  the 
South  has  been  left  free.  Really  there  is  far  more 
reason  for  fixing  the  price  for  cotton  now  than  there 
ever  was  for  fixing  the  price  for  copper.  Cotton  is  a 
commodity  of  seasonal  production.  The  planting  oi 
this  year's  crop  was  determined  by  the  price  for  last 
year's,  but  before  the  real  commodity  price  of  last  year's 
crop  could  be  determined  there  were  many  speculative 
adjustments  and  maneuvers.  In  a  situation  like  the 
present  there  would  naturally  be  unusual  turmoil  and 
great  profits  by  some  shrewd  and  lucky  people  at  the 
expense  of  those  less  shrewd  and  lucky.  Such  situations 
seldom  develop  in  commodities  of  regular  production, 
like  the  metals — at  least  not  to  the  same  extent — for 
they  are  never  stocked  up  in  the  same  way. 


Chopper  and  C>)tton 

THP]  promise  of  a  large  crop  of  cotton  this  year 
has  been  blasted  by  unfavorable  weather,  and  we 
are  new  confronted  by  the  certainty  of  a  short  crop. 
Normally  this  would  be  follf)w<'d  by  a  further  advance 


The  Federal  Trade  Commission 

THE  independent  press,  ourselves  included,  has  been 
scathing  in  criticism  of  the  Federal  Trade  Com- 
mission under  the  chairmanship  of  William  B.  Colver. 
Some  people,  not  perceiving  the  national  danger  in  the 
policy  of  that  body,  have  been  surprised  and  even  have 
thought  the  criticism  was  too  harsh.  Yet  the  same  has 
been  voiced  on  the  floor  of  Congress  by  members  who 
have  been  alive  to  the  fact  that  this  commission  was 
attacking  some  interests  for  political  purposes,  while  it 
was  exonerating  or  being  silent  about  others.  The 
meat  packers  have  been  lately  the  special  target  of  the 
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commission.  They  are  limited  by  agreement  with  the 
Food  Administration  to  a  profit  of  9%.  "If  the  packers 
made  such  profits  as  Henry  Ford's  motor  company" 
said  Senator  Sherman,  "the  Federal  Trade  Commission 
would  have  been  speechless  with  indignation."  It  has 
been  pointed  out  that  the  Federal  Trade  Commission 
not  only  plays  favorites  but  also  that  it  is  ignorant  and 
malicious  in  its  representations  respecting  interests 
against  whicJi  it  seeks  to  inflame  the  people.  It  has  the 
right  to  pry  into  the  affairs  of  all  business  enterprises, 
but  it  is  so  ignorant  that  it  cannot  understand  the  in- 
formation that  it  commands.  Last  year  it  studied, 
among  other  things,  the  cost  of  producing  copper,  and 
blundered  with  the  data,  which  in  this  case  did  not  do 
the  harm  that  might  have  been  done,  for  its  recom- 
mendations were  overruled  by  the  War  Industries  Board. 
Not  so  with  its  "study"  of  the  cost  of  producing  coal, 
which  led  Messrs.  Baker  and  Daniels  to  repudiate  the 
Lane-Peabody  agreement,  that  did  more  than  anything 
else  to  produce  the  coal  crisis  of  last  winter,  and  for 
which  it  is  blamed  by  the  Fuel  Administration  itself. 
The  indictment  of  this  commission  has  ceased  to  be 
that  of  the  press  alone,  or  the  unofficial  charges  of  other 
bureaus  of  the  Government,  but  has  become  that  of  the 
recognized  and  unprejudiced  organ  of  the  business  of 
the  country.  The  Chamber  of  Commerce  of  the  United 
States  sent  to  President  Wilson,  under  date  of  Aug.  17, 
1918,  a  communication  in  which  it  asserts  that  the  Fed- 
eral Trade  Commission  has  ceased  to  perform  the  duties 
for  which  it  was  created  and  implies  that  it  has,  by 
reason  of  the  attitude  toward  business  that  it  has 
adopted  and  the  activities  of  some  of  its  members,  be- 
come a  menace  to  the  welfare  of  the  nation. 


of  present-day  practice.  The  amount  of  ground  thus 
taken  out  next  to  the  shaft  is  greatly  increa.sed,  and 
the  pockets  must  be  made  much  smaller  than  efficient 
operation  demands. 

At  this  time,  when  there  is  such  a  shortage  of  labor 
throughout  our  mining  regions,  we  believe  that  the 
Hecla  type  of  underground  car  is  well  worthy  of  serious 
consideration  at  most  shaft  mines  in  the  West.  In- 
creasing the  capacity  of  the  car  used  in  the  trains  will 
i.ot  only  lower  the  haulage  costs,  but  will  greatly 
decrease  the  number  of  men  usd  on  the  haulage  levels. 


Lowering  Haulage  Costs 

THE  small  capacity  of  cars  used  in  many  mines 
greatly  increases  the  cost  of  train  haulage,  includ- 
ing that  of  loading  and  dumping.  In  this  issue  is 
described  a  mine  car  that  has  a  capacity  of  82  cu.ft., 
and  yet  can  be  lowered  through  a  4  x  5-ft.  shaft 
compartment  without  difficulty.  The  Hecla  car  will 
doubtless  require  some  modification  to  adapt  it  to  local 
conditions.  For  some  drifts  it  will  be  too  wide,  in 
view  of  its  length,  to  make  sharp  turns,  although  it 
will  go  around  a  28-ft.  curve.  But  we  are  certain  that, 
by  using  this  type  of  design,  many  companies  which  at 
present  are  shuttling  long  trains  of  l^-ton  cars  back 
and  forth  between  the  chutes  and  the  skip  pockets,  in 
the  mad  attempt  to  keep  up  with  the  skips,  will  find 
that  they  can  develop  a  car  which  will  cut  down  their 
haulage  costs  considerably. 

To  use  this  type  of  car  to  best  advantage,  it  is 
necessary  to  arrange  the  haulage  track  so  that  the  trains 
run  directly  over  the  skip  pocket,  as  the  cars  can  then  be 
dun^ped  easily  and  rapidly.  At  many  mines  this  can 
be  accomplished  only  by  rearranging  the  haulage  drifts 
so  that  the  ore  trains  will  run  across  the  skip  pockets 
at  the  rear  of  the  shaft  stations.  When  new  levels 
are  opened,  however,  the  pockets  may  be  cut  as  in- 
clined raises  starting  at  a  distance  below  the  level 
sufficient  to  bring  them  out  on  the  level  far  enough 
from  the  shaft  so  that  their  tops  may  be  flared  without 
II  weakening  the  latter.  It  is  folly  to  blast  out  a  skip 
pocket  directly  under  the  floor  of  a  station,  as  is  typical 


Sir  William  Ramsa\' 

IN  DR.  RICHARD  B.  MOORE'S  appreciation  of  Sir 
William  Ramsay,  which  appears  in  the  July  issue  of 
the  Journal  of  the  Franklin  Institute,  we  find  the  fol- 
lowing paragraph,  which  deserves  a  wider  circulation 
and  which  we  commend  to  the  attention  of  those  of  our 
readers  who  have  not  already  seen  it: 

Ramsay's  courage  was  another  great  asset.  He  was  never 
afraid  to  say  or  write  what  he  believed  to  be  true,  no  nnatter 
what  criticism  might  be  aroused.  On  one  or  two  occasions  he 
made  premature  announcements  that  had  to  be  taken  back,  but 
these  were  few  and  far  between,  and  need  not  be  remembered 
in  connection  with  the  magnificent  series  of  actual  discoveries 
that  he  gave  to  the  world.  It  was  this  quality  of  courage  more 
than  anything  else  that  made  him  the  great  man  that  he  was. 
He  had  confidence  in  his  own  work;  and  when  his  results  were 
contrary  to  those  of  others,  he  was  not  afraid  to  stand  by  them. 
On  the  other  hand,  he  was  equally  willing  to  acknowledge  a 
mistake  when   it   was   made. 

Such  a  pen  portrait  will  be  valued  even  by  technolo- 
gists and  engineers  whose  interest  in  Ramsay's  achieve- 
ments may  be  purely  academic;  the  writer  of  the 
memoir  sensed  the  principal  reason  for  his  success — 
the  unwavering  faith  in  his  own  work,  the  courage  of 
his  conviction.  His  persistent  belief  arose  not  from 
any  superficial  bias,  but  from  an  ingrained  conviction 
that  comes  to  all  real  students  and  investigators  who 
remain  true  to  their  self-imposed  task  of  leaving  no 
stone  unturned  to  add  to  knowledge,  and  to  whom  no 
fact  is  too  insignificant  to  escape  notice  and  pain.staking 
classification. 

As  the  exception  is  said  to  prove  the  rule,  so  the 
occasional  acknowledgment  of  fallibility  throws  into 
bolder  relief  Ramsay's  great  contributions  to  physical 
and  chemical  science.  Such  initiative  as  his  invites 
criticism,  whereas  commendation  is  usually  held  in  re- 
serve as  a  post-mortem  tribute.  There  is  only  one 
way  of  avoiding  adverse  criticism,  and  that  is  to  avoid 
making  mistakes;  and  we  learned  recently  that  indi- 
viduals in  the  latter  category  would  be  confined  to  those 
who  are  dead  and  those  who  attempt  nothing. 

Ramsay  would  have  done  little  if  he  had  remained 
content  to  echo  the  opinions  of  others— if  he  had  tried 
to  evade  the  responsibility  attached  to  proclaiming  his 
opinions  before  the  proof  was  overwhelming.  We  are 
grateful  to  Dr.  Moore  for  an  appreciation  of  so  eminent 
a  colleague  in  the  brotherhood  of  scientific  endeavor— 
an  appreciation  that  contains  many  lessons. 

The  record  of  the  hearings  before  the  Senate  Com- 
mittee on  Mines  and  Mining  on  the  War-Minerals  BiU 
will  be  an  addition  to  any  mining  library.  It  will  be 
sent  to  any  reader  of  the  Journal,  without  charge,  on 
application  to  our  Washington  correspondent— Paul 
Wooton,  307  Union  Trust  Building,  Washington,  D.  C. 
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The  article  on  "Ore  Treatment  in  Colorado"  that 
appeared  in  our  issue  of  Aug.  31  was  prepared  by  a 
member  of  our  editorial  staff.  Inadvertently,  acknowl- 
edgment was  not  made  at  the  time  of  the  source  from 
which  the  various  tables  in  the  article  were  derived. 
These  tables,  as  well  as  the  table  in  the  article  on  "Mine 
Adits  in  Colorado,"  were  compiled  from  The  Mineral 
Industry  and  The  Americayi  Mining  Manual,  and  ac- 
knowledgment of  the  use  of  these  two  references  is  made 
herewith. 
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I  BY   THE  WAY  | 

The  following  extract  from  a  recent  communication 
is  printed  as  received.  We  refrain  from  laying  our- 
selves open  to  the  accusation  of  having  attempted  "to 
gild  refined  gold."    We  therefore  give  it  as  it  came: 

My  dear  sir 

I  noticed  your  Add  inreguard  you  were  interested  in 
securing  corspondences  from  one  in  mining  centers,  who 
might  keep  you  in  tutch  with  the  mining  activity  of  The 
districts  of  importance,  and  it  is  with  pleasher  to  the  best 
of  my  ability  from  long  years  of  experience  in  the  mining 
fields  and  not  haphazared  guessing  I  will  hope  to  give  you 
such  infermation  in-which  you  are  interested  reguarding 
mining  properties  of  merit  and  magnatude  disclosing  the 
earmarks  of  probable  developing  into  dividen  paying  prop- 
erties, that  could  be  secured  and  equipted  and,  purchessed 
on  right  terms. 

Mind  you  I  wish  to  impress  you  with  the  fact  I  cannot 
make  a  producing  mine  out  of  gaunge  material  five  hun- 
dered  miles  away  from  any  mineral  zone,  and  above  all  I 
would  be  the  last  man  to  lead  you  to  error  or  take  up  your 
valuable  time  in  being  devoted  to  a  wildcat  proposetion,  or 
bring  you   on   any   expenctive   rain-bow   chases, 

I  have  studed  this  formation  from  early  life  in  my  teens, 
and  their  is  no  reason  why  I  should  make  any  Error's  hav- 
ing carefull  watched  all  the  great  mines  of  this  state  de- 
velope  into  the  greatest  dividen  payers  in  the  U  S, 

In  brief,  their  are  a  lot  of  oppertunities  here  to  be  taken 
up  and  if  you  are  interested.  I  should  indeed  be  pleased  to 
go  into  further  details  with  you.  I  will  ashure  you  that 
1  will  not  lead  you  to  any  expenctive  errors.  But  I  would 
suggest  the  best  plan  would  be  to  send  your  engineer  here 
and  go  over  the  different  properties  with  me  and  select 
what  would  suite  you. 


What  Your  Liberty  Bond  Will  Do 

If  you  buy  a  $100  bond  of  the  Fourth  Liberty  Loan 
you  are  lending  the  United  States  Government  enough 
money  to  feed  a  soldier  in  France  a  little  more  than 
seven  months.  Or  you  have  furnished  enough  money  to 
give  him  a  complete  outfit  of  winter  and  summer  cloth- 
ing, including  shoes  and  stockings,  and  slicker  and  over- 
coat and  blankets,  with  enough  left  over  to  arm  him  with 
a  good  revolver.  You  have  done  that  much  to  beat  back 
the  Hun. 

It  takes  $35  more  to  arm  him  with  a  rifle  with  a  bay- 
onet on  it,  and  if  you  buy  a  second  $100  bond  you 
furnish  him  this  rifle  and  1000  cartridges  for  it;  and 
there  will  still  be  enough  of  your  money  left  to  purchase 
a  good-sized  bomb  to  throw  in  a  dug-out,  or  demolish  a 
machine  gun,  together  with  the  Huns  operating  it. 

The  effort  to  separate  Liberty  Bond  holders  who  are 
not  familiar  with  stock  and  bond  values  from  their  Lib- 
erty Bonds  has  taken  a  new  turn.  The  manipulators, 
instead  of  offering  to  buy  the  bonds  at  inadequate 
prices,  offer  in  exchange  for  them  stocks  and  bonds  of 
various  wildcat  corporations,  the  face  value  of  which 
i.s  large  but  whose  actual  value  is  little  or  nothing. 


Monthly  Copper  Production  for  1918 

This  table  is  compiled  from  reports  received  from  the 
respective  companies  (except  in  the  cases  noted  as  esti- 
mated), together  with  the  reports  of  the  U.  S.  Depart- 
ment of  Commerce  as  to  imported  material,  and  in  the 
main  represents  the  crude-copper  content  of  blister 
copper,  in  pounds. 

The  grand  total  includes,  under  "Imports  in  ore  and 
blister  copper,"  the  production  of  such  companies  as 
Canada  Copper,  Granby,  Cananea,  Braden,  Cerro  de 
Pasco  and  Chile.  As  a  matter  of  record,  however,  the 
individual  figures  are  given  after  the  total.  We  also 
report  the  production  of  the  Boleo,  Backus  &  Johnston 
and  Kantanga  companies,  whose  copper  does  not  come  to 
the  United  States. 


MONTHLY  CRUDE  COPPER  PRODUCTION,    1918 


Alaska  shipnu-nts 

Arizona: 

Arizona  Copper 

Cons.  Ariz.  Snieltinir. .  .  . 

Inspiration 

Magma 

Miami 

New  Cornelia  (a) 

Old  Dominion 

Ray 

Shannon 

Shattuck  Arizona 

Other  Arizona 

California: 
Mammoth . 

Michigan: 

Calumet  &  Hccla 

Other  Ijake  Superior  (b) . 

Montana: 

Anaconda 

East  Butte    

Nevada: 

Mason  Valley 

Nevada  Cons 

New  Mexico: 
Chino 

Utah: 

I'tah  Copper 

Kastern  smelters  (b) .  .    . 


Total  reported .  . 
Others,  estimated. 


May 
6,069,642 

4,130,000 
2,000,000 

10,250,000 
1,169,083 
5,100,408 
2,880.000 
3,239,000 
8,120,000 
802,000 
840,999 

27.491,118 


June 
3,980.197 

3,700,000 

1,750,000 

10,300,000 

947,128 

4,692,554 

2,822.000 

3,368,000 

7,736,559 

672,000 

805,310 

25,823,920 


July 
3,994,204 

4,000,000 

1,430,000 

9,000,000 

800,000 

4,793,082 

2,300,000 

2,533,000 

7,300,000 

794,225 

672,024 

24,727,751 


August 
4,245,557 

4,300,000 

1,250,000 

9,000,000 

900,000 

5.374.198 

2,838,000 

2,064,500 

6,625,000 

708,000 

682.861 

26.363,078 


1,328,000    1,196,000    1,330,000    1,320,000 


12,944,732 
7,000,000 


28,400,000 
2,208,300 


1,759,728 
7,000,000 


11,699,212 
7,000,000 


25,800,000 
1,999,760 


1,224,485 
7,250,000 


11,118,426 
7,000,000 


25,400,000 
2,076,460 


1,190,177 
6,400,000 


10,718,520 
7,000,000 

24,900,000 
1,714,358 

1,032,702 
6,500,000 


5,987,340    6,706,474    6,310,396    5,065,818 


18,200,000 
1,750,000 


158,670,350 
22,400,000 


18,500,000 
1,750,000 


149,723,599 
17.000,000 


16,021,766 
1,750,000 


140,941,511 
17,350,000 


19,920,947 
1,750,000 


Total  United  .States...  . 

Imports,  ore  and  concen- 
trates, etc ... 

Imports  in  blister,  etc. . .  . 


181,070,350     166,723,599     158,291,511 


10,886,293 
27,892,478 


11,624,275 
13,801,332 


12,898,436 
19,543,854 


Grand  total 219,849,121 

British  Columbia: 
Granby  Cons 

Mexico: 

Boleo    1,873,760 

Cananea 4,100,000 

Other  Foreign: 

Braden 

Cerro  de  Pasco. . 

Chile 

Katanga 

Backus  &  Johnston 


192,149,206     190.733,801 
3,808,125         3,438,521  2,167,077 


1,322,720 
4,100,000 


1.697, 
5,000, 


360 
000 


2.820,207 


5,000,000 


6,690,000 
5,786,000 

4,894,266 


000 

000 

000 

200 

823 

so  produces  some 

is  included  under 


6,758,000  8,292,000  7,036 
6,166,000  5,874,000  5,238 
7.506,000  9,280,000  7,556 
5,180,810  3,505,315  4,894 
2,053,818         2,096,727  1,324 

(a)  Only  electrolytic  cathodes  arc  entered.     New  Cornelia  a! 

copper  from  ores  sent  to  Calumet  &  Arizona  smeltery,  which 

"Other  Arizona."    (h)  Estimated. 

The  item  "Alaska  shipments"  gives  the  official  figure 
of  the  U.  S.  Department  of  Commerce.  Kennecott  pro- 
duction for  May,  June,  July  and  August  was  3,404,000, 
4,044,000,  5,090,000  and  5,280,000  lb.,  respectively. 

The  production  of  the  United  States  by  months  since 
the  beginning  of  the  year  was  as  follows: 


January . . 
I''ebniary 
March 

April 

May 


July 


1918 
165,431.568 
160,011,364 
I. S5. 525, 168 
16  5,207,096 
181,070,350 
166,723.599 
158,291,511 


bonuses  Paid  to  Its  Employees  engaged  in  military 
service  by  the  De  Beers  Consolidated  Mines  aggregated 
$809,226  on  June  30,  1017,  according  to  its  annual  report. 
The  number  of  its  employees  in  active  service  as  of  that 
date  was  354,  and  the  casualty  list  totaled  182,  of  which 
62  were  known  to  be  fatal. 
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The  Use  of  Permissible  Explosives  in  the  Coal  Mines  of 
Illinois.  By  James  R.  Fleming  and  John  W.  Koster. 
Pp.  110;  illus.  Bull.  137,  U.  S.  Bureau  of  Mines,  Wash- 
ington, D.  C. 

Abstracts  of  Current  Decisions  on  Mines  and  Mining  from 
September  to  December,  1917.  By  J.  W.  Thompson. 
Pp.  147.  Bull.  164,  U.  S.  Bureau  of  Mines,  Washing- 
ton, D.  C. 

Siliceous   Dust   in   Relation   to   Pulmonary   Disease   Among 

Miners   in   the   Joplin    District,   Missouri.      By   Edwin 

11        Higgins,  A.  J.  Lanza,  F.  B.  Laney  and  George  S.  Rice. 

I        Pp.    116;    illus.     Bull.    132.      U.    S.    Bureau   of   Mines, 

I        Washington,  D.  C. 

.  iBibliography  of  Petroleum  and  Allied  Substances,  1915.  By 
E.  H.  Burroughs.  Pp.  147,  U.  S.  Bureau  of  Mines, 
Washington,  D.  C. 

Recovery  of  Gasoline  from  Natural  Gas  by  Compression 
and  Refrigeration.  By  W.  P.  Dykema.  Pp.  123;  illus. 
Bull.  151,  U.  S.  Bureau  of  Mines,  Washington,  D.  C. 

Ribliography  of  Petroleum  and  Allied  Substances,  1915. 
By  E.  H.  Burroughs.  Pp.  147.  Bull.  149,  U.  S.  Bureau 
of  Mines,  Washington,  D.  C. 

The  Lake  Clark-Central  Kuskokwim  Region,  Alaska.  By 
Philip  S.  Smith.  Pp.  162;  illus.  Bull.  655,  U.  S.  Geologi- 
cal Survey,  Washington,  D.  C. 

The  Structural  and  Ornamental  Stones  of  Minnesota.  By 
Oliver  Bowles.  Po.  225;  illus.  Bull.  663,  U.  S.  Geologi- 
cal Survey,  Washington,  D.  C. 

Clay-Working  Industries  and  Building  Operations  in  the 
Larger  Cities  in  1916.  By  Jefferson  Middleton.  Min- 
eral Resources  of  the  United  States,  1916.  Part  II. 
Pp.  73.    U.  S.  Geological  Survey,  Washington,  D.  C. 

southern  California  Floods  of  January,  1916,  By  H.  D. 
McGlashan  and  F.  C.  Ebert.  Water-Supply  Paper  426, 
U.  S.  Geological  Survey,  Washington,  D.  C. 

The  Cosna-Nowitna  Region,  Alaska.  By  Henry  M.  Eakin. 
Pp.  54;  illus.  Bull.  667,  U.  S.  Geological  Survey,  Wash- 
ington, D.  C. 

iTie  Geology  of  the  Tuapeka  District,  Central  Otaga 
Division.  By  P.  Marshall.  Pp.  72;  illus.  Bull.  19,  New 
Zealand  Department  of  Mines,  Geological  Survey 
Branch,  Wellington,  New  Zealand. 

The  Quaternary  Geology  of  Southeastern  Wisconsin,  with  a 
Chapter  on  the  Older  Rock  Formations.  By  William  C. 
Alden.  Pp.  356;  illus.  Prof.  Paper  106,  U.  S.  Geo- 
logical Survey,  Washington,  D.  C. 

[Annual  Report  of  the  Mines,  1917.  Pp.  79;  illus.  Depart- 
ment of  Public  Works  and  Mines,  Halifax,  N.  S. 

The  Evolution  of  National  Systems  of  Vocational  Re-educa- 
tion for  Disabled  Soldiers  and  Sailors.  By  Douglas  C. 
McMurtrie.  Pp.  319,  illus.  Bull.  15,  Federal  Board  of 
Vocational  Education,  Washington,  D.  C. 

Petroleum,  Asphalt  and  Natural  Gas.  Pp.  248;  5  x  7%; 
illus.  Bull.  14.  Leather.  $2.  Kansas  City  Testing 
Laboratory,  Kansas  City,  Mo. 

The  American  Fertilizer  Hand  Book;  the  Standard   Refer- 
ence Book  and  Directory  of  the  Commercial  Fertilizer 
Industry  and  Allied  Trades.     Pp.  456;  71/2  x  10%;  iPus.; 
$1.50.     Ware  Bros.  Co.,  Philadelphia,  Penn. 
Measuring   the   Temperature   of   Gases   in    Boiler    Settings. 
By  Henry  Kreisinger  and  J.  F.  Barkley.     Pp.  72,  illus. 
Bull.  145,  U.  S.  Bureau  of  Mines,  Washington,  D.  C. 
A  pamphlet  written  for  the  purpose  of  assisting  in  the 
efficient    use    of    various    fuels.      Errors    in    the    ordinary 
methods    of    measurement    of   boiler-gas    temperature    arc 
pointed  out.     The  necessary  instruments  are  described,  in- 
:luding  the  thermocouple,  for  which  construction  and  cali- 
bration notes  are  given.     The  results  of  a  number  of  tests 
with  various  types  of  boilers  are  tabulated. 


La  l»ratica  del  Forno  Elettrico.  Alfred  Tiburzi.  4  x  G, 
pp.  259,  illus.  Ulrico  Hoepli,  Milano,  Italy. 
A  short  review  of  electric  furnace  practice.  Arc  and 
resistance  furnaces  are  described,  as  well  as  their  operation 
and  control.  The  book  is  in  Italian,  and  will  therefore  be 
of  little  practical  use  to  American  metallurgists.  Those 
interested  in  the  development  of  electric  furnaces  in 
foreign  countries,  however,  should  find  the  treatise  of 
interest  and  value. 

The  Salt  Creek  Oil  Field,  Wyoming.     By  Carroll  H.  Wegc- 

man.     Pp.  52,  illus.     Bull.  670,  U.  S.  Geological  Survey, 

Washington,  D.  C. 

Descriptive  of  an  oil  field  producing   10,000  bbl.  dailj  — 

the  largest  in  Wyoming.    The  history  of  the  development  of 

the  district,  drainage,  water  supply  and  geology  are  among 

the  subjects  dealt  with.     The  source,  distribution  and  yidd 

of  oil,  and  flow  and  operation  of  wells  are  described.     Future 

production  is  estimated. 

Analysis  of  Mine  and  Car  Samples  of  Coal  Collected  in  the 

Years  1913  to  1916.     By  Arno  C.  Fieldner,  Howard   I. 

Smith,  J.  W.  Paul  and  Samuel  Sanford.     Pp.  478,  illus. 

Bull.  123,  U.  S.  Bureau  of  Mines,  Washington,  D.  C. 

Samples  of  coal   are   analyzed   by  the   Bureau   of   Mines 

from  time  to  time,  and  the   results   applied   in   connection 

with  investigations  into  the  causes  of  accidents   in   mines, 

geological  features,  value  of  the  product,  and  other  matters. 

The  bulletin  under  review  gives  analyses  and  descriptions 

of  samples  collected  from  1913  to  1916  inclusive.    Analytical 

methods  employed  are  described. 

Geology  and  Paleontology  of  the  Raton  Mesa  and  Othtr 
Regions  in  Colorado  and  New  Mexico.  Papers  by 
Willis  T.  Lee  and  F.  H.  Knowlton.  Pp.  450,  illus. 
Prof.  Paper  No.  101.  U.  S.  Geological  Survey,  Wash- 
ington, D.  C. 
Any  one  interested  in  the  coal  measures  of  Colorado  and 

New  Mexico  will  find  in  this  professional  paper  important 

refei-ence  to  this  subject. 

Mineral  Springs  of  Canada,  Part  II.    The  Chemical  Charac- 
ter   of    Some    Canadian    Mineral    Springs.      By    R.    T. 
Elworthy.    Pp.  173,  illus.     Bull.  20,  Canada  Department 
of  Mines,  Ottawa,  Canada. 
Details   of  the  composition  of  a   number  of  samples   of 
Canadian    mineral    waters,   prefaced    by    much    general    in- 
formation on  the  subject,  including  definitions,  methods  of 
recording    analyses,    classification    system    of    collection    of 
samples,   and   analytical    systems.      A    bibliography    is    ap- 
pended. 

Report  of  the  Clay  Resources  of  Southern   Saskatchewan. 

By  N.  B.  Davis.  Pp.  93,  illus.  Canada  Department 
of  Mines,  Mines  Branch,  Ottawa,  Canada. 
An  account  of  field  investigations  and  laboratory  tests  on 
a  large  number  of  clays  collected  in  southern  Saskatchewan. 
The  geology  of  the  district  is  c  escribed  and  general  data  of 
interest  are  included.  The  infoiTnation  on  the  character- 
istics of  various  classes  of  clay,  their  preparation  and  manu- 
factui'e,  will  be  of  value  to  technologists  and  merchants 
An  excellent  map  of  the  district  is  appended. 

Annual  Report  of  the  Mineral  Production  of  Canada  Dur- 
ing the  Year  1916.    By  John  McLeish.     Pp.  343.  Canada 
Department  of  Mines,  Mines  Branch,  Ottawa,  Canada. 
A  detailed  collection  of  statistics  of  the  production,  ex- 
ports and  imports  of  minerals  during  1916,  the  fiscal  yeixr 
terminating  on  Mar.  31.     Comparative  tables  are  given  and 
also  production  by  province.     The  various  metals  are  con- 
sidered   under    separate    sections,    and    complete    data    of 
non-metallic    and    clay    products    and    structural    materials 
are  included. 

Report  on  Mining   Operations    in   the    Province   of    Queber 
During  the  Year  1917.     Pp.  147,  illus.     Department  of 
Colonization,  Mines  and  Fisheries,  Quebec,  Canada. 
Quebec's  mineral  production  for  1917  shows  a  22 ''r    in- 
crease   in    value    over    the    previous    year's    output.      Even 
gold  and  silver  production  was  raised,  but  this  is  accounted 
for  by  the  fact  that  both  metals  come  from  zinc-lead  and 
copper  ores,   and   are   recovered   as   byproducts.      Asbestos 
and   graphite    output   has    increased    considerably.      Details 
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of  the  individual  operations  of  the  various  mines  during 
the  year  are  given,  together  with  notes  on  economic  geology 
and  other  pertinent  information.  A  list  of  the  principal 
operators  and  owners  of  the  mines  and  quarries  in  the 
province  will  be  found  useful  for  reference  purposes. 
Mineral  Resources  of  Alaska.  Report  on  Progress  of  In- 
vestigations in  1916.  By  Alfred  H.  Brooks  and  others. 
Pp.  469.  illus.  Bull.  662,  "U.  S.  Geological  Survey.  Wash- 
ington, D.  C. 
This  publication  deals  at  considerable  length  with  the 
progress  made  in  Alaska  during  1916,  and  contains  com- 
plete statistics.  An  informative  article  on  the  mining 
industry  follows  a  preface  and  administrative  report,  all 
three  being  contributed  by  Alfred  H.  Brooks,  who  has 
handled  the  subject  in  an  able  manner,  basing  his  informa- 
tion largely  on  an  intimate  personal  knowledge  of  the 
country.  Special  articles  on  placer  deposits  on  the  Porcu- 
pine. Tolovana,  Anvik-Andreafski  and  other  districts,  and 
on  the  Seward  Peninsula  are  presented.  Other  mono- 
graphs deal  with  lode  deposits  containing  either  gold  or 
copper.  A  detailed  account  of  water-power  investigations 
in  southeastern  Alaska  is  also  given. 

The   .\rbouin  Copper   .Mines  at   Cardross,  on  the   Chillagoe 
Mineral   Field,   North  Queensland.     By   Lionel  C.  Ball. 
Pp.    70,    illus.      Publication    No.    261,    Department    of 
Mines,    Queensland   Geological   Survey,   Brisbane,   Aus- 
tralia. 
This  bulletin  deals  with  a  copper  district  situated  about 
150  miles  from  Cairns,  North  Queensland,  which  was  dis- 
covered in  1872,  but  was  neglected  until  1897.     A  company 
was  organized  in  1909  to  work  the  principal  deposits,  and 
a   blast   furnace    blown   in,   early    in    1912,   which    operated 
intermittently   until    the    outbreak    of   the    war.      Statistics 
show  that   it   has   cost   more   than   twice  the   value   of  the 
product    to    obtain    an    output.      Freight    from    the    coast 
absorbed  $50  per  ton  of  material  hauled.     Sinking  a  three- 
compaitment    shaft    probably   cost   $125    per   foot;    driving, 
about  $50.     Concentration  of  ore  is  advisable,  but  smelting 
operations  have  shown  that  success  is  attainable.     A  care- 
fully arranged  synopsis  of  the  geology  of  the  ore  deposits 
and  the  mineralogy  of  the  district  gives  complete  informa- 
tion in  this  connection,  from  which  a  reliable  estimate  of 
the  future  worth  of  this  isolated  mineral  field  may  be  made. 

Concrete  Engineer's   Handbook:     Data  for  the  design  and 
construction    of    plain    and    reinforced    concrete    struc- 
tures.     By    George   A.    Hool,    Nathan    C.    Johnson    and 
others.     6  x  9,  pp.  885,  illus.   $5.     McGraw-Hill   Book 
Co.,  New  York. 
A  distinctive  feature  of  the  book  is  that  the  authors  have 
supplemented  their  own  work   on  the  subject   by  chapters 
and    contributions    by    other    specialists    dealing   with    less 
known    phases    of    concrete    and    reinforced-concrete    con- 
struction.     The    section    on    material    is    informative,    well 
arranged    and    comprehensive.      General    methods    of    con- 
struction,   plant    requirements,    and    properties    of    mortars 
and  concrete  are  cleai'ly  described  and  illustrated.     Details 
of  buildings,  bridges,  arches,  walls  and  chimneys  form  an 
important  proportion  of  the  book,  and  are  considered  both 
with   reference  to  theory   and  design,  and  to   construction. 
A    special   section   on   dams    merits   attention;    and   the    in- 
formation   on    siphonic    spillways    is    new    and    from    an 
authoritative  source.     The  general  arrangement  of  the  bool; 
— the  division  into  sections  and  subsequent  paragraphing — 
is  excellent.    Although  primarily  intended  for  concrete  engi- 
neers,  the    volume   will    prove    of   considerable    value    as    a 
reference  book   when  concrete  or   reinforced-concrete  work 
is  under  consideration. 

A   HandbfMjk  of  Briquetting.  Vol.  H.     Briquetting  of  Ores. 
Metallurgical   Products,  Metal  Swarf  and   Similar  Ma- 
terials,    Including     Agglomeration.       By     G.     Franke. 
Translated  by  Fred.  C.  A.  H.   Lantsberry.     6x9,  pp. 
214,  illus.     J.  B.  Lippincott  Co.,  Philadelphia,  Penn. 
A  companion   volume  to  a   previous   publication    (Vol.   I) 
that   dealt   mainly   with    the   briquetting   of   mineral    fuels. 
The  book,  however,  is  complete  in  itself  and  covers  in  detail 
the    characteristics   of   crude    ores   and    prepared    materials 
suitable    or    unnuitable    for    briquetting;    the    object    of    the 


process,  and  the  particular  requirements  to  be  observed  tc 
insure  successful  results.  Byproducts  from  metallurgica 
reduction  works,  and  swarf  (filings  and  like  materials)  froir 
workshops  are  classified.  Complete  data  of  briquetting 
practice,  with  or  without  the  use  of  binding  materials,  foi 
a  large  number  of  products,  are  given  in  tabulated  form 
and  approved  practice  is  subsequently  elaborated  in  greater 
detail.  Binding  materials  are  discussed:  and  dryine  anc 
moistening   machines   described. 

The  mechanical  aspect  of  the  question  is  covered  by 
descriptions  of  various  briquetting  machines.  The  book 
concludes  with  accounts  of  typical  plants,  which  mostly 
reflect  German  and  Norwegian  practice,  together  with  de- 
tails of  calcining  in  channel  ovens.  Tubular  sintering  fur- 
naces are  also  considered. 

The  volume  will  be  of  value  as  a  reference  book  to  those 
who  are  concerned  with  briquetting  operations,  or  who  are 
interested  in  the  possible  application  of  the  practice  to 
their  products,  as  exemplified  by  European  methods. 

The  Twenty-eighth  Annual  Report  of  the  Transvaal  Cham- 
ber of  Mines  for  the  Year  1917.  7  x  9  ¥2.  pp.  506. 
Transvaal  Chamber  of  Mines,  Johannesburg,  South 
Africa. 

The  report  contains  data  of  monthly  and  annual  (1917) 
output  from  the  mines  of  the  Rand  and  other  parts  of 
the  Transvaal,  with  complete  information  as  to  the  mill 
equipment  in  operation  at  each  property.  Sources  of  the 
gold  are  shown,  according  to  the  treatment  method  em- 
ployed, and  this  is  followed  by  a  systematized  statement 
of  working  costs  and  profits.  A  complete  list  of  liquida- 
tions and  companies  registered  in  the  country  is  given. 
Tables  of  labor  distribution,  salary  and  wages  earned, 
casualties,  and  death  rate,  with  average  and  proportionate 
(white  and  native)  number  of  workmen  employed,  are 
presented  in  convenient  form.  Complete  statements  a:e 
appended  of  dividends  paid,  and  past  and  present  produc- 
tion of  the  mines. 

The  activities  of  the  Chamber  in  dealing  with  economic 
problems  are  shown  in  accounts  of  progress  made  in  the 
treatment  and  prevention  of  miners'  silicosis,  and  in  connec- 
tion with  experimental  work  in  dust  allaying.  Social  welfare 
work  has  been  carried  out  in  unusual  directions,  and  or- 
dinances have  been  passed  improving  the  former  regula-  1 
tions  with  regard  to  holiday  leave  on  pay  for  all  employees.  ' 

The  book  contains  a  mass  of  statistical  information  pub- 
lished in  a  manner  that  might  well  be  adopted  in  many 
other  mining  districts.  It  will  be  acceptable  to  those  who 
seek  information  on  mining  operations  in  the  Transvaal. 

Mortality  from  Resp'ratory  Diseases  in  Dusty  Trades  (In- 
organic  Dusts).     By   Frederick   L.   Hoffman.     Pp.  458. 
Bull.  231,  Industrial  Accidents  and  Hygiene,  Series  No. 
17,  Bureau  of   Labor   Statistics,   U.   S.   Department  of 
Labor,  Washington,  D.  C. 
Chapter   IV   of  this  complete   authoritative   review  deals 
with   the    mineral    industries    (mines,    quai-ries,    ore    reduc- 
tion  and  smelting).      Frederick    L.    Hoffman,   in   discussing 
the  limitations  of  occupational  statistics,  says: 

Much  has  been  written  in  general  terms  on  the  health  of 
miners  and  other  mine  employees,  which,  for  reasons  .stated  re- 
(luires  to  be  accepted  with  extreme  caution.  No  very  satisfactory 
progress  has  been  made  in  the  perfection  of  vital  statistics  to 
the  extent  that  the  relative  health  and  mortality  of  specflc  employ- 
ments under  and  above  ground  can  be  ascertained,  especially 
with  regard  to  the  relative  incidence  of  pulmonary  tuberculosis 
atid  non-tuberculous  respiralory  diseases.  As  previously  pointed 
out,  the  health-injurious  conditions  are  frequently  limited  to  a 
comparatively  small  group  of  underground  employees,  as  best 
(•mphasized  in  the  case  of  the  rock  drillers  of  the  gold  mines  of 
the  Transvaal.  All  general  conclusions  concerning  the  relation 
of  the  industry  in  its  entirety  or  its  principal  branches  must  be 
considered  Inadequate  for  medical  and  public  health  iiurposes. 
or   as   a   basic   consideration   for   protective    legislation. 

A  complete  review  of  such  statistical  matter  and 
reports  as  have  been  collected,  together  with  a  discussion 
t)f  preventative  measures,  is  given.  The  dust  hazards  of 
different  kinds  of  mining  are  separately  considered.  To 
mine  managers  and  employers  of  underground  labor  there 
i'^  mnch  of  va'ue  in  this  ])art  of  the  bulletin. 


September  21,  1918 


ENGINEERING  AND  MINING  JOURNAL 


551 


f 


{. 


Personal 


Have  You  Contributed  to  the  AHSociation 
of  the  aith  Kngineers? 

H.  A.  Wheeler  is  investigating:  the  man- 
jjanese  i-esources  of  Missouri. 

George  A.  Parkard  has  left  Boston  for 
Ontario  for  a  few  weeks'  examination  work. 

.Arthur  Thaeher,  of  St.  Louis,  Mo.,  at- 
tended the  Institute  meeting  in  Colorado. 

Philip  N.  Moore  has  returned  to  St. 
Louis,  Mo.,  from  a  two  months'  trip  to 
Alaska. 

F.  G.  Stevens,  of  Toronto,  Ont.,  has  been 
i-.xamining  coal  properties  in  Kentucky  and 
West   Virginia. 

Karl  KilerH,  of  the  American  Smelting 
and  Refining  Co.,  has  been  in  Salt  Lake 
City,  in  connection  with  business  for  his 
company. 

G.  C.  Bateman,  general  manager  of  the 
La  Rose  Mines.  Ltd.,  Cobalt,  Ont.,  has  been 
examining  properties  in  Alberta  and  British 
Columbia. 

D.  C.  Jarklingr  and  C.  M.  MacNeill,  of 
the  Utah  Copper  Co.,  were  in  Salt  Lake  City 
recently  for  the  purpose  of  inspecting  the 
roinpany's  property. 

C.  Carleton  Semple  was  in  New  York 
recently,  having  arrived  in  Seattle.  Wash., 
last  month  after  a  trip  through  southwest- 
i:n  and  southeastern  Alaska. 

4.  C.  Houston,  formerly  assistant  inan- 
.int'v  of  the  Dome  Mines,  Ltd.,  at  Porcupine, 
(  int.,  has  been  appointed  manager  of  the 
Kirkland-Porph\ry   gold  mine. 

R.  H.  Seip,  safety  engineer  for  the  New 
.I'lsey  Zinc  co.  at  Franklin  Furnace,  X.  J., 
attended  the  meeting  of  the  National 
Safety  Council  at   St.   Louis   last    weelv. 

Frank  W.  Sansom,  mining  engineer,  of 
Joplin.  Mo.,  has  been  made  lieutenant 
colonel  of  the  Second  Regiment,  Missouri 
State  Guard.  He  served  in  the  Spanish- 
-Vmerican    War. 

Clemenee  W.  Hippard  and  Han  Ho  Huans 
liave  been  appointed  research  graduate 
assi.«tants  in  mining  engineering  at  the 
engineering  experiment  station  of  the  Uni- 
versity of   Illinois. 

Frederiek  K.  Kurbidgre,  manager  of  the 
Federal  Mining  and  Smelting  (^o..  of  Wal- 
lace. Idaho,  has  returned  from  Quantico, 
Va.,  where  he  visited  his  son,  who  is  a 
lieutenant  of  marines. 

K.  M.  Jones,  mining  engineer  of  Goldfield. 
\'e\-..  lias  been  commissioned  a  captain 
i>f  engineers  and  at  present  is  with  Com- 
pany 3.  Kngineer  Officers'  Training  School. 
<"amp    Humphreys,    Virginia. 

Karnest  Bamberger  has  returned  to  Salt 
Lake  City  from  Washington,  where  he  has 
been  engaged  in  war  work,  to  take  charge 
of  his  interests  in  this  section,  including  the 
"  )ntario   mine,   at   Park   City. 

O.  F.  Brinton,  of  Baxter  Springs,  Kan., 
has  resigned  as  manager  of  the  Admiralty 
Zinc  Co..  with  properties  in  the  Oklahoma 
section  of  the  Joplin  district,  and  will,  it  is 
understood,    join    the    U.    S.    Army. 

N'.  H.  Xietchell  has  returned  to  his  mines 
in  the  Senator  district.  Arizona,  after  a 
long  stay  in  a  Chicago  hospital,  that  kept 
him  from  his  seat  in  the  Arizona  Senate 
during   the   recent   extra   legislative   session. 

Roy  H.  Allen,  mining  engineer  and  man- 
ager for  the  Tennessee  Mining  Co.,  at  Jop- 
lin, Mo.,  has  been  notified  of  his  acceptance 
in  the  Quartermaster  Department  of  the 
Aviation  Service,  to  hold  the  rank  of  cap- 
tain. 

George  W.  Muore,  for  the  last  seven  years 
connected  with  the  American  Metal  Co.  as 
buyer  in  the  Joplin  district,  has  resigned 
to  become  head  of  the  buying  department 
of  the  Eagle-Picher  Lead  Co..  with  offices 
in  Joplin. 

Harrison  K.  Clement  has  recently  been 
appointed  general  manager  of  the  Ameri- 
can Mining  and  Exploration  Co.,  operating 
the  Imlay  and  Rye  Patch  mines,  in  the 
Humboldt  district,  with  headquarters  at 
Imlay,    Nevada. 

William  H.  Kemp,  of  South  Boston,  Mass., 
and  Williani'  C.  I>apliam,  of  Quincy,  Mass.. 
have  returned  East  from  a  visit  to  Los 
Angeles.  Calif.,  and  Jerome,  Ariz.,  made  in 
connection  with  the  recently  compromised 
Hull  Copper  Co.    litigation. 

Sidney  L..  Shonts,  mining  engineer,  of 
Wallace,  Idaho,  has  been  commissioned  by 
the  Government  to  investigate  chromite  de- 
posits in  Idaho  and  eastern  Oregon.  He  is 
now  in  Oregon  in  response  to  requests  to 
examine  several  discoveries  of  promise. 

A.  I).  Hughes,  manager  of  the  dredging 
operations  of  the  Yukon  Gold  Co.  on 
Prichard  Creek.   Idaho,  has  enlisted   in  the 


Kngineer  Corps  of  the  Army  and  will  re- 
port for  duty  at  Camp  Humphreys.  Va  His 
successor  is  I>.  H.  Perry  of  San  Franci.sco. 
f^C  ^\\  fappan,  formerly  superintendent 
"f  the  HuU-Hust  mine  at  HIbbing.  Miim., 
and  for  several  years  assistant  superin- 
tendent of  the  Hibbing  district  has  been 
promoted  to  be  general  superintendent  of 
the  district  for  the  Oliver  Iron  Mining  Co. 
Osear  Laebmund  has  nsigned  as  general 
manager  of  the  Canada  Copper  Corpora- 
tion and  will  be  succeeded  by  Hugh 
R.  A  an  Wagene.i,  of  Denver,  Colo.  Mr 
Van  Wagenen,  has  been  in  British  Columbia 
looking  over  the  situation  and  is  to  re- 
turn to  take  up  his  new  duties  in  a  few 
weeks. 

Harold  C.  E.  Spence  recently  returned 
to  his  headquarters  at  the  Ritz  Carlton 
Hotel,  Montreal,  after  .spending  several 
months  in  Labrador,  Newfoundland,  and 
Nova  Scotia  on  work  in  connection  with 
the  oil-shale  deposits  in  those  places.  H<- 
IS  now  at  the  Mount  Royal  mines,  at  Dun- 
can,  Arizona. 

Carlos  W.  Van  I.,aw  has  resigned  as  a 
vice  president  of  the  United  States  Smelt- 
ing, Refining  and  Mining  Co..  and  an- 
nounces that  he  will  engage  in  a  general 
consultmg  practice,  with  especial  attention 
to  organization  and  management  of  mining 
and  metallurgical  enteriirises.  Mr  Van 
Law  has  been  spending  most  of  his  time  for 
the  last  two  years  in  reviving  the  Crimora 
manganese  mines  in  Virginia,  which  u.sed 
to  be  famous  as  the  largest  domestic  pro- 
ducer of  this  ore.  Mr.  Van  Law  has  also 
been  doing  .some  work  for  Governmental  de- 
partments  in  Washington. 


Obituary 


R.  A.  Kelso,  a  pioneer  of  Ontario  and 
di.scoverer  of  the  Alexo  nickel  mine,  died 
in  Vancouver,  B.  C..  early  in  the  summer. 
The  townsite  of  Kelso.  Porcupine,  was 
named   after   him. 

E.  A.  I'brey,  formerly  active  in  mining 
affairs  in  Ctah.  died  suddenlv  in  Salt  Lake 
City,  on  Sept.  1.  at  the  age  of  71.  He  was 
one  of  the  organizers  of  the  Alta  Tunnel 
and  Construction  Co.,  of  Utah. 


Societies 
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American    Assoeiation    of     Kngineers    has 

issued  a  directory  of  engineers,  giving  a 
brief  synopsis  of  the  experience  and  train- 
ing of  all  members  of  the  associa- 
tion, for  the  good  of  the  members  and  as 
an  aid  to  the  employer  of  engineers.  Cloth  ; 
6  X   9   in.  ;   pp.    1!)2  ;   $2. 

Institute  of  .Metals  (British)  held  its 
autumn  meeting  on  Sept.  10-11  in  London. 
The  following  papers  were  presented: 
"The  Effect  of  Piogiessive  Cold-work  upon 
the  Tensile  Properties  of  Pure  Copper,"  bv 
AV.  E.  Alkins  ;  "The  Resistance  of  Metals 
to  Penetration  Under  Impact,"  including 
a  note  on  "The  Hardness  of  Solid  Elements 
as  a  Periodii-  Function  of  Their  Atomic 
Weights,"  by  Prof.  ('.  A.  Edwards  ;  "Grain 
Growth  in  Metals."  by  Z  Jeffries;  "Rapid 
Recrystallizatioii  in  Deformed  Non-Fer- 
rous Metals."  by  D.  Hanson:  "The  Influ- 
ence of  Impurities  on  the  Mechanical  Prop- 
erties of  Admiralty  Gun  Metal."  by  F. 
Johnson  ;  "Ra])id  Method  of  Estimating 
Phosjihorus  in  Bronzes."  by  T.  E.  Uooney  ; 
"A  Peculiar  (^ase  of  Disintegratio  i  of  a 
Copper-Aluminum  Allo.\."  b.v  11.  .Seligman 
and  P.  Williams:  "Annealing  Cold  Uolled 
.\luminum  Sheet  by  Abbreviated  Exposures 
at  Various  Temperatures."  by  R.  J.  Ander- 
.son  ;  "Alloys  of  Copper  and  Zinc:  an  In- 
vestigation of  Some  of  Their  Mechanical 
Properties,"  by  F.  Johnson ;  and  "Use  of 
Liquid  Fuel  in  the  Foundry,"  by  Capt.  A. 
E.  Plant. 


Technical  Schools 


New  York  Universit.v  is  about  to  em- 
bark on  a  movement  for  enlarging  its  en- 
gineering school  to  cooperate  more  fully 
with  ihe  Government  in  war  service  and 
in  reconstruction  service  after  the  war. 
Chancellor  Elmer  E.  Brown  states  that 
plans  for  the  extension  of  the  school  of  ap- 
plied science  of  the  university  include  the 
erection  of  a  new  engineeriijg  building  on 
the  campus  at  181st  St.,  New  York,  on  a 
tract  recently  given  to  the  university  by 
Mrs.  Russell  Sage.  The  movement  Is  re- 
garded as  a  wir  emergency  measure.     The 


•■ouncll  of  the  university  and  the  faculty 
of  the  engineering  school  agrer;  as  to  the 
need  of  keeiiing  engineering  students  in 
(raining  during  Ihe  war.  and  of  introducing 
added  facilities  for  technic^al  instruction 
Dean  Charles  H.  Snow  of  the  "school  of 
applied  .science  states  that  the  attendance 
in  engineering  schools  has  fallen  off  aljout 
35%.  During  the  la.st  summer  New  York 
University  has  trained  1800  National 
Army  men,  (;00  at  a  time,  as  g.is-englne 
workers,  automobile  repairers,  truck  chauf- 
feurs, blacksmiths,  carpenters,  machiniHts 
cr»ncrete  workers,  radio  operators,  and  in 
other  crafts.  These  men.  on  completion 
of  thr-ir  training,  were  assigned  to  diff.r- 
ent    army    units. 


.Metals  Disintegrnting  Co.,  Inc.,  has  re- 
moved from  3  South  William  St.  to  62 
Broadway,    New    York. 

Vulcan  Steel  ProdueN  (  ».,  120  Broadway, 
New  York,  uill  discontinue  the  |)ublication 
of  "X'ulcan"  with  the  .\ugusl  issue  for  the 
j)eriod  of  the  war.  Governmental  restric- 
tions concerning  house  organs  and  the  need 
for  conserving  labor  a. id  matt-rial  render 
this   step   advi:  able. 

.Maniifuc-tiirers'  Catalogs  and  supple- 
mentary literature  are  needed  at  U.  S.  A. 
(Jeneral  Hospital  So  it  at  Lakewood,  N.  J., 
for  re-educational  work  among  disabled 
soldiers.  The  courses  studied  are  those 
given  in  any  iiolyitchnic  school  and  cover 
40  or  more  subjects.  The  catalogs  should 
be  addressed  to  the  Chief  of  Educational 
Service   at    the  hospital. 

Industrial  Klec'trie  Furnace  Co.,  Chicago, 
makers  of  th.-  Siiydt  r  electric  furnace,  an- 
installing  a  five-ton  furnace  in  the  j)lani 
of  the  Zimmerman  Steel  Co.,  Bettendorf. 
Iowa.  It  is  a  three-jihase  furnace  designed 
for  acid  oi)eration  and  will  be  used  for  gen- 
eral work.  C.  H.  .\therton,  manager  of  the 
latter  company,  ordered  the  installation  to 
replace  the  convi  rter  which  they  had  been 
using. 

Jeffre.v  Maitiifac-turing  Co.,  Columbus. 
Ohio,  has  n  opi  iied  its  branch  office  in 
Cleveland,  Ohio,  at  137  Leader-.News  Bldg.. 
which  will  be  in  charge  of  P.  C.  DierdorfT 
and  C.  B.  Reed.  Messrs.  Reed  and  Dierdorff 
hav(>  both  had  years  of  successful  sales  and 
engineering  experience  in  the  manufacture 
and  application  of  .leffrey  products  and  are 
especially  qualified  to  render  advi.sory  serv- 
ice to  customers  in  solving  elevating,  con- 
vejing.  crushing  and  mining-machinery 
problems. 


New  Patents 


rnit(d  Sta'is  patent  specifications  listed 
below  may  be  obtained  from  "The  "Engi- 
neering and  Mining  .lournal"  at  25c.  each. 
British    patents    are    supplied    at    40c.    each. 

.Aluminum,  Proc'.-is  of  Making  Nitride  of. 
.Mark  Shoeld.  Chicago,  111.,  assignor  to 
.\rmour  Fertiliztr  Works,  Chicago,  111. 
(i:.   S.    1.274.7!»7:   Aug.   6,   191S.) 

Ball  -Mill.  Donald  H.  Fairchi'ld.  Denver, 
Colo.      (C    S.   .\o.    1,275,184;   Aug.    6,    1918.) 

Concentration — Jig.  Henrv  AV.  Faust. 
Seattle.  Wash  .  assignor  to  S'vbil  B.  Faust. 
(U.   S.   .Vo.    1.27.'),23.i  ;  Aug.    131    1918.) 

Copper.  Method  of  Producing  Commer- 
ciall>  Pure.  Charles  S.  liiadlev.  New  York, 
-X.  V.      (U.  S.  .No    1  275.374;  Aug.  13.  1918.) 

Furnace.  Electrical  Induction.  Oluf 
Christian  Bookman.  .Votodden,  Norway.  (C 
S.   .No.    1.275.206;   .\ug.   3,   1918.) 

>letals.  Production  of  Finely  Divided. 
Tliomas  .\.  10di--()n.  Ll<  wellyn  Park,  AV«st 
Orange,  N.  .1,.  assignor  to  ICdison  .Storage 
Hattery  Co.   West   Orange.  ,N.  J.      (U.  S.  No 

1.27.'., 232  :    Aug.    13.    ini,*;.) 

.Mine  A'entilation,  Means  of.  Stanley 
Nettleton.  .lohannesburg.  Transvaal,  South 
.\frica.      (V.  S.  No.  1.274.438;  .Aug.  6,  1918.) 

Phosphorus,  Manufacture  of.  Harr.v  Or- 
lando Hickman  Wenman,  Bishop's  Castle. 
England.  (U.  S.  No.  1,274.479;  Aug.  fi, 
1918.) 

Platinumizing  Aletal  .Surfaces,  Process  of. 
Benjamin  B.  Crombie.  Port  Chester,  N.  Y. 
(U.  S.  No.   1,274.995;  Aug    fl,  1918.) 

Zinc.  Process  for  Utilizing  the  Residues 
Obtained  in  the  Distillation  of.  Rudolf 
Kiihler  and  Otto  Baltin  Lipine,  Grermany, 
(V.   S.  No.  1,275.045;  Aug.  G.   1918.) 
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SAN   FRANCISCO — Sept.    10 
Petroleum     Production     in     California     in 

June  totaled  8.4S6.032  bbl.  During  the 
month.  42  new  wells  were  completed,  hav- 
ing a  total  initial  daily  production  of  54!t2 
bbl.  The  total  number  of  wells  producing 
in  the  month  was  8292,  having  a  total  daily 
production  of  282.896  bbl.,  an  increase  over 
May  of  7763  bbl.  There  was  a  total  of 
56  new  rigs  installed  and  382  wells  were 
l>eing  drilled.  Six  well-s  were  abandoned. 
Kield  and  pipe-line  stocks,  including  crude 
and  residium,  at  July  1,  totaled  24.233.520 
bbl.,  an  increase  from  June  1  of  256.602 
bbl.  of  crude  and  a  decrease  of  22,790  bbl. 
of  residium,  or  a  total  increase  of  233.812. 
These  figures  are  taken  from  the  summary 
issued  by  the  Pacific  Coast  Petroleum  War 
Service.  The  report  of  the  state  oil  and 
gas  supervisor,  R.  P.  McLaughlin,  issued 
Aug.  31.  shows  17  new  wells  ready  to  drill 
during  August,  making  a  total  of  514  since 
Jan.  1,  compared  to  724  for  the  same 
period  in  1917,  a  decrease  of  29%.  At  the 
end  of  1917  every  oil-producing  county  in 
the  state  registered  an  increase  in  average 
daily  production  for  the  year.  But  the 
figures  for  June,  1918,  although  showing 
an  increase  over  May  in  average  daily 
production,  show  an  appreciable  decrease 
in  some  of  the  Importar't  fields  as  com- 
pared to  June.  1917.  The  increase  in  June, 
191 S,  over  May,  is  due  to  large  increase  in 
other  fields  and  development  in  the  new 
coast  fields. 

Temporary  Labor  Shortage  in  the  mines 
of  Xevada  County  ha.s  been  overcome  by 
the  return  of  a  large  number  of  mine  la- 
borers from  the  shipbuilding  plants,  whither 
they  had  gone  beguiled  by  higher  wages. 
Many  of  them  soon  learned  that  the  cost 
of  living  and  the  various  attractions  for  the 
entertainment  of  workingmen  drew  so 
heavily  upon  their  earnings  that  they  were 
unable  to  save  as  much  per  month  as  thev 
had  at  the  mines.  Xo  doubt  hundred"; 
of  the  men  were  enticed  from  the  mining 
camps  by  the  fear  of  curtailment  in  gold 
mining  on  account  of  the  high  cost  of  op- 
eration. Recently  this  fear  has  given  way 
to  the  hope  that  the  Government  will  do 
something  to  relieve  the  gold-mine  operator, 
and  many  of  the  miners  have  come  to  real- 
ize that  they  themselves  have  been  largely 
responsible  for  the  reduction  in  gold  pro- 
duction, for  shortage  of  labor  has  been  one 
of  the  effective  factors  in  reducing  out])ut 
of  the  mines.  In  addition  to  these  causes 
for  the  return  of  the  miners  to  the  mining 
camps,  the  fact  that  their  jobs  in  the  mines 
are  of  a  permanent  character,  and  the  more 
profitable  in  the  long  run.  has  created  an 
influence  difficult  to  escape  by  workmen 
who  have  the  future  welfare  of  their  fam- 
ilies at  heart.  The  manufacturing  ce  -ter 
have  their  attractions,  which  are  costly  : 
the  mining  camps  their  home  influences  and 
interests,  which  are  economic.  But  the  men 
had  become  restless  and  impatient,  and  not 
a  few  of  them  persuaded  themselves  that 
shipbuilding  was  a  more  patriotic  employ 
ment  than   mining. 

DENVER — Sept.  11 

TaniTHten  Mining  in  Colora^lo  appears  to 
be  on  a  stable  basis,  although  it  is  not 
as  active  as  during  the  boom  days  of  1917. 
At  tlu-  present  time  the  demand  is  strong, 
and  th<-  price  ranges  from  118  to  $22  a  unit. 
.Ml  of  the  developed  properties  are  running 
at  full  capacity,  and  the  mills  of  the  Wolf 
Tongue,  at  .N'ederland  ;  the  Long  (Chance, 
on  thf  Beaver;  thf  Primos,  at  Lakewood  ; 
tht-  lUre  Metals,  at  Ii'>llinsville  ;  the  Va.sco. 
at  TungHten  :  the  K.-d  Sign,  at  Ferberite. 
and  th.-  Lucky  Two  ;  at  Boulder,  are  riui- 
riing  st<-adlly  At  Boulder,  the  Tungsten 
Produrtloti  Co.  Is  working  to  capacity, 
niaiiufacturing  ferrotungsten,  for  which 
tl.'r.-  i."  a  (food  market,  and  the  Black 
.M- tals  Co,  Ik  turning  out  large  fiuantltles 
<i{  tiiriKKtic  acid. 

rlucir«pi>r  .Mining  in  C'oforHiio  Is  grf:;itly 
Hflmul'if'd  by  lh<-  d<rn;ii(l  for  thlH  mineral 
on  acfou'.l  of  its  uk<-  in  m.iklng  war  mu- 
nitions The  mineral  Is  mined  ne;ir  James- 
towti.  In  Bouldi-r  f'ounly;  at  the  BarHtow 
nilr>  .  In  .San  .fuati  f'ountv;  arifl  clHewhere 
In  the  Htat<-  Tb<-  Watio  mill,  at  .Iam<'Htown. 
bac  b<'en  ov«-rh;iul<-d  ;irid  ebaiii/'id  ho  as 
to     roncj-ntratf     fluorsnnr      .-njfl     il.i-     rtnlrmi 


of  this  ore  will  be  increased  to  125  tons 
daily  as  soon  as  the  plant  is  operating  at 
full  capacity.  The  present  output  is  from 
oO  to  60  tons  daily.  Lack  of  transporta- 
tion facilities  has  prevented  greater  produc- 
tion of  this  ore,  which  must  be  hauled  to 
Boulder  in  auto  trucks  over  a  poor  wagon 
road.  At  present  a  movement  is  on  foot 
to  build  a  new  and  better  road.  The  con- 
centrate is  shipped  to  Chicago,  Pittsburgh, 
and  other  Eastern  points. 
^  The  New  Draft  Bill  is  of  vital  interest  to 
Colorado  mine  operators,  especially  as  it 
refers  to  classification  of  labor.  Repre.sen- 
tative  mining  men  have  interviewed  Gen- 
eral Crowder  and  Chairman  Neave  of  the 
man  power  committee  of  the  U.  S.  Employ- 
ment Service,  in  whose  hands  is  placed  ju- 
risdiction over  problems  involved  in  the  new 
draft.  The  Pjjovost  Marshall  is  determined 
to  place  all  physically  able  men  from  18 
to  36  into  military  service  at  once  except 
those  shown  to  be  absolutely  necessary  to 
production  in  the  industries.  Mine  opera- 
tors are  asked  to  make  suggestions 
promptly  to  assist  in  placing  valuable  men 
m  deferred  classes.  The  United  States 
Employment  Service  plans  a  campaign 
backed  by  a  declaration  of  President  Wil- 
son, to  urge  all  men  engaged  in  necessary 
work  in  mines,  oil  fields  and  industries  pro- 
ducing raw  or  manufactured  materials,  to 
ask  for  deferred  classification.  All  de- 
cisions as  to  classification  will  be  made  bv 
district  boards  and  not  by  local  boards 
The  State  Advisory  Board  of  the  U  S 
Employtnent  Service  in  Colorado  will  nom- 
mate  three  advi.sors  to  sit  with  the  Dis- 
trict Board,  one  to  pass  on  agricultural 
questions,  one  on  industries,  and  one  on 
commercial  and  professional  pursuits.  The 
advice  of  these  men  will  probably  count 
heavily  in  decisions  of  district  'boards ; 
hence  the  selection  of  the  industrial  advisor 
is  important.  As  these  appointments  will 
be  made  at  an  early  date,  operators  should 
take  prompt  measures  to  see  that  suitable 
appointments  are  mafle.  It  is  desired  that 
representative  men  be  appointed  to  fill  these 
positions.  Mine  operators  and  metal  pro- 
ducers are  urged  to  at  once  check  up  on 
all  employees  in  order  to  place  in  the  hands 
of  the  di.strict  board  individual  per.sonal 
information  regarding  each  man  essential 
to  each  mine  or  oil  field. 

SALT  LAKE  CITY — Sept.   13 

Mining,  Development  and  Operating  Costs 
to  Utah  metal  producers  have  risen  con- 
siderably during  the  last  six  months,  and 
show  an  increase  of  at  least  33  to  50  and 
in  some  cases  up  to  G5%  between  Jan.  1 
and  July  of  the  present  year.  During  that 
period  the  rise  in  the  price  of  some  of  the 
principal  supplies  has  been  approximated' 
as  follows:  Powdor,  from  $20  88  to  $24  75  ■ 
fuse,  $28.50  to  $53.75  per  1000  ft.;  caps. 
$18  to  $24  per  1000;  steel,  lie.  to  23c 
per  lb.;  timber,  $28.50  to  $34,75  per  1000 
ft.  Also,  wages  have  increased  75c.  a  shift 
within  this  time,  the  present  scale  being: 
Machine  men.  $5,25  ;  machine  helper.  $5  • 
hand  miner,  $5;  mucker,  $4.75;  timberman, 
$5.25  ;  trammer.  $4.75  ;  laborer,  $4.  In 
addition,  there  has  been  an  increase  of 
25%  in  freight  rates,  and  an  increase  of 
55%  in  the  freight  rate  on  bullion  to 
Eastern  refineries,  all  of  which  must  be 
paid  by  the  producer.  The  result  has  been 
a  decrease  in  production,  especially  of  low- 
grade  ores,  and  some  comjianies  have  dis- 
continued the  mining  of  coiiper.  The  Utah 
Chapter  of  the  American  Mining  Congress, 
acting  for  Utah  metal  iirodncers,  has  re- 
(luested  that  the  Railroad  Administration 
restore  the  old  rates  on  ores  of  an  actual 
value  of  $20  or  less.  The  matter  is  now 
under  consideration,  and  favorable  action 
is  hoped  for.  If  the  rates  on  low-grade 
ores  are  restored,  the  resultant  increased 
production  of  ores  of  this  character  will 
add  to  (he  output  of  higher-grade  ores  al.so, 
as  more  high-grade  ores  develojjcd  in  con- 
neclif)n  with  low-grade  bodies  will  be 
shipped. 

RENO.  NEV. — Sept.  7 
S<Mondar.v  Mining  Eduration  for  men  em- 
pkiyed  In  metal  mines  and  mills  waH  first 
introduced  by  Nevada  .-ind  Is  now  con- 
ducted as  an  extension  drpartment  of  the 
Unlversllv  of  .Vevada.  The  system  con- 
hIsIk  of  five  district  Hchools.      Four  of  these 


are  permanently  situated  at  Virginia  City, 
Tonopah,  Goldfield  and  Ely,  and  the  fifth 
IS  a  moving  school  which  is  at  present  in 
session  at  Verington.  but  is  free  to  go  to 
any  camp  in  Nevada  where  the  demand  is 
sufficient.  The  object  of  Nevadp's  second- 
ary mming  schools  is  to  enable  working 
miners  and  millmen  to  fit  themselves  for 
higher  positions  without  stopiiing  work 
The  only  requirement  for  entrance  into 
these  schools  is  the  ability  to  talk  and  read 
English,  and  the  instruction  is  elementary 
and  iiractical  in  character.  Thirty-seven 
courses  are  offered,  and  suggestions  are 
made  for  the  grouping  of  these  courses  to 
tram  for  different  positions.  Courses  and' 
groupings  may  be  obtained  by  writing  to 
the  Director  of  the  Mackay  School  of 
Mines  at  Reno,  Nevada. 

PHOENIX.   .\RIZ. — Sept.    10 

HandbiUs    Calling    for    a    General    Strike 

in  the  Globe-Miami  and  the  Jerome  districts 
have  been  circulated.  They  announced  the 
purpose  of  the  proposed  strike  to  be  the 
forcing  of  the  release  of  Thomas  J.  Mooney 
VVilliam  D.  Haywood  and  others  now  iri 
custody,  including  members  of  the  I  W  W 
recently  convicted  in  Chicago  for  violation 
of  the   E.spionage   Act. 

The  State  Corporation  Conunission  has 
been  petitioned  by  3000  men  working  in  the 
copper  mines  and  smelteries  of  the  Miami 
district  to  investigate  water  and  electric- 
light  service  rates.  Complaint  is  made 
against  five  water  companies  and  also 
against  the  city  of  Miami,  The  commission 
has  asked  the  water  companies  to  supply 
data  as  to  costs  and  earnings  and  will  soon 
arrange  for  a  hearing. 

WALLACE,  ID.VHO — Sept.  7 

Scientifle  Ventilation  of  deep  workings  is 
receiving  the  attention  of  Coeur  d'Alene 
operators.  The  Federal  Mining  and  Smelt- 
ing Co.  has  taken  the  lead  in  this  matter 
at  the  Morning  mine,  and  is  now  deliver- 
ing fresh  air  at  the  ratgf  of  200  cu.  ft  per 
min.  per  man  employed.  Robert  N.  Ben,  I 
state  mine  inspector,  recently  made  an  ex- 
haustive investigation  of  the  system  ■ 
adopted  by  the  Anaconda  company  at  '■ 
Butte,  and  fijds  the  system  well  adapted 
to  meet  coi<gitions  in  this  district.  Its 
essential  features,  as  described  by  Mr. 
Bell,  are  smooth-lined  main  conduits,  plenty 
of  blower  capacity,  and  a  suflicient  number 
of  air  doors  to  direct  its  equal  distribution 
underground  and  exhaustion  back  to  the 
surface.  According  to  Mr.  Bell,  there  are 
no  natural  rock  temperatures  in  Coeur 
d  Alene  mines  above   80   degrees. 

Offleial  Autlvorit.v  has  been  given  the 
Oregon-Washington  R.  R.  &  Navigation  Co. 
to  con.struct  a  nine-mile  branch  up  Pine 
Creek.  The  construction  of  this  line  was 
started  last  autumn,  but  during  the  win- 
ter high  water  carried  out  the  completed 
track.  By  the  time  conditions  were  favor- 
.able  to  resume  construction,  the  Govern- 
ment had  taken  over  all  railroads  and  sus- 
pended extension  of  new  lines.  Three 
months  ago.  through  re]nesentat ions  made 
by  mining  companies  on  Pine  Creek  Direc- 
tor-General Mc.Adoo  authorized  the  expendi- 
ture of  th(>  original  estimate.  $300,000  for 
the  completion  of  the  branch.  Following 
his  action,  the  railroad  company  made  a 
new  survey,  changing  the  grade  to  avoid 
damage  by  high  water,  which,  with  the  in- 
creased cost  of  labor  and  mat(>rial.  brought 
the  estimat(>d  cost  up  to  about  double  the 
original  figure.  Confronted  with  this  ad- 
ditional expense,  the  railroad  company  wa.s 
unwilling  to  proceed  without  further  au- 
thorization. This  was  recently  received 
from  Judge  R,  S,  Lovett.  Administrator  of 
Railroads  for  the  Government,  and  the  en- 
terprise will  be  taken  u])  without  further 
delay.  Among  the  shipping  mines  that 
will  be  .served  are  the  Douglas.  Constitu- 
tion.  Nabob  and  Highland-Surprise. 

IMTTE,     MONT. — l»<-pt.     I .{ 

K(T«r(s      lo     Increase     Copper      Production 

are  handicapped  on  accfumt  of  (1h>  lack  of 
skilled  miners.  There  is  not  a  property  in 
the  district  that  could  not  give  employment 
to  more  men.  With  the  new  registration, 
sever.'il  thousand  miners  will  be  subject  to 
draft,  and  unless  some  concentrated  effort 
is    madr    to    have    IIkmii    exiniiited,    the    pro- 
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duclion  before  the  close  of  the  year  will 
be  considerably  lower  than  at  present. 
Many  of  the  miners  are  married  men  with 
families,  and  they  will  not  be  called  upon 
for  the  present,  but  the  majority  of  the 
men  employed  in  all  the  mines  are  single, 
and  they  are  surely  to  be  placed  in  Class  1. 
Botli  the  Anaconda  and  the  Butte  &  Su- 
perior companies  fell  behind  in  tons  of  ore 
hoisted  during  August,  and  there  will  prob- 
ably be  a  further  decline  during  the  pres- 
ent month.  Next  month  there  may  be  some 
additions  to  the  mine  force,  owing  to  men 
returning  from  prospecting  in  the  hills  dur- 
ing the  summer  and  from  ranch  work,  but 
the  number  will  not  even  up  the  loss  by 
the  draft. 

ST.  LOl'IS,  MO. — Sept,  10 
Lead  Mininjr  in  Franklin  County  is  re- 
ceiving considerable  attention  at  present. 
The  Tamm  interests  have  opened  up  a 
lead-and-zinc  property  near  Anaconda  that 
is  producing  considerable  zinc  carbonate. 
The  Franklin  Mines  Co.  is  reopening  tin- 
lead  properties  on  Hoosier  Creek  near  St. 
Clair.  The  old  Northumberland  mine,  at 
St.  Clair,  is  being  reopened  and  a  shaft 
has  been  sunk  to  118  ft.  on  a  fissure  vein. 
St.  Louis  interests  are  opening  up  a  fissure- 
vein  deposit  south  of  the  Meremac  River, 
near  the  old   Cyclone  mine. 

JOPLIX,  MO. — Sept.  9 
The  First  of  a  Number  of  contemplated 
warehouses  for  ore  storage  in  this  district 
is  under  construction  at  Picher,  Okla., 
and  the  promoters  of  the  Okla- 
homa Ore  Storage  Association,  which 
is  associated  with  the  Oklahoma  Mining 
Exchange,  expect  to  build  several  others 
immediately.  Though  the  plan  appears  to 
be  gaining  headway,  older  producers  are 
still  credulous  in  respect  to  the  enterprise. 
During  the  last  week  George  E.  Nicholson, 
head  o*'  the  Kusa  Spelter  Co..  Kusa,  Okla., 
wrote  to  the  promoters  of  the  iiroject  and 
gave  it  his  unqualified  endorsement,  stating 
that  he  would  dispense  with  his  ore  buyers 
in  this  field  as  soon  as  the  warehouse  asso- 
ciation begins  business.  Promoters  of  the 
idea  have  announced  in  Miami  papers  that 
they  expect  to"  build  one  or  more  ware- 
houses at  Joplin  or  Webb  City,  but  the 
matter  has  not  as  yet  been  brought  to  the 
attention  of  the  producers  or  business  men 
in  these  cities.  It  is  hoped,  it  is  said,  to 
have  the  first  warehouse  at  Picher,  Okla., 
completed  by  October  1. 

CLEVELAND,  OHIO — Sept.  10 
The  Labor  Shortage  in  the  Lake  Superior 
iron  districts  is  becoming  more  evident,  ac- 
cording to  "Iron  Age."  This  is  particularly 
true  on  the  Gogebic  and  Cuyuna  ranges, 
and  on  the  latter  has  necessitated  some 
curtailment  in  the  production  of  manganif- 
erous  ores,  which  have  been  so  much  in 
demand  this  year.  Stock  piles  at  the  un- 
derground mines  on  the  various  ranges 
have  been  well  cut  down,  and  it  is  ex- 
pected that  these  piles  will  be  about  cleaned 
up  when  navigation  closes.  More  ore  car- 
riers are  being  diverted  to  the  Lake  Michi- 
gan grain  trade,  and  as  soon  as  the  grain 
movement  has  started  from  ports  at  the 
head  of  Lake  Superior,  considerable  addi- 
tional vessel  tonnage  must  be  withdrawn 
from  the  ore  trade. 

GRAND   RAPIDS,  MINN. — Sept.  8 
Itasca     County     Shipments     amounted    to 
6,716,000    tons    of    iron    ore    for    the    year 


ended  June  30,  1918,  according  to  the  re- 
port of  W.  J.  Trcscott.  mine  inspector  for 
the      county  The      Canisleo      mine,       at 

Coleraine  shipped  1,G21,387  tons  of  ore  and 
removed  1,707,732  yd.  of  overburden  during 
the  period  mentioned.  From  th.-  stand- 
point of  shipments,  the  Bennei  mine,  in  the 
Keewatin  district,  ranks  second,  with  a 
shipment  of  920,49.5  tons,  and  the  llolman 
mine  third,  with  841,537  tons.  At  the  Hill 
Annex  mine,  at  Calumet,  1,218,131  yd  of 
dirt  was  removed,  and  at  the  Arclurus 
mine,  at  Marble,  1,136,708  yd.  During  the 
year  there  were  within  the  countv  11  fatal 
accidents.  Considerable  exploration  was 
done,  a  total  of  300  men  being  emploved  in 
this  work.  The  av.rage  wage  for  ali  min- 
I'i^cl^''?'"  ^^'^^  **  '^^  l'^*"  day-  and  varied  from 
ioor^  Jo""  common  labor  to  as  high  as 
$9.30  for  steam  shovel  engineers.  Dur- 
ing the  period,  9,149,000  yd.  of  overburden 
was  stripped  at  different  mining  properties 
and  three  washing  plants  were  started, 
\vhich  makes  a  total  of  nine  now  in  opera- 
tion. Shipping  and  development  operation.s 
employed  4273  men,  which  is  the  largest 
number  in  the  history  of  the  countv,  as  3300 
were  employed  in  the  previous  year  and 
only  2200  in  1900,  when  great  development 
and   construction   work   was  under  way. 

TORONTO — Sept.    13 

Development  of  Oil  Resources  of  western 
Canada  has  recently  been  strongly  urged 
upon  the  government  as  a  war  measure 
by  the  Saskatoon  Board  of  Trade  and 
other  representative  bodies.  The  govern- 
ment has  referred  the  question  to  "the 
Reconstruction  Committee  of  the  Cabinet 
of  which  the  Hon.  A.  K.  MacLean  is  chair- 
man. There  is  little  data  available  as  to 
the  commercial  possibilities  of  the  western 
oil  deposits,  as  the  reports  deal  almost  en- 
tirely with  the  geological  and  scientific  con- 
ditions. D.  B.  Bowling,  of  the  Geological 
Survey,  is  now  engaged  in  an  investigation 
of  these  oil  fields  and  the  action  of  the  com- 
mittee will  probably  be  influenced  by  the 
result    of   his    researches. 

Acquittal  of  the  Defendant  was  the  de- 
cision given  by  Police  Magistrate  Arm- 
strong, of  Cobalt,  in  the  case  M.  P.  Mac- 
Donald,  mining  engineer,  charged  with 
violating  the  Ontario  Land  Surveyor.s*  Act 
by  doing  underground  surveying.  The  case 
is  regarded  as  one  of  importance  to  the 
profession  as  establishing  the  right  of  min- 
ing engineers  to  do  underground  surveying, 
within  properly  recorded  boundaries,  as  has 
hitherto  been  ♦he  general  practice  in  Co- 
balt. An  adverse  decision  might  have  en- 
tailed the  re-survey  of  most  of  the  under- 
ground workings  of  the  camp.  The  ex- 
clusive right  of  the  surveyors  to  make  sur- 
veys for  recording  purposes  is  not  dis- 
puted. 

VICTORIA,  B.  C. — Sept.  12 

Value  of  Gold  Bullion  deposited  at  the 
Dominion  of  Canada  assay  office,  Vancouver, 
B.  C.  during  the  month  of  August.  1918, 
was  $608,838.43,  which  is  an  increase  of 
$253,845.43.  over  the  same  month  of  1917. 
Most  of  this  gold  came  from  the  Yukon. 

Consolidated     Mining     and     Smelting     Co. 

of  Canada  has  announced  a  scholarship 
of  $500  per  annum  which  it  will  give  to 
the  man  standing  first,  among  the  families 
of  its  employees,  in  his  matriculation  ex- 
amination   for    an    applied    science    course 


in    the   Briti.sh  Columbia    University   or   any 
Canadian   university. 

The  InHt«IUtion  of  u  KexJuriion  IMant 
for  the  purpose  of  developing  the  produc- 
tion of  mercury  required  In  Canada  for 
munition  purposes  lia.s  been  recommended 
by  Charles  Cam.sell,  in  eharge  of  th.-  work 
of  the  Geologic-al  Survey  in  British  Colum- 
bia, following  hi.s  e.xaminalions  of  mercury 
deposits  at  the  western  i-nd  of  Kaniioop.s 
Lake.  The  deposits  occur  in  irregular 
veins,  consisting  chietly  of  caUiic  and 
tiuartz,  with  some  dolomitf,  containing 
pockets  of  cinnabar  in  a  zone  of  fleeom- 
posed  tertiary  volcanic  rocks.  A  small 
quantity  of  mercury  was  produe.<l  from 
these  deposits  in  the  period  extending  from 
1895  to  1897,  in  all  138  flasks  of  76.'.  lb 
each,  valu<d  at  $4r:07.  There  has  not  been 
any  production  of  mercury  in  Canada  since. 
Its  occurrence  has  been  reported  in  ores 
of  the  Cobalt  district,  (Ontario  ;  in  the 
neighitorhood  of  Field,  B.  C,  and  near 
Sechart.  west  coast  of  Vancouver  Island. 

The     KhtabilHliment     of    a     S1<m'I     IiidiiNtry 

on  the  Pacific  ("oast  which  would  lead  to 
the  utilization  of  the  magnetic  iron  ores 
of  British  Columbia,  as  well  as  to  the  ma- 
terial advancement  of  its  commercial  in- 
terests, is  earnestiv  d<slred  bv  the  pro- 
vincial government.  William  Sloan.  Min- 
ister of  .Mines,  declares  that  he  hjus  de- 
cided to  diamond  drill  a  numi)er  of  the 
most  promising  properties  to  gain  a  definite 
idea  of  the  tonnage  available  and  al.so  to 
give  those  interested  a  practical  demonstra- 
tion of  the  possibilities  of  the  iron  and  steel 
industry.  His  engineers  have  been  carry- 
ing out  investigations  with  this  work  in 
mind,  and  i)roperties  have  been  selected. 
He  therefore  has  announced  that  tenders 
would  be  called  for  at  an  early  date  for 
the  diamond  drilling  of  iron  properties  and 
that  the  work  thereon  would  be  proceeded 
with  as  expeditiously  as  jwssible.  in  order 
that  the  desired  information  might  with- 
out loss  of  time  be  i)ut  before  those  who 
might  be  interested  in  the  iron-ore  deposits 
of  the  province. 

The  Boundary  District  of  British 
ColumJbia  has  suffered  a  blow  in  the 
recent  closing  down  of  the  Phoenix 
mines  of  the  Granby  Con.solidated 
Mining  and  Smelting  Co.,  with  the 
consequent  discontinuance  of  operation  of 
the  Grand  Forks,  B.  C  .  smeltery.  The  ab- 
sence of  this  industry,  apart  from  the  gen- 
eral indirect  effect,  means  a  serious  loss 
to  the  West  Kootenay  Power  and  Light 
Co.,  which  for  years  has  supplied  power  for 
this  plant,  and  to  the  small  mine  operators 
accustomed  to  make  shipments  of  ore  to 
the  smeltery  for  treatment,  besides  throw- 
ing many  employe<  s  out  of  work.  The 
explanation  given  by  the  company  is  that 
it  is  no  longer  profitable  to  handle  the  low- 
grrade  ore  of  the  Phoenix  mines,  because 
of  increased  costs,  among  those  things 
instanced  being  the  increase  in  the  cost  of 
hydro-electric  power,  increased  price  of 
coke  and  increased  railway  freight  rates. 
The  mines  have  been  operated  for  some 
time  on  a  narrow  margin,  it  taking  22ic. 
per  lb.  to  produce  a  pound  of  copper  froru 
their  ores,  because  of  high  costs.  With 
the  government  price  of  23  jc.  per  lb.,  there 
was  a  margin  of  profit  of  Ic.  The  sub- 
sequent increase  to  26c.  per  lb.  did  not 
make  the  difference  that  might  have  been 
looked  for.  owing  to  the  simultaneous  rise 
in  freight  and  other  charges. 


siiiiiiiinMiiniiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiininiiniiniiiiiiiiiiiniiiiiiiiiiiiiiiiniiiiiNiiiiiiiiiiniiiiiiii^ 


The  Mining  News 


aiiiiiiiiiiiiininiiiiiiiiniiiniiiiiiiniiiiiiiiMiiiiiniiiiiiiiiiiiiiiiiiniiiiiiMiiiniiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiMiiiiiiniiiiiiiii^  iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiimiiimiiiiiitiiiiiiiiiiniiiiiiiiiirc 


ARIZON.4 

Cochise   County 

SHATTUCK         ARIZONA  (Bisbee)  — 

August  production  was:  Copper,  682,861  lb.  ; 
lead.  199,528  lb.;  silver  14,189  oz.,  and 
gold,  112.91  oz.  Production  for  eight 
months  of  1918  was:  Copper,  6,561,059  lb.; 
lead,  644,465  lb.;  silver,  100,460  oz.,  and 
gold,    819.51    ounces. 

CALUMET  &  ARIZONA  (Warren)  — 
Smeltery  production  during  August  amount- 
ed to  5,568,000  lb.  of  copper,  of  which  4,376,- 
000  lb.  was  available  for  Calumet  &  Ari- 
zona. 

Greenlee    County 

ASH  PEAK  EXTENSION  (Duncan) — 
Sinking    from    200     to     300    level    and    will 


crosscut    vein.      John     Horrigan    is    super- 
intendent. 

ASH  PEAK  (Duncan) — Development  by 
Goldflelds-Consolidated  progressing  with 
satisfactory  results.  Charles  Starr  is  su- 
perintendent. 

PHILLIPS  &  YOU.NTG  (Duncan)— To 
start  development  on  manganese  property 
next   week. 

RIVAL  (Twin  Peaks) — Drifting  on  200 
level. 

Mohave   County 

HAMME  CLAIMS  (Cedar  VaHey) — Deep 
tunnel  to  be  driven  to  cut  several  veins  1000 
ft.  below  outcroppings.  Mill  to  be  moved  to 
a  point  below  mouth  of  tunnel,  which  is 
expected  to  develop  an  ample  water  supply. 


CHLORIDE  QUEEN  (Chloride) — New 
machinery  has  been  installed.  Shaft  is  down 
23(1    feet. 


(Chloride) — Has        erected 


EMERSO.X 
mill. 

GOLDEN  CROSS  (Chloride) — Develop- 
ing Jack  Pot  claim'  and  has  installed  com- 
))lete  plant. 


TENNESSEE     (Chloride) 
temporarily  suspended. 


RICO 
level. 


(Kingman) — Shaft 


—    Operations 
nearing     200 


UNITED 
making  97'r 
ing  gold. 


EASTERN      (Oatman)  —  Mill 
extraction  of  quartz  ore  carry- 
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SILVER  LEGIOX  (Stockton  Hills)  — 
Leased  by  A.  J.  and  \V.  O.  Davidson  and  Ct. 
W.  Brady,  who  will  ship.  Ore  carries  gold, 
silver,   copper  and   zinc. 

I'ima   County 

NEW  CORNELIA  (Ajo) — August  pro- 
duction   was   3.928,000    lb.    of  copper. 

OrXSIGHT  (Ounsisht) — To  use  truclis 
to    transport    oie    to    the    railroad. 

MOXTHZUAIA  (Ounsight) — Five-.stamp 
mill  started  on  properly  seven  miles  east 
of  old  Gunsight  and  L'4  miles  east  of  Ajo. 

t'OBUIZA  (Tucson) — Being  developid  un- 
der lease  by  Wiley  B.  Akers.  First  car  of 
copper  and  silver  ore  shipped.  Mine  situ- 
ated 65  miles  west  of  Tucson,  in  t'omo 
Babi  Mountains. 

Pinal    County 
RAY    HKRCITLKS    (Ray)— Two    sections 
of    mill    in    full    operation    and    the    third    to 
begin   soon. 

Santa    Cruz    County 

CONSOLinATEO  ARIZONA  COI'PEU 
(Mowr\)- — Has  received  hoist  ai'.d  engine. 
Other  nutchinerv  ordered.  Shaft  has  been 
.'■unk    100   feet. 

MORNING  GIXIRY  (Patagonia)  —  In- 
creasing working  force.  I^eased  by  ]•;.  R. 
Shaw  and  associates. 

MOWKY  (Patagonia) — Plant  to  be  in- 
stalled  to  concentrate  nuiiiganese  ores. 

THH".E  R  (Patagonia) — (Operating  100- 
ton    concentrating    mill. 

Yavapai    County 

GADSDEN  (Jerome) — Sump  below  1200 
level  has  bien  sunk  and  station  is  being 
cut. 

GRAND  ISLAND  (Jerome) — Sinking 
three-compartment  shaft  at  rate  of  100  ft. 
a    month,    and    now    down    about    270    feet. 

GRKKX  .MOXSTKR  (Jerome) — Dorothy 
May  shaft  down  84!)  ft.  and  bottom  is 
diorite. 

SQU.AW  PEAK  (Jerome) — Tunnel  in 
over  2110  ft.  and  has  cut  ore. 

VKRDK  COMBINATION  (.Jerome) — 
Four  headings  being  worked  on  the  1080 
level.  Three  show  mineralization  in  quartz 
and   schist. 

VERIVl:-  SQUAW  (Jerome) — Plant  has 
been  installed  and  will  operate  soon. 

.\KKANS.\.'< 

Marion  Count.v 

DIXIE  (JIRL  (Buffalo)— Late  rains  have 
furnished  supply  of  water  for  milling  pur- 
poses. Hauling  ore  for  shipment.  Build- 
ing new  tram  from  deposit  of  carbonate  to 
the  mill. 

H.AWKEYE  (Rush) — Mill  completed  and 
in  oi)eration.  Ore  being  hauled  to  Yellville 
for  shipment. 

M.ATTIE  MAY  (Rush) — Opening  up 
second  body  of  cai-bonate  ore,  7.')  ft.  below 
ui)pt-r  body  productive  for  som<-  time.  Mill 
to  be  built   on   property   soo;i. 

MORNING  STAR  (Rush) — Opened  20-ft. 
face  of  manganese-I)earing  clay  above  zinc- 
bearing  strata.  Ore  is  disseminated  through 
the  clay   in   varying  sizes. 

WILD  BILL  (Yellville) — Under  opera- 
tion by  H.  M.  Berdeen,  who  has  opened  up 
good  iead  prospect. 

CAI.IFOKM.V 

.  .  Shasta    Count.v 

M.XMMOTM  (Kennett) — Smeltery  produc- 
tion during  August  is  estimated  at  1.32(i,- 
000   lb.   of  copper 

COI.OKAIH). 
Knulder    County 

MALMO  (Hrainerd  (\imp) — Tunnel  op- 
erations resumed  .Sept.  1.  A  shoot  of  gra.v 
copper  ore  has  been  opened.  C.  E.  Breden- 
berft  Ik  manager. 

CARIBOU  (Caribou) — Leadville  k'ss<  <  s 
produ'-itiK  considerable  ore.  Tr.msportation 
of  ore  delayed  by  car  shortage  of  Denver. 
Boulder  &  WeKterii  R.R.  About  ten  car- 
loads of  high-grade  silvr  r  ore  awaiting 
shlimient. 

San    Mliciicl    Coiint.^' 

MOR.VI.Vf;  STAR  (Mount  Wilson)  — Be- 
ing develojx-d  under  Icrise  by  NIr-k  Zurich, 
of  Tellurhle.  Comiiressor  and  air  drills 
b.av'-  been  InHtiillcr]  .Srti;i!l  v<  In  of  silver- 
lead  ore  ban  been  op'-ned. 

<*ARBON'KRO  (Ophlr) — Active  develop- 
rrient  to  be  continued  Three  carloads  of 
rnide  or<-   Hhlpited    last    month. 

SHII'MKNTS  op  ORE  AND  CONCEN- 
TRATIO  from  T'dlurldc  during  August  were: 
Hmtiggler  and    I'.hi'k    l'.<-;ir.   42   c-irH   of  <'f)n- 


centrate  to  Pueblo  and  18  cars  to  Durango  ; 
T(,mboy.  2  cars  concentrate  to  Pueblo  and 
34  cars  to  Durango  ;  Ciinarron,  2  cars  con- 
centrates to  Pueblo  ;  Lewis.  3  cars  concen- 
trate ;  Boomerang  mine,  one  car  crude  ore  ; 
total  102  cars.  During  same  month  last 
year    12.'i    carloads    were   shipped. 

TOMBOY  (Telluride) — Wage  scale  paid 
by  company  since  May  l.'i.  1918.  ha.s  been 
raisid    50c.    per    day. 

in.viio 

.Shoshone    County 

SHERMAN  (Burke) — Rai.se  being  driven 
fiom  No.  5  tunnel  to  coimect  with  level 
500  ft.  above. 

COPPER  KING  (MuUan)— Mine  has 
closed  down  pending  arrang.  ments  to  build 
100-ton  mill. 

NATIONAL  (Mullan) — Installation  of 
new  hoist  and  electric  pump  almost  com- 
pleted. Mill  running  one  shift  only  while 
changes  are  being  made.  Winze  to  be  sunk 
200   ft.   from    1500   level. 

Tl'SCUMBLV  (Wallace) — Lessees  oper- 
ating mine  and  Idora  mill  have  started 
shipping  concentrates.  Idora  mill  is  on 
Beaver   Creek,   one   mile   from   railroad. 

NKV.VD.V 

Kureka     Count.v 

OIL  SHAI>E  has  been  discovered  13  miles 
north  of  Eureka,  and  locations  are  being 
made. 

Humboldt   County 

O'LEARY  AND  CLOUGH  (Golconda)  — 
Have  sold  manganese  mine.  16  miles  south, 
to  National  Resources  Corporation,  of  In- 
dianapolis. Development  work  to  start 
soon.  Buildings  under  construction.  Plan 
to  use  caterpillar  tractor  for  ore  haulage 
to  railroad. 

Lander     Count.v 

COPPER  (^ANYON  (Battle  Mountain)  — 
Shipping  30  tons  of  copper  ore  per  day. 
High  freight  rates,  smelting  charges  and 
wages  have  seriously  cut  down  profits  on 
this  ore.  as  is  true  of  all  small  copper  pro- 
ducers in  Nevada,  higher  price  of  coiiper 
notvv-ithstanding. 

Nye     County 

TH.A.NKSGIVIXG  (Manhattan) — To  re- 
sume operation  under  direction  of  C.  T. 
Stanley.  To  sink  shaft  100  ft.  deeper  and 
crosscut   to  ore. 

WHITE  CAPS  (Manhattan) — Shaft  sink- 
ing has  started. 

TONOPAH  DISTRICT  ore  production  for 
the  week  ended  Sept.  7  totalled  9335  tons, 
of  an  estimated  gross  milling  value  of 
$158,695.  Producers  were-  Tonopah  Bel- 
mont, 1895  tons;  Tonopah  Mining.  3900; 
Tonopah  Extension,  2184  ;  Jim  Butler,  217  ; 
West  End,  '777  ;  Rescue,  66  ;  Mac.Xamara, 
315:  Montant,  162;  Halifax,  112  and  mis- 
cellaneous 22   tons 

NORTH  STAR  (Tonopah)  —  Drifting 
north  on  980  level  has  cut  smelting-grade 
ore  for  full  width  of  drift  and  for  length 
of  25   ft.      Drifting  still   in   progn  s.^. 

WEST  END  CONSOLIDATED  (Tonopah) 
— .\'ew  oHice  building  being  built. 

Store.v    Count.v 

UNION  (Virginia  City)  — Two  men 
seriously  injured  on  2600  level  by  accidental 
explosion  of  charge  in  drill  hole  while  it 
was  being  loaded. 

White    I'ine    County 

CONSOLIDATED  COPPER  MINES 
(Kimberlv) — .lulv  luodiictioii  of  copper  was 
1.059.3  89  tl).  Transmission  line  and 
transform' r  station  were  completed  early 
in  .lul.v,  K'imberly  co:icentrator.  Morris- 
Brooks  comi)ressor  pUint,  mine  pumps  and 
haulage,  pumping  plant  for  concentrator 
and  all  shops  and  small  ecpiipment  are  to 
l)e  placed  on  electric  dri\e, 

MOW   MKXICO 

Grant   Count.v 

BOSTON'-HE<"l..\  (  l-ord«l)uig) — Survey- 
ing site  for  new  shaft  and  buildings  and 
construf:ting  wagon  road.  R.  10.  Vandruff 
is  general   managi  r. 

EL  DORADO  (Lord.sburg)— Option  has 
been  taken  by  G.  Neil,  of  Wilcox,  Ariz.. 
who  will  start  work  soon. 

GREEN  KING  (Lordsburg) — New  shaft 
down  35  ft  and  showing  copper  sulphides. 
Daid.'l   Brial   is   owner. 

I  T.MI 

Iteater    <'oun(.v 
MILFORD    f'OPT'ER    (Milford) — Making 
shlpni'-tits  (if   iron   on-  and   small   amount    of 
ci'Iijier.      ,\lfic-(l    l''i:ink    is    manager. 


Juab    Count.v 

TINTIC  SHIPMENTS  for  the  week 
ended  Sept.  7  amounted  to  155  cars. 

APEX  STANDARD  (Eureka)— Sinking 
shaft.  Mine  has  extensive  holdings  in 
western  end   of  district. 

EUREKA  MINES  (Eureka)— Two  ma- 
chine drills  started  on  700  level.  Consider- 
able low-grade  ore  available,  as  well  as 
ore  of  better  grade. 

IMPERIAL  LEAD  (Tintic  Junction)— 
Has  contracted  for  hauling  of  ore  to  rail- 
load.      W.    Mont    Ferry   is  president. 

LIBERTY  MANGANIOSE  (Tintic  Junc- 
tion)— Owns  11  claims  in  west  Tintic  sec- 
tion. Promising  showing  of  manganese  ore 
developed  by  100-ft.  tunnel  and  crosscut. 
T.  L.  McCarthy,  of  Salt  Lake,  is  president. 
Salt     Kake    Count.v 

MOXTANA-BINGHAM   (Bingliam) — Two 
cars  of  copper  ore  shipped  recently. 
.Summit    County 

P.\RK  CITY  SHIPMKXTS  for  the  week 
ended  Sept.  6  amounted  to  3,578,394  lb.  ore 
and   I'oncentrates. 

SILVER  KING  CONSOLIDATED  (Park 
Cit>')  Drain  and  operating  tunnel  in  7700 
feet.  Mill  machinery  being  installed  at 
No.  2  shaft,  where  250-level  workings  are 
being  cleaned  out  and  retlmbered  to  pro- 
duce mill  ore  for  mill.  Old  workings  re- 
cently   cleaned    out    and    closed    down. 

Tooele  County 

SIOMINOLE  COPPER  (Gold  Hill) — Ore 
being  stocked  on  dump.     Mill  to  be  built. 

WESTERN  UTAH  COPPER  (Gold  Hill) 
— Gold  Hill  shaft  down  325  ft.  Level  to 
be  cut  at  400  ft.,  and  development  under- 
taken. Copper  ore  cut  in  Yellowhammer 
shaft,  down  over  90  ft.  Property  producing 
about   100  tons  of  ore  daily. 

I  tall    Count.v 

ACTIVE  PROPERTIES  in  Ainerican 
Fork  Can.von  are  the  Globe  Consolidated, 
Bog  iron.  Mineral  Flat,  l>;arl  Eagle,  Bay 
State,   Healey,    Etta   May  and   Smuggler. 

BELEROPHON  (American  Fork) — Ship- 
ped first  car  of  concentrates  from  new  mill. 
Under   lease   to   C.    B.    Ferlin. 

WA.SHINGTOX 

Ferr.v     County 

LONE       PINE-SURPRISE    CRepublic)  — 
Shijjped   1500  tons  during  August.     Ore  has 
been    followed    342    ft.    on    500    level.      Little 
development   work    in    progress. 
Stevens    Count.v 

UNITED  COPPER  (Chewelah) — Proper- 
ty has  been  leased  to  A.  W.  Kemp,  who  is 
making    small    shipments. 

^_^  ,     ..  CAN  AD. \  1 

Britisli    Columbia 

LANARK  (lllecillewaet) — Rich  vein  un- 
covered for  350  ft.  shows  lead,  copper  and 
silver  ore.  New  machinery  is  being  in- 
stalled. 

I>ADYSMITH  SMELTING  (Ladysmith) 
— Has  ceased  operations  again,  the  smeltery 
having  been  run  for  a  short  time,  during 
which  period  an  accumulation  of  ore  was 
disposed   of. 

EUREKA  (Nelson) — Mine  has  been  .sold 
to  Inland  Mining  Co.,  of  Walla  Walla. 
Wash.      J.   J.   Malone   is  manager. 

TIDEWATER  COPPER  (Sidney  Inlet) 
— Opening  up  old  workings.  Driving  tun- 
nel through  mountain  and  constructing 
small  railroad  to  connect  with  wharf  to 
facilitate   shipments. 

CONSOLTDATIOD  MINING  AND  SMELT- 
ING (Trail) — Rock  Candy  group  of  fluor- 
sjiar  claims,  situated  on  north  fork  of  the 
Kettle  River,  being  rapidly  developed  and 
will  'make  regular  shipments  soon. 

MKXICO 

Sonorii 

C.RIOENE  C.VNANIOA  (Cananea) — Pro- 
duction in  August  was:  Coi)per  5,000.000 
lb.  ;  silver  155,9)0  oz.  and  gold,  1250  ounces 

PKRU 

•Inn  in 

(MCRRO  DIO  PASCO  (Cerro  de  Pasco)  — 
Planning  new  smeltery,  to  be  built  at  the 
junction  of  comiianv's  main  railroad  and 
the  Central  Rv.  of  Peru.  Project  is  expected 
to  cost  about'  .fn. "()(•. 000  and  will  have  a 
capacity  of  10,000,000  lb.  of  blister  copper 
per  month. 

.VFRICA 
nelghin    Congo 

UNION  MINIERE  DU  HAUT  KATAN- 
C.\.  (IClizabethville) — Produced  in  Augu.st 
4,894.210  lb.  copper. 
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SILVER  AND  STERLING  EXCHANGE 

-..pt. 

Sterl- 
ing 
Ex- 
change 

Silver 

1 

Sterl- 
ing 
Ex- 
ohange 

Silver 

New 
York, 
Cents 

Lon- 
don, 
Pence 

Sept. 

New 

York. 
Cent.s 

Lon- 
don, 
Pence 

12 
13 

14 

4.7550 
4.7550 
4  7550 

lOIJ 
lOU 
lOli 

49^ 
49J 
49J 

1      17 
'      18 

4  7550 
4.7550 
4  7550 

\0\'(     495 
lOII     495 
lOUl   495 

New  York  quotations  are  as  reported  by  Handy 
it  Harnian  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  cjuotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


D.VII.Y  PRICES  OF  METALS 

IN  NKW 

YORK 

-,'|.t. 

Copper 

Tin 

Lead 

Zinc 

Electro- 
lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

12 

*26 

t 

8.05 

7  75 

©9} 

91 
@9i 

91 
@9| 

9s 
@9f 

9.25 
©9.35 

9   10 
^9.20 

13 

*26 

t 

8.05 

7   75 

14 

*26 

t 

8!  05 

7   75 

16 
17 
18 

*26 
*26 
*26 

t 
t 
t 

8.05 
8.05 
8.05 

7   75 
7.75 
7.75 

-^  Price    fixed    by    agreement    between    American 
'pir  producers  and  the  V.  S.  Government,  accord- 
to  official  statement  for  publication  on  Friday, 
timber  21.  1917,  and  July  2,  1918. 
T  Xo  market. 

Tlie  above  quotations  (except  as  to  copper,  the 
price  for  which  has  been  fixed  by  agreement  between 
American  copper  producers  and  the  U.  S.  Govern- 
ment,   wherein   there  is   no   free    market)    are    our 
appraisal  of  the  average  of  the  major  markets  based 
[■rally  on  sales  as  made  and  reported  by  producers 
I  agencies,  and  represent  to  the  best  of  our  judg- 
lit    the   prevailing  values   of  the   metals  for  the 
ililivories  constituting  the  major  markets,  reduced  to 
basis  of  New  York,  cash,  except  where  St.  Louis  is 
the  normal  basing  point. 

The  qus^ations  for  electrolytic  copper  are  for  cakes 
inj>ts  and  wirebars. 

We  ciuote  electrolytic  cathodes  at   0.05  to  0.10c 
w  the  price  of  wirebars,  cakes  and  ingots. 
notations    for    spelter    are    for    ordinary    Prime 
-tern  brands.    We  quote  New  York  price  at  35c. 
1  '  I    100  lb.  above  St.  Louis. 


LONDON 


Copper 

1       Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Sept. 

Spot 

3  M. 

Spot 

3M. 

Spot 

3M. 

Spot 

12 

122 

122 

137 

343  i 

343^ 

m 

28^^ 

54 

13 

122 

122 

137 

343i 

343^ 

29i 

28^ 

54 

14 

16 

122 

122 

137 

3431 

343J 

29^ 

28^ 

54 

17 

122 

122 

137 

3431 

343i 

29  i 

285 

54 

18 

122 

122 

137 

3435 

3435 

295 

285 

54 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
st'^rling  per  ton  of  2240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2240  lb.,  with  American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reckoning 
exchange  at  $4.75l5:£29i  =6.2576c.;  £54  =  1 1.4545c.; 

£110  =  23. 3333c.;  £1  25  =26.515lc.:  £260  =55. 1  513c.; 

£280  =  59. 3937c.;      £300  =63. 6362c.     Variations,    £1 

=  0  2121205c. 


Metal  Markets 

NEW  YORK — .Sept.   18.   1918 

There  is  scarcely  anything  to  be  said  of 
the  markets  except  to  report  events,  zinc 
and  antimony  being  the  only  Important 
metals   in    which   free   markets   remain. 

Copper — There  were  no  special  features. 
Mine  production  shows  a  rather  distinct 
tendency  to  diminish.  Refiners  have  pretty 
much  adjusted  their  contracts  with  mining 


companies  on  the  new  terms  which  the  ad- 
vance in  price  to  26c.  permitted. 

Copper  Sheets — The  base  price  of  copper 
sheets  is  ."{Sic.  per  lb.  Copper  wire  is 
quoted  at  2!)  and  30c.  per  lb.  f.o.b.  mill, 
carload  lots,  subject  to  any  change  in  the 
price  of  copper.     Unchanged. 

^Tin — The  great  event  of  the  week  was 
the  announcement  of  the  international  tin 
control,  whereby  all  purcha.ses  in  the 
Straits  are  to  be  made  through  K.  Boustead 
&  C^o.,  and  allocations  for  consumption  are 
to  be  made  through  the  tin  control,  sitting 
in  London,  the  distribution  in  the  United 
States  to  be  through  the  American  Iron  and 
Steel  In.stitute.  Moreover,  it  is  generallv 
understood  that  the  financial  obligations 
will  be  assumed  by  the  r.  S.  Steel  Corpora- 
tion. This  arrangement  will  put  tin  mer- 
chants completely  out  of  business.  Nobody 
yet  knows  just  how  the  tin  business  is 
going  to  h'-  done  or  when  the  new  plans 
will  be  inaugurated.  Nobody  know.^;  just 
how  the  buying  of  tin  in  Hong  Kong  aiifl 
Batavia  is  to  be  managed,  how  the  Bolivian 
and  miscellaneous  business  will  be  con- 
ducted, what  will  be  the  position  of  mer- 
chants who  have  supplies  afloat,  or  what 
will  be  the  position  of  producers  who  have 
contracted  their  production  for  some  time 
ahead. 

Singapore  quoted  £337  J.  c.i.f..  London, 
on  the  12th  and  the  13th.  Since  the  13th 
no  quotations  have  been  communicated, 
and  it  is  assumed  that  the  new  order  of 
things  has  gone  into  effect,  with  a  conse- 
quence of  no  further  trading  in  that  mar- 
ket. In  this  market  Banka  tin  and  metal 
of  99%  grade  is  quoted  at  78 W 80c..  and 
there  is  a  good  deinand  for  it.  Straits  tin 
for  shipment  is  quoted  at  72c.  The  London 
quotation  for  Straits  is  £343|.  which  would 
be  equivalent  to  T3c.  here.  It  is  expected 
that  a  price  of  something  like  the  current 
quotation  will  be  fi.xed  in  London,  and  some- 
thing in  the  neighborhood  of  73  or  75c. 
here.  The  question  will  then  be  whether 
the  Chinese.  Dutch.  Bolivians  and  others 
will  be  willing  to  produce  and  sell  for  what 
the  international  control  is  willing  to  give, 

Lead — The  business  is  entirely  in  the 
hands  of  the  Lead  Committee.  This  is  en- 
deavoring to  make  seven  or  eight  tons  suf- 
fice where  ten  tons  are  needed.  Orders  for 
consumption  are  being  carefully  scrutin- 
ized, and  all  uses  that  are  deemed  iion- 
essential  are  being   excluded. 

An  error  was  made  in  our  London  prices 
last  week.  The  price  of  London  lead.  3 
months,  should  have  been  28 i  on  each  of 
the  respective  dates.  Aug.  29.  Aug.  30.  Sept. 
■2.  Sept.  3  and  Sept.  4. 

Zinc — A  rather  large  business  was  done 
in  both  comiTion  spelter  and  brass  special. 
Kurope  wants  to  buy  a  lot  of  manufactured 
brass,  but  we  seem  to  be  unable  to  furnish 
all  that  is  wanted,  owing  to  insufficient 
brass-mill  capacity,  or.  rather,  not  insuf- 
ficient mill   capacity,   but    insufficient   labor. 

The  spelter  market  did  not  respond  to 
soiTie  large  purchases  in  the  manner  ex- 
pected, and  as  the  week  wore  on  it  became 
easier.  Spot  and  prompt  metal  fetched 
distinctly  higher  prices  than  what  pro- 
ducers were  willing  to  accept  for  fourth- 
quarter  contracts.  High-grade  siielter  is 
easy,  and  a  fairly  large  sale  of  interme<li- 
ate  was  made  at  a  surprisingly  low  figure. 

Average  monthly  price  of  New  York 
spelter — Our  July  and  August  monthly  New 
York  spelter  prices  are  in  error,  and  we 
make  correction  as  follows:  July,  8.688; 
August.   8.985. 

Zinc  Sheets — L'nchanged  at  $15  per  100 
lb.,  less  usual  trade  discounts  and  extras  as 
per  list  of  Feb.  4. 

Other  Metals 

Aluminum — Unchanged   at   33c.   per   lb. 

Antiinon.v — The  market  was  firm  at  \i(n 
14.\c.  for  spot.  There  were  some  large  in- 
quiries in  the  market,  and  it  is  doubtful  if 
much  metal  can  be  obtained  at  the  i>rioe 
quoted  this  week.  There  is  still  some  un- 
sold stock,  but  the  quantity  is  steadily  di- 
minishing, and  there  is  understood  to  be 
some  large  prospective  business.  Futures 
are    held    at    prices    relatively    higher    than 


-spot.  We  quote  14}(5'14ic.,  duty  paid.  The 
^'hinese  and  Japanese  houses  are  not  at  all 
keen   about   selling. 

KiHmutli — Metal  of  the  htshest  purity  for 
Itharmaceutical  use  is  (juoted  at  $3.50  jx-r 
lb.  for  wholesale  lots — 500   lb.  and  over. 

Cadmium— This  metal  is  (luoted  at  $1.50 
(&1.75  per  pound. 

Nickel — Market  C|uotation:  Ingot.  40c.; 
shot,  43c. ;  electrolytic,  45c.  per  pound. 

Ouicksilver — Unchanged  at  $125'al30 
Demand  is  fair  and  stocks  are  light.  San 
Kiancisco   reports   by   telegraph.    $118,    firm. 

Gold,  Silver  and  Platinum 

The  general  stock  of  money  in  the  United 
States  on  Sept.  1  totaled  $7,092,955,371  ; 
of  this,  $3,079,300,229  wa.s  in  gold  coin  and 
bullion.  $460,253,959  in  standard  silver  dol- 
lars and  $231,874,845  in  subsidiary  silver. 
The  money  in  circulation  on  SeiJt.  1  wa« 
$5,621,311,201.  or  $52.95  per  capita.  (Jn 
Sept.  1,  1917,  the  per-capita  circulation  was 
$45.96. 

Silver — Shipments  to  London  for  the 
week  ended  Sept.  14  were  700.000  ozs. 
Business  with  the  Far  East  is  being  done 
on  a  large  scale  from  San  Francisco.  China 
exchanges  are  now  ruling  very  high,  owing 
to  the  lack  of  bullion   im|)ortation. 

Mexican  dollars  at  New  York:  Sept.  12. 
78;  Sept.  13.  78;  Sept.  14,  78;  Sept.  16,  78; 
Sept.   17.   78  ;   Sf-pt.   18.  78. 

I'latinum,  Palladium  and  Iridium — Prices 

fixed  at  $105,  $135  and  $175,  respectively. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo..  .Sept.  14 — Blende,  per  ton. 
high,  $77.7*1  ;  basis  60*;;^^  zinc,  premium,  $75  ; 
Class  B.  $65'(/60;  Prime  Western,  $52. 50'?; 
50;  calamine,  basis  407,  zinc.  $'i$(fvZZ. 
Average  selling  ))rices:  blende,  $52.79; 
calamine.    $38.03  :   all  zinc  ores.    ^52. 23. 

Lead  ore.  high.  $106  ;  basis  80Tc  lead, 
$104t&100;  average  selling  price,  all  grades 
of  lead.  $103.21  per  ton. 

Shipments  the  week:  Blende,  14.593; 
calamine,  457  ;  lead.  1519  tons.  Value,  all 
ores   the   week.    $788,670. 

The  development  of  a  stronger  demand 
advanced  the  market  $2.50  per  ton.  and  it 
is  reported  one  bu.ver  was  short  of  filling 
orders  and  could  not  get  the  ore  without 
further  advances.  Sellers  early  learned  of 
the    larger  demand   and   withheld    their  ore. 

IMatteville,  Wis.,  Sept.  14 — Blende,  basis. 
60'~;  zinc,  highest  price  reported.  $70.60  per 
ton.  Base  price  for  premium  grade.  $75  ; 
base  price  for  high-lead  blende.  $49  to  $5o 
per  ton.  Lead  ore,  basis  SO';,  lead.  $97  per 
ton.  Shipments  reported  for  the  week  were 
2578  tons  blende.  353  tons  galena,  and  715 
tons  sulphur  ore.  For  the  vear  to  date  the 
totals  are  92.089  tons  blende.  5381  tons 
galena,  and  34.561  tons  sulphur  ore.  Dur- 
ing the  week  there  was  shipped  to  separat- 
ing plants   2485   tons  blende. 

Other  Ores 

Chrome  Ore — There  is  reported  to  be 
more  ore  offered  than  the  market  is  able 
to  absorb,  and  quotations  are  easier. 


-Unchanged. 

—In  better  demand. 


We 


Manganese    Ore- 
Molybdenum  Ore 

(luote  $1.10. 

Tunjrstcn — The  demand  for  high-grade 
ores  still  continues  strong,  although  high- 
grade  scheelite  is  practically  off  the  market. 
High-grade  wolframite  ranged  in  price  from 
$24.50  to  $25  \Mr  unit.  I^^w-grade  ores 
have  shown  no  real  improvement  in  price  ; 
sold  without  guarantee  they  range  from  $18 
to  $19  per  unit.  Charles  Hardy  makes  the 
following  interesting  comment :  "Unfor- 
tunately, the  supply  of  high-grade  ore.  low 
in  mangtinese  and  iiractioally  free  from  tin 
and  copper,  is  beconii'  g  scarcer  almost 
ever.v  day  On  the  other  hand,  the  specifi- 
cations for  the  manufactured  product  are  so 
strict  that  most  buyers  insist  \i\K>r\  the  most 
rigid  adherence  to  their  specification  for  the 
ore.  Nevertheless,  such  works  as  can  use 
off-grade  ores  have  also  entered  the  market 
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on  a  large  scale,  and,  besides  spot  lots,  two 
contracts  were  closed  to  absorb  future  ship- 
ments, especially  of  eastern  ore.  These 
contracts  should  eliminate  from  the  market 
a  considerable  quantity  of  the  now  so  freely 
offered  Chinese  wolframite.  Besides.  Italy 
is  in  the  market  for  a  larg-e(  tonnage  of 
tungsten  ore.  The  "VVar  Board,  however, 
has  ruled  that  no  shipment  can  be  allowed 
from  this  country  at  iiresent.  and  thus  ne- 
gotiations for  the  Italian  requirements  will 
bf  carried  on  direct  with  the  country  of 
origin,  and.  if  the  contract  is  completed, 
this  large  tonnage  will  also  eliminate  from 
the  open  market  material  which  would 
otherwise  be  freely  offered  for  sale." 

Other   Minerals 

Pyrites — Spanish  lump  is  quotable  to 
those  who  possess  a  license  from  the  Gov- 
ernment at  17c.  per  unit  on  the  basis  of  9s. 
ocean  freight,  buver  to  pay  war  risk,  less 
L'^r  and  excess  freight  :  but  no  sulphur  im- 
ports are  being  received.  Domestic  pyrites 
is  selling  at  a  price  of  25c.  per  unit,  f.o.b. 
mine,  according  to  delivery  basis.  Some 
mines  in  the  South  are  reporting  prices  as 
34c.  per  unit  for  lump  and  32c.  per  unit 
for  fines  f.o.b.  mines.     Unchanged. 

Iron  Trade   Review 

PITTSBUKGH — Sept.  17 

The  quarteiiv  meeting  between  the  price- 
flxing  committee  of  the  War  Industries 
Board  and  the  special  committee  of  the 
American  Iron  and  Steel  Institute  will  be 
held  in  Washington  tomorrow,  to  discuss 
the  matter  of  prices  to  rule  for  the  fourth 
quarter  of   the  year. 

Production  of  steel  ingots  in  August 
was  less  than  expected,  being  at  the  rate 
of  onlv  40,300,000  gross  tons  a  year, 
against  rates  of  42,250,000  tons  in  July 
and  43.500,000  tons  in  June.  Thus  far 
this  month  there  have  been  heavy  gains, 
b>-  reason  of  the  weather  being  more  favor- 
able. Based  on  the  ingot  reports,  an  es- 
timate may  be  made  that  about  6,000,000 
net  tons  of  finished  rolled  steel  was  pro- 
duct." in  July  and  August,  and  with  the 
increase  over  this  rate  that  may  be  ex- 
pected, the  half  year's  output  may  be  19,- 
000,000  tons,  which  compares  with  the  War 
Industries  Board's  recent  statement  that 
23.000,000  tons  is  needed  for  the  period, 
whereas  the  prospective  output  was  only 
17.000,000  tons.  The  result  of  the  dis- 
crepancy is  a  further  tightening  of  sup- 
plies of  raw  steel  for  certain  finishing  de- 
partments. Thus  recently  the  current 
allotment  of  sheet  bars  for  the  tin-plate 
mills,  equal  to  approximately  100 ''/f,  is 
cut  by  30'/(  for  the  fourth  quarter.  Mer- 
chant mills  and  wire  mills  are  likely  to  iJe 
restricted  further,  and  a  meeting  is  to  be 
held  next  week  to  consider  whether  stand- 
ard steel  pipe  can  stand  a  further  re- 
striction. 

Pig  Iron — There  is  no  open  pig-iron  mar- 
ket, supplies  being  obtainable  only  on  al- 
locations, and  then  with  difficulty.  The 
market  remains  quotable  at  the  set  limits, 
covering  deliveries  through  .Sept.  30  :  Bes- 
semer, $35.20  :  basic,  $32  ;  No.  2  foundry, 
$33  :  malleable,  $33.50  :  forge,  $32,  f.o.b 
furnace,  freight  from  the  Valleys  to  Pitts- 
burgh being  $1.40  and  from  six  detached 
furnaces    somewhat    less. 

Stei^l — There  is  no  regular  soft  steel  in 
billet  or  other  unfinished  form  available, 
and  only  occasional  odd  lots  of  shell-dis- 
f-ard  steel.  Surplus  production  at  various 
plant.s  wa.s  allocated  long  ago,  and  from 
lime  to  time  these  allocations  are  modified 
or  extended  for  additional  periods  of  time. 
We  quote:  Billets,  $47.50:  .sheet  bars  and 
.small    billets,    $51  ;    slabs,    $50  ;    rods,    $57. 


Ferroalloys 


FerrfMilloytt — T'onsumers  are  showing  no 
particular  confidence  in  the  future  of  the 
market,  there  being  cases  of  consumers 
covering  for  fir.st  quarter  but  not  for  sec- 
ond quarter,  although  the  recommendation 
Hornf  time  ago  ^'as  that  consumers  cover 
for  the  half  year.  There  is  practically  no 
demand  for  prompt  lots.  We  quote  ferro- 
mangane««'  at  $250,  delivered,  for  70%. 
with  Ha  unit  extra  for  higher  manganese 
content,  and  16'/,  splegelei.sen  at  $75,  fur- 
nace. 

Coke 

Coke — Production  of  byproduct  coke  con- 
tinuf-H    to    make   a    new    hlgii    record    nearly 
<.vr..v    u.<-.k.    the    hint    report    showing    557,- 
whi'h,    with    (Jlfi.OO    ton.s    of    bee- 
made    a    ic.ial    of    1,173,000    tonH 
..:„  ..t   weekly  total  thl«  year  with  two 
fcx<  eptloiiN.      ConnellHVllle    beehive    produc- 


tion Is  holding  its  own,  and  Connellsville 
coal  shipments  to  byproduct  plants  have 
shown  a  slight  tendency  to  increase.  The 
Fuel  .\dministration  has  ordered  the  ces- 
sation of  screening  old  dumps  at  beehive 
plants,  on  the  ground  that  the  work  ab- 
sorbs labor  needed  at  ovens.  The  screen- 
ings were  being  sold  for  household  use 
at  as  high  as  $6.75  per  net  ton  at  plant,  so 
that  the  contractors  were  in  position  to 
pay   fancy   prices   for   labor. 


MONTHLY  AVERAGE  PRICES  OF  METALS 


STOCK  QUOTATIONS 


N.  Y.  EXCH.t  Sept.  17j  BOSTON  EXCH.»  Sept.  17 


Jan. . . 
Feb... 
Mar. . 
April.. 
.May.. 
June. . 
July.. 
Aug.  . 
Sept .  . 
Oct. . . 
Nov.  . 
Dec   . 


1917 


75 . 630 
77 . 585 
73.861 
73 . 875 
74 . 745 
70.971 
79  010 
So . 407 
100.740 
87.332 
85.891 
85.960 


Year..  .65.6611    81.417     31 .315140.851 


Lc)ndc)u^ 
!9lT~ 


36 
37 
36 
30.662  36 

.477  37 
31  060  :!i) 
30, 01 10140 
31  .49,>s:4H 
32.5S4|50 
32.361  44 
34.192  43 
36.410  43 


082 
742 
410 
963 
940 
0().-> 
110 

41,s  4il 
920,,  , 
324  .  . 
.584  .  . 
052  .  . 


,356 
,792 
,620 
215 
980 
875 
813 
077 


New  York  quotations  cents  per  ounce  troy,  fine  sliver- 
London,  pence  per  ounce,  sterling  silver,  0.925  fine. 


New  York 

London 

Copper 

Electrolytic 

Standard          )      Ele.trolytic 

1917 

1918 

1917 

1918 

1917 

1918 

Jan 

Feb .  .  , 
Mar..  . 
April.  . 
May.... 
June.... 
July. .  . 
Aug. .  . 
Sept..  . 

Oct 

Nov. .  . 
Dec... 

28.673 
31.750 
31.481 
27.935 
28.788 
29.962 
26 . 620 
25 . 380 
25.073 
23.500 
23 . 500 
23 . 500 

23 , 500 
23 , 500 
23 . 500 
23.  .'JOO 
23 . 500 
2) . 500 
25 . 904 
26  000 

131.921 
137.895 
136.750 
133.842 
1 30  000 
130.000 
128.409 
122.391 
117.500 
110  000 
110.000 
110.000 

110.000 
110.000 
110.000 
110.000 
1 10 . 000 
1 10 . 000 
119.913 
122.000 

142.895 
148.100 
151.000 
147.158 
142  000 
142,000 
140.409 
137,000 
135,2,50 
125.000 
125   000 
125   000 

125.000 
125.000 
125.000 
125.000 
125.000 
125.000 
134.913 
137.000 

Year 

27.180 

124.892 

138.401 

January. . . 
February. . 
March.  . .  . 

April 

May 

June 

July 

August .... 
September. 
October. . . 
November . 
December. , 


Av.  year. 


1917 


44.175 
51.420 
54.388 
55.910 
63.173 
62.053 
62.570 
62 . 681 
61  542 
61.851 
74 . 740 
87.120 


1918 


85 . 500 
92.000 
(a) 
(a) 
(a) 
(a) 
(a) 
(a) 


61.8021 237. .563 


1917 


185.813 
198.974 
207.443 
220.171 
245  114 
242.083 
242.181 
■,i43 .  978 
244.038 
247.467 
274.943 
298 , 556 


1918 


293.227 
311.525 
318.875 
32>».!)05 
364.217 
331.925 
360.347 
380.900 


(a)  No  average  computed. 


New  York 

St.  Louis 

London 

Lead 

1917 

1918 

1917 

1918 

1917 

1918 

January 

February 

March 

April 

May 

June 

July 

August 

September... 

October 

November.... 
December. .  . 

7.626 
8.636 
9.199 
9.288 
10.207 
11.171 
10.710 
10.594 
8.680 
6.710 
6.249 
6.375 

6.782 
6.973 
7.201 
6.  772 
6.818 
7.611 
8.033 
8.050 

7  530 
8.595 
9.120 
9.1.58 
10.202 
11.123 
10 . 644 
10.518 
8.611 
6.650 
6.187 
6.312 

6.684 
6.899 
7.091 
6.701 
6.704 
7.511 
7.750 
7 . 7.50 

30 . 500 
30 , 500 
30 . 500 
30 . 500 
30 . 500 
30  500 
30 . 500 
30 . 500 
30 . 500 
30 , 500 
30 , 500 
30 , 500 

29.50 
29.50 
29.50 
29.50 
29.50 
29.. 50 
29.50 
29.50 

Year 

8.787 

8.721 



30 . 500 

New  York 

St.   Louis 

London 

1917 

1918 

1917 

1918 

1917       1918 

January 

February  .. 

March 

April 

May 

June 

July 

August 

September.. 
October..  .  . 
November  . 
December. . 

9  619 
10.045 
10 .  .300 
9.459 
9 .  362 
9.371 
8.643 
8.360 
8   136 
7.983 
7.847 
7.685 

7 .  836 
7.814 
7.461 
6.  K90 
7.314 
8.021 

8 .  688 
8 .  985 

9.449 
9 .  875 

io.i;«) 

9.289 
9    192 
9   201 
8   473 
8    190 
7 .  966 
7.813 
7.672 
7.510 

7   001 
7 .  039 
7.280 
0    71.' 
7.111 
7.791 
8 . 3:58 
8.035 

4S  ,  329  54  .  000 
47   000  .'■>4   000 
47  000  54   000 
54    032  ..1   (too 
54   000  54  ,  000 
54  000  54   000 
54  000  54   000 
54O00|54  OOO 

54,000; 

54.000 

,54.000 

54 . 000  

Year 

8.901 

8.813 

52.413  

New  York  and  St.  Louis  ciuotations,  cents  per  pound. 
London,  pounds  sterling  per  long  ton. 


No.  2 

Pig  Iron, 
Pgb. 

Bessemci  t 

naslct 
1917   1    1918 

Foundry 

1917 

1918 

1917    1    1918 

January 

$35  95 

$37 , 25 

S.30  95IS33   95 

.?30   95  .?33   95 

February.... 

36  37 

37 .  25 

30  95 

33   95 

:iO   951    33   95 

March 

37.37 

37 .  25 

33   4!» 

:!3  :tr, 

;t5   91 

33   95 

April 

May 

42,23 

30 .  1 5 

38  90 

:i2   95 

40  00 

33   95 

40  94 

30 .  20 

42   84 

33  00 

4:) .  00 

34.00 

June 

.54   22 

30 .  30 

.50  05 

33.  10 

.50    14 

34    10 

July 

57   45 

30 .  00 

53   80 

33 .  40 

53   95 

34   40 

August     .. 

54    17 

30   00 

.50  37 

33 .  40 

53  ,  95 

34   40 

Septembc-r.. 

40   40 

1   42   24 

48   58 

(■)ot<jl)cr. . 

37   25 

1    33 . 95 

33   95 

November  . 

37,25 33,95 

33  95 

December. . 

37  26} 33,96 

33 .  95 

Year 

t43  fi7l S3»  62 



140. 83 

Alaska  Gold  M 

.Vlaska  Juneau 

.\iii.^^m.&  Uef.,com. 
Am.  Sm.  &  Ret.,  pf . 
.Xiii.  Sm.  Sec,  pf.,  A 

.Am,  Zinc 

.\ni    Zinc,  pf 

.Anaconda 

Halopilas  Min 

Hi'llUehem  Steel.  .  . 
Hutie  &  Superior..  . 
Hun  (-Cop.  &  Zinc.  . 

(  crro  dp  Pasco 

C^hile  fop 

Cliino 

Colo  l'uel&  Iron. . . 

Crucible  Steel 

(Crucible Steel. pf..  . 

Dome  Mines 

Federal  M.  &S 

Federal  M.&S.,pf. 
C.rcat  Nor.,orectf. . 
C.reene  Cananea. . . 
Clulf  states  Steel,  .  . 

Hoinestake 

Inspiration  Con. 
1  nternationalNickel 

Kennecott 

Lackawanna  Steel.. 
Mexican  Petrol. .  .  . 

Miami  Copper 

Nat'l  Lead,  com. . .  . 
National  Lead,  pf .  . 

Nev.  Consol 

Ontario  Min   

Uay  C^on 

Republiol.&S  .com . 
Republic  I.  &  S.,  pf. 

Sloss-Sheffleld 

Tennessee  C.  &  C.  . 
IT.S.  Steel,  com..  .  . 

U.S.  Steel,  pf 

Utah  Copper 

Va.  IronC.&C.  .  . 


BOSTON   CURB*  Sept.  17 


Alaska  Mines  Corp. 

Boston  Ely 

Boston  &  Mont. .  . 
Butte  &  Lon'n  Dev. 

C^alaveras 

Chief  Con 

Contact 

Corbln 

Cortez 

Crown  Reserve 

Crystal  Cop 

Eagle  A  Blue  Bell... 

First  Nat.  Cop 

Houghton  Copper.. 

Intermountain 

Iron  Cap . 

Mexican  Metals 

Mines  of  America.. . 
Mojave Tungsten.  . 
Nat.  Zinc  &  Lead..  . 
Nevada-Douglas... . 

New  Baltic 

New  Cornelia 

Oneco 

Pacific  Mines 

Rex  Cons 

Yukon  Gold 


SAN  FRAN.* 


Sept.  17 


Alta 

Andes 

Best  &  Belcher .  . 

Caledonia 

Challenge  Con. .  . 

(Confidence 

Con.  Virginia. . .  . 
CJould  &  Curry.  . 
Hale  &  Norcross.. 

Jacket-Cr.  Pt 

Mexican 

Occidental 

Ophir 

Overman 

Savage 

.Sierra  Nevada. . . 

Union  Con 

Utah  Con 

Belmont 

Jim  Butler 

MacMamara.  . 

Midway 

Moiit.-Tonopali.    . 

North  Star 

Hcscuc  I'lula 

\\'csl   ICnd  Con.,  .  . 

Atlanta 

Booth 

Comb.  Frac 

Florence 

Jumbo  Extension. 

Kewanas 

Nevada  Hills 

Nevada  Packard.. 
Hound  Mountain. 

Silver  Pick 

White  ( "aps 

Big  Jim 

United  Eastern.  . 


.02 
.02 
.02 
.03 
.03 
.04 
.18 

J. 01 
.04 
.00 
.17 
.40 
.02 
.01 
.02 
.11 
.26 
.01 

2.00 
.47 
.31 
.06 
.10 
.04 
.08 
.96 
.02 
.03 

t.02 
.10 
.09 
.01 
.01 
.25 
.17 
.03 
.13 

t.75 

3.60 


.Adventure 

Ahmeek 

Algomah 

Allouez 

Ariz.  Com.,  ctfs. 

Arnold 

Bingham  Mines. 

Bonanza 

Butte-Balaklava 
Calumet  &  Ariz  . 
Calumet  &Hecla. 

Centennial 

Copper  Range . . . 

Daly  West 

Havis-Daly 

East  Butte 

Franklin 

Granby 

Hancock 

Hedley 

Helvetia 

Indiana 

Isle  Royale 

!  Keweenaw 

Lake 

La  Salle 

Mason  Valley 

Mass 

Mayflower 

Michigan 

Mohawk 

New  Arcadian. . . 

New  Idria 

North  Butte 

North  Lake 

OJIbway 

Old  Dominion.  . . 

Osceola 

Quincy 

St.  Mary's  M.  L.. 

.Santa  Fe 

Seneca 

Shannon 

.Shattuck-Arlz.  .  .  , 

So.  Lake 

So.  Ut.ah 

Superior 

Superior  &  Best. . 

Trinity 

Tuolumne 

U.  S.  Smelting. . . 
U.  S.  Smelt'g,  pf. 

Utah  Apex 

Utah  Con 

Utah  Metal 

Victoria 

Winona 

Wolverine 

Wyandot 


COLO.  SPRINGS* Sept.  17 


Crcs.son  Con.   . 
Doctor  Jack  Pot 
lOlktoii  (;on.      . . 

101  Paso 

Gold  Sovereign. . 
(iolden  Cycle.. ,  , 

Granite 

Isiilx'lla 

Mary  McKlnney. 

I'orlland 

United  (iold  M.. 
Vindicator 


N.  Y.CURBt 


.80 

75{ 

M5 

49  i 

15J 

t.20 

9i 

t.l6 

1.25 

67i 

460 

12 

46  { 

?» 

51 

101 

t4l 

83  i 

16 

tl2 

t.l6 

t.60 

t25J 

I'' 
2 

3} 

2) 
55 

ill 

t.65 

39 

5U 

66 
J49 
t.60 

Hi 

tisf 

t.l6 
41 
31 
3 

U 

43 

43 

12 

1 

,     23 

.11.50 

Sept.  17 


Big  Ledge 

Butte  &  N.  Y 

Butte  Detroit 

Caledonia 

Calumet  &  Jerome 
Can.  Cop.  Corpn. . . 

Carlisle 

Cashboy 

Con.  Arl2."Sm 

Con.  Coppermlnes., 

Emma  Con 

Goldfleld  Con 

Goldfleld  Merger.. . 

Greenmonster 

Hecia  Min 

Howe  Sound 

Jerome  Verde 

Louisiana 

Magma 

Majestic 

Marsh 

McKlnley-Dar-Sa.. 

Mllford 

Mother  Lode 

N'lxon  Nevada 

Ohio  Cop 

Rawley 

Ray  Hercules 

Richmond 

Rochester  Mines..  . 
St.  Joseph  Lead.. . . 

Standard  S.  L 

Stewart 

Success 

Tonopah 

Tonopah  Ex 

Trlbulllon 

Troy  Arizona 

United  ('op 

ITiilted  Verde  Ext .  . 

tTnlted  Zinc 

ITtIca  Mines 


.75 
1.76 
1.06 

.45 

I' 

1.10 

1.20 

.02} 

It 

4 
1.50 

I2I* 

1.44 

1.75 

.34 

1.36 

I2I 

4i 

1.56 

.32 

14 

.u* 

■II 

1.08        ^ 


TORONTO* 


Sept.  17 


Adanac 

Bailey 

Beaver  Con 

Chambers  Ferland 

Conlagas 

Hargravcs 

Kerr  Lake 

La  Rose 

Min   <  'orp.  of  Can., 

Ni|)ls.slnK 

rclcrson  Lake 

Tcinlskamlng 

Wottlauler-Lor .  .  .  , 

Davidson 

Dome  Extcn 

Dome  Lake 

Ilolllnger 

Mclntyrc 

Ncwray 

I'orcu.  Crown 

Teck-Hughes 

VIpond 

West  Dome 


.06 
.02 
.27 

2!00 
.02 

6.7a    , 

m 
12.00 

8.76 

.08 

.28 

.01 
130 

.14 

.10 
4. SO 
1. 371 

.16 

.10 

.20 

.10 

.06 


t  Ab  reported  by  W.  P.  Snyder  A  Co. 


*  Did  prices,    t  Closing  prices.    1  Laat  Quotatloiw. 
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McGraw-Hill  Co.,  Inc. 


Price,  20c. 


New  York,  September  28, 1918 
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ILL  STEli 

^  e.  «lar|(  of  High  Qu«MW 


Blockholing 

is  easy  with  a  jiooil  ma- 
chine    and     the     rijiht 
^__I.J_i,Uil!l.       Braver     ttrarttf — 

hlockhoJinjL  bt cause    it 

keeps     its     edge.       It's 
;"  hard  p|midT.t<J)€h — al- 

;    \ ' :  Ni«ys"'  gives  IK^'  l<fe{afeb'  '^ 
'-*^ — "--i^'rmd  MflcHsiiilllis  lilv'e' 

it  hecause  it's  not  easily 

liurncd. 

Halcomb  &  Davidson,  Inc. 

149  Broadway,  New  York,  N.  Y. 

Pacific  Coast   Representative 

H.   D.  Staley,   132  Lick  Building, 

San  Francisco 


ii^i 


: : : :- : : .  z ering  and  mixixg  jouen al— .^ :  :  w»        voL  loc.  n< 


■(-' 


S-A  Belt  CoKverors  are  Iraflt  od  S-A  Unit  Carriers.    Thev  can  be  built  up  unit  afte- 
to  meet  all  requirements.     Dust-proof  ball  bearings  are  grease-padccd  at  the  factorr  an: 
run  a  jcar  without  further  attention.    The  belt  wear  is  greatly  reduced  and  power  consuir : 
b  oat  from  M  to  3&^€. 

S-A  Bdt  Coarevvrs  are  standardized  on  this  mut  carrier.  Because  of  this  standardization, 
new  units  are  not  expenare  and  old  units  can  be  eidtendsd  quiddj  and  easily.  Complete  parts 
are  carried  in  stock  readv  for  ^™«m^;at>-  shipment  so  that  shutdowns  for  repairs  are  elinunatcd. 
S-A  belt  eouTeyors  are  not  imly  well  adapted  for  all  kinds  of  installation,  but  can  be  used  f^r 
any  eonrerij^  purpose. 

S-A  Bdt  Con%e?ors  are  easy  mnnii^  steady,  light-weight  and  give  csntmnous  operation 
without  lubrication  and  with  the  minimum  of  attention. 

Let  the  "S-A"  eu^lueers  five  j»mr  c«mvefimf  prmbUmu. 


Stephens-Adamson   Mfg.  Co. 

Conveying,  Screening,  Transnnission 
Machinery 

Aurora.  Illinois. 


-•  X. .«  -•. 

H.  W    OS-  TBGH 

803  F«-  *7    tons.  3fO. 

lA  VatMrnal  Baak  B.  "^    ^^- 

tn*  biautr  Baak  B 
:t:o  Scair  BUr 

'509  Doolr  Blork.   SALT  JLAKK  CtTT 

raliaa  AgtM — Artbnr  LevU^tntr  &  0>~ 
Orrvlar  Qoaj    KaM    SjdwT 
Afrvaa  A«cbI — J.  M^fG.  Livre  *  Co.  UamltO. 
1    *.-^:  .?  UmOim  HontK.  LtanOaof  «-    lo»i»imxtmfr 
C.  ».  Ckn^cMe*  »/•.  Pm*  Box  »5.  Krirtiaitia.  JSorway 
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UXrTEI>  ""EfU'E  KVTENSIO     MIJV"E      O.N 


:s  THi-;   Hi'MK  OF   JJUHK:*   S.    r»c»i  i;i-\> 


The  Jerome  District  of  Arizona — Part  I 


K    FiXLAY 


1  h( 


if  ihe  digtrief  as- 


facts 


position  of  the.  ore  deposits.     Parallel  'iru: 
in  other  districts  are  -  "   -  ■"■    - -' ~  - 

theories  advamced.     T 


oMt  Jeromu  mute* — the   Vmiied  Verde  mad  tkM 

United  Verde  Extemsio-  —  '<dL,  mad.  m- 

teretHmg  protpkeeies  mr-:  the  prolh- 

aMe   resmit*  of  fmtmre  <    JMpc 

eomdmdes  writM  sowte  f  •  "^   tke 

reqmitUes  for  smceessfi.  nt. 


it  will  be  only  31 


JEROME  is  ore  ::'  ■ 
United  State?,     vr 
built  direct  fror..  1 
fr'iiD  that  town.     On  tha:      - 
upon  the  Verde  Vallfv   " 
Mingus,  and   will    f. 
escarpment  4500  ::.   .  .-.        -..c 
a  thrilL     Even  ai'ir  ^-.onths  of  . 
found  that  has  prev:au.-]y  ^^caprr.    ; 
than  a  scene  of  relief  sr^       '"      * 
of    present-day    gee  i 

erosion,    and    of    in'jp-t^...    e--..;^.---      --■      --- iJ 

back  to   the   earliest    recorded   apes.      By   collating  aB 
these  features,  c:  "     "  "• 

interest    even    e: 


•Mining   erjg. 


45  Cedar  St.,  New  T 


tion  which  ir 
have  no  d?~ 
or  less  T. 
for  think 
may  lead  :     , 

No  lon^r  can  tliere  be  any  doubt  that  the  study  of  ore 


:>)e  of  dear  escp: 
'  foDow  a  lint 
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deposits,  from  the  point  of  view  of  pure  science,  has  be- 
come part  of  the  essential  equipment  of  a  mining  man. 
Secondary  enrichment,  the  magmatic  origin  of  ore  de- 
posits, the  effects  of  contact  and  regional  metamor- 
phism,  the  indications  of  such  action  in  rock  alteration, 
and  many  similar  things  are  absorbed  by  hosts  of  men 
who  have  never  consciously  studied  geology.  It  is  far 
from  impossible  that  a  study  of  the  history  of  earlier 
continental  geography  may  lead  to  further  knowledge 
of  the  areas  of  mineralization. 

Familiarity  Often  Breeds  Misunderstanding 

Nothing  is  more  common  than  for  people  to  assume 
that  they  understand  things  because  they  see  them 
often.  A  view  of  the  moon  through  a  good  telescope  is, 
to  the  average  man,  an  astounding  revelation — all  the 
more  so,  the  greater  the  man's  intelligence — although 
nearly  everybody  sees  the  moon  every  month,  and  the 
average  man  has  read  of  it  and  has  a  fair  idea  of  what 
it  is.  There  is  nothing  difficult  about  it.  He  may  see 
the  moon  as  plainly  as  he  can  see  the  house  across  the 
street:  mountains  and  plains,  bright  sunlight  and  im- 
penetrable shadow;  lofty  mountain  pinnacles  whose 
summits  are  aglow  with  the  rising  sun ;  a  clear  view  of  a 
sphere,  not  a  flat  disk — a  huge  object  with  an  area 
greater  than  the  United  States  and  all  its  outliers.  But 
did  he  realize  it?  He  will  probably  have  to  confess  that 
he  did  not.  But,  once  he  does,  he  will  have  no  doubt 
that  it  is  worth  while,  although  the  knowledge  will  never 
bring  him  a  cent.  Similarly,  how  many  stop  to  realize 
that  the  unconformable  parting  of  two  rock  formations 
is  a  record  of  great  events  and  changes?  That  dividing 
plane  is,  at  once,  the  surface  of  an  ancient  continent  and 
the  floor  of  an  ancient  sea.  The  fact  is  perfectly  intelli- 
gible; it  requires  no  extraordinary  effort  of  the  imagi- 
nation. The  only  obstacle  to  overcome  is  the  habit  of 
not  observing  and  thinking  about  such  things. 

Geologic  Unconformities  at  Jerome 

One  of  these  unconformities  is  so  conspicuous  at  Je- 
rome that  it  serves  as  a  starting  point  for  the  mining 
operations.  The  miners  in  half  the  district  are  explor- 
ing, not  the  present  land  surface,  but  the  surface  of  a 
continent  that  was  buried  many  millions  of  years  ago. 
In  a  way,  it  is  part  of  another  world;  not  wholly  inac- 
cessible, like  the  moon,  but  probably  less  unaersiooa. 
Fragments  of  the  pre-Cambrian  surface  are  exposed  at 
different  places,  but  rarely  more  than  its  edges  are 
brought  to  light.  It  is  just  as  important  to  realize  that 
this  old  surface  may  be  destroyed  by  deep  erosion,  so 
that  its  most  valuable  and  interesting  features  are  lost, 
as  it  is  to  realize  that  the  larger  part  of  it  is  inaccessible 
because  it  is  buried;  more  so,  in  fact,  because  there  is 
a  chance  that  part  of  the  buried  portion  may  be  ex- 
humed. In  these  tattered  edges  of  the  old  continent  are 
many  valuable  ore  deposits — the  iron  mines  of  Michigan 
and  Minne.sota,  the  zinc  mines  of  New  Jersey,  the  old 
iron  mine.s  of  Southeast  Missouri,  the  gold  mines  of  the 
Black  Hill.s,  and,  no  doubt,  many  others.  Exploration, 
groping  along  this  old  surface,  prompted  by  geological 
speculation,  led  to  the  discovery  of  the  wonderful  cop- 
per bonanza  of  the  United  Verde  Extension.  This 
Hingle  incident  ju.stifies  a  lot  of  speculation. 

Of  couTHe,  there  is  no  profit  in  'etting  one's  imagina- 
tion  run   riot,  creating  pictures  that   are   nothing  but 


dreams.  It  is,  however,  possible  to  use  the  imagination 
as  a  searchlight  to  explore  the  dark  world  of  possibility. 
In  that  way  it  may  lead  to  many  a  solid  fact. 

Study  of  the  mines  of  Jerome  reveals  a  setting  of  im- 
pressive facts  which  point  the  way  to  some  equally 
impressive  conjectures.     The  facts  are  as  follows: 

1.  The  ore  deposits  were  developed  (geologically)  into 
their  present  condition  during  the  erosion  of  a  con- 
tinental area.  This  period  of  erosion  continued  for  an 
exceptionally  long  period,  speaking  even  of  geologic 
time,  for  it  resulted  in  wearing  the  continent  down  to  a 
nearly  level  plain  (peneplain),  which  was  finally  sub- 
merged slowly  and  quietly  by  an  invasion  of  the  sea. 
This  submergence  persisted  during  long  ages  of  Palae- 
ozoic time  with  no  greater  disturbance  than  occasional 
gentle  oscillations  of  level.  The  period  of  erosion  had 
followed  a  period  of  mountain  building  which  was,  in  all 
probability,  exceptionally  severe  and  widespread  and 
was  accompanied  by  volcanic  or  batholithic  action  on  a 
grand  scale.  It  appears,  then,  that  the  period  of  ero- 
sion, as  well  as  the  succeeding  era  of  deposition  during 
Palaeozoic  time,  represents  a  long  epoch  of  quiescence 
and  extremely  slow  differential  subsidence,  following  a 
period  of  disturbance  during  which  the  mountain-build- 
ing forces  in  this  part  of  the  world  had  exhausted  them- 
selves. 

2.  The  ore  deposits  are  a  part,  or  result,  of  almost  the 
latest  pre-Cambrian  igneous  action  to  be  seen.  The  rock 
masses  most  intimately  associated  with  them  are  not 
highly  metamorphosed  or  disturbed;  they  are  markedly 
less  so  than  any  of  the  older  pre-Cambrian  rocks  which 
occur  in  the  neighborhood. 

3.  Neither  the  ore  deposits  nor  the  rocks  in  which 
they  occur  differ  in  any  essential  respect  (unless  age 
is  an  essential)  from  deposits  in  nearby  districts  which 
were  formed  during  the  later  mountain-building  pe- 
riods that  brought  to  an  end  the  long-continued  sub- 
mergence, sea  invasion  and  marine  deposition  of 
Palaeozoic,  and  again  of  Mesozoic,  time. 

4.  The  period  of  deposition  which  immediately  pre- 
ceded the  pre-Cambrian  continental  uplift  was  an  active 
and  extensive  one.  It  is  represented  by  the  Belt  series 
of  rocks,  which  are  thick  masses  of  sandstones  or 
quartzites  or  conglomerates,  shales  and  limestones — all 
prevailingly  ripple-marked  or  sun-cracked,  and  contain- 
ing some  sparse  remains  of  animal  life  thought  to  be 
chiefly  fresh-water  forms.  At  any  rate,  the  evidence  is 
positive  that  most  of  the  Belt  rocks  were  formed  either 
en  land  surfaces  or  in  shallow  water,  and  were  probably 
piled  up  in  river  deltas,  playas,  lakes,  estuaries,  and  per- 
haps shallow  arms  of  the  sea  or  tide  flats. 

Characteristics  of  Belt  Rocks 

These  Belt  rocks  were  tilted,  faulted,  folded  and  meta- 
morphosed during  the  latest  great  pre-Cambrian  con- 
tinental uplift,  but  they  were  not  generally  distorted  or 
metamorphosed  to  anything  like  the  extent  to  which 
still  earlier  rocks  had  been.  In  fact,  they  are  found  to 
lie  upon  them  in  positions  of  unconformity  as  abrupt 
as  that  which  separates  them  from  the  succeeding  Pa- 
laeozoic rocks.  Some  of  these  still  older  rocks  are  also, 
without  doubt,  sedimentary;  that  is  to  say,  they  were 
once  sands  or  muds.  The  separation  between  the  Belt 
rocks  and  the  still  earlier  ones  therefore  took  place 
during  a  prior  period  of  continental  uplift,  mountain 
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building,  and  erosion  which  had  followed  upon  an  even 
more  primitive  age  of  quiescence,  subsidence  and  dep- 
osition. 

The  Belt  rocks  are  thus  so  characteristic  that  they 
may  be  recognized  with  fair  certainty  wherever  they  are 
well  exposed.  They  are  found  in  large  patches,  some  of 
them  areas  of  thousands  of  square  miles,  extending 
from  not  far  north  of  Roosevelt  Dam,  in  Arizona,  to 
central  British  Columbia,  northwest  of  Banff — a  dis- 
tance of  1300  miles  north  and  south,  and  within  a  strip 
about  300  miles  wide  east  and  west.  Jerome  is  just  west 
of  the  area  in  which  these  rocks  are  positively  identified, 
lying  about  100  miles  northwest  of  large  exposures  de- 
scribed by  Ransome  in  the  Tonto  Basin  and  about  75 
miles  slightly  east  of  south  of  other  large  ones  in  the 
bottom  of  the  Grand  Canyon.  About  200  miles  northeast 
of  the  latter  are  large  exposures  in  the  Needle  Moun- 
tains, in  southwestern  Colorado;  200  miles  northwest  of 
the  Needle  Mountains,  across  vast  masses  of  later  sedi- 
ments, are  found  similar  great  exposures  in  the  Wa- 
satch Mountains  of  Utah;  75  miles  further  northwest, 
they  occur  along  the  Bear  River,  in  Utah ;  and  225  miles 
further  north  begin  the  great  areas  of  Belt  rocks  in 
western  Montana,  which  extend  thence  far  northwest- 
erly through  the  Coeur  d'Alene  region  of  Idaho  into 
British  Columbia. 

Deductions  From  Acknowledged  Facts 

I  have  recited  these  facts  in  order  to  show  the  broad 
basis  for  the  following  conjectures,  which  appear  to  me 
to  be  reasonable: 

1.  The  Belt  formation  is  the  filling  of  a  great  epicon- 
tinental depression  or  trough  which  was  either  filled  as 
fast  as  it  sank  or  sank  because  it  was  filled,  so  that  dur- 
ing the  whole  process  its  surface  was  fairly  level  and 
low.  One  cannot  be  sure,  of  course,  that  there  were  not 
two  or  several  basins  with  interruptions  between;  but 
even  if  so,  the  conditions  in  all  were  substantially  the 
same.  This  parallelism  of  conditions  over  so  wide  an  area 
could  have  been  induced  only  by  a  dominant  influence 
sufldciently  potent  to  dwarf  local  influences.  It  is  notice- 
able that  the  Belt  rocks  contain  stupendous  quantities 
of  fine  sands,  grading  in  fineness  down  to  true  silts,  and 
alternating.  Coarse  pebbly  sands,  to  say  nothing  of 
heavy  conglomerates,  are  rare.  It  is,  therefore,  plain 
that  these  materials  must  have  been  transported  far 
enough  to  break  up  effectually  all  the  coarser  products 
of  erosion;  but  at  the  same  time  the  detritus  was  de- 
livered into  the  settling  area  constantly  and  in  great 
volume. 

It  seems  to  me  that  such  conditions  of  combined  uni- 
formity and  volume  over  such  extended  areas  must  in- 
dicate the  neighborhood  of  a  great  mountain  chain,  or 
at  least  an  extensive  belt  of  highlands  on  one  side  or  both 
sides  of  the  trough.  It  is  not  necessary  to  call  upon  a 
direct  effort  of  imagination  to  find  an  explanation;  the 
geography  of  the  present  day  offers  a  number  of  ex- 
amples from  which  to  choose. 

The  great  uplift  of  the  Himalayas  is  bordered  on  both 
sides  by  similar  areas  of  deposition.  On  the  south  side 
is  the  Ganges  flood  plain,  covering  300,000  square  miles, 
in  which  recent  sediments  borne  by  the  Ganges  and 
Brahmaputra  are  known  to  be  over  2000  ft.  deep  and 
may  continue  to  accumulate  in  the  future  almost  with- 
out limit  and  without  pronounced  change  in  their  char- 


acter. The  vast  plains  bordering  the  Sea  of  Aral  are 
a  similar  field,  being  filled  with  detritus  brought  down 
by  the  Oxus  and  the  Jaxartes,  and  with  dust  and  sand 
swept  in  by  desert  winds. 

Parallel  Instances  in  North  America 

Or  one  may  turn  to  North  America  to  find  several 
other  examples;  namely,  the  Gulf  of  California,  the 
upper  end  of  which  has  already  been  filled  across  by  the 
detritus  of  the  Colorado  River,  so  that  its  northern  e.x- 
tension  has  been  cut  off  and  the  water  there  has  evap- 
orated, leaving  a  large  area  below  sea  level.  This 
trough  is  800  miles  long,  100  to  150  miles  wide  and  is 
receiving  sands  and  silts  of  both  rivers  and  winds  from 
a  vast  area  of  erosion.  The  valley  of  California,  400 
miles  long  and  75  miles  wide,  between  the  Sierra  Nevada 
and  the  Coast  Range,  is  being  filled  with  detritus  of  the 
same  nature,  already  known  to  be  over  2000  ft.  deep,  and 
is  sinking  as  it  fills. 

Still  another  example,  on  a  scale  and  of  a  nature  suf- 
ficient to  make  a  parallel  with  the  Belt  rock.s,  is  the 
great  coastal  plain  of  North  America  beginning  at 
Long  Island  and  extending  along  the  coast  through 
Georgia,  Florida,  Louisiana,  and  Texas  into  eastern 
Mexico — a  distance  along  a  gently  curved  line  of  fully 
2000  miles,  with  a  width  up  to  500  miles,  and  receiving 
th3  detritus  of  all  the  rivers  on  both  sides  of  the  Appa- 
lachian Mountains,  and  from  the  Rocky  Mountain  up- 
lift for  2000  miles,  from  Tampico  to  Alberta.  It  re- 
ceives the  sands  migrating  down  the  Missouri  and  the 
Arkansas,  the  Rio  Grande,  the  Nueces,  the  Guadalupe, 
the  Brazos,  the  Red  River,  the  Mississippi,  the  Ohio,  the 
Alabama,  the  Flint,  the  Savannah,  the  Potomac,  the 
Susquehanna,  and  the  Hudson — 513,000,000  tons  a  year 
of  sand  and  mud,  besides  270,000,000  tons  of  chemicals 
in  solution.  This  whole  coast  is  an  interminable  stretch 
of  fine  sands,  assorted  by  waves  and  shore  currents, 
piled  up  on  the  shore  in  dunes.  This  mass  has  been  ac- 
cumulating and  slowly  shifting  without  striking  inter- 
ruption since  the  beginning  of  Upper  Cretaceous  times, 
and  no  one  knows  how  deep  it  is. 

At  any  rate,  the  Belt  rocks  represent  some  such  scale 
of  grand  continental  features,  great  mountains  and 
great  rivers,  debouching  upon  a  huge  subsiding  basin  or 
slope  for  ages  under  conditions  generally  as  quiet  and 
stable  as  those  on  our  Gulf  Coast  today.  In  this  great 
basin  there  was  little  volcanic  activity.  It  is  probable 
that  there  was  some,  but  it  certainly  was  hardly  more 
prominent  than  it  has  been  along  the  coastal  plain — no 
greater  than  that  in  the  valley  of  California  in  recent 
times. 

Volcanic  Activity  Follows  Period  of  Slight  Action 

When  this  cycle  of  deposition  came  to  an  end,  how- 
ever, there  was  an  outburst  of  mountain-building  energy 
on  a  great  scale,  accompanied  by  volcanic  activity  and 
batholithic  action.  Before  this  ended,  the  Belt  rocks 
were  hardened,  tilted  and  folded,  and  finally  subjected  to 
erosion  so  widespread  and  long  continued  that  the  enor- 
mous accumulations  of  rock  were  wholly  swept  away 
over  large  areas,  until  they  remained  only  in  depressed 
tracts  or  synclines;  such,  for  instance,  as  one  found  in 
the  bottom  of  the  Grand  Canyon,  where  sediments  not 
less  than  12,000  ft.  thick  are  found  as  a  mere  remnant 
protected  from  the  general  destruction  thron^^h  having 
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been  squeezed  into  a  trough  that  extended  below  the 
level  of  effective  attack.  At  the  tops  of  these  troughs 
the  tilted  beds  of  quartzite  often  project  some  distance 
into  the  overlying  rocks,  showing  that  before  the  ero- 
sion had  been  completed  they  had  become  harder  and 
more  resistant  than  the  neighboring  granites  and 
schists,  and  had  formed  low  hills  and  ridges  in  the 
rolling  plain  which  was  the  expression  at  once  of  a  worn- 
down  continent  and  of  a  cycle  of  recurrent  geological 
agencies. 

Theories  of  Form.\tion  ok  Jerome  Deposits 

From  this  assemblage  of  fact  and  inference,  I  be- 
lieve it  is  possible  to  make  an  intelligent  conjecture  that 
the  ore  deposits  of  Jerome  were  formed  from  igneous 
action  which  accompanied  the  uplift  and  mountain 
building  that  occurred  at  the  end  of  the  Belt  period  of 
deposition.  The  diorites  of  Jerome  in  which,  or  along 
which,  the  orebodies  occur  are  comparatively  fresh  and 
massive.  This  fact  is  marked  enough  to  make  it  seem 
certain  that  they  had  not  participated  in  the  metamor- 
phism,  deformation  and  erosion  of  the  continent  that 
preceded  the  Belt  rocks.  The  fact  that  the  Belt  forma- 
tions contain  practically  no  interbedd:d  volcanic  ma- 
terial, both  in  general  and  in  the  areas  nearest  Jerome 
in  particular,  is  good  and  almost  positive  evidence  that 
this  extensive  igneous  activity  did  not  take  place  during 
the  period  of  Belt  deposition.  It  is  possible,  therefore, 
to  come  naturally  to  the  conclusion  that  the  Jerome 
rocks  appeared  during  the  uplift  which  brought  the  Belt 
period  to  an  end.  Under  this  assumption,  I  can  see  no 
difficulty  whatever  in  picturing  the  succession  of  events. 
As  was  the  condition  with  the  Belt  rocks,  the  Jerome 
intrusives  suffered  the  long-continued  erosion  and  oxi- 
dation which  continued  in  the  mountains  of  the  post- 
Beltian  and  pi-e-Cambrian  continent.  Like  the  Belt 
quartzites.  they  finally  projected  as  low  hills,  covered 
with  reddish  soil — hills  so  low  that  they  would  have  at- 
tracted little  attention  in  the  slightly  rolling  landscape. 

Copper  Deposits  Likely  at  Bottom  of 
Grand  Canyon 

There  are  no  Belt  rocks  at  Jerome  and  none  are  known 
nearer  to  it  than  the  Grand  Canyon.  These  supposed 
relations  between  the  Jerome  ore  deposits  and  the  dis- 
turbances which  ensued  upon  the  termination  of  the 
Belt  period  of  deposition  are  not  based,  therefore,  upon 
direct  evidence,  but  rest  upon  conjecture,  or,  to  call  it 
by  a  more  dignified  name,  upon  a  process  of  reasoning. 
But  it  diminishes  the  scope  for  gue.s.swork,  and  adds 
.something  to  the  probability  of  my  conjecture,  to 
find  that  in  the  bottom  of  the  Grand  Canyon  there  are 
copper  deposits  which  have  precisely  the  broad  geologi- 
cal relations  which  I  have  pictured  for  those  of  Jerome. 
L.  F.  Noble'  describes  these  deposits  as  fissure  veins 
which  cut  across  both  the  Unkar  Group  (Algonkian  or 
Belt)  and  the  underlying  Vishnu  schists  (Archaean). 
To  be  specific,  the  facts  are  as  follows : 

1.  The  Unkar  group  contains  great  intrusions  of  dia- 
base, .similar,  no  doubt,  to  some  of  the  rocks  at  Jerome. 
The  copper-bearing  veins  are  fault  fissures  cutting  the 
Unkar  rocks  but  terminating  at  the  overlying  ba.sal 
."andstone  of  the  Cambrian.    Speaking  of  these  deposits, 
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and  of  the  conditions  of  formation,  Noble  says: 

All  tlie  other  deposits  in  the  ArchjEan  and  Algonkian  rock 
occur  either  in  similar  fissure  veins,  which  represent  the  mineral- 
ized fault  planes  of  normal  Algonkian  faults,  or  in  the  zone  of 
shattering  along  tlie  line  of  the  Algonkian  displacement  of  the 
West  Kaibab  fault.  All  the  faults  belong  to  the  same  period 
of  displacement,  tlie  one  in  which  the  grc;it  mountain-making 
movement  came  at  the  end  of  Algonkian   time. 

2.  I  have  not  yet  recited  the  facts  upon  which  may 
be  based  another  interesting  conjecture.  Jerome  is  sit- 
uated at  the  edge  of  a  broad  area  of  Archaean  rocks 
which  has  a  width  toward  the  southwest  of  250  miles. 
Upon  this  surface  there  are  a  few  scattered  patches  of 
Palaeozoic  sediments,  and  many  recent  accumulations  of 
volcanic  rocks  as  well  as  of  desert  detritus,  but  this  cov- 
ering is  only  partial  and  shallow.  The  area  looks  as  if  it 
might  be  a  zone  extending,  with  some  modifications, 
such  as  the  relative  amounts  of  Palaeozoic  strata  occur- 
ring upon  it,  for  a  long  distance  northwest  into  Nevada 
and  southeast  into  Mexico.  Throughout  its  length,  no 
characteristic  Belt  rocks  are  known  upon  it,  or,  at 
least,  they  do  not  appear  in  Bayley  Willis'  map  of  1911. 

Southwest  and  Northeast  of  Jerome  Differ 

At  any  rate,  the  area  southwest  of  Jerome  is  an  al- 
most continuous  exposure  of  crystalline  rocks,  bearing 
plain  evidence  of  erosion  that  has  worn  far  down  into 
the  earth's  crust.  If  the  Belt  rocks  ever  covered  it, 
they  have  been  swept  away;  if  Palaeozoic  rocks  covered 
it  once  (they  certainly  did  in  part),  they  have  been 
practically  swept  away.  Neither  Mesozoic  nor  Ter- 
tiary rocks  occur  on  it  except  as  volcanics,  and  perhaps 
patches  of  talus  that  are  not  the  sediments  which  go  into 
depressed  areas,  but  are  the  immediate  products  of 
faulting  and  uplift. 

The  zone  northeast  of  Jerome,  the  plateau  region,  is 
of  opposite  character  and  geological  experience.  Since 
Archaean  times,  with  some  interruptions,  such  as  the 
present  and  the  period  of  post-Beltian  and  pre-Cam- 
brian  erosion  previously  considered,  it  has  been  pre- 
vailingly a  dumping  ground  for  the  products  of  erosion. 
It  contains  the  Algonkian  Belt  series,  12,000  ft.  thick 
at  the  Grand  Canyon  and  25,000  ft.  thick  in  Idaho;  it 
contains,  also,  a  large  amount  of  Palaeozoic,  Mesozoic 
and  Tertiary  sediments,  all  of  which  have  been  deposited 
either  in  the  sea  or  in  low-lying  depressed  areas.  It  has 
finally  been  elevated  into  a  plateau,  but  its  solid  mass 
has  not  been  shattered.  It  has  recently  been  penetrated 
by  igneous  activity,  no  doubt  as  a  part  of  the  process 
of  uplift,  but  this  event  is  practically  a  new  experience 
for  the  region,  such  as  had  not  occurred  before  in  the 
long  ages  from  the  pre-Cambrian  to  the  Tertiary. 

It  is  clear  that  the  belt  southwest  of  Jerome,  as  com- 
pared with  that  northeast  of  it,  has  been  prevailingly  a 
belt  of  erosion.  To  explain  this  one  has  the  choice  of 
two  suppositions,  either  of  which  points  to  about  the 
same  conclusion:  the  belt  may  have  been  the  seat  of 
active  sedimentation  interrupted  by  periods  of  inten- 
sive erosion,  which  means  that  it  must  have  been  ele- 
vated into  high  mountains,  or  it  may  never  have  been 
depressed  enough  to  receive  much  sediment,  which 
would  indicate  that  it  has  been  continuously  a  mountain 
area,  but  not  necessarily  in  high  ranges.  There  is  no 
escape  from  the  deduction  that  it  has  been  a  belt  of  ele- 
vation. Nor  does  it  lack  what  I  am  convinced  is  a  gen- 
eral concomitant  of  mountain  building,  for  it  contains. 
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at  least  along  its  eastern  border,  abundance  of  bath- 
olithic  igneous  intrusions. 

My  conjecture  from  these  broad  facts  is  that  Jerome 
[  lies  on  the  line  which  separates  a  zone  of  prevalent  up- 
thrust  from  a  zone  of  prevalent  subsidence.  Such  a  line 
is  naturally  one  of  flexure  and  rupture,  or,  in  other 
words,  a  line  of  weakness.  It  may  be  assumed  that  such 
a  line  has  frequently  divided  a  sea  from  the  land,  or  a 
mountain  front  from  a  plain.  It  is,  in  fact,  not  a  line 
but  a  zone  of  varying  width.  I  think  it  reasonable  to 
suppose  that  the  mountain  zone  of  Arizona  as  defined  by 
Ransome  has  this  general  significance;  that  it  is  a  zone 
of  permanent  or  recurrent  weakness  between  two  com- 
paratively solid  blocks  of  the  earth's  crust,  along  which 
several  strain  adjustments  on  a  continental  scale  have 
taken  place;  that  these  adjustments  have  found  relief 
in  many  fusions  of  deep-seated  rocks;  that  these  fused 
masses  have  penetrated  upward  to  or  near  the  surface 
in  the  form  of  stocks  or  batholiths;  that  these  batho- 
liths  gave  off  into  the  enclosing  rocks  the  streams 
of  mineralized  gases  or  solutions  which  produced 
the  ore  deposits;  and  that,  consequently,  the  ore 
deposits  lie  generally  in  the  zone  of  weakness  which 
finds  some  expression  in  the  elevation  or  depression 
of  bordering  areas,  therefore  in  the  processes  of 
erosion  and  deposition,  and  finally  in  the  geog- 
raphy and  topography  of  the  continent.  Thus  one  may 
perhaps  hope  to  establish  a  more  or  less  clear  relation- 
ship between  the  processes  of  erosion,  sedimentation, 
mountain  building,  batholithic  action  and  magmatic  ore 
deposits,  and  even  with  the  expression  of  the  processes 
in  the  major  topographic  features. 

Formation  of  Jerome  Deposits  Contemporary 
To  Those  of  Lake  Superior  and  Canada 

3.  If  it  be  logical  to  regard  these  conjectures  as  meas- 
urably correct,  there  is  reason  to  argue  that  the  ore  de- 
posits of  Jerome  may  belong  to  the  same  cycle  of  con- 
tinental history  as  the  copper  mines  of  Lake  Superior, 
the  copper-nickel  deposits  of  Sudbury,  the  silver  deposits 
of  Cobalt,  and  perhaps  the  gold  mines  of  Porcupine, 
Ontario.  These  deposits  are  all  connected  with  batho- 
lithic, or  at  least  volcanic,  masses  along  a  tolerably  well- 
defined  axis.  They  may  all  belong,  as  has  been  sug- 
gested to  me  by  Prof.  C.  K.  Leith,  to  the  same  period 
of  mountain  building.  The  broad  facts,  on  which  con- 
jecture may  be  based,  are  as  follows: 

The  Upper  Huronian,  or  Animikie,  series  of  Lake 
Superior,  as  well  as  certain  earlier  rocks  separated  from 
the  Animikie  by  an  erosion  interval  or  moderate  uncon- 
formity, is  an  example  of  normal  sedimentation  on  an 
extensive  scale.  Following  a  long  period  of  continental 
quiescence,  during  which  erosion  forms  had  reached  ma- 
ture stages,  there  ensued  a  slow  subsidence  and  sea  in- 
vasion. The  first  deposits  were  sandstones  or  con- 
glomerates, merely  the  washed  debris  of  land  weather- 
ing; following  these  were  chemical  deposits  or  precipi- 
tations such  as  usually  take  place  in  deepening  waters, 
limestones  and  the  peculiar  iron  formations;  finally,  de- 
posits made  after  the  subsidence  had  come  to  an  end, 
and  erosion  products  from  the  land  rapidly  filled  the 
shallowing  basin — shales  and  sandstones. 

Then  followed  an  outburst  of  mountain  building  or 
continental  readjustment,  during  which  certain  areas 
of  the  rocks  described  were  dislocated  and  contorted. 


just  as  rocks  have  been  dislocated  and  contorted  along 
many  mountain-building  axes  in  other  places  in  later 
times.  This  disturbance  was  accompanied  by  igneous 
activity  on  a  tremendous  scale,  producing  innumerable 
batholiths  or  intrusions,  as  well  as  great  piles  of  sur- 
face volcanics  or  extrusions.  The  Keweenawan  series, 
the  copper-bearing  rocks  of  Lake  Superior,  was  such  a 
pile.  It  consists  of  a  succession  of  thick  lava  flows  sepa- 
rated by  beds  of  coarse  erosion  products  or  talus,  such 
as  invariably  accumulate  on  mountain  slopes.  As  the 
process  went  on,  the  volcanic  activity  lost  its  vigor,  the 
intervals  between  eruptions  became  longer,  the  accumu- 
lations of  debris  greater,  until  finally  the  eruptions 
ceased  altogether  and  the  lowlands  around  or  the  de- 
pressions between  the  volcanic  piles  were  swamped  in  a 
huge  mass  of  talus  which  differs  in  no  essential  respect 
from  the  wash  that  fills  the  depressions  between  the 
fault  blocks  of  Arizona. 

It  seems  to  me  that  this  Keweenawan  series,  then,  is 
distinctly  a  record  of  continental  disturbance,  the  re- 
verse of  the  period  of  quiescence  and  marginal  deposi- 
tion of  which  the  Huronian  is  the  record.  With  the 
closing  of  the  Keweenawan  disturbance,  the  Lake  Su- 
perior region  settled  into  a  state  of  cnistal  quiescence 
which  has  lasted  to  the  present  day.  During  Palaeozoic 
and  again  in  Cretaceous  times  it  was  quietly  depressed, 
so  that  it  received  a  partial  invasion  by  the  sea,  the 
record  of  which  is  sediment  still  undisturbed  and  almost 
unconsolidated.  In  all  its  major  aspects,  this  succession 
of  events  is  on  all  fours  with  that  recorded  for  the  Belt 
series,  the  mountain-building  interval,  and  the  Palaeo- 
zoic of  central  Arizona;  and  it  is  a  fair  inference  that 
the  copper  deposits  of  Jerome  belong  to  the  same  line 
in  the  geological  column  and  to  the  same  set  of  general 
causes  as  those  of  Michigan. 

Structural  Features  of  Jerome  Ore  Deposits 

A  great  deal  remains  to  be  learned  about  the  struc- 
tural features  that  govern  the  occurrence  of  the  deposits 
in  the  Jerome  district,  but  one  salient  fact  appears  to  be 
established — the  ores  are  distributed  along  the  contacts 
of  intrusive  masses  of  an  augite  diorite.  All  the  masses 
of  this  diorite  now  known  may  easily  have  been  origi- 
nally one,  which  has  been  divided  by  faulting,  but  this  is 
not  yet  a  definitely  proved  fact.  This  diorite  is  next 
to  the  youngest  of  the  pre-Cambrian  rocks  of  the  dis- 
trict, but  it  is  cut  by  a  set  of  dikes  which  are  also  a 
kind  of  diorite,  but  are  narrow.  The  orebodies  are 
younger  than  the  great  diorite  intrusions  but  older  than 
the  narrow  dikes.  The  massive  diorite,  which  may  be 
designated  the  United  Verde  diorite;  the  orebodies 
and  the  narrow  dikes,  which  are  known  by  the  rather 
extraordinary  name  of  "water  courses,"  are  all  undis- 
turbed except  by  recent  faulting,  and  plainly  did  not 
participate  in  the  mountain-building  stresses  which  af- 
fected the  other  pre-Cambrian  rocks.  They  are,  how- 
ever, definitely  pre-Cambrian  in  age.  The  whole  proc- 
ess of  formation  was  completed,  the  ores  were  exposed 
by  erosion,  oxidized  to  a  depth  of  500  ft.,  the  copper 
had  migrated  to  the  zone  of  secondary  enrichment,  and 
the  orebodies  brought  completely  into  their  present  con- 
dition before  the  invasion  of  the  Palaeozoic  sea. 

The  rocks  cut  by  the  United  Verde  diorite  are  all 
ancient  volcanics,  either  intrusive  or  extrusive.  Some 
of  them  may  be  of  pre-Algonkian  age,  on  the  theory  that 
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the  United  Verde  diorite  is  post-Algonkian,  because  they 
have  been  subjected  to  stresses  vigorous  enough  to  give 
them  a  widespread  schistosity;  and  I  suppose  this 
must  indicate  that  these  rocks  participated  in  mountain- 
bu'lding  movements  that  occurred  before  the  Belt  rocks 
were  deposited. 

Relation  of  Greenstones  and  Quartz  Porphyries 

The  oldest  rocks  seem  to  be  prevailingly  greenstones, 
many  of  which  are  undoubtedly  extrusives,  often  in  the 
form  of  bedded  tuffs,  although  a  good  many  of  these  are 
of  medium  acidity  and  have  a  gray  or  dark  color.  These 
greenstones  are  often  considerably  folded,  in  axes  run- 
ning; generally,  north  and  south.  Into  these  green- 
stones a  mass  of  quartz  porphyry  has  been  intruded,  and 
forms  the  high  ridge  called  Cleopatra  Hill,  just  south  of 
the  United  Verde  mine.  It  is  with  this  north  border  of 
the  quartz  porphyry  mass  that  the  present  article  is 
chiefly  concerned,  for  the  zone  of  mineralization  follows 
it  fairly  closely. 

As  a  whole,  the  quartz  porphyry  is  a  large  irregular 
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mass,  the  outlines  of  which  are  vaguely  known  at  its 
west  end,  but  not  at  all  toward  the  east,  where,  beyond  a 
great  fault,  it  is  generally  covered  with  Palaeozoic  lime- 
stones and  recent  lavas.  It  is  certainly  intrusive  into 
the  greenstones  and  irregular  in  outline,  probably  send- 
ing off  several  spurs  from  the  main  mass,  and  extends 
along  an  approximately  east-and-west  course  from  south- 
west of  the  United  Verde  to  and  beyond  the  Texas  shaft, 
a  di.stance  of  two  and  one-half  miles.  The  north  boun- 
dary of  this  mass  cuts  across  the  bedding  or  schistosity 
of  the  greenstones  nearly  at  right  angles  and  forms  a 
rude  plane,  which  dips  generally  northward  at  an  angle 
of  perhaps  60".  It  is  a  notable  fact  that  this  porphyry, 
which  in  its  center  approaches  a  granite  in  texture,  has 
been  strongly  sheared,  and  a  pronounced  schistosity  has 
been  developed  in  a  large  part  of  it.  Some  portions, 
however,  especially  the  southwestern  part,  have  been 
much  less  affected  by  the  shearing  and  are  .still  massive. 
The  pronounced  .schistosity  begins  at  the  United  Verde 
mine  and  continues  eastward  as  far  as  the  rock  is  ex- 
po.sed  on  the  surface.  This  schistosity  has  a  strike  of 
about  N  20  W  and  occurs  in  bands  of  greater  and 
leHHer  inten.sity. 

So  far  as  known  at  present,  the  intrusions  of  United 
Verde  diorite  do   not   penetrate   into   the   mass   of  the 


quartz  porphyry,  but  seem  to  follow  along  its  contact. 
Sometimes  the  diorite  cuts  across  branching  arms  of 
the  quartz  porphyry  and  in  places  comes  in  contact 
with  the  main  mass;  but  large  wedges  of  the  schist  are 
included  between  the  irregular  boundaries  of  the  two 
intrustions.  It  would  appear  that  the  greenstones  near 
the  contact  formed  a  weak  zone,  which  was  followed,  at 
least  in  a  general  way,  by  the  diorite  intrusions.  As 
intimated  previously,  the  diorite  is  strikingly  fresher 
than  the  older  rocks,  and  the  contrast  between  its  mas- 
sive structure  and  the  extremely  schistose  part  of  the 
quartz  porphyry  attracts  immediate  attention.  As  the 
diorite  is  patently  a  younger  rock,  one  is  inclined  to 
wonder  why  it  did  not  force  itself  in  along  the  planes  of 
schistosity,  instead  of  going  across  them;  but  that  it 
did  not  do  so  warrants  the  conclusion  that  the  green- 
stones border  must  have  been,  on  the  whole,  less  re- 
sistant than  even  the  most  .schistose  bands  of  the 
porphyry.  All  the  known  valuable  orebodies  of  the 
Jerome  district  occur  in  these  greenstone  schists,  which 
form  the  border  of  the  quartz  porphyry,  or  are  within 
the  latter  rock  near  its  periphery. 

(To  he  continued) 


Soldier  and  Sailor  Insurance 

The  business  of  insuring  the  soldiers  and  sailors  in 
the  service  of  the  United  States  is  scarcely  a  year  old, 
and  yet  the  Government  has  written  more  than  $30,000,- 
000,000  of  insurance,  insuring  approximately  three  and 
a  half  million  soldiers  and  sailors.  This  gigantic  busi- 
ness, employing  10,000  individuals  and  doing  a  greater 
business  than  the  largest  insurance  company  of  the 
world,  has  all  been  organized  in  less  than  12  months. 
The  bureau  recently  has  been  doing  a  business  of  more 
than  a  billion  dollars  a  week;  the  total  for  the  month  of 
August  will  approximate  $5,000,000,000  in  new  insur- 
ance.   On  one  day  92,253  pieces  of  mail  were  received. 

It  is  a  great  work,  an  intricate  work,  a  work  of  which 
every  American  approves.  More  than  90%  of  the  mem- 
bers of  the  country's  military  and  naval  forces  are  in- 
sured, and  this  insurance  has  strengthened  the  morale 
of  our  fighting  men  and  brought  comfort  and  courage 
to  their  dependents  at  home.  In  addition  to  the  insur- 
ance there  are  added  soldier  and  sailor  family  allot- 
ments and  Government  allowances  to  dependents,  the 
disbursement  of  allotments  and  allowances  already  to- 
taling more  than  $140,000,000. 


Alaska  Road  Taps  Matanuska  Field 

The  Government  railroad  in  Alaska  between  An- 
chorage and  Seward  has  been  completed,  the  Department 
of  the  Interior  has  announced.  This  makes  possible  the 
shipment  of  coal  from  the  Matanuska  mines  directly  to 
Seward,  a  distance  of  190  miles.  It  will  also  furnish 
transportation  facilities  to  the  coast  for  the  agricutural 
products  and  minerals  which  that  vast  territory  will 
produce  in  the  future.  Sixty  per  cent,  of  the  railroad  is 
now  ready  for  operation,  and  it  is  expected  that  before 
the  end  of  the  present  season  rail  will  also  be  laid  from 
Nenana,  which  is  about  400  miles  inland,  southward 
50  miles  to  Lignite  Creek,  which  will  make  the  lignite 
coal  in  the  Nenana  fields  available. 
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Shaft  Sinking  at  the  Seneca  Mine 


By  W.  V.  FEATHERLY' 


The  excellent  progress  made  in  sinking  the  Sen- 
eca shaft  is  the  result  of  a  ivell-planned  organiza- 
tion, and  each  process  and  all  branches  of  the 
xcork  have  been  carefully  considered.  A  bonus 
system  has  been  instituted;  a  method  of  blasting 
whereby  good  breakage  of  the  ground  is  obtained 
is  used;  certain  men  are  entrusted  with  specified 
duties,  and  matters  pertaining  to  the  safety  and 
comfort  of  the  men  are  given  special  attention. 


THE  Seneca  Mining  Co.,  at  Mohawk,  Mich.,  is 
sinking  a  compound  shaft,  which  is  to  be  vertical 
to  a  point  1450  ft.  from  the  surface  and  will  then 
follow  a  400-ft.  radius  curve  to  meet  the  Kearsarge 
lode,  which  dips  at  an  angle  of  34°  from  the  horizontal. 
The  equipment  and  methods  adopted  in  sinking  are  in 
accordance    with    modern   practice,    and   the   progress 


were  in  use.  It  was  soon  obvious  that  the  Sullivan  ro- 
tators were  securing  better  results.  Four  more  Sulli- 
van rotators  were  purcha.sed  in  April,  and  since  that 
time  11  have  been  in  constant  operation,  and  two  kept 
as  spares.  The  header,  shown  in  an  accompanying  cut, 
is  connected  to  the  main  air  line  by  a  3-in.  hose  and  is 
supported  in  the  center  of  the  shaft  while  drilling  by 
means  of  a  cable  leading  from  the  steel  framework. 
There  are  11  hose  lines,  each  14  ft.  long  and  leading 
from  the  bottom  of  the  header  to  the  drills;  also  one 
connection  for  a  blowpipe. 

Early  Progress  Made  Under  Handicaps 

Excavation  was  begun  on  Feb.  13  during  severe 
weather  conditions  as  well  as  other  handicaps.  Water 
froze  in  the  buckets,  there  were  no  steam  lines  installed 
in  the  shafthouse,  and  the  rock  had  to  be  trammed  by 
hand.  Three  .shifts  were  worked,  with  only  four  or  five 
men  on  a  shift,   and   under  these  conditions   progress 
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made  has  established  a  record  for  shaft  sinking  in  the 
Lake  Superior  district. 

The  shaft  is  to  be  of  four  compartments,  having  two 
skipways,  one  ladderway  and  one  pipe  compartment. 
Over-all  dimensions  of  the  excavation  are  11  ft.  4  in. 
X  21  ft.  4  in.  and  steel  sets  of  5-in.  H-beam  construction 
are  placed  at  from  6  to  8-ft.  centers,  depending  upon 
the  nature  of  the  ground.  These  sets  are  put  in  so  that 
they  are  placed  4  ft.  from  the  bottom  when  the  ground  is 
soft,  up  to  30  ft.  from  the  bottom  when  the  ground  is 
hard.     The  lagging  is  of  2-in.  hard  wood. 

A  double-drum  steam  hoist  operates  two  36-cu.ft. 
buckets.  Air  is  furnished  by  one  Sullivan  tandem-com- 
pound, Corliss  steam-driven  compressor,  and  one  class 
WB-2  Sullivan  straight  line,  simple  steam,  two-stage 
air  compressor  is  installed  as  a  reserve.  At  the 
beginning  of  operations  eight  Sullivan  DP-33  air  tube 
rotators  and  eight  hand  hammer-drills  of  another  make 


•Walker  Bank  BIdg.,   Salt  Lake  City,   Utah. 


was  slow.  During  February,  51  ft.  was  sunk,  and  in 
March  113  ft.,  with  conditions  about  the  same.  Early 
in  April  the  rock-disposal  haulage  outfit  was  completed, 
the  headframe  inclosed,  and  steam  heating  coils  were 
installed,  so  that  154  ft.  of  shaft  was  sunk  during  that 
month.  By  increasing  wages  50c.  per  day  the  manage- 
ment was  able  to  secure  sufficient  men  by  ^May  1,  and 
since  that  time  the  work  has  been  carried  on  at  full 
capacity,  the  crew  averaging  ten  men  and  one  shift- 
boss  per  shift,  and  working  three  shifts. 

During  May  208  ft.  was  sunk  in  27  working  days, 
and  this  rate  was  maintained  in  June,  when  195  ft.  was 
sunk  in  25  working  days.  This  figure  would  have  been 
exceeded  had  not  the  men  encountered  loose,  soft  ground, 
which  caused  considerable  delay,  as  it  was  necessary  to 
keep  the  steel  work  close  to  the  bottom  of  the  shaft  to 
guard  against  loose  rock  falling  on  the  men. 

The  bonus  system  which  has  been  adopted  consists  of 
the  following:     The  men  receive  a  flat  rate  per  day  up 
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to  the  first  100  ft.  per  month;  2c.  per  foot  per  day  for 
all  over  100  ft.  up  to  150  ft.  per  month;  3c.  per  foot  per 
day  for  all  over  150  ft.  up  to  200  ft.  per  month,  and  4c. 
per  foot  per  day  for  all  over  200  ft.  per  month.  This 
provides  an  incentive  for  the  men  to  work  hard,  and 
each  shift  tries  to  send  up  more  rock  than  the  previous 
one.  The  shifts  are  well  organized,  and  the  same  men 
have  their  regular  work  to  do  each  time  they  blast.  Two 
men  attend  to  the  raising  and  lowering  of  the  header, 
which  is  hooked  on  the  bottom  of  one  bucket.  The 
drills  are  taken  up  in  the  other  bucket.  One  man  looks 
after  the  main  wires  while  the  others  are  charging 
the  holes  and  getting  the  tools  up.  The  last  two  mei; 
connect  the  main  wires.  One  of  them  inspects  every- 
thing at  the  last  minute  and  carries  the  key  to  the  blast- 
ing switch. 

Method  of  Charging  and  Blasting 

In  blasting,  electric  igniters  and  blasting  caps  are 
used.  The  bottom  of  the  deeper  holes  is  charged  with 
60''r  powder,  45<'r  being  used  in  the  remainder.  The 
average  depth  of  hole  is  8  ft.,  and  the  round  of  45  holes 
is  drilled  in  from  two  and  a  half  to  three  hours.  The 
"sink"  is  made  with  a  double  V-cut,  and  is  shot  in  two 
separate  blasts,  the  cut  holes  being  fired  first.  In  the 
diagram,  cut  holes  numbered  1,  2,  3,  and  4,  are  shot  in 
that  respective  order  with  instantaneous  and  delay  caps. 


AIR   header   used   IN   SINKING    SENECA   SHAFT, 
-MOHAWK.    MirHIGAX 

If  all  of  these  holes  break  satisfactorily,  the  squaring 
hole-  numbered  5,  6,  and  7  are  set  off.  This  plan  in- 
sures the  breaking  of  the  sink  holes  before  the  ends  of 
the  shaft  are  squared.  Thus  far,  two  pounds  of  ex- 
plo.sive  per  cubic  yard  of  rock  has  been  the  average. 
Eight  con.struction  men  are  employed  in  placing  sets 
while  the  men  are  drilling  and  not  using  the  buckets. 
In  drilling,  I-in.  hollow  drill  steel  is  used,  and  this  is 
sharpened  and  shanked  by  macb'-'  ■ 


Ventilation  is  secured  by  means  of  a  7^  hp.  blower, 
which  forces  fresh  air  through  a  16-in.  Flexoid  tube. 
With  this  equipment  it  is  possible  to  return  to  the  bot- 
tom of  the  shaft  in  less  than  ten  minutes  after  blasting. 
Light  is  furnished  at  the  bottom  of  the  shaft  by  two 
factory  domes,  with  four  100-watt  \amps  in  each  dome. 
The  men  are  required  to  wear  special  hard  hats,  made 


DIAGRAM    SHOWING    ORDER    OF   BLASTING 
AT    SEXECA    SHAFT 

of  felt,  treated  with  resin  and  shellac,  which  will  resist 
a  severe  blow.  Movable  sollars,  made  of  steel  plates 
and  operated  by  levers,  are  placed  over  the  two  com- 
partments used  for  loading  supplies  in  buckets.  When 
the  bucket  hangs  at  the  brace,  the  lever  is  thrown  and 
the  plates  close  in  around  the  bucket,  making  practically 
a  complete  cover  over  the  compartment.  Electric  sig- 
nals are  employed  throughout. 


Magnesite  in  First  Half  of  1918 


According  to  R.  W.  Stone,  of  the  U.  S.  Geological  Sur 
vey,  the  production  of  magnesite  in  the  six  months 
ended  June  30,  1918,  was  about  93,700  short  tons,  of 
which  California  produced  more  than  half.  The  best 
figures  available  credit  California  with  an  output  of 
about  47,600  tons  of  crude  magnesite  and  Washington 
with  46,100  tons.  Only  two  companies  were  producing 
in  Washington,  and  one  of  these  stopped  quarrying  from 
February  to  May  in  order  to  enlarge  its  calcining  plant 
and  develop  the  deposit.  The  rate  of  production  in 
California  is  about  50^c  less  than  in  1917,  and  the 
rate  in  Washington  is  about  88%  of  that  of  last  year. 
The  output  of  California  in  the  second  half  of  1918  will 
probably  be  no  larger  than  in  the  first  half,  but  that  of 
Washington  may  be  much  larger,  for  development  has 
now  reached  a  stage  where  rock  can  be  quarried,  cal- 
cined, and  shipped  at  an  increased  rate.  The  produc- 
tion for  the  entire  year  may  be  about  225,000  tons,  as 
against  316,000  tons  in   1917. 

The  increased  freight  rate  and  the  importation  of 
magnesite  from  Canada  have  greatly  reduv.cd  the  de- 
mand for  California  magnesite  for  use  as  a  refractory 
material,  so  that  all  the  small  and  some  of  the  large 
producers  have  stopped  work. 
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[mportant  Physical  Properties  of  Acid  Refractory 
Materials  and  Methods  of  Estimation* 


By  G.  E.  FOXWELL 


ThF  more  important  physical  attributes  of 
firebricks  are  considered,  together  with  data 
shoiving  on  ivhat  each  property  depends.  Various 
methods  employed  for  measurement  of  the 
important  characteristics  are  described.  The 
pectdiar  composition  of  a  firebrick  necessitates 
the  consideration  of  many  details,  such  as  sof- 
tening prior  to  liquefaction,  permanent  contrac- 
tion, thermal  expansion,  and  slag  permeation,  all 
of  which  subjects  are  here  discussed  in  detail. 

WHEN  a  chemically  pure  substance  such  as 
naphthalene  or  picric  acid  is  heated  slowly,  it 
melts  at  a  definite  temperature;  there  is  no 
'softening  range,"  but  a  sharp  melting  within  one-tenth 
if  a  degree.  If,  however,  impurities  are  present,  the 
nelting  does  not  occur  sharply,  but  extends  over  a  wide 
ange,  which  is  greater  as  the  substance  contains  greater 
quantities  of  impurity;  there  is  no  definite  melting  point. 
Irhis  is  the  condition  met  in  bricks.  Bricks  are  agglom- 
jrates  of  many  different  substances.  Thus  a  common 
irebrick  containing,  say,  65%  of  silica  will  consist  of 
luartz,  cristobalite,  tridymite,  sillimanite,  and  a  variety 
)f  other  bodies  containing  lime,  soda,  potash,  magnesia, 
I'on  oxide,  and  titania  in  their  composition.  Sillimanite 
nelts  at  1816°  C.,  quartz  at  1770°  C,  cristobalite  at 
ibout  the  same,  and  tridymite  (of  which  such  a  brick 
vill  contain  little)  probably  melts  at  about  1500°  C. 
iccording  to  Endell  and  Rieke.  It  will  be  noted  that 
it  least  80%  of  the  brick  melts  above  1750°  C.,  and 
et  the  softening  temperature  is  probably  under  1650°. 
\  brick  may  show  signs  of  softening  at  1600°  and 
et  not  be  liquid  until  1800°.  The  matter  is  further 
;omplicated  by  the  fact  that  one  constituent  may  fail 
n  such  a  way  as  to  make  the  brick  change  its  shape 
inder  a  slight  pressure,  and  yet  the  surface  of  the 
)rick  will  show  no  sign  of  fusion.  Under  these  circum- 
itances  it  is  obviously  difficult  to  determine  the  melting 
)oint  in  a  satisfactory  manner. 

Use  of  Seger  Cones 

Until  recently  the  only  test  attempted  was  to  deter- 
nine  the  melting  point,  or  rather  softening  point,  under 
itmospheric  conditions.  By  common  consent,  this  is 
iefined  as  the  temperature  at  which  the  exterior  surface 
Df  the  brick  exhibits  signs  of  fusion.  The  temperature 
is  usually  measured  by  means  of  Seger  cones.  The 
pyrometer  is  undoubtedly  a  more  scientific  instrument, 
and  for  measuring  the  temperature  of  fusion  of  a  pure 
substance  of  high  melting  point  it  is  far  superior  to 
the  Seger  cone.  For  determining  the  melting  point  of 
such  a  complex  agglomerate  as  a  firebrick,  however, 
the  Seger  cones  possess  advantages. 

If  a  thin  section  of  firebrick  could  be  observed  under 
the  microscope  while  being  slowly  heated  from  atmos- 


pheric temperature  up  to  its  temperature  of  complete 
liquefaction,  it  would  be  seen  that  certain  constituents 
(fluxes)  would  melt  at  a  relatively  low  temperature. 
Thus,  ferrous  silicate  melts  at  just  above  1000  '  C.  As 
the  temperature  rose,  other  fluxes  would  be  seen  to 
melt.  The  quantity  of  flux  melted  up  to,  say,  1300"  C. 
would  be  small,  but  if  the  temperature  weie  maintained 
at  this  point  the  molten  flux  would  either  dissolve  or 
interact  with  the  adjacent  parts  of  the  brick,  and  so 
the  molten  areas  would  increase.  This  action  would 
be  slight  at  1300°  C..  but  at  1400°  to  1500°  it  would 
become  serious.  A  brick  which  when  heated  at  the 
rate  of  10°  C.  a  minute  melted  at  1600'  C.,  when 
heated  at  2°  C.  a  minute  might  fuse  at  1500°.  Hence 
speed  of  heating  is  important. 


FIG.    1 


FIG.    2 


*.Vbstracted    from    "The    Iron    and    Coal    Trades    Review." 


Seger  cones  are  so  made  that  they  collapse  at  specified 
temperatures  when  heated  at  a  specified  rate — namely, 
10°  C.  per  minute.  This  same  rate  of  heating  is  speci- 
fied for  the  determination  of  the  softening  point  ol 
bricks.  It  is  clear,  therefore,  that  if  the  rate  of  rise 
of  temperature  in  any  test  is  not  exactly  the  same  a^ 
that  specified,  the  Seger  cone  method  will  tend  tc 
neutralize  the  error.  The  refractory  test  is,  after  all, 
only  empirical.  It  merely  permits  of  comparing  one 
refractory   with   another. 

Method  of  Operation 

The  test  is  carried  out  by  placing  a  piece  of  brick, 
chipped  roughly  into  the  form  of  a  cone  about  li  in. 
in  height,  on  a  small  disk  and  placing  round  it  three 
or  four  Seger  cones  which  have  softening  points  at 
about  the  temperature  at  which  it  is  expected  the 
brick  will  soften.  The  brick  and  cones  are  then  cement- 
ed to  the  disk  by  a  suitable  cementing  material,  and 
the  whole  is  placed  in  a  furnace.  Usually  Hirsch's 
electric  furnace  is  used,  though  some  prefer  Deville's 
gas-fired  furnace.  Heat  is  then  applied,  the  temperature 
being  raised  at  the  rate  of  10°  C.  per  minute.  When 
the  temperature  gets  within  100°  of  the  expected  soften- 
ing point,  it  is  necessary  to  watch  the  sample  carefully. 
A  skilled  observer  can  tell  exactly  when  the  surface  of 
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the  brick  fuses,  but  if  there  is  any  doubt  it  is  well 
to  withdraw  the  sample  from  the  furnace  for  a  few 
seconds,  when  it  is  easy  to  tell  if  the  fusing  tempera- 
ture has  been  reached  or  not.  Fig,  1  gives  a  sketch 
section  of  the  Hirsch  furnace,  and  Fig.  2  one  of  a  coke- 
fired  furnace  for  the  same  purpose.  An  apparatus  of 
a  different  type  has  recently  been  brought  out  in  the 
United  States.  In  this  a  minute  fragment  of  the  mate- 
rial under  investigation  is  placed  in  such  a  position 
as  to  be  surrounded  by  radiant  heat.  Observed  under 
a  niagnifying  glass,  it  is  possible  to  tell  the  exact 
instant  at  which  fusion  of  the  surface  occurs. 

As  mentioned,  parts  of  brick  will  fuse  long  before 
the  fusing  proper,  as  shown  in  the  described  test.  When 
this  happens,  the  brick  will  be  partly  liquid,  and  hence 


FIG.    3 

its  compressive  strength  will  be  greatly  reduced.  Con- 
sequently, when  a  brick  is  under  pressure  in  a  structure 
it  will  not  stand  as  high  a  temperature  as  that  given  by 
the  above  test.  Recently  a  good  deal  of  attention  has 
been  paid  to  the  determination  of  what  is  termed  the 
"melting  point  under  pressure."  The  melting  point  of 
any  substance  is  only  slightly  depressed  by  increase  of 
pressure;  thus,  the  melting  point  of  ice  is  lowered  by 
0.007°  C.  for  each  atmosphere  of  pressure.  Hence, 
what  is  really  measured  in  this  test  is  the  temperature 
at  which  a  brick  becomes  sufficiently  viscous  to  flow 
under  a  given  pressure,  and  it  is  of  much  more  use 
industrially  than  the  previous  one,  and,  in  my  opinion, 
will  entirely  supersede  it  in  the  near  future. 

Modified  Hirsch  Furnace 
For  measuring  the  resistance  to  pressure  at  high  tem- 
perature Dr.  Mellor  has  devised  a  modification  of  the 
HirFch  furnace  which  has  the  advantage  that  it  permits 
the  furnace  to  be  entirely  used  for  either  form  of 
melting-point  test.  His  apparatus  is  shown  in  Fig.  3. 
He  employs  specimens  of  cylindrical  shape  6  cm.  (2.3 
in.)  in  height  and  2  cm.  (0.8  in.)  diameter.  This 
test  piece  is  placed  on  a  refractory  block,  which  stands 
on  a  solid  foundation,  and  is  surrounded  by  Seger  cones, 
as  shown  in  the  sketch.  A  thick  graphite  rod  is  used 
for  transmitting  the  pressure  to  the  specimen.  Ref- 
erence to  the  sketch  will  show  the  manner  in  which 
the  load  is  applied.  In  order  to  determine  the  exact 
point  at  which  distortion  of  the  test  piece  begins,  a 
mechanical  device  is  employed.  A  binding  screw  is 
fixed  to  the  arm  of  the  lever  E  carrying  the  weights. 
A  similar  .screw  is  fixed  to  the  support  H.  These  two 
pins  are  insulated  from  the  rest  of  the  apparatus,  but 
are  in  circuit  with  an  electric  bell.  When  the  test  piece 
i.s  distorted,  the  lever  arm  E  falls  and  the  two  screws 
make   contact   and    ring   the   bell. 


Fig.  4  shows  a  more  elaborate  apparatus  designed 
for  the  same  purpose  by  Ezer  and  Griffiths,  and  de- 
scribed by  them  in  a  paper  read  before  the  Faraday 
Society.  The  furnace  is  of  the  carbon-tube  resistance 
type.  The  specimen  employed  is  cylindrical,  §  in. 
diameter  and  1  in.  in  length.  It  is  supported  on  a 
carbon  rod,  and  a  similar  rod  on  top  is  used  for  trans- 
mitting the  pressure.  The  pressure  is  created  by  a 
spring  instead  of  a  weight  and  lever  arm,  as  in  Mellor's 
apparatus.  The  carbon  tube  is  2  in.  external  diameter, 
li  in.  internal  diameter  and  11  in.  long.  A  slot  \  in. 
wide  extends  the  entire  length  of  the  furnace  in  order 
to  allow  the  specimen  to  be  seen.  In  this  case  no 
mechanical  device  is  employed  to  let  the  observer  know 
when  the  fusing  temperature  has  been  reached,  but  the 
test  piece  is  observed  throughout  the  whole  period  of 
testing. 

The  testing  of  refractory  materials  under  load  re- 
quires great  care.  In  the  first  place,  it  is  necessary  to 
grind  the  opposite  ends  of  the  specimen  exactly  ilat 
and  as  nearly  parallel  as  possible.  If  not  ground  abso- 
lutely parallel,  it  is  necessary  to  allow  the  carbon  rod 
used  for  transmitting  the  pressure  to  take  up  its  own 
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FIG.   4 


position  before  putting  any  weight  on  it,  so  that  it 
rests  evenly  on  the  whole  face  of  the  specimen.  The 
temperature  rise  must  be  kept  carefully  to  the  stand- 
ard— 10°  C.  per  minute.  The  area  of  the  upper  end 
of  the  test  piece  must  be  accurately  known,  for  the 
pressure  is  measured  in  lb.  per  sq.in.,  and  if  the  tests 
are  to  be  comparable  among  themselves  the  same  pres- 
sure must  be  used  in  each  experiment.  The  greatest 
need  in  this  connection  is  a  handy  apparatus  whereby 
the  pieces  of  brick  may  be  accurately  ground  to  a 
specific  size. 

Most  materials  expand  on  being  heated,  and  on  cool- 
ing contract  again  to  their  original  size.  Refractory 
materials  are  no  exception  to  the  first  part  of  this 
generalization,  but  they  do  not  return  to  their  original 
size  on  cooling.  Firebricks  undergo  a  permanent  con- 
traction on  heating.  This  is  due  to  fusion  of  small 
quantities  of  fluxes,  as  already  mentioned,  which  allows 
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surface  tension  to  come  into  play,  resulting  in  the  draw-  In  most  cases  a  highly  important  property  of  firebricks 

ing  together  of  the  grains.     Silica  bricks,  on  the  other  is  that  of  resistance  to  sudden  changes  in  temperature, 

hand    undergo  a  permanent  expansion  in  use.     This  is  In  the  coke  oven,  just  before  discharging  the  coke  the 

aue  to  the  inversion  of  quartz  to  cristobalite,  which  temperature  of  the  wall  will  be  1000'^  C.  or  over-  when 

is  never  completed  in  the  brick  kiln.    This  "permanent"  the  door  of  the  oven  is  open  for  the  discharging  process 

expansion  or  contraction  is  comparatively  easy  to  meas-  the  temperature  of  the  inner  face  will  drop  to  perhaps 

ure.     A  test  piece  about  U  in.  long  and  21   in.  thick  950°  C,  though  the  side  of  the  wall  next  the  flue  will 

IS  measured  carefully,  marks  being  placed  in  order  that  retain  its  pristine  temperature.     On  putting  a  charge 

the  calipers  may  be  put  in  the  same  position  after  the  of  coal  into  the  oven,  the  temperature  will  further  drop 

test.    The  calipers  should  read  to  within  0.01  mm.    The  rapidly  to  about  600^  C.,  or  possibly  even  lower  than 

test  piece  is  then  placed  in  a  furnace  and  maintained  that  on  the  inside,  whereas  the  side  next  to  the  flue 

at  a  specified  temperature  for  two  hours.   This  tempera-  cools  down  more  gradually  and  does  not  reach  the  same 

ture  IS  Cone  12  for  material  containing  more  than  80%  low  level.    It  will  be  clear,  therefore,  that  severe  strains 

of  sihca  and  Cone  14  for  firebricks,  according  to  the  are  likely  to  be  set  up  in  the  coke-oven  wall.     Other  in- 

Gas  Engineers'  specification.    At  the  expiration  of  two  stances  of  equally  severe  treatment  might  be  cited  from 

hours,  the  furnace  is  cooled,  and  when  cool  the  test  piece  the  i.    n  and  steel  industry,  but  this  will  be  enough  to 

is  again  measured.     The  expansion  or  contraction  ob-  show  the  importance  of  this  property, 

served  gives  the  figure  required  when  expressed  as  a  There  seems  to  be  no  definite  test  for  resistance  to 

percentage.  temperature   changes,   and   it    is   carried   out   only   oc- 

Measurement  of  Thermal  Expansion  casionally.     The  method  usually  employed  is  to  take  a 

whole  brick  very  hot  from  a  furnace,  drop   it   into  a 

The  true  thermal  expansion  is  difficult  to  measure  bucket  of  water  and  endeavor  to  ascertain  with  the 

and  requires  a  special  and  expensive  apparatus  devised  unaided  eye  if  any  signs  of  disintegration  are  visible, 

by  Baron  Coppee.     Two  saw  cuts  are  made  in  a  whole  Professor  Cronshaw  has  suggested  that  the  test  required 

brick  near  the  ends  and  platinum  wires  fastened  into  is  to  raise  the  test  piece  to  a  certain  temperature,  allow 

each  cut.     The  distance  apart  of  these  wires  is  taken  it  to  cool  rapidly  to  a  lower  temperature  during  a  definite 

while  the  brick  is  cold.    It  is  then  placed  in  the  furnace  period  of  time  by  a  definite  means,  and  then  carry  out  a 

and  the  distance  measured  through  suitable  apertures  determination  of  crushing  strength, 
by  means  of  a  cathetometer.    The  expansion  thus  found 

is  not  the  true  thermal  expansion  but  the  resultant  of  Crushing  Strength  Determination 

the  thermal  expansion  and  the  "permanent"  expansion  The  crushing  strength  is  a  somewhat  difficult  property 

or  contraction.     In  order  to  obtain  the  true  expansion,  to  measure  and  requires  expensive  apparatus.    I  have 

it  is  necessary  to  take  the  brick  up  to  the  required  tem-  suggested  a  much  simpler  method  whereby  a  measure 

perature,  measure  the  expansion,  then  let  the  brick  cool  of  the  altered  condition  of  the  brick  may  be  ascertained 

again  and  measure  any  "permanent"  expansion  or  con-  without  any  special  apparatus.    The  non-resistance  of  a 

traction  which  may  have  occurred.    This  point  has  been  brick  to  sudden  changes  of  temperature  is  caused  by 

often  overlooked.  the  occurrence  of  numerous  minute  cracks,  formed  by 

Permeability  or  Slag  Penetration  ^^'  "*y.^^""  ""*  "P,^"  *^^  ^"^^-    ^^^  "^^^^^^  suggested 

is  to  heat  up  and  cool  down  exactly  as  indicated  by 
This  test  is  of  great  importance  in  certain  industries.  Professor  Cronshaw,  and  to  ascertain  the  total  amount 
and  is  one  of  those  for  which  no  standard  method  has  of  cracks  produced.  The  test  piece,  whose  volume  is 
been  evolved.  The  American  Society  for  Testing  Mate-  known,  should  be  boiled  in  water  for  an  hour  before  test- 
rials  recommends  the  following  method,  which  is  given  ing,  allowed  to  cool  in  the  water,  and  then  weighed, 
as  representative  of  the  kind  of  method  employed :  A  After  the  test,  this  process  is  repeated,  and  the  increase 
hole  2h  in.  in  diameter  is  cut  with  a  drill  pointed  at  an  jn  weight  will  give  a  measure  of  the  cracks  which  have 
angle  of  150°  to  a  depth  of  ^  in.  at  the  side.  The  hole  been  produced.  The  brick  is  first  raised  to  a  tempera- 
is  cleaned  out  and  the  brick  heated  to  1350°  C.  A  known  ture  of  1000°  C.  in  a  muffle  furnace  and  then  plunged 
quantity  of  powdered  slag  is  placed  in  the  hole,  and  the  suddenly  into  cold  water.  This  test  is  devised  for  coke- 
temperature  maintained  at  1350°  for  two  hours.  The  oven  purposes.  For  other  industries  other  initial  tem- 
brick  is  then  allowed  to  cool  and  is  sawn  in  two  pieces  so  peratures  will  be  required.  Results  obtained  on  two 
as  to  bisect  the  original  hole.  The  total  area  of  slag  diiferent  bricks  by  this  method  are  as  follows: 
penetrable  is  measured  by  means  of  a  planimeter.  Pij.j,(  second 
Nesbitt  and  Bell,  the  originators  of  this  method,  find  TeS  Teste'd 
that  the  quantity  of  slag  taken  and  the  time  of  heating,      volume  of  brick,  cc 105                75 

^„ -J    J  A.-U-  J.       J  4.  -u  J  4.  ..      •    n  Initial  weight  of  brick  and  water,  gm 218.502  155.222 

provided  this  extends  over  two  hours,  do  not  materially  weight  of  brick  and  water  after  teit,  gm...    218.740         155.974 

«fFor>f  iho  yocnlf  Volume   of   cracks   produced,    per    100   cc.    of 

•iiiecL  ine  result.  brick,  cc 0.230  1.003 

I  hold  that  since  only  comparative  tests  are  required, 

the  following  modification  of  the  porosity  test  would  Thermal  Conductivity 

give   as   valuable    results   as   this    somewhat   elaborate  This   property    is    at    present    entirely    a    matter   of 

method:    A  piece  of  brick  is  dried  at  a  red  heat  and  experiment,    and    does    not    form    the    subject    of    any 

weighed.     It  is  then  immersed  in  boiling  water  for  an  recognized    test.       Its    measurement     is    perhaps    the 

hour  and  the  water  allowed  to  cool  with  the  brick  in  most  elusive  of  all  properties.     It  has  been   done  by 

it.    The  increase  in  weight  gives  the  total  space  of  those  a    few   experimenters    from    time    to    time,    but    each 

pores  which  are  penetrated  by  slag,  as  distinct  from  finds  it  necessary  to  employ  different  apparatus  from 

those  which  are  totally  closed.  that  employed  by  other  workers.     For  a  rough  prac- 
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tical  test,  a  bunsen  burner  may  be  allowed  to  play 
on  one  side  of  a  brick,  and  the  opposite  face  may  be  held 
in  the  hand.  The  time  in  which  the  brick  becomes  too 
hot  to  hold  gives  a  rough  indication  of  the  relative  heat- 
conducting  powers  of  different  bricks.  This  test,  of 
course,  is  purely  a  practical  one,  and  is  of  no  value  for 
definite  measurement  of  the  property, 

I  will  endeavor  to  give  an  account  of  some  of  the 
methods  which  have  been  employed  for  measuring  con- 
ductivity. From  every  point  of  view  this  is  a  most 
important  property,  and  merits  greater  attention  than 
has  been  given  to  it.  The  conductivity  of  bricks 
depends  on  two  factors—  (1)  the  amount  of  pore 
space  in  the  brick,  and  (2)  the  material  of  which 
the  brick  is  made.  Air  is  one  of  the  best  non-con- 
ductors known,  especially  in  small  pores  where  not 
much  circulation  is  possible.  Consequently,  the  larger 
the  pore  space  the  slower  the  heat  transmission  through 
the  brick,  because  the  heat  can  pass  only  by  radiation  and 
not  by  conduction.  The  heat  passes  by  conduction 
through  the  grain  of  the  material  of  which  the  brick  is 
made.  The  rate  of  transmission  of  heat  by  radiation — 
i.e.,  across  the  pores — is  proportional  to  the  difference 
in  the  fourth  power  of  the  temperatures  of  the  surface 
radiating  the  heat  and  the  surface  receiving  the  heat. 
The  conductivity  across  the  solid  part  of  the  brick 
depends  on  simple  temperature  differences. 

The  first  serious  attempt  at  estimating  the  conduc- 
tivity of  brick  was  made  by  Wologdine,  and  his  ap- 
paratus is  shown  in  Fig.  5.  As  will  be  seen,  it  was 
necessary  to  make  the  brick  of  a  special  shape,  which 
had  a  thickness  of  5  cm.  (1.9  in.)  and  formed  a  part 
of  the  walls  of  a  furnace  heated  by  gas.  Thermo- 
couples were  embedded  in  the  brick  at  a  depth  of  5  mm. 
from  each  face,  and  the  furnace  temperature  was  also 
taken  by  a  thermocouple  near  the  lower  surface  of  the 
brick.     The   temperature   of  the   water   entering   and 
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calorimeter.  The  bricks  composing  the  wall  were  9  in. 
by  4^  in.  by  3  in.  in  size  and  the  wall  was  heated  by 
incandescent  coke. 

Dougill,  Hodsman,  and  Professor  Cobb  have  also  car- 
ried out  experiments  on  this  subject.  Their  apparatus 
is  shown  in  Fig.  6.  It  consists  of  a  gas-heated  furnace 
as  shown,  heated  by  a  Meker  burner  using  compressed 
air.  The  brick  formed  the  roof  of  the  furnace,  and 
whole  bricks  were  used.    The  temperature  of  each  face 
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leaving  the  calorimeter  was  measured,  and  the  heat 
transmitted  in  the  unit  of  time  per  degree  difference 
of  temperature  between  the  faces  was  calculated.  This 
method  is  not  applicable  to  ordinary  practice,  as  it  re- 
quires a  brick  of  a  special  size  and  shape. 

Boyd  Dudley  has  carried  out  experiments  in  America 
on  a  large  scale.  He  built  a  whole  wall  of  a  furnace 
of  the  bricks  under  test  and  measured  the  heat  trans- 
mitted  through    a   definite   area   by    means    of   a   flow 


MEKER  BURNER 

FIG.    6 

of  the  brick  was  taken  by  thermocouples,  as  usual, 
and  the  amount  of  heat  allowed  to  pass  through  the 
brick  in  a  given  time  was  obtained  from  the  amount 
of  water  evaporated.  The  calorimeter  used  consisted 
of  a  rectangular  copper  vessel,  which  had  a  smaller 
rectangular  copper  flask  fixed  on  to  its  base.  As  will 
be  seen  from  the  sketch,  the  water  evaporated  in  this 
was  measured,  the  water  in  the  outer  jacket  of  the 
calorimeter  serving  to  prevent  any  loss  by  radiation. 
The  apparatus  seems  to  satisfy  industrial  requirements 
better  than  any  other  so  far  devised.  The  difficulty  in 
apparatus  of  this  type  is  to  maintain  a  constant  tem- 
perature and  to  maintain  the  temperature  constant 
over  the  whole  face  of  the  brick. 

Molten  Metal  Bath  Method 

Ezer  Griffiths,  of  the  National  Physical  Laboratory, 
has  devised  an  apparatus  whereby  the  lower  face  of  the 
brick  is  heated  by  a  bath  of  molten  metal,  thus  ensuring 
an  even  temperature  throughout.  The  temperature  of 
this  molten  metal  can  be  readily  taken  by  a  thermo- 
couple. He  uses  a  flow  calorimeter  to  measure  the 
amount  of  heat  transmitted.  The  one  employed  is  on 
the  same  principle  as  that  of  Wologdine,  but  it  is  sur- 
rounded by  a  further  water  jacket,  as  in  the  case  of 
Dougill,  Hodsman  and  Cobb's  apparatus.  Separate 
streams  of  water  are  allowed  to  flow  through  both  the 
outer  jacket  and  the  calorimeter  proper,  and  this  pre- 
vents any  serious  temperature  difference  between  the 
two.  By  regulating  the  streams  of  water,  the  tempera- 
ture gradient  of  the  water  entering  and  leaving  the  calo- 
rimeter may  be  made  the  same  as  the  temperature 
gradient  of  the  water  entering  and  leaving  the  outer 
jacket.  Though  these  methods  are  useful  for  scientific 
purposes  and  precise  measurement,  for  ordinary  pur- 
poses an  apparatus  is  required  by  means  of  which  a 
whole  brick  may  be  placed  in  the  calorimeter,  and  one 
surface  heated  to  an  even  temperature  by  means  of, 
say,  an  electric  furnace,  and  a  reading  of  the  amount 
of  heat  which  passes  through  it  taken  directly,  without 
the  use  of  thermocouples,  which  are  expensive  for  in- 
dustrial laboratories. 
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New  Merton  Roasting  Furnace 
For  Blende 

The  Merton  blende-roasting  furnace  follows  the  regu- 

r  standard  design  of  the  Merton  furnaces  in  use  for 

(.Titic  ores,  but  possesses  several  important  modifica- 

ons  which  serve  to  adapt  it  to  the  particular  condi- 

ons  of  zinc-ore  roasting.     It  may,   however,   be  ad- 

[intageously  used  for  roasting  other  sulphide  ores  when 

! concentration  of  SO,  gas  is  required  for  the  manufac- 

ijre  of  sulphuric  acid. 

I 

■  The  furnace  is  of  the  muffled  or  semi-muffled  type, 

pd  a  novel  feature  is  the  method  of  conveying  the  ore 
irough  it.  Instead  of  rabbling  from  end  to  end  of  each 
earth,  as  in  the  ordinary  furnace,  the  ore  is  fed  in  two 
laces  to  two  separate  sets  of  rabbles,  and,  in  its  prog- 
ess  through  the  several  hearths  of  the  furnace,  is  con- 
ned to  the  set  of  rabbles  to  which  it  was  originally  fed. 
,  is  finally  discharged  through  individual  chutes.  This 
rrangement  results  in  a  more  uniform  and  complete 
lasting   of   the   ore,   with   a    minimum   production    of 


process,  in.stead  of  by  the  distillation  method,  the  open- 
hearth  could  be  dispensed  with  because  a  dead  sweet 
roast  would  not  be  required. 

It  should  especially  be  noted,  as  pointed  out,  that  the 
ore  does  not  traverse  the  whole  length  of  the  hearths, 
as  in  the  ordinary  Merton  or  other  rectangular  furnaces, 
but  remains  within  the  rabbling  zone  of  the  two  ad- 
jacent shafts.  In  a  four-shaft  furnace  two  lots  of  ore 
pass  simultaneously  but  separately  down  from  hearth  to 
hearth.  The  object  of  this  separation  of  the  rabbling 
into  vertical  zones  is  to  overcome  the  backward  motion 
of  part  of  the  ore  which  always  occurs  in  existing  multi- 
ple-shaft furnaces  and  causes  uneven  roasting.  The  ore 
is  fed  near  to  the  center  of  one  shaft  and  rabbled 
spirally  inward  and  discharged  near  to  the  center,  on 
the  next  hearth— and  so  on  to  the  final  discharge  from 
the  bottom  hearth.  The  ore  has  thus  a  definite  travel 
direction  and  is  subjected  to  uniform  conditions,  both 
with  regard  to  rabbling  and  to  time  of  roasting. 

A  circular  furnace  fulfills  these  conditions  of  ore 
travel,  but  the  hearth  area  is  limited  to  the  diameter 
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iarth  accretions;  the  fuel  consumption  is  decreased  by 
te  utilization  of  waste  heat;  and  the  furnace  may  be 
ladily  adapted  to  different  grades  of  ore  by  reason  of 
♦e   adequate    control    of    the    air    supply    and    hearth 

mperature. 

The  furnace  is  of  the  muffled  or  semi-muffled  type, 
ie  topmost  hearth  being  available  as  a  drying  hearth, 
1ft  uncovered,  if  desired,  for  the  free  escape  of  steam  or 
'por.  The  next  three  hearths  are  muffled  hearths  in 
nich  most  of  the  roasting  is  accomplished  and  from 
^lich  the  gas  evolved  is  collected  for  acid  making.  The 
icompletely  roasted  ore  then  passes  on  to  the  fifth 
Iarth,  which  is  open  to  the  fuel  gases  and  where  all  re- 
nvable  traces  of  sulphur  are  eliminated.  The  ore  then 
:isses  to  the  bottom  hearth,  where  it  is  cooled  before 
cscharge.  The  air  used  in  cooling  passes  to  the  grade 
<  combustion  chamber,  where  the  heat  is  utilized. 

If  the  zinc  is  to  be  extracted  by  a  hydrometallurgical 


of  the  furnace,  and  this,  in  turn,  is  limited  by  the  neces- 
sity of  keeping  the  roof  of  each  heartn  as  low  as  pos- 
sible. At  the  same  time,  it  is  difficult  to  obtain  a  uni- 
form air  supply  to  all  parts  of  a  circular  hearth.  The 
hearth  area  of  the  Merton  blende-roasting  furnace  is 
four  times  the  area  of  a  circular  furnace  of  similar 
diameter;  and  it  may  be  still  further  increased  by  the 
addition  of  another  pair  of  shafts,  if  desired,  without 
affecting  the  efficiency  of  the  rabbling. 

The  ore  passes  from  hearth  to  hearth  at  points  far 
removed  from  the  gas  outlets,  so  that  loss  in  dusting  is 
reduced  to  a  minimum.  The  fuel  gases,  which  pass 
through  flues  between  the  upper  hearths  and  through 
the  fifth  hearth,  traverse  a  regenerator  before  escaping 
to  the  stack.  The  air  required  for  the  combu.stion  of 
the  sulphur  in  the  muffle  hearths  is  pre-heated  in  the 
regenerator  and  delivered  under  slight  pressure,  by 
means  of  a  fan,  and  is  therefore  under  complete  con- 
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trol.  The  heated  air  resulting  from  the  cooling  of  the 
roasted  ore  on  the  bottom  hearth  is  utilized  in  the  grate 
or  fuel  combustion  chamber. 

The  formation  of  accretions  on  the  hearth  is  largely 
to  be  attributed  to  overheating  consequent  on  inefficient 
and  unequal  roasting,  especially  in  the  case  of  ores  con- 
taining appreciable  quantities  of  iron.  In  the  Merton 
blend-roasting  furnace,  hearth  accretions  are  reduced  to 
a  minimum  

Manganese  Deposits  in  Cuba 

Manganese  ore  is  found  in  Cuba  in  Oriente,  Santa 
Clara,  and  Pinar  del  Rio  provinces;  in  Oriente  Province 
the  deposits  are  in  three  areas,  one  north  and  northeast 
of  Santiago  de  Cuba,  another  south  of  Bayamo  and 
Baire,  and  the  third  on  the  Caribbean  coast,  states  a 
U.  S.  geological  survey  bulletin.  The  first  two  include 
the  only  extensive  deposits  on  the  island.  In  Santa  Clara 
Province  a  little  ore  has  been  found  near  the  Caribbean 
coast  west  of  Trinidad,  and  in  Pinar  del  Rio  Province 
small  deposits  occur  north  of  the  city  of  Pinar  del  Rio 
and  further  west  near  Mendoza.  The  two  areas  in 
Oriente  Province  promises  considerable  production. 

The  ores  occur  principally  in  sedimentary  rocks  such 
as  limestone,  sandstone  and  shale,  which  are  in  places 
metamorphosed,  but  in  the  most  heavily  mineralized 
areas  are  associated  with  masses  of  siliceous  rock 
locally  termed  "jasper"  and  "byate."  At  one  locality 
the  manganese  and  its  siliceous  associates  are  in  igneous 
rocks,  such  as  latite-porphyry  and  latite. 

The  sedimentary  rocks  with  which  the  manganese 
deposits  are  associated  are  in  some  places  nearly  hori- 
zontal, but  generally  show  dips  ranging  from  a  few 
degrees  to  45°  or  more.  These  inclined  beds  usually 
represent  portions  of  local  folds.  Some  faulting  is 
sho^\^^  in  the  vicinity  of  certain  manganese  deposits 
and  may  have  influenced  the  localization  of  the  deposits. 

The  area  north  of  Santiago  and  that  south  of  Bayamo 
are  both  north  of  the  mountain  range  known  as  the 
Sierra  Maestra,  but  that  on  the  coast  east  of  Portillo 
is  at  the  south  base  of  this  range.  The  area  north  of 
Santiago  is,  broadly  speaking,  in  the  basin  formed  by 
the  Sierra  Maestra  on  the  south  and  the  Sierras  de  Nipe 
and  del  Crista!  on  the  north,  the  greater  part  of  which 
is  drained  westward  by  Rio  Cauto  and  its  tributaries, 
and  small  parts  of  it  by  Rio  Purgatorio  and  Rio  Guan- 
tanamo  to  the  south  and  east.  The  deposits  of 
manganese  ore  are  found  on  both  sides  of  the  basin. 
The  deposits  in  the  area  south  of  Bayamo  are  in  the 
foothills  of  the  Sierra  Maestra  drained  by  the  Buey, 
Bayamo,  Yao,  and  Cautillo  rivers. 

The  deposits  in  the  two  areas  north  of  the  Sierra 
Maestra  show  an  interesting  concordance  in  altitude. 
They  stand  from  500  to  1200  ft.  above  sea  level,  and 
most  of  them  are  at  altitudes  of  from  600  to  700  ft, 
suggesting  a  relation  between  the  deposition  of  the 
manganese  and  a  certain  .stage  in  the  physiographic 
development  of  the  region.  Mo.st  of  the  manganese  ore 
depo.sits  are  above  drainage  level  on  the  slopes  of  hills 
of  moderate  height,  the  maximum  relief  in  the  imme- 
diate vicinity  of  the  deposits  seldom  exceeding  500  feet. 

The  deposits  are  rather  diverse,  but  may  be  grouped 
into  three  general  physical  type.s — bedded  deposits, 
irregular    ma-sses    associated    with    siliceous    rock    or 


"jasper,"  and  deposits  in  residual  clay.  The  beddei 
deposits  comprise  several  varieties,  one  of  the  mos 
common  consisting  of  poorly  consolidated  beds  of  sand; 
chloritic  material  cemented  with  manganese  oxide 
that  fill  inequalities  in  the  surface  of  hard  rocks.  Othe 
bedded  deposits  clearly  replace  limestone,  shale,  con 
glomerate,  or  other  rocks,  and  tabular  masses  of  ore  ar 
interbedded  with  strata  of  nearly  horizontal  limestom 

The  ore  consists  largely  of  pyrolusite,  but  many  de 
posits  contain  psilomelane,  manganite.  and  wad,  o 
mixtures  of  all  these  minerals.  The  richness  of  th 
deposits  varies  considerably.  Most  of  the  richest  masse 
are  associated  with  the  "jasper,"  but  masses  that  hav 
replaced  limestone  thoroughly  are  also  shown  on  analysi 
to  contain  a  high  content  of  manganese. 

Although  the  owners  and  operators  of  manganes 
properties  in  Cuba  desire  to  speed  up  production  whil 
the  need  for  the  ore  is  great  and  the  prices  are  gooc 
there  are  certain  hindrances,  aside  from  climatic  condi 
tions,  which  tend  to  retard  output.  These  can  be  k 
moved  to  some  extent  if  not  altogether. 

Difficulties  of  transportation  of  ore  from  mines  t 
railroads  have  been  mentioned,  and  there  seems  littl 
chance  for  improvement  without  assistance  from  th 
Cuban  federal  government  in  building  and  improvin 
cart  roads.  Haulage  by  caterpillar  tractors  may  eventi 
ally  supplant  some  of  the  haulage  by  animals.  The  hig 
cost  of  animal  haulage  of  course  prevents  the  produc 
tion  of  ore  from  many  deposits  at  a  distance  from  rai 
roads.  The  limitation  of  this  traffic  to  five  or  si 
months  of  the  year  further  handicaps  production. 

Shortage  of  railroad  cars  and  the  inability  of  th 
Cuban  railroad  to  handle  adequately  all  the  manganes 
ore  during  the  dry  season,  when  traffic  is  heaviest  bt 
cause  the  cane-grinding  season  also  falls  in  this  perioc 
is  an  additional  and  serious  handicap  to  the  output  c 
ore.  For  a  time  during  the  spring  of  1918  a  shortag 
of  ships  caused  ore  to  accumulate  at  the  docks  i 
Santiago  faster  than  it  could  be  removed,  but  it  is  undei 
stood  that  conditions  there  have  improved. 

The  marketing  of  ore  by  small  producers  is  attende 
by  more  or  less  friction,  between  buyers  and  seller 
over  sampling  and  analyses.  It  has  been  suggeste 
that  the  United  States  Government  detail  two  mei 
one  of  them  a  chemist  and  the  other  a  man  who  hs 
had  experience  in  sampling  ore,  to  act  as  umpires  i 
Santiago  in  the  sampling  and  analysis  of  manganes 
ore.  Production  seems  to  have  been  handicapped  b 
the  attitude  of  some  owners  of  lands  and  leasehold 
who  have  raised  the  price  of  royalties  so  high  as  to  dii 
courage  operations. 

If  railway  cars  and  ships  are  provided  for  transpor 
ing  the  ore,  food  for  the  mine  laborers,  and  explosive 
for  blasting,  the  outlook  for  a  steadily  increasing  pn 
duction  in  1918  and  1919  is  good.  It  is  believed  thf 
the  total  output  for  1918  should  be  between  IIO.OC 
and  125,000  tons,  more  than  90%  of  which  will  contai 
from  36  to  45%  manganese,  the  remainder  being  < 
still  higher  grade.  After  the  completion  of  a  narrov 
gage  track  to  certain  important  mines  east  of  Cristo,  i 
the  Santiago  district,  in  the  summer  of  1918,  an  i) 
creased  output  in  1919  is  assured.  Reserves  < 
manganese  ore  in  Oriente  Province  are  estimated  i 
700,000  to  800,000  tons,  more  than  85%  of  which 
in  the  district  northeast  of  Santiago. 
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The  28th  Engineers — A  Quarrying  Regiment 


By  HORACE  W.  EDMONDSON* 


ON  AUG.  1,  1917,  the  Chief  of  Engineers  issued  or- 
ders to  form  a  regiment  of  skilled  quarrymen,  to 
be  known  as  the  28th  Engineers.  Some  commis- 
j  sioned  officers  and  a  detachment  of  enlisted  men  formed 
jthe  nucleus,  and  the  regiment  has  been  fully  recruited 
with  volunteers  from  various  mining  and  quarrying  sec- 
tions throughout  the  United  States  and  from  selected 
I  men  from  the  engineer  training  camps.  The  majority  of 
the  commissioned  officers  are  graduates  of  the  training 
xamps  of  the  Engineer  Reserve  Corps  and  are  ex- 
perienced mining,  mechanical  or  civil  engineers.  Among 
the  privates  and  non-commissioned  officers  are  college 
graduates  and  men  who  previously  occupied  responsible 
positions  in  engineering  industries.  About  50%  of  the 
regiment  is  made  up  of  men  from  the  Middle  and  West- 
ern states;  45%  from  the  Eastern  section,  with  Penn- 
sylvania representing  15%.     In  the  remaining  5%  are 


one  mile  from  the  railroad  town  of  Woodbridge,  Virginia. 

Three  faces  were  exposed  in  the  quarry,  varying  from 
80  to  120  ft.  in  width  and  from  50  to  90  ft.  high,  in  a 
disturbed  shale  formation,  in  which  65%  gneiss  oc- 
curs. About  1000  ft.  north  of  the  crusher  plant  lay  a 
massive  gneissoid  formation,  but  the  fractured  condi- 
tion of  the  rocks  in  the  quarry  afforded  more  thorough 
practice  in  drilling,  in  stripping  and  sorting  of  rock,  so 
the  latter  site  was  selected.  The  bench  system  of  from 
15  to  20  sections  is  used,  drilling  being  done  by  two 
Ingersoll  rock  drills,  D-32  and  D-44,  mounted  on  tripods, 
using  li-in.  octagonal  steel  with  crossbit.  A  Jack- 
hamer,  with  l-in.  perforated  hexagonal  steel,  is  used  in 
blockholing. 

The  main -track  system  and  side-track  switches  are 
30-in.  gage,  with  a  25-lb.  rail.  Two-yard  dump  cars, 
hauled  by  mule  to  the  foot  of  a  30°  incline,  dump  into  a 


STAFF  OFFICERS,  28TH  ENGINEERS 
From  left  to  right:     1,  Capt.  F.  F.  Pike;  2,  Capt.  A.  D.  Monteith ;  3,  Maj.  C.  T.  Starr:  4,  Col.  C.  R.  Pettis; 
5,  Capt.  D.   Summers  ;  6,  Capt.  H.  W.  Edmondson  ;   7,  Lieut.  W.  J.  Dougherty 


men  who  come  from  Alaska,  Canada,  Hawaii,  Belgium, 
France  and  Italy. 

Col.  Charles  R.  Pettis,  of  the  Regular  Army,  is  in  com- 
mand. On  the  staff  are  Majors  Clarence  T.  Starr, 
Stuart  B.  Elliott  and  John  T.  Keenan.  The  Regimental 
Adjutant  is  Capt.  Daniel  Summers  and  the  Personnel 
Adjutant,  Capt.  A.  D.  Monteith.  Capt.  Horace  W.  Ed- 
mondson is  Engineer  Officer. 

The  regiment  as  such  has  received  training  in  quarry 
work  as  well  as  in  military  engineering.  Each  company 
has  been  organized  to  operate  as  a  unit,  by  distribution 
of  the  skilled  men  by  subsequent  training.  For  training 
purposes,  the  authorities  took  over  the  quarry  and 
crushing  plant  belonging  to  the  workhouse  of  the  Dis- 
trict of  Columbia,  situated  at  Occoquan,  and  established 
a  tent  camp  on  the  north  side  of  Occoquan  River,  about 

'Captain,  28th  Engineers. 


No.  3  Austin  gyratory  crusher,  and  the  product  is  ele- 
vated to  a  48  in.  x  12-ft.  trommel,  from  which  the  plus 
2Uin.  material  is  delivered  to  a  No.  6  Austin  gyratory, 
which  returns  to  the  same  circuit  as  the  discharge  from 
the  No.  3  gyratory.  The  storage  capacity  is  400  cu.yd., 
and  an  adjustable  chute  permits  the  direct  loading  of 
material  into  barges. 

Power  is  furnished  by  two  horizontal  tubular  boil- 
ers totaling  200  hp.,  using  soft  coal  as  fuel.  These  sup- 
ply steam  for  one  18  x  24-in.  horizontal  non-condensing 
Atlas  slide-valve  engine,  which  drives  the  crushing- 
plant  machinery,  and  also  for  the  9  x  9  x  11-in.  Chicago 
Pneumatic  air  compressor,  as  well  as  the  pumps. 

Under  the  supervision  of  the  regimental  engineer  of- 
ficer, each  company  operates  the  quarry  for  a  period  of 
two  weeks.  The  work  of  the  men  is  changed  from  time 
to  time,  and  they  are  classified  and  rated  according  to 
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their  aptitude  and  ability.  Individual  instruction  is 
given  in  the  care  and  use  of  explosives,  in  machine  drill- 
ing, tool  sharpening,  crusher  operation,  engine  care  and 
upkeep,  and  in  boiler  firing,  the  latter  with  a  view  to 
smoke  elimination.  Cost  sheets  are  kept  of  operations 
and  posted  in  both  company  and  regimental  offices,  a 
basis  of  $1.60  per  day  for  privates  and  $2  per  day  for 
non-commissioned  officers  being  adopted.  The  following 
costs  per  cubic  yard  are  for  the  month  of  June,  1918, 
and  are  based  on  a  total  of  2450  yd.  shipped,  represent- 
ing about  4000  yd.  handled  in  sorting  rock  for  ship- 
ment for  road  work: 

Labor— Stripping,  $0,045;  drilling,  $0,023;  loading 
and  sorting.  $0,242;  crushing,  $0,069;  power,  $0.08; 
barge  and  miscellaneous,  $0,035.  Supplies — Explosives, 
$0,051;  fuel,  $0,101,  and  lubricants,  $0,012.  Total, 
$0,668.  Four  and  one-half  yards  of  material  was  broken 
to  the  pound  of  40  ^c  dynamite  used. 

A  spirited  rivalry  exists  among  the  companies,  each 
striving  for  the  record  in  tonnage  and  cost.  This 
spirit  extends  to  the  squads  of  the  individual  companies, 
with  a  corporal  in  command.  The  company  command- 
ers were  able  to  classify  and  distribute  their  men  to  the 
best  advantage,  so  as  to  be  prepared  for  the  more  serious 
work  ahead. 

Intensive  military  training  has  been  given  the  men 
when  not  engaged  in  the  quarry,  and  the  regiment  is 
now  well  fitted  to  accept  any  of  the  responsibilities  of 
an  engineer  regiment.  In  fact,  as  the  men  perfected 
themselves  in  drill,  bayonet  work  and  military  routine, 
quarrying  became  a  secondary  consideration,  the  first 
being  a  desire  to  get  into  the  front  line  trenches  and 
try  their  skill  in  "No  Man's  Land." 


California  Crude-Oil  Prices 

The  prices  of  California  crude  oil  at  the  well  in  the 
San  Joaquin  and  the  Southern  fields,  posted  on  May  1, 
1918,  and  which  are  uniform  in  both  districts,  are  the 
highest  paid  in  recent  years  in  California,  and  repre- 
sent a  large  increase  since  1918.  In  the  San  Joaquin 
field  this  increase  ranged  from  82c.  per  bbl.  for  the 
highest  gravity  to  88c.  per  bbl.  for  low-gravity  oil.  The 
increase  in  the  Southern  field  ranged  from  63c.  to  72c. 
The  prices  are  $1.23  per  bbl.  for  low-gravity  and  $1.57 
for  the  highest. 

In  1913,  six  prices  were  named  in  the  San  Joaquin 
field,  ranging  from  35c.  per  bbl.  up  to  75c.  per  bbl.,  ac- 
cording to  gravity.  In  the  Southern  field  only  four 
prices  were  named,  ranging  from  60c.  per  bbl.  up  to  85c. 
The  low-gravity  oil  in  the  San  Joaquin  district  was 
lower  than  that  in  the  Southern  field.  The  methods  of 
fixing  prices  are  similar  in  the  two  districts.  In  Janu- 
ary, 1916,  the  same  range  of  gravities  was  maintained, 
but  the  prices  were  fixed  for  oil  above  18^  by  adding 
Ic.  per  bbl.  per  degree.  This  method  has  since  been 
maintained.  In  September,  1916,  the  gravities  were  ex- 
tended in  the  San  Joaquin  field,  and  in  November  the 
extension  wa.s  applied  to  the  Southern  field,  providing 
for  an  increa.se  of  0.03c.  per  bbl.  per  degree  for  oil  of 
38'  and  above.  The  prices  thus  announced  by  the 
Standard  Oil  Co.  are  the  ruling  prices  paid  by  other 
marketers  and  refiners,  and  are  not  likely  to  be  again  in- 
creased during  the  period  of  the  war. 


In  the  early  period  of  commercial  production  of  oi 
in  California,  beginning  in  1875,  a  record  of  price  move- 
ments was  not  kept.  But  in  the  period  of  35  years  tc 
and  including  1909  the  annual  production  records  are 
fairly  dependable,  showing  a  total  production  of  309,- 
077,701  bbl.,  of  an  estimated  total  value  of  $136,693,228. 
On  this  basis,  the  average  price  during  the  35-year 
period  was  approximately  45c.  per  bbl.  In  the  three 
years  following  (1910,  1911,  1912),  the  total  produc- 
tion was  252,034,975  bbl.,  and  the  recorded  value  totaled 
$120,109,974,  or  an  average  price  of  approximately  48c. 
per  bbl.  The  price  in  1909  varied  from  45c.  to  70c.  per 
bbl.,  and  these  figures  represent  approximately  the  aver- 
age movement  during  a  period  of  about  40  years.  Oc- 
casionally high  prices  were  paid  for  high-gravity  oil, 
one  record  in  1909  showing  a  price  of  $1.10  per  bbl.  But 
another  record  in  earlier  years  shows  prices  as  low  as 
15c.  and  as  high  as  75c.  for  low-gravity  oil. 


Bounty  on  Gold  Proposed 

Improvement  of  the  gold  situation  was  the  theme  of 
discussion  at  the  International  Gold  Conference  of  the 
Northwest  Mining  Association  which  met  in  Spokane, 
Wash.,  on  Sept.  5  and  6.  Alaska,  British  Columbia, 
Washington,  Idaho,  Montana  and  Oregon  were  repre- 
sented in  the  conference.  The  following  resolutions,  in- 
troduced by  Frank  A.  Ross,  mining  engineer  and  vice 
president  of  the  association,  were  unanimously  adopted 
by  the  conference: 

Resolved,  That  the  grant  of  priority  rights  in  the  purchase  and 
transportation  of  materials,  machinery  and  general  mining  sup- 
plies be  enforced,  and  that,  as  far  as  possible,  such  items  of 
expense  as  taxes  and  freight  rates  be  restored  to  pre-war  levels; 

That  the  laboi-  necessary  to  the  operation  of  mines  producing 
gold-bearing  oi'es  be  assigned  to  them  ; 

That  main  lines  of  motor-truck  roads  be  built  from  railroad 
points  into  the  distributing  centers  of  promising  but  commercially 
inaccessible  gold  fl'^lds ;  for  instance,  such  as  those  of  central 
Idaho  ;  also,  that  trails  or  wagon  roads  connecting  with  theee 
main  roads  be  opened  to  promising  camps  in  cases  where  the 
routes  thereto  lie  through   Government  reserves  ; 

That  financial  aid  or  credit  be  extended  to  such  individual 
properties  as  may  be  judged  by  Government  specialists  to  be 
capable  of  producing  appreciable  quantities  of  gold  or  other 
metals  essential  to  the  conduct  of  the  war  ; 

That  a  bounty  be  paid  upon  every  ounce  of  new  gold  produced 
by  the  mines  of  the  nation,  the  amount  of  which  bounty  shall, 
from  time  to  time,  be  determined  by  the  proper  authorities  to 
be  sufficient  to  encourage  the  mining  of  gold-bearing  ores  by  in- 
suring a  reasonable  ijrofit  therein  :  the  said  bounty  to  be  consid- 
ered a  permissible  war  expedient  and  expense  that  in  no  way 
cvffects  the  international,  or  standard,  value  of  gold. 

The  bounty  on  gold  referred  to  in  the  resolutions  was 
discussed  by  Mr.  Ross  in  a  paper  on  "The  Gold  Situa- 
tion and  Its  Remedies,"  in  which  he  suggested  ways  of 
insuring  that  the  proposed  bounty  should  reach  only 
those  entitled  to  it.  These  provided  for  indentification 
of  those  seeking  to  sell  gold ;  that  the  metal  be  purchased 
only  at  designated  places ;  that  applicants  for  the  bounty 
present  properly  certified  settlement  sheets  from  the 
mint,  smeltery,  etc.,  that  bought  their  bullion  or  ores; 
and  that  such  sheets  be  certified  by  Government  "in- 
spectors of  ore  shipments."  These  inspectors  were  to 
be  officials  having  the  requisite  technical  knowledge  and 
experience  and  appointed  as  a  war  measure  to  represent 
the  Government  at  the  "relatively  few  public  places  re- 
ceiving and  buying  gold-bearing  ores  or  crude  alloys 
containing  gold."  The  conference  was  attended  by  many 
representative  mining  men  of  the  Pacific  Northwest. 
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Argentine-Bolivian  Petroleum* 

By  Stanley  C.  Herold 

,  Extending  from  northern  Argentine  northward  into 
;entral  Bolivia  is  a  belt  of  petroleum  seepages.  On  ac- 
count of  the  remoteness  of  the  district,  it  has  hereto- 
fore been  little  considered  by  oil  operators.  The 
l-egional  geology  is  comparatively  w^ell  understood,  but 
'he  local  features  have  not  been  carefully  detailed.  The 
[ireas  extend  in  a  narrow  belt  from  the  north-central 
'jart  of  the  Province  of  Salta,  Argentina,  northward  into 
the  central  part  of  Bolivia.  This  belt  lies  in  a  direction 
|\  few  degrees  east  of  north,  slightly  curved,  with  its 
concave  flexure  to  the  west,  passing  through  the  border 
:;own  of  Yacuiva  at  latitude  22°  S  and  longitude  63''  30' 
W  of  Greenwich.  It  extends  from  18°  S  to  23°  S 
latitude. 

To  the  west  of  the  field  lie  the  frontal  ranges  of  the 
Andes  system,  beyond  which  extend  high  rugged  moun- 
i;ains,  deep,  narrow  gorges  and  high  plateaus,  culmi- 
nating in  the  crest  of  the  continental  range.  Toward  the 
jast  extends  the  great  expansive  plain,  reaching  over 
northeast  Argentine,  southeast  Bolivia,  northern  Para- 
guay and  into  southern  Brazil.  Notable  seepages  of  oil 
'jccur  in  the  following  political  subdivisions  of  the  two 
countries :  Argentine — Department  of  Oran,  Province 
if  Salta.  Bolivia — Departments  of  Tarija,  Sucre, 
(Chuquisaca),  and  Santa  Cruz. 

'  The  climate  of  this  region  is  sub-tropical,  with  tem- 
perature variation  between  40°  F.  in  winter  and  90°  F. 
in  sum.mer.  Occasionally  more  extreme  temperatures  of 
[30°  and  115°  are  experienced,  though  generally  for 
^hort  duration  only.  The  humidity  of  the  summer 
[atmosphere  is  rather  oppressive,  and  rainfall  at  this 
jseason  is  heavy.  The  winter  months  are  rainless,  to 
Such  an  extent  that  resident  natives  suffer  from  lack  of 
^ood  water  for  domestic  purposes. 

I  The  terminal  at  the  town  of  Embarcacion,  in  Argen- 
tina, is  the  nearest  approach  made  by  a  railroad  to  the 
pil  region.  This  road  is  a  narrow-gage  line  operated 
tJnder  the  management  of  the  Ferrocarril  Central  Norte. 
!;onnecting  the  cities  of  Tucuman,  Salta,  and  Em- 
barcacion, with  a  junction  point  between  the  latter  two 
lat  Gliemes.  The  broad-gage  line  of  the  Ferrocarril 
pentral  Argentina  connects  Tucuman  with  Buenos  Aires. 
'  Seepages  of  oil,  and  asphalt  deposits,  have  been  known 
lO  exist  in  this  part  of  the  continent  for  many  years. 
The  native  Indians  had  used  oil  for  medicinal  purposes 
aid  knew  of  its  inflammability  before  the  arrival  of  the 
Ifirst  Spanish  explorers.  To  this  day,  small  quantities 
are  collected  by  both  Indians  and  civilized  people  for 
domestic  use,  as  it  is  often  of  such  high  quality  that  it 
may  be  used  in  crude  lamps  in  its  natural  state.  Several 
springs  are  persistent  in  their  flow,  though  they  give 
only  two  or  three  quarts,  individually,  per  day.  In 
addition  to  these,  numerous  other  localities  have  been 
reported  by  competent  natives  to  show  signs  of  oil. 
These  are  in  creeks  crossing  the  same  line,  and  are 
said  to  show  oil  on  the  surface  of  quiet  water  before  the 
drying-up  of  the  streams.  During  the  dry  season  the 
oil  can  sometimes  be  detected  by  odor  from  fresh  soil 
at  these  places. 
j    The  results  of  the  development  attempted  in  the  past 

*Excerpt  from  a  paper  to  be  presented  at  the  New  York  nicet- 
'ng  of  the  A.   I.  M.   E..  February,  1919. 


have  been  unsatisfactory,  owing  principally  to  lack  of 
suflicient  knowledge  on  the  part  of  the  operators  con- 
cerning the  stratigraphic  and  structural  conditions 
existing  in  the  field.  Wells  have  been  placed  in  localities 
"where  there  would  seem  to  bo  no  possibility  of  reaching 
oil  horizons  in  evidence  on  adjoining  ground,  and  where 
local  structural  conditions  are  not  particularly  favor- 
able for  the  accumulation  of  petroleum  below  the  sur- 
face. Obviously,  such  wells  are  unable  to  give  definite 
proof  regarding  the  possibilities  of  the  field  at  large, 
and  represent  an  almost  useless  expenditure. 

Other  enterprises  have  failed  on  account  of  financial 
difficulties,  lack  of  proper  organization,  or  mismanage- 
ment. A  company  intending  to  work  in  this  field  should 
have  suflScient  capital  to  tide  it  over  excessive  costs 
before  expected  returns.  A  well  of  3000  ft.  (914  m.) 
depth  may  be  estimated  to  cost  between  $65,000  and 
$75,000.  Transportation  and  imported  labor  are  ex- 
pensive, and  delays  are  frequently  due  to  the  large  quan- 
tity of  spare  parts  necessarily  required.  Drillers  mu.st 
be  carefully  selected.  Proficiency  does  not  seem  to  be 
a  more  important  qualification  than  personality  and 
adaptability,  for  in  camp  the  companionship  must  be 
agreeable,  and  modern  conveniences  are  generally 
absent. 

Although  thousands  of  claims  have  been  legally 
granted  by  the  governments  of  Argentina  and  Bolivia, 
only  seven  or  eight  honest  attempts  have  been  made  to 
develop  various  sections  of  the  field.  At  present,  access 
to  tiie  region  is  somewhat  diflScult,  but  no  serious  prob- 
lem would  be  encountered  in  improving  the  conditions. 
The  nearest  railroad  terminal  is  114  miles  south  of  the 
Bolivian  border,  or  72  miles  from  the  nearest  manifesta- 
tion of  petroleum  in  natural  springs. 

Native  labor  is  good,  and  government  policies  are 
sympathetic  toward  foreign  exploitation,  't'hough  the 
structural  features  of  the  region,  as  a  unit,  have  been 
worked  out  by  reconnaissance  surveys,  there  still  remain 
many  local  sections  upon  which  no  detail  study  has  been 
made.  Several  small  areas  have  been  proved  unfavor- 
able for  production,  though  the  region  as  a  whole  cannot 
be  condemned  on  this  account. 


Rights  Against  Railway  Company 

By  a.  L.  H.  Street'- 

A  railway  company  is  liable  for  the  value  of  ore 
shipped  at  the  instance  of  a  third  person,  after  being 
notified  by  the  real  owner  of  his  ownership  and  not 
to  transport  the  ore,  although  such  third  person  fur- 
nished the  railway  company  with  an  afl[idavit  that  he 
was  the  owner.  This  is  the  gist  of  the  decision  handed 
down  by  the  Nevada  Supreme  Court  in  the  late  case  of 
Dixon  vs.  Southern  Pacific  Co.  (172  Pacific  Reporter, 
368.)  The  court  holds  that  the  mere  fact  that  a  rail- 
way company  transports  property  at  the  instance  of 
one  not  the  owner  thereof  does  not  render  the  company 
liable  in  damages  to  the  true  owner,  but  that,  where 
the  true  owner  makes  proper  demand,  any  subsequent 
disregard  of  that  demand  constitutes  a  wrongful  ap- 
propriation of  the  property  by  the  carrier,  rendering 
it  liable  for  the  value  of  such  property. 


Attorney  at  law.   S20  Security  Bldg..  Minneapolis,  Minnesota. 
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Examples  of  Mill  Construction 
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CYANIDE  TANKS  UNDER  COiNJ3TKUCTiON   AT   GOLDFIELD  CONSOLIDATED  MILL,  GOLDFIELD,  NEVADA 


TBMi^OliAKY  STOKAGJi  OF  STAMP  STliMS   AND   MOKTAUS,  GOLDFIELD  CONSOLIDATED  MINES  COMPANY 
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CONSTRUCTIXG   MILL   FRAMEWORK   AT    GOLDFIELD   CONSOLIDATED  ^'^^-T-   '^^jf'^.VJ    ...         ,         -  •„,,,^-. 
Tliese  photographs,  showing  portions  of  the  Goldfleld  mill  during, process  of  construction  in  1909.  will  avuud.^  b«  o£  mteict 

as  examples  of  mill  construction 
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Alining  Notes  From  British  Columbia 
Victoria  Correspondence 

With  reference  to  the  drive  being  made  by  officials 
of  the  geological  branch  of  the  Canadian  Mines  Depart- 
ment to  open  up  platinum  deposits  in  British  Columbia, 
an  effort  which  is  being  assisted  and  supported  in  every 
possible  way  by  the  Provincial  Department,  it  is  inter- 
esting to  note  that  some  excitement  has  been  occasioned 
in  East  Kootenay  by  the  reported  discovery,  on  Toby 
Creek,  of  rich  platinum  and  gold  placers.  Two  parties 
are  testing  ground  and  locating  bedrock,  one  from 
Vancouver  and  the  other  from  the  town  of  Athlamer, 
which  is  situated  at  the  junction  of  Toby  Creek 
and  the  Columbia  River.  The  platinum  is  said  to  be 
found  in  flakes  and  as  small  nuggets  mixed  with  the 
coarse  gold.  High  water  and  rain  have  hindered  de- 
velopment somewhat,  and,  meanwhile,  numbers  of  resi- 
dents of  the  district  are  hurrying  to  the  locality,  which 
is  easily  accessible,  to   stake   and   record  claims. 

Recent  mention  was  made  that  platinum  had  been  dis- 
covered in  the  Nome  property,  Cariboo  Creek,  by  J. 
Nordquist.  The  first  assays  made,  if  the  claims  are  to 
be  credited,  showed  the  presence  of  the  mineral,  but 
samples  sent  to  the  provincial  analyst  failed  to  dis- 
close platinum. 

Discoveries  of  manganese  deposits  in  the  Cowichan 
district,  Vancouver  Island,  promise  to  prove  of  consider- 
able importance,  from  a  mining  standpoint  to  this  sec- 
tion of  British  Columbia,  and  are  all  the  more  im- 
portant because  manganese  is  essential  in  munition 
manufacture.  Samples  treated  by  the  provincial  min- 
eralogist are  said  to  indicate  the  presence  of  ore  of  the 
character  required.  A  Vancouver  firm's  certificate 
shows  46.20^6  manganese,  26.92^^o  silica,  and  0.064% 
phosphorus,  whereas  a  Seattle  assay  gives  manganese 
54^c  and  silica  18.4^r.  The  fact  that  G.  C.  McKenzie, 
representing  the  geological  branch  of  the  Canadian 
Uines  Department,  is  making  a  personal  inspection  of 
the  property,  is  taken  as  evidence  of  the  interest  ex- 
cited in  official  circles  by  these  valuations.  The  owners 
are  confident  that  the  government  will  do  all  in  its  power 
to  hasten  the  development  of  the  claims.  It  is  pointed 
out  that  the  ore,  to  judge  from  assays,  is  of  such  a  char- 
acter that  it  can  easily  be  handled.  A  concentrating 
mill  will  be  needed.  This,  it  is  suggested,  might  be  con- 
structed in  a  short  time  at  Duncan,  the  center  of 
Cowichan,  the  ore  being  shipped  from  the  claims  down 
Cowichan  Lake  by  water  and  thence  by  rail  to  the  town. 

The  resident  mining  engineer  for  the  Western  Dis- 
trict of  British  Columbia,  W.  M.  Brewer,  speaks  enthu- 
siastically with  regard  to  present  conditions  of  the 
mining  industry  in  this  section  of  the  province. 
Some  of  the  activities  that  have  come  to  his  attention 
are  thus  summarized:  The  Phelps  Dodge  interests  have 
taken  bonds  on  the  Eraser  group  (East  Sooke)  ;  the 
Ladysmith  Smelting  Corporation  has  bonded  the  Willow 
Grouse,  Cowichan  Lake;  and  the  Sunlock  Mines,  Jordan 
River,  are  being  run  by  Patrick  Stewart  for  a  Van- 
couver company.  In  the  Alberni  Canal  region,  Samuel 
Ryder,  of  St.  Albans,  England,  has  installed  new  bunk- 
ers and  a  compressor  plant  at  the  old  Monitor  mine, 
which  was  sold  three  years  ago  for  taxes.  It  is  reported 
that  a  large  body  of  ore  ha.s  been  blocked  out.  At 
Quatsino  Sound,  also  Vancouver  Island,  the  Coast  Cop- 


per Co.  is  working  the  Old  Sport  group,  on  Elk  La] 
and  plans  are  said  to  be  under  way  for  a  16-mile  ra 
road  from  the  mines  to  the  coast.  At  Sidney  Inlet,  t 
Tidewater  Copper  Co.,  of  New  York,  is  working  on  | 
Indian  Chief  group,  a  former  Dwedney  holding,  and* 
Knights  Inlet  the  Princess  and  Union  groups  are  beii 
operated.  Work  is  proceeding  on  the  Texada  Isla 
properties,  and  prospecting  forces  are  working  ev^I 
where,  particularly  on  Hervis  Inlet. 

The  Canada  Copper  Corporation  is  making  sati 
factory  progress  in  the  development  of  its  immense  d 
posits  of  low-grade  copper  at  Copper  Mountain,  ai 
should  be  in  a  position  to  begin  production  on  a  Ian 
scale  at  an  early  date.  It  is  estimated  that  before  wo 
starts  in  the  actual  taking  out  of  ore,  the  company  vi 
have  expended  $3  000,000.  Miles  of  road  for  the  use 
wagons  and  automobile  trucks  have  been  built  to  % 
mill  site,  situated  four  miles  from  Princeton;  and  a  sv 
mill  capable  of  cutting  between  16,000  and  18,000  ft 
day  has  been  installed.  Some  excavating  has  been  da 
for  foundations  for  the  concentrating  plant,  \^ 
will  have  a  capacity  of  2000  tons  daily;  and  some  of  I 
timber  to  be  used  in  construction  work  has  been  pi 
pared.  The  company  has  been  engaged  in  the  develo 
ment  of  its  Copper  Mountain  properties  for  seven  ' 
eight  years. 

Mrs.  A.  E.  Jowett,  of  Trout  Lake,  who  was  the  on 
woman  prospector  in  attendance  at  the  recent  minii 
convention  at  Revelstoke,  has  been  able  to  demonstra 
that,  even  in  a  rugged  country  such  as  the  Kootenays  < 
British  Columbia,  a  member  of  the  fair  sex  can  80 
cessfully  locate,  record,  and  arrange  for  the  developmei 
of  mineral.  Mrs.  Jowett  has  been  prospecting  in  13 
neighborhood  of  Trout  Lake  for  a  number  of  years,  ai 
is  the  owner  of  a  number  of  promising  properties.  Oi 
of  these  is  known  as  the  Foggy  Day  Claim.  It  hi 
shipped  nine  tons  of  ore  giving  returns  of  4.29  oz.  i 
gold,  16  oz.  in  silver,  and  4.6%  lead,  with  an  assay  vail 
of  about  $100  a  ton.  .^ 


Labor  for  Magnesite  Production 

The  Northwest  Magnesite  Co.,  with  a  mine  and  pltt 
at  Chewelah,  Wash.,  produces  about  three-quarters  ^ 
the  magnesite  used  by  the  steel  companies  in  the  Unit( 
States,  and  is  capable  of  an  output  of  10,000  tons  p< 
month.     Tha  employees   are  classified   as   follows: 

Classification :  Number 

.Suijerintt-ndents     

Clerks     

Watchmen   and   janitors 

Crus-hcrmen    and    helper j H 

LaboriT.s    H 

Convt  yormen      

W^eighers 

Team.«ters  and   trackme;; 

Burner.s  and  heli)ers l*' 

Coal  oi)erator  i    T 

Chemists    and    holixTS I 

Electricians    and    helper.- | 

Carpenters  and  helpers If 

Blacksmith    and    helpers 4 

(Icneral   mechan'c  •■    • 

Foremen     I 

Compressn-TTH-n    t 

Miners    10 

Muck,  rs     7} 

Samplers    1' 

Trammers    I 

Timbermcn      I 

Tramway  operators    15 

Total     291 

Previous  to  the  war  practically  all  the  magnesite  UW 
by  the  steel  companies  was  imported  from  Austria. 

Remember  the  Comfort  Fund  of  the  27th  EnRineerB. 
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Your  Part 

By  Berton  Braley 

YOU  can't  do  too  much  for  your  country,  no  matter  how  much  you  may  do; 
The  soldier  who  fights  in  the  trenches  is  doing  enough,  but  for  You, 
For  you  and  for  me  and  the  others  who  live  here  in  safety  at  home. 
Our  burden  is  light  to  the  burden  of  fighting  men,  over  the  foam. 
We  can't  do  enough  in  proportion  to  what  they're  accomplishing  there, 
But  we  can  do  our  best  and  our  finest,  we  can  do  our  ultimate  share. 
And  that  means  to  toil  and  endeavor,  to  sacrifice  much  that  we  crave. 
To  speed  up  our  task  and  be  cheerful,  to  hold  down  our  outgo — and  save! 

YOU  can't  do  too  much  for  your  country,  but  why  not  do  all  that  you  can? 
Your  job  is  a  part  of  the  conflict — you  fit  in  the  general  plan ; 
And  less  than  your  best  is  disloyal,  it  means  that  you're  slacking  your  part, 
When  all  of  your  powers  are  needed,  of  body  and  brain,  and  of  heart. 
Then,  when  you  have  given  your  utmost  of  thinking  and  toiling  and  sweat, 
You  still  have  a  duty  to  finish,  the  end  of  your  task  is  not  yet. 
Dig  down,  till  it  hurts,  in  your  income ;  dig  up,  till  you're  broke — and  beyond ; 
You  can't  do  too  much  for  your  country,  you  can't  save  too  much  for  a  bond! 

THIS  isn't  a  question  of  "almost,"  or  "just  about,"  "nearly,"  and  "quite"; 
Your  all  is  the  least  that  is  needed  to  win  in  this  world-shaking  fight; 
Your  all  of  achievement  and  effort,  your  all  of  possessions  and  cash. 
To  build  up  the  might  of  the  nation  and  strengthen  its  thews  for  the  smash. 
The  smash  that  shall  conquer  the  Teuton— your  all  is  the  least  you  can  do! 
The  limit  of  human  resources  is  needed  now,  brethren — come  through! 
Come  through  with  your  uttermost  service,  with  every  last  cent  that  you  own; 
Go  over  the  top  with  your  labor — and  over  the  top  with  the  Loan! 
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Essential  and  Non-Essential  Employees 

The  vexed  question  of  the  status  of  an  employee  in 
an  industrial  organization — his  replaceability  or  irre- 
placeability  without  positive  detriment  to  output — is 
dealt  with  in  a  pamphlet  issued  by  the  Northwest  Mag- 
nesite  Co.  to  its  workmen,  which  certifies  the  classifica- 
tion of  the  bearer.  Information  in  relation  to  various 
employments  is  also  given,  and  the  data  are  arranged 
so  that  the  draft  board,  or  other  oflScial  body  concerned, 
may  have  authentic  facts  regarding  the  specialized 
work  being  performed  by  certain  employees,  and  may 
be  able  to  judge  as  to  how  the  interests  of  the  country 
may  best  be  served  by  avoiding  unnecessary  dislocation 
of  industry,  and  by  exempting  from  service  those  who 
are  really  indispensable. 

The  company  has  developed  a  property  at  Chewelah, 
Wash.,  and  erected  a  plant,  the  capacity  of  which  is 
10,000  tons  per  month.  The  product — magnesite — is 
used  almost  entirely  in  steel  manufacture,  and  is  there- 
fore essentially  a  war  material.  The  employees  are 
classified  into  23  groups,  and  comments  are  made  as  to 
their  individual  value  in  the  industry. 

Superintendents 

The  plant  was  designed  and  erected  without  the  sug- 
gestive assistance  of  precedent  or  example,  there  being 
no  installation  in  the  world  producing  an  article  under 
the  same  conditions.  The  general  superintendent  has 
been  in  constant  touch  with  operations,  and  could  not 
be  replaced  without  seriously  imparing  production.  The 
mine  superintendent  is  the  only  man  in  the  United 
States  qualified  intelligently  to  mine  magnesite,  and 
his  continuous  training  since  the  property  was  dis- 
covered gives  him  the  necessary  knowledge  of  the  char- 
acter of  the  rock.  It  is  felt  that  his  loss  would  seriously 
affect  the  industry  and  that  he  could  not  better  serve 
his  country  than  to  continue  to  act  in  his  present 
capacity. 

Clerks 

A  chief  clerk  and  three  assistants  are  required,  two 
men  and  two  women.  It  is  not  possible  to  employ  women 
exclusively,  and  it  is  therefore  essential  to  maintain  the 
organization  as  it  now  exists.  The  chief  clerk  is  con" 
sidered  essential. 

Watchmen  and  Janitors 

Any  one  employed  by  this  company  under  this  classi- 
fication may  be  replaced  without  seriously  interfering 
with  production. 

Crushermen  and  Helpers 

These  men  are  employed  in  two  grinding  mills  re- 
ducing the  raw  ore  to  the  proper  size.  The  head  crush- 
erman  and  helpers  are  essential,  require  special  train- 
ing and  would  be  difficult  to  replace. 

Laborers 

The  laborers  employed  at  the  mine  and  at  the  reduc- 
tion works  are  a  migratory  class,  and  a  certain  number 
are  essential  to  efficient  operation.  The  character  of  the 
work  which  they  perform  is  not  skilled,  and  they  may 
readily  be  replaced  from  whatever  common  labor  sup- 
ply may  remain  in  the  United  States  after  drafts  are 
completed.  The  plant  is  operated  automatically  wher- 
ever machinery  can  be  employed. 


Conveyormen 

These  workmen  are  employed  in  connection  with  thi 
conveyors  which  are  used  in  transporting  the  reel 
through  the  various  treatments.  By  having  men  quali 
fied  to  maintain  these  conveyors,  the  necessity  for  othei 
labor  is  eliminated.  A  conveyorman  may  be  classifie( 
as  semi-essential  to  the  business,  for  the  reason  that  i: 
other  labor  is  available  it  can  be  trained  in  a  few  days  t( 
understand  the  work. 

Weighers,  Teamsters  and  Truckmen 

Certain  men  are  required  to  weigh  material  continu- 
ously, and  this  work  requires  only  ordinary  ability 
Teamsters  and  truckmen  are  essential,  and  this  wort 
should  be  done  by  men  over  draft  age. 

Burners  and  Helpers  ' 

Burners  and  helpers  are  essential  to  operation  and 
require  long  experience  in  order  to  be  able  properly  tc 
burn  the  material  and  to  manufacture  the  finished 
product. 

Coal  Operators 

The  burning  of  powdered  coal  in  the  kilns  is  essential 
The  powdered-coal  plant  contains  complicated  machinery 
and  requires  mechanical  knowledge  and  training  in 
order  to  operate  it  successfully. 

Chemist  and  Helpeks 

A  chemist  and  an  assistant  are  employed,  and  they 
have  for  the  last  two  years  been  daily  analyzing  mag- 
nesite. These  chemists,  on  account  of  their  experience, 
are  probably  the  best  qualified  in  the  United  States  to 
analyze  magnesite. 

Electricians  and  Helpers 

Three  electricians,  one  on  each  shift,  are  employed 
in  the  operation  of  the  power  plant  and  the  maintaining 
of  a  1500-hp.  installation  of  small  motors.  There  would 
be  great  difliculty  replacing  them,  because  any  interrup- 
tion in  power  causes  the  idleness  of  the  remainder  of 
the  labor. 

Carpenters,  Blacksmiths,  and  Helpers 

Carpenters  may  be  obtained  from  men  over  the  draft 
age.  A  blacksmith  and  helper  are  essential,  but  may 
also  be  obtained  from  men  over  the  draft  age. 

Mechanics  and  Foremen  «< 

A  few  special  mechanics  are  employed  who  are  thor- 
oughly familiar  with  the  plant  and  would  be  hard  to 
replace.  The  foremen  are  next  in  importance  to  the 
superintendents,  as  they  have  been  employed  since  the 
beginning,  and  their  familiarity  with  the  process  makes 
them  invaluable.  They  cannot  be  replaced  by  any  other 
men,  as  no  one  else  is  familiar  with  the  manufacture  of 
this  material  as  it  is  being  made  by  this  company. 

Compressormen 

These  employees  operate  the  air  compressor,  and 
though  essential  to  the  industry,  it  is  felt  that  men  over 
the  draft  age  should  be  employed. 

Miners 

On  account  of  the  great  scarcity  of  miners  in  the 
United  States,  due  to  the  fact  that  many  of  them  have 
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already  been  drawn  into  the  active  service,  it  has  been 
impossible  to  obtain  sufficient  men  of  this  class.  They 
are  absolutely  essential. 

Muckers 

The  muckers  who  are  working  at  the  mine  are  practi- 
cally ordinary  labor,  and  most  of  them  are  over  the 
draft  age.    There  is  an  insufficient  supply. 

Samplers 

Owing  to  the  fact  that  the  deposit  in  this  district  is 
the  only  one  of  its  character  in  the  United  States,  special 
samplers  have  been  trained,  who  are  qualified  by  long 
experience  to  tell  by  sight  the  character  of  the  ore  re 
quired.  These  men  cannot  be  replaced  without  long 
training  and  serious  loss  to  the  industry. 

Trammers  and  Timbermen 

Trammers  are  laborers.  There  is  an  insufficient  supply 
of  this  class  of  labor.  Timbermen  are  a  trained  class 
qualified  to  timber  a  mine  and  protect  the  lives  of  their 
fellow  workers.     The  supply  is  insufficient. 

Tramway  Operators 

These  men  are  occupied  in  the  operation  of  an  aerial 
rope  tramway,  and  should  be  placed  in  the  same 
class  as  railroad  operators.  They  are  essential  to  the 
industry. 

It  will  be  noted  that,  of  the  number  of  men  required 
to  operate  the  property,  certain  are  essential,  whereas 
others  may  be  drawn  from  the  labor  supply  that  re- 
mains after  the  draft  has  been  completed.  The  com- 
pany expects  to  share  in  the  inconvenience  and  strain 
which  will  be  caused  by  the  draft;  and  the  information 
given  is  intended  as  a  guide,  and  should  not  be  construed 
as  a  plea  for  exemptions,  other  than  in  the  case  of  those 
who,  on  account  of  their  experience  in  an  industry 
hitherto  unknown  in  the  United  States,  may  well  be 
allov/ed  to  remain  in  their  present  occupations. 


John  C.  Greenway  a  Lieutenant  Colonel 

When  John  C.  Greenway,  the  former  manager  of  the 
Calumet  &  Arizona  Mining  Co.,  left  Arizona  for  France 
a  year  ago,  he  went  as  a  major  of  engineers,  but  he  is 
now  a  lieutenant  colonel  of  infantry.  Lieutenant 
Colonel  Greenway  only  recently  received  his  promotion, 
and  it  was  at  his  own  request  that  he  was  transferred 
to  another  branch  of  the  service.  The  Arizona  Repub- 
lican has  recently  published  a  sketch  of  Colonel  Green- 
way's  career,  in  which  it  says: 

"He  won  his  promotion  by  fighting  in  the  hottest 
battle  of  the  front  when  the  German  horde  was  turned 
back  below  Chateau  Thierry.  He  is  the  most  distin- 
guished Arizonian  in  the  war.  When  the  Spanish-Amer- 
ican War  broke  out,  Mr.  Greenway,  already  established 
in  a  promising  career,  dropped  everything,  joined  the 
Rough  Riders,  and  so  bore  himself  as  to  be  given  dis- 
tinguished mention  in  Colonel  Roosevelt's  book  on  the 
Cuban  campaign.  He  retired  at  the  end  of  the  war  with 
a  captaincy. 

Captain  Greenway  resumed  his  work,  and  seven  or 
eight  years  ago  became  the  most  efficient  general  man- 
ager of  the  Calumet  &  Arizona  Mining  Co.  At  the 
time  America  entered  the  conflict.  Captain  Greenway's 


responsibilities  as  general  manager  were  heavier  than 
ever.  He  was  developing  the  great  Ajo  district.  But 
there  was  no  position  in  the  country,  whatever  its 
need  of  him  or  its  allurement  for  him,  that  could  have 
held  him, 

"Colonel  Greenway  is  not  a  seeker  of  adventure;  only 
a  doer  of  what  he  sees  to  be  his  duty.  He  is  as  honest 
as  he  is  courageous  and  American.  Soon  after  he 
became  general  manager  of  the  Calumet  &  Arizona,  the 
name  of  "Dividend  Johnny"  was  applied  to  him  because 
of  his  highly  successful  operation  of  that  property. 

"During  his  direction  of  the  operations  of  the  com- 
pany it  was  only  twice  subjected  to  strikes.  One  oc- 
curred at  Ajo  a  couple  of  years  ago,  an  I.  W.  W,  agi- 
tation.   The  other  was  at  Bisbee  a  year  ago  last  summer. 

"The  mining  interests  'iiber  alles'  was  never  the 
slogan  of  Colonel  Greenway.  If  the  mining  interests 
were  in  his  opinion  right,  he  was  with  them,  but  if  he 
believed  their  claims  to  be  unjust,  he  withdrew  from 
them.  He  always  worked  in  the  open.  Friends  and  op- 
ponents never  had  to  indulge  in  conjecture  a.s  to  where 
Greenway  stood.  He  was  loyal  to  his  friends  and  his 
affiliations,  but  he  was  always  his  own  man." 


Fluorspar  Output  Estimated  for  1918 

The  production  of  fluorspar  in  1918  is  estimated  by 
the  U.  S.  Geological  Survey  at  100,000  short  tons  for 
the  first  half  and  118,000  short  tons  for  the  last  half, 
the  total  for  the  year  being  218,000  short  tons.  The 
amount  as  estimated  is  considerably  less  than  it  might 
he  if  sufficient  labor,  machinery,  and  other  supplies 
were  available.  The  shipments  for  the  first  half  of 
1918  are  estimated  at  approximately  108,000  short  tons, 
and  there  were  about  10,560  tons  of  spar  in  stock  at 
the  mines,  only  about  2000  tons  of  which  had  not  been 
sold  or  contracted  for  on  July  1,  1918. 

Shipments  of  spar  from  the  mines  in  1917  were 
218,828  short  tons,  valued  at  $2,287,722,  an  average 
price  of  $10.45  a  ton,  compared  with  155,735  tons, 
valued  at  $922,654,  or  $5.92  a  ton,  in  1916.  This  repre- 
sents an  increase  in  total  tonnage  of  40.5%  and  in 
total  value  of  nearly  148%.  The  quantity  of  crude 
fluorspar  mined  in  the  United  States  in  1917  reached  a 
total  of  280,825  short  tons,  compared  with  175,165 
tons  in  1916,  an  increase  of  more  than  60%.  The 
stocks  of  marketable  spar  on  hand  at  the  end  of  1917 
amounted  to  21,655  short  tons,  compared  with  3666 
tons  at  the  end  of  1916,  but  a  considerable  part  of  this 
stock  was  under  contract,  awaiting  cars,  boats,  or 
weather  favorable  for  shipment. 

The  demand  for  fluorspar  may  be  said  to  be  governed 
mainly  by  the  openhearth  steel  industry,  so  that  sup- 
plies that  are  within  reach  of  steel-making  centers  are 
certain  to  be  drawn  on  heavily  during  war  times. 
Mines  in  all  producing  states  except  Arizona  reported 
an  exceptionally  heavy  demand  during  1917,  and  the 
high  prices  stimulated  prospecting  and  led  to  the  open- 
ing of  many  hitherto  unworked  deposits  of  fluor-spar 
in  Illinois,  Kentucky,  and  Colorado. 


Diamond  Exports  from  Amsterdam  to  the  United  States 
totalled  $1,419,800  in  value  for  the  quarter  ended  June  30, 
according  to  the  Department  of  Commerce. 
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Notice  to  All  Distributors,  Converters,  and  Users  of  Paper  dnd  Paper  Products 


It  contains  sul- 
phur needed 
for-irax  muni- 
tions. 


PAPER  IS  ESSENTIAL:  It  has  been  placed  on  the  priority  list  only  on  the  express 
condition  that  all  wastes  be  eliminated  and  every  economy  be  practiced.  In  doinfi 
this  the  Government  will  use  its  best  efforts  to  provide  sufficient  paper  for 
strictly  needful  purposes  but  nothing  more.  Every  distributor,  converter  or  user 
of  paper  is  hereby  notified  that  the  continuance  of  his  supply  is  dependent 
entirely  upon  the  strict  observance  of  the  rulings  of  the  War  Industries  Board 
one  of  which  is  that  paper  must  not  be  wasted.  Failure  to  comply  with 
this  requirement  will  lead  to  the  withdrawal  of  any  or  all  priority  privileges 
without  which  the  supply  cannot  be  maintained.  ' 


WAR  INDUSTRIES  BOARD 


Seven  Reasons  Why  Paper  Must  Not 
Be  Wasted 

1.  The  Government's  requirements'for  all  kinds  of  paper 
mre  increasing  rapidly  and  must  be  supplied. 

2.  Paper  making  reqoilea  a  large  amount  of  fuel  which 
is  essential  for  war  purposes.  A  pound  of  paper  wasted 
represents  from  one  to  thr«e  pounds  of  coal  wasted. 

3.  Paper  contains  valuable  chemicals  necessary  for  war 

fmrposes.  Economy  in  tbs  use  of  paper  will  release  a 
arge  quantity  of  these  nateriats  for  making  ammunition 
or  poisonous  gas. 

4.  Paper  making  requires  labor  and  capital,  both  of 
which  are  needed  in  war  service. 

5.  Paper  making  requires  transportation  space.  Econ- 
omy in  the  use  of  paper  will  release  thousands  of  freight 
cars  for  war  purposes. 

6.  Greater  care  in  the  purchase  and  use  of  paper  will 
save  moOey.     Your  savings  will  help  finance  the  war. 

7.  StricMst  economy  in  the  use  of  paper  will  prevent 
a  shortage.  —War  Industries  Board. 

The  Necessity  for  the  Conservation 
of  Paper 

(Aa  ««ipll>r»rtoo  of  tk«  Ittit  rauooi  vhr  paper  ihauld  not  tw  <>iit»d) 
I.     Generat  Survey 

PAPER  ii  the  most  generally  used  of  all  articles  except 
food  and  probably  the  most  shamefully  wasted.  Prior 
U  tba-arar  there. waa..SD  abundance  of  paper,  prices  were 
low  and  people  paid  nttle" attention  to  economies  inTlS"(Be, 
OuK  entrance  into  the  war  has  completely  changed  condi. 
tiocs.  Some  of  the  materials  used  in  making  paper,  such 
as  pulp  wood,  sulphur,  bleach,  etc,  are  growing  scarcer, 
a«J  the  costs  of  materials  and  also  of  labor  are  increasing 
rapidly.  The  paper  industry,  not  being  a  strictly  war  in- 
dustry, must  transfer  to  the  war  industries  as  much  of  its 
labor,  coal,  sulphur,  bleach,  and  transportation  space  as  ii 
necessary  to  win  the  war  This  means  that  the  produc- 
tion of  paper  will  be  considerably  curtailed  as  the  war 
goes  on.  On  the  other  hand,  the  Government  is  becoming 
a  much  heavier  purchaser  of  paper  and  paper  products 
than  formerly.  ■•  ••  _  t- 

U.  Increate  in  Goiernmint'a  Bequiremenf 
The  various  new  branches  of  the  Government,  organiud 
as  a  result  of  the  war  and  the  expansion  of  the  regular 
departments  and  commissions,  have  greatly  increased  the 
denjiand  for  all  kinds  of  office  and  commercial  stationery 
such  as  writing  paper  and  envelopes.  Recently  the  War 
Department  has  asked  for  one  billion  envelopes  in  addition 
to  Its  regular  requirements.  Then  there  are  Jhe  demands  of 
the  food  and  Fuel  Administrations  and  the  Liberty  Loan 
!n2  ■.K-'oZ.'*^''  ■''/""oj"  "'  t*"*  Treasury  Department 
hterature  ""  posters  and  other  campaign 

The  Ordnance  and  Quartermasters  Departments,  either 
r^TriJ'f°'','u.'>r""^  through  the  private  concerns  under 
coi  ract  with  them,  are  buying  rapidly  increasing  quanti- 
ties of  paper  boxes  and  conUiners  and  strong  wrapping 
paper  for  shipments  of  munitions,  foodstuffs,  and  other 
supplies  for  oversea.    They  are  also  Uking  practically  the 

fL.\.1\  '^^^'  ^^".^  '"«*  quantity  of  Bristol-board 
index  cards  is  being  used  for  registering  drafted  men  and 
fhTr'ij:/*"  a^rt'™"'"'.  Division  contracidfo/ril 
\'l  nf"T*xt"y 'da'^i'^'  """'  "'"'  '""  ""'"^  ""'^  -«•<*  *" 

r.J^.U'V  ^\'  H '"  »",  e'rtensive  substitution  of  paper 
products  for  those  formerly  made  of  wood,  tin,  etc.  Pawr 
^"i*,lS.'"/'?  Tu"  ""'"Pl'^ine  wooden  boxes  and  tin  bo«s 
hTnS.^.  '.  °i  'k'  '."""y  "'  '•""  materials,  and  paper 

moJ?  «t,.fvi„  f  '^  ""  ?''""'''  '^'P"  *>"  «'»o  been  found 
moat  satisfying  for  making  gas  masks.  The  fact  is  that  al- 
most every  day  the  Go-.emment  finds  some  new  use  for 
paper  m  connection  with  its  war  program 


be  called  upon  to  dispense  entirely  with  white  paper, 
bleached  with  chlorine,  in  order  that  the  Government  may 
increase  its  supply. 

Caustic  soda  is  another  valuable  chemical  needed  for 
war  purposes  and  also  used  extensively  in  paper  making 
The  problem  facing  the  Government  now  is  how  it  can 
make  up  a  shortage  of  80,000  tons.  If  all.  wasteful  and 
unnecessary  uses  of  paper  are  eliminated,  some  of  the 
shortage  can  be  made  good. 

V.  Conswmpiiori  of  Labor  and  Capital 
The  pulp  and  paper  mills  of  the  United  States  employ 
about  90,000  wage  earners,  practically  all  males,  and  re- 
3)Ji"  a  working  capital  which  probably  exceeds  $150,000,- 
000.  Merchants,  jobbers,  and  other  middlemen,  together 
with  the  converters  or  manufacturers  of  paper  products 
represent  a  much  larger  number  of  wage  earners  and  a 
much  larger  working  capital  The  paper  industry  like 
other  nonwar  industries,  must  contribute  whatever  pro- 
portion of  Its  labor  and  capital  is  necessary  to  win  the  war. 
This  means  that  no  labor  or  capital  can  be  spared  to  make- 
paper  or  paper  products  that  are  not  absolutely  necessary. 

VI.     Consumption  of  Transportation  Space 
It  is  estimated  that  about  tliree  tons  of  materials  on  the 
average,  in  addition  to  coal,  are  consumed  to  produce  a  ton 
of  paper.     This  includes  the  tonnage  represented  by  the 
pulp,  waste-paper  stock,  repair  parts,  etc. 

We  have  then  a  demand  by  \he  paper  industry  for  some- 
thing like  25,000,000  tons  of  freight  that  has  to  be  moved 
annually.  This  represents  nearly  a  million  carloads  re- 
quired for  the  original  manufacture  and  distribution. 

A  larga  part  of  th»  ^>ap«B.  produced  is  converUd  into 
various  articles  which  have  to  be  transported  again.  For 
example,  news  print  and  book  paper  are  converted  into 
rhJl^nyftl?'  '""^^'"«,  books,  etc.,  many  of  which  are  sent 
^^nv!!,.i  ■*.'"*.''?..^'  second-qlass  matter.  Paper  board  is 
converted  into  folding  boxes,  ^et-up  boxes,  corrugated  and 

Ssfn/^he™""*?,' ^*"''  '■.''"J  ""  '''"^"e'i  to  the  concerns 
^h  nn  J\  Vi,*'"''l  ?"'^  "'^  '■*"''"'  articles,  and  again 
^^™f  ^  D  "'^w'"'l«a'".  retailer,  or  the  ultimate  Ion- 
sumer.  Paper  is  converted  irito  stationery,  envelopes,  Ub- 
leta,  into  drinking  cups,  towels,  wearing  apparel,  and  a 
usSfv"?  ?"'"  form,  and  In  each  case  a  further  shipment 
cumi  »fif  '  "''"■  .^"y  "O"""'"  effected  are,  therefore, 
cumulative  in  respect  to  the  transportation  space  saved 

A  reduction  of  25  per  cent  in  the  consumption  of  paper 
would  release  6,000.000  tons  of  freight  in  and  out  of  th* 
""1'  "l^^^^i.i'°"  '•;  ""«  2.500,000  tons  of  coal.  This  repre- 
sents 400,000  carioads.  The  surplus  car  capacity  not 
needed  for  the  shipment  of  munitions,  food,  fuel,  and  Gov- 
ernment supplies  IS  now  not  over  10  or  15  per  cent  and  is 
steadily  decreasing. 

VIL,  Waste  of  Paper  Means  Waste  of  Money 
Paper  is  a  valuable  commndity  and  its  cost  is  increasing 
steadily  Every  pound  of  paper  wasted  represents  the 
waste  of  money  that  might  ^better  be  used  to  help  finance 
the  war,  or  to  help  the  Red  Cross  or  Y.  M.  C.  A  The 
aggregate  saving  that  could  be  realized  by  the  more  careful 
purchase  and  more  economical  use  of  paner  -would  be 
enormous.  *^       "umu   ue 


A  pound  of  paper  saved  saves 
three  pounds  of  coal.  Save 
waste  paper  but  don't  waste 
paper.  ^'™~* 

Wor  tnJailries  Btard 


III.  Consumption  of  Fuel 
The  Paper  Industry  is  a  large  consumer  of  fuel  On  the 
ite^Je^r?"  "'."f^'  r*  ""•  °'  ""  '»  consumed  on  he 
finer  l^d«  two  or'°n  "'  '""^'  Produced,  while  on  thi 
nner  grades  two  or,  in  some  cases,  even  three  tons  of  coal 
are  consumed  for  each  ton  of  paper.  Estimating  the  tola 
production   of  paper  during   the   year    1918   at   6  000  ooo- 

.»m^-C  Se  C.'naJ,11'"°"  '  '""/  ""'  "'  '"i  coil  Co" 
Un"^  SlaJe^    Canad«n  paper  industry  come,   from   the 

A  saving  in  the  consumption  of  paner  of  2";  nor  /...f 

fT'Ar";"rpi^t'Arhe/w",rhl{;  ''"^'''  ""  "'  "-> 

transport  th^l^'n^g^  It  is  con.erva,".^''"'.™'';'':;*!'" 

J5rL-«;J!o^.;oo\£-'''^'"^'- 

IV.     ContumptUm  of  ChemieaU 

fa-          .     '  ;  .r^.iV    '^"  ?'?"■  'ndustry  to  manu- 

■'Tu>LV.7H  ''"'   ""  «ov.n,ment 

■""«■  ""'••d'- into  paper  that  i.  wasted 

■■Zh'h,"<7^.  ";■'>''*  t»  chlorine.     In 

nn,  ,.  lnd..p,„..ble  for  ih,.  ^„,p,;U.  and  Ihr^opI.^^S'.'J 


VIII.     Importance  of  Preventing  Shortag* 

.vf.*'i"'  'J  •?  article  of  such  general  and  necessary  use 
that  if  a  shortage  were  allowed  to  develop  it  would  ineviU- 
bly  lestl  to  aerioua  consequences.  The  efficiency  of  the 
agencies  for  the  dissemination  of  news,  such  as  news- 
papers, magaiines,  trade  journals,  books,  etc..  would  be 
impaired.  The  transaction  of  business,  which  depends  so 
largely  upon  paper,  would  be  interfered  with. 
.,ir  ."'■'''L'o  avoid  the  possibility  of  such  a  shorUge  sev- 
eral important  ^eps  have  already  been  taken. 

1.  The  Priorities  Committee  of  the  War  Industries 
hsTwith",?''""  '"  ■""P/"''  P'""  -"i'l"  O"  the  p«ferred 
ihairbfpractic"!""  ""'^'""'"'■''^  that  every'economy 

B„Utt  '""'''  "I"^  F"^"  S«"=''0"  Of  the  War  Industries 
Board  has  issued  ruling,  affecting  all  the  principal  grades 

rll^^%  *'"'5  ". "  "■""'•  '"  eliminating  wrses  and  in- 
?!on  „f  !  "k?'''"""'  capacity  of  mill,.  The  ,tandardii2- 
the^r  mr.hf„  "•  ""'•  "'?"•  '^'-  **"  '""ble  mills  fo  run 
wil  m^S»  1  M°"  continuously  than  heretofore.  This 
will  make  possible  a  larger  output  with  the  same  eouin 
ment,  working  capital,  and  labor  force.  ^    ^ 

By  standardizing  products  in  this  manner  mills  and  dis 

faU    thl,*h"  ^'  '■"*  •'°  "".«"<'  "-^i^  stock,  r  the  essen 
inrf  Vv,.     m '^   increasing  the   rapidity  of   their  turnover 

which  whoTe'sX^  ^V^",'  r'^'"^  "Pi'"'-     The  stocks 

S£^EF'?-T°^^-p"-^^'i"-^S 

•^f-j^*"*  '*"lP  ""''  ''"P"  Section  ha,  al,a  adopted  recom- 
new.nane«  '"^/"rtailing  the  consumption  of  paper  by 
newspapers,  magazines,  trade  journals,  textbook  nub 
lo  2D"er'c'ent"'"''  '*"""'  "'""  '"  "^«  '-i^g^'of  "f'roiSt 

parcrVromTho'"hTu's"ow^"f  "^  t"  "  '°'  ""^  """"""  of 

forh;',rgVt;ntrp;;'-ire;!t^^[o^7,'^o;7;:?i„^;,^'H"o«L;rti 

reduce  the  consumption  of  paper  to  that  which  is  stricllS 
necessary.  A  prompt  and  whole-hearted  reipon'e  to  the 
?Z  .V^'  "Prr  *°  economize  in  the  use  of  paper  wiM 
to  wrn'thiVar"'*"'''^  "'  '  •'"'^•»'  "''  ^clp  mXirily 
,^^1"^  coniumer  of  paper  must  realize  that  the  failur. 
of  fny  or'a'll'of'Se'oriTr".'  ""'  T"""  '"  ">«  w^thdrlwll 
.up"pl^Vnot°b.'mai^nU,neX T""'''"-  *'""""  ""''••  '>" 


The  Importance  of  Saving  Waste  Paper 

WASTE  paper  of  all  kinds  can  be  used  in  making  new 
paper  or  paper  boards.  All  the  chip  board  from  which 
ordinary  pasteboard  boxes  are  made  is  manufactured  out 
of  mixed  waste  paper  scraps  gathered  up  in  the  storerand 
other  places.  Newspapers  make  a  better  grade  of  board 
known  as  news  board.  Strong  wrapping  papers  mixed 
with  sulphate  pulp  are-  used  in  making  test  or  strong 
chip  board  from  which  shipping  containers  of  all  kinda 
are  made.  These  are  taking  the  place  of  wooden  boxes 
thereby  conserving  the  forests. 

The  fewer  grades  of  waste  paper  such  as  old  maga- 
zines,  books,  stationery,  etc.,  are  sorted  out,  deinked,  and 
used  again  m  making  books,  writing  and  other  grades  of 
paper.  In  making  boards  and  ledgers,  etc.,  a  considerable 
quantity  of  rags  are  necessary,  the  supply  of  which  is 
becoming  very  scarce.  It  is  imperative,  therefore,  that 
all  old  rags  be  saved.  Every  household  should  save  all 
of  Its  old  paper  and  rags  as  well  as  old  rubber,  leather 
etc.,  and  dispose  of  them  to  the  school  children.  Salvation 
Army,  junkmen,  or  other  collectors,  so  that  the  supply 
may  be  kept  adequate  to  meet  the  demands  of  the  Govern, 
ment  and  other  essential  uses. 

Why  You  Should  Save  Paper 

SULPHUR  is  used  in  the  manufacture  of  practically  all 
kinds  of  paper. 

It  is  used  in  the  form  of  S0>,  or  Sulphur  Dioxrde. 
Our  Government  needs  great  quantities  of  sulphur  for 
war  munitions. 

Much  of  this  is  used  in  the  manufacture  of  gas  to  ba 
used  in  warfare. 

Germany  began  the  use  of  poison  gas  in  warfare. 

It  ts  necessary  to  fight  back  with  the  same  weapon. 

Otherwise  our  soldiers  will  be  needlessly  sacrificed. 

Our  Government  has  beaten  Germany  at  her  own  game. 

We  make  a  better  gas,  one  that  is  deadlier  and  drive* 
back  the  enemy  more  efficiently  than  any  gas  they  have. 

There  must  be.no  shortage  of  sulphur  because  everr 
pound  of  It  made  into  gas  saves  our  own  men  and  helpt 
speed  up  our  final  victory. 

Every  piece  of  paper  contains  a  certain  amount  of 
sulphur. 

There  are  only  two  sulphur  mines  in  America. 

There  is  not  enough  sulphur  for  both  the  great  quanti- 
ties of  gas  needed  and  the  tons  of  paper  that  we  thought- 
lessly waste. 

Every  sheet  of  paper,  every  bag,  every  bit  of  wrapping 
paper,  every  sheet  of  letter  paper  we  save  by  not  nttl 
lessly  using  or  by  not  thoughtlcly  wasting  allow,  ju,t  ao 
much  more  of  the  preciou,  sulphur  for  our  war  u,e.  Save 
the  paper  and  help  choke  the  fiendish  Hun  at  hi,  own 
choking  game. 

How  Economy  in  Paper  Helps  to 
Gas  the  Hun 

PIARLY  in  the  war  the  Germans,  with  fiendish  delight. 
^  invented  poison  gas  and  killed  many  brave  British  and 
rrench  soldiers. 

German  newspapers  said:  "We  are  the  greatest  chem- 
ist, m  the  world.  We  will  win  the  war  wit^  our  acienc"" 
^J'  '>ecame  necessary  for  the  Allies  to  use  gas,  to  even  up 

Not  long  after  we  got  into  the  war  our  chemist,  beat 
the  German  chemists  at  their  own  game.     Our  chemlsti 

,^'iL"'r  "  *■"'"  J°l  "^«.  '"  *"■  'hat  are  far  superior 
to  the  German-made  brand. 

Not  long  ago  we  put  500  German,  out  of  the  fighting 

rH'mi,t°."/,K°r,°'  '""  i"";,^"-  ^"""^  army  report! 
admitted  that  it  was  a  deadly  ga,  and  more  efficient  than 
their  own.  Their  boasted  skilled  chemists  are  unable  to 
find  out  how  to  make  it. 

But  all  the  world  knows  that  one  of  its  bases  i,  sulphur 

There  are  but  two  sulphur  mines  in  this  country,  one  in 
Louisiana  and  the  other  in  Texas. 

In  every  sheet  of  paper  that  is  made  there  is  a  certain 
amount  of  sulphur. 

We  have  for  years  been  wasting  our  paper. 

There  is  not  enough  sulphur  available  to  make  all  of 
inhuman  H^nV^nVr  carrying  on  Our  fighting  against  the 
inhuman  Huns  and  to  also  make  the  usual  amount  of  paper 

We  can  get  along  with  at  least  one  quarter  less  paper 
than  we  now  use.  k- pwi 

Every  lime  you  economize  in  paper,  every  time  you  do 
without  a  sheet  of  letter  paper  or  a  sheet  of  wripping 
paper  or  paper  bags— every  sort  of  paper  in  fact,  you  a 4 

?„.!,1r  •'1'  '°  "^  "'°"  '"Iphur  for  our  Government 
to  put  into  war  gases. 

tJ},°,!!'°"  "'  '-!"''  powerful  gas  we  have  at  the  battle 

we  will  LIll^.^K  "fi  °T  "Y"  ''""  **  """  •■"*  'he  Quicker 
we  will  win  the  final  victory. 

Do  not  waste  a  scrap  of  paper. 

Do  not  use  any  paper  unless  it  i,  absolutely  necessary. 

olde"st  D'er[^n"".r„77*'°"'"'  /u"""  "'•  ""allcst  child  to  the 
oiaesc  pmon,  can  help  win  the  war. 


September  28,  1918 


ENGINEERING  AND  MINING  JOURNAL 


581 


>s II Ill iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiii I liiiimiiiiiiiiiuiiiiiiuiuiuiiiiiiiiiiiiiiiiuiiiiiiiiiiiiii iiiiiiiiitiiiiiiuiiiiiiiiiiiiiuiiiiuuiiiiuuiiti i 


miiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiKb 


Correspondence  and  Discussion 


™;iii"i' Ill""""" "" """"""I iiiiiiiiiii"iiiiiiii""ii""i"i""i"i""i"i iiiiiiiiiiiiiiiiii I II miiiiiii 11 Ill Ill „ „„„„„ „,„„ „ ,„„ I, ,„„„„„„„ „„„„„„„„„„„ I 


lAlleviation  of  Gold-Mining  Conditions 

Observing  a  statement  in  the  Journal  of  Sept.  7, 
1918,  to  the  effect  that  the  committee  which  has  under- 
taken to  ascertain  the  increase  of  cost  of  gold  produc- 
tion is  experiencing  difficulty  in  obtaining  data  from 
producers,  I  would  like  to  point  out: 

1.  It  is  extremely  difficult  to  furnish,  from  mine  ac- 
counts,  data  which   shall  not  be  inaccurate,  or  at  all 

jevents  misleading. 

2.  The  form  of  questionnaire  sent  out  is  not  well 
adapted  to  elicit  the  facts  concerning  the  operations  of 

la  large  proportion  of  mines  which  produce  gold  in  ores 
(and  concentrates  sold  to  smelters,  as  distinct  from  gold 
bullion. 

Mine  accounts  are  based  on  the  actual  facts  of  opera- 
tion, and,  therefore,  do  not  show  costs  for  successive 
years  under  similar  conditions  which  would  permit  fair 
comparison.  The  manager's  primary  object  is  not  to 
obtain  equivalent  cost  data,  but  to  operate  at  a  maxi- 
mum profit,  if  profit  is  attainable;  and,  if  not,  to  reduce 
the  loss  to  a  minimum.  When  faced  by  conditions  such 
as  have  existed  during  the  last  two  years,  he  is  compelled, 
in  order  to  make  both  ends  meet,  to  adopt  many  expe- 
dients which  reduce  costs  temporarily  at  the  expense  of 
ultimate  loss.  In  fact,  he  curtails  his  expenditure  by 
drawing  indirectly  on  capital,  in  some  form.  If  he  does 
not  resort  to  such  expedients  of  his  own  volition,  pres- 
sure from  directors  and  stockholders  soon  compels  him  to 
do  so;  for  there  are  few  companies  which  will,  or  can, 
operate  mines  continuously  at  a  loss. 

But  for  the  resource  mentioned,  few  gold  mines  would 
h?  in  operation  today.  It  is  well  known  that  the  average 
percentage  of  increase  of  cost  in  other  mines  which  can 
increase  the  selling  price  of  their  products,  and  there- 
fore are  not  compelled  automatically  to  limit  their  costs 
at  all  hazards,  has  been  far  greater  than  the  profit  mar- 
gin of  any  but  a  few  exceptionally  fortunate  gold  mines. 
Moreover,  in  gold  mines,  which  usually  exploit  veins  or 
other  narrow  or  discontinuous  orebodies,  the  increase 
in  costs,  other  things  being  equal,  will  tend  to  be  rela- 
tively greater  than  in  base-metal  mines.  A  large  pro- 
portion of  the  expenditure  is  for  labor  or  explosives, 
and  a  smaller  proportion  for  power. 

The  directions  in  which  most  gold-mining  companies 
have  been  compelled  to  try  to  reduce  expenses  include: 
(a)  Concentration  of  production  on  the  richest  or  most 
cheaply  worked  orebodies;  (6)  reduction  of  develop- 
ment cost;  (c)  reduction  of  maintenance  expenses; 
^d)  use  of  old  stores  purchased  at  pre-war  prices,  and 
failure  to  replace  them  at  present  prices;  (e)  suspen- 
sion of  all  expenditure  on  investigation  and  experiment ; 
and  reduction  of  staff. 

I  know  that  all  these  methods  of  reducing  costs  are 
likely  to  be  practiced,  for  I  have  had  to  adopt  them  my- 
self. Probably  there  are  many  other  expedients  be- 
sides those  enumerated.     All  may   be  justifiable,   even 


necessary,  under  the  conditions;  none  show  in  the  ac- 
counts; and  yet  it  is  certain  that  every  one  of  these 
forced  economies  is  made  at  the  expense  of  the  ultimate 
value  of  the  mine,  i.e.  it  is  made  out  of  capital.  The 
statements  furni.shed  to  the  committee  will  not  include 
them;  and  it  will  be  difficult  to  establish  their  precise 
amount;  yet  they  represent,  in  most  cases,  a  large  addi- 
tion to  the  working  costs,  and  should  be  fully  taken  into 
account  if  it  is  desired  to  ascertain  the  true  rate 
of   increase. 

In  case  it  should  be  represented  that  (d)  should  figure 
in  the  accounts,  I  may  explain  that  few,  if  any,  mines 
keep  storehouse  accounts  of  material  in  use.  I  myself, 
for  instance,  have  not  purchased  a  pound  of  new  drill 
steel,  or  a  foot  of  new  rail,  during  the  last  two  years, 
but  have  drawn  on  old  stocks  of  other  material,  or  used 
and  re-used  it  to  the  utmost  possible  extent.  The  re- 
duced scale  of  working,  enforced  by  scarcity  of  labor, 
has  made  it  easy  to  dispense  with  purchases  of  ma- 
terials at  the  rate  heretofore  usual. 

The  process  above  outlined,  however,  cannot  go  on 
forever.  The  acute  danger  of  the  situation  is  that  mines 
are  getting  down  to  where  they  can  no  longer  resort  to 
such  expedients.  My  own  conviction  is  that  a  large 
proportion  of  the  mines  in  this  state  are  reduced  to  a 
situation  where  they  must  spend  more  on  development 
and  maintenance,  must  have  new  stocks  of  supplies,  etc., 
or  go  out  of  business  altogether.  I  need  hardly  explain 
to  readers  of  the  Journal  that,  in  most  cases,  mines 
which  shut  down  now  will  never  reopen,  or  will  reopen 
only  after  a  wasted  expenditure  of  capital,  in  com- 
parison with  which  ^he  subvention  from  the  Treasury, 
required  to  keep  them  in  existence  now  would  be  rela- 
tively small.  In  other  words,  I  am  convinced  that  the 
general  situation  of  gold  producers  is  far  more  critical 
than  the  figures  of  output  indicate;  and  that  relief,  to 
be  effective,  should  be  prompt. 

One  further  point.  Opinions  expressed  editorially 
in  the  Journal  suggest  that  it  is  only  the  mines  which 
produce  gold  without  silver  or  base  metals  that  should 
receive  assistance.  Nothing  could  be  more  mistaken. 
The  latter  class  of  mines  are  those  which  depend  en- 
tirely on  smelters  and  railroads.  Smelting  and  freight 
charges  have  been  greatly,  and  perhaps  justifiably,  in- 
creased; so  that  most  of  the  increase  in  the  value  of  the 
associated  silver,  lead,  or  copper  has  already  been  ab- 
sorbed. Bear  in  mind  that,  for  the  miner,  smelting 
and  freight  charges  are  a  first  charge  on  his  products, 
and  he  must  meet  his  expenses  and  make  his  profit 
(if  any)  out  of  the  balance.  I  know  many  cases  in 
which  the  increased  rates  have  left  nothing  at  all  for 
the  actual  producer,  who  is,  therefore,  in  a  relatively 
worse  condition  than  his  confrere  who  produces  gold 
as  bullion  from  amalgamation  or  cyanidation.  A  visit 
to  Gilpin  County  would  provide  a  forcible  object  lesson 
as  to  this  point.  GEORGE  E.  COLLINS. 

Denver.  Colo.,  Sept.   16,  1918. 
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Virginia  and  the  Manganese  Shortage 

Virginia  has  more  known  deposits  of  manganese  than 
any  ether  state  in  the  Union  and  more  localities  have 
been  worked  and  more  manganese  has  been  produced 
than  in  any  other  state.  Deposits  of  manganese  oc- 
cur in  th3  Costal  Plain,  Piedmont,  and  the  Mountain 
(Valley.^  districts.  The  production  of  the  Costal  Plain 
area  is  comparatively  small,  and  only  a  few  deposits  have 
been  worked.  Those  near  City  Point,  in  Prince  George 
County,  are  the  most  prominent,  although  only  a  small 
production  may  be  expected  from  this  field.  Workable 
deposits  of  manganese  have  been  found  in  Albemarle, 
Amherst,  Appomattox,  Buckingham,  Campbell,  Nelson, 
Pittsylvania  and  Spotsylvania  counties,  in  the  Pied- 
mont area.  Some  of  the  mines  in  these  counties  are 
yielding  a  considerable  amount.  They  have  been  oper- 
ated for  many  years  and  are  now  in  a  favorable  position 
to  double  their  production  in  a  short  time.  The  Moun- 
tain (.Valley)  district  includes  the  valley  proper,  and 
the  area  west  of  the  valley  known  as  Appalachia.  The 
principal  ore  belt  lies  along  the  western  base  of  the 
Blue  Ridge  Mountains  and  has  a  length  of  300  miles. 
The  13  counties  in  this  belt  have  all  produced  man- 
ganese, the  famous  Crimora  mine  having  shipped  more 
than  all  the  other  mines  in  the  United  States  combined. 
Another  heavy  producer  in  this  district  is  the  Kendall 
and  Fleck  mine,  situated  near  the  town  of  Elkto  i. 

Capitalists  have  been  slow  to  investigate  the  possi- 
bilities of  large  and  speedy  profits  from  sound  invest- 
ments in  the  manganese  industry.  This  may  be  caused 
by  the  fact  that  often  a  few  would-be  miners  with  no 
knowledge  or  experience  in  mining  have  come  to  Vir- 
ginia, purchased  for  a  song  what  they  considered  a  man- 
ganese deposit,  and  then  proceeded  to  develop  the  prop- 
erty. Frequently  this  "development"  consists  of  erect- 
ing an  elaborate  mill  before  a  ton  of  ore  is  in  sight,  and 
after  spending  all  they  have  and  can  borrow,  the  opera- 
tors return  to  their  starting  point  complaining  that 
"there  is  nothing  in  the  manganese  industry."  It  may 
be  well  to  state  in  this  connection  that  a  few  hundred 
dollars  paid  to  a  reputable  mining  engineer  to  examine 
the  proposition  would  be  money  well  spent.  The  larger  in- 
vestors would  not  think  of  operating  a  manganese  mine 
without  an  engineer,  any  more  than  would  a  banker 
consider  treating  his  family  for  typhoid.  But  not  in- 
frequently, business  men,  after  making  a  financial  suc- 
cess in  their  particular  line,  seem  to  think  they  are 
competent  to  attempt  anything. 

Recently  a  group  of  bankers  requested  me  to  ex- 
amine a  property  on  which  they  had  spent  over  $30,000 
in  "development."  As  soon  as  I  reached  the  property  I 
saw  that  they  had  practically  thrown  their  money  away, 
whereas  $15,C00  spent  in  the  right  direction  would  have 
put  the  property  on  a  dividend-paying  basis,  for  there 
was  no  question  as  to  the  supply  of  high-grade  ore. 
Afterward  they  told  me  that  they  had  placed  the  de- 
velopment work  in  charge  of  a  bank  clerk  whose  health 
would  not  allow  him  to  remain  longer  in  the  bank.  The 
bank  clerk's  intentions  were  undoubtedly  good;  but  such 
failures  are  often  most  discouraging  to  the  financial 
backers,  and  do  much  to  hinder  and  postpone  legitimate 
development.  Often  the  owners  of  valuable  deposits 
.Mre  "dogs  in  the  manger."  They  do  not  have  the  capital, 
rr.tcrprise  and  experience  to  develop  their  property,  and 


seem  afraid  that,  if  they  lease  it,  the  lessee  will  mak 
a  few  dollars.  A  fair  royalty  on  a  manganese  property 
where  the  risk  is  small  and  the  ore  can  be  mined  quick! 
and  without  expensive  equipment,  may  be  considere 
as  10%  of  the  value  of  the  ore  on  the  railroad  cars,  am 
in  exceptional  cases,  from  5%  to  10%  of  the  profits' 
On  propositions  where  returns  are  slower,  and  larg 
sums  must  be  spent  for  equipment  before  any  return 
are  made,  I  think  a  smaller  royalty  should  satisfy 
reasonable  man.  Our  country  needs  manganese,  and  i 
a  man  has  ore  that  can  be  of  service  in  winning  the  wai 
it  is  his  particular  duty  to  make  such  concessions  a 
will  secure  the  ore  for  immediate  use  where  it  is  needed 
The  owner  should  remember  that  a  small  percentage  o 
the  present  high  price  will  yield  him  larger  returns  thai 
a  50%  royalty  in  normal  times,  and  that  present  higl 
prices  will  be  obtainable  for  only  a  limited  time.  I 

To  sum  up,  the  principal  cause  of  low  production  i 
that  many  manganese  mines  that  are  practically  de 
veloped  to  the  producing  point  are  now  lying  idle.  / 
few  capitalists  have  recently  taken  hold  of  this  industry 
with  favorable  results,  but  in  order  to  increase  produc 
tion  it  is  necessary  that  more  become  interested. 

Marshall  Haney. 

Geer,  Green  Co.,  Virginia.     Aug.  17,  1918. 


Grinding  Ore  in  Ball  Mills 

Referring  to  the  Journal's  comment  on  my  article  or 
"Grinding  Ore  in  Ball  Mills"  in  the  Sept.  7  issue,  ] 
frankly  agree  that  "all-sliming"  is  a  very  loose  word, 
and  should  hardly  ever  be  used,  but  it  often  is  where 
final  grinding  is  barely  through  60  mesh.  We  speab 
of  treating  slimes  by  flotation  when  these  slimes  carry 
2  or  3%  plus  48  mesh,  and  not  more  than  60%  minui 
200  mesh.  ^ 

I  think  your  corrections  altogether  are  not  correct, 
as  Mr.  Bosqui  specifically  states  in  his  papers  that  39% 
of  the  total  pulp  is  for  sand  treatment  by  cyanide 
leaching,  and,  of  this,  11%  is  minus  200  mesh.  You 
state  "the  greater  portion  of  the  final  product  is  sand." 
The  product  made  by  these  Rand  tube  mills  is  as  fine 
as  the  material  from  many  of  the  so-called  all-sliming 
cyanide  plants  of  this  country. 

It  is  well  known  that  rock  is  used  in  place  of  pebbles 
in  this  district.  Mr.  Bosqui,  however,  uses  the  word 
pebbles.  F.  E.  Marcy. 

Salt  Lake  City,  Sept.  11,  1918. 

[We  must  disclaim  responsibility  for  the  opinion  with 
which  our  correspondent  is  in  agreement.  No  mention 
was  made  of  the  looseness  of  the  term  "all-sliming"  in 
the  editorial  note  in  question;  neither  did  we  suggest 
any  restrictions  in  its  use.  We  explained  that  Rand 
practice  is  not  "all-sliming";  and,  in  reaffirming  this, 
we  would  say  that  it  is  not  feasible  to  class  the  average 
Rand  tube-mill  product  in  the  same  category,  as  regards 
fmeness,  as  the  material  from  any  all-sliming  plant 
cither  in  this  country  or  elsewhere.  Our  explanation 
c'.s  to  the  character  of  the  grinding  medium  used  on  the 
Rand  was  not  a  meticulous  differentiation  between  the 
words  "pebble"  and  "rock,"  but  was  given,  as  we  stated 
at  the  time,  to  emphasize  the  difficulty  of  using  Mr. 
liosqui's  data  for  comparison  with  the  results  of  the 
()I)eration  of  a  short  mill  using  heavy  steel  balls. — 
Editor.  1 
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Referring  to  Mr,  Donald  H.  Fairchild's  article  in 
U  Aug.  17  issue  of  the  Journal  in  which  he  states 
tat  it  took  four  months  for  the  operators  to  learn 
l-w  to  operate  a  Marcy  mill,  I  have  before  me  a  re- 
I.int  from  the  April,  1918,  Bulletin  of  the  A.  I.  M.  E. 
i  which  Mr.  Kennard  makes  the  following  statement: 
".fter  the  strike  at  the  Inspiration  Co.'s  concentrator, 
r,w  operators,  not  experienced  with  the  Marcy  mill, 
\jre  able  to  obtain  a  tonnage  of  only  about  750  tons 
pr  24  hours  from  each  section  of  two  mills,  this  being 
1^3  same  tonnage  as  was  obtained  during  the  first  year's 
.tion  of  the  Marcy  mills  in  this  plant.  This  in- 
s  that  it  is  the  high-priced  millman,  and  not  the 
ne,  that  should  be  given  credit  for  excess  effi- 
,  ...y."  Mr.  Fairchild  confirms  Mr.  Kennard's  state- 
cnt  as  to  this  condition. 

The  thought  has  been  running  through  my  mind  of 
vat  would  happen  if  millmen  should  leave  every  two 

0  three  months,  or  just  about  the  critical  time  when 
t.'y  had  learned  to  operate  the  cylinder  mills.  This 
D.y  not  be  general  as  applied  to  the  Marcy  mills,  and 

1  think  that  if  the  grated  cylindrical  mill  has  any 
cimpions,  they  could  take  up  the  cudgels  and  prove 
tit  Messrs.  Fairchild,  Del  Mar  and  Kennard  are  in 
e'or. 

E.  W.  Lawler. 
tiardinge  Conical  Mill  Co.,  New  York,  Aug.  31,  1918. 


Although  I  am  considerably  interested  in  ball  mills 
al  their  adaptability  to  the  grinding  of  various  ores, 
Iiad  not  intended  commenting  upon  Mr.  Del  Mar's 
o:  Mr.  Fairchild's  letters  on  this  subject.  Mr.  F.  E. 
''  -'V,  in  his  discussion  of  this  matter,  quotes  an  ex- 
from  a  paper  by  Mr.  F.  L.  Bosqui,  which  is  pub- 
Ined  in  Vol.  52  of  the  Transactions  of  the  American 
htitute  of  Mining  Engineers,  and  not  Vol.  53,  as 
^  ted  by  Mr.  Marcy.  In  fairness  to  Mr.  Del  Mar,  I 
bieve  that  if  Mr.  Marcy  takes  it  upon  himself  to  quote 
fim  Mr.  Bosqui's  paper,  he  should  also  quote  from  the 
oier  portions  of  the  paper  containing  matter  pertinent 
t»this  discussion. 

Mr.  Bosqui  states  that  the  "crushing  efficiency"  is 
t.;  tons  of  minus  90-mesh  material  produced  per  mill 
al  that  the  mechanical  efficiency  is  the  tons  of  minus 
-h  produced  per  horsepower.  He  also  states 
the  use  of  the  quick-discharge  device  increases 
ear  on  the  crushing  media  by  300  to  400%, 
tis  substantiating  the  statement  made  by  Mr. 
CI  Mar.  Mr.  Bosqui  also  states  that  varying  this 
3  ck-discharge  device  from  the  maximum  possible 
(  peripheral  discharge)  to  the  ordinary  trunnion  dis- 
:.irge,  a  steady  decrease  in  crushing  efficiency  (tons 
3  finished  material  produced  per  mill)  is  accompanied 
3  a  proportionate  decrease  in  power  consumption,  thus 
lintaining  the  mechanical  efficiency,  or  tons  of  finished 
rtterial  produced  per  horsepower,  at  a  comparatively 
I'istant  figure. 

U  the  plant  of  the  Smuggler  Union  Mining  Co.,  at 
Illuride,  Colo.,  two  trunnion-discharge  ball  mills  are 
lid,  as  well  as  one  grated  ball  mill.  The  consumption 
3  cast-iron  balls  in  the  grated  mill  is  approximately 
2  lb.  per  ton,  the  trunnion  discharge  ball  mills  using 
3y  2  lb.  per  ton.  The  grated  mill  also  handles  only 
33  tons  per  horsepower  day  from  minus  4  mesh  to 


all  minus  60  mesh,  the  trunnion  discharge  ball   mills 
handling  4.67  tons  per  horsepower  day  between  the  same 

limits. 

At  this  plant  the  grate  and  lifters  were  removed  from 
the  grated  mill,  making  it  an  ordinary  trunnion-di.s- 
charge  short  tube  mill.  As  a  result  of  this  change,  the 
ball  consumption  was  decreased,  and  the  capacity  in- 
creased over  what  it  had  been  when  operating  with  the 
grate. 

Referring  to  Mr.  Marcy's  third  point,  that  the  dia- 
gram given  by  Mr.  Del  Mar  a.s  illustrating  the  pulp 
line  in  the  Marcy  mill  is  incorrect,  Mr.  Marcy  states 
that  the  pulp  line  is  away  from  the  influence  of  the 
balls,  and  is  nearly  a  straight  line  over  the  entire  length 
of  the  mill.  This  does  not  agree  with  the  pulp  line  as 
indicated  by  Mr.  Fairchild,  who  was  formerly  a  sales- 
man for  Mr.  Marcy,  nor  with  the  cut  on  page  7  of  Mr. 
Marcy's  catalog  No.  42.  There  are  apparently  four 
different  ideas  of  the  pulp  line  in  this  mill,  and  Mr. 
Del  Mar  and  the  Marcy  catalog  seem  fairly  well  in 
agreement  as  to  the  pulp  line,  both  showing  that  there 
must  be  a  considerable  volume  of  balls  above  the  pulp, 
which  must  naturally  be  worn  more  than  would  be  the 
case  if  they  were  covered  with  pulp.  It  should  be  noted 
that  Mr.  Bosqui  and  the  Smuggler  Union  Mining  Co. 
both  agree  that  the  consumption  of  grinding  media 
in  a  mill  when  using  the  quick-discharge  device  is 
greater  than  when  this  is  not  used.  This  has  also  been 
the  experience  of  a  mining  company  at  Cobalt,  Ont., 
where  the  grates  were  removed  from  the  mill,  and 
lower  ball  consumption  and  greater  capacity  resulted 
from  the  change. 

With  reference  to  Mr.  Marcy's  fourth  point,  that  at 
Inspiration  there  is  no  greater  wear  at  the  discharge 
end  than  at  the  feed  end,  I  beg  to  differ  with  him,  since 
I  have  been  advised  that  all  the  liners  used  in  Marcy 
mills  at  Inspiration  show  considrably  greater  wear 
at  the  discharge  end  than  at  the  feed  end,  and  that  the 
liners  must  be  scrapped,  owing  to  excessive  wear  at 
the  discharge  end,  although  the  feed  end  is  still  in 
fairly  good  condition. 

In  the  grated  ball  mill  there  is  a  segregation  of  the 
large  balls  at  the  discharge  end  and  of  the  small  balls  at 
the  feed  end.  This  has  been  observed  several  times  at 
the  Vindicator  Consolidated  Gold  Mining  Co.'s  mill,  at 
Cripple  Creek,  as  also  at  the  Inspiration  plant,  in  Ari- 
zona. If  one  of  these  Marcy  mills  at  Inspiration  is  in- 
vestigated after  the  mill  has  been  removed  from  ite 
bearings  and  taken  to  the  repair  shop  for  relining,  this 
segregation  will  not  be  found,  owing  to  the  fact  that 
the  feed  is  shut  off  for  several  hours  before  the  mill  is 
stopped,  in  order  to  grind  out  all  the  ore  contained  in 
it.  If  one  of  these  mills  is  stopped,  however,  at  the  same 
time  the  feed  is  shut  off,  such  a  segregation  will  be 
found. 

I  certainly  agree  with  Mr.  Del  Mar  in  his  opinion 
that  it  is  a  fallacy  to  use  a  grated  mill  when  grinding 
a  classified  feed,  or  grinding  a  feed  already  fine  enough 
to  pass  the  grate  openings,  for  then  the  ore  is  pumped 
out  of  the  mill  by  the  action  of  the  lifters,  before  it  has 
an  opportunity  to  be  sufficiently  ground. 

Alf.  Tellam. 

Denver  Engineering  Works  Co.,  Denver,  Colo.,  Sept. 
13,  1918. 
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Rapid  Estimation  of  Cadmium 
In  Spelter* 
By  H.  Isaacs 

I  have  done  a  consid.rable  amount  of  work  in  the 
analysis  of  zinc  slab  and  spelter,  using  exclusively  the 
method  approved  by  the  American  Chemical  Society 
(Journ.  Ind.  &  Eng.  Chem.,  Vol.  7,  No.  6,  pp.  c47-548). 
and  have  evolved  a  modification  of  the  method  prescribed 
for  the  determination  of  cadmium,  whereby  from  three 
to  four  hours  is  saved  in  the  analysis.  The  principles 
involved  are  identical  with  the  original  scheme,  but 
the  details  and  manipulation  vary  somewhat. 

Twenty-five  grams  of  borings  are  weighed  out  into  a 
500-cc.  beaker,  250  cc.  water,  and  59  cc.  cone  HCl 
added.  The  beaker  is  placed  upon  a  low  hot  plate, 
and  allowed  to  stand  overnight.  In  the  morning,  it 
will  be  found  that  all  but  a  gram  or  two  of  the  zinc 
has  been  dissolved,  and  the  cadmium  is  untouched. 
Filter,  transferring  a  piece  of  the  undissolved  zinc 
first  to  the  filter  paper,  wash  two  or  three  times  with 
hot  water,  and  wash  the  residue  into  a  500-cc.  casserole. 
Add  sufficient  nitric  acid  to  dissolve,  keeping  covered 
meanwhile  with  a  watch-glass,  add  20  cc.  of  1 :  1  sul- 
phuric acid,  and  evaporate  to  sulphur  trioxide  fumes. 
Allow  to  cool,  add  150  cc.  hot  water,  and  bring  just 
to  a  boil.  The  precipitated  lead  sulphate  may  be 
filtered  off  immediately. 

Collect  the  filtrate  in  a  350-cc.  beaker,  dilute  to  200 
cc,  and  add  5  cc.  of  a  saturated  solution  of  ammonium 
chloride.  Insert  in  beaker  a  piece  of  glass  tubing,  5 
to  7  mm.  in  diameter  and  about  5  in.  long.  Connect  th's 
tube  with  the  hydrogen  sulphide  generator,  and  allow 
a  steady  stream  of  the  gas  to  pass  through  the  solution 
for  half  an  hour.  A  drop  or  two  of  ammonia  may  be 
necessary  to  start  precipitation.  The  official  method 
recommends  the  hydrogen  sulphide  for  one  hour,  but  I 
have  found  half  this  time  with  a  steady  stream  to  be 
ample.  Remove  beaker  from  generator,  retaining  tube 
for  use  as  a  stirring  rod. 

Filter  rapidly  through  a  double  12J-cm.  No.  41  What- 
man paper,  wash  two  or  three  times  with  hot  water, 
and  transfer  paper  entire  to  a  150-cc.  beaker.  Do  not 
scrub  the  sides  of  the  beaker  to  remove  adhering 
particles  of  sulphide.  Pour  60  cc.  of  1 :  5  sulphuric 
acid  into  beaker  upon  filter  paper,  and  break  up  latter 
with  a  .stirring-rod.  Boil  until  all  sulphide  has  been 
decomposed.  Filter  at  once  into  original  beaker  in 
which  precipitation  was  made,  dilute  to  200  cc,  add 
5  cc.  ammonium  chloride  .solution,  and  re-precipitate 
as  cadmium  sulphide,  using  original  glass  tubing  as 
hydrogen  sulphide  conveyor.  Filter,  and  wash  slightly, 
a.s  before.  Transfer  filter  paper  to  original  beaker  in 
which  precipitation  was  made,  and  boil  up  with  60 
cc.   of  a    1 :  3   hydrochloric  acid   solution.      Add   a   few 


drops  of  nitric  acid  in  order  to  oxidize  the  sulphi 
When  dissolved,  filter  into  a  200-cc.  electroly 
beaker,  and  wash  three  times.  Add  a  few  drops 
phenolphthalein,  then  an  excess  of  a  saturated  NaC 
solution,  until  a  deep  red  is  obtained.  Add  a  fresl 
prepared  saturated  solution  of  KCN  until  the  prec 
itated  cadmium  hydroxide  redissolves.  Electrolyze,  ket 
ing  solution  stirred  by  air  or  mechanically.  All  the  met 
lie  cadmium  is  deposited  within  half  an  hour.  Str 
adherence  to  the  directions  prescribed  by  the  offic, 
method  lengthens  the  time  for  the  determination  by 
least  four  hours.  Weighing  a  sample  at  5  p.m.,  befo 
stopping  work,  and  digesting  it  overnight,  makes 
possible  to  finish  the  determination  before  noon  t 
following  day. 


Assay  Practice  Economies  on  the  Ranc 

By  C.  Toombs  ^ 

In  the  modern  up-to-date  assay  office  there  is  not  t 
same  scope  for  economies  that  existed  some  years  ag 
still  there  are  a  few  points  which  may  be  touched  upc 
The  biggest  item  in  the  aggregate  of  stores  costs 
litharge.  Many  who  believe  in  "parting"  everythir 
would  be  glad  to  be  provided  with  a  cheaper  brand 
litharge,  free  from  gold,  but  unrefined  as  regards  silvi 
This  might  suit  the  manufacturers,  and  would  be 
saving  to  the  user — cheaper  litharge,  and  less  silver 
be  added  to  a  charge.  I  now  raise  this  question: 
litharge  being  used  for  its  proper  function;  namely, 
lead  producer  for  gathering  the  gold  contents  in 
charge  under  fusion,  or  is  it  also  being  used  as  a  flu 
Litharge  as  a  flux  at  $15  to  $17.50  per  100  lb.  is 
luxury,  when  sodium  carbonate  at  $3  per  100  lb.,  pi 
a  good  heat,  is  all  that  should  be  necessary.  I  ha 
recently  seen  a  flux  for  a  5  A.T.  charge  in  which 
A.T.  litharge  was  used;  presumably  a  40-gm.  butt 
v/ould  be  reduced,  thus  leaving  2i  A.T.  litharge  in  t 
slag.  Personally,  I  agree  with  the  theory  that  "bor 
is  an  effete  superstition."  If  the  furnaces  are  ke 
in  good  condition,  and  run  at  a  high  temperature, 
have  found  the  use  of  borax  unnecessary,  and  the  i 
suiting  lead  button  comes  away  cleaner  and  bright 
from  the  slag. 

For  many  years  I  have  used  only  cupels  made  in  r 
own  department.  They  are  made  with  a  cement  b< 
tom  and  cupel  powder  top — two-thirds  cement,  or 
third  cupel  powder — a  decided  economy.  I  still  U 
the  old  swinging  screw  type  of  cupel  machine,  ai 
on  the  whole,  find  it  satisfactory.  One  boy  can  turn  0 
almost  20,000  cupels  per  month,  at  an  average  cost 
about  50c.  per  100. 

All  silver  used  should  be  re-precipitated  and  recovere 
by    flattening   and   rolling   into   thin   strips    it   can 
used  over  and  over  again,  a  small  additional  amou 
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trnthly  making  up  the  working  losses.  I  find  that 
tl  working  loss  on  17,000  to  20,000  partings  per  month 
a;rages  about  3  ounces. 

(n  solution  assaying,  the  old  method  of  reduction 
ai  precipitation  by  means  of  sodium  sulphite  and 
coper  sulphate,  in  a  hydrochloric  acid  or  sulphuric 
ad  solution,  may  be  safely  abandoned  for  the  more 
ebnomical  one  of  precipitation  by  means  of  prepared 
corous  chloride.  Commercial  hydrochloric  acid,  com- 
rjircial  copper  sulphate,  and  scrap  copper  wire  are  all 
fit  is  required  to  make  cuprous  chloride  solution, 
ji.ing  instantaneous  precipitation  of  gold  from  solu- 
t  n  in  the  cold. 

Chemically  pure  nitric  acid  especially  free  from 
dorine  and  iodine  is  an  essential  in  gold  assaying, 
fct  something  might  be  done  by  economizing  in  its 
ije.  Keep  the  quantity  used  in  parting  as  small  as 
pssible — a  big  excess  is  always  used,  probably  a  hun- 
ced  times  more  than  is  theoretically  necessary  for  the 
eerage  small  beads.  Then  in  bullion  parting,  the 
s'ong  acid  from  today's  bullions  can  be  diluted  down 
(r    tomorrow's    first    weak    acid,    with    considerable 

vantage. 


Determination  of  Tungstic  Acid 
In  Wolframite* 

1  Inconsistent  and  unsatisfactory  results  were  obtained 
ith  various  methods  for  the  determination  of  tungsten 
i  wolframite.  The  precipitation  method  originally  de- 
sribed  by  Treadwell,  embodying  the  precipitation  of 
tngstic  acid  with  nitric  acid,  is  not  quantitative  for 
lis  purpose  and  is  subject  to  losses  of  8  to  10%  or 
jore;  the  filtrate  from  this  precipitate  was  always 
jund  to  contain  an  appreciable  amount  of  tungsten. 
'he  method  more  recently  employed  by  Treadwell,  in- 
■)lving  the  fusion  of  the  mineral  with  sodium  carbonate 
id  extraction  with  hot  water  and  treatment  with  con- 
intrated  hydrochloric  acid,  failed  to  give  any  better 
[isults.  The  same  was  true  of  the  Berzelius  method, 
evolving  fusion  with  alkali  and  final  precipitation  with 
r/NO, 

Incomplete  precipitatioh  of  tungstic  acid  by  treat- 
lent  with  a  mineral  acid,  such  as  nitric  or  hydrochloric 
bid,  is  due  to  silicic  acid,  which  is  always  present  in 
olframite;  this  reacts  with  tungstic  acid  to  form  very 
Dluble  silicotungstic  complexes,  which  are  only  slightly 
iydrolyzed  by  acid  under  the  conditions  of  analysis 
[nd  are  not  destroyed  by  repeated  evaporation  with 
itric  acid  nor  even  by  heating  to  130°.  The  Berzelius 
lethod  is  also  inaccurate  because  the  mercury  salt  of 
le  silicotungstic  acid  formed  is  rather  soluble  in  warm 
ightly  acidulated  water. 

'  The  G.  von  Knorre  method  was  employed  in  the  fol- 
:)wing  manner  and  was  found  to  give  satisfactory  re- 
ults:  The  mineral  was  decomposed  by  fusion  with 
bdium  carbonate;  the  aqueous  solution  obtained  there- 
tom  was  neutralized  with  hydrochloric  acid,  using  a 
lethyl  orange  indicator;  10  c.c.  of  N/lO  sulphuric  acid 
/as  added  and  tungstic  acid  was  precipitated  at  ordi- 
ary  temperature  by  addition  of  excess  of  benzidine- 
iydrochloric-«.cid    solution ;    siliaa    after    ignition    was 


eliminated  by   evaporation   with   sulphuric   and   hydro- 
fluoric acids.     The  filtrate  was  free  from  tungsten. 

Satisfactory  results  were  obtained  when  the  method 
was  applied  to  pure,  crystallized  sodium  tungstate  and 
tungstic  acid.  All  of  the  above  methods  are  satisfactory 
for  analysis  of  compounds  such  as  pure  sodium  tung- 
state,  etc.  The  von  Knorre  method  alone  is  recommend- 
ed for  determination  of  tungstic  acid  in  minerals  such 
as  wolframite  and  scheelite,  which  contain  silicic  acid. 
This  method  has  the  following  advantages:  (1)  the 
formation  of  the  silicotungstic  complex  at  ordinary 
temperature  is  practically  nil,  and  consequently  the 
amount  of  silica  so  obtained  is  so  insignificant  as  to  re- 
quire no  separation  in  most  cases;  (2)  formation  of  the 
silicotungstic  complex  has  no  appreciable  influence  on 
separation  of  tungstic  acid  and  precipitation  of  ben- 
zidinesilicotungstate  is  quantitative;  (3)  after  inciner- 
ation the  silica  present  (from  decomposition  of  the 
silicotungstate)  may  readily  be  eliminated,  and  the  total 
content  of  tungstic  acid  may  thus  be  obtained. 


Determining  Mohbdenum  in  Steel* 

The  steel  to  be  analyzed  is  dissolved  in  dilute  sul- 
phuric acid,  the  ferrous  sulphate  oxidized  by  the  addi- 
tion of  powdered  potassium  permanganate,  avoiding  an 
excess,  and  the  mixture  is  then  rendered  nlkaline  with 
potassium  hydroxide,  boiled,  and  filtered.  An  aliquot 
portion  of  the  filtrate  is  diluted,  faintly  acidified  with 
hydrochloric  acid,  and  treated  with  an  excess  of  stand- 
ardized titanium  trichloride  solution;  the  excess  is  then 
titrated  with  ferric  chloride  solution,  using  potassium 
thiocyanate  as  indicator.  In  solutions  cont<ii..ing  less 
than  0.05  gram  of  molybdenum  per  liter  and  naving  an 
acidity  corresponding  with  1  c.c.  of  free  HCl  per  100 
c.c,  the  reduction  proceeds  according  to  the  equation 
2M0O3  =  Mo.Og  +  0.  Vanadium  may  be  determined  in 
a  similar  way,  the  reduction  being  according  to  the 
equation  V,0g  =  V,0^  -|~  0.  If  molybdenum  and  vana- 
dium are  both  present  in  a  steel,  they  are  determined  to- 
gether as  described;  the  vanadium  is  then  determined 
colorimetrically  (with  hydrogen  peroxido),  and  the 
molybdenum  is  obtained  by  difference. 


To  Help  Detect  a  Titration  End  Point  t 

By  W.  R.  Goddard 

To  those  who  do  much  titrating  it  may  be  of  value 
to  know  how  to  eliminate  the  dark  shadow  which  ap- 
pears in  the  bottom  of  the  beaker  in  which  the  titration 
is  being  made.  Although  the  beaker  is  usually  placed 
on  white  paper,  milk  glass,  or  porcelain  (in  order  to 
get  a  white  background)  there  is  always  a  dark  shadow 
formed  in  the  bottom  of  the  beaker  owing  to  the  light 
having  to  pass  lengthwise  through  the  glass  at  the 
bottom  of  the  beaker.  This  can  be  completely  eliminated 
if  the  beaker  is  set  on  a  piece  of  plate  glass  placed 
an  inch  or  more  above  the  white  background.  This 
allov/s  the  light  to  be  reflected  up  through  the  bottom 
of  the  beaker  as  easily  as  through  the  sides. 


*Luis  Gug^lialmelli  and  Ulaus  Hordh. 
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While  the  British  and  French  are  forging  their  grip 
on  St.  Quentin  on  the  Hindenburg  line,  the  Allied  arms 
are  meeting  new  successes  on  the  Eastern  fronts;  the 
drive  in  the  Balkans  continues,  with  the  Italians  join- 
ing in  east  of  Monastir;  in  Palestine,  the  Turks  have 
been  routed,  the  British  capturing  25,000  men  and  260 
guns  in  a  60-mile  advance  reaching  beyond  Nazareth. 
The  British  have  withdrawn  from  Baku.  A  protectorate 
has  been  temporarily  established  in  Archangel  by  the 
Allies.  The  origin  and  development  of  the  Franco- 
Russian  alliance  has  been  revealed  in  the  French  "Yellow 
Book"  just  published. 

In  the  United  States,  condemnation  by  the  Allied  and 
neutral  governments  of  the  massacres  carried  out  by 
the  Bolsheviki  has  been  invited  by  Secretary  Lansing. 
The  President  has  set  Oct.  12  as  "Liberty  Day"  for  the 
Fourth  Liberty  Loan  campaign.  John  W.  Davis,  of 
West  Virginia,  Solicitor  General  of  the  United  States, 
has  been  appointed  Ambassador  to  Great  Britain,  suc- 
ceeding Walter  H.  Page,  resigned. 


Silver  Export  Rules  Stricter 

More  stringent  requirements  have  been  demanded  of 
silver  exporters  by  the  Federal  Reserve  Board  to  pre- 
vent the  available  domestic  supply  from  being  drained 
away.  Though  licenses  have  hitherto  been  necessary, 
purchasers  of  goods  in  the  Far  East  have  had  little 
difficulty  in  securing  all  the  silver  they  needed  for  meet- 
ing their  bills.  The  board  recently  published  a  ruling 
in  which  it  says: 

In  order  to  conserve  the  use  of  silver,  export  licenses  for 
silver  will  be  granted  only  for  civil  or  military  purposes  of  im- 
portance in  connection  with  the  prosecution  of  the  war,  and  only" 
in  cases  where  the  exporter  certifies  that  the  silver  to  be  ex- 
ported has  been  purchased  at  a  price  which  does  not  directly  or 
indirectly  exceed  $1.01  J  per  oz.  1000  fine.  This  quotation  applies 
at  the  point  where  silver  is  refined  in  the  United  States  or  at  the 
Ijoint  of  importation,  in  the  case  of  imported  silver. 

It  has  been  apparent  for  some  time  that  applications  for  the 
exportation  of  silver  were  increasing  and  that  the  amounts 
licensed  for  exportation  would  grow  greater  as  the  difficulty  of 
obtaining  gold  or  securing  exchange  at  satisfactory  rates  in- 
creased. 

According  to  the  board,  licenses  to  export  approxi- 
mately $155,237,725  had  been  issued  from  the  time  the 
embargo  was  placed,  late  in  1917,  up  to  May  24,  1918. 
From  this  latter  date  to  Aug.  23,  licenses  were  granted 
for  $105,290,285  of  silver  as  coin  or  bullion.  Further 
applications  have  also  been  acted  upon  favorably  for 
the  export  of  $5,328,110  of  silver  or  currency,  at  ship- 
pers' option. 

Oil  Conservation  Urged 

The  unmined  supply  of  petroleum  now  available  in 
the  United  States  is  only  about  70  bbl.  for  each 
per.son,  states  a  bulletin  issued  on  Sept.  17  by  the 
Smithsonian  Institution,  in  urging  the  necessity  for 
conservation  in  the  use  of  oil  and  ga.soline.  The 
l>ullf'tin,  which  is  based  on  an  exhaustive  survey  of  the 


oil  resources  of  the  nation,  says  that,  under  presei 
conditions  of  mining,  a  notoriously  high  percentage  ( 1 
waste  is  involved,  amounting,  according  to  conservati^  \ 
estimates,  to  nearly  90%  of  the  total  resource  valu 

The  presence  in  this  country  of  extensive  deposii 
of  oil  shale,  it  is  said,  removes  that  danger  of  ear] 
physical  exhaustion  in  respect  to  oil,  but  does  n( 
necessarily  insure  a  deferment  of  the  period  ( 
economic  exhaustion  which  is  being  rushed  premature) 
into  the  present  by  the  current  wasteful  use  of  tt 
limited  petroleum  resources. 

Aid  for  the  oil  producers  was  sought  of  tho  Senat 
Finance  Committee  on  Sept.  13  by  Judge  Henry  Coving 
ton,  formerly  a  member  of  Congress.  Jud^e  Covinj 
ton  asked  for  the  insertion  of  a  depletion  clause  in  th 
Revenue  Bill  for  oil  wells  such  as  the  one  alread 
allowed  for  mines;  also  that  the  income  of  individual 
derived  from  the  sale  of  oil  wells  should  be  taxe 
20%  in  the  place  of  war  or  excess  profits  or  othe 
income  taxes.  He  forecast  a  serious  oil  shortage  i; 
the  United  States  unless  some  encouragement  wer 
given  to  new  development  enterprises.  There  are  n 
war  profits  in  the  oil  business,  according  to  a  repre 
sentative  of  interests  in  the  mid-continent  field,  whi 
also  appeared  before  the  committee. 


Civilians  May  Enter  Officer  Schools 

Applications  of  civilians  for  admission  to  centra 
officers'  training  schools  may  now  be  received,  the  Wai 
Department  announced  on  Sept.  19.  The  age  limits  foi 
admission  of  civilian  applicants  are  from  over  18  U 
less  than  46  at  the  date  of  registration.  Special  in- 
duction for  training  at  these  schools  will  be  regulatec 
so  that  a  fair  proportion  of  candidates  shall  come  froir 
(1)  the  Army  at  large,  in  accordance  with  existing 
instructions;  (2)  civilians  in  Class  1-A;  (3)  civilians 
of  the  deferred  classifications,  on  grounds  other  thac 
industry,  occupation  or  employment,  including  agricul- 
ture.   The  aTinouncement  further  reads: 

Civilians  in  Class  1-A,  who  may  be  admitted  to  central  of- 
ficers' training  schools,  with  a  view  to  obtaining  commissions  ai 
the  close  of  the  prescribed  course,  will,  upon  entrance  to  th( 
schools,  be  inducted  into  the  service  for  the  duration  of  the  war 
and  should  they  fail  to  obtain  such  commissions  they  will  b( 
required  to  remain  in  the  service. 

Civilians  in  the  deferred  classifications  on  grounds  other  thai 
industry,  occupation  or  employment,  including  agriculture,  wh( 
may  be  admitted  to  central  officers'  training  schools,  with  a  view 
of  obtaining  commissions  at  the  close  of  the  prescribed  course 
will,  upon  entrance  to  the  schools,  be  inducted  into  the  servici 
for  the  duration  of  the  war,  and  should  they  fail  to  obtain  sucl 
commissions,  they  may  be  given  the  option  of  a  discharge  fron 
the  service  and  a  reversion  to  their  original  classifications  undei 
the  s(!lective  service  regulations. 

The  applications  of  civilians  will  be  submitted,  ai 
heretofore,  to  the  Army  officers  on  duty  at  the  variou! 
educational  institutions  throughout  the  country,  as  pre 
scribed  in  the  memorandum  of  information  issued  bj 
the  War  Department.  No  applications  will  be  con 
sidored  by  the  War  Department. 
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Drive  To  Secure  Mine  Labor 

Through  its  min'ing  division,  the  U.  S.  EmployTnent 
Service  of  the  Department  of  Labor  has  opened  a  drive 
to   secure   adequate   working    forces   for   the   coal   and 
war-metal  mines   of  the  country.     The  campaign  will 
be  handled  by  James  Lord,  chief  of  the  mining  division 
lof  the  Employment  Service,  who  also  is  president  of  the 
,'mining    department    of    the    American    Federation    of 
Labor;  E.  B.  Chase,  general  manager  of  the  Berwind- 
.  White  Coal  Mining  Co.,  of  Philadelphia,   representing 
the  mine  operators,  and  William  Diamond,  former  statis- 
tician of  the  United  Mine  Workers. 
-     As  the   opening   step,   a   circular   letter,    signed    by 
i  Director  General  Densmore,   is  being  sent  out  to  the 
j  secretaries  of  3500  locals  of  the  United  Mine  Workers 
!  in  all  parts  of  the  United  States.     Through  the  use  of 
their    transfer    card     records     these     secretaries     are 
expected    to    report    to    the    mining    division    of    the 
Employment  Service  the  names,  addresses,  and  present 
whereabouts  of  all  practical  mine  workers  who  to  their 
knowledge  have  in  the  last  few  years  left  the  mines 
for  other  work.     As  soon  as  the  reports  of  transfers 
have  been  received,  -the  Employment  Service  will  get 
in  touch  with  all  those  who  have  left  the  industry  for 
less  important  occupations,  and  by  means  of  personal 
solicitation   urge  their   return   to   the    mines. 


Fourth  Loan  Campaign  Opens 

The  Fourth  Liberty  Loan,  the  selling  campaign  for 
which  opens  today,  Sept.  28,  is  expected  to  dispose  of 
■  about  $6,000,000,000  in  bonds.  These  will  be  20-year 
4I^c  bonds  dated  Oct.  24,  1918.  The  first  coupon 
will  be  payable  Apr.  15,  1919,  and  will  be  for  173 
liays'  interest.  The  bonds  will  be  issued  in  the  follow- 
ing denominations:  $50,  $100,  $500,  $1000,  $5000  and 
$10,000;  $50,000  registered,  $100,000  registered. 

Payment  must  be  made  at  the  rate  of  10%  of  the  sub- 
scription with  the  application;  20%  on  Nov.  21;  20"-/ 
on  Dec.  19;  20%  on  Jan.  16,  1919;  and  30%  and  in- 
terest on  Jan.  30.     The  campaign  will  close  on  Oct.  IS. 

The  Administration  bill  designed  to  stimulate  the 
sale  of  Liberty  Bonds  by  exempting  from  income  tax 
and  surtaxes  the  interest  on  the  Fourth  Liberty  Loan 
up  to  $30,000,  and  up  to  $45,000  on  earlier  issues,  was 
sent  to  the  President  on  Sept.  23. 


Tin  and  Platinum  Drive  Pending 

I  The  American  Red  Cross  is  putting  its  machinery  into 
operation  in  all  parts  of  the  United  States  for  salvaging 
platinum  and  tin.  The  drive  for  platinum  is  for  the 
purpose  of  building  up  a  reserve  stock  needed  for  mak- 

.  ing  contact  points  for  magnetos  to  be  used  in  tractors, 
trucks,  automobiles,  motorcycles,  and  gas  engines;  con- 
tact points  for  telegraph  and  telephone  systems,  and 
chemical  apparatus  and  scientific  instruments. 

The  forms  in  which  tin  will  be  collected  are  limited 
to  three,  namely,  foil  of  every  kind,  collapsible  tubes, 
and  pewter  articles,  in  which  a  very  large  percentage  of 
tin  is  found.    Tin  cans  are  not  worth  collecting. 

The  drive  will  be  under  the  general  direction  of  the 
Red   Cross  Bureau   of  Conservation   at   national  head- 
quarters in  Washington,  operating  through  similar  bu- 
reaus   at   divisional   headquarters. 


New  Passport  Rules  in  Effect 

New  rulings  on  passports  became  effective  on  Sept. 
15,  to  the  end  of  insuring  greater  public  .safety  by  es- 
tablishing more  accurately  the  status  of  passengers 
traveling  between  this  country  and  foreign  ports.  En 
gineers  and  other  citizens  desiring  to  leave  or  enter 
the  United  States  will  find  greater  difficulty  in  .securing 
passports  than  heretofore.  Pa.ssports  will  not  be  issued 
unless  the  applicant  can  make  it  affirmatively  appear 
that  there  are  adequate  reasons  for  his  departure  or 
entry  and  that  such  departure  or  entry  is  not  prejudicial 
to  the  interests  of  the  United  States. 


Export  Conservation  List  Increased 

The  War  Trade  Board  has  announced  in  a  new  rul- 
ing (W.T.B.R.  216)  the  addition  of  the  following  com- 
modities to  the  Export  Conservation  Li.st,  which  became 
effective  on  Sept.  11,  1918:  Aluminum,  metallic  and 
all  articles  containing  10*"^^  or  more  in  weight  of  metal- 
lic aluminum  (individual  licenses  not  required  in  Can- 
ada or  Newfoundland)  ;  cartridge  shells  loaded  and  un- 
loaded; pig  lead,  lead  pipe,  sheet  lead;  oxide  of  tin, 
bichloride  of  tin,  tin  salts,  tin  crystals,  sundry  articles 
either  made  of  tin  plate  or  coated  and  dipped  in  tin; 
titanium  alloys,  titanium  compounds,  titanium  ores, 
uranium  alloys,  uranium  ores  and  uranium  salts;  al.so 
luminous  compounds,  ores  and  salts  of  radium. 


British  Army  Returns  Miners 

"The  government  is  making  every  effort,"  says  a  min- 
ing correspondent  of  the  London  Times,  "to  expedite  the 
release  of  miners  of  low  medical  categories.  During  the 
last  three  months  such  men  have  been  sent  back  from 
the  army  at  the  rate  of  nearly  100  a  day,  but  the  need 
for  more  coal  is  so  great  and  urgent  that  extraordinary 
measures  are  now  being  taken  to  get  men  quickly  from 
France  into  the  mines  in  order  to  increase  the  output 
of  coal.  Soldiers  who  are  eligible  for  release  should 
take  steps  at  once  to  be  sent  home.  Any  man  (exclud- 
ing members  of  the  administrative,  managerial,  and 
clerical  staffs)  who  was  employed  above  ground  or  be- 
low ground  at  coal  mines  before  the  war,  and  continu- 
ously up  to  the  date  of  his  enlistment,  and  is  in  medical 
category  B2  or  B3,  and  serving  at  home,  is  eligible  for 
release,  provided  he  can  be  spared  from  the  unit  in 
which  he  is  serving.  Particulars  of  the  scheme  have 
been  circulated  by  the  military  authorities  in  regi- 
mental orders." 


The  training  camp  for  the  Chemical  Warfare  Section, 
now  under  construction  at  Lakehurst,  N.  J.,  will  be 
named  Camp  Kendrick,  in  honor  of  Professor  Henry  L. 
Kendrick,  a  retired  Army  colonel  who  served  a.s  pro- 
fessor of  chemistry,  mineralogy,  and  geology  at  the 
Military  Academy. 


Prohibition  of  the  sale  of  intoxicating  liquor  within 
five  miles  of  coal  mines  for  60  days  after  Oct.  1  is  pro- 
posed in  a  bill  introduced  on  Sept.  18  by  Senator  Myers, 
of  Montana.  It  was  referred  to  the  Judiciary  Commit- 
tee. Senator  Myers  said  such  a  step  would  aid  greatly 
in  overcoming  the  threatened  coal  shortage  this  winter- 
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Industrial  News  from  Washington 

By  Paul  Wooton,  Special  Correspondent 
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The  War-Minerals  Bill 

An  agreement  on  the  War-Minerals  Bill  has  been 
reached  by  the  conferees  for  the  Senate  and  the  House. 
Two  new  sections  were  added  to  the  bill,  and  the 
Shafroth  amendment,  providing  administrative  head- 
quarters be  situated  west  of  the  Missouri  River,  wat^ 
stricken  out.  Several  other  minor  changes  were  made 
in  the  bill  as  it  passed  the  Senate. 

In  Section  2  of  the  bill,  the  portion  referring  to 
sales  was  changed  so  that  such  sales  "shall  not  be 
at  a  price  less  than  the  purchase  or  cost  of  production 
thereof."  One  of  the  new  sections  provides  that  "no 
person  having  a  pecuniary  interest  in  any  transaction 
in  pursuance  of  this  act  shall  have  any  official  connec- 
tion under  this  act  with  such  transaction."  Penalties 
are  provided  for  the  violation  of  the  act.  The  termina- 
tion of  the  act  upon  the  proclamation  of  peace  is  ad- 
ditionally safeguarded.  In  the  other  section,  provision 
is  also  made  that  no  person  is  to  be  exempt  from 
military  service  because  of  employment  in  the  admin- 
istration of  the  act. 

The  President  has  written  Senator  Henderson  con- 
gratulating him  on  the  unanimous  adoption  of  his  bill 
by  the  Senate.  "You  have  rendered  the  country  a  gen- 
erous service,"  wrote  the  President,  "in  your  manage- 
ment of  this  piece  of  legislation.  I  am  sure  it  will  be 
fruitful  of  the  most  useful  results." 


Revenue  Bill  To  (^over  New  Orebodies 

The  Senate  Finance  Committee  has  been  asked  by 
.James  F.  Callbreath,  the  secretary  of  the  American 
Mining  Congress,  to  add  a  paragraph  to  the  revenue 
bill  to  provide  for  new  orebodies.  The  paragraph  pro- 
posed is  as  follows: 

Provided  that  in  the  case  of  mines,  oil  and  ga.s  wells  there 
shall  be  included  in  surplus  a  reasonable  amount  to  represent 
the  value  of  after  developed  orebodies  or  deposits  ;  said  amount 
to  be  df-termined  under  rules  and  regulations  to  be  prescribed  by 
the  Commissioner  of  Internal  Revenue,  with  *he  approval  of  the 
."secretary  of  the  Treasury. 

Another  proviso  was  suggested  as  follows: 

Provided  that  in  the  case  of  mines,  oil  and  gas  wells,  the 
exce.Hs-proflt  credit  ahall  consist  of  a  specific  exemption  of  $3000, 
plus  an  amount  not  less  than  10  nor  more  than  25%  of  invested 
c.ipital,  such  percentage  credit  to  be  determined  by  the  Com- 
missioner of  Internal  Revenue  under  such  rules  and  regulations 
a*  he  may  prescribe. 


Lead  Output  Meeting  Demand 

Reports  to  the  War  Industries  Board  indicate  that 
lead  producers  are  holding  their  own  against  consump- 
tion. The  discontinuance  of  exports  of  pig  lead  to  for- 
eign commercial  buyers  is  helping  matters. 

Some  consumers  are  not  getting  as  much  lead  as  they 
want,  but  all  appear  to  be  making  the  host  of  things, 
judging  from  their  communications  to  Wa.shington. 
The  clearing  of  all  \cii(\  thrrjugh  the  committee  is  be- 


lieved here  to  be  having  an  important  bearing  on  mak-" 
ing  consumers  more  careful.  Great  savings  are  being 
made  by  curtailing  unimportant  uses  of  the  metal. 
Bird  shot,  for  instance,  was  used  at  the  rate  of  20,000 
tons  annually  during  the  first  six  months  of  1918.  This 
is  a  reduction  from  24,000  tons  used  in  1917  and  28,000 
tons  in  1916.  The  rate  of  use  of  bird  shot  will  be  further 
reduced  during  the  latter  half  of  the  current  year,  it 
is  believed. 

Pope  Yeatman  and  his  staff,  who  are  in  charge  of 
non-ferrous  minerals  for  the  War  Industries  Board,  are 
paying  particular  attention  at  this  time  to  the  paint 
problem. 


Pig  Tin  Licensed 


I 


Extension  of  the  licensing  system  to  pig  tin  was  an* 
nounced  by  Bernard  M.  Baruch,  chairman  of  the  War 
Industries  Board,  on  Sept.  20.  The  official  announce- 
ment reads  in  part  as  follows: 

All  users  and  dealers  in  pig  tin  will  be  licensed,  and  a  complete 
inventory  of  stocks  on  hand  and  contracts  unfilled  will  be  made, 
and,  if  necessary,  supplies  will  be  redistributed  to  equalize  same 
according  to  essential  uses.  Pull  details  of  licensing  plan  will  be 
announced  later. 

In  accoi'dance  with  this  decision  of  the  War  Industries  Board, 
(juestionnaires  are  being  sent  out  to  the  2000-odd  individuals 
and  plants  affected,  calling  for  the  information,  under  oath,  de- 
manded by  the  inventory.  On  the  facts  to  be  thus  gathered  as 
to  the  actual  supply  of  pig-tin  stocks  and  the  unfilled  conti-acts, 
and  the  manner  and  quantities  in  which  the  pig  tin  is  being  held, 
the  War  Industries  Board  will  decide  whether  essential  uses 
demand  an  equalization  of  such  stocks  through  redisti'ibution  and 
a  matching-up  among  the  plants. 

The  tin  section  of  the  boai-d  has  been  informed  there  is  con- 
siderable uneasiness  in  the  trade  as  to  control  by  the  Wai'  In- 
dustries Board  of  the  pig-tin  situation,  and  it  is  the  belief  of 
Mr.  Cranwell  that  announcement  of  positive  plans  of  control  will 
prove  beneficial.  He  says  that  the  control  plan  will  affect  only 
the  users  and  dealei's  in  pig  tin,  and  that  the  public,  which  uses 
tin  plate,  will  be  benefited  by  the  licensing  system  of  control. 

The  announcement  then  sketches  the  method  by  which 
the  world's  supply  of  pig  tin  will  be  distributed  under 
the  newly  formed  inter-Allied  pool,  which  has  already 
been  described  in  detail  on  page  541  of  the  last  issue 
of  the  Journal.  T.  G.  Cranwell  is  acting  chief  of  the  tin 
section  of  the  War  Industries  Board. 


Zinc  Men  Seek  Protection 


1 


Protection  of  American  zinc  producers  from  foreign 
competition  was  asked  last  week  of  Bernard  M.  Baruch, 
chairman  of  the  War  Industries  Board,  by  Missouri's 
delegation  in  Congress,  which  was  headed  by  Senator 
Keed  and  Speaker  Clark.  They  stated  that  the  present 
rate  of  importation  from  Mexico  is  keeping  the  price 
of  zinc  at  a  point  where  a  large  number  of  American 
properties  cannot  operate. 


A  decree  published  at  Mexico  City  exempted  from 
import  duty  all  mining  and  industrial  machinery  from 
Sept.  I,  1918.  Before  that  date  the  duty  was  45c.  per 
100  pounds. 
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lexican  Mine  and  Metal  Taxes  Fixed 

A  presidential  decree,  effective  Apr.  26,  has  imposed 
}i  internal  stamp  tax  on  gold,  silver,  and  industrial 
ietals  in  Mexico,  according  to  the  Bulletin  of  the  Pan- 

inerican  Union.    The  decree  reads  as  follows: 

lA.  Eight  per  cent,  on  the  value  of  gold  and  silver  exported  in 
je  form  of  ore,  concentrates,  cyanide  or  sulphides  or  smelting 
isiduums,    or    in    any    other    form   combined    or    mixed    with    sub- 

1  rices  not  properly  known  as  metals. 

i;.   Seven    per    cent,    on    the   value   of   gold    and    silver   exported 

t,r   the  same   has   been   treated   in   the  country   up  to   the  grade 
being  combined   or   alloyed   only   with   metals,   no   matter  what 

iv   be   the   propoition   of   the   mixture. 

(\   Six  per   cent,    on    the   value   of   copper   exported   in   the   form 

ore  or  concentrates  of  less  than  .'O'/c  copper.  When  the  New 
jrk  price  of  electrolytic  copper  is  less  than   20c.  U.   S.   currency 

1    lb.,  this  tax  will  be  5  per  cent. 

I).   Five   per   cent,    on    the   value    of    copper   in   bars,   mattes,    or 

IV  ontrates  of  more  than  50  9f  copper  content,  and  300gn).  of 
!  and  5gm.  of  gold  per  ton,  the  New  York  price  of  copper  being 
per  lb.  or  over.      The  silver   and  gold  pay   under  paragraph.-* 

-nd  B,  except  as  hereafter  set  out. 

K.  In  the  case  above,  when  the  New  York  value  of  copper  is 
.■;s  than  20c.  U.  S.  currency  per  lb.,  the  import  on  the  copper 
intent  is  reduced  to  4  per  cent. 

F.  Two   and    a   half   per   cent,    of   the   value   of   copper   in    bar.s, 

ittos  and  concentrates  having  a  copper  content  of  more  than 
I',  and  less  than  SOOgnl.  of  silver  and  5gm.  of  gold  per  ton, 
iiliout  regard   to  the  New  York   market  price  of  copper. 

(;.  Three  per  cent,  of  the  value  of  lead,  tungsten,  molybdenum, 
langanese,    graphite,   and   mercury. 

H.   One  per  cent,  of  the  value  of  zinc,  tin,  antimony,  and  other 
letals  or  minerals  and  substances  containing  the  same  not  classi- 
1    in  the  paragraphs  above. 

I  Seven  per  cent,  of  the  value  of  gold  and  silver  presented  at 
lie   mint  for   coinage. 

The  mint  will  receive  for  coinage,  gold  and  silver  from  private 
idividuals,  without  limit  as  to  gold,  and  as  to  silver  on  special 
nliT  from  the  Treasury  Department.  Pure  gold  is  to  be  taken 
t  the  rate  of  1,333.33  pesos  (Mexican  gold)  per  kilogram  and 
ure  silver  at  the  New  York  price  in  Mexican  money  as  of  the 
n\-  of  presentation  at  the  mint. 
Tlie  import  is  not  to  be  collected  on: 

A.  Old  national  or  foreign  gold  coins  presented  at  the  niijit 
or  recoinage. 

B.  Gold  and  silver  exported  in  the  form  of  ore,  earth  or 
lowder,  in  the  natural  state  or  mechanically  concentrated,  and  in 
\anides,  sulphides,  or  smelting  residua,  provided  that  the  amount 

lid   does  not  exceed    2gni.   per   ton   and   the   amount   of  silver 
111.   per  ton. 

Copper  ore  of  less  than  3%   copper  content;  lead  ore  of  less 
i    8%   and  zinc   ore  of  less   than   15%    zinc  content. 
Gold    and    silver    produced   by    smelting   foreign    ores.      P'our 
iiuiilhs'  period  for  smelting  allowed. 
10.   Gold  and  silver  employed  in  national   industries. 

Mineral    specimens    in    the    natural     state    up    to     lOkg.     in 
lit  and  10  pesos  in  value. 

Included  in  the  same  decree,  the  annual  mine  prop- 
erty tax  is  fixed  on  a  progressive  scale  as  follow^s: 

From  1  to  5  pertenencias  (claims),  at  the  rate  of  (i  pesos 
,\i-arly   per  pertenencia,   or   2   pesos   per   tercio    (third). 

I'lom  6  to  50  pertenencias,  at  the  rate  of  9  pesos  yearly  per 
pel  tenencia,  or   3   pesos  per   tercio. 

From  51  to  100  pertenencias,  at  the  rate  of  12  pesos  yearly 
'per  pertenencia,   or   4   pesos  per  tercio. 

i  Above  100  pertenencias,  at  the  rate  of  18  pesos  yearly  per 
jpertenencia,  or  6   pesos  pei-  tercio. 

'  The  progressive  feature  is  to  be  applied  in  all  cases  whei-e 
ipertenencias  belong  to  the  same  owner  and  are  registered  in  the 
same  mineral   district. 


South  African  Mining  Prospects 

n  In  a  presidential  address  before  the  Science  Associa- 
tion, Dr.  Percy  A.  Wagner  stated  that  the  Union  of 
South  Africa  is  not  only  the  world's  leader  in  the 
production  of  gold,  diamonds,  and  corundum,  but 
possesses  the  greatest  known  reserves  of  these  minerals. 
The  recorded  gold  production  to  date  amounts  to  4609 


tons,  valued  at  £571,400,000;  and  on  the  basis  of  pre- 
war costs  he  estimates  the  gold  still  capable  of  being 
profitably  recovered  on  the  Witwatersrand  to  be  worth 
£1,200,000,000.  There  can  be  no  question  that  50  years 
hence  gold-mining  operations  on  a  large  scale  will  .still 
be  conducted  on  the  Far  East  Rand,  and  possibly 
also  in  some  sections  of  the  Witwatersrand.  Dr.  Wagner 
urged  the  establishment  at  Johannesburg  of  a  mint. 
He  stated  that  the  diamond  production  to  date  has 
amounted  to  31  short  tons,  of  a  declared  value  of  £216,- 
165,764,  which  was  probably  not  much  more  than  one- 
half  of  what  the  diamonds  finally  realized  in  a  cut 
state.  At  the  present  time,  owing  to  the  policy  adopted 
by  the  leading  producers  of  carefully  adjusting  the 
output  to  the  amount  of  money  the  world  was  prepared 
or  inclined  to  spend  on  the  purchase  of  diamonds, 
the  industry  is  in  a  sounder  position  than  it  has  ever 
been  before. 

The  coal  industry  is  making  steady  progress,  and  is 
capable  of  considerable  expansion.  An  export  trade 
to  South  America  seems  to  offer  great  possibilities,  and 
it  is  to  be  hoped  that  after  the  war  a  direct  service 
of  steamships  will  be  established  between  the  Cape 
and  Buenos  Aires.  In  regard  to  South  African  coal 
reserves,  it  has  been  generally  conceded  that  the  esti- 
mate made  in  1911  which  placed  these  at  56,000,000,000 
tons  erred  considerably  on  the  conservative  side.  The 
prospects  of  the  coal  byproduct  industry  are  excellent. 
As  a  result  of  conditions  created  by  the  war,  South 
Africa  is  at  last  about  to  enter  the  ranks  of  the 
world's  iron  producers.  Dr.  Wagner  said.  Four  small 
blast  furnaces  are  either  actually  completed  or  nearing 
completion,  and  the  prospects  of  the  iron  industry  are 
hopeful.  The  dimensions  which  the  industry  may 
ultimately  attain  depended  upon  the  success  of  the 
efforts  to  be  made  at  Pretoria,  as  soon  as  practicable, 
to  smelt  the  rich  titaniferous  ores  of  the  Bushveld 
complex  in  admixture  with  the  siliceous  ores  of  the 
Pretoria  series.  Dr.  Wagner  estimated  that  there  were 
over  3,000,000,000  tons  of  these  ores  available;  and  if 
they  could  be  smelted  on  a  large  scale,  using  cheap 
Transvaal  coal  as  fuel.  South  Africa  would  be  able  to 
export  iron  and  steel  in  competition  with  the  leading 
iron-producing  countries. 

The  copper  industry  received  a  severe  set-back  by 
the  decision  of  the  Ministry  of  Shipping  to  stop  the 
shipment  of  copper  concentrate  and  matte.  In  any 
case  the  outlook  of  the  copper  industry  is  none  too 
bright,  owing  to  the  serious  fall  in  grade  that  has 
taken  place  of  recent  years  in  the  mines  of  Little 
Namaqualand  and  at  the  Messina  mine.  The  future  of 
the  Namaqualand  copper  district  depends  on  the  in- 
troduction of  economical  methods,  such  as  leaching  or 
flotation  for  the  beneficiation  of  the  enormous  reserves 
of  low-grade  ore  in  the  existing  mines.  The  tiji- 
mining  industry,  on  the  other  hand,  is  in  a  flourishing 
condition  owing  to  the  high  price  of  the  metal;  and 
asbestos  and  corundum  are  being  produced  in  ever- 
increasing  quantities. 


Henry  R.  Merton  Co.,  Ltd.,  of  London,  have  begun  an 
action  for  libel  and  slander  against  W.  M.  Hughes,  the  Prime 
Minister  of  Australia.  However,  Mr.  Hughes  continues  to 
attack  that  company  .in  the  series  of  political  speeches  that 
he  is  now  delivering  throughout  Great  Britain. 
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Here's  to  the  Twenty-Seventh 

Here's  to  our  gallant  regiment,  whose  spirit  knows  not 
fears — 

The  glorious  Twenty-seventh  of  mining  engineers. 

They  set  the  guns  that  kill  the  Huns.  Then  here's  three 
rousing  cheers! 

They'll  surely  win,  they'll  reach  Berlin,  our  mining  engi- 
neers. 

So  say  we  all  of  us,  as  the  Institute  members  sang 
above  at  their  banquet  in  Colorado  Springs  before  their 
recent  meeting  ended.  Mrs.  George  M.  Taylor,  of 
Colorado  Springs,  wrote  the  words,  and  the  members 
furnished  the  harmony.  They  had  previously  "passed 
the  hat"  for  the  Comfort  Fund,  as  has  been  told  before, 
so  they  had  a  right  to  sing  in  this  strain. 

Many  who  have  been  interested  in  the  way  the  min- 
ing regiment  was  raised  and  have  admired  the  men 
who  had  nerve  enough  to  enlist  in  it,  have  no  doubt 
had  the  desire  at  times  to  express  their  kind  regard 
for  the  men  without  knowing  how  to  go  about  it.  To 
sucn  me  Comfort  Fund  will  be  a  welcome  means  for 
demonstrating  their  feelings  in  a  way  that  counts  and 
that  is  unmistakably  sincere.  The  Fund  proves  how 
the  givers  stand. 

HOW  THE   COMFORT   FUND  STANDS 

Previously    acknowledged    $14,436.50 

H.  Foster   Bain    10.00 

Marc   Bailey    10.00 

Charles  Le  Vasseur    (second  contribution)    10.00 

William    Wraith     25.00 

H.    A.    Wiieeler     10.00 

Nevada  Mine  Operators'  Association    100.00 

Louis   R.   Wallace 50.00 

H.  P.  Bowen   5.00 

H.  L.  Brown  and  M.  W.  Hayward   16.00 

Iron  Cap  Copper  Co 50.00 

W.  N.  Smith   10.00 

E.  S.    Geary    ^  5.00 

H.   J.   Wolf    10  00 

F.  H.    Siebold    10.00 

H.  A.   Kee    10.00 

W.    S.    Grether    ^  5.00 

Marion   J.    Thomas    10-9x 

E.  F.   Eurich   J-^  ^^ 

Liberty  Bell  Gold  Mining  Co 200.00 

H.  De  Witt  Smith    15.00 

Associated  Miners  of  the  University  of  Idaho i222 

New  Idria  Quicksilver  Mining  Co 100.00 

F.  P.    Burrall    25.00 

Livingston   Wernecke    5.00 

E.    P.    Mathewson    50.00 

Interest  to  June  26    ??H 

H.    W.    Hixon    10.00 

R.  C.   Canby    10.00 

S.    R.    Guggenheim    10.00 

Richard    Tavis    .  ^„-x2 

Simon    Guggenheim     ^VXxS 

J.   V.   Kelley    10.00 

Algernon  Del  Mar 4-00 

Sumner    S.    Smith    ,  5.00 

Will   H.    Coghill    10.00 

Lincoln    Crocker    j9-5x 

C.  E.  Dewey ,  10-00 

Plymouth   Consolidated   Gold   Mines,   Ltd ^^-^l 

United  Eastern  Mining  Co 50.00 

W.    A.    Wilson    20.00 

Oacar    Lachmund    (fifth   contribution) 10.00 

W.    Rowland    Cox 10.00 

L.   D.   Huntoon    ^5.00 

Ala.ska  Mining  and  Engineering  Society   50.00 

W.   R.    Benedict    „3.00 

Etheredge  W^alker   25.00 

Fritz   Mella    • ,  25.00 

Richard    McCarthy    ^?9XX 

J.    N.   Houser    ^ 10.00 

Weedon    Mining   Co 50.00 

William    H.    KInnon    30.00 

A   P.  O'Brien    10-00 

Lester    W.    Straus.s    10.00 

Montana  Society  of  Engineers   50.00 

W.    R.    Atkeson    2.50 

Charle.^  I-,e  Va.sseur  (third  contribution)    5.00 

Frank    Carroll    10. OO 

V.   P.   Hastlng.H.  .Tr 5.00 

D.  E,   Woodb-ldge    ,  5.00 

Harvf-y    P..    Small    10.00 

J.    C.   Porter    10.00 

A.    F.    Taggart    10.00 

G.  E.   Farlsh    25.00 

H.   K.    Sherry    10.00 

T.   M.   Hamilton    50.00 

George    O.    ArgaU    10.00 

n    T    R    15.00 

Oiicar    I^achrriund    (sixth   contribution) 10.00 

P.    .M.    Arnold    10.00 

W     A    Wolf    5.00 

KmploywB  of  Utah  T.^:aslng  Co.,  Nowhouse,  Utah 20.50 


Employees   of   Braden   Copper   Co 112  i 

t^harles  A.  Mitke  (second  contribution) 10.. 

G.   M.   Colvocoresses 25  i 

Charles  Le  Vasseur   (monthly)    s'l 

A.    H.    W^ethey    25  > 

S.   Ford   Eaton    25'' 

H.   H.    Hunner    51 

N.    G.   Thomson    25  ii 

Members  of  the  A.I.M.E.   meeting  in  Colorado   Springs, 

Sept.  4.  1918    ....  21G  ( 

Glen    Miles 25"i 

.T.   B.   W^ilmarth    25 1 

Frederick    MacCoy    5'/ 

Balance     of     a     certain     Joplin     contribution     received 

through   Lieut.-Col.   Gilmore 590  ; 

H.   V.    Croll 5.1 

American    Zinc   Institute    1000  1 

Thomas    H.    Leggett 15.( 

'W.    F.    Pyne lo'r 

Karl    B.    Crane    5.1 

Total $18,347.1 

Make  your  checks  payable  to  W.  R.  Ingalls,  treasure 
of  the  Association  of  the  27th  Engineers. 


Payrolls  vs.  Fourth  Liberty  Loan 

The  following  letter,  written  on  Sept.  5  by  Lewis  I 
Franklin,  director  of  the  War  Loan  organization  j 
Washington,  to  Benjamin  Strong,  Governor  of  the  Fee 
eral  Reserve  Bank,  New  York,  emphasizes  the  nee 
of  increasing  the  number  of  individual  subscribers  t 
the  Fourth  Liberty  Loan  bonds,  as  well  as  the  necessit 
of  boosting  the  amounts  of  individual  subscription: 
Such  action  must  characterize  the  work  of  the  variou 
committees  to  insure  a  successful  floating  of  the  issu( 
and  that  Americans,  particularly  American  labor,  wi 
whole-heartedly  meet  this  opportunity  of  expressin; 
patriotism  there  is  no  doubt: 

In  the  Third  Liberty  Loan  campaign,  the  subscription  i 
amounts  of  $50  to  $10,000  each  brought  in  a  total  of  $2,765,489, 
400,  out  of  a  grand  total  of  $4,176,516,850.  In  view  of  the  In 
creased  rates  of  taxation,  both  on  corporate  and  individual  In 
comes,  provided  for  in  the  bill  now  under  consideration  by  Con 
gress,  it  is  probable  that  in  the  Fourth  Liberty  Loan  campaiglj 
we  must  largely  increase  the  volume  of  subscriptions  in  thes' 
smaller  amounts. 

I  know  that  committees  throughout  the  country  will  us 
every  effort  to  increase  the  number  of  subscribers,  but  I  wan' 
to  take  this  opportunity  of  emphasizing  the  necessity  of  increasini 
not  only  the  number  of  subsci'ibers,  but  the  size  of  individua 
subscriptions,  in  order  to  make  up  the  increased  amount  whid 
it  is  necessary  to  raise. 

Wages  throughout  the  country  are  higher  than  ever  before,  ant 
the  cost  of  living  has  in  few  cases  kept  full  pace  with  this  In- 
crease. I  am  convinced  that  the  wage-earners  of  this  countrj 
have  at  this  time  a  capacity  for  war  savings  and  Investmenl 
which  until  now  has  been  only  partially  demonstrated. 

In  factories  and  other  establishnients  having  large  numbers 
of  employees  emphasis  has  heretofore  been  placed  chiefly  on 
the  number  of  subscribers,  and  this  has  enabled  the  more  highly 
paid  employees  to  subscribe  to  a  $50  bond  with  as  much  credit 
as  a  similar  purchase  on  the  part  of  those  receiving  less  liberal 
wages. 

In  planning  campaigns  in  establishments  where  the  rates  ol 
pay  are  high,  careful  analysis  .should  be  made  not  only  of  the 
number  of  employees,  but  of  the  aggregate  amount  of  payroll. 
It  is  suggested  that  in  addition  to  the  honor  roll  competition, 
indicating  the  percentage  of  employees  subscribing,  local  com- 
mittees might  institute  a  competition  .showing  the  percentage  of 
payroll  which  has  been  subscribed  to  the  Fourth  Loan.  Such  a 
(•ompetition  would  i)ut  the  employees  of  a  steel  mill,  receiving 
high  wages,  on  the  same  basis  as  those  employed  in  a  department 
storo  icoeiving  wages  only  slightly  higher  than  in  the  pre-war 
period. 

A  very  large  percentage  of  the  cost  of  this  war  is  going  to 
labor,  and  labor  will  respond  to  the  demands  of  the  Government 
if  approached  in  an  intelligent  way.  1  am  sure  that  with  proper 
effort,  local  committees  can  readily  increase  the  per-caplta  sub- 
scriptions of  the  wnge  earners  of  their  districts. 


A  New  Cutlery  Metal  has  been  developed  from  combin- 
ing iron,  chromium  and  cobalt,  according  to  /row  Trade 
lieview,  the  announcement  having  been  made  by  Prof.  W.  L. 
Goodwin,  of  Queen's  University. 
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The  Gold  Question 

E   TAKE   the   following  from   a   financial   paper, 
which  commonly  expresses  sound  opinions: 

Suggested  "readjustnifint  of  the  gold  standard,"  by  what 
amounts  to  a  subsidy  for  gold  mining,  while  it  would  benefit  the 
gold  miner  and  stimulate  production,  would  not  help  the  pres- 
ent world-wide  problem  of  high  prices.  It  would  only  aggravate 
the  difficulty.  By  paying  the  producer  20',;  more  for  hia  gold 
at  mouth  of  the  mine,  purchasing  power  of  gold  is  automatically 
lowered  so  much  all  along  the  line.  In  a  short  while  the  mine 
owner  would  inevitably  again  be  importuned  by  his  laborers  and 
workers  to  increase  their  wages,  and  he  would  also  be  con- 
fronted by  a  further  increase  in  the  cost  of  his  materials. 

Moreover,  it  would  be  nothing  .short  of  an  economic  crime  to 
alter  the  standard  of  value  at  this  time.  It  would  amount  to 
a  breach  of  faith,  since  it  would  be  aiding  the  debtor  at  the  ex- 
pense of  the  creditor. 

Unfortunate  as  is  the  lot  of  the  gold  miner,  it  is  a  question  of 
who  is  to  suffer  in  the  present  predicament.  His  difliiculty  would 
only  be  alle\'iated  for -a  time,  while  a  subsidy  extended  to  him 
through  an  arbitrary  increase  in  the  price  paid  for  his  gold  would 
be  a  constant  source  of  suffering  and  confusion  to  the  whole  com- 
munity. 

But  this  fallacious  step  would  not  end  here.  To  raise  the  nor- 
mal value  of  gold  and,  therefore,  lower  its  purchasing  power  at 
this  time,  is  on  a  par  with  all  "easy-money"  schemes,  even  bi- 
metal ism,  advanced  to  meet  the  existing  pinch  in  living  caused  by 
war.  If  it  were  ever  a  mistake  to  alter  the  gold  standard  it 
would  be  more  than  ever  so  now.  As  gold  is  the  basis  of  all 
commercial  effort  in  the  world,  so  in  its  very  scarcity  today  lies 
solution  of  the  world-wide  problem  of  prices.  To  change  the 
standard  now  looks  like  the  easiest  way  out  of  the  difficulty. 
But  it  is  not  the  best.  It  is  only  putting  off  the  day  of  read- 
justment. 

To  fortify  and  buttress  the  huge  volume  of  paper  money  put. 
out  during  the  war  there  will  be  an  intense  demand  for  gold 
in  the  part  of  those  nations  that  have  been  using  their  credit 
to  the  utmost.  Nations  which  have  been  injecting  into  their  cur- 
rency paper  valued  acc-ording  to  the  government  fiat,  and  central 
banks  of  issue  expanding  their  circulation  into  billions,  will  seek 
in  every  corner  of  the  globe  to  gather  in  the  precious  metal. 

With    the   great   gold    scarcity   that    must   exist   after    the    war. 

ided  to  the  inevitable  competition  between  nations  to  rehabili- 
tate the  world's  trade  and  commerce,  prices  must  fall  and  credit 
become  cheap.  When  inflation  (which  is  now  acting  like  an 
over-supply  of  gold  to  force  up  prices)  is  checked,  and  gives  way 
to  a  gold  famine,  and  intensified  commercial  and  industrial  pro- 
duction is  turned  into  regular  business  channels,  the  dollar  will 
be  able  to  purchase  more,  and  the  wage  earner,  investor  and 
those  with  fixed  incomes  will  come  into  their  own. 

Thus,  the  influences  that  are  now  at  work  to  put  difficulties  in 
the  way  of  gold  production  are  the  natural  result  of  economic 
laws,  working  to  corrective  ends.  The  falling  off  and  compara- 
tive scarcity  of  gold  is  the  natural  check  to  high  prices.  Scarcity 
of  gold  brought  about  a  price  readjustment  after  the  Napoleonic 
wars  and  early  struggle  of  the  past  century.  Stimulated  produc- 
tion of  gold  after  the  Boer  War,  on  the  other  hand,  was  followed 
by  steadily  rising  prices.  In  its  relation  to  the  great  volume  of 
new  credit,  gold  is  as  scarce  today  as  it  was  a  hundred  years  ago. 
Its  bearing  upon  prices  will  be  the  same  now  as  it  was  then. 
To  take,  therefore,  from  gold  any  measure  of  its  inherent  cor- 
rective quality  just  now,  by  stimulating  its  production  through 
artificial  means,  would  be  only  delaying  return  to  normal  con- 
ditions. 

The  above  excerpts  reflect  the  conventional  economic 
and  banking  opinion.  We  say  "conventional"  advisedly, 
for  there  is  dissent,  both  among  economists  and  bankers, 
respecting  some  important  particulars.  This  dissent 
does  not  refer  to  such  a  simple  thing  as  the  fallacy  of 
proposals  to  change  the  gold  standard  by  saying  that 
an  ounce  of  gold  heretofore  worth  $20.67  shall  hence- 
forth be  worth  twice  as  much.  The  dissent  applies  to 
more  fundamental  things,  such  as  inflation  of  currency. 


the  nature  of  money  and  the  quantity  theory  of  money. 
Consideration  of  the  present  gold  question  necessarily 
reverts  to  these  fundamentals. 

According  to  what  is  commonly  known  as  the  quantity 
theory,  money  is  gold,  or  currency  based  on  gold,  and 
the  more  money  there  is  the  cheaper  it  is,  that  is,  the 
less  of  commodities  will  it  buy,  and  consequently  the 
prices  of  commodities  rise.  Ever  since  the  discoverj' 
of  gold  in  California  it  has  been  argued  by  some  econ- 
omists. Chevalier  being  among  the  first,  that  increasing 
supply  of  gold  would  necessarily  be  followed  by  rising 
prices.  This  view  was  not  accepted  by  many  economists 
of  the  classical  school,  including  Mulhall,  Schoenhof, 
Cliffe  Leslie,  Tooke  and  Newmarch,  Jevons,  and  others, 
and  much  less  was  heard  of  the  theory  when  for  a  long 
series  of  years  facts  went  against  it.  Soon  after  1898, 
however,  there  was  a  recrudescence  of  the  theory,  es- 
pecially through  the  expositions  of  Irving  Fisher  and 
other  economists  of  Yale  University,  who  attributed  the 
rising  prices  of  1898-1907  to  increased  gold  production 
and  made  freakish  proposals  for  the  regulation  of  the 
standard  of  value. 

Since  1914  we  have  had  the  most  .stupendous  rise  in 
prices  recorded  in  history,  and  the  rate  of  gold  pro- 
duction has  been  substantially  stationary',  or  even 
recessional.  However,  there  has  been  a  greatly  ex- 
panded issue  of  currency.  The  quantity  of  money  has 
been  greatly  increased,  but  the  gold  basis  is  propor- 
tionately smaller  than  it  used  to  be.  This  is  what  is 
called  inflation,  and  to  it  is  attributed  the  rise  in  com- 
modity prices.  Thus  we  revert  to  the  quantity  theory 
of  money,  in  its  narrow,  commonly  used  sense,  and 
money  in  this  sense  means  gold.  Among  American 
economists  the  quantity  theory  is  held  firmly  by  the 
majority,  without  any  doubt,  and  perhaps  the  same  may 
be  said  of  the  British.  But  among  the  dissenters  are 
such  distinguished  names  as  those  of  Laughlin,  of  Chi- 
cago, and  Hobson,  of  Great  Britain,  the  latter  being 
one  of  the  most  brilliant  of  modern  economists. 

Now,  according  to  the  quantity  theor>'  and  its  ex- 
ponents, the  present  plight  of  the  gold  mines  of  the 
world  is  just  what  ought  to  be.  It  has  been  taught  con- 
sistently that  increased  production  of  gold  would  elevate 
prices  to  such  a  degree  that  the  production  of  gold 
would  be  checked.  So  far  events  have  been  true  to  the 
theoretical  form.  But  whether  this  will  be  the  natural 
corrective  and  whether  diminished  gold  production  will 
be  followed  automatically  by  a  fall  in  commodity  prices 
remains  to  be  seen. 

Opposed  to  these  theoretical  considerations  are  some 
sober  facts  and  opinions.  Instead  of  there  being  too 
much  gold,  instead  of  our  having  inflated  ourselves  by 
absorbing  a  large  part  of  the  gold  supply  of  Europe, 
the  Treasury  Department  and  our  bankers  are  firmly 
of  the  opinion  that  we  have  none  too  much.  Gold  has 
been  withdrawn  from  circulation,  none  is  permitted  to 
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leave  the  country  (even  at  the  penalty  of  letting  the 
American  dollar  depreciate  in  South  America  and  else- 
where), the  Government  has  bought  silver  at  an  in- 
flated price  in  order  to  use  it  in  settling  adverse  balances 
with  Oriental  countries  that  were  willing  to  take  silver, 
and,  finally,  the  industrial  use  of  gold  has  practically 
been  forbidden.  All  of  this  sounds  very  much  as  if 
gold  were  earnestly  desired,  and  as  if  our  financiers  did 
not  care  verj-  much  about  seeing  the  curtailment  of 
gold  production  as  a  natural  corrective,  as  called  for 
by  the  quantity  theory. 

Nor  is  the  idea  of  giving  to  American  mines  a  bonus 
for  the  production  of  new  gold  either  so  ridiculous  or 
so  dangerous  as  some  affect  to  view  it.  Such  could 
be  done  without  disturbing  the  gold  standard  at  all.  It 
need  not  be  a  bonus  per  ounce  of  gold.  It  might  be 
an  outright  subsidy  to  producers  on  the  basis  of  number 
of  men  employed,  number  of  tons  of  ore  hoisted,  or 
anything  else  that  would  be  reasonable.  It  would  be 
expensive.  Very  true.  But  it  would  be  no  more  expen- 
sive and  would  absorb  no  more  man-power  than  to  pay 
the  bills  for  a  depreciated  dollar  in  neutral  countries 
or  to  buy  silver  at  $1  per  ounce  in  order  to  settle 
Oriental  balances.  The  maintenance  of  gold  production 
by  subsidy  would  certainly  make  us  no  richer,  but 
neither  would  it  make  us  any  poorer,  and  it  would 
have  the  advantage  of  preventing  the  disorganization 
of  gold  mining  and  the  danger  of  allowing  the  gold 
mines  to  fall  into  a  state  in  which  they  could  not 
produce  much  at  a  time  when  gold  might  be  more  badly 
wanted  than  it  is  now 

This  raises  the  question  For  what  is  gold  needed? 
and  carries  us  back  to  the  quantity  theory  of  money. 
Hobson,  in  his  "Gold,  Prices  and  Wages,"  published  in 
1913,  a  date  when  no  one  dreamed  of  such  events  as  the 
world  has  since  witnessed,  but  which  is  yet  recent 
enough  to  exhibit  modern  ideas,  offers  the  latest  and 
the  most  brilliant  challenge  to  the  quantity  theory. 
"Suppose"  says  Hobson  "that  the  gross  income  of  this 
country  (Great  Britain)  were  one-tenth  of  the  gross 
income  of  the  whole  world;  this  would  give  £100,000,- 
000,000  as  the  quantity  of  money  operative  for  a  year. 
To  this  sum  there  has  been  added  from  an  extraneous 
source  the  gross  income  from  the  gold  mines,  an  amount 
of  £67,000,000.  The  gross  income  from  gold  mining 
will  have  precisely  the  same  amount  of  influence  on 
general  prices  as  the  gross  income  got  from  the  textile 
or  metal  industries.  The  effect  would  be  an  increase  of 
the    aggregate    quantity    of    money    to    the    extent    of 

fi7 
,.^  ,-.-^.     The  influence  upon  prices  would  thus  be  con- 
llJOj'XK) 

.«iderably  less  than  0.1%.     The  actual  influence  of  this 

addition  to  money  in  raising  prices  would,  of  course, 

be  much  less,  if  allowance  were  made  for  the  increase 

of  goods  which   has  been  going  on.     Assuming,  then, 

that  the  entire  output  of  gold  was  directly  expended 

by    those   who   get    it   from   the    mines    in    purchasing 

goods,  the  effect  in  raising  world  prices  would  be  veiy 

trifling." 

In    his    concluding    chapter,    Hobson    discusses    the 

paradox  that  has  always  been  very  troublesome  to  the 

quantity    theory,    namely,    why    is    it   that    often    when 

the  quantity   of   money   is   greatest  discount   rates   are 

highest.    During  this  war  we  have  had  the  most  striking 


record  of  this  sort.  With  huge  expansion  of  money, 
with  inflated  currency,  why  should  interest  charges 
be  so  high?     Let  us  quote  Hobson  again: 

Gold  is  not  a  base  upon  which  is  reared  a  block  of  credit  that 
enlarges  and  shrinks  with  the  length  of  the  base  line.  It  is  not 
;i  weiglit  to  which  the  weiglits  of  other  monetary  instruments 
must  adjust  themselves.  It  is  not  even  an  anchor  securing  the 
vessel  of  finance  in  times  of  storm.  The  real  basis  of  credit 
is  goods,  and  the  increase  in  actual  credit  is  attributable  to  the 
increase  of  this  goods  basis  and  the  concomitant  increase  ift  the 
demand  for  credit  arising  fi-om  the  expansion  of  new  large  prof- 
itable business  enterprises. 

W^hat  plausibility  attaches  to  the  quantity  theory  interpreted 
as  a  gold  control  rests  upon  a  hidden  acceptance  of  tlie  assump- 
tion tliat  every  piece  of  money  with  which  payment  is  made 
must  eitiier  contain,  or  he  able  to  procure,  a  quantity  of  gold 
of  the  same  value  as  the  goods  which  it  helps  to  exchange. 
But  this  assumption  rests  upon  a  totally  erroneous  assumption 
as  to  what  people  want  money  for.  If  every  one  who  receives 
a  sovereign  for  a  sack  of  wheat  or  a  pair  of  shoes  were  going 
to  consume  that  sovereign,  as  the  other  will  consume  the  wheat 
or  shoes,  the  assumption  that  the  monetary  form  must  be  equal 
in  value  to  the  wheat  or  shoes  would  hold.  But  the  recipient 
of  the  sovereign  paid  for  wheat  has  no  intention  of  consuming 
it — what  he  wants  it  for  is  to  use  it  to  get  hold  of  something 
which   he  does  want   to   consume. 

Since  this  single  act  of  service  is  all  they  want  to  get  from 
it,  they  must  not  rightly  be  regarded  as  the  owners  of  the 
sovereign,  in  the  sense  in  which  they  own  either  their  consum- 
able goods  or  their  capital  instruments,  but  as  the  hirers  of  the 
pieces  of  money  which  thus  pass  into  and  through  their  hands. 
Accept  this  standpoint  and  it  becomes  apparent  that  the  real 
price  of  money  which  concerns  us  is  not  the  market  price  of 
goods,  but  the  hire-price  paid  to  owners  of  money  for  the  use 
of  money. 

Goods,  not  gold,  are  the  basis  of  the  modern  money  system. 
Once  grasp  this  principle,  and  it  becomes  intelligible  why  gold 
itself  when  used  as  money  is  sinking  from  its  old  character  of 
intrinsic  value  and  becoming  a  form  of  token  money. 

Similar  ideas  were  expressed  by  the  chairman  of  the 
Ionian  Bank  at  its  last  annual  meeting,  who  argued 
the  needlessness  of  gold,  the  Grecian  finances  being 
successfully  conducted  on  the  basis  of  goods.  Indeed, 
goods  and  the  credits  for  them  underlie  our  own  mod- 
ern banking  system,  which  has  successfully  permitted  a 
great  diminution  in  the  gold  reserve.  Gold  and  gold 
certificates  are  rarities  in  this  country  nowadays. 
Yet,  although  the  experiences  during  the  war  have 
pointed  more  and  more  to  the  ability  of  countries  to 
carry  on  their  internal  affairs  without  gold,  they  have 
shown  with  equal  emphasis  the  necessity  for  gold  in 
international  business.  Indeed,  the  settling  of  interna- 
tional balances  is  the  chief  modern  function  of  gold. 

This  article  is  not  intended  to  be  an  argument  in 
favor  of  a  bonus  on  gold  production,  which  may  or  may 
not  be  advisable,  and  pending  careful  consideration  of 
many  things,  judgment  should  be  reserved.  But  it  is 
intended  to  show  that  certain  doctrines  that  are  held  to 
be  adverse  to  giving  consideration  to  that  proposal  are 
not  doctrines  that  are  accepted  by  all  economists;  and 
the  merit  of  some  of  them  is  not  only  doubtful  but  is 
denied.  There  is  a  form  of  the  quantity  theory  of 
money  that  is  clearly  correct,  though  it  is  not  the  form 
that  the  emotional  economists  mean.  Token  money  may 
be  so  debased  as  to  put  prices  to  an  extravagant  figure, 
as  may  be  seen  from  what  has  happened  in  Russia. 
It  is  even  conceivable  that  gold  might  become  debased, 
but  not  by  any  ordinary  production,  as  Hobson  has 
clearly  showed. 

The  Administration  has  assiduously  catered  to  the 
labor  unions.  Now  the  labor  unions  want  beer  and 
want  the  President  to  veto  the  bone-dry  legislation  that 
(vongress  has  about  enacted.  This  is  an  awkward  demand. 
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Is  the  Clock  About  To  Strike  12  for 
Labor? 

DISAPPOINTMENT  was  expressed  last  week  by 
Emergency  Fleet  Corporation  officials  over  the 
failure  of  some  of  the  riveting  gangs  at  the  Hog  Island 
shipyard  to  speed  up  and  give  the  Government  their 
best  efforts. 

"They  are  doing  only  50  "^o  of  what  they  can  do  at 
Hog  Island,"  said  Charles  E.  Piez,  vice  president  and 
general  manager  of  the  corporation.  Mr.  Piez  said  some 
drastic  action  would  be  taken  if  an  improvement  is  not 
shown. 

It  was  remarked  that  on  one  day  recently  the  men 
drove  195,242  rivets  under  a  spur  of  wagers  made  by 
certain  officials  of  the  yard  to  see  what  they  could  do, 
and  that  on  a  later  day  only  89,407  rivets  were  driven. 

Francis  T.  Bowles,  assistant  general  manager,  also 
expressed  dissatisfaction  with  the  work  of  some  of  the 
gangs. 

"A  situation  in  which  a  man  can  earn  in  two  or  three 
days  more  than  enough  for  his  weekly  needs,"  said 
Mr.  Bowles,  "is  not  conducive  to  a  steady  and  earnest 
application  to  his  work." 

It  has  been  declared  officially  since  then  that  the 
ship  production  of  Hog  Island  will  be  much  less  than 
was  expected  this  year,  and  will,  in  fact,  be  a  great 
disappointment,  owing  to  the  failure  of  labor  to  work 
as   it   should. 

It  is  alleged,  moreover,  that  it  and  other  shipyards 
have  been  shelters  for  evaders  of  the  draft,  who  have 
obtained  places  on  the  rolls  without  ever  intending  to 
work. 

These  revelations  have  burst  upon  official  Washington 
like  a  bombshell,  and  the  press  dispatches  report  great 
indignation  there.  The  departments  talk  vigorously, 
and  in  Congress  there  are  echoes,  of  driving  out  th«? 
slackers  and  the  shirkers,  giving  them  *Iie  choice  of 
working,  really  working,  six  days  a  week,  oi'  fighting. 
It  is  declared,  moreover,  that  no  man  dismissed  fron> 
a  shipyard  will  be  able  to  get  employment  in  another 
one  unless  he  can  show  a  proper  clearance  paper  from 
the  first.  When  official  Washington  talks  this  way  we 
cannot  help  feeling  that  it  is  upholding  the  principle 
of  the  Butte  "rustling  card." 

But  this  revelation  of  the  real  labor  situation  to 
Washington  is  only  what  every  industrialist  has  known 
to  be  going  on  not  only  in  the  shipyards,  but  almost 
everywhere.  In  mining  and  manufacturing  generally 
there  has  been  notoriously  diminished  efficiency  in  work 
per  hour,  fewer  hours  worked  per  week,  and  squander- 
ing of  the  extravagant  earnings  in  the  short  time  of 
work.  The  plea  for  increased  wages  to  compensate  for 
increased  cost  of  living  has  been  the  purest  buncombe, 
as  economists  have  repeatedly  shown. 

This  behavior  of  labor  has  been,  and  is,  a  crime 
against  the  country.  With  the  young  men  patriotically 
offering  their  lives,  with  the  earnest  citizens  at  home 
working  as  never  before  and  cheerfully  paying  stu- 
pendous taxes,  with  the  splendid  women  of  the  country 
going  to  work  in  the  factories  and  the  fields,  there  are 
scurvy  fellows  who  are  working  only  30,  20,  or  even 
only  10  hours  per  week,  and  not  working  very  hard  at 
that.     Many  of  these  men,  moreover,  are  squandering 


their  ill-gotten  gains  on  extravagances  that  absorb  thi; 
work  of  many  other  men.  The  Government  haa  taken 
steps  to  curtail  the  production  of  automobiles,  piano.s, 
and  some  few  things,  so  that  the  unpatriotic  cannot 
get  them,  but  the  Government  cannot  begin  to  view 
the  whole  list  of  things  on  which  money  may  be  squan- 
dered. 

Washington  it.self  has  blindly  catered  to  this  situa- 
tion by  weakly  conceding  every  demand  of  the  mo.st 
impudent  of  labor  leaders.  Claude  Kitchin's  stupidity, 
or  malevolence,  or  both,  have  promoted  it  by  his  un- 
equal scheme  of  taxation.  We  have  been  pursuing  a 
political  and  economic  policy  that  has  been  courting 
disaster.  Why  has  there  been  such  depression  in  our 
financial  markets?  Why  have  commodity  prices  been 
so  fearfully  high?  Why  has  money  been  .so  desperately 
scarce?  Whither  has  gone  too  much  of  the  gigantic 
sums  that  have  been  raised  by  bond  sales  and  by  taxa- 
tion? Answer  the  last  question,  and  we  answer  the 
others.  Too  much  of  the  money  has  gone  into  the  de- 
liberate waste  by  labor.  At  a  time  when  our  working 
force  is  diminished  by  the  men  in  the  army,  the  men 
remaining  in  production  who  ought  to  have  worked 
harder  than  ever  have  practically  diminished  them.selves 
by  working  less  than  full  time,  by  not  working  at  full 
efficiency  per  hour,  and  by  absorbing  the  work  of  other 
men  to  furnish  them  with  luxuries.  Innocently  and 
ignorantly — we  do  not  say  intentionally — they  have  been 
acting  in  behalf  of  the  Huns,  and  not  as  patriotic  Amer- 
icans. We  are  glad  that  Washington  at  last  seems  to 
be  awakening  to  this  and  intends  to  declare  the  prin- 
ciple of  "work  or  fight."  Let  those  who  do  not  want 
to  work  take  up  a  rifle  and  release  a  fighter  who  will 
work.  And  from  now  on,  let  every  worker  go  into  debt 
to  take  Liberty  bonds  and  thenceforth  work  hard  to 
pay  for  them. 

The  Tin  Control 

'"r^HE  international  tin  control  creates  what  is  prac- 
X  tically  a  buying  monopoly.  Sufh  is,  of  course,  just 
as  justifiable  economically  as  is  a  producing  and  selliniJr 
monopoly  and  is  just  as  much  subject  to  the  law  of 
supply  and  demand.  The  immediate  qvestion  will  be 
whether  the  price  that  will  be  fixed  will  be  sufficient 
to  bring  out  the  production  that  is  wanted.  In  thi> 
connection  there  are  many  subordinate  questions. 

Tin  production  diffei's  from  that  of  the  other  major 
metals  in  that  large  mining  companies  figure  to  a  much 
less  extent.  Tin  comes  in  small  quantities  from  a 
great  many  sources,  chiefly  in  scantily  developed  coun- 
tries and  largely  from  the  workings  of  native.s — Malays, 
Chinese  and  negroes.  The  value  of  silver  plays  a  great 
part  in  their  finances,  a  high  price  for  tin  meaning 
much  less  to  them  with  a  high  price  for  silver  than 
when  exchange  is  more  favorable  to  them.  Another 
question  is  that  of  satiety,  that  is,  the  point  where  a 
native  may  earn  so  much  money  in  a  few  days  that  he 
sees  no  reason  for  working  during  the  remainder  of 
the  week;  wherefore  with  increasing  prices  aggregate 
production  may  actually  decline.  We  have  witnessed 
something  similiar  in  the  recent  behavior  of  our  own 
workingmen. 

Another  interesting  and  important  subject  is  the  han- 
dling of  the   Bolivian   output,   which   is  practically   al; 
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in  the  form  of  ore,  to  be  smelted  abroad.  It  i '.  under- 
stood that  the  governments  are  to  buy  this  on  their  own 
accounts  and  divide  it  among  their  smelters  for  con- 
version into  metal  on  the  basis  of  a  fair  profit.  This 
plan  will  be  hailed  with  joy  by  the  Bolivian  mine  owners, 
who  will  attain  their  desideratum  of  a  stabilized  high 
price.  It  will  be  welcomed  by  the  smelters,  who  have 
been  verj'  reluctant  to  buy  ore  supplies  or  enter  into 
contracts  on  the  inflated  basis  of  late.  It  ought  to 
stimulate  Bolivian  production,  owing  to  both  the  fore- 
going reasons,  individually  and  jointly,  which  also  is 
something  to  be  desired.  It  may  some  day  cause  the 
governments  to  hold  an  unsold  stock  of  dear  "tin,  on 
which  they  will  have  to  pocket  a  loss,  but  nobody  will 
think  of  crossing  that  bridge  yet. 


National  Exposition  of  Chemical 
Industries 

AT  THE  Fourth  National  Exposition  of  Chemical 
Industries,  held  during  the  week  of  Sept.  23,  at  the 
Grand  Central  Palace,  New  York,  more  than  350  ex- 
hibitors contracted  for  the  entire  exposition  space  on 
the  three  floors  available  for  the  purpose.  This  is  an 
excellent  measure  of  the  activity  and  the  importance  of 
our  youngest  industry,  for  although  there  has  been  for 
a  long  time  a  chemical  industry  in  the  United  States, 
it  has  neither  attracted  the  attention,  nor  has  it  ap- 
proached in  magnitude,  our  other  large  industries.  We 
are  at  the  beginning  of  the  larger  development  of  this 
important  industry.  Though  we  have  produced  many 
raw  products,  have  wasted  untold  quantities  of  valuable 
compounds  in  the  smoke  of  our  beehive  coke  ovens,  have 
failed  to  utilize  natural  products  that  are  available,  the 
.'Stimulus  of  a  harsh  war  has  brought  us  to  a  full  realiza- 
tion of  the  necessity  of  placing  our  country  on  a  self- 
contained  basis. 

Except  in  a  few  lines,  such  as  the  manufacture  of 
com.mon  chemicals,  fertilizers,  explosives,  rubber,  photo- 
graphic chemicals,  borax,  soda,  phosphates  and  petroleum 
products,  the  business  of  the  chemist  has  been  that  of 
an  analyst  and  control  man.  The  instruction  in  our 
colleges  covered  rather  the  elementary  phases  of  chem- 
istry than  the  business  of  manufacturing  and  selling 
chemical  products.  A  few  of  the  larger  colleges  devel- 
oped courses  in  engineering  chemistry,  in  anticipation 
of  the  future  need  that  was  apparent  to  the  more  far- 
seeing.  Financiers  were  slow  to  appreciate  the  im- 
portance of  assistance  to  the  chemist  optimistic  enough 
to  attempt  to  embark  on  a  chemical  manufacturing  en- 
terprise. Chemists  themselves,  well  trained  as  laboratory 
men  and  thoroughly  grounded  along  theoretical  lines, 
lacked  the  experience  in  organization,  mechanical  de- 
sign and  business  affairs  to  successfully  undertake  man- 
ufacturing. Though  many  ventures  were  failures, 
others  were  successful  and  progress  was  made. 

The  dependence  of  the  chemical  industry  upon  me- 
chanical appliances  is  not  realized  by  most  engineers 
and  busine.ss  men.  Nor  are  they  familiar  with  the  fact 
that  our  manufacturers  and  designers  lead  almost  all 
other  nations  in  crushing,  grinding,  leaching,  evaporat- 
ing, agitating  and  filtration  devices.  Acid-resisting  ma- 
terials and  pipe,  fittings,  pumps  and  other  apparatus 
finding  special   application   in   chemical   manufacturing 


are   available    in   great   variety    in    our    own    markets. 

In  discussions  of  the  war  and  its  influence,  it  is  not 
uncommon  to  hear  expressions  that  this  or  that  good 
will  be  accomplished.  This  is  the  only  satisfaction  that 
we  can  get  out  of  the  contemplation  of  the  destruction 
and  sorrow  resulting  from  the  struggle.  When  we  look 
critically  at  the  situation  we  see  that  the  necessities 
of  the  moment  have  driven  us  to  do  in  an  incredibly 
short  time  what  under  ordinary  circumstances  would 
have  required  a  decade  or  more.  Things  move  rapidly 
in  America,  but  the  war  has  trebled  and  quadrupled  our 
pace.  War  has  brought  our  chemists,  raw  materials  and 
mechanical  industries  into  line.  Where  financial  back- 
ing has  been  slow  to  come  into  the  game,  the  Govern- 
ment has  taken  hold.  Private  enterprise  has  been  the 
leader,  nevertheless,  and  patriotism  has  been  as  much 
an  incentive  as  the  desire  for  gain,  if  not  a  greater  one. 

We  hope  that  many  mining  engineers  and  metal- 
lurgists have  visited  the  exposition,  for  they  will  have 
found  in  a  compact  space  rare  and  common  products 
manufactured  from  the  minerals  and  ores  that  many 
of  them  produce  from  the  mines  and  plants  in  their 
charge.  A  greater  perspective  and  a  larger  appreciation 
of  many  possibilities  will  come  from  closer  acquaintance 
with  the  work  of  our  chemical  manufacturers  and  the 
chemical  industry. 


The  Fourth  Liberty  Loan 

As  THIS  paper  reaches  the  hands  of  our  readers, 
the  drive  for  the  Fourth  Liberty  Loan  will  be 
well  under  way.  There  is  little  that  has  not  already 
been  said,  -but  what  has  been  said  applies  now  with 
even  greater  force.  The  mining  industry  has  carried 
its  share  of  the  previous  loans.  It  will  carry  its 
share  of  this  loan.  Give,  is  the  order  of  the  day.  We 
make  sacrifices  in  men  and  goods  for  a  cause,  a  most 
worthy  cause.  Let  every  miner,  worker,  superintendent, 
engineer  and  manager  get  into  the  work  of  increasing 
the  total  of  the  subscriptions  in  his  locality.  Do  Your 
Part. 

Copper  and  Cotton 

THE  Rubicon  has  been  crossed.  The  price  for  cot- 
ton is  to  be  fixed,  which  means  that  it  is  to  be 
fixed  downward.  The  Southern  senators  vociferously 
protested  against  any  laying  of  hands  on  their  sectional 
commodity.  They  shouted  that  the  law  of  supply  and 
demand  ought  to  prevail.  As  to  that,  many  agree  with 
them,  but  it  was  becoming  too  much  of  a  scandal  that 
cotton  alone  should  be  free  while  all  of  the  other  great 
basic  commodities  were  regulated. 

Now  comes  the  question  as  to  what  the  price  for 
cotton  shall  be.  We  hear  arguments  and  representa- 
tions that  are  very  reminiscent  of  the  controversy  over 
the  copper  price.  There  is  no  more  use  in  going  into 
studies  of  the  cost  of  production  in  one  case  than  there 
was  in  the  other.  We  offer  a  solution  of  the  problem 
that  is  very  simple.  Let  the  price  for  cotton  be  the 
same  as  the  price  for  copper,  26c.  per  lb.  at  present. 
If  the  price  for  copper  be  raised  or  lowered,  let  the 
same  happen  to  cotton.  The  normal  ranges  of  these 
commodities  are  not  dissimilar. 
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Personals 


Ila\e  Vou  Contribnted  to  the  Association 
of  the  a^th  Kngineers? 

A.  N.  MacKay  has  been  in  New  York 
since  Sept.   16. 

.lolin  L.  Malm,  of  the  Malm-^Volf  Co.,  is 
in   Xew  York  on  professional   business. 

franklin  \Y.  Smith  is  making  an  exam- 
nuition  in  the  vicinity  of  Parral,  Chihuahua, 

.Mexico. 

David  A.  Herron,  general  manager  of 
the  Tomboy  Gold  Mines  Co.,  Ltd.,  is  in 
Denver. 

K.  A.  Bryoe,  of  Toronto,  Ont.,  is  exam- 
!S  properties  in  the  Gowganda,  Ont.. 
•-  riot. 

I'.  «.  Stevens,  of  Toronto,  Ont.,  has  been 
Meeting  the  Rex  gold  mine  in  northern 
.irio. 

lohn  W.  Sharpe,  of  Los  Angeles,  Calif., 
!iiaking  a  reconnoiter  of  the  Batesville, 
..,   manganese  field. 

\V.  J.   Prowell,  representing-  a   steel  com- 
ly  of  Detroit.  Mich.,  has  been  in  Arizona 
looking  for  manganese. 

Basil  I'resoott  will  visit  Santa  Eulalia, 
Chihuahua,  Mex.,  in  October  to  make  a 
geological  examination. 

F>ank  Kenned.v,  chief  engineer  for 
Hutler  Brothers,  at  Nashwauk,  Minn.,  has 
r  si{,ned  to  go  into  business  at  Duluth. 

.Ararion  L..  Thomas  has  reiurnea  to  Xew 
York  from  Cuba,  after  a  six  weeks'  in- 
V.  .stigation   of   manganese   and    iron   mines. 

J.  W.  Moffett  has  resigned  as  manager 
of  the  Beaver  Consolidated  Mines.  Ltd.,  Co- 
balt, Ont.,  and  is  succeeded  by  L.  W.  Led- 
yard. 

C.  W.  Whitley,  general  manager  of  the 
American  Smelting  and  Refining  Co.  in 
Utah,  has  been  on  the  Pacific  Coast  for  a 
short  vacation. 

Mark  Workman,  president  of  the  Do- 
minion Steel  Corporation,  has  gone  fo 
;  Sydney.  X.  S.,  and  will  remain  at  the  plant 
j  for  some   time. 

M.  J.  O'Brier,  of  Renfrew,  Ont.,  a  prom- 

I  inent  Canadian  financier  and  extensively 
j  interested  in  mining,  has  been  elected  to 
the  Canadian  Senate. 

A.  H.  Rogrers,  of  the  firm  of  Rogers, 
'Mayer  &  Ball,  has  recently  returned  from 
I  .a  six  weeks'  professional  trip  to  British 
(Columbia,   Colorado   and  Missouri. 

Bnlkeley  Wells,  governor  of  the  Colorado 
chapter  of  the  American  Mining  Congress, 
has  been  elected  a  member  of  the  national 
board  of  directors  of  the  congress. 

C.  A.  Filteati,  of  the  A'ational  :^r)nes,  Ltd.. 
I  Cobalt.  Ont.,  has  been  appointed  manager 
of  the  flotation  plant  ol  the  Peterson  Lake 
I  Silver  Cobalt  Mining  Co.,  at     Cobalt. 

L.  S.  Cate«,  general  manager  of  the  Ray 
Consolidated  Copper  Co.,  is  spending  much 
of  his  time  at  Phoenix,  on  the  draft  appeal 
board    of    the     northern    Arizona     district. 

Francis  A.  Thomson,  dean  of  the  Idaho 
School  of  Mines  at  Moscow,  Idaho,  is  ex- 
amining two  antimony  properties  on  Pine 
Creek,  in  the  Coeur  d'Alenes.  for  the  Gov- 
ernment. 

Prrtf.  S.  F.  Kirkpatrick  has  resigned  his 
position  at  Queen's  University,  Kingston, 
Ont.,  to  accept  a  metallurgical  position  with 
the  Deloro  Mining  and  Reduction  Co.,  of 
Ontario. 

Capt.  Stewart  M.  Thorne,  formerly  man- 
ager of  the  Trethewey  Mine.  Cobalt.  Ont . 
who  has  won  both  the  Military  Crors  and 
the  Croix  de  Guerre,  was  recently  wounded 
In  France. 

Frederick  "L,.  Hoffman,  Statistician  for  the 
Prudential  Life  Insurance  Co.,  spent  five 
days  ii.  the  Black  Hills  of  South  Dakota 
during  September,  investigating  mining 
conditions. 

Francis  ?f.  Fl.vnn,  formerly  general  su- 
oerintendent  of  the  smelting  and  refining 
lepartments  of  the  Consolidated  Mining 
ind  Smelting  Co.  of  Canada,  Ltd.,  is  in 
New  York. 

F.  H.  Skeel,  mining  engineer  of  Wallace, 
fdaho,  has  been  ordered  to  report  at  Wash- 
ington for  service  in  the  engineer  corps 
of  the  Army.  He  expects  to  be  commis- 
sioned soon. 

i.  W.  >Iorrison,  formerly  manager  of  the 
Lake  Shore  Mines.  Ltd..  Kirkland  Lake, 
Ont.,  has  been  appointed  manager  of  the 
i^Towie-Cochenor  property  in  the  Lightning 
River   district. 


.1.  H.  Willianu,,  who  has  been  employed 
as  an  engineer  at  the  Hawkins  mine  at 
Nashwauk,  is  to  be  superintendent  at  the 
bargenl  mine  at  Keewatin,  for  the  Wis- 
consin  bteel   Company. 

Horace  K.  Lunt,  of  Colorado  Springs. 
CO  o.,  has  been  commissioned  a  captain  of 
engineers  and  has  been  ordered  to  the 
Student  Kngineer  Otticers'  Training  School, 
Camp  Humphreys,  Virginia. 

Frank  Cochrane  has  been  appointed  by 
the  Canadian  government  to  bo  acting  secre- 
tary of  state  and  minister  of  mines  during 
the  absence  of  Martin  Iturrell,  who  is  tak- 
ing an   extended   vacation. 

James  P.  Porteiis  has  again  taken  charge 
of   the    Bonney   mine   at   Lordsburg    N     M 
as    general    superintendent    for   the    Bonney 
Mining    Co.,     the     lease     of    the     Lawrence 
Mining  Co.   having  expired. 

A.  R.  Globe,  formerly  assistant  general 
manager  of  the  Hollinger  Consolidated  Gold 
Mines,  Ltd.,  at  Porcupine,  Ont..  is  in  charge 
of  operations  on  an  iron  properly  near  Sell- 
wood,   Ont.,   in   the  Sudbury  district. 

Oavid  Cole  has  been  making  a  visit  of 
insp'ction  to  a  number  of  districts  in  me 
Southwest,  having  been  called  to  Arizona 
to  attend  a  meeting  in  Prescott  of  the 
Arizona-Binghampton  Copper  Co.  direc- 
tors. 

E.  R.  Ahadie.  Jr.,  formerly  with  the  Em- 
pire Mines  and  Investment  Co..  of  Gras.s 
Valley,  Calif.,  is  now  superintendent  of  the 
(Jolden  Center  mine  of  the  Grass  Valley 
Con.solidated  Gold  Mines  Co..  of  the  same 
place. 

N.  H.  Darton  investigated  the  stratigra- 
phy of  the  "Red  Beds"  iii  New  Mexico 
during  August  and  September.  The  work 
was  for  the  U.  S.  Geological  Survey,  to 
determine  the  prospects  for  locating  potash 
deposits. 

Charles  E.  Addam»i,  formerly  manager  of 
the  Arizona  Hercules  Copper  Co..  is  de- 
voting himself  to  the  management  of  the 
Arizona  State  Council  of  Defence,  of 
which  he  is  executive  chairman,  and  is  now 
studying  the  work  of  the  California  Coun- 
cil  of   Defence. 

Norman  Carmichael,  general  manager  of 
Arizona  Copper  Company.  Ltd..  at  Clifton, 
has  accepted  appointment  as  chairman  of 
the  United  War  Work  Campaign  for  the 
state  and  is  in  Phoenix  organizing  his 
forces,  which  inclur'-!  many  of  the  well- 
known  mining  operators  of  Arizona. 

David  W.  Brunton  has  been  placed  in 
charge  of  an  enlarged  Washington  office  of 
the  Naval  Consulting  Board,  which  will 
be  in  Room  3547  of  the  new  Naval  Build- 
ing. He  will  handle  all  communications 
and  inventions.  The  office  of  the  chair- 
man and  secretary  of  the  board  will  con- 
tinue to  be  maintained  in  New  York. 

A.  E.  Wells,  of  the  U.  S.  Bureau  of 
Mines,  has  been  promoted  to  the  position 
of  metallurgist  in  charge  of  non-ferrous 
metals  for  the  Bureau.  He  will  act  as 
chief  metallurgist  during  the  absence  from 
Washington  of  that  official.  0.  E.  .luUhn 
has  been  appointed  superintendent  of  the 
Lake  Superior  experiment  station.  Thomas 
Varley  has  been  transferred  from  the 
Seattle  station  aid  made  acting  superin- 
tendent of  the  Salt  Lake  City  station.  F.  F. 
Ovitz  has  been  made  superintendent  of  the 
Seattle  station. 


Obituary* 
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William  Kent,  the  eminent  mechanical 
engineer,  died  at  Gananoque,  Ont.,  on  Sent. 
18,  aged  67  vears.  He  was  born  in  Phila- 
delphia in  1851.  was  graduated  in  187G 
from  Stevens  Institute  of  Technology,  and 
became  editor  of  the  "American  Manufac- 
turer and  Iron  World,"  in  1877.  From 
1879  to  1890,  Mr.  Kent  was  employed  by 
various  companies  in  the  capacity  of  me- 
chanical engineer,  and  from  the  latter  date 
practiced  as  a  consulting  engineer.  He 
became  associate  editor  of  "Engineering 
News"  in  1895.  which  position  he  held  until 
1903,  when  he  became  dean  of  the  L.  C. 
Smith  College  of  Applied  .'^"cience.  of  Syra- 
cuse LTniversity,  where  he  remained  for 
five  years.  He  returned  to  editorial  work 
in  1910.  when  he  accepted  the  position  of 
editor  of  "Industrial  Engineering,"  which 
he  filled  until  1914.  Mr.  Kent  was  prob- 
ably best  known  among  engineers  of  all 
branches  of  the  profession  as  the  author 
of  the  "Mechanical  Engineer's  Pocket 
Book,"  which  he  brought  out  in  1895.  Other 
works  were  the  "Strength  of  Materials." 
"Strength  of  Wrought  Iron  and  Chain 
Cables"  and  "Steam  Boiler  Economy."  Mr. 
Kent  had  lectured   on   engineering  at   many 


<o!leges  and  technical  schools  and  had 
taken  out  over  20  patents  on  various  me- 
chanical appliances.  He  was  a  member 
of  many  engineering  societies  and  was  v  ce 
president  of  the  American  Society  of  Me- 
chanical Engineers  from  1888  to  1890.  In 
former  year.s,  Mr.  Kent  \va  j  a  rath  r  con- 
stant contributor  to  the  "Engineering  and 
Mining  Journal,"  many  papers  carrying  hi.'; 
:  'I'nature  appearing  therein  25  or  30  years 
ago. 


Societies 


"^ 


.American    Iron   and    Steel    InHtitute.      The 

hoard  of  directors  decided  on  Sept.  16  to 
omit  the  general  meeting  of  the  institute 
usually  held  in  October. 

.Mining  and  MetiiUureical  Kociety  of 
America.  At  a  meriting  of  the  council 
held  oil  July  9.  1918.  it  was  resolved  that 
the  "(iold  Medal  for  1>J19"  .shall  be  awarded 
lor  distinguished  service  in  the  metallurgy 
of  iron  and  .steel. 

American  Electrochemical  Society  Will 
hod  its  jJlth  general  tne.  ting  at  Atlantic 
(ity,  .\.  J.,  from  Sept.  30  to  Oct.  2.  Among 
the  papers  to  be  presented  are  the  fol- 
lowing: "Hardness  of  Soft  Iron  and  Copper 
Compared,"  by  F.  C.  Kelley ;  "Relafive 
Volatilities  of  Refractory  Materials"  by 
W.  R.  Mott ;  "The  Electric  Furnace  After 
the  War.  by  F.  A.  Fitzgerald  ;  "The  Fu- 
ttjre  of  Electric  Steel."  by  J.  A.  Mathews ; 
Electric  Pig  Iron  After  the  War."  l.v 
Robert  Turnbull  ;  "The  Government  anil 
the  Technical  Man  After  the  War,"  bv 
F.  A.  Lidbury  ;  "The  Power  Situation  After 
the  War."  by  C.  A.  Winder ;  and  "Research 
After  th.;  War,"  by  W.  D.  Bancroft. 


iiiiftiiiiiMiiiniiiL.iniiiiiiimniiiiiiiiiiiiiiiiii 


'nitfiiiiifiiiMiiMnc 


New  Patents 
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TTnited  States  patent  .specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  each. 
British   patents   are   supplied   at    40c.    tach. 

Amalframator.  James  Hutchings,  Chi- 
cago.   111.      (U.    S.    No.    1,276,656;    .lUg.    20. 

Blast  Furnaces,  Machine  for  Tapping. 
Benjamin  J.  Mullen,  Lectonia,  Ohio.  (U. 
S.   No.   1,276,251-252;  Aug.   20,   1918.) 

Concentration  of  Zinc,  Lead  and  Other 
Ores.  Process  of.  Robert  G.  Hall.  St. 
Louis.  Mo.  (U.  S.  No.  1,276,058;  Aug.  20, 
1918.) 

Concentration — Rubber  Set  Riffle  for 
Tables.  Joe  Horn,  Rav.  Ariz.  (U.  S. 
No.    1,276,529;   Aug.    30.    1918.) 

Mectrolytew,  Process  of  Treating  Im- 
pure. Frank  T.  Smith.  Jamaica  Plain. 
Mass.      (U.  S.  No.  1,276,130,  Aug.  20,   1918.) 

Electrolytic  Tank,  Conductor  Bar  for. 
Julius  H.  Gillis,  Anaconda,  Mont.,  assignor 
to  Anaconda  Copper  Mining  Co.,  Anaconda. 
Mont  (U.  S.  No.  1,276,208  ;  Aug.  20. 
1918.) 

Furnace.  Apparatus  for  Charging  Elec- 
tric. Frederick  T.  Snyder,  Oak  Park.  IlL 
(U.  S.  No.  1,276,586;  Aug.  20,  1918.) 

Hoist.  Edward  Stout.  Brighton.  Iowa. 
(U.  S.  No.  1,276,281  ;  Aug.  20.  1918.) 

Hydrometallur^y  —  Extracting  Soluble 
Metals  from  Ores.  Charles  Biesel,  El  Paso, 
Tex.     (U.  S.  No.  1,276,162  ;  Aug.   20,   1918.) 

.Mine-Car.  Martin  S.  Runsvold.  Bisbte. 
Ariz.      (U.  S.  No.  1,276.148;  Aug.  20,   1918.) 

Mine  Hoist.  Recording  Apparatus  for. 
George  F.  liover,  Wilkes-Barre,  Penn..  as- 
signor of  two-thirds  to  Jennie  H.  Webb, 
Pittsburgh.  Penn.  (U.  S.  No.  1,275,605; 
Aug.  13,  1918.) 

Mine  Shaft,  Safety  Gate  for.  Walter 
Hardie  Finley,  Fairmont.  W.  Va..  assignor 
to  Fairmont  Mining  Machinery  Co..  Fair- 
mont. W.  Va.  (U.  S.  No.  1,276,199;  Aug. 
20,    1918.) 

Shafts.  Concrete  Lining  for.  Allen  B. 
Dowell.  St.  Louis.  Mo.  (U.  S.  No.  1,275,- 
874;  Aug.  13,  1918.) 

St*el,  Process  for  Hardening.  John  W. 
Gilbert.  Windsor,  Vt.,  assignor  of  one-half 
to  Daniel  H.  Parker,  Windsor.  Vt.  (U.  S. 
No.    1,275.242;   Aug.    13,    1918.) 

Zinc.  Melting  Apparatus.  Takekichi  Ara- 
maki,  Kiku-Gun,  Fukuoka-Knn,  Japan.  (U. 
S.  No.  1,275,196;  Aug.  13,  1918.) 

Zinc  Powder,  Explosive  Containing. 
Frederick  Geoffrey  L<'es  Johnson.  Chelsea, 
Ix)ndon,  England,  assignor  to  Palmer-Per- 
chlorate  Powder  Co.  of  Canada,  Ltd..  Mon- 
treal. Can.  (U.  S  No  \.2T(i.h^T  :  Amp 
20.    191S.) 
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DKNVKK — Sept.     18 

Consolidation  of  Clear  Creek  and  Gilpin 
Counties  has  been  proposed  by  prominent 
resident  taxpayers.  It  Is  pointed  out  that 
now  is  an  opportune  time  to  consider  the 
consolidation  of  these  counties  under  a  suit- 
able name,  with  a  new  county  seat  and  a 
single  set  of  county  otlicials.  The  two  coun- 
ties are  among  the  smallest  in  Colorado, 
and  considering  the  rapid  decrease  in  pop- 
ulation, the  falling  off  of  mining  operations, 
the  fact  that  more  than  55%  of  the  total 
area  of  the  two  counties  is  now  in  the 
forest  reserve,  and  that  an  additional  area 
is  to  be  withdrawn  forever  from  taxation 
and  development  bv  the  creation  of  the  pro- 
posed Denver  National  Park,  the  mainte- 
nance of  two  county  governments  over  the 
remaining  small  area  at  the  expen.se  of  the 
propertv  holders  and  taxpayers  is  hardly 
justified  at  this  time.  As  a  result  of  such 
consolidation  the  amount  of  money  now 
raised  in  the  two  counties  by  taxation  could 
be  reduced  about  60%.  Clear  Creek  County 
has  an  area  of  249,600  acres,  or  390  square 
miles,  and  Gilpin  C^junty  contains  184,480 
acres,  or  288  square  miles.  The  assessed 
valuation  of  Clear  Creek  in  1916  was  $5,- 
143,640,  whereas  that  of  Gilpin  was  $3,453,- 
641.  The  amount  of  money  raised  by  taxa- 
tion for  state,  county,  town,  and  school. 
purposes  in  1916  was  $138,782.71  for  Clear 
Creek,  and  $102,416.08  for  Gilpin,  a  total 
for  the  two  counties  of  $241,198,79.  Aver- 
age levy  in  1916  for  Clear  Creek  was  26.98 
mills,  and  for  Gilpin  29.71  miRs.  nearly 
double  the  rate  of  any  of  the  other  courtvs 
in  the  north  central  part  of  Colorado.  Poli- 
ticians in  the  two  counties,  who  are  the 
greatest  beneficiaries  of  the  present  ar- 
rangement, will  no  doubt  strenuously  op- 
pose the  scheme  of  consolidation.  Effi- 
ciency and  economy  seem  to  favor  the  plan. 
With  a  few  exceptions  most  of  the  produc- 
tion from  the  mines  in  Clear  Creek  and 
Gilpin  counties  is  now  made  in  relatively 
small  lots,  mined  by  lessees  and  sub-lessees. 
Scarcity  and  high  cost  of  labor  anri  the  in- 
crease in  the  cost  of  mining  supplies  have 
resulted  in  the  shutdown  of  all  but  a  few 
of  the  more  substantial  operating  com- 
panies. 

Producers  of  Metals  and  Coal  who  have 
lost  men  essential  to  maximum  production 
may  secure  the  release  of  these  men  from 
.\rmv  service,  according  to  a  recently  pro- 
mulgated order,  if  the  men  will  accept  fur- 
loughs and  will  return  to  their  employ- 
ment. The  Bureau  of  Mines  will  assist 
metal  producers  to  secure  results.  Fur- 
loughs are  granted  under  the  following 
conditions:  The  employee  who  has  been 
takea  must  have  been  employed  in  a  posi- 
tion demanding  technical  knowledge,  or 
have  been  a  skilled  operative  in  some  de- 
partment where  it  is  difficult  to  place  new 
and  untried  men ;  the  mine  or  industry 
must  have  been  listed  as  an  "essential"  by 
the  Priorities  Board ;  the  employee  must 
be  willing  to  accept  furlough  and  return  to 
his  employment  without  coercion.  The 
man  on  furlough  will  be  excused  indefin- 
itelv  from  military  service  and  will  draw 
civilian  pay,  but  will  retain  his  uniform 
and  must  be  subject  to  call  from  the  War 
Department.  If  furlough  is  granted,  the 
soldier  retains  all  military  rights  and  priv- 
ileges of  a  soldier  and  also  retains  his  es- 
tablished military  rank.  In  applying  for 
the  ri-lea.se  of  an  employee,  the  employer 
must  address  the  Bureau,  of  Mines,  stating 
the  circumstances  of  each  man,  his  value 
arid  record.  If  satisfied  that  the  case 
.should  receive  attention,  the  Bureau, 
through  Its  certifying  officer,  will  at  once 
foiwaid  the  nece-ssary  blanks  to  be  filled 
out  by  the  employer  or  ag<  iit  of  the  com- 
panv.  Affidavits  and  necessary  evidence 
must  be  submitted  to  the  Bureau,  and  that 
organization  will  make  any  necessary  in- 
v<  stigatlon.  Including  personal  investigation 
of  the  attitude  of  the  employee.  If  the  re- 
sult \n  Hatl.sf.-iftfdy.  the  certifying  officer 
will  at  once  reiiuest  the  r'  lease  of  the  em- 
ployee, and  furlough  will  issue.  Up  to  this 
time  the  order  h.a.s  been  exeici.sed  only  in 
the  cane  of  emplovees  of  shipyards,  muni- 
tion plants  and  like  essential  labor  Re- 
<!erith"  i»  wa"  Til^if'l  In  a';tlve  op<-ratlon  In 
the  Fuel  Admlnh tration,  and  hundreds  of 
coal  miners,  stiperlntendent.'^:  and  skilled 
men  In  producing  mines  have  l)een  returned. 
On  Hf-pt.  5  the  order  wa«  taken  up  by  the 
Bur-H'i   of  Mlties  and   Ih  In  the  handH  of  a 


committee  composed  of"  H.  Foster  Bain, 
assistant  director ;  C.  W.  Merrill,  mining 
engineer,  and  J.  E.  Spurr,  in  charge  of  war- 
mineral  investigations.  Mr.  Spurr  is  acting 
chairman.  The  handling  of  all  problems 
regarding  unskilled  labor  in  metalliferous 
mines  has  been  placed  in  the  hands  of  the 
Bureau  of  Mines.  Complaints  regarding 
labor  shortage  in  metalliferous  mines  should 
be  addressed  to  this  committee. 

SAI,T   L.AKK    CITY — Sept.    19 

The  Purchase  of  the   Yampa  Mine  by  tho 

Utah  Consolidated  at  Bingham  has  come 
about  largely  as  the  result  of  the  litigation 
pending  between  the  two  companies,  due 
to  the  filing  of  suit  for  trespass  against 
the  Yampa  by  the  Utah  Consolidated,  whose 
territory  entirely  surrounds  the  Yampa. 
At  the  time  of  filing  the  above-mentioned 
suit,  the  Utah  Consolidated  instituted  sim- 
ilar proceedings  against  another  neighbor, 
the  TJtah-Apex.  During  its  period  of  great- 
est productivity,  the  Yampa,  which  has 
been  idle  for  some  time,  had  an  output  of 
from  4,000,000  to  6,000,000  lb.  of  copper 
yearly.  It  operated  its  own  smeltery,  sit- 
uated in  Bingham  Canyon,  but  never  made 
any  great  profit  from  its  ores.  After  a 
time,  work  at  the  smeltery  was  abandoned 
and  the  mine  continued  to  operate  and 
shipped  to  other  plants.  The  smeltery  was 
dismantled   and   sold   for  junk. 

E.xperimentlng     With     Utah     Oil     Shales 

continues  in  an  effort  to  arrive  at  methods 
of  profitable  treatment.  A  number  of  ex- 
perimental plants  have  been  built  and  a 
large  acreage  of  oil-shale  lands  has  been 
incorporated,  but  so  far  no  commercial 
plants  have  been  built.  The  point  of  de- 
parture is,  of  course,  the  Scotch  method  of 
distillation,  although  the  nature  of  the 
oil  shales  in  this  country  is  not  sutliciently 
similar  to  permit  of  exact  imitation.  The 
Western  shales  are  much  more  heavily  sat- 
urated, and  the  effort  here  is  toward  the 
production  of  gasoline  rather  than  towar'i 
that  of  burning  oil.  The  operations  in 
Scotland  also  are  on  a  comparatively  small 
scale,  and  the  deposits  not  so  extensive. 
The  exploitation  of  the  American  shales 
will  probably  mean  steam-shovel  work  and 
large-scale  operation.  For  a  time  a  small 
experimental  plant  designed  by  Otto  Stahl- 
tnan,  of  Salt  Lake,  was  in  operation  at 
the  University  of  ITtah.  Another  metliod 
is  the  Crane  process.  At  present  one  of 
the  two  experimental  plants  operating  here 
uses  the  Jenson  process  and  the  other  the 
pjrickson  process.  The  Jenson  plant  is  a 
three-stage  horizontal  reduction  plant,  and 
has  been  operating  for  the  last  six  months, 
making  experiments  on  oil  shales  from  Utah 
and  surrounding  states.  In  the  field  it  is 
planned  to  use  as  many  as  12  super- 
imposed horizontal  cylinders.  The  Erick- 
son  process  also  employs  a  multiple  sys- 
tem of  removing  vapors,  using  vertical  cyl- 
inders, and  the  plant  built  for  experimen- 
tation along  these  lines  has  a  caiiacily  of 
12  tons  daily.  A  trial  run  of  24  hours 
was  made  recently.  The  ultimate  object, 
as  in  the  case  of  the  plant  using  the  Jenson 
piocess.  is  the  building  of  a  larger  plant 
in  the  field. 

PHOKNIX,    ARIZ. — Sept.    20 

The  Copper  Queen  Brunch  of  the  Phelps 
Dodge  Corporntion  and  the  Calumet  .t  .-Ari- 
zona Co.  are  offering  inducements  to  steady 
miners  who  wish  to  own  their  own  homes. 
They  are  preparing  to  build  more  than  200 
homes  for  married  men  in  Warren  town- 
site.  The  lots  iire  65  ft.  wide,  and  pro- 
vision has  been  made  for  shade  and  shrubs 
and  for  water  for  irrigation. 

Copper  I'riKluct ii»n  in  .Arizona  is  bound 
to  suffer  through  the  inroads  of  the  draft 
upon  mine  and  office  men.  although  many 
have  already  gone  as  volunteers,  mainly 
in  the  engineer  regiments.  .\t  preseni  there 
is  sharj)  com])laint  from  the  miTie  foremen 
that  a  large  number  of  their  skilled  miner.^ 
have  gone  to  war-work  plants  in  the  lOast. 
classed  as  laborers,  drawn  by  the  lin-e  of  a 
change  and  the  prosjiect  of  wages  at  least 
as  larg<!  as  they  have  be<'n  drawing  in 
Arizona.  The  complaint  has  been  :i(>cep1ed 
as  just  by  the;  Federal  Labor  Administra- 
tion. whi(-h  has  ordered  that  strict  investi- 
gation be  made,  to  the  end  that  no  more 
miners  be  shipped  to  laborers'  jobs  outside 
of   the   state. 


JOP1.IN,    MO. — Sept.    16 

Concentrating     Plants     in     Operation 

ready  for  operation  in  the  Oklahoma  si 
tion  of  the  Joplin  mining  district  now  to 
202,  and  30  are  under  construction, 
addition,  there  are  10  plants  where  ha 
jigs  are  being  used,  some  of  them  prodi 
ing  a  carload  of  ore  a  week  or  more.  I 
cently  the  work  of  building  new  mills  Y 
been  cut  down  appreciably,  and  after  the 
plants  that  were  contracted  for  so 
months  ago  are  completed,  it  is  expeci 
that  no  new  mills  will  be  built  until  ( 
prices   improve. 


BATESVILLE.    ARK. — Sept.    16 

WaNhing:    Plants    in    the    BatesvUle    Fto 

construction  of  which  was  begun  earl 
in  the  year,  are  now  being  placed  in  opei 
tion.  Until  the  apex  of  the  present  i 
velopment  is  reached,  a  number  of  piai] 
will  be  started  each  month,  with  a  c.i 
responding  increase  in  the  production  of  ( 
field.  The  200-ton  plant  at  the  Allen  mi 
which  is  owned  by  J.  C.  Shepherd  and  ; 
Kociates,  was  started  early  in  Septemb 
It  consists  of  a  combination  log  washer  a 
jig  plant.  The  crude  ore  is  delivered 
the'  plant  from  the  mine,  1000  ft.  up  i 
mountain,  by  a  12-in.  fiume  and  is  was! 
down.  During  this  process  the  clay 
the  gangue  is  practically  removed  befi 
the  crude  ore  reaches  the  washing  pi; 
proper.  The  property  is  incorporated 
the  Leader  Mining  Co.,  with  J.  C.  Shi 
herd,  president ;  O.  M.  Bilharz,  vice  pre 
dent  and  E.  G.  Burnley,  secretary  a 
treasurer.  The  Waco  Mining  Co.,  oper 
ing  across  the  Polk  Bayou  from  the  All 
has  a  large  washing  plant  almost  co 
pleted.  Independence  Mining  Co.,  owni 
the  Polk-Southard  mine,  near  Cushm. 
and  other  properties  Ih  the  field,  has  co 
pleted  the  erection  of  a  washing  plant 
the  Polk  Southard  mine  and  will  st4 
operations  as  soon  as  the  pumping  plj 
is  installed.  Two  steam  shovels  have  b< 
working  at  this  property,  and  nothing  I 
nugget  ore  has  been  produced.  In  mini 
this  ore  there  has  been  taken  out  a  lai 
tonnage  of  crude  wash-ore,  which  will 
treated  in  the  new  washing  plant.  E. 
McComb,  president  of  the  company,  a 
states  that  he  has  machinery  ordered  i 
a  small  washing  plant  to  be  installed 
Penters  Bluff,  to  handle  wash  dirt  fn 
several  properties  there.  The  Oklahon 
Kansas  Mining  Co..  operating  in  the  Mia 
district  of  the  Oklahoma  zinc  field,  i 
purchased  the  Denison  and  Schlieper  pr( 
erties  and  contemplates  the  erection  of 
number  of  washing  plants.  The  Stands 
Manganese  &  Wire  Co.,  of  Clhicago,  is  co 
pleting  a  washing  plant  at  Lafferty  Cre 
which  will  consist  of  two  32-ft.  log  washt 
with  necessary  screens  and  conveyor  b 
and  a  2500-ft.  fiume,  through  which  1 
crude  ore  will  be  moved  from  the  mine 
the  plant.  In  addition  the  company  I 
built  good  roads  and  substantial  brldg 
Eureka  Manganese  Mining  Co.  has 
stalled  the  first  modern  washing  plant 
the  field  and  is  now  enlarging  its  capac 
by  increasing  the  water  supply.  W. 
Beaty,  who  is  in  charge,  states  that  1 
company  will  install  two  200-ton  washi 
plant  on  the  Napoleon-Hill  tract,  wh; 
lies  between  the  Eureka  mine  and  Cus 
man.  Machinery  has  been  ordered.  N 
operators  are  still  coming  into  the  fit 
Plans  for  new  hotels  at  Batesville  a 
Cushman  are  under  way.  Production  d' 
ing  the  first  eight  months  of  1918  v 
13.222  tons,  of  all  grades.  With  the 
creased  tonnage  which  will  result  when  I 
new  washing  plants  begin  operation,  1 
I)roduction  for  1918  should  show  a  gl 
over  last  year,  which  was  in  excess 
in, 000  tons,  of  all  grades. 


DUI.UTII,  MINN. — Sept.  21 

Petitions   Have   Been    Filed    in   the  UnH 

States  District  Court  by  the  Shenar 
Furnace  Co.  charging  that  extravagai 
is  rife  In  the  village  of  Buhl  and  :\skl 
that  warrants  of  that  village  be  withht 
and  bv  the  Pitt  Iron  Mining  Co.  agali 
the  village  of  Mountain  Iron,  preferrl 
similar  charges.  Hearimrs  for  both  p< 
tions    are   set    for   Sept,    21    in    MInneapo 
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ii(i  Judpe  Norris  has  granted  iempor.T.r\- 
.•straining  orders  against  the  villages.  It 
r  charged  that  both  villages  liave  issued 
arrants  above  the  amounts  permitted  by 
ivv. 

The    Ore-Shipping    .Season   on    the    Mesabi 

,ill   come   to   a   close   in   another   month   or 

IX    weeks.       In    general,    mining    operators 

ri>    well    up    with    their    work,    and    at    the 

nines  which  have  a  delinite  quota  for  ship- 

ncMt     during    the     year,     the     re  luirements 

wll   he   met.      Some   superintendents   report 

hat   they  are  already   beyond   their  appor- 

.ionment    for    this   time   of   the   season    and 

fit  hers  that  they  will  need  all  possible  labor 

111    energy    to    complete    the    required    de- 

iiids.      With   still   othi-r  operators,   an  un- 

riited  amount   may  be  shipped.     Generally 

;n-   season    has  Vjeen   favorable,    desjiite   the 

isual  shortage  of   labor  and   the   uncertain- 

let,    of    matt  rial.      The    next    montli    or    si.\ 

\\'eeks    will    determine    what    the    shipments 

Ifor  the  season    will   be,    l)ut    in    mc-^t   places 

!here    is    a    feeling    of    satisfaction    that    the 

Mesabi  has  done  its  part  and  done  it  well. 

HOUGHTON.   MICH. — Sept.   16 

Tlie    Aotion   of    Copper-:MininB    Companies 

II   seeking  exemption   for   employees  is   not 

inly    justified     but     is    positively     nccess,ii> 

if  the  production  of  copper  is  to  be  kept  to 

I    figure    that    will    meet    the    requirements 

■'    the     Government,     domestic     and     a-iiiiy 

(is,   and   of   the   Allied   governments.    The 

;il)anies     do     not     purpose     asking    for    a 

n  aiiket  exemption  for  all  of  their  employe<>s. 

'The  local  exemption  boards  and  the  district 

iboard   will   undoubtedly   agree   that    the   ne- 


cessary employees  ...  ,,,,,..iig  corporations 
must  be  kept  at  work  and  that  their  work 
IS  quite  as  essential  as  fighting  in  the 
trenches.  The  Michigan  coj)per-minlng  dis- 
trict already  has  given  at  least  30%  more 
than  its  share  of  soldi(;rs,  including  the 
volunteers  who  went  with  the  state  or- 
ganizations, pne  company  of  militia  for 
infantry  service,  another  company  of  naval 
militia  and  three  companies  of  engineers 
to  say  nothing  of  the  hundreds  that  went 
mdividually  and  of  whom  there  is  no  toll 
The  total  is  unusually ,  large  in  proportion 
to  the  i)oi)ulation.  There  is  no  aigumeni 
on  the  question  that  further  depletion  of 
the  mines  would  put  a  deficit  in  production 
for  the  remainder  of  the  year,  as  it  already 
lias    for   the    last    few    months. 

Sl'OK.WK.    VV.\SH. — Sept.    20 

Satisfaetory  Constnirtion  I'rojjreMH  is  be- 
ing made  on  the  power  lines  from  Bonning- 
ton  Falls,  B.  C.  to  the  smeltery  and  other 
industries  at  Northport.  Wash.,  and  to 
the  mines  on  Copper  Mountain.  B  O  The 
lines  are  being  installed  by  the  West  koote- 
nay  Power  and  I^ight  Company,  a  subsid- 
ary  of  the  Consolidated  Mining  and 
Smelting  Co.  of  Canada.  Their  cost  is  .-s- 
timated  at  upward  of  $1,000,000.  The  line 
to  Copper  Mountain  will  carry  100.000  volts 
and  the  one  to  Northport,  60.000  volts. 

That  JaicU  of  Transportation  and  nothing 
else  is  responsible  for  the  inappree'ahle  pro- 
duction of  lode  gold  in  central  Idaho  at  a 
time  when  the  metal  is  so  sorely  needed  is 
the  opinion  of  Francis  A.  Thoni.son.  dean 
of  the  school  of  mines  of  the  University  of 


'daho,  who  spent  most  of  Aut^i'st  making  a 
survey  of  the  districts  of  Irhih.,  County, 
which  he  estimates  have  pi  ..il'i.-i-d  in  the 
Iiast   iietween    $10t»,()00.000   :u  '         .  i.OOO 

in  placer  gold.      He  says  the  st-c- 

ond  only   in  modern   limes  to  i  .i  of 

California,  Fraser  Kiver.  /MJ-ir:iii;i  and 
Alaska.  Although  mined  for  nearly  60 
years,  the  district  is  so  mountainous  that 
the  slate  and  county  ha\e  not  felt  Justified 
in  building  into  a  sei'tlori  largely  In  forest 
reserves.  Mr.  Thoinson  urges  the  Gov- 
ernment to  construct  a  motor  road  into  the 
camps. 

TORONTO — Sept.    21 

Keeently    Keported    I'otuKli    DiHi-overieM    in 

old  lake  bottoms  north  of  Maple  Creek, 
Sask..  have  resulted  in  a  rush  of  pro.s- 
pectors  to  that  section.  Numerous  alkali 
sloughs  in  that  <listrict  have  been  .staked 
out,  and  many  samples  were  being  collected 
for  analysis. 

VICTORIA,    B.    C. — Sept.    16 

Kxport  of  Canadian  .Silver  Coin,  silver 
bullion  and  fine  silver  bars  is  prohibited 
except  under  license  issurd  by  the  Minister 
of  Finance.  The  regulations  provide  that 
licenses  shall  be  issued  only  where  the 
silver  is  to  be  used  for  civil  or  military 
purposes  of  importance  in  connection  with 
the  war  and  only  in  cases  where  the  ex- 
porter certifies  that  it  has  been  purchased 
at  a  price  which  does  not  direc-tlv  ■>r  indi- 
rectly exceed  $1  01  J  per  oz..  1000  fine,  at  the 
point  where  the  silver  is  refined  or  at  the 
point  of  importation  in  the  case  of  imported 
silver. 
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ALASKA 

ALASKA  SHIPMENTS  of  domestic  cop- 
per, ore  and  matte  to  the  United  States 
during  August  were  8404  gross  tons,  having 
a  copper  content  of  4,245,5.'>7  lb.  and  valued 
at    $1,093,306. 

ARIZONA 

Cochise    County 

LOS  CONQUISTADORl.:S  (Ben.son)  — 
Three  shafts  on  the  property  are  115,  118 
and  80  ft.  deep  respectively.  Formation 
which  carries  the  gold  is  quartz  contained 
in  diorite,  pegmatite  and  schist  dikes. 
Mine  equipment  consists  of  a  complete  mil' 
building,  assay  office,  and  headframe  for 
hoist  at  the  115-ft.  shaft. 

Mohave   County 

HACKBKRRY  CONSOLinATKO  (Hack- 
berry) — Mill   to   start   in   60    days. 

BKRKIOLEY  (Kingman)— New  shaft 
down  40  ft.  and  in  ore.  Drifting  from  old 
shaft  on  100  level  in  ore. 

.  WALNUT  CREEK  (Kingman) — Tunnel 
to  tap  main  copper  vein  at  750  ft.  has  bi  en 
driven  600  ft.  and  has  cut  several  stringers 
of  rich  ore. 

RECORD  LODE  (Oatman) — Shaft  down 
433    ft.      J.    J.    McCarthy    is    superintendent. 

Pinal    Count.v 

RAY  CONSOLIDATED  (Ray) — Copper 
production  during  August  amounted  to  6.- 
625,000    pounds. 

SILVER  KING  (Superior)— Carload  of 
rich  siher  ore  shipped  from  raise  from  the 
400    level. 

Yavapai  Count.v. 

ARIZONA-BINGHAMPTON  ( .\gua  Fria) 
— Larger  shaft  to  be   sunk. 

BELFORD  (Mayer) — Taken  over  by  Lit- 
tle Egypt  Co.  Property  has  18  claims. 
Machinery  for  development  has  been  or- 
dered. 

SHEA  (Verde) — Shipments  to  be  started 
soon  to  United  Verde  Extension  furnaces. 
Ore  is  siliceous. 

BIG  DOME  (Walker)— Struck  heavy 
flow  of  water. 

Tnma    Coanty 

COBRITA  VERDE  (Cunningham  Pass) 
— AVork  to  be  resumed  soon  as  well  as  on  a 
number   of  other  shallow   propercies   where 


minei-s    cannot    be    secured    during    tlie    hot 
season. 

LITTLE  GIANT  (Cunningham  Pass)  — 
Operated  by  the  Black  Giant  Co.  of  Mobile, 
Ala.  Siiipping  a  carload  a  week  of  copper 
and  gold  ore,  sloped  mainly  on  the  200 
level. 

ARKANSAS 

Independence    County 

EDWARDS  (Batesville)  —  Developmeni 
work  in  progress  and  good  production  be- 
ing maintained.  Operations  carried  on  by 
shafts,   pits  and  open  cuts. 

GROSSMAN  (Batesville) — A.  Grossman, 
of  Chandler,  Okla.,  has  purchased  200  acres 
of  manganese  land  in  Sullivan  Creek  dis- 
trict. Working  from  20  to  30  men,  and 
from   8  to   10   teams. 

JOHN  MARTIN  (Batesville) — Tract  con- 
sists of  160  acres  of  Lafferty  Creek.  Small 
force  mining  10  to  20  tons  a  week,  with 
pick  and  shovel. 

STORY  (Batesville) — Purchased  by  Chi- 
cago interests  through  A.  .1.  Edwards.  To 
start  construction  of  $40,000  washing  plant 
this  month.  Tract  consists  of  80  acres  and 
is  partly  developed. 


CALIFORNIA 

Amador   Count.v 

BITNKER  HILL  (Amador  City) — Recent 
development  in  crosscut  and  drifts  has 
disclosed  pay  ore  in  lower  levels,  and  slop- 
ing was  started.      To   resume   milling  soon. 

ARGONAUT  (Jackson)    —  California 

Mines  Concentrating  Co.  installing  cyanide 
plant  to  work  tailings.  Tanks  are  built  of 
concrete.  Storage  capacity.  160  tons  of 
solution.  W.  E.  Darrow,  manager  of  con- 
centrating company,  successfully  cyanided 
Bunker   Hill   tailings. 

CENTRAL  EUREKA  (Sutter  Creek) — 
Shaft  now  sunk  to  3555  ft.  and  pood  ore 
coming  from  3500  level,  supplying  20 
stamps.  Raise  driven  from  3500  to  3100 
level  to  connect  with  raise  to  3200  level 
provi'iing  ventilation  and  showing  good 
prospects  of  ore.  Albion  S.  Howe  is  su- 
lierintendent. 

LINCOLN  (Sutter  Creek) — DismantlinRr 
old  plant  for  scrap.  Mine  formerly  large 
producer,  now  owned  by  Eastern  men  as- 
sociated with  owners  of  Old  Eureka.  Re- 
opening and  development  to  be  undertaken. 


Butte    County 

CHROME  DEPOSIT  discovered  on  Mill 
Creek,  two  miles  east  of  Pulga.  by  J.  G. 
Dwyer.  of  Oroville,  to  be  operated  by  San 
Francisco  men,  after  shipment  of  100  lon.; 
now  ready. 

Calaveras   County 

UTICA  (Angels  Camp) — Operation  sus- 
pended at  the  Cross  shaft.  Gold  Clil?  pro- 
ducing regularly. 

Eldorado    Connty 

PACIFIC  (Placerville) — Aleander  Bar- 
ing recently  visited  mine  to  arrange  for  re- 
opening. Old  property,  developed  by  shaft 
and  situated  in  the  center  of  town. 

LasHen  County 

ALLEN  &  ECKERT  (Susanville) — High- 
grade  gold-silver  ore  occurring  in  nairow 
seams  and  accompanied  by  large  body  of 
low  grade  has  been  cut.  New  claims  have 
been  located  along  the  formation,  which  is 
several  hundred  feet  wide  and  of  undv!t<-r- 
mined  lengrth. 

Nevada   Count.v 

ALLISON  RANCH  (Grass  Valley)— 
Water  at  900  level.  Ore  being  extracted 
from  levels  above. 

NORTH  STAR  (Grass  Valley) — Installed 
1225-ft.  aerial  cable  operating  a  clamshell 
bucket  to  carry  trailings  across  Wolf 
Creek. 

QUAKER  HILL  GOLD  (Nevada  City) — 
Company  formed  to  purchase  and  opTate 
Sargent  and  Gouge-Kyo  hydraulic  mines. 
To  install   large  hydraulic  plant. 

CHROMIO  MINING  Is  active  in  Rough 
and  Ready  and  Washington  districts.  Soint- 
of  the  ore  concentrated  at  the  Oustoinah 
mill.  Chicago  Park  district,  two  miles 
south  of  Grass  Valle.v,  also  showing  good 
chrome  prospects,  and  some  good  ore  has 
already    been    extracted. 

SliaHta    Connt.v 
GARDELLA    DREDGE     (Redding) — Re- 
cent 10-days'  clean-up  netted  $4000.   Dredge 
operating  on  old  McCormick-Saellzer  ranch. 

COI.OR.\lK> 

San   Juan    r(>unt.\ 

.TOE  &  JOHN  (Gladstone) — Recently 
purchased  by  G.  II.  Cook.  I  )ivelopinent  h.is 
opened  a  vein  of  payable  gold  and  silver 
ore.  Trial  shipments  to  be  made  to  the 
Durango  smeltery  soon. 
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II>.'.  HO 

Shoshon4>    founty 

AJAX  (Burke) — Crosscut  for  vein  east 
of  Oom  Paul  fault  soon  to  be  abandoned 
and  work  transferred  to  drift  west  of 
fault,  where  considerable  ore  has  been  de- 
veloped. 

XABOB  COXSOLIDATKD  (Kelloee)— 
Contemplates  building  mill  upon  conTple- 
tion    of    Pme    Creek    railroad. 

THROXDSOX  METAL  SAVING  .(Kel- 
losK)— Comi^leted  200-ton  mill  opiiosite 
mouth  of  Pine  Creek.  Treating:  aceumula- 
tion  of  shme  tailings,  estimated  at  450,000 
tons.  Mill  equipment,  concentrating  tables 
and   flotation  :   no  crushing. 

BKAR  TOP  (Murray)— Shipping  lead- 
silv.r  ore.  hauling  12  miles  to  railroad. 
Company  also  controls  Orofino  group  ad- 
joming.    which    has    100-ton   mill. 

XORTH  BUXKER  HILL,  (Wardner)— 
Installing  ilectric  power  to  take  ]ilace  of 
gasoline.  Two  veins  have  been  cro.ssout 
on  300  level.  Preparing  for  extensive  de- 
velopment. 

MICHIGAN 

Copper    Distrirt 

CALI'MET  &  HECLA  (Calumet )— Cop- 
per production  in  August  was  10,718  520 
lb.  Producers  were:  Ahmeek.  1,636,040 
lb.;  Allouez.  472,550;  C.  &  H..  5,197  541 
Continental.  169.400  ;  Isle  Rovale  1  •>73  i 
680;  La  Salle.  172,755;  Osceola,  1,445  75i)'- 
Superior,  144,659.  and  White  Pine  '06  - 
140    pounds. 

.  CEXTEXNIAL  (Calumet)— Old  work- 
Ji'&s,  °l  ^o-  2  shaft  caved  down  to  first 
level,  but  no  damage  was  done  Xo  '^ 
to  be  shut  down  temporarily. 

SEXE(:a  (Calumet)— Shaft  sunk  205  ft. 
during  August.  Has  averaged  202  J  ft 
per  month  during  sinking  period. 

HOUGHTOX  COPPER  (Houghton)— 
Has  suspended  operations. 

SUPERIOR  (Houghton)— Drifting  on  31 
level   is  showing  good    copper   rock. 

WOLVERIXE  (Kearsarge)— Mill  run- 
ning two  shifts  and  handling  800  tons  of 
rock  daily. 

XORTH  LAKE  (Lake  Mine)— Closed 
down  owing  to  adver.se  conditions  and 
breaking   of   hoisting   rope. 

.COPPER  RAXGE  (Painesdale)— Contin- 
uing diamond  drilling  at  Challenge  prop- 
ert>.  Champion.  Trimountain  and  Baltic 
now    producing    35^;;    of   normal    output. 

MICHIGAX  (Rockland) — Has  resumed 
shipments  to  Winona  mill. 

Iron    Distriet 

MAITL.\XD  MIXIXG  (Palmer)— Has 
begun  shipments.  Ore  mined  by  steam 
shovel  and  crushed.  Some  hydraulic  strip- 
ping has  been  done. 

MINNESOTA 

Alesabl  Range 
DAXUBE  (Bovey) — Guthrie  Bros.,  strip- 
ping contractors,  have  removed  one  million 
yard.s  of  stripping  and  some  ore  tonnage 
will  be  shipped  this  autumn.  One  unit- 
v.'ashing  and  cru.shing  plant  is  being  built 
at  Little  RiIeyLak...  Mine  operated  by 
Balkan  Mining  Co.  George  Leach  is  super- 
intendent. 

SARGEXT  (Keewatin)— Stripping  oper- 
ations are  conducted  by  Winston-Dear  Co 
Mine  operated  by  Wisconsin  Steel  Co  Shaft 
has  been  sunk  150  ft.,  and  skip  pocket  is 
to  be  cut  soon.  Mine  dwellings  and  five 
mine  buildings  are  under  construction.  J 
H.   Williams  is  superintendent. 


.  MT.       WASHINGTOX       ( Wickes)— Shii>- 
ping  one  car  of  silver-lead  ore  p.  r  day. 
I>e\vis    and    Clark    Coiiiil.v 
LEK   MOUNTAIN    (Rimini)— After   ship- 
ping   37    carloads   of   silver-lead    ore.    works 
have  been  closed. 

IJneoIn  County 

rn?^'^"^^'^Tf^^i^I  (Troy)— During  August 
5000  tons  of  ore  handled  bv  mill.  Tunnel 
No.  7  has  been  driven  900  ft.  and  will  have 
a  total  length  of  2200  feet. 

^Mineral   Count.v 

TARBOX  (Saltese) — Winze  from  800 
level  sunk  200  ft.,  from  which  crosscut  is 
being  driven  75  ft.  to  vein.  Company  may 
build  mill  this  autumn. 

Powell    County 

BALD  BUTTE  (Bald  Butte) — New  shaft 
of  south  vein  has  been  sunk  200  feet. 

VICTORY  (Ophir) — Lessees  cvaniding 
dump  and   tailings  pile. 

Silver  Bow   County 

NORTH  BUTTE  (Butte)- Shaft  on  Sars- 
field  claim  has  been  sunk  over  900  ft.,  and 
connection  with  other  properties  will  be 
made  wher    1000-ft.  point   is  reached. 

TUOLUMNFJ  (Butte) — Net  earnings  for 
August  are  estimated  at  $1';.000.  as  com- 
pared   with    $6000    during    July. 

NEVADA 

Elko  County 

OLD  CORNUCOPIA  DISTRICT  is  being 
reopened.  High-grade  silver  ore  recently 
found  in  Peacock  mine,  and  considerable 
tonnage  milling-grade  ore  is  on  dumtjs. 
<.'ornucopia  was  large  producer  of  silver 'in 
the  early  days,  but  closed  down  1893,  and 
has  not  been  reopened,  on  account  of  dis- 
tance from  railroad. 

Humboldt  Connty 

NEW  TUNGSTEN  DISCOVERIES  have 
been  made  near  R^bel  Cre-^k.  in  t;o-.*a  P"-a 
Range  near  north  line  of  county.  Dis- 
covery was  made  by  W.  T.  Criicaueld  a.itl 
B.  Martin,  who  were  developing  a  silver 
property  and  hauling  out  ore  to  railroad 
with  auto  truck. 

Nye  County 

MANHATTAN  CONSOLIDATED  (Man- 
hattan)— Shaft  sunk  to  500  level  where 
ore  of  good  grade  opened  in  lateral  devel- 
opment work. 

W^ITE  CAPS  (Manhattan)— Mill  treat- 
ing over  100  tons  daily.  Mine  pumps  being 
put  in  condition  to  handle  water  anticipated 
In   shaft. 

T(3XOPAH  DIVIDEXD  (Tonopah)  — 
Equipped  with  modern  plant,  including 
hoisting  engine,  electric  light  plant  and 
compressor.  Main  shaft  is  two  compart- 
ment and  300  ft.  deep.  E.  P.  CuUinan  is 
manager. 

SOUTH    DAKOTA 

I..awrence    County 

TITANIC  (Dead  wood)  —  Compressor, 
l>oiler  and  machine  drills  have  been  in- 
stalled and  work  has  started  on  1200-ft 
tunnel. 

MOGUL  (Terry)— Mogul-Ofer  tunnel  has 
been  advanced  over  1200  ft.  and  will  be 
continued  to  1600.  Ores  from  upper  levels 
will  be  sent  through  raise  to  tunnel  and 
then  to  bins  at  portal.  Aerial  tram  will 
be  used  to  deliver  at  mill  bins  in.sfead  of 
railroad  cars. 


CAMADA 


MISSOURI 
Joplin   DiKtrlct 

BALDWIN  (Aurora) — Started  operations 
after  several  months'  idleness.  Properly 
Includes  a  concentrator. 

FAR.MIXGTON  (Hockervllle)— Mill  has 
resumed    operations    under    new    ownership. 

LUCTCY  FRIDAY  (.loplin)— Cut  ore  in 
new  shaft  on  (Ikjnnor  land  at   40   feet 

.XF/jSHO  r.VeoHho) — To  build  150-ton 
mill  and  exjxcts  to  i)urcha.se  crushers,  com- 
prespors  and  conveyors.  Work  to  start 
Oct.    1 

.MO.NTANA 
CaMciMlr     Count.v 
ANACONDA      (Great     ViiUn) — First     fur- 
race     of    fcrromaiiganeHe     plant     blown     in 
Sept.     17.       Kour    more     furnaces    to    be    In 
operation   by   November    15 

JrfTerHon  County 
LEGAL   TENDER    (Claney) — New    com- 
\^^ny  reopeninir  r.fO.ff    f.b;ifi   of  former  rich 
»«llv«>p  |iro<lii«'er 


Pennington    Count.v 

AMERICAN  TIN  AND  TUNGSTEN 
(Hill  City) — Cowboy  shaft  unwatered  and 
breaking  of  ore  has  begun.  New  double- 
drum  hoist  installed  at  mine.  Mohawk 
and   Mills   mines   also   being  developed 

BLUE  LEAD  (Hill  City)— Boiler  and 
compressor  installed  and  shipping  of  cop- 
per ore  has  been  resumed. 

UTAH 

Salt   Lake   County 

SELLS  (Alfa) — Now  tram  connecting 
bins  near  Lexington  tunnel,  with  receiving 
station  half  mile  down  can.von,  is  read.y  for 
operation.  Ore  is  load-silver  with  a  "little 
gold. 

UTAH  COPPER  (Bingham  Canyon)— 
Augu.st  copper  production  was  19.920, i947 
pounds. 

•luab    County 

APEX  STANDARD  (Eureka)— Shaft  165 
ft.  d<ep  is  being  clea-ied  out  and  retim- 
bered   preparatory  to  sinking  to  depth. 

V'lr'TORlA  (Eureka) — Silver-copper  ore 
of  high  grade  being  mined  on  1050  level. 
Dlierated  through  Eagle  &  Blue  Bell  under 
name    management 


British    C^olumbia 

CANADA    COPPER     (Greenwood)-^ -Co, 
wli?d''acti"v'el?'  concentrator  is  goi^gto', 
RAMBLER-CARIBOO     (Three     Porks^ 

c,?PJ^^OLIDATED        MINING        \  m  . 
f^e'^^^^^^     (Trail)-Receipts    of    o'^e 
ta"?et%^L.'6To't'o'L"^"^  "^°'"^-''  ^^  ''''  ^^ 
GRANBY     CONSOLIDATED  (Vancouver 

^820,207  tb.  of  copper.  Of  thi.s,  the  Anvo' 
plant  produced  2,426,313  lb.  and  the  (S 
Forks    plant    393,894    pounds.  " 

Ontario 

DOME     (Porcupine)— Development    won 
principally  on    1250    level,   where  a  drift 
being    driven    toward    the    east     and    mai 
haulage  way   for  ore   is  being'cm    throug, 

nr.J^^t^^^'^'^  ■  (Po'-cupine)— Operations  dis 
continued  owmg  to  labor  shortage. 

VIPOND   (Porcupine)— Pumps  have  bee. 

railway  is  now  being  built. 

^.¥y^^^^  ^^Y  (Cobalt)— Cut  new  high- 
grade  vein  parallel  to  the  open  cut  ^ 

KERR    LAKE     (Cobalt)— Silver    produc- 

ounces."""^       ^^"''^    amounted    to    250:319 

o„H-  ^*^^^  (Cobalt)— Has  made  import- 
«^l^'^';°^^''i.*''^  o"  ^"^e  Violet  claim.  A  lew 
oreshoot  is  being  opened  up  on  No.  2  vein 
^^"n  f^  new  series  of  veins  have  been  found 
on%^l-  37o'rev°ei.''"  '^  ^°*^  «^  ^^^^  -^' 
MINING  CORPORATION  (Cobalt)- 
Treating  300  tons  of  old  tailings  per  day  in 
the  new  flotation  plant.  ^ 

NIPISSING  (Cobalt)— During  August 
nimed  ore  of  a  net  value  of  $250,737  and 
shipped  bullion  from  Nipissing  and  cu.'stom 
ore  of  a  total  net  value  of  $484,978.  Mill 
production  was  low.  on  account  of  shut- 
down of  aerial  tramway,  owing  to  a  fire. 
OPHIR  (Cobalt)— Shareholders  have 
ratified  agreement  to  option  property  to  the 
Mining  Corporation.  Latter  company  has 
taken  possession  and  is  doing  development 
work. 

PETERSON  LAKE  (Cobalt)— Flotation 
plant  has  resumed   operations. 

PROVINCIAL  (Cobalt)— To  resume  wofk 
upon   arrival   of   flotation    equipment. 

BURNSIDB  (Kirkland  Lake)— To  in- 
stall   new    mill. 

ELLIOTT-KIRKLAND  (Kirkland  Lake) 
— Started  diamond  drilling  property  from 
the  500  level.  Development  on  the  "vein  to 
date   has   been    unsatisfactory. 

KIRKLAND  -  PORPHYRY  (Kirkland 
Lake) — Has   taken    over    the   Orr   property. 

LAKE  SHORE  (Kirkland  Lake)  — 
Treated  1800  tons,  and  produced  bullion 
valued  at  $48,000,  an  average  of  $26.70  a 
ton,   during  August. 

WRIOHT-H  A  RGR  AVES  (Kirkland 
Lake) — Robert  Grant  is  to  design  and  su- 
pervise construction   of  a  150-ton  mill. 

HATTIE  (Matheson)— Shaft  sunk  25-ft. 
on  four-foot  gold-bearing  vein.  Arrange- 
ments being  made  to  install  mining  plant. 

OTISSE  (Matachewan) — Additional  equip- 
ment necessary  for  operation  of  the  mining 
plant  has  been  shipped,  and  sinking  will 
start    as    soon    as    it    is    installed. 

COTTER  (Boston  Creek) — Diamond 
drilling  to  be  done  by  the  Sudbury  Dia- 
mond Drilling  Co.,  which  will  start  at  once. 
MILLER  INDEPENDENCE  (Boston 
Creek) — Shaft  has  reached  depth  of  200 
feet. 

O'DONALD  CIvAIMS  (Boston  Creek)  — 
Has  been  leased  by  Robert  W.  Norrington 
and    associates,    of    Detroit. 

RENAUD  CLAIMS  (Boston  Creek)— Sur- 
face work  begun  and  good  ore  being  taken 
out. 

BOTTRKE'S  (Bourke'a  Station) — Ore  con- 
taining free  gold  and  tellurides  has  been 
cut  at  depth  of  95  fl  Drifting  will  begin 
at   TOO    level. 

ASIA 

ClioNen  

ORIENTAL  CONSOLIDATED  (TTnsnn) 
— August  cleanings  amounted  to  $93,500 
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SILVER  AND  STERLING   EXCHANGE 

8«>t. 

1        Silver       ,1 

Sterl- 
ing 
Ex- 
change 

Silver 

ing 
Ex- 
change 

New 
York, 
Cents 

Lon-  1 
don,  j 
Pence  ] 

Sept. 

New 
York, 

Cents 

Lon- 
don, 
Pence 

19 
20 
21 

4.7550 
4  7550 
4  7550 

lOIJ 
lOli 
lOIi 

491    !      23 
49J          24 
49i    ,      23 

4.7550 
4  7550 
4  7550 

lOIJ     49J 
lOli     49J 
lOlil   49J 

New  York  quotations  are  as  reported  by  Handy 
&  llarman  and  are  in  cents  p -r  troy  ounce  of  bar 
-.ilvt  r,  999  fine.  London  quotations  are  in  pence  per 
cj-oy  ounce  of  sterling  silver,  925  fine 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Sept. 

Copper 

Tin 

Lead 

Electro- 
lytic 

Spot. 

N.  Y. 

St.  L. 

19 

*26 

8  05 

20 

*26 

8  05 

21 

♦26 

8  05 

23 

*26 

8.05 

24 

*26 

8.05 

25 

*26 

•J- 

8.05 

7.75    1 

Zinc 


St.  L. 


9.05 
@9.  15 

9  00 
@9.10 

9.00 
@9.10 

9  00 
@9.  10 

8.95 
©9.05 

8  90 
I  @9.00 


*  Price  fixed  by  agreement  between  American 
copper  producers  and  the  U.  S.  Government,  accord- 
ing to  official  statement  for  publication  on  Friday, 
September  21,  1917,  and  July  2,  1918. 

t  No  market. 

The  above  quotations  (except  as  to  copper,  the 
iprice  for  which  has  been  fixed  by  agreement  between 
lAmerican  copper  producers  and  the  U.  S.  Govern- 
ment, wherein  there  is  no  free  market)  are  our 
lappraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers 
and  agencies,  and  represent  to  the  best  of  our  judg- 
!ment  the  prevailing  values  of  the  metals  for  the 
deliveries  constituting  the  major  markets,  reduced  to 
b&sis  of  New  York,  cash,  except  where  St.  Louis  is 
the  normal  basing  point. 

The  qu  tations  for  electrolytic  copper  are  for  cakes 
ingots  and  nirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  0.10c 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35c. 
per  100  lb.  above  St.  Louis. 


LONDON 

Sept. 

Copper 

1      Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

3M. 

Spot 

3M. 

Spot 

3M. 

Spot 

19 
20 
21 

23 
24 
25 

122 
122 

i22 
122 
122 

122 
122 

122 
122 
122 

137 
137 

i37 
137 
137 

3435 
3411 

34H 
340 

343i 
34H 

34  i^ 
340 

29^ 
29» 

m 

295 
295 

28J 
28§ 

285 
281 
285 

54 
54 

54 
54 
54 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  .All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2240  lb.,  with  American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reckoning 
exchange  at  $4.7515:£295  =6.2576c.;  £54  =  1 1.4545c.; 
£IIO  =  23.3333c.;  £125  =  26.5151c.;  £260  =  55. 1513c.; 
£280  =  59. 3937c.;  £300  =  63.6362e.  Variations,  £1 
=  0  2121205c. 


Metal  Markets 

New   York — S^pt.    io,    1918 

Zinc  was  easier  this  week.  Otherwise 
there  is  .scarcely  anything  t<»)  report. 

Copper — Europe  is  taking:"  a  good  deal 
of  raw  copper  and  is  asking  for  all  the 
brass  it  can  get.  In  this  country  there  is 
scarcely  any  ordinary  industrial  business, 
copper  manufacturing  being  about  wholly 
on   a   war   basip.      Bras.«    making    consumes 


most  of  the  copper.  Wire  drawers  are 
fairly  busy,  but  sheet  rolling  is  practically 
negligent. 

Copper  miners  and  rentiers  art-  wonder- 
ing how  the  draft  is  going  to  affect  them. 
The  advent  of  cold  weath.r  is  producing 
better   conditions    in    the   refineries. 

Copper  Slieets — The  base  price  of  copper 
sheets  remains  at  35ic.  per  lb.  Copper 
wire  is  quoted  at  29  and  30c.  per  lb.  f.o.b. 
mill,  carload  lots. 

Tin — People  in  the  tin  business  know 
scarcely  more  than  they  did  last  week  as 
to  how  things  are  going  to  bo  conducted. 
It  appears  that  the  Dutch  and  Chine.se  In- 
terests are  not  represented  on  the  inter- 
national tin  executive  body.  There  have 
been  no  further  quotations  of  the  market 
in  Singapore.  The  price  for  tin  here  has 
not  yet  been  fixed. 

In  spite  of  the  prospective  airange- 
ments.  it  seems  possible  to  buy  tin  for 
shipment  from  Singapore,  .^traits  tin  for 
prompt  shipment  being  offered  at  72Jc. 
On  the  other  hand,  Banka  cannot  be 
bought  for  September  shipment  from  Ba- 
tavia  at  less  than  8nc  ,  while  $1  is  asked 
for  shipments  of  Chinese  tin  from  Hong 
Kong.  In  this  market  Banka  is  quoted  at 
81fi  83c. 

Refer  to  our  editorial  pages  for  a  further 
discussion  of  the  tin  situation. 

l.ead — The  situation  remains  tight  as 
ever  and  fully  in  control  of  the  lead  com- 
mittee, which,  under  the  direction  of  Mr. 
Crane,  is  doing  excellent  work.  Both  Mr. 
Crane  and  Mr.  Mitchell  are  winning  gen- 
eral commendation  for  their  intelligence 
and  diplomacy  in  handling  a  difficult  situa- 
tion. The  Orient  wanted  to  buy  lead  this 
week,  but  of  course  it  could  not  be  sup- 
plied with  any. 

Zinc — This  market  became  distinctly 
easier  on  some  fairly  large  transactions. 
It  is  sigmificant  that  October-December 
and  November-December  contracts  are  of- 
fered at  a  discount  of  about  Jc.  below 
what  is  asked  for  prompt. 

Zinc  Sheets — Unchanged  at  $15  per  100 
lb.,  less  usual  trade  discounts  and  extras  as 
per  list  of  Feb.    4 


Other  Metals 


.\lunainum — Unchanged   at   33c.   per   lb. 

.\ntimony — This  market  was  quiet,  but 
there  was  a  very  strong  undertone.  Unsold 
stocks  still  exist  here,  but  the  quantity 
cannot  now  be  very  large.  The  Chinese 
producers  are  strongly  averse  to  selling 
any  large  quantities  at  present  prices  and 
let  out  only  small  quantities.  We  quote 
spot  at   Mffi  14^0. 

Bismuth — Metal  of  the  highest  purity 
for  pharmaceutical  use  is  quoted  at  $3.50 
per  lb.  for  wholesale  lots — 500  lb.  and  over. 

Cadmium — This  metal  is  quoted  at  $1.50 
<?S1.75  per  pound. 

Nickel — Market  quotation:  Ingot,  40c.: 
shot.    43c.  ;    electrolytic,    45c.    per   pound. 

Quicksilver  —  This  market  became 
stronger,  and  considerable  quantities  were 
reported  sold  at  around  $129.  We  quote 
$127.50@130.  There  appears  to  be  two 
conflicting  parties  in  the  market,  a  bullish 
and  a  bearish.  San  Francisco  reports  by 
telegraph    $120.    strong. 


Silver  and  Platinum 

Silver — The  market  continues  stabilized 
for  silver  at  49id.  in  London,  with  the 
official  price  here,  $1.01  J  per  oz.  999  The 
demand  for  India  continues;  supplies  for 
China  are  held  back  until  the  India  situa- 
tion is  more  satisfactory.  London  ship- 
ments in  the  last  week  were  about  660, out) 
ounces.  .   . ,,  ^     ,.    , 

The  price  for  silver  is  rigidly  controlled 
both  here  and  in  London.  It  looks  as  if 
China  would  give  12  @  15c.  per  oz.  over  the 
fixed    prices.       Recent    exchange    rates    in- 


dicate that.  However,  she  in  not  allowed 
to  have  it. 

Me.xican  dollars  at  New  York:  Sept.  19, 
78;  Sept.  20,  78;  Sept.  21,  78;  Sept.  23,  78; 
Sept.  24,  78  ;  S<  pt.  25.  78. 

Platinum,  Palladium  and  Iridium — Pricen 
fixed   at    $105,    $135   and   $175.   respectively. 

Zinc  and  Lead  Ore  Markets 

•loplin.  Mo.,  Sept.  il  —  Blende,  per  ton. 
high  $77. .{."):  ba.sis  60'/,  zinc,  premium. 
Cla.'^s  B,  $65^fj60;  Prime  We.stern.  $55fii50; 
calamine,  basis  40%  zinc.  $40(S)35.  Aver- 
age selling  prices:  Blende,  $52.71  ;  cala- 
mine.  $37.97  ;   all  ores  of  zinc.    $52.20. 

Lead,  high,  $105.20;  basis  80%  lead. 
$102fil00;  average  selling  price,  all 
grades    of    lead.    $100.83    per    ton. 

Shipments  the  week:  Blende,  9257,  cala- 
mine, 331  ;  lead.  1828  tons.  Value,  all  ores 
the   week.    $684,910. 

Offering  of  only  $55  ba^sis,  with  spelter 
above  9c.,.  was  considered  an  insufficient 
price  by  many  sellers,  and  they  declined 
to  accept.  The  shipment  dropped  2400 
tons.  A  large  amount  of  the  ore  in  bins 
is,  however,  purchased  and  owned  by 
smelters,  who  are  apparently  in  no  hurry 
to  move  it.  This  creates  an  impression 
of  a  reserve  stock  in  excess  of  its  actual- 
ity. Buyers  of  lead  are  contesting  sharply 
for  the  production,  and  reports  of  prices 
higher  than  the  repwrted  basis  would 
figure    arc    frequent. 

PUtteviUe,  Wis. — Sept.  21 — Blende, 

basis  60%  zinc,  highest  settlement  price 
reported,  $73.25  ;  base  price  for  premium 
grade.  $75  per  ton ;  base  price  for  high- 
lead  blende  $50  per  ton.  Lead  ore,  basis 
80%  lead,  $97  per  ton  base.  Shipments 
reported  for  the  week  were  222  2  tons 
blende,  402  tons  galena  and  727  tons  sul- 
phur ore.  For  the  year  to  date  the  totals 
are  94,311  tons  blende,  5783  tons  galena 
and  35.288  tons  sulphur  ore.  During  the 
week  2870  tons  blende  was  shipped  to 
separating  plants. 


Other  Ores 

Chrome  Ore — Distinctly  weaker.  Charles 
Hardy  reports  that  ample  supplies  arc 
being  offered  almost  daily,  and  that  the 
quantities  seem  to  be  far  in  excess  of  what 
the  market  can  absorb.  He  adds  that  the 
hulk  of  the  buyers  of  chrome  ore  have 
contracts  covering  their  requirements  until 
the  end  of  the  year. 

Molybdenum  Ore — Improvement  that  we 
noted  last  continues,  and  business  wa.*^ 
done  this  week  at  $1.20  to  $1.25.  Consid- 
erable business  in  ferromolybdenum  was 
reported,  which  should  strengthen  the  ore 
market.  Sellers  of  ore  are  now  holding 
for  higher  prices. 

Pyrites — All  licenses  outstanding  or  un- 
used for  any  part  of  the  125,000  ton  alloca- 
tion, made  some  months  ago,  unless  previ- 
ously extended  by  the  War  Trade  Board, 
are  to  be  cancelled  as  of  date  of  Oct.  1 
Prices  of  domestic  pyrites  are  no  longer 
quotable,  as  they  are  determined  by  nego- 
tiation between  buyer  and  seller. 

Tungsten — Market  remains  very  active 
High-grade  scheelite  sold  for  $25<fi)25.50 : 
high-grade  wolframite  $24@24.50;  low- 
grade  ores  $19®  24  per  unit,  according  to 
amount  and  kind  of  impurity. 


Iron  Trade  Review 

PlTTSItlRiiH — Sept.    24 

At  this  writing  the  understanding 
reached  between  representatives  of  the 
War  Industries  Board  and  the  iron  and 
steel  industry  is  awaiting  approval  by  the 
President,  and  it  is  stated  that  secrecy  as 
to  details  must  meanwhile  be  ob.'^erved 
Gossip  in  the  trade  is  that  steel  prices  are 
unchanged  for  the  fourth  quarter,  whereiu* 
Lake  Superior  iron  ore  is  advanced  '26c.. 
which  would  make  $5.7.''.  for  Mesabi  non- 
be.ssemer  at  Lake  Erie  dock,  and  that  bas- 
ing points  are  arranged  for  pig  iron  wherc- 
bv  some  furnaces  will  receive  higher  price?, 
depending   upon    freight    rates. 
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Views  expressed  as  to  the  suppl.v  of 
steel,  both  in  Washington  circles  .ind  in 
the  steel  industry,  are  extremely  confus- 
ing. On  the  one  hand  claims  are  put  forth 
that  the  steel  suppl\-  is  short,  with  23.000,- 

000  net  tons  of  finished  rolled  steel  esti- 
mated as  required  for  the  current  half 
year,  though  only  9.000.000  to  10.000,000 
tons  has  been  made  in  the  third  quarter. 
On  the  other  hand,  various  sources  of  con- 
sumption are  being  studied  with  the 
avowed  purpose  of  finding  lines  in  which 
the  supply  can  be  reduced.  The  consum- 
ers whose  business  is  thus  being-  inquired 
into  comprise  nearly  all  users  of  the 
product,  including  makers  of  shell  steel. 
ship  steel,  pipe,  wire,  tin  plate  and  merchant 
bars.  Rails  are  the  one  item  that  it  is 
definitely  sought  not  to  decrease,  but 
rather  to  increase.  The  Railroad  Admin- 
istration has  been  receiving  about  40,000 
tons  of  rails  a  week  lately,  but  wants 
60.000  tons.  Large  shipments  are  being 
made  to  the  A.  E.  F.,  but  more  tonnage  is 
desired  in  that  quarter  al«o.  There  is,  of 
course,  no  desire  to  curtail  in  the  least 
the  production  of  shells  or  ships,  but  the 
steel  supplies  to  these  and  other  consum- 
ing industries  are  to  be  more  closely 
watched.  "' 

Production  of  steel  hinges  chiefly  upon 
the  pig-iron  supply,  and  a  larger  propor- 
tion of  pig  iron  than  normal  is  required, 
because  the  available  sui)iily  of  scrap  is 
light,  on  account  of  war-time  conditions. 
The  rate  of  pig-iron   production  since  Apr. 

1  has  been  between  40.000,000  and  41,000.- 
000  tons  a  year,  whereas  the  rated  capacity 
of  furnaces  in  blast  is  nearly  3.000.000 
tons  more,  and  the  restriction  in  output 
is  attributed  chiefly  to  the  poor  quality 
of  coke  furnished,  with  occasional  deficien- 
cies in  quantity.  The  Fuel  Administration 
has  been  working  hard  in  the  last  few 
weeks  to  bring  about  an  improvement  in 
coke  quality,  urging  miners  to  produce 
clean  coal  and  operators  to  produce  good 
coke,  and  an  inspection  system  has  been 
established,  and  poor  coke  is  to  be  penal- 
ized in  price.  One  coke  operator  has 
been  required  to  n  fund  $80,000  to  cus- 
tomers on  account  of  poor  coke  which  he 
has  shipped,  and  another  $75,000.  The 
War  Industries  Board  had  a  conference 
with  pig-iron  producers  yesterday  in 
Washington,  seeking  means  to  increase 
pig-iron  output.  If  more  pig  iron  is  made 
there  will  be  more  steel. 

Pig  Iron — Allocations  of  pig  iron  are 
granted  sparingly,  as  there  is  not  enough 
to  m»et  all  reauirements.  At  the  pig-iron 
meeting  mentioned  above  consideration 
was  given  to  the  matter  of  finding  pig 
iron  for  the  33.000,000  semi-steel  shells 
the  Ordnance  Department  wants  foundry 
and  machine  shops  to  make  in  the  next 
10  months,  but  no  information  is  available 
as  to  what  i'-as  done.  There  does  not 
seem  to  be  anv  consumption  of  foundry 
iron  that  is  unessential  and  could  be 
cut  off  Deliveries  of  pig  iron  to  the  end 
of  this  month  are  controlled  by  prices 
formerlv  fixed:  Bessemer.  $35.20;  basic, 
$32  :  No.  2  foundrv.  $33  :  malleable,  $33.50  ; 
forge.  $32.  all  fob.  furnace,  but  some 
modification  of  the  soh'dule  is  expected 
to  be  announced  for  fourth  quarter,  pos- 
sibly  within    a   day  or   two. 

Ste^} — Xo  unfinished  soft  Steel  is  avail- 
able in  thp  market  all  supplies  having 
been  allocat»>d  long  ago.  Shell-discard 
steel  is  almost  out  of  the  market,  because, 
as  a  rule,  mills  are  able  to  roll  it  for  war 
or  preference  purposes,  and  what  cannot 
thus  be  U'^ed  is  likdv  to  bo  remelted  as 
scrap.  Maximum  prices,  which  are  not 
lik^-h-  to  he  altered  for  fourth  quarter,  are: 
Billets  $47.50;  sheet  bars  and  small  bil- 
Its.    $51  ;   slabs,    $50  ;   rods,    $57. 

Ferroalloyt* — Consumers  of  ferrornan- 
ganewf  and  spiegeleisen  continue  to  show 
indiffr-nnci-.  and  generally  appear  to  be 
covered  as  far  ahead  as  they  care  to  be. 
There  have  been  rumors  of  slight  conces- 
sions in  prices  under  stress  of  competition. 
Th»-  long-continued  scare  about  shortage 
mav  possiblv  develop  the  opnosite  condition. 
R<-eular  prices  are  $250.  delivered,  for  70% 
ferromanganese  and  $75,  furnace,  for  16% 
Bpiegfleisen. 

Coke 

C'oki-— Ah  noted,  efforts  are  being  made 
to  lmi»rove  the  duality  of  coke-.  The  fjuan- 
tlty  H  practically  at  record  rate,  and  ap- 
parently Ih  HiifTlclent  to  cover  all  furnace 
needH.  Foutulry  co^e  Ih  offeri-d  less 
fr<-ely.  th<-  Fuel  AdmitilBtrat Ion  having  r<- 
qvlred  operatoPH  lo  ship  aH  furnace  oke 
HMnc  72-hour  coke  tln-y  were  selling  to 
fouridrieH  which  prob.'tblv  did  luA  need  It 
iMJt  were  sto'-klriK  up.  Following  the  Fml 
AdmlnlHtratlon'M  order  prolilliit  Irig  thf 
Hcreenlfig  of  old  duiiipH  lo  Kecure  house- 
hold fuel,  a  tf'ntatlve  agreemr-nl  has  been 
rearhed    whereby    the    Industry    will    prob- 


al)l\  be  allowed  to  proceed,  under  strict 
surveillance  to  see  that  it  does  not  absorb 
coke-oven  labor.  The  price  limit  on  the 
product  is  reduced  to  $5.50,  the  screen 
size  being  reduced  from  .^-in.  to  i-in. 
Connellsville  coke  continues  at  $6  for  fur- 
nace and  $7  for  foundry,  per  net  ton  at 
ovens.  Byproduct  coke  is  on  the  basis  of 
$5.70  i)lus  freight  from  nearest  competitive 
beehive  ovens  to  the  point  where  the  by- 
product coke  is  made. 


STOCK  QUOTATIONS 


MONTHLY 

AVERAGE  PRICES  OF  METALS 

Silver 

New  York 

homion 

1910 

1917 

1918 

1916 

1917 

1918 

Jan 

Feb 

Mar 

April 

May 

June..  . . 

July 

Auc.   ... 
Sept  .... 

Oct 

Nov 

Dec 

56.775 
56.755 
57.935 
64 . J : 5 
74.269 
65.024 
62.940 
66.083 
68.515 
67.855 
71.604 
75 . 765 

75 . 630 

77 . 5S5 
73.801 
73 .  .•!75 
74.745 
76.971 
79.010 
85 . 407 
100   740 
87.332 
85.891 
85   960 

88.702 
85.710 
88.082 
95 . 346 
99 .  .505 
99 . 500 
99 . 625 
100 . 292 

26.960 
26.975 
27 .  .597 

30  602 
35.477 

31  ()60 
30  000 
•,.498 
32 . 584 
32.361 
34 . 192 
36.410 

36 . 682 
37 . 742 
36.410 
3f. .  963 
37.940 
39.005 
40.110 
43.418 
50.920 
44 . 324 
43.584 
43.052 

44.356 
42.792 
43.620 
47.2i5 
48 . 980 
48.875 
48.813 
49.077 

Year. . 

65.661 

81.417 

31   315 

40.S51 

New  Yo'k  q-v^tatlons  cnta  per  ounce  troy,  fine  silver; 
London,  pence  per  ounce,  sterling  silver,  0.925  fine. 


Copper 


Jan.  . 

Feb.. 

Mar... 

April. 

May . 

Ju   e 

Jiilr... 

Au.2.. 

Sept.. 

Oct.  . 

Nov. 


New  York 
El  -rtrolytlc 
"l9i7       1918" 


Dec...  1 23 
Year  27 


,673 
.750 
.481 
,935 
,788 
962 
,  620 
380 
073 
,500 
500 
,500 


124.892] 138.40 


1918 


125.000 
125.000 
125.000 
125.000 
125.000 
125.000 
134.913 
137.000 


January. . . 
February. . 
March .... 

April 

May 

June 

July 

August. . . . 
September. 
October.  . . 
November. 
December. 


1917 


44.175 
51  ,420 
54 . 388 
55.910 
63  173 
62 . 053 
62 . 570 
62.681 
61.542 
61.851 
74 . 740 
87.120 


A  v.  year 61.802 237 .  563 


1918 


85.500 
92 . 000 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 


191V 


185.813 
198.974 
207 . 443 
220.171 
245.114 
242.083 
242.181 
243.978 
244.038 
247.467 
274.943 
298.556 


1918 


293.227 
311.525 
318.875 
329.905 
364.217 
331.925 
360.347 
380.900 


(a)  No  average  compute  i. 


Lead 

New  York 

St.    Louis 

London 

1917 

1918 

1917 

1918 

1917 

1918 

January 

February. . . 

March 

April 

May 

June 

July 

August 

September. . 

October 

November.  . 
December.... 

7.626 

8 .  636 
9.199 

9 .  288 
10.207 
11.171 
10.710 
10., 594 

8 .  680 
6.710 
6.249 
6 .  375 

6 .  782 
6.973 
7.201 
6.772 
6.818 
7.6!  1 
8 .  033 
8 .  050 

7 .  530 

8 .  595 

9.  120 
9.158 

10.202 
11.123 
10.644 
10.518 
8.611 
6.650 
6.187 
6.312 

C .  684 
6.899 
7.091 
C.701 
6.704 
7.511 
7.750 
7.750 

30 . 500 
30 . 500 
:i0.500 
30 . 500 
30 . 500 
30 . 500 
30 . 500 
30 . 500 
30 . 500 
30.500 
30 . 500 
30.500 

29.50 
29.50 
29.50 
29.50 
29.50 
29.50 
29.50 
29.50 

Year 

8.787 

8.721 

30.500 

.Spelter 

New 

York 

St.  Louia 

London 

1917 

1918 

1917 

1918 

1917 

1918 

January.  .  . 

9.619 

7  .  S3() 

9.44'1 

7.601 

48 . 329 

54 . 000 

February. . 

10  045 

7.814 

9  .  875 

7 .  639 

47.000 

.54.000 

March 

10   300 

7.401 

10 . 1 30 

7.286 

47 . 000 

54 . 000 

April 

9.4.59 

6 .  890 

9.2S9 

6.715 

.54  .  632 

.54.000 

May 

9  302 

7.314 

9.192 

7.114 

54.000 

54 . 000 

June 

9   371 

8  02  1 

9 .  20 1 

7.791 

54    000 

54 . 000 

July 

8.643 

8 .  (>8S 

8.473 

8 .  338 

54   000 

54 . 000 

August. .    . 

8 .  360 

8 .  935 

8.190 

8.635 

54 . 000 

.54.000 

September 

8.1.36 

7.966 

54  000 

October.. 

7 .  983 

7.813 

54.000 

November. 

7.847 

7.672 

54 . 000 

December . 

7.685 

7.510 

54.000 

Year.... 

8.901 

8.813 

52.413 

New  York  and  St.  Loul9  quotations,  cents  per  pound. 
London,  pounds  Hterlln«  per  long  ton. 


No.  2 

Pic  Iron, 
Pgh. 

Bessen.ert 

Baslct 

Foundry 

1917 

1918 

1917 

1018 

1917  1    1918 

January.  .  . 

$35  95 

S37 , 25 

$30 . 95 

$33 . 95 

$.30  95  S:!3   95 

February. . 

36.37 

37  ,  25 

30 .  95 

33   95 

30  95 

33   95 

March 

37   37 

37  .  25 

33   49 

33   95 

35   9  1 

:t3    95 

April 

42   23 

36    1 5 

38   90 

32   95 

40  00 

:f3   95 

May 

40  94 

30   20 

42    SI 

33   00 

43,00 

:i4  00 

Juno 

54    22 

30   30 

50   0.'-) 

33    10 

.50    14 

34,  16 

July 

57   45 

3i; ,  00 

53   SO 

33   40 

53   95 

:i4    40 

AuKUSt 

54    17 

30 .  00 

50 .  37 

33.40 

53  ,  95 

34 .  40 

Hijptemhcr 

4(1   40 

42  .  24 

48 , 5 

October,, 

.37 .  25 



33  95 

33  95 

November. 

37  .  25 



33 .  95 

33 .  95 

December 

37 .  25 

33 .  05 

33.95 

Year 

»43 . fi7 

J39 . 02 

340.83 

N.  Y.EXCH.t  Sept.  25    BOSTON  KXCH.*  .«!i-| 


Alaska  Gold  M 

Alaska  Juneau 

Am.Sm.&Ref.,com... 
Am.  Sm.&Ref.,pf... 
Am.  Sm.  Sec,  pf.,  A. 

Am.  Zinc 

Am.  Zinc,  pf 

Anaconda 

BatopilasM'.i 

Bethlehem  'reel. . .  . 
Butte  &  Supci  i')r.  . 
Butte  fop.  &  Zin  ■. 

Cerro  de  Pasco 

Chile  Cop 

Chino 

Colo.Fuel&Iron...  . 

Crucible  Steel 

Crucible  Steel,  pf.... 

Dome  Mines 

Federal  M.&  S 

Federal  M.&S.,pf  . 
Great  Nor.,  ore ctf. 

Greene  Canane.i 

Gulf  States  Stt  -1.  .  , 

Homestake 

Inspiration  Con. . . 
International  Nickel 

Kennepott 

Lackawanna  Steel.. 

Mexican  Petrol 

Miami  Copper 

Nat'l  Lead,  com 
National  Leaa,  of... . 
Nev.  Consol. ...... 

Ontario  Mln 

Ray  Con 

Republic  I. &S., com. 
Republic  I.  &S.,pf. 

Sloss-SheflBeld 

Tennessee  C.&C. . 

U.S.  Steel,  com 

U.S.  Steel,  pf 

Utah  Copper 

Va.  Iron  C.&C 


BOSTON  CURB*   Sept.  2: 


Alaska  Mines  Corp. 

Boston  Ely 

Boston  &  Mont.. . . 
Butte*:  Lon'nDev. 

Calaveras 

Chief  Con 

Contact 

Corbin '  . 

Cortez 

C;rown  Reserve. . .  . 

Cr.vstal  Cop 

Eagle  &  Blue  Bell. . 

First  Nat.  Cop 

Houghton  Copper.. 

Intermountain 

Iron  Cap 

Mexican  Metals. .  . 
Mines  of  America.. 
Mojave  Tungsten.. 
Nat.  Zinc  &  Lead. . 
Nevada-Douglas.. . 

New  Baltic 

New  (;ornelia 

Oneco 

Pacific  Mines 

Rex  Cons 

Yukon  Gold 


t.l2 
.80 
.43 
.15 
1 
3 
.15 
.10 
.10 
.15 
.49 


.50 

t.05 

19 

.30 

.90 

.09 

.15 

.40 

1 

10 

.20 

t.35 

.05 

.90 


SAN  FRAN.*  Sept.  2. 


Alta 

Andes 

Best  &  Belcher. . .  . 

Caledonia 

c;hallenge  Con 

Confldeiice 

Con.  Virginia 

Gould  &  Ciirry 

Hale  &  Norcross.. . 

Jacket-Cr.  Pt 

Mexican 

Occidental 

Ophir 

Overman 

Savage 

Sierra  Nevada 

Union  Con 

Utah  Con 

Belmont 

Jim  Butler 

MacNamara 

Midway 

Mont.-Tonopah. .  . 

North  Star 

Rescue  Kula 

^Vcst  End  Con..  . . 

Atlanta 

Booth 

Comb.  Frac 

Florence 

Jumbo  Extension. . . 

Kcwanas 

Nevada  II 11  Is 

Nevada  Packard. . . 
Hound  Mountain... 

Silver  Pick 

White  Caps 

Bis  Jim    

United  Eastern.. .  . 


t.02 

.09 

.25 

.01 

t2.()0 


J.  01) 


3  ,  50 


Adventure 

Ahmeek 

.\lgomah 

Allouez 

Ariz.  Com.,ct.rs...  . 

Arnold 

Bingham  Mines 

Bonanza 

Butto-Balaklava. .. 
Calumet  &  Ariz.. . 
Calumet  &IIecla.  . 

CentPimi:il 

Co-jper  Range.. , 

Dal.vWest 

Davis-Daly 

East  Butte '  ' 

Franklin ,] 

Granby '. 

Han'  ock 

Hedl-y 

Helvetia '.'  '  " 

Intiiana 

Is;e  Royale. ..'.!!' 

K.eweenaw 

Lake 

La  Salle 

Mason  Va,iley. . .. . 


Mass 
Mayflower. ...... 

Michigan 

Mohawk 

New  Arcadian. . 
New  Idria.  .  .  . 
North  Butte.. 

North  Lake 

OJibway 

Old  Dominion...  '. 

Osceola 

Quincy.  ... 

St.  Mary's  M.  L.' .' 

Santa  Fe 

Seneca 

Shannon. . 
Shattuck-ArlzV. ! 

So.  Lake 

So.  Utah : 

Superior 

S\iperior&  Bos't. !  ] 

Trinity 

Tuolumne.  ,  . 

U.  S.  Smelting 

U.  S.Smelfg,  pf... 

Utah  Apex 

Utah  Con 

Utah  Metal 

Victoria 

Winona 

Wolverine ' 

Wyandot . 


.00 
75 
M5 
49 
151 

.20 

.?^ 

'.■i'i 
fif.l 

445 
12 
46 

V 
V 

81 

5| 

tl2 

.25 

.60 

25 

1 

*\ 

^ 

21 

55} 

rW 
.11' 

.75 
39 
50) 
55 
48 

.65 

ll\ 

so 

.12 

5> 
3) 
2i 
.93 
42 
43 

?! 

23 

..55 


N.  Y.  CURBf         Sept.  25 


Rig  Ledge 

Butte  &  N.  Y     ... 

Butte  Detroit 

Caledonia 

Calumet  &  Jerome.. 
(an.  Cop.  Corpn..  .. 

'■arli.siP 

<  'ashboy 

Con.  Ariz.  Sm 

Con.  Coppermines. . 

Emma  Con 

GoldfiPldCon 

'^loldncld  Merger 

Creenmonrter 

ierlaft  in 

'f  owe  Sound 

Jerome  Verde 

I.oui.siana 

Magma 

Majes.ic 

Marsh 

McKinley-Dar-Sa... 

Milford 

Mother  Lode 

XiMon  Nevada 

Ohio  Cop 

Hawlcy 

liav  Hercules 

Iticliiiiond 

KoclK.ster  Mines.. . 
'^I.  Jis  'i)h  Lead.  . 

StatuI   idS.  L 

Stewart 

"Success 

Tonopah 

I'oiiopah  Ex 

rrll>ullion 

Troy  Arizona 

I'liilcd  Cop 

liiillcd  Verde  Ext..  . 

United  Zinc 

I'tica  A'ines 


COLO.  SPRINGS*  .Sept.  2i 


Cri'.sson  Con 

Doctor  Jack  Pot.. 

Elklon  Con 

I':i  Paso 

(iold  Sovereign. . . 

Golden  c;ycle 

Granite 

Isabella 

Mar.v  McKlnney. 

Portland 

United  GoldM... 
Vindicator 


4.75 


87J 

t.75 

07 

48 

!;« 

t.04 
S| 

.  oil 

t.20 
.02 

it 

4* 

32 
t.l5  - 


i 


t.56 
.34 

M4 
.25 
J14 
.11| 

i 

t.m 

•2 

t37 
t.08 


If 


TORONTO* 


Sept.  2ft 


Adanac 

liailey 

Heaver  C:on 

'  Ijaiiibers  Ferland... 

( '()iil;if;aH 

llargravi-s 

Kerr  Lake 

lAi  Ro.se 

Mln.  Corp. of  Can.... 

.\ll)lssing 

I'etcison  Lake 

Tcmlskamliig 

Wcttlaufer-Lor 

Davidson 

DoiiK!  JOxten 

Dome  Lake 

llolllnger 

Mclntyre 

N(!wray 

I'orcti.  Crown 

Teck-IIUKliea 

VIpond 

West  Dome 


.05 

.03 

.28 

.09 

.00 

.02 

.871 

.60 

.25 

.00 

.07 

.28 

.03 

.:io 

.13 
.10 
.621 
.37$ 
ID 
.1* 
.20 


t  Aa  reported  by  W.  P.  SnyUci  &  Co. 


♦  nid  prices.      ftJIoslng  prices,     t  Last  quotations. 
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McGraw-Hill  Co.,  Inc. 


Price,  20c. 


New  York,  October  5,   191« 


Over   300,000   Cubic   Yards   of    Gold-Bearing    Gravel    per    Month 


The  above  picture  shows  YUBA  No.  16,  the  world's 
biggest  gold  dredge  at  work  near  Hammonton, 
California,  the  heart  of  the  gold-dredging  district 
of  the  West. 

\  uba     dredging    machinery     is    widely    known     in 


Western  America.  We  have  built  35  other  large 
gold  dredges  besides  YUBA  No.  16.  Our  engi- 
neering skill  and  long  experience  in  gold  dredge 
building  are  at  your  service.  Submit  your  dredging 
problems  to  us. 


YUBA 

Gold  Dredges 


MANUFACTURING   COMPANY 

Ball  Tread  Tractors  Pumps 

Marysville,  California 

Factories  at   Marysville   and   Benicia,   California 
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DouhleRoll 


mshei; 


Have  inaxlmum  crushing  action.  Reinforcing  webs  are 
cast  between  the  teeth,  giving  extra  strength  and 
forming  a  pocicet  into  which  the  tooth  of  the  opposing 
roll  meshes.  They  are  equipped  with  a  toggle  spring 
release  so  that  there  is  but  little  danger  of  damage  to 
the  rolls  from  any  kind  of  hard  foreign  substance  that 
may  get  into  the  crusher. 

These  crushers  are  built  in  different  sizes  with  capaci- 
ties up  to  150  tons  per  hour — each  well  designed,  care- 
fully built  and  strong  enough  to  stand  up  under  the 
hardest  kind  of  service. 


Stephens-Adamson  Mfg.  Co. 

Aurora,  111. 


r.O  Clinr.li   St..   NKW   YOKK. 

FiFHt  .NalK.n.il   liaiik    lildi;,.   CHICAGO. 

7!)  .Milk   St..    liOSTON.   MASS. 

II.   W.  Oliver  Illdif..   I'lTTSIiUKOH. 

«o:j  Frd.-ral  Hank  Hldtf..  ST.  LOL'IS.   MO. 


1st  National   Hank   V.V\k.,   )IIINTIN(;T0N.   W.   VA. 

K;M    Dime    Hank    lUilf.'.,    DETROIT.    MICH. 

Hrantli   OHloes:  .'HO  Stair   ISldt;..  TORONTO.  CANADA 

\Vl    Ka«t   Third   St.,    LOS   ANCRLES 

.-)():{   Dooly  Block.   SALT  LAKE  CITY 


Australian  Aifcnt — Arthur  Lcr)laHtrirr  &  Co..  Circular  Quay  East,  Sydney. 

South  AIncan   Agent — J.  MacG.  Love  &  Co..   Limited.    1   and  3  London    Houne.   Loveday   St.,   Jolanncsburtr. 

C.  S    ChristenHcn.   a/a    Post  Box  Hf).  Kri.stiania,  Norway. 
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VICTOR    SHAFT   uK    THK   T( J.N'OPAH    EXTKXSK  )X    Co.Ml'A.W 


WEST  END  MILL.   TOXOPAH 


Effect  of  the  War  Upon  Tonopah  Mining 


By  jay  a.  carpenter* 


An  interesting  and  comprehensive  summary  of 
the  figures  obtainable  which  refer  to  the  increase 
in  prices  of  labor  and  supplies,  and  to  other  ex- 
penditures connected  with  the  mining  and  mAlling 
of  the  silver  ores  of  Tonopah  in  1913  and  1917, 
as  compared  with  the  appreciation  in  the  value 

MINING  engineers  who  visit  the  camp  of  Tonopah 
invariably  ask  the  question,  "What  has  been 
the  effect  of  the  war  upon  the  costs  of  mining 
and  reaUzation  of  the  profits  of  the  operating  com- 
panies?" The  mine  superintendent  naturally  dwells 
upon  the  subject  that  gives  him  the  greatest  concern, 
which  is  the  increased  cost  and  scarcity  of  labor  and 
its  decreased  efficiency.  The  mill  superintendent  de- 
plores the  ever-increasing  cost  of  supplies  and  the  de- 


•Mine    foreman,    Jim    Butler    Tonopah    Mining    Co..    Tonopah. 
Nevada. 


of  the  product  during  that  period.  Detmls  of 
the  operations  of  the  five  principal  companies  are 
given  in  tabulated  form  for  these  two  years 
and  the  conclusion  is  reached  that  the  in- 
creased costs  of  operation  are  almost  wholly  coun^ 
terbalanced  by  the  increased  value  of  the  product. 

creasing  quality.  The  auditor  complains  of  the  doubling 
or  trebling  of  the  time  checks  coming  to  the  office,  and 
of  the  scarcity  and  slow  delivery  of  supplies.  The  su- 
perintendent of  a  developing  property  is  nearly  driven 
to  despair;  whereas  the  stockbroker  features  the  quota- 
tion of  over  $1  silver  and  declares  that  conditions  at 
Tonopah  are  better  than  ever. 

The  object  of  this  paper  is  to  try  to  determine,  by 
a  study  and  comparison  of  costs  between  the  years 
1913  and  1917,  whether  a  company  producing  the  same 
tonnaee  of  ore  with  the  same  silver  content  in  both 
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years  would  make  a  greater  or  less  profit  under  the 
changed  operating  conditions  of  the  present. 

The  best  method  of  investigating  this  problem  is  to 
consider  separately  each  of  the  three  main  divisions 
of  mining  costs — power,  labor,  and  supplies;  and  after 
determJning  the  percentage  increase  of  each  of  these 
items  in  1917  over  1913,  to  apply  this  increase  to  the 
power,  labor,  and  supply  costs  of  1913,  thus  obtaining 
a  fairly  accurate  figure  for  the  corresponding  total  costs 
in  1917.  The  difference  between  this  figure  and  the  total 
cost  for  1913  would  be  the  increased  cost,  which  should 
then  be  compared  with  the  increased  value  of  the  ore. 
The  increased  value  of  the  ore  is  determined  by  tak- 
ing the  average  metal  content  of  the  ores  milled  in 
1913  and  figuring  its  value  at  the  1917  metal  prices, 
and  subtracting  the  1913  value.  Comparison  of  increased 
mining  costs  with  increased  value  of  the  ore  would  de- 
termine whether  the  profit  is  greater  or  less. 

The  mining  companies  of  Tonopah  purchase  their 
electric  power  from  the  Nevada  California  Power  Co., 
whose  hydro-electric  power  plants  are  in  the  Sierra 
Nevada  Mountains,  at  a  distance  of  140  miles.  The 
service  is  excellent,  except  for  line  troubles  during  elec- 
trical storms  on  the  desert  or  severe  winter  storms 
in  the  mountains.  The  companies  operated  in  1917 
under    the    same    Public    Service    Commission    power 


The  best  way  to  determine  the  increased  cost  of  sup- 
plies per  ton  of  ore  is  to  tabulate,  in  percentage,  the 
increased  cost  of  the  main  supply  items,  and  to  apply 

VARIATION   IN   COST   OF  TONOPAH   MINE   AND   MILL   SUPPLIES 

1'»I3  1917  Increase. 

Item  Unit  Cost  Cost  % 

Drill  steel,  i  in.  hex lb.  $0.1167  $0.2567  120 

Blacksmith  coal ton  19.70  35.00  78 

Air  hose ft.  .30  .45  50 

Mine  shovels doz.  7.50  16.50  120 

Powder lb.  .145  .  2325  60 

Caps case  50.00  150.00  200 

.Fuse case  27.00  40.00  48 

Stulls,  6  in.  to  8  in.  top ft.  .10  .10  0 

Timber  and  plank  (native) M  19.  50  32. 00  64 

Timber  and  plank  (Oregon) M  24.00  38.00  58 

Lubricating  oil gal.  .25  .28  12 

Mine  rail,  8  !b ton  55.00  110.00  100 

Iron  pipe,  2  in ft.  .12  .25  108 

Hoisting  cable,  I  in.  plow ft.  .22  .35  59 

Manganese  steel  crusher  parts lb.  .145  .203  40 

Battery  shoes,  chrome lb.  .06  .  085  42 

Battery  dies,  local,  cast lb.  .035  .04  14 

Tube-mill  liner,  local,  cast lb.  .053  .06  13 

Danish  pebbles ton  33.00  55.00  67 

Sodium  cyanide lb.  .25  .32  28 

Sheet  zinc lb.  .10  .20  100 

Lead  acetate lb.  .09  .165  83 

Lime ton  17.00  19.00  12 

Borax  glass lb.  .136  .16  18 

Soda  ash lb.  .036  .042  17 

Crude  oil gal.  .04  .07  75 

Filter  canvas yd.  .56  .70  25 

that  increased  percentage  to  the  amount  of  these  sup- 
plies used  in  1913  by  one  of  the  main  operating  com- 
panies, thus  obtaining  a  fair  figure  for  the  correspond- 
ing cost  of  supplies  in  1917.  The  preceding  table  gives 
a  fair  list  of  mine  and  mill  supplies,  with  the  1913 


Company  Year 

Tonopah  Belmont {  1917 

Tonopah  Mining |  '.VA 

Tonopah  Extension |  \q\j 

WestEnd {  j'j' 

JimButler |  j^j^ 


'-Mine  Tonnage^ 

Year 

Day 

172,398 

473 

131,100 

361 

163,387 

448 

101,978 

277 

58.022 

159 

110,188 

302 

52,838 

145 

45,910 

126 

18,900 

52 

40.297 

III 

OPERATIONS  OF  FIVE  IMPORTANT  TONOPAH 

■ — Extraction    of  Values-^  ■ Mining  Costs . 

Value  per  Gross,       Market-  Net,  Di-          Develop-  In-  Total 

Ton                 %            ing,   %  %  rect             ment  direct  Cost 

$21.09  94.45           2.50  91.95  $3.01           $1.10  $0.41  $4.52 

16.57  94.05           2.56  91.49  3.42             1.02  .60  5.04 

17.79  89.00           3.26  85.75  1.06  4.02 

15.47  93.30            1.40  91.90  1,07  5.91 

12.00  88.40           1.60  86  80  .38  5.78 

12.54  90.51            1.40  89.11  5.26 

18.70  91.30           2.60  88.60  .64  4.11 

15.73  93.10           1.46  91.64  3.34             1.87  .58  5.79 

19.80  90.00  .37  5.57 

26.12  93.14           ....  93.14  4.11             1.06  .73  5.90 


schedules  as  in  1913,  and  the  cost  of  power  therefore 
has  not  increased.  With  the  larger  producing  com- 
panies the  cost  varies  from  1.4c.  to  1.2c.  a  kilowatt-hour. 

Labor  has  received  two  advances  of  50c.  a  shift  since 
1913,  the  first  being  in  December,  1916,  and  the  second 
in  September,  1917.  On  the  item  of  labor,  the  pay  of 
the  machineman  in  the  mine  or  the  batteryman  in  the 
mill  represents  closely  the  average  daily  pay  to  the 
men  in  the  camp,  as  the  lower  pay  of  the  common  la- 
borers is  balanced  by  that  of  the  more  skilled  men  above 
them.  In  1913  the  daily  wage  of  the  machineman  and 
batteryman  was  $4.50  a  shift;  and,  in  1917,  $5  for  nine 
months,  and  $5.50  for  three  months,  or  an  average  of 
$5.12  a  shift,  which  is  an  increase  of  about  14%  in  the 
cost  of  labor.  The  item  of  the  decreased  efficiency  of 
labor  cannot  be  expressed  in  percentage  figures,  but 
it  can  be  expressed  by  the  mine  shift  boss  in  very  strong 
words.  The  reason  for  the  change  in  efficiency  is  that 
in  1913  the  high  scale  of  wages  in  Tonopah,  as  com- 
pared with  the  copper  districts,  attracted  a  high  class 
of  labor,  whereas  in  1917  the  best  labor  had  gone  to 
the  copper  camps. 

The  increased  cost  of  supplies  per  ton  of  ore  in  1917 
over  1913  cannot  be  so  accurately  determined  as  that 
for  power  and  labor.  This  is  because  of  the  great  num- 
ber of  items  to  be  considered,  the  wide  difference  in  the 
percentage  increa.se  in  the  price,  and  the  great  varia- 
tion in  the  amount  used. 


f.o.b.  Tonopah  price  per  unit,  the  corresponding  1917 
price,  and  the  percentage  increase. 

The  percentage  increase  at  shipping  points  would  be 
greater  than  shown  on  the  table  of  f.o.b.  Tonopah 
prices,  because  freight  rates  did  not  increase  from  1913 
to  1917.  Owing  to  the  geographical  situation  of  Ton- 
opah, freight  plays  an  important  part  in  the  cost  of 
mine  supplies.  An  extreme  illustration  of  this  ap- 
pears in  the  item  of  crude  oil,  which,  in  1913,  cost  Ic. 
a  gallon  and  the  freight  3c.,  whereas  in  1917  it  cost  4c 
and  the  freight  remained  at  3c. ;  thus  the  price  f.o.b. 
shipping  point,  increased  300%,  but  the  local  price  in- 
creased only  75  per  cent. 

Local  Foundry  and  Use  of  Artificial  Pebbles 
Effect  Savings 

The  excellent  foundry  and  machine  shop  of  the  Camp- 
bell &  Kelly  Co.  has  been  of  great  value  in  prompt  de- 
livery and  saving  of  freight  charges  on  hundreds  of 
tons  of  cast  iron  and  semi-steel.  This  firm,  after 
purchasing  all  the  scrap  iron  and  steel  at  a  fair  price, 
furnishes  the  greater  proportion  of  the  battery  dies, 
battery  and  tube-mill  liners,  mine  cars,  mill  pumps  and 
repair-part  castings  used  by  the  operating  companies. 
The  Maris  pebble  quarry,  40  miles  from  Tonopah,  which 
furnishes  an  artificially  rounded  chalcedony  tube-mill 
pebble  of  good  wearing  quality,  has  also  been  a  help  to 
the  companies.     The  plant  is  running  at  full  capacity, 


October  5,  1918 


ENGINEERING  AND  MINING  JOURNAL 


608 


and  pebbles  are  being  delivered  in  Tonopah  at  $25  a  ton, 
«rhereas  Danish  pebbles  are  scarce  at  $55. 

One  of  the  operating  companies,  in  1913,  subdivided 
its  cost  of  mine  supplies  as  follows:  12.4%  for  drill 
^teel  and  repair,  14%  for  timber,  6%  for  pipe  and 
track  supplies,  50%  for  powder,  cap  and  fuse,  and 
14.6%  for  other  items.  This  is  approximate,  but  it  is 
a  closer  subdivision  than  most  companies  make.  Usually 
the  exact  cost  of  a  small  item  like  lead  acetate  per  ton 
milled  is  calculated,  but  no  direct  figure  is  obtained  for 
an  important  mine  item  like  timber.  The  underlying 
cause  for  this  failure  to  record  so  important  an  ex- 
pense is  that  the  mill  crew  is  interested  in  the  store- 
keeper's work  and  results,  whereas  the  mine  crew  con- 
siders the  storekeeper  a  nuisance.  Applying  the  in- 
creases of  prices  from  the  table  as  closely  as  possible  on 
the  limited  subdivision  cost  figures  given,  the  results  are 
as  follows: 

Item                                     1913,%               Increase  1917.% 

Drill  steel  and  repairs 12.4     j.   X         2.20  27  3 

Timber 14.0          X          1.32  18.5 

Track  and  pipe 6.0     B.  X  "^      2.00  12.0 

Powder,  cap  and  fuse 53.0         X          1.60  84.7 

Otheritems I4.6JJ^X     •_   1 .  80  26.3 

100.0  168.8 

This  gives  an  increased  cost  of  mine  supplies  of 
68.8  per  cent. 


MINING  COMPANIES  IN  1913  AND  1917 


That  is,  the  cost  of  mining  should  have  Increased, 
approximately,  30%,     Taking  the  mill  costs  likewise: 

Item  1913,  %  IncreaM  1917,  % 

P^wer 16.0  X  1.00  16  0 

L«bor 25.0  X  1.14  28.5 

Suppliefl                                     59.0  y  I   42  83  0 

too  0  127.5 

Milling  costs  should  have  increased  27%.  With  G0% 
of  the  total  costs  as  mining  costs  and  40%  u-  milling 
costs,  the  total  increase  in  total  mining  cost  app. :  rs  as 
follows : 

Cost  Increase        1917,% 

Mining 60  X         1297  77  7 

Milling 40  X         I    275  51.0 

100  128.7 

Thus  the  total  cost  of  mining,  under  the  assumption 
that  the  daily  tonnage,  metallic  content  of  the  ore,  and 
mining  conditions  remained  the  same  in  1917  as  in 
1913,  has  increased  28.7  per  cent. 

In  Tonopah  the  ratio  of  silver  to  gold  in  the  ore  is 
nearly  100:  1;  thus,  for  1  oz.  of  silver  there  is  0.01  oz. 
of  gold.  The  average  selling  price  of  silver  for  the 
Tonopah  companies  for  1913  was  $0,595,  and,  in  1917, 
?0.85.  The  corresponding  0.01  oz.  of  gold  sold  for 
$0,206  at  both  times.  The  value  for  each  ounce  of  sil- 
ver, with  its  corresponding  gold,  in  1913,  was  $0,801, 
and,   in  1917,   $1,056,   giving  an   increase  in  value  of 


Per 

Day 
473 
400 
448 
277 
159 
302 
145 
183 
I  52 
III 


Oz. 
Gold 
0.267 
0.162 
0.23 
0.  163 
0.15 
0.  117 
0.227 
0.206 
0.27 
0.285 


Mill  Tonnage 

Oz. 
Silver 

26.33 

15.88 

21.84 

14.19 

15.00 

11.77 

22.72 

19.70 

23.75 

25.20 


Price,  Value, 

Silver  Ton 

$0,595  $21.09 

.8413  16.60 

17.79 

.850  15.47 

12.00 

.86  12.54 

.595  18.70 

.830  20.51 

19.80 

.806  26.12 


Di- 
rect 
$2.56 
2.87 
2.59 
2.92 
2.58 


Milling  Costs  ■ 
Indi- 
rect 
$0.20 
.22 
.22 
.33 
.40 


2.97 
2.79 
6.23 
5.33 


.21 

.21 

1.04 

.71 


Total 
$2.76 
3.09 
2.81 
3.25 
2.98 
3.21 
3.18 
3.00 
7.27 
6.04 


Tonopah    Eastern       Total 
Cost  per   Office  per  Cost  per 


Ton 
$7.37 
8.13 
6.83 
9.16 
8  76 
8.47 
7.29 
8.79 
12.84 
11.94 


Ton 
$0.32 
.44 
.59 
.34 
.17 
.39 
.15 
.24 
.08 
.36 


Ton 
$7.69 
8.57 
7.42 
9.50 
8.93 
8.86 
7.44 
9.03 
12.92 
12.30 


Increase, 
Total 
Cost 
36  50 
51   70 
41.70 
59.1 
74.40 
70  60 
39  80 
57  40 
65.40 
47   1 


Tons     of     Ore 
per    Ft.    of 
Profit    Development 


55  45 
39  79 
44  05 
32.80 
12  40 
18  51 
48  80 
34  24 
24  60 
46  0 


6.7 
9  1 
9.1 

id 
10.0 

7  7 
6.0 

8  0 


A  similar  method  of  figuring  the  milling  supplies  re- 
sults as  follows: 

'  1913    Cost 

Item                             Per  Ton  %                  Increase  1917,  % 

Zinc $0.19  12  X  2.00  24,00 

Cyanide 70  41  fX  1.28  52.50 

Lime 03  2  X  1.12  2.24 

Leadacetate 04  2  X  1.83  3.66 

Fuel  oil 09  5  X  1.75  8,75 

Shoes  and  dies 03  2  ,    X  1.30  2.60 

Tube-mill  liners 08  5  i     X  1.13  5.65 

Tube-mill  pebbles 11  6  X  1.67  10.00 

Water     ..    17  10  t  X  1.00  10.00 

Otheritems 28  15  X  1.50  22.50 

$1.70         100  141.90 

I     This  gives  an  increased  cost  of  mill  supplies  of  41.9%. 

iln  1913  the  proportion  of  costs  of  the  four  large  com- 
panies for  mining  and  milling  was  60%  for  mining  and 
40%  for  milling.  Mining  costs  were  divided  into, 
approximately,  6%  for  power,  64%  for  labor  and  30% 
for  supplies,  and  the  subdivision  of  milling  costs  was 
16%  for  power,  25%  for  labor  and  59%  for  supplies. 

'  This  is  an  interesting  division,  because  it  shows  that 
the  cost  of  power  is  a  minor  charge,  whereas  labor  is 
the  predominating  item  in  mining,  and  that  supplies  are 
the  principal  factor  in  milling. 

Item                                     1913,  %  Increase  1917,% 

Power   6.0  X          100  6.0 

Labor   64.0  X         1.14  73.0 

Supplies 30.0  X          1 .  69  50.7 

100.0  129.7 

Taking  mining  costs  of  1913,  and  applying  increases 
for  1917,  the  result  appears  in  the  preceding  table. 


32%.  From  these  data  it  is  evident  that  the  increased 
cost  of  power,  labor,  and  supplies  from  1913  to  1917  has 
about  equaled  the  increased  value  of  the  metal  content 
of  the  ore. 

The  method  adopted  in  calculating  the  increased  total 
cost  of  mining  in  1917  over  1913  results  in  a  more  re- 
liable estimate  than  can  be  obtained  by  the  study  of  a 
table  of  comparative  mining  costs,  compiled  from  an- 
nual reports,  because  the  tonnages  mined,  the  width 
and  depth  of  orebodies  and  the  grade  of  ore  vary 
greatly  with  each  company  in  the  years  to  be  compared. 
However,  such  a  table  is  herewith  given,  not  only  for 
the  sake  of  comparing  the  operating  costs  between  the 
pre-war  and  war  times,  but  also  to  serve  as  a  com- 
parison with  silver-mining  costs  elsewhere;  and  the 
data  should  be  useful  to  engineers  acquainted  with  the 
local  peculiarities  of  the  Tonopah  properties,  as  it 
atfords  a  direct  comparison  of  their  respective  costs. 

Each  company  has  its  own  peculiar  form  of  report, 
and  consequently  it  is  a  difficult  task  to  standardize 
costs  as  shown  in  this  table,  which  is  based  on  a  fair 
knowledge  of  the  properties  and  a  careful  study  of  their 
annual  reports.  Although  it  may  contain  minor  errors, 
it  is,  in  the  main  essentials,  correct. 

The  total  tonnage  milled  in  1917  by  the  leading  four 
companies  was  13%  less  than  in  1913.  The  average 
silver  content  of  the  ore  dropped  from  22.4  oz.  to  14.4 
oz..  a  decrease  of  35.7%.    The  35.7%  decrease  at  a  32% 
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increase  in  value  gives  only  85  ^f  of  the  gross  value  per 
ton  in  1917,  as  compared  with  1913.  If  the  cost  of 
mining  had  actually  increased  28.7%,  the  margin  of 
profit  would  have  been  only  19.4%  of  the  value  of  the 
ore,  instead  of  44.6%,  as  in  1913.  However,  the  margin 
of  profit  in  1917  was  24.8%  of  the  value  of  the  ore, 
owing  to  the  fact  that  the  actual  cost  of  mining  in  1917 
increased  only  16.9  ^r  over  the  figures  for  1913.  This 
does  not  mean  that  the  figure  of  28.7%  increase,  as 
deducted  above,  is  an  incorrect  value  of  the  increased 
cost  of  mining,  but  indicates,  rather,  that  the  difference 
between  28.7  ^o  and  16.9%  is  the  measure  of  the  sav- 
ings made  by  the  companies  over  operating  conditions 
in  1913. 

Not  all  the  operating  savings  are  favorable,  for  in 
1917  the  amount  of  development  work  per  ton  of  ore 
milled  was  considerably  less.  This  was  due,  in  some 
cases,  to  the  fact  that  there  was  not  so  much  virgin 
ground  left  for  development,  and,  in  others,  to  the 
scarcity  of  good  machinemen  and  muckers.  Where  it 
cost  one  company  $6.40  per  ft.  to  drive  crosscuts  in 
1913,  it  cost  $8  per  ft.  in  1917.  In  this  connection,  it 
is  interesting  to  note  that  the  labor  increased  15%,  the 
expense  for  power  was  unchanged,  and  supplies  50%, 
giving  a  total  increase  of  25%,  which  closely  checks  the 
cost  of  the  increased  figures  mentioned  previously  as 
showing  the  increased  cost  of  mining. 

Effect  of  War  Not  Altogether  Adverse 
Another  reason  for  the  lower  actual  percentage  of 
increase  of  total  mining  costs  is  the  fact  that  Tonopah 
companies  carry  large  storehouse  accounts.  Many  ma- 
terials are  kept  on  hand  for  months  ahead  of  actual 
requirements  or  else  purchased  on  contracts  made  dur- 
ing the  year  previous.  Therefore,  in  1917,  a  part  of 
the  supplies  used  was  charged  out  at  1916  prices. 

However,  there  is  another  factor  that  must  be  given 
its  credit,  and  that  is  the  better  supervision  over  labor 
and  supplies  that  is  now  exercised  on  all  the  properties. 
The  practice,  in  these  war  times,  of  a  hard  day's  work, 
and  the  will  to  save  materials  and  supplies,  extend  from 
the  superintendents  to  many  of  the  workmen. 

The  Tonopah  Extension,  which  is  now  mining  on  the 
1580  ft.  level  and  sinking  the  shaft  to  1700  ft.,  showed, 
taking  all  things  into  consideration,  a  creditable  de- 
crease in  underground  mining  costs  in  1917  over  1913. 
Likewise,  in  milling,  the  West  End  mill  came  out  with 
a  slightly  lower  milling  cost  in  1917  than  in  1913,  with 
practically  the  same  silver  content  of  ore,  and  only  a 
small  increase  in  tonnage.  The  net  extractions  of  the 
milling  plants  increased  from  88.3%  in  1913  to  91%  in 
1917,  the  best  showing  being  made  by  the  Tonopah 
Mining  Co.'s  mill,  which  jumped  from  the  lowest  to 
the  highest  net  extraction.  The  Jim  Butler  Co.  shows 
high  milling  costs,  because  all  its  ore  has  been  shipped 
to  a  custom  mill  at  Millers.  The  average  total  cost  of 
mining  increased  from  $7.70  a  ton  in  1913  to  $9  in 
1917,  with  the  Tonopah  Belmont  having  the  lowest 
cost,  $8.13. 

Estimated  Results  for  1918 

Although  1918  figures  are  not  available,  the  increased 
costs  are  a  source  of  worry  to  the  operators.  The  item 
of  power  will  remain  the  same  as  in  1917,  but  many 
commodities    are    still    advancing    in    price,    and,    with 


1917  contracts  and  supplies  running  out,  the  cost  oi 
supplies  for  the  last  half  of  1918  will  show  a  marked 
increase — and  supplies  are  more  than  40%  of  the  total 
cost.  The  cost  of  labor  will  be  7.4%  higher  than  in 
1917,  and  the  new  draft  law  will  make  workmen  scarcer 
than  ever.  The  price  realized  for  silver  will  probably 
average  $0.97,  which  will  give  an  increase  of  11.1% 
to  Tonopah's  100  to  1  product,  as  compared  with  1917. 
Supplies  would  have  to  increase  20%  in  value  in  1918 
as  compared  with  1917,  in  addition  to  the  7.4%  increase 
in  labor,  to  balance  the  increased  price  in  silver.  This 
is  hardly  possible,  although  the  25%  increase  in  freight 
rates  will  bring  total  costs  close  to  this  figure. 

To  sum  up  the  conclusions  as  to  the  effects  of  the  war 
upon  mining  in  Tonopah:  The  increase  of  total  min- 
ing costs  up  to  1917,  under  similar  conditions  as  in  pre- 
war times  of  1913,  has  about  equaled  the  increased 
selling  price  of  Tonopah's  silver  and  gold  product,  and 
the  increased  costs  of  1918  will  again  be  just  about  bal- 
anced by  the  increased  selling  price  of  silver. 


Gold  Mining  in  Ontario,  Canada 

Considering  the  handicaps  under  which  gold  miners 
are  operating,  the  output  of  229,421  oz.  for  the  first 
six  months  of  1918 — a  small  increase  in  production  as 
compared  with  the  first  half  of  1917 — is  a  creditable 
showing,  says  an  Ontario  Bureau  of  Mines  report.  In 
the  Porcupine  camp,  the  Dome,  Porcupine  Crown, 
Porcupine  V.N.T.,  and  Schumacher  have  ceased  milling 
operations.  The  Croesus,  in  Munro  Township;  the 
Tough-Oakes,  at  Kirkland  Lake,  and  the  St.  Anthony, 
at  Sturgeon  Lake,  are  in  the  same  category.  This  cur- 
tailment of  output  is  offset  by  the  new  producers  of 
gold — Lake  Shore,  at  Kirkland  Lake,  and  Davidson,  at 
Porcupine.  The  40-ton  mill  of  the  Patricia  Syndicate, 
at  Boston  Creek,  started  operating  the  latter  part  of 
June.  A  promising  vein  carrying  gold  telluride  has 
been  discovered  on  the  Miller  Independence,  at  Boston 
Creek.  Shaft  sinking  is  proceeding  and  arrangements 
are  being  made  to  increase  the  milling  capacity  at  this 
property.  Considerable  activity  at  Boston  Creek  has 
resulted  from  these  developments.  In  the  new  Matache- 
wan  camp,  from  the  claims  under  option  to  the  Nipissing 
Mining  Co.,  some  spectacular  samples  of  gold  ore  have 
been  secured.  Diamond  drilling  on  the  Otisse  claims  is 
said  to  be  producing  satisfactory  results.  During  the 
period  the  Porcupine  camp  produced  207,731  oz.  of  gold 
and  Kirkland  Lake,  17,927.  A  total  of  515,094  tons 
of  ore  was  milled,  with  a  recovery  in  gold  and  silver 
reported  to  be  valued  at  $4,692,529. 


Hold  Your  Liberty  Bonds 

It  was  a  wise  and  patriotic  old  colored  American  who 
refused  to  sell  his  $100  Liberty  Bond  for  $96,  because 
he  would  not  give  up  the  United  States'  promise  (his 
bond)  to  pay  him  $100  with  interest  for  the  United 
States'  promise  (currency)  to  pay  him  $96,  and  who 
refused  to  sell  the  same  bond  for  $102  because,  he  said, 
the  $102  must  be  counterfeit  or  else  the  would-be 
purchaser  would  not  be  willing  to  give  it  for  only  $100. 
It  is  safe  to  assume  that  there  are  no  gold  bricks  or 
wildcat  securities  among  that  American's  assets. 
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The  Jerome  District  of  Arizona— Part  IT 


By  J.  R.  FINLAYf 


AT  THE  United  Verde  mine,  the  orebodies  are  in  a 
yij  large  slab  of  greenstone  schists,  in  horizontal 
L  \^  cross-sections  resembling  a  rude  crescent,  which 
bitches  downward  between  its  enclosing  intrusives,  in  a 
Northwesterly  direction,  at  an  angle  of  perhaps  50  to  60°, 
The  diorite  covers  this  slab  of  schist  with  a  concave  sur- 
"ace  like  an  inverted  Spanish  tile,  and  the  quartz  por- 
|)hyry  forms  a  rough  pitching  floor.  If  the  included 
ichists  were  removed,  there  would  be  an  enormous 
-avern  going  down  steeply  to  the  north. 
:  The  schists  which  fill  the  space  that  I  have  thus  at- 
empted  to  describe  have  been  the  channel  of  an  in- 
lense  mineralization,  so  that  a  considerable  part  of  them 
las  been  converted  into  ore.  This  ore  consists  essen- 
ially  of  quartz,  pyrite  and  chalcopyrite.  The  thing  that 
ittracts  the  eye  is  an  enormous  mass  of  iron  pyrite, 
tccupying  a  cross-section  of  nearly  if  not  fully  10  acres, 
udely  circular  or  elliptical  in  outline,  but  irregular. 
The  quartz  and  chalcopyrite  are  mingled  with  this  mass 
;n  varying  amounts.  Near  the  center  of  the  pyrite  mass 
here  is  not,  as  I  understand  it,  much  quartz,  although 
,he  amount  increases  toward  the  periphery;  but  this  ar- 
rangement is  far  from  regular.  The  chalcopyrite  is  the 
bre.  The  mass  of  the  pyrite  contains  only  one-quarter 
)f  l'\.o  copper — being  practically  barren — but  certain 
wrtions  of  it  contain  chalcopyrite  in  varying  amounts, 
BO  that  large  lens-like  masses  attain  a  copper  content 
hanging  from  2%  up  to  15  or  20%.  These  are  the  ore- 
i)odies.  Chalcopyrite  also  occurs  in  the  schists  around 
;he  periphery  of  the  pyrite  masses  and  also  makes  ore- 
oodies.  The  ores  contained  in  the  pyrite  mass  are  called 
iron  ores;  those  consisting  of  chalcopyrite  dissemi- 
nated in  the  schist  are  called  siliceous  ores. 

Narrow  Dioritic  Dikes  Cut  Orebodies 

I  These  broad  features  are  unmistakable,  and  may  be 
Regarded  as  thoroughly  established;  but,  as  a  matter 
pf  detail,  the  occurrence  of  the  commercial  ore,  as  dis- 
dnguished  from  the  mineralization  as  a  whole,  presents 
many  eccentricities  that  are  not  wholly  understood. 
The  orebodies  are  cut  by  several  narrow  dioritic  dikes. 
Known  as  water  courses.  These  are  usually  consider- 
ably bleached,  even  in  the  lowest  levels,  far  below  the 
mfluence  of  any  alteration  proceeding  from  the  surface. 
This  would  seem  to  indicate  that  the  dikes  have  been 
altered  by  the  mineralizing  agencies.  On  the  other 
hand,  there  is  no  evidence  that  they  have  been  replaced 
by  the  ore  minerals.  It  seems  reasonable  to  conclude, 
therefore,  that  they  came  in  during  the  latest  stages  of 
the  mineralizing  process.  These  dikes  have  a  strike 
which  may  be  generalized  as  about  N  70°  W;  and  many 
observers  have  concluded  that  the  dikes  may  have  fol- 
lowed a  zone  of  Assuring  which  might  have  existed 
earlier  and  have  been  followed  by  the  mineralization. 
If  this  was  the  case,  there  is  little  evidence  of  it  in  the 
orebodies  themselves,  for  the  minerals  now  form  a 
solid  mass  in  which  preexisting  structures  have  been 
obliterated  as  completely  as  in  a  stock  of  granite. 


•Conclusion  of  paper  published  Sept.  28.  1918. 
■^^fining  engineer,  45  Cedar  St.,  New  York. 


But  away  from  the  centers  of  intense  mineralization, 
in  the  Jerome  Verde  and  United  Verde  Extension  mines, 
some  fissures  have  been  noted  that  bear  in  the  same  gen- 
eral direction  as  the  water-course  dikes  and  ;'.re  dis- 
tinctly, though  not  heavily,  mineralized.  This  lends 
color  to  the  idea  that  a  zone  of  fissuring  may  have  had 
much  to  do  with  establishing  the  mineralizing  channels. 

New  Mineralized  Area  Developed 

The  United  Verde  Extension  mine  has  in  recent  years 
opened  up  a  mineralized  area  about  two-thirds  of  a  mile 
east  of  the  United  Verde.  Ignoring  for  the  present 
other  interesting  facts  about  these  occurrences,  there  is 
reason  to  believe  that  they  are  part  of  the  same  zone 
as  the  United  Verde.  But  the  structural  arrangement 
is  still  indistinct,  because  the  development  is  only  par- 
tial and  because  all  of  it  thus  far  is  in  the  zone  of  oxida- 
tion or  in  that  of  secondary  enrichment,  in  both  of 
which  the  rocks  are  greatly  altered  by  kaolinization.  In 
the  immediate  neighborhood  of  the  orebodies,  there- 
fore, it  is  hard  to  distinguish  some  of  them.  It  seems, 
however,  that  some  of  the  smaller  orebodies  follow  the 
contact  of  a  great  wedge-shaped  mass  of  diorite  be- 
tween the  quartz  porphyry  and  the  green  schists.  These 
ores  are  between  the  diorite  and  the  schists.  But  the 
great  orebody  of  the  Extension  mine  is  not  so  easily 
described.  It  is  at  the  point  or  edge  of  the  wedge  of 
diorite  and  is  surrounded  apparently  on  all  sides  by 
quartz  porphyry,  but  is  near  the  contact  of  that  rock 
with  the  green  schists.  Moreover,  it  lies  apparently  at 
the  intersection  of  two  interesting  mineralized  faults, 
one  of  which  strikes  about  N  65^  E  and  the  other  about 
N  70°  W. 

It  is  evident  that  in  the  region  of  the  big  orebody  the 
United  Verde  diorite  is  invading  the  contact  between  the 
quartz  porphyry  and  the  green  schists,  but  whether  the 
diorite  follows  a  preexisting  fault,  or  whether  the 
faults  are  later  than  the  diorite,  is  very  obscure.  The 
mineralization  is  intense  over  an  area  of  several  acres, 
in  the  central  part  of  which  an  area  of  an  acre  and  a 
half  is  a  solid  body  of  chalcocite  and  pyrite  averaging 
17%  copper. 

It  is  rather  early  to  generalize  about  orebodies  that 
are  so  meagerly  developed,  but  it  looks  as  though  the 
vast  masses  of  pyrite,  which  are  a  sort  of  matrix  for  the 
orebodies  of  the  United  Verde,  are  comparatively  small 
in  the  Extension  mine.  Low-grade  pyritic  masses  have 
been  encountered,  it  is  true,  but  thus  far  they  are  rela- 
tively insignificant,  and  it  is  not  improbable  that  they 
will  continue  so  even  in  the  zone  of  primary  ores.  If 
this  proves  to  be  the  case,  it  will  only  mean,  in  my 
judgment,  that  the  Extension  orebodies  are  more  dis- 
tinctively copper  mineralizations  than  those  of  the 
United  Verde.  In  the  latter  mine,  the  copper  ores  seem 
to  have  been  introduced  after  the  formation  of  the  main 
pyrite  masses.  The  later  copper-bearing  mineraliza- 
tion is  probably  identical  in  both  mines.  There  is  no 
reason  to  believe  that  the  United  Verde  Extension  bo- 
nanza was  any  richer  as  originally  deposited  than  some 
of  the  individual  orebodies  at  the  United  Verde;  but  it 
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does  seem  probable  that,  in  the  Extension,  the  propor- 
tion of  copper  to  the  total  volume  of  iron  is  very  much 
higher.  So  far  as  can  be  judged  at  present,  the  two  de- 
posits are  about  equal  as  copper  producers.  Even  mak- 
ing all  allowances  for  the  effect  of  secondary  enrich- 
ment, it  is  doubtful  if  the  United  Verde  orebodies  con- 
tain more  copper,  if  as  much,  per  vertical  foot,  as  those 
of  the  Extension. 

Another  point  of  great  economic  importance  is  the 
fact  that  the  two  parts,  or  halves,  of  the  district  are 
separated  by  a  great  fault.  On  the  hills  above  the 
United  Verde,  the  flat-lying  sandstones  and  limestones 
of  Devonian  age  begin  to  appear  at  an  elevation  of  6050 
ft.  The  fault  has  an  average  strike  of  N  37°  W.  East 
of  this  is  a  bench,  on  top  of  which  the  same  sandstones 
and  limestones  lie  almost  perfectly  flat,  but  their  bot- 
tom is  at  an  elevation  of  4350  ft.  The  vertical  displace- 
ment is,  therefore  1700  ft.,  and  in  this  bench  lie  the  Ex- 
tension orebodies.  Other  faults  occur  further  east, 
dropping  the  Palaeozoic  formation  to  a  still  lower  level, 
so  that  by  the  Verde  River,  at  Clarkdale,  only  three 
miles  away,  the  pre-Cambrian  floor  is  only  2000  ft. 
above  sea  level.  None  of  these  faults  except  the  big  one 
at  Jerome  has  raised  the  pre-Cambrian  rocks  to  the 
surface.  East  of  that  fault  they  have  remained  buried 
since  the  invasion  of  the  Palaeozoic  sea.  It  is  all  but 
certain  that  in  the  succeeding  ages,  including  the 
present  era,  they  have  never  emerged  above  the  ground- 
water level.  They  are,  therefore,  preserved  intact,  hav- 
ing suffered  neither  oxidation  nor  erosion  since  the  day 
they  were  buried.  On  the  United  Verde  side,  however, 
the  great  recent  fault  exposed  the  pre-Cambrian  rocks 
in  an  escai-pment  1000  ft.  high  above  the  bordering 
bench.  This  escarpment  has  been  beveled  off  by  recent 
erosion.  Above  the  United  Verde  mine,  600  ft.  of  the 
orebodies  has  been  removed  by  this  erosion,  including 
nearly  all  of  the  original  oxidized  zone.  The  primary 
sulphides   in  places   come   up   to   the  present   surface. 

Now,  the  oxidation  plainly  acted  more  vigorously  in 
the  larger  orebodies  than  in  the  smaller  ones,  and  the 
copper  migrated  further.  If  there  had  been  smaller  ore- 
bodies  in  the  vicinity  of  the  United  Verde,  the  enriched 
portions,  as  well  as  the  oxidized  zone,  would  have  been 
swept  away,  leaving  only  the  ores  of  the  primary  zone  at 
the  present  eroded  surface.  A  small  vein  carrying  3  or 
4';c  copper  would  not  be  valuable.  On  the  other  side  of 
the  fault,  such  small  veins  are  still  intact,  oxidized  zone, 
enriched  zone,  and  all.  In  the  enriched  zone  they  carry 
fair  bodies  of  chalcocite,  running  15  to  45%  copper. 
Such  small  veins  are,  therefore,  valuable  and  make  a 
pleasing  adjunct  to  the  big  ones. 

Great  Amount  of  Low-Grade  Ore  in  United  Verde 

As  in  other  districts  where  rich  ores  occur  in  abun- 
dance, the  operators  have  naturally  preferred  to  mine 
those  rich  ores  in  preference  to  poorer  ones.  It  is, 
therefore,  difficult  to  form  an  idea  of  the  average  grade 
of  ali  the  merchantable  ores.  It  is  certain  that  large 
amounts  of  low-grade  ore,  say  from  i  to  2i%  copper, 
occur  in  the  United  Verde  mine.  Some  of  this  ma- 
terial goes  into  the  shipping  product,  inevitably,  be- 
cau.se  the  miners  cannot  always  keep  it  out,  but  no  effort 
has  been  made  to  utilize  it.  How  much  there  is  of  it, 
how  cheaply  it  can  he  mined,  the  extent  to  which  it  could 
be  concentrated  by  flotation,  are  all  unsolved  problems, 


and  any  assertion  about  them  would  be  pure  guesswork. 
However,  I  regard  it  as  probable  that  in  the  course  of 
time  it  will  be  found  desirable  and  practicable  to  con- 
centrate some  of  the  low-grade  ores ;  and  the  life  of  the 
mines  will  be  greatly  prolonged  by  so  doing. 

Output  From  United  Verde  Mine 

At  present  the  United  Verde  mine  is  able  to  ship  to 
its  smeltery  an  assemblage  of  ores,  practically  all  pri- 
mary, averaging  about  5%  copper  and  yielding  about 
90  lb.  copper,  1^  oz.  silver,  and  35c.  gold  per  ton.  It 
may  be  assumed  that  this  grade  was  much  higher  in 
the  earlier  years  of  the  mine  and  that  it  has  slowly 
declined.  It  is  probable,  however,  that  by  careful  min- 
ing the  grade  may  be  maintained  at  its  present  level 
for  a  number  of  years,  although  it  is  planned  to  in- 
crease the  output  to  1,000,000  tons  a  year,  increasing  the 
present  tonnage  by  about  25%.  This  will  mean  that  the 
output  of  copper  will  rise  to  90,000,000  or  perhaps  100,- 
000,000  lb.  a  year  in  the  near  future.  The  assurance 
that  this  can  be  done  is  furnished  by  the  discovery  of  a 
large  body  of  high-grade  chalcopyrite  ore  in  the  lower 
levels  of  the  mine,  from  2100  to  2500  ft.  below  the 
original  pre-Cambrian  surface.  This  orebody,  I  under- 
stand, runs  about  10%  copper,  and  a  large  section  of 
it,  opened  for  stoping,  has  averaged  nearly  13%.  A 
cross-section  of  the  orebody  near  its  middle  would  ap- 
parently cover  at  least  an  acre. 

On  the  United  Verde  Extension  side,  202,477  dry 
tons  of  ore  had  been  shipped  up  to  the  end  of  1917, 
entirely  from  the  richest  part  of  the  zone  of  secondary 
enrichment,  from  which  the  actual  yield  has  been  about 
104,000,000  lb.  copper,  375,000  oz.  silver,  and  7000  oz. 
gold.  The  grade  of  ore,  as  shipped,  has  averaged  about 
27%  copper,  II  oz.  silver,  and  70c.  gold  per  ton.  It  is 
not  believed  that  such  ores  can  be  shipped  much  longer, 
but  there  is  no  reason  to  suppose  that  the  grade  will  go 
below  10%  copper  for  a  number  of  years.  In  fact,  one 
may  be  fairly  certain  that  the  first  2,000,000  tons  mined 
will  average  15%  copper.  If  this  rate  is  maintained, 
with,  say,  10,000,000  tons  of  United  Verde  ore  over  a 
10-year  period  beginning  in  1915,  the  date  of  the  open- 
ing of  the  Extension  mine,  the  average  grade  for  the 
district  for  that  length  of  time  will  be  not  less  than 
6§%  copper.  This  is  high-grade  ore,  considering  that 
it  is  obtained  without  sorting  of  any  kind;  but  it  is  no 
richer  than  the  average  of  the  Bisbee  district  to  date. 
When  one  considers  the  fact  that  this  ore  is  being  mined 
at  depths  varying  from  400  to  2500  ft.  below  the  pre- 
Cambrian  surface;  that  none  of  the  mines  is  exhausted 
at  any  level;  that  the  Extension  mine  has  no  develop- 
ment at  all  more  than  800  ft.  below  the  pre-Cambrian 
surface,  and  almost  none  below  600  ft. — that,  in  fact, 
the  exploration  of  the  zone  east  of  the  fault  is  hardly 
more  than  well  started — it  may  reasonably  be  expected 
that  these  mines  will  make  a  big  output  and  have  a 
long  life.  In  1917  they  produced  135,000,000  lb.  of  cop- 
per, and  are  being  equipped  to  produce  150,000,000  to 
200,000,000  lb.  a  year.  There  is  no  reason  to  suppose 
that  such  an  output  will  put  an  undue  strain  upon  the 
ore  reserves.  Thus  Jerome,  which  for  25  years  was 
an  isolated  and  obscure  camp,  is  now  becoming  an 
important  producer.  I  shall  try  to  give  some  idea  of 
the  community  as  an  industrial  and  mining  center. 

Up  to  the  present,  from  an  output  of  something  less 
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than  a  billion  pounds  of  copper,  the  two  mines  of  Jerome 
have  paid  $50,114,000  in  dividends.  They  have  also 
built,  out  of  earnings,  tvi^o  large  smelteries,  a  consider- 
able length  of  railroad,  extensive  tunnels  and  mining 
equipment,  tw^o  or  three  rather  important  industrial 
towns,  completed  or  under  way,  and  have,  no  doubt, 
large  amounts  of  cash  in  the  treasury.  A  rough  compu- 
tation of  the  operating  earnings  up  to  the  end  of  1917 
is  not  less  than  $80,000,000.  Of  this,  perhaps  half 
has  been  earned  during  the  exceptional  years  1916  and 
1917  from  an  output  of  225,000,000  lb.  There  is  good 
reason  to  suppose,  however,  that  the  earnings  on  700,- 
000,000  lb.  during  normal  peaceful  times  were  about 
$42,000000,  or  6c.  per  lb.  There  is  also  reason  to  believe 
that  if  the  output  of  the  last  two  years  had  been  made 
in  normal  times,  with  a  price  of  15c.  per  lb.  for  copper, 
the  operating  profits  would  have  been  $20,000,000. 
Thus,  I  believe  the  past  history  of  the  camp  indicates 
an  average  operating  profit  of  about  6ic.  per  lb.  and  a 
cost  of  about  8  to  9  cents. 

It  appears  that  up  to  the  end  of  1915,  the  United 
Verde  mine  had  been  able  to  pay  $36,397,000  in  divi- 
dends in  a  period  of  21  years,  during  which  the  price 
of  copper  had  averaged  14.3c.,  the  production  being 
fairly  uniform  at  about  35,000,000  lb.  a  year.  Five 
cents  has  been  available  for  dividends,  leaving  a  net 
cost  of  9.3c.  per  lb.  to  cover  all  expenditures  for  mining, 
smelting,  development,  construction  of  railroad  and 
smeltery,  general  expenses,  and  increase  of  working  cap- 
ital. The  net  yield  per  ton  has  probably  averaged  about 
100  lb.  copper,  li  oz.  silver  and  40c,  gold.  The  average 
value  of  the  precious  metals  figures  down  to  about  lie. 
per  lb.  of  copper,  so  that  if  the  average  price  of  that 
■metal  is  14.3c.,  the  total  value  of  the  bullion  will  be 
15.55c.  On  this  basis,  a  liberal  allowance  for  all  ex- 
penses, both  for  operating  and  capital,  on  a  total  output 
of  700,000,000  lb.,  has  been  10.05c.  per  lb.  The  cost 
of  converting,  refining  and  marketing  the  bullion  may 
be  estimated  at  1.85c.  per  lb.,  leaving  8.2c.  per  lb.  for 
all  other  expenses. 

United  Verde  Extension  Possibilities 

Apply  these  figures  to  the  extraordinary  bonanzas 
opened  by  the  United  Verde  Extension,  in  which  2,000,- 
000  tons  of  ore  can  be  counted  on  to  run  15%  copper  and 
to  yield  290  lb.  copper,  1^-  oz.  silver  and  60c.  gold  per  ton, 
with  operating  methods  equally  efficient  as  those  of 
the  United  Verde.  The  value  of  this  bullion  is  14.8c. 
per  lb.  Deducting  1.85c.  per  lb.  for  converting,  refin- 
ing, and  marketing,  there  remains  12.95c.  per  lb. 
The  mining,  smelting,  construction,  and  general  ex- 
penses will  be,  as  before,  $8.20  a  ton,  to  be  divided  by 
290  lb.  copper.  This  is  equal  to  2.83c.  per  lb.  Deduct- 
ing this,  there  remains  10.12c.  per  lb.,  which  should 
be  applicable  to  dividends.  I  can  see  no  flaw  in  this 
reasoning,  although  the  result  appears  extraordinary. 

It  is  fair  to  believe  that  the  total  output  of  copp?r, 
580,000,000  lb.,  according  to  this  computation,  would  be 
extracted  in  10  years,  and  that  dividends  of  $60,000,000 
would  be  paid  in  that  time,  leaving  the  mine  intact  for 
further  development  and  a  complete  equipment.  Under 
these  circumstances,  it  seems  to  me  that  the  investor  is 
warranted  in  figuring  that  the  $60,000,000  profits  ex- 
pected in  10  years  is  a  conservative  and  guarded  basis 
for  valuing  the  property ;  that  he  might  assume  a  5%  net 


return,  plus  return  of  capital,  to  be  sufficient  for  a  prop- 
erty so  guarded,  and  that  he  would  have  important 
speculative  probabilities  in  addition.  Under  these  cir- 
cumstances, it  is  computed  that  the  property  possesses 
a  valuation  of  $45,000,000. 

The  "speculative  probabilities"  refer  to  the  discovery 
of  additional  ores.  There  is  likelihood  of  such  dis- 
coveries, both  laterally  and  in  depth.  Exploration  in 
depth  has  gone  down  only  one-third  as  far  u*  low  the 
original  surface  as  in  the  United  Verde,  in  which  'line 
bonanza  ore  occurs  in  the  very  bottom.  There  has  been 
some  apprehension  that  the  great  Jerome  fault  might  in- 
terrupt these  orebodies  at  some  point  below  the  pres- 
ent workings  in  such  a  way  that  the  downward  continu- 
ation of  them  might  be  found  on  claims  owned  by  the 
United  Verde.  It  is  entirely  possible  that  this  may 
happen,  but  it  is  not  at  all  certain.  In  the  first  place, 
nothing  is  known  of  the  dip  of  the  fault  within  a  dis- 
tance of  1500  ft.  Within  such  distances  even  the  largest 
faults  frequently  make  considerable  turns,  both  in  strike 
and  in  dip.  This  particular  fault  at  a  short  distance 
south  of  the  Extension  mine  makes  a  turn  from  a  course 
of  S  37°  E  to  due  N  and  S,  and  then  makes  another 
sharp  swing  around  to  S  60°  E.  A  turn  in  the  dip  of  the 
fault  opposite  the  orebodies  much  less  than  either  of 
these  would  render  intersection  out  of  the  question.  As 
a  matter  of  fact,  the  fault  has  changed  its  course 
from  the  points  at  which  it  was  noted  northwest  of  the 
mine,  for  otherwise  it  would  already  have  intersected 
the  orebodies.  How  great  the  swing  may  be  is  as  yet 
uncertain. 

Orebodies  Have  Dip  Parallel  to  or  Away  From  Fault 

In  the  second  place,  the  orebodies  may  have  an  aver- 
age dip,  or  pitch,  parallel  to  the  fault,  or  away  from  it. 
There  is  a  considerable  probability  that  this  is  the  case, 
for  some  orebodies  at  the  northwest  end  of  the  Exten- 
sion mine  have  evidently  been  cut  by  the  fault.  They 
appear  on  the  hanging-wall  side,  but  there  is  no  trace 
or  indication  of  them  on  the  foot-wall  side,  although  the 
rocks  are  well  exposed  by  erosion  and  by  extensive 
underground  workings.  It  seems  probable,  therefore, 
that  these  orebodies  have  a  dip  flatter  than  the  fault 
plane,  that  the  upraised  ends  have  been  destroyed  by 
erosion,  and  that  the  portion  on  the  depressed  side  con- 
tinues downward  undisturbed. 

In  the  third  place,  it  is  certain  that  no  intersection 
has  occurred  above  a  point  800  ft.  below  the  pre-Cam- 
brian  surface.  If  the  orebodies  go  down  vertically  and 
the  fault  plane  continues  on  its  apparent  dip,  the  ore- 
bodies  cannot  be  completely  cut  off  above  the  1600-ft. 
level  (2400-foot  level  of  the  mine)  below  the  pre-Cam- 
brian  surface.  This  would  leave  the  main  orebody  in- 
tact to  an  average  depth  of  600  ft.  below  the  lowest  ex- 
plored level.     This  is  a  minimum. 

If,  therefore,  the  probabilities  as  they  appear  at  pres- 
ent are  weighed,  it  does  not  appear  that  the  danger  of 
the  fault  impairing  the  value  of  the  mine  is  eith-r  great 
or  imminent.  At  most,  it  will  only  disturb  the  "specula- 
tive probabilities."  At  a  guess,  one  might  say  that  it  re- 
duces them  by  a  third  in  the  case  of  the  present  ore- 
bodies.  There  are  good  chances  of  finding  ore  in  ter- 
ritory to  the  southeast  of  the  present  mine,  where  the 
danger  of  displacement  by  faulting  is  nil. 

Before  ending  the  discussion  of  the  pre-Cambrian  de- 
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posits  which  have  proved  so  valuable  at  Jerome,  it 
will  be  interesting  to  note  the  extension  of  the  same 
formations  to  the  southwest.  At  Jerome  itself  there 
is  merely  a  narrow  point  of  a  wedge  of  pre-Cambrian, 
raised  up  through  a  cover  of  Palseozoic  sediments  by 
faulting,  aggregating  in  vertical  movement  4000  ft., 
which  has  taken  place  along  a  zone  a  mile  and  a 
half  wide.  It  is  thus  upon  the  escarpment  of  an  im- 
portant recent  mountain  uplift.  The  Palaeozoic  forma- 
tions at  Jerome  present  two  peculiarities  that  are  worth 
noting: 

1.  The  series  begins  with  the  Devonian,  at  least  that 
is  my  supposition.  The  lowest  limestone  is  known  to 
be  Devonian,  and  between  it  and  the  pre-Cambrian 
complex  there  is  only  about  50  ft.  of  sandstone.  Ran- 
some  assumes  that  this  sandstone  corresponds  to  the 
Tonto  sandstone  (Cambrian)  of  the  Grand  Canyon,  but 
I  take  this  to  be  merely  a  slip  of  the  pen.  It  is  hardly 
possible  for  a  few  feet  of  sandstone  to  carry  with  it  any 
presumption  of  equivalence  in  age  with  some  other 
sandstone  that  looks  like  it.  Each  invasion  of  the  sea 
produces  a  basal  sandstone  by  reasserting  the  weath- 
ered debris  on  the  land  surface.  Such  a  basal  sand- 
stone merely  marks  the  sea  transgression,  and  the  same 
one  might,  and  no  doubt  does,  mark  the  progress  of 
the  sea  upon  higher  and  higher  levels  of  a  continental 
area  through  a  series  of  geologic  ages.  In  the  absence 
of  determining  fossils,  the  age  of  such  a  sandstone 
should  be  assumed  to  be  that  of  the  contiguous  rock 
overlying,    if   that   is   determinable. 

Now,  throughout  Arizona  there  are  usually  some  Cam- 
brian strata  in  the  Palaeozoic  column,  but  the  Ordovician 
and  the  Silurian  are  generally  wanting.  Ordinarily, 
there  is  no  angular  unconformity  between  the  Cambrian 
and  the  Devonian,  in  spite  of  the  huge  time  gap  repre- 
sented by  the  absence  of  the  Ordovician  and  Silurian. 
To  explain  this,  one  has  only  to  remember  that  in  Russia, 
along  the  Gulf  of  Finland,  Cambrian  and  Ordovician 
strata  are  still  unconsolidated  sand  and  clay.  They  have 
lain  there  through  interminable  ages  without  change, 
distortion,  metamorphism,  or  even  hardening,  because 
the  earth's  crust  in  that  region  has  remained  still.  It 
is  entirely  conceivable  that,  around  Petrograd,  Quater- 
nary strata  may  be  in  contact  with  and  in  apparent 
conformity  with  the  Ordovician. 

Interesting  Geologic  Facts  and  Deductions 

In  Arizona  the  absence  of  unconformity  between  the 
Cambrian  and  the  Devonian  must  mean  simply  a  long 
period  of  quiet,  with  gentle  oscillations  of  level,  and 
no  deposition;  certainly  no  mountain  building,  and  no 
deep  erosion.  In  Devonian  times  there  followed  a  general 
immersion  in  the  sea  of  this  whole  region.  By  this  time 
the  neighboring  lands,  wherever  they  were,  must  have 
been  worn  down  so  flat  that  they  could  furnish  little 
or  no  Clastic  sediment,  for  the  Devonian  rocks  are 
almost  pure  limestones.  From  Cananea  to  Grand 
Canyon  and  from  Tucson  to  Clifton,  and  no  one  knows 
how  much  further  in  all  directions,  there  was  a  sea  of 
clear  water  of  moderate  depth,  and  full  of  corals  and 
coral  reefs. 

An  interesting  question  which  may  be  solved  some 
time  is  whether  the  highlands  southwest  of  Jerome  may 
not  have  been  an  island  in  this  Devonian  .sea.  The 
absence   of   strata   older    than    the    Devonian    and    the 


strong  inference  that  there  had  intervened  no  consider- 
able disturbance  or  erosion,  which  was  likely  to  have 
swept  away  such  strata  in  pre-Devonian  times,  point 
decidedly  to  the  conclusion  that  there  was  comparatively 
high  land  at  the  site  of  Jerome  which  the  Cambrian  sea 
did  not  reach.  This  naturally  brings  up  the  question 
whether  the  slope  may  not  have  continued  in  some  direc- 
tion toward  a  massif  high  enough  to  remain  an  island 
even  during  a  large  part,  or  all,  of  the  succeeding 
submergence. 

Assuming  that  the  Devonian  strata  were  originally 
level,  it  is  possible  to  calculate  that  the  pre-Cambrian 
surface  at  Jerome  was  originally  1000  ft.  higher  than 
the  same  surface  at  Grand  Canyon,  there  being  that 
amount  of  Cambrian  strata  under  the  Devonian  at 
Grand  Canyon  and  none  at  Jerome.  The  same  facts 
appear  in  comparing  the  sections  of  Bisbee,  Ray,  Globe, 
and  Roosevelt  Dam  (Ransome).  As  all  these  places  lie 
toward  the  southeast,  east  and  north,  it  is  easy  to 
explain  the  facts  by  a  depression  along  an  axis  lying 
northeast  of  Jerome,  and  therefore  approximately  under 
the  edge  of  the  plateau  region.  If  this  is  true,  it  is 
logical  to  assume  that  the  land  surface  sloped  upward 
toward  the  southwest.  How  far  this  slope  continued,  or 
to  what  height,  one  has  no  means  of  knowing,  except 
that  there  is  good  reason  to  believe  that  in  Devonian 
times  the  slopes  were  gentle,  erosion  was  slow,  and  no 
large  rivers  were  debouching  near  enough  to  muddy  the 
waters. 

2.  The  Palaeozoic  strata  are  found  at  the  very  top  of 
the  Black  Hills  (the  mountain  block  on  the  edge  of 
which  Jerome  stands),  but  they  merely  lie  on  the  outer 
rim  of  the  uplift,  and  do  not  continue  toward  the  south- 
v/est  for  more  than  a  mile  or  two.  They  appear  to. 
feather  out.  There  is  no  indication  of  their  having 
been  broken  off  by  further  faulting. 

I  do  not  refer  to  this  fact  as  evidence  of  the  thinning 
out  of  the  Palaeozoic  deposition  in  that  direction.  That 
conclusion  must  be  based  on  broader  facts  than  those 
I  am  pointing  to.  It  appears  that  the  edge  of  the 
Palaeozoics  occurs  as  fragments  of  an  arc  of  a  curve  the 
radius  of  which  is  about  25  miles,  and  its  center  some 
distance  southeast  of  the  town  of  Prescott,  The  frag- 
ments of  this  arc  are  found  on  the  crest  of  the  Black 
Hills  west  of  Camp  Verde  and  east  of  Prescott,  thence 
northwest  along  the  crest  of  the  Black  Hills  to  near 
Jerome  Junction.  At  Jerome  Junction  there  is  a  gap, 
but  just  north  of  that  place  the  edge  of  the  Palaeozoics 
may  be  covered  up  with  recent  lavas.  Six  miles  west  of 
Jerome  Junction  the  Palaeozoics  appear  again  in  a 
strong  ridge  running  west.  All  along  the  rim  of  this  arc 
the  strata  dip  gently  away  from  the  center. 

Practical  Importance  of  Geologic  Considerations 

I  think  there  is  warrant  for  believing  this  structure 
is  the  remnant  of  a  dome  or  arch  that  was  formed  in 
Tertiary  times,  if  not  earlier,  and  extensively  eroded 
long  before  the  occurrence  of  the  big  faulting  at  Jerome 
or  the  late  Tertiary  volcanic  activity  of  the  region.  If 
the  Palaeozoics  be  projected  along  their  dip  into  the 
Prescott  region,  they  would  be  found  thousands  of  feet 
above  the  present  surface.  In  the  area  now  under  con- 
sideration, this  means  that  the  original  pre-Cambrian 
land  surface  does  not  exist  in  the  sense  that  it  exists 
at  Jerome — i.e.,  intact  ])ut  buried — but  that  there  doe--^ 
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pst,  instead,  a  new  erosion  surface  scored  down  more 
•  less  during  long  geologic  ages  extending  back  perhaps 
;  the  Devonian,  and  continuing,  with  probable  inter- 
iptions,  to  the  present  time. 

I  I  believe  these  observations  to  have  practical  impor- 
ance,  for  without  them  it  would  be  difficult  to  under- 
and  the  deposits  of  the  Prescott  region,  or  to  have 
ly  logical  conception  of  the  relationship  between  them 
hd  those  of  Jerome.  The  present  surface  of  the  scored 
pme  just  described  is  strewn  with  much  recent  lava, 
Ubably  of  the  age  of  the  San  Francisco  peaks.  There 
re  also  many  remnants  of  older  volcanics,  or  intrusives, 
liany  of  which  are  too  fresh  and  undisturbed  to  have 
articipated  in  the  intense  mountain-building  activitie;-; 
jf  pre-Cambrian  and  pre-Algonkian  time.  There  may 
le  many  igneous  rocks  of  ages  anywhere  from  Permian 
j)  Tertiary.  Some  of  the  ore  deposits  which  have  been 
'orked  in  this  area,  off  and  on,  for  the  last  50  years, 
liay  be  derived  from  these  comparatively  recent  in- 
irusions.  I  suspect  this  to  be  the  case  with  the  copper 
[lines  at  Copper  Basin,  about  eight  miles  southwest  of 
rescott. 

I  The  Mayer  Copper  Mines 

I  The  far  more  important  and  promising  copper  mines 
ear  Mayer,  20  miles  southeast  of  Prescott,  are  patently 
jre-Cambrian  and  are  not  to  be  explained  as  emanating 
Irom  later  igneous  activity.  The  largest  mine  in 
|!iis  district,  the  Blue  Bell,  is  30  miles  south  and  10  miles 
^est  of  the  United  Verde,  and  about  20  miles  west  of 
he  nearest  Palaeozoic  rim.  The  original  pre-Cambrian 
urface  in  this  locality  has  undoubtedly  been  scored 
lown  at  least  2000  or  3000  ft.,  but  the  exact  amount  I 
jave  no  present  means  of  estimating.  If,  therefore, 
jhese  deposits  may  be  assumed  to  have  had  about  the 
ame  relation  to  the  pre-Cambrian  surface  as  those  of 
erome  (a  mere  assumption  certainly,  but  let  it  go  at 
hat),  one  must  conclude  that  the  Mayer  mines  repre- 
|ent  a  deeper-seated  stage  of  mineralization. 
i  I  must  disclaim  any  detailed  knowledge  of  this  region. 
|ly  chief  interest  has  been  to  notice  some  of  the  broader 
'onsiderations  which,  it  seems,  must  be  taken  into 
ccount  before  it  is  possible  to  understand  the  rather 
lysterious  ore  deposits  of  this  important  field.  I  shall 
jierely  set  down  a  few  remarks  for  what  they  are  worth. 
I  In  the  Mayer  district  the  rocks  are  known  as  Yavapai 
ichists.  They  appear  to  be  ancient  surface  volcanics 
or  the  most  part,  mainly  greenstones  of  about  the  com- 
position of  diorite  or  diabase.  There  are  no  doubt 
jlenty  of  intrusives  mixed  in.  The  copper  deposits  all 
'iccur  in  some  quartz  porphyry  dikes  which  cut  the 
reenstones  and  strike  about  N  10°  to  15°  E.  Many  of 
hese  rocks  have  been  subjected  to  an  extraordinarily 
nergetic  squeezing,  which  has  produced  in  all  of  them 

schistosity  that  strikes  N  28°  E.  It  is  so  strong  in 
ilaces  that  the  quartz  porphyry  looks  like  a  light  col- 
red  and  very  fissile  slate. 

Though  general,  the  schistosity  varies  in  intensity, 
n  most  places  the  quartz  phenocrysts  in  the  porphyry 
iaay  be  plainly  seen.  This  strong  schistose  structure 
iias  often  imposed  on  the  imagination  of  observers, 
nany  of  whom  have  believed  the  Yavapai  schists  to  be 
edimentary.  But  that  is  not  to  be  considered,  for 
!)esides  the  optical  evidence  that  the  rocks  are  igneous, 
jhe  quartz   porphyries   are   plainly   dikes,    irregular  in 


outline  and  throwing  out  branches.  The  schistosity  is 
the  same  in  kind  as  that  of  Jerome,  but  greater  in 
degree.  The  strike  of  schistosity  at  Mayer  is  N  28"  E; 
that  of  Jerome  N  10°  to  20^  W.  This  .swing  in  the 
direction  of  cleavage  may  be  of  considerable  geologic 
significance,  indicating,  for  in.stance,  the  locus  of  the 
forces  that  produced  the  schistosity  and  perhaps  the  ore 
deposits. 

There  is  one  important  difference  between  these 
deposits  and  those  of  Jerome — there  is  no  Unitod 
Verde  diorite  or  anything  like  it.  The  orebodies  are 
all  within  or  on  the  contacts  of  the  .squeezed  dikes  of 
quartz  porphyry.  In  all  other  respects  they  are 
similar,  but  smaller  and  not  so  rich.  The  Blue  Bell 
mine  has  produced  to  date  about  600,000  tons  of  ore, 
and  has  500,000  tons  more  in  sight  above  the  1200-ft. 
level.  In  1917  this  mine  shipped  about  120,000  tons  of 
ore,  averaging  a  shade  over  3%  copper  and  $1.50  per 
ton  in  gold  and  silver.  About  half  this  ore  is  concen- 
trated; the  other  half  is  massive  pyrite,  much  like  that 
of  the  United  Verde.  The  Blue  Bell  orebodies  are  easily 
mined,  the  cost  of  mining  under  present  conditions  being 
a  little  over  $3  a  ton,  including  development.  On  a 
return  to  pre-war  conditions  this  cost  would  be  reduced 
to  about  $2.25  per  ton,  delivered  to  the  railroad.  There 
is  no  apparent  reason  why  such  ores  should  not  be 
valuable  under  normal  prices. 

Operations  of  Consolidated  Arizona  Smelting  Co. 

The  industrial  center  of  this  district  is  the  Consoli- 
dated Arizona  Smelting  Co.'s  plant  at  Humboldt,  a  few 
miles  north  of  the  mines,  which  is  producing  about 
2,000,000  lb.  of  copper  per  month.  Some  of  this  comes 
from  the  United  Verde  Extension  and  will  be  cut  off  as 
soon  as  that  company's  smeltery  is  completed.  The  Con- 
solidated Arizona  Co.  owns  the  Blue  Bell  mines,  already 
mentioned,  and  another  smaller  one,  called  the  De  Soto. 
It  also  smelts  the  ores  from  a  third  mine,  the  Arizona 
Binghamton,  which  is  said  to  be  developing  favorably. 
It  would  seem  that  from  these  sources  a  continued  out- 
put of  15,000,000  to  20,000,000  lb.  a  year  may  be 
expected. 

In  all  this  discussion  of  the  Jerome  and  contiguous 
district,  I  have  gone  only  slightly  into  the  details  of 
cost.  The  fact  is,  the  district  displays  little  of  special 
interest  in  this  respect,  and  the  reports  of  the  mining 
companies  give  meager  details.  The  striking  features 
are  precisely  those  already  dwelt  on:  the  geology,  the 
big  faults,  the  rich  concentrations  of  ore,  which  allow 
low  unit  costs  for  copper  without  much  regard  for  costs 
per  ton  mined;  and  the  corollary  that  successful  min- 
ing is  largely  successful  exploration.  In  the  whole  area 
considered  there  are  seven  or  eight  mines  that  have 
dealt  with  deposits  such  as  those  described.  Of  these, 
two  are  wonderful  bonanzas.  The  others  are  either 
mediocre  producers,  like  the  Mayer  mines  just  men- 
tioned, or  immature  prospects,  some  of  which  have  pro- 
duced sparingly,  like  the  Jerome  Verde,  Jaeger  Canyon 
and  a  few  others.  One,  the  Copper  Chief,  southeast  of 
Jerome,  is  working,  for  gold,  the  oxidized  gossan  of  a 
large  pyrite  deposit  which  has  proved  unprofitably  low 
in  copper.  In  addition  to  these  there  are  many  pros- 
pects, some  of  which  are  mere  wildcats  and  others 
genuine  enterprises  testing  various  theories  as  to  the 
location  of  possible  extensions  of  mineralized  areas. 
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In  all  this  fervor  of  exploration,  a  detached  and  un- 
prejudiced observer  may  find  one  lesson  worth  noting, 
namely  that  exploration  of  new  ground  for  possible  ore 
deposits  demands  the  same  attention  to  adequate  equip- 
ment and  adequate  finance  as  the  mining  of  ores  actually 
found.  Vast  sums  of  money  have  been  squandered 
through  loss  of  time  and  failure  to  accomplish  the  work 
planned — by  trying  to  make  two  horsepower  equal  four 
horsepower.  Shafts  too  small  and  too  insecure,  hoists 
that  will  not  raise  the  load  from  the  required  depth, 
pumps  that  will  not  handle  the  water,  result  finally  in 
no  room  for  ventilation,  injury  to  health  of  the  men,  and 
meager  results;  and  often  the  whole  job,  instead  of  being 
a  question  of  drilling  holes  and  breaking  rock,  becomes 
a  blind  and  useless  struggle  with  bad  air,  broken  pipes, 
rotten  timber,  heat,  water  and  mud. 

The  spectacular  development  and  success  of  the  United 
Verde  Extension  are  due  almost  wholly  to  good  prospect- 
ing engineering.  The  project  had  been  going  on  in 
some  such  fashion  as  that  described  in  the  preceding 
paragraph  for  I  don't  know  how  many  years.  It  had 
been  started  with  enthusiasm,  but  with  little  calculation, 
by  a  man  named  Fisher,  on  a  small  fraction  called  the 
Little  Daisy,  right  on  the  great  Jerome  fault.  A  shaft 
had  been  sunk  800  ft.  through  this  fault  into  hard 
quartz  porphyry.  All  lateral  workings  had  to  go  out 
through  the  fault  again.  A  winze  had  been  sunk,  again 
along  the  fault,  to  the  1200-ft.  level.  All  this  work  had 
dug  up  some  indications  of  ore,  but  the  practical  result 
was  failure  and  discouragement,  and  the  enterprise  was 
considered  to  be  a  mere  wildcat. 

When  James  S.  Douglas  and  George  E.  Tener  decided 
to  undertake  the  prospect,  they  applied  common  sense 
to  the  situation  and  came  to  a  sound  conclusion.  It 
would  cost  $250,000  to  explore  the  ground,  anyway,  and 
this  amount  of  money,  spent  in  a  safe  shaft  with  good 
equipment,  would  accomplish  the  work  more  cheaply  and 
quickly  than  it  would  if  spent  in  the  old  shaft.  They 
accordingly  sank  a  new  shaft  1400  ft.  in  a  central  loca- 
tion in  solid  rock.  When  they  struck  ore,  they  were 
able  to  ship  it  immediately  in  good  volume.  Their  new 
shaft  was  sufficient,  as  things  turned  out,  to  make  an 
output  of  63,000,000  lb.  of  copper  a  year,  and  to  make 
profits  at  times  exceeding  $1,000,000  a  month.  That 
part  was  luck,  of  course,  under  any  interpretation  of 
that  rather  uncertain  word;  but  good  management  con- 
sists of  so  acting  that  when  luck  comes  your  way  you 
can  make  the  most  of  it.  I  suppose  that  if  no  ore  had 
been  found,  the  level-headed  gentlemen  who  created  the 
mine  would  have  been  pointed  to  as  victims  of  over- 
confidence — a  renewed  warning  against  (some  phase 
of;  the  danger  of  building  a  mill  before  you  find  a 
mine.  The  indictment  would  have  been  false.  They 
took  a  true  measure  of  the  job  as  a  piece  of  pure 
prospecting. 


Abolishing  Concentration  and  Amalga- 
mation for  All-Cyanidation* 

Interesting  data  are  afforded  by  the  recent  publica- 
tion of  the  results  of  treatment  in  a  milling-in-cyanide 
plant  where  amalgamation  has  been  abolished.    Previous 

•Kxc'-rpt  from  an  article  on  "Mllllnir  In  Cyanide  Solution,"  by 
A.  W.   Allen,   Met   and  Chenn.   Kng..  May  15.   1918. 


milling  operations  showed  that  86%  of  the  gold  couW 
be  concentrated  in  about  7%  of  the  tonnage.  Tests  on 
the  93%  remaining,  constituting  the  tailing  after  amal-ii 
gamation  and  concentration,  showed  that  this  could  ba 
reduced  to  45c.  per  ton  by  crude  cyanide  methods,  anq 
apparently  without  further  grinding  expense.  Thesffl 
results  would  seem  to  indicate  the  lines  along  whicM 
a  successful  scheme  of  treatment  might  be  formulated! 

The  45c.  residue  was,  however,  considered  discour- 
aging, and  further  experiments  on  a  sand  of  normal 
fineness  for  leaching  purposes  were  apparently  not  con- 
sidered. Tests  were  then  made  to  see  how  much  gold 
could  be  dissolved  by  an  agitation  treatment,  and  the 
results  indicated  that  all  the  gold  was  soluble  provided 
grinding  was  carried  far  enough.  "Extractions"  of 
99.7%  were  obtained  in  the  laboratory;  and  as  a  result 
of  these  tests  it  was  decided  to  grind  and  regrind  the 
7%  of  the  concentratable  material  without  separation 
from  the  93%  of  low-grade  ore,  a  plan  which  provided 
that  every  particle  of  worthless  rock  and  absorbent  col- 
loid should  be  thoroughly  steeped  in  as  rich  a  solution 
of  gold  as  possible. 

The  fact  that  all  the  gold  is  soluble  in  cyanide  is 
reaffirmed,  but  actual  results  would  seem  to  indicate 
that  from  40  to  50c.  per  ton  remains  in  the  residue 
from  about  400,000  tons  treated  by  an  all-sliming, 
milling-in-cyanide  process. 

If  the  question  of  the  further  recovery  of  gold  from 
the  residue  is  considered,  it  must  be  realized  that  the 
7%  of  material  which  might  have  been  concentrated 
for  special  treatment  is  now  intimately  mixed  with  a 
large  tonnage  of  gangue,  and  that  any  additional  treat- 
ment of  this  residue  may  be  deemed  impracticable  by 
known  methods  of  handling.  Even  if  the  ratio  of  con- 
centration was  reduced  to  10:  1,  there  would  remain 
argument  in  favor  of  the  isolation  of  the  special  prod- 
uct. A  dump  of  400,000  tons  of  residue  carrying  about 
40c.  per  ton  in  gold  is  valueless.  A  dump  of  40,000 
tons  of  clean  pyritic  concentrate  carrying  about  $2  per 
ton  in  gold  is  a  valuable  asset  in  sulphur  content  as  well 
as  gold. 

Tests  on  the  concentrate  in  question  showed  that 
96%  of  the  gold  could  be  extracted  by  straight  cyanida- 
tion,  and  apparently  without  previous  roasting,  or 
amalgamation  during  regrinding.  Practical  results  on 
pyritic  concentrate  invariably  show  that  roasting  re- 
duces the  cost  of  subsequent  grinding  and  lessens  cyan- 
ide consumption.  Sulphur  is  urgently  needed  now,  but 
"up-to-date"  methods  for  treatment  of  a  simple  gold  ore 
involve  not  only  the  loss  of  the  pyrite  but  a  recoverable 
percentage  of  gold  associated  with  it.  By  concentrating 
the  pyrite  and  recovering  the  sulphur,  the  gold  is  act- 
ually liberated,  and  the  highest  possible  percentage  may 
then  be  recovered. 

The  foregoing  example  adds  weight  to  the  contention 
that  after  milling  in  cyanide  and  all-sliming  the  actual 
residue  value  is  not  by  any  means  in  inverse  ratio  to 
the  solubility  of  the  gold  in  cyanide  solution,  but  rather 
in  direct  ratio  to  the  amount  of  gold  which  is  permitted 
to  pass  into  solution  and  become  intimately  associated 
with  the  worthless  constituents  of  the  ore.  Practical 
results  go  to  prove  that  a  comparatively  high  percentage 
of  such  soluble  gold  may  be  lost  in  the  residue  after  what 
are  often  termed  "improved"  methods  of  ore  treatment. 
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I  A  steady  drop  in  Alaska's  mineral  production  is 
forecast  if  present  conditions  in  the  territory 
continue.  Many  copper  properties  are  idle,  and 
gold  producers  are  in  even  worse  straits  than 
those  in  the  United  States.  Companies  producing 
.  tin  and  chrome  ore  are  somewhat  better  off,  but, 
nevertheless,  are  handicapped.  Financing  new 
propositions  is  difficult,  and  labor  shortage  is 
acute,  owing  to  enlistments  and  the  draft,  as  well 
as  to  the  call  of  shipyards  and  canneries.  Ship 
shortage  and  restriction  of  ore  shipments  by 
smelteries  in  the  United  States  have  further 
hindered  mining  in  Alaska.  Miners  there  have 
been  liberal  to  the  Red  Cross  and  to  war  funds. 

FOR  a  comprehensive  consideration  of  mining  con- 
ditions in  Alaska,  the  territory  may  be  divided 
into  three  great  sections,  namely,  Southeastern 
Alaska,  Southwestern  Alaska,  and  the  interior.  The 
principal  production  of  Southeastern  Alaska,  embody- 
ing the  islands  and  strip  of  mainland  from  Ketchikan 
to  Skagway  and  the  head  of  Lynn  Canal,  is  gold  from 
quartz  mines  and  copper  ores.  Efforts  have  recently 
been  initiated  to  produce  zinc  ore,  molybdenum,  and  ores 
of  platinum  and  palladium  on  a  small  scale. 

Southwestern  Alaska  comprises  Prince  William  Sound 
and  its  tributary  countries,  the  Cook's  Inlet  districts, 
including  Willow  Creek,  and  the  Alaska  Peninsula.  This 
section  produces  copper  ores  chiefly,  and  some  gold,  and 
contains  the  Matanuska  and  Katalla  coal  fields,  as  well 
as  large  coal  deposits  in  the  Peninsula,  that  have  not  yet 
been  worked.  In  addition  to  these  minerals,  some  oil  is 
produced  at  Katalla.  A  small  amount  of  placer  gold 
and  deposits  of  oil,  sulphur,  pyrite,  and  chrome  iron  are 
also  known  to  exist  to  the  west. 

This  interior  of  Alaska,  known  locally  as  the  "In- 
side," covers  the  great  valley  of  the  Yukon  and  its  tribu- 
taries from  the  American  line  to  the  mouth,  and  in- 
cludes the  extreme  northwestern  coast  of  Alaska,  Nome 
and  the  Seward  Peninsula.  This  section  produces 
chiefly  placer  gold,  though  placer  tin  is  also  mined 
there  on  a  small  scale;  and,  until  recently,  efforts  were 
made  to  open  deposits  of  tin,  tungsten  and  antimony. 

In  considering  the  present  position  of  Alaska  it  will 
be  well  to  remember  that  during  1916,  the  last  year  for 
which  reasonably  accurate  statistics  of  production  are 
available,  Alaska  produced  metal  from  its  ore  and 
placer  mines  valued  at  more  than  $52,000,000,  divided 
as  follows:  Gold,  $16,329,437;  copper,  $35,314,933; 
antimony,  $179,635 ;  tin,  $110,333 ;  and  tungsten,  $83,370. 
Statistics  for  1917  apparently  are  not  available  in  de- 
tail, but  the  opinion  appears  to  be  that  gold  production 
has  fallen  off  by  over  $1,250,000,  and  that  copper  pro- 
duction dropped  in  value  to  $24,000,000.  Part  of  this 
reduction  in  copper  is  probably  due  to  the  difference 
in  price,  as  throughout  the  last  quarter  of  1917  the 
price  was  fixed  by  the  Government  at  23ic.     During 


the  first  nine  months  it  fluctuated  widely,  but  aver- 
aged, as  near  as  can  be  determined,  27  to  28  cents  ' 

Southeastern  and  Southwestern  Alaska,  though  di- 
vided geographically  and  commercially  by  about  400 
miles  of  open  water,  and  though  practically  unir'  --.bited 
territory,  are  more  or  less  identical  in  respect  to  n  in- 
ing  operations,  and  the  commercial  conditions  in  the 
communities  in  these  two  sections  are  sufficiently  closely 
allied  to  permit  of  their  being  considered  together  in 
this  connection.  Formerly,  in  the  copper-ore  producing 
districts  of  Southeastern  and  Southwestern  Alaska, 
there  would  be  no  difficulty  in  finding  at  least  30  to  40 
or  more  shipping  mines,  prospects  in  course  of  de- 
velopment, and  others,  all  being  worked  with  more  or 
less  energy. 

At  the  present  time,  throughout  the  entire  coast  dis- 
tricts of  the  two  sections,  includinrr  the  Nizina-Cmper 
River  district,  which  can  be  considered  as  tributary  to 
Prince  William  Sound,  fewer  than  16  copper  properties 
are  being  worked,  according  to  information  available. 
Of  these,  two  mines  are  operated  by  one  company; 
three  smaller  properties  by  another  large  company;  two 
others  have  been  on  a  paying  basis  and  operating  on 
their  present  scale  for  several  years  past;  three  more 
are  shipping  intermittently  small  amounts  of  ore  and 
developing  slowly  at  the  same  time;  and  the  rest  are 
small  operations  where  development  is  carried  on  as 
it  is  possible,  in  a  more  or  less  desultory  manner. 

There  are  a  number  of  promising  properties  which 
contain  orebodies  of  a  grade  good  enough  to  ship  direct, 
carrying  from  5%  to  8%  copper,  but  which  are  idle 
for  several  reasons,  soon  to  be  explained.  Although 
these  properties  cannot  be  compared  with  the  big  cop- 
per deposits  of  the  country,  in  some  instances  their 
development  may  open  up  fair-sized  mines.  In  any 
case,  they  promise  an  output  of  from  5000  to  15,000 
tons,  and  one  property  should  produce  more  than  30,000 
tons,  under  present  conditions;  and  the  conclusion  is 
inevitable  that  they  should  not  be  lying  idle.  In  South- 
eastern Alaska  there  are  also  a  number  of  properties 
in  the  same  or  similar  condition,  but  requiring  equip- 
ment to  permit  ore  to  be  shipped.    All  are  now  idle. 

Placer  Gold  Mining  Affected  as  Elsewhere 

In  the  "Inside"  or  placer-mining  district,  the  ma- 
jority of  the  large  low-grade  gold  producers  are  either 
shut  down  or  closing  because  of  the  same  conditions 
that  are  affecting  gold  mines  all  over  the  country.  The 
richer  drift  mines  and  the  dredging  operations,  as  well 
as  a  few  hydraulic  mines  which  have  a  margin  of  profit 
of  over  100%  above  ordinary  costs  of  operation,  are 
still  working,  but  with  much  reduced  profits,  and  it  is 
likely,  unless  some  action  is  taken  to  help  gold  produc- 
tion, that  next  season  will  see  the  majority  of  these 
shut  down.  The  few  placer  mines  in  Southwestern 
Alaska  near  the  coast  are  affected  in  much  the  same 
way.  The  large  lower-grade  operations  are  being  sus- 
pended until  conditions  will  permit  the  properties  to 


•611  Coleman  Block,  Seattle,  Washineton. 


f'The  average  price  of  copper  during  the  first  nine  mont'is  of 
1917  was  28.407c.,  according  to  statistics  published  in  the 
"Journal"  of  Jan.  19,  1918.— Editor.] 
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be  worked  at  a  profit.  A  few,  possibly  three  or  four, 
higher-grade  hydraulic  mines  are  being  worked  under 
the  same  disadvantages  that  are  handicapping  the  in- 
terior properties. 

In  the  entire  Southeastern  and  Southwestern  Alaska 
districts,  it  may  be  estimated  that  formerly  there  were 
always  at  least  50  to  60  mines  and  prospects  working  or 
being  developed  and  producing  gold  or  gold  concen- 
trates from  quartz.  At  the  present  time,  careful  in- 
quiry shows  there  are  not  more  than  17  gold-quartz 
operations  being  carried  on,  including  paying  mines, 
leases,  properties  in  course  of  development  and  equip- 
ment, and  small  prospects  being  developed  in  a  des- 
ultory way.  This  includes  the  gre-^t  gold-producing 
district  of  Juneau  and  the  two  other  sections,  namely, 
Willow  Creek  and  Prince  William  Sound,  which  have 
produced  fairly  well,  considering  the  investment  and 
other  conditions  surrounding  operations. 

Conditions  as  to  Other  Minerals  Poor 

Respecting  other  minerals,  conditions  appear  a  little 
better  balanced,  though  they  are  far  from  satisfactory. 
The  quartz  mines  north  of  Nome  carrying  tin  ores, 
which  it  was  hoped  would  be  in  operation  by  this  time, 
are  still  idle,  though  the  tin  dredges  are  said  to  be 
working.  The  bulk  of  the  antimony  and  part  of  the 
tungsten  ore  mined  in  1916  came  from  near  Fairbanks, 
where  there  are  a  number  of  what  arc  renuted  ■'o  b-;; 
promising  deposits  which  carry  these  metals.  Up  to 
about  18  months  ago,  these  were  all  worked  in  a  more 
or  less  desultory  manner,  though  probably  insufficiently 
financed.  The  effort,  nevertheless,  was  being  made  to 
get  results,  and  some  ore  was  being  shipped  under 
difficult  conditions,  which,  however,  can  be  improved. 
The  present  situation  in  the  Fairbanks  district  is  that 
efforts  to  mine  antimony  and  tungsten  under  existing 
conditions  have  practically  ceased,  and  most  of  the  prop- 
erties are  idle. 

On  the  other  hand,  however,  a  deposit  of  chrome  ore 
is  being  opened  up  in  Southwestern  Alaska,  on  the  coast, 
of  sufficient  value  and  in  a  sufficiently  businesslike  way 
to  promise  an  operation  of  commercial  importance  dur- 
ing the  coming  year.  In  Southeastern  Alaska,  a  de- 
posit of  molybdenite  is  being  developed  as  rapidly  as 
possible.  From  150  to  175  men  are  now  employed  on 
this  particular  work.  Incidentally,  in  the  same  dis- 
trict, a  small  deposit  of  copper  ore  was  found  to  con- 
tain commercial  quantities  of  platinum  and  palladium, 
and  work  on  this  is  being  pushed  with  a  crew  of  about 
20  men  as  rapidly  as  conditions  will  permit.  Some 
effort  is  also  being  made  to  work  a  zinc-ore  deposit  in 
Southeastern  Alaska,  but  at  present  details  as  to  its 
success  are  not  available. 

Money  and  Labor  Hard  To  Obtain 

Considered  as  a  whole,  Alaskan  mining  operations  are 
.suffering  from  much  the  same  conditions  as  those 
which  affect  mining  work  all  over  the  United  States 
and  Canada,  save  that  in  Alaska  these  conditions  are 
.somewhat  exaggerated.  The  first  thing  that  stands  out 
strongly  appears  to  be  the  inability,  as  a  general  rule, 
of  the  mine  owners,  or  of  any  one  else,  to  obtain  suffi- 
cient money  to  bring  any  given  property  to  a  point 
where  it  can  be  self-supporting.  The  few  who  have 
been  looking  for  properties  in  Alaska  in  recent  years 


have  sought  for  immense  deposits  of  ore  already  opened 
up.  This,  of  course,  can  hardly  be  expected  in  a  new 
country,  such  as  Alaska,  particularly  in  view  of  the  gen- 
eral apathy  toward  the  pioneer  end  of  mining  during 
the  last  eight  or  nine  years.  Consequently,  little  new 
work  has  been  done  in  Alaskan  mines  for  some  time, 
if  exception  be  made  of  a  half  dozen  large  enterprises. 
The  scarcity  of  labor  has  become  a  more  serious  ob- 
stacle in  Alaska  than  elsewhere.  During  the  period  be- 
tween 1914  and  1917,  when  the  United  States  entered 
the  war,  a  large  number  of  Alaskans  volunteered  for 
the  British  service.  Later,  when  it  became  inevitable 
that  the  United  States  would  be  drawn  into  the  con- 
flict, and  immediately  after  it  did  enter  and  before 
the  draft  law  was  passed,  the  younger  men  poured  out 
of  Alaska  in  a  constant  stream,  until  the  entire  num- 
ber which  would  be  required  by  the  draft  had  volun- 
teered. Then  the  draft  law  went  into  effect,  and  a  sim- 
ilar number  again  was  drawn  from  the  population. 

Shipyards  and  Canneries  Lure  Labor  Away 

m  addition  to  losses  from  the  draft  and  through 
volunteering,  there  is  a  further  large  percentage  of  the 
seasonal  workers  in  Alaska  who  make  their  homes 
In  Seattle,  Tacoma,  Portland  and  San  Francisco;  who 
ordinarily  could  be  counted  on  for  work  in  Alaska  each 
year,  but  who  have  also  either  volunteered  or  been 
drafted.  Furthermore,  the  call  for  skilled  workmen  of 
all  kinds  in  the  shipyards  on  the  Pacific  Coast  has  made 
additional  inroads  on  the  labor  supply  available  for 
Alaska. 

Again,  one  must  consider  the  seasonal  demands  for 
fishing  and  cannery  purposes,  which  affect  the  coast  dis- 
tricts mainly.  A  large  number  of  new  canneries  and 
fish  salteries  were  established  along  the  Southeastern 
and  Southwestern  Alaska  coast  in  1917  and  1918,  and 
these  have  obtained  a  number  of  laborers  from  the 
mines,  as  the  pay  is  better  while  it  lasts.  As  an  in- 
stance of  this,  the  case  of  a  man  who  with  a  small 
boat  earned  $9  in  less  than  five  hours  catching  fish  for 
one  of  the  canneries  in  Southwestern  Alaska  may  be 
cited.  Ordinarily,  working  at  a  mine,  he  would  be  able 
to  earn  not  more  than  $5.50  for  an  eight-hour  shift. 

Miners'  Wages  No  Better  Than  in  the  States 

It  is  to  be  noted  that  in  Alaska  the  miners  receive 
no  more,  and  in  some  cases  a  little  less,  than  is  being 
paid  at  Butte,  or  in  the  Arizona  mining  camps  pro- 
ducing copper  in  the  United  States,  if  the  reports 
available  in  technical  and  business  journals  are  cor- 
rect. The  general  effect  of  this  labor  shortage  in  Alaska 
has  been  to  slow  up  everything  and  to  raise  wages  from 
40  to  60%.  The  large  copper  mines  have  been  working 
for  some  time  with  short  crews.  One  property  is  using 
350  men  and  should  have  200  more,  but  cannot  tret  them. 
Another  is  working  approximately  250  and  could  use 
another  100  men.  One  of  the  smaller  operations,  but  a 
regular  shipper,  normally  employs  from  65  to  70  men 
and  has  a  crew  at  present  of  about  40.  On  the  other 
hand,  however,  the  small  copper  producers,  shipping  in- 
termittently and  having  small  crews  from  six  to  35 
men,  are  having  no  serious  difficulty  at  present,  as 
there  always  seems  to  be  a  class  of  men  available  who 
prefer  a  small  camp  to  a  large  one,  however  attractive 
the  conditions  may  be  at  the  latter. 
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'j     The  same  labor  shortage  exists  at  the  gold  mines, 
but  is  more  serious,  as  these  cannot  afford  to  pay  the 
,  wages  offered  by  the  copper  operators.     In  the  entire 
Juneau  district  there  are  at  present  fewer  than  750  men 
employed.    This  is  not  due  entirely  to  the  rate  of  wages 
paid,  however,  as,  wherever  it  is  possible,  work  is  be- 
ing done  by  contract,  which  enables  the  men  to  get  the 
same  pay  as  or  possibly  a  little  more  than  they  could  earn 
by  the  day  in  copper  or  other  mines.     Under  normal 
j  conditions  there  should  be  at  least  from  three  to  four 
'  thousand  men  working  in  Juneau.     The  operator  of  a 
small  gold  mine  employing  approximately  40  men  stated 
I  that  he  not  only  had  difficulty  in  getting  men  for  his 
i  work  at  the  higher  wages,  but  also  that  the  average 
;  skill  of  the  men  available  was  not  up  to  the  former 
'  standard,  which,  of  course,  is  to  be  expected  when  all 
j  the  facts  are  considered. 

I      The  cost  of  mine  supplies  and  food  has  practically 

I  doubled  throughout  Alaska,  as  well  as  on  the  greater 

part  of  the  Pacific  Coast,  this  in  itself  forming  a  severe 

handicap,   particularly   to  the  low-grade  quartz   mines 

I  of  Juneau  and  the  big  low-grade  gravel  deposits  of  the 

interior,  as  may  be  readily  understood.     In  a  general 

'  way,  as  near  as  can  be  determined,  the  increased  cost 

I  of  labor  and  supplies  has  raised  expenses  of  operation 

,  all   over   Alaska,    on    an   average,   not   less   than    75% 

j  and,  in  many  cases,  more  than  this  amount. 

i 

I  Ship  Shortage  Has  Injured  Mining 

The  mines  which  ship  ore  by  water,  in  common  with 

Alaskan  communities,  are  suffering  from  the  shortage 

of  ships,  which,  coupled  with  the  immense  traffic  which 

I  has  been  going  on  now  for  three  months  and  will  not  be 

I  over  until  the  end  of  September,  owing  to  the  need  of 

I  moving  the  fish  pack  to  market,   is  causing  great  in- 

j  convenience.     In  some  cases,  it  will  probably  result  in 

i  financial  hardship  to  the  mining  community,  as  several 

I  properties  find  themselves  with  their  ore  bins  full  and 

are  prepared  to  take  out  further  bodies  of  ore,  but  have 

been  unable  to  ship  all  summer,  as  vessels  have  not 

been  available  for  this  purpose. 

Though  there  are  nine  boats  on  the  run  between 
Seattle  and  points  in  Southeastern  Alaska,  and  five 
more  running  to  Southwestern  Alaska  and  covering 
most  of  the  Southeastern  run  as  well,  and  five  or  six 
freight  vessels,  the  conditions  have  been  more  or  less 
chaotic  all  summer.  Juneau  has  at  times  been  for  10 
days  at  a  stretch,  during  the  summer  months,  without 
receiving  mail  or  passengers  from  the  South.  Similarly 
at  Valdez  and  other  southwestern  points  during  a  period 
of  21  days,  in  July,  no  boat  of  any  kind  arrived  from 
the  South,  the  returning  boats  being  likewise  delayed. 
All  this  means  that  the  business  of  shippers  of  copper 
ore  and  gold  concentrates  is  being  held  up. 

Smelters  Have  Restricted  Ore  Shipments 

Another  thing  which  does  not  encourage  mining 
operations  in  Alaska  is  the  smeltery  situation,  which  a 
year  and  a  half  ago  was  admittedly  unsatisfactory  with 
regard  to  the  ore  being  offered.  At  that  time,  for  their 
own  protection,  the  smelters  buying  ore  on  the  coast 
were  obliged  to  put  restrictions  on  shipments,  which 
have  not  as  yet  been  entirely  removed.  To  add  to  this 
condition,  the  supply  of  siliceous  ores  from  South 
America,   used  to   smelt  with   the   iron   base  ores   of 


Ala.ska,  has  been  cut  off  to  a  great  extent,  on  account 
of  the  lack  of  tonnage.  This,  therefore,  will  enforce  a 
reduction  of  shipments  of  the  iron  base  ores,  which 
have  composed  a  large  part  of  the  Alaska  shipments. 
On  the  other  hand,  it  may  later  encourage  the  opening 
of  .siliceous  base  orebodies  available  in  the  territory. 

A  new  concern,  backed  by  people  in  Ohio,  has  moved 
during  the  last  two  years  to  reopen  the  old  Ladysmith 
smeltery,  on  Vancouver  Island,  which  it  was  thought 
would  relieve  the  situation  to  some  extent.  But  to  date, 
though  the  smeltery  has  been  run  intermittently  for 
short  periods,  its  operation  does  not  appear  to  hold  any 
immediate  promise  of  relief  As  a  matter  of  fact, 
should  any  concern  open  up  a  new  mine  that  would  pro- 
duce 300  to  500  tons  of  copper  ore  per  day,  it  is  doubt- 
ful if  an  immediate  outlet  or  market  could  be  found 
for  it  on  the  Pacific  Coast.  In  any  event,  even  if  the 
Ladysmith  smeltery  should  be  reopened,  unless  it  is 
enlarged  and  further  refining  facilities  on  the  coast  are 
established,  the  capacity  will  always  be  limited  by  the 
refining  capacity  of  the  Tacoma  smeltery,  where  prac- 
tically all  the  copper  from  smelteries  on  the  North  coast 
is  refined.  Therefore,  any  new  smelting  operation  pro- 
ducing crude  copper,  or  making  a  matte,  must  depend 
on  the  capacity  of  the  Tacoma  smeltery  refining  plant, 
as  it  is  impracticable  under  present  conditions  to  ship 
elsewhere. 

Development  of  Coal  Industry  Lags 

Coal  mining  in  Alaska  can  hardly  yet  be  said  to  have 
become  an  industry.  A  small  amount  of  coal  has  been 
mined  in  a  desultory  manner  on  Cook's  Inlet  and  used 
locally.  The  Federal  Government  has  about  300  men 
working  at  three  different  mines  in  the  Matanu.ska  coal 
field,  but  is  operating  with  a  short  crew  all  the  time. 
This  work  is  in  charge  of  Sumner  S.  Smith,  formerly 
Federal  mine  inspector  for  the  district.  Its  utility  will 
depend  entirely  on  the  completion  of  the  Government 
railway  to  Seward,'  which  has  been  retarded  because  of 
the  shortage  of  labor. 

At  present  ships  coming  south  from  Anchorage  are 
loaded  to  capacity  with  laborers  of  all  classes.  Three 
ships  which  left  Anchorage  within  48  hours  of  each 
other  recently  brought  out  450  persons  from  that  point 
A  party  of  men  in  charge  of  an  engineer  has  recently 
been  sent  into  the  Katalla  coal  field  with  a  view  to 
laying  out  and  beginning  a  coal  operation  there.  Ac- 
cording to  report,  a  branch  line  is  to  be  built  from 
the  Copper  River  &  Northwestern  Ry.  to  the  Katalla 
field  as  soon  as  possible.  It  is  said  that  this  operation 
will  be  substantially  backed  and  will  be  pushed  by  pri- 
vate interests. 

The  oil  fields  at  Katalla  are  doing  fairly  well  in  a 
small  way,  and  are  producing  most  of  the  fuel  used  on 
the  fishing  boats  and  small  vessels  in  and  around  Prince 
William  Sound. 

Mining  Situation  Summarized 

As  to  the  mining  situation  in  general  in  Alaska,  it 
may  be  said  that  the  tendency  is  to  close  down  all  in- 
dependent small  operations,  unless  they  have  unusually 
substantial  backing  by  interests  that  can  afford  to  keep 

'The  completion  of  the  clovcrnment  road  from  Anchorage  to 
Seward  has  recently  been  announced  by  the  Department  of  the 
Interior.  Coal  may  now  be  shipped  direct  from  the  Matanuska 
field  to  Seward,  190  miles  away. — Editor.] 
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them  going  until  their  objective  is  reached;  also  to 
concentrate  the  important  operations  in  the  hands  of 
very  large  corporations.  New  developments  have  ceased 
and  there  are  few  if  any  new  properties  in  the  course 
of  being  opened  up.  This  condition  applies  over  almost 
all  of  the  Northwest.  Operations  of  the  individual  pros- 
pector or  group  in  developing  mines  with  moderate  or 
small  means  are  constantly  becoming  scarcer.  This 
does  not  make  the  outlook  hopeful  for  the  future,  as  it 
is  rarely  that  the  big  operating  concern  opens  up  a 
new  mine  in  a  new  district  unless  some  one  else  has  first 
proved  it. 

The  net  effect  on  mining  in  Alaska  in  1918  of  the 
present  labor  and  cost  situation,  together  with  the 
other  items  mentioned,  will  be  to  reduce  the  gold  output 
considerably.  Though  it  is  early  in  the  season  to  say 
how  far  this  reduction  will  go,  the  general  opinion 
seems  to  be  that  the  gold  output  will  be  cut  to  at  least 
40%  of  last  year's  production  and  probably  more,  which 
means  that  for  all  Alaska  it  will  not  be  likely  to  ex- 
ceed $9,000,000  in  1918.  Unless  something  is  done  to 
assist  the  gold  miners  materially,  and  give  them  the 
same  benefits  of  a  higher  market  for  their  product  that 
producers  of  other  metals  obtain,  the  gold  production 
for  1919  will  drop  still  further,  until  it  will  be  cut  down 
to  two  or  three  million  dollars  per  year.  Could  some 
form  of  encouragement  be  given  to  the  gold  miners,  it 
is  likely  that  Alaska  can  produce  from  18  to  20  millions 
a  year,  provided,  also,  that  all  the  skilled  men  are  not 
drafted  for  Army  work. 

Copper  production  certainly  will  not  increase  and  is 
likely  to  drop  from  10  to  15%  below  the  figures  for 
last  year.  This  shortage  can  hardly  be  attributed  to 
unfavorable  conditions  respecting  the  ore  deposits  of 
the  country,  but  must  be  charged  to  circumstances 
which  have  arisen  as  a  result  of  the  war  and  which  are 
felt  rather  more  in  Alaska  than  elsewhere.  The  further 
increase  in  the  price  of  copper  may  possibly  assist  the 
production  of  that  metal  and  encourage  additional  work 
at  the  smaller  mines  carrying  higher-grade  ores,  and  so 
improve  the  situation. 

Alaska  Miners  Liberal  to  War  Funds 

It  should  be  recorded  here  that  Alaska  has  been  prac- 
tically drained  of  mining  engineers,  assayers  and  sur- 
veyors under  40  years  of  age  not  directly  employed  by 
the  large  companies,  and  their  crews  are  likewise  more 
or  less  affected  by  this  exodus,  as  the  younger  men  have 
been  called  into  the  service.  But  in  spite  of  the  difficult 
conditions  under  which  people  in  Alaska  are  operating, 
there  is  less  kicking,  as  a  rule,  against  the  inconvenience 
caused  by  war  conditions  than  is  heard  at  other  points 
on  the  Pacific  Coast,  and  Alaska  is  contributing  not 
only  men  but  money  on  the  most  liberal  scale,  in  pro- 
portion to  her  population.  It  may  not  be  generally 
known  "outside,"  but  it  is  a  fact  that,  at  practically  all 
mining  camps,  the  men  are  contributing  a  day's  pay 
every  month  to  the  Red  Cross,  and  are  averaging  over 
$150  apiece  in  Liberty  Bonds,  in  addition  to  buying 
war  savings  stamps  and  so  on,  in  which  they  are 
making  a  good  showing. 

It  is  to  be  hoped  that  the  Post  Office  Department  will 
be  able  to  make  arrangements  in  the  near  future  which 
will  permit  the  mail  to  go  forward,  under  proper  su- 


pervision, as  it  formerly  went.  A  few  weeks  ago  the 
contracts  offered  for  carrying  the  mail  to  Alaska  were 
all  refused,  and  as  a  result  the  mail  clerks  were  taken 
off  all  the  boats,  and  mail  is  now  being  sent  to  Alaska  by 
freight,  which  is  adding  just  a  little  more  to  the  diffi- 
culties of  operations  in  the  territory. 


Crystalline  Graphite  Production 

The  shipments  of  domestic  graphite  of  the  grades 
known  as  No.  1  and  No.  2  flake  in  the  first  half  of  1918 
amounted  to  1683  short  tons,  according  to  figures  com- 
piled by  H.  G.  Ferguson,  of  the  Geological  Survey,  from 
monthly  reports  submitted  by  the  producers.  Of  this 
amount  1142  tons  came  from  Alabama  and  the  re- 
mainder from  New  York  and  Pennsylvania,  except 
small  quantities  shipped  from  California,  Montana,  and 
Texas.  It  is  estimated  that  more  than  two-thirds  of 
this  graphite  was  used  for  making  crucibles  and  that 
the  remainder  was  used  chiefly  for  making  high-grade 
lubricants. 

The  actual  mine  production  of  flake  graphite  during 
the  first  half  of  the  year  was  nearly  2000  tons.  A  con- 
tinuation of  shipment  at  the  present  rate  will  give  a 
total  production  for  the  year  approximately  equal  to 
that  of  1917.  It  is  believed,  however,  that  as  crucible 
manufacturers  are  now  using  larger  quantities  of  do- 
mestic graphite  in  their  mixtures — 20%  or  more — the 
demand  will  increase  during  the  next  few  months. 

The  following  figures,  compiled  from  the  records  of 
the  Bureau  of  Foreign  and  Domestic  Commerce,  show 
the  imports  of  crystalline  graphite  in  1917  and  in  the 
first  six  months  of  1918.  Graphite  entered  as  imported 
from  France  is  credited  to  Madagascar,  and  that  en- 
tered as  imported  from  Great  Britain,  British  India, 
and  the  Dutch  East  Indies  is  credited  to  Ceylon:  1917 — 
Ceylon,  24,575  short  tons;  Madagascar,  4393;  Canada, 
3476 ;  Brazil,  18.  First  half  of  1918— Ceylon,  6674  short 
tons;  Madagascar,  524;  Canada,  1763;  and  Brazil,  40. 
It  is  assumed  that  one-fourth  of  the  Canadian  imports 
and  90%  of  the  imports  from  other  countries  represent 
graphite  of  crucible  grade.  The  imports  of  crucible 
graphite  in  1917  were  therefore  about  27,000  short  tons, 
and  those  of  the  first  half  of  1918  about  7000  short  tons. 


Magnesium  Production  L.arge 

Metallic  magnesium,  which  is  commonly  used  as  a 
flashlight  in  photography,  is  used  also  in  aerial  bombs 
and  rockets  for  lighting  battlefields  at  night.  Burning 
magnesium  makes  a  dense  pure-white  cloud,  and  the 
metal  is  put  into  shrapnel  shells  so  that  observers  and 
gunners  may  know  exactly  where  the  shells  are  burst- 
ing. The  result  is  a  veritable  cloud  by  day  and  a  pillar 
of  fire  by  night  on  the  European  battlefields. 

Magnesium  is  made  by  the  Norton  Laboratories,  Inc., 
ftt  Lockport,  N.  Y. ;  the  American  Magnesium  Corpora- 
tion, Niagara  Falls,  N.  Y.,  and  the  Rumford  Metal  Co., 
Rumford,  Me.  Reports  made  by  these  three  companies 
to  the  U.  S.  Geological  Survey  show  a  production  of 
50,384  lb.  of  metallic  magnesium  in  the  first  quarter  of 
1918,  and  66,554  lb.  in  the  second  quarter,  making  a 
total  of  116,938  lb.  in  the  first  half  of  1918.  The  total 
production  in  1917  was  115,800  pounds. 
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The  development  of  new  mining  districts  involves 
building  operations  on  a  commensurate  scale — 
an  expense  which  is  often  avoided  on  account  of 
the  uncertainty  of  the  life  of  the  district.  The 
same  consideration  affects  new  settlements  which 
have  sprung  into  existence  following  the  expan- 
sion of  war  industries  in  hitherto  unoccupied 
regions.  The  use  of  adobe  is  perhaps  fairly  well 
known,  but  the  system  here  described,  in  the 
practice  of  which  the  ivalls  are  made  of  rammed 
earth,  indicates  that  dwellings  and  other  build- 
ings can  be  erected  at  a  low  cost  which  will  com- 
pare favorably,  in  regard  to  both  comfort  and 
convenience,  with  the  more  expensive  struc- 
tures that  are  sometimes  considered  necessary. 


rHE  cost  of  buildings  in  many  mining  camps  is 
often  a  serious  consideration  to  those  concerned; 
and  operators  and  workmen  on  small  properties 
requently  live  for  years  in  uncomfortable  huts  rather 
ban  face  the  expenditure  involved  in  erecting  better 
nd  more  lasting  types  of  dw^ellings. 
Attention  has  previously  been  directed  in  technical 
nd  other  publications  to  the  method  of  building  v/ith 
ammed  earth,  or  pise  de  terre,  a  system  in  itself  very 
Id,  but  adopted  only  in  isolated  instances.  The  great 
.dvantage  of  pise  de  terre  work  is  its  low  cost.  Houses 
■r  sheds  built  of  adobe  or  rammed  earth  have  to  pay 
ittle  or  no  tribute  to  the  transport  trades.  All  mate- 
ials  for  the  walls  are  found  on  the  spot  and  may  be 
aken  from  the  field  in  which  the  buildings  are  to  stand, 
^r  this  kind  of  wall  building  only  unskilled  labor  is 
equired — the  greater  part  of  the  house  can  be  built  by 
hose  who  are  going  to  live  in  it. 

Pisfi  DE  Terre  Buildings  in  Rhodesia 

Pise  de  terre  buildings  have  been  used  as  habitations 
n  Rhodesia  for  a  number  of  years  and  have  p'roved 
efficient.  The  following  is  a  description  of  one  of  the 
nethods  of  construction  adopted: 

Boxing  is  required  for  molding  the  walls,  and  this 
s  made  of  four  pieces  of  deal  each  12  ft.  x  9  in.  by 
U  in.  These  are  spiked  together  with  cleats  in  pairs 
:o  make  two  boards  each  18  in.  wide,  which  form  the 
>ides  of  the  box  between  which  the  walls  are  rammed. 
End  pieces  of  correct  width  are  fixed  between  the 
3oards  for  the  required  thickness  of  walls,  which  should 
act  be  less  than  14  in.  for  walls  12  ft.  high.  Each 
2nd  piece  is  held  in  position  by  four  small  iron  plugs, 
Lwo  on  each  side,  passing  through  holes  drilled  near 
the  end  of  the  planks  and  entering  partly  into  end 
pieces.  When  setting  up  the  frame  for  ramming  the 
walls,  it  is  held  in  position  by  three  clamps,  placed 
with  their  legs  vertically  downward  over  the  frame 
at  equal  intervals  apart.  The  clamps  are  shaped  like 
a  right-angled  U,  made  of  timber  or  iron,  and  for  a 
14-in.  wall  would  be  17  in.  across,  inside  measurement, 
with  legs  about  18  in.  long.     If  the  clamps  are  made 


'Excerpts  from  the  1918  report  of  the  Rhodesia  Munitions  and 
Resources  Committee. 


of  timber  they  should  be  H  shape,  so  that  a  cleat 
can  be  nailed  across  the  arms  projecting  above  the  form, 
to  give  rigidity.  These  prevent  the  side  boards  being 
spread  during  ramming,  and  to  hold  them  apart  three 
distance  pieces  are  required  at  the  top. 

For  joining  up  interior  walls  and  corners  of  outride 
walls,  a  right-angle  frame  is  necessary,  but  this  c^n 
be  constructed  easily.  The  only  other  items  required 
for  construction  of  the  walls,  except  a  few  tools  which 
are  generally  available,  are  a  plumb  and  level,  a  sieve, 
a  few  nails,  wooden  rammers  about  3  in.  in  diameter 
which  can  be  cut  from  bush  timber,  and  hoop  iron  or 
wire.  In  some  cases  it  may  be  advisable  to  put  in  a 
rough  stone  foundation,  but  if  the  ground  is  firm  and 
well  drained  all  that  is  necessary  is  to  level  off  the  site. 

Details  of  Construction 

The  material  used  for  the  walls  in  one  instance  is 
one-third  sand,  one-third  ant  heap  and  one-third  soil, 
all  pulverized  and  put  through  a  sieve.  Water  is  then 
added.  The  mixture  must  be  neither  too  wet  nor  too 
dry — just  sufficiently  damp  to  bind;  a  good  indication 
of  the  correct  consistency  being  that  when  squeezed 
hard  by  the  hand  it  shows  a  tendency  to  bind.  Sufficient 
of  the  loose  mixture  is  thrown  into  the  form  to  fill  it 
to  a  depth  of  about  3  in.,  and  this  is  well  rammed 
before  the  next  layer  is  put  in.  Thorough  ramming  is 
essential.  When  the  frame  is  rammed  full,  it  is  taken 
apart  and  shifted  along  to  make  another  section,  and 
so  on  until  the  first  layer  is  complete.  The  first  layer 
is,  as  a  rule,  sufficiently  dry  to  permit  the  starting  of 
the  next  about  three  hours  after  laying.  In  the  second 
and  succeeding  courses,  the  framework  is  supported 
by  three  or  four  pieces  of  stout  wire  or  nails  which 
have  been  laid  into  the  previous  course  about  1  to  2 
in.  from  the  top  and  projecting  outward  about  1  in. 
These  are  drawn  and  the  holes  plugged  when  the  frame 
is  removed.  Holes  are  bored  in  the  planks  to  allow  for 
this  projection.  One  end  board  must  be  left  out,  as 
the  frame  at  that  end  embraces  the  part  of  the  wall 
already  laid,  and  it  may  be  necessary  to  use  an  addi- 
tional clamp  here.  Door  and  window  frames  are  put 
in  as  the  work  proceeds,  and  must  be  well  braced 
while  ramming.  In  the  top  layer,  hoop  iron  or  fencing 
wire  is  let  in  for  fastening  down  the  wall  plates. 
Arsenite  of  soda  may  be  used  in  the  first  layer  or  two 
to  keep  out  white  ants.  The  floor  can  be  made  of 
timber,  cement  concrete,  or  rammed  earth,  and  the  roof 
thatched  or  covered  with  corrugated  iron,  as  is  most 
convenient. 

Concrete  Floor  Optional 

Should  a  cement  concrete  floor,  which  is  cheaper  than 
a  wood  one,  be  desired,  there  would  be  an  extra  ex- 
penditure for  cement,  the  amount  required  being  about 
two  bags  for  each  12  sq.yd.  Such  a  floor  should  be 
laid  before  the  walls  of  the  building  are  begun;  and 
it  is  essential  that  the  site  be  thoroughly  well  rammed 
and  consolidated,  particularly  beneath  where  walls  will 
come,  before  laying  the  concrete,  to  prevent  cracks 
developing  as  a  result  of  settlement.  The  concrete  mat 
should  be  carried  at  least  6  in.  beyond  the  outside  walls 
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of  the  building;  and  if  the  work  is  properly  done,  a 
special  ant  course  will  be  unnecessary.  The  concrete 
can  be  left  rough  below  the  walls  to  give  a  bond,  and 
it  might  be  advisable  to  lay  some  pieces  of  hoop  iron 
in  it  w^hich  would  be  left  projecting  to  be  bedded  on 
to  the  walls.  Another  good  tjT)e  of  floor  is  one  con- 
structed of  road  material,  laid  down  and  tarred  in  the 
same  manner  as  roads  are  now  made  in  many  places. 
A  number  of  rooms  and  houses  have  been  erected 
on  the  Globe  &  Phoenix  mine  on  much  the  same  prin- 
ciple as  pise  de  terre  buildings,  but  the  system  devel- 
oped there  is  different  as  regards  the  mixture,  which 
consists  of  two  parts  of  ant  heap  or  ordinary  clay, 
which  must  not  be  too  sandy,  and  three  parts  of  ashes 
or  clinker  sieved  free  from  fine  dust.  It  is  inter- 
esting to  note  that  the  walls  are  made  waterproof 
by  first  smoothing  them  with  clay  plaster,  and  then, 
when  entirely  dry,  giving  one  good  coat  of  boiling  hot 
tar.  A  coat  of  limewash  is  applied  three  days  later. 
That  this  is  effective  is  well  evidenced  by  the  fact  that 
the  buildings  erected  have  successfully  withstood  an 
abnormally  heavy  rainy  season. 

Buildings  at  the  Globe  &  Phcenix  Mine 

The  Globe  &  Phoenix  system  is  the  result  of  a  num- 
ber of  experiments  carried  out  at  that  mine.  The 
mixture  employed,  which  is  said  to  be  ant  proof,  con- 
tains more  moisture  than  pise  de  terre,  and  each  course 
is  reinforced  with  old  wire  rope  or  other  suitablfe  scrap. 
Tlie  material  is  left  in  a  heap  for  one  or  two  days 
before  being  used.  Circular  huts  have  been  built  of 
the  same  material,  the  forms  being  made  of  two  rings 
of  corrugated  iron  in  three  or  more  sections,  joined  up 
with  cleats  at  the  end  laps  and  held  in  position  with 
cross  bolts  and  distance  pieces.  The  inner  ring  is  9 
in.  less  radius  than  the  outer  one. 

A  point  of  interest  is  that  ceilings  for  rooms,  of  the 
same  material,  have  been  successful  at  this  mine,  the 
method  being  described  as  follows:  For  a  14  x  12-ft. 
room,  place  4}  x  3-in.  seasoned  timber  ceiling  joists 
at  2-ft.  centers,  resting  on  wall  plates  at  the  ends,  and 
in  the  center  on  a  6  x  4-in.  beam.  Frame  a  strong 
pair  of  rafters  over  the  center  of  the  ceiling,  and  hang 
up  the  center  of  the  beam  with  a  f-in.  kingbolt.  Fix 
3  X  1  in.  battens  flat  on  top  of  and  at  right  angles 
to  ceiling  joists,  also  at  2-ft.  centers;  cover  the  whole 
area  over  these  with  small-mesh  wire  netting  and,  be- 
tween the  joists,  with  temporary  close  boarding.  Then 
cover  the  whole  with  a  layer  of  the  mixture  4i  in.  thick. 
Uo  not  close  in  the  roof  until  the  ceiling  is  dry;  then 
remove  the  close  boarding  underneath,  smooth  over  and 
treat  with  limewash. 

Advantages  and  Scope 

An  advantage  which  a  pise  de  terre  house  would  have 
over  the  ordinary  type  of  dwelling  in  many  climates 
would  be  in  its  capacity  for  heat  conservation  in  winter 
and  greater  coolness  in  summer.  In  localities  where 
the  heat  is  excessive  in  summer  time,  the  walls  could 
be  made  thicker  than  14  in.,  at  a  practically  negligible 
extra  cost;  and  a  ceiling  of  the  Globe  &  Phoenix  type 
would  add  greatly  to  the  comfort,  although  some  extra 
expenditure  would  be  necessary  for  material  needed. 

There  would  appear  to  be  an  extensive  field  for  build- 
ings of  the  pise  de  terre  type,  and  they  should  appeal 


to   many   who   live    outside   town   areas.      Rentals   ar< 
usually  high,  on  account  of  the  cost  of  building  mate 
rial.      Cheap  pise  de  terre  huts  could  be  put  up  fi 
temporary    residence,    and    more    permanent    quart© 
erected  when  and  as  conditions  created  the  opportunity 


Siberian  Mines 

Developments  in  Russia,  it  is  announced,  says  th( 
Statist,  have  placed  the  properties  of  the  Irtysh 
Kyshtim  and  Tanalyk  companies  outside  the  zone  oJ 
Bolshevik  influence.  No  damage  has  been  done  to  th( 
properties,  order  is  being  restored,  the  Bolshevik  de 
crees  of  nationalization,  confiscation  or  expropriatior 
have  become  inoperative,  and  the  directors  have  reasor 
to  believe  that  steps  are  being  taken  to  remove  anj 
restrictions  imposed.  It  is  important  to  bear  in  mine 
that  the  properties  in  southern  Siberia,  especially  th« 
Irtysh  Corporation's  Ridder  concession,  are  relative!} 
not  far  from  the  Chinese  frontier,  as  distances  an 
m.easured  in  that  part  of  the  world.  Railway  dia 
organization,  inability  to  obtain  supplies,  and  financing 
difficulties  were  first  responsible  for  discontinuance  oj 
operations,  and  no  doubt  it  will  be  some  time  befori 
matters  in  this  connection  are  sufficiently  improvec 
to  permit  resumption  of  work.  However,  the  impor 
tance  of  metal  production  to  the  Allies  operating  fron 
the  East,  and  the  relative  proximity  of  the  properties 
to  the  Trans-Siberian  line  to  Vladivostok,  are  factor.' 
which  point  to  an  easier  settlement  of  difficulties  thai 
thought  possible  only  a  short  time  ago.  In  this  con 
nection  also  the  appointment  of  Sir  Charles  Eliot  a: 
British  High  Commissioner  in  Siberia,  with  diplomatii 
rank,  may  also  have  influence,  in  view  of  his  knowledg< 
of  Eastern  languages  and  his  close  acquaintance  witt 
the  customs  of  Asiatic  races. 


Hongkong  Tin  Active 

Business  in  tin  for  the  first  five  months  of  1918  waJ 
very  brisk,  according  to  Consul  A.  E.  Carleton  at  Hong' 
kong.  So  far  as  Hongkong  prices  are  concerned,  191? 
may  be  considered  a  record,  and  there  is  no  special  rea 
son  to  believe  that  the  present  prices  will  change  ma 
terially  for  the  remainder  of  the  year.  On  Jan.  1,  th( 
local  stocks  were  about  1500  tons,  and  the  total  quantitj 
imported  into  the  colony  from  Yunnan  for  six  months 
is  estimated  at  about  6000  tons.  America  and  Europ< 
have  taken  about  6500  tons,  the  greater  portion  beinj 
for  the  United  States,  and  China  coast  ports  and  Japar 
about  850  tons. 

The  price  per  picul  in  the  middle  of  May  reachet 
$182  Mexican,  and  when  the  year  began  the  price  was 
about  $103  per  picul.  At  the  end  of  June  the  price  ir 
Hongkong  stood  at  about  $134.  The  stock  of  tin  ii 
Hongkong  was  low  in  June,  and  as  a  result  little  busi- 
ness was  done.  The  following  declared  exports  of  thiJ 
consulate  general  show  shipments  to  the  United  Stat« 
for  the  six-month  periods  of  1916,  1917,  and  1918  ai 
follows:  1916,  5,282,828  lb.,  valued  at  $1,122,242 
1917,  9,112,931  lb.,  valued  at  $3,035,986;  and  1918 
14,981,907  lb.,  valued  at  $9,628,228. 


Today    is   an   opportune    time    to   send    a    check    for   th( 
Comfort  Fund  of  the  27th  Engineers. 
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Chrome  Ore  in  Cuba 

All  the  deposits  of  chrome  ore  in  Cuba  that  have 
thus  far  attracted  attention  are  within  25  miles,  and 
most  of  them  within  10  miles,  of  the  north  coast,  ac- 
cording to  a  U.  S.  Geological  Survey  bulletin.  There  are 
about  12  groups  of  deposits,  which  display  considerable 
diversity  in  quality,  size,  and  accessibility.  One  of  the 
most  westerly  deposits  is  in  the  eastern  part  of  the 
Province  of  Havana,  and  two  are  in  the  Province  of 
Matanzas.  The  next  group  toward  the  east  is  in  the 
Province  of  Camaguey,  a  few  miles  northeast  of  the 
city  of  Camaguey.  Other  groups  of  deposits  are  in  the 
Province  of  Oriente,  one  near  Holguin  and  another 
south  of  Nipe  Bay,  and  there  are  three  groups  in  the 
mountains  near  the  coast  between  Punta  Gorda  and 
Baracoa. 

All  the  deposits  examined  are  in  serpentinized  basic 
rocks.  Fibrous  spots  resembling  asbestos  commonly 
occur  in  the  serpentine  near  the  orebodies.  The  deposits 
are  lenticular  and  in  the  form  of  tabular  masses  ranging 
in  thickness  from  1  ft.  to  more  than  50  ft.  and  reaching 
a  maximum  length  of  more  than  200  ft.,  but  they  may 
include  small  masses  of  serpentinized  peridotite.  Thin 
veinlike  streaks  of-  ore  have  also  been  noted.  The 
orebodies  appear  to  be  characteristic  magmatic  segrega- 
tion deposits,  and  resemble  many  of  those  found  in 
masses  of  serpentine  in  California  and  Oregon. 

The  ore  is  generally  fine  grained  to  medium  coarse 
grained,  and  varies  from  spotted  material  consisting  of 
black  grains  of  chromite,  ranging  in  diameter  from  a 
thirtieth  to  a  quarter  of  an  inch,  embedded  in  white  or 
light-green  serpentine,  to  solid  black  material  containing 
little  or  no  visible  serpentine.  Fine  seams  of  a  green 
crystalline  mineral,  uvarovite,  a  calcium-chromium 
garnet,  are  occasionally  found  in  the  ore. 

Most  of  the  masses  of  ore  are  highly  inclined,  and 
certain  of  them  that  are  exposed  in  ravines  on  steep 
hillsides  in  mountainous  or  hilly  regions  dip  at  about 
the  same  angle  as  the  hillsides.  The  deposits  west  of 
Nipe  Bay  are  in  areas  of  moderate  relief;  those  near 
Camaguey  are  in  an  area  of  low  relief.  The  deposits 
in  the  eastern  part  of  Oriente  Province,  which  are  the 
largest,  are  situated  in  a  mountainous  country  and  are 
difficult  of  access. 

The  reserves  of  marketable  chrome  ore  in  Cuba  range 
from  92,500  long  tons  to  170,000  long  tons,  but  only 
about  2000  tons  of  ore  can  probably  be  shipped  in  1918 
unless  greater  efforts  to  exploit  it  are  made.  The  largest 
known  deposits  of  chrome  ore  in  Cuba — those  of  the 
Caledonia,  Cayoguan  group,  and  Potosi  claims — are  near 
the  northeast  coast  of  Oriente,  in  a  region  difficult  of 
access.  They  may  yield  72,500  to  possibly  130,000  tons 
of  ore,  most  of  which  can  be  brought  to  present  com- 
mercial grade  by  simple  concentration.  With  suitable 
transportation  facilities  and  mining  equipment,  and  with 
sufficient  labor,  most  of  this  ore  could  be  mined  and 
shipped  within  two  years  after  these  conditions  had 
been  established.  At  the  time  of  the  examination  only 
one  deposit  was  ready  for  production,  and  on  a  small 
scale,  but  it  seemed  that  the  rate  of  production  could 
be  greatly  increased  by  the  employment  of  more  miners 
and  pack  animals.  It  would  require  some  time  to  put 
the  other  deposits  in  this  region  in  condition  for  pro- 
duction. 


The  next  largest  known  group  of  deposits  is  near 
Camaguey.  They  are  easy  of  access,  but  are  of  lower 
grade  than  those  in  Oriente  Province.  They  appear 
to  contain  20,000  to  40,000  tons  of  ore,  most  of  which 
can  be  gathered  by  hand  from  the  surface.  Near 
Matanzas,  Cardenas,  and  Holguin  there  are  small  stocks 
of  ore  that  are  ready  for  shipment,  perhaps  1000  tons 
in  all.  The  ore  near  Holguin  is  of  medium  grade,  but 
that  near  Matanzas  and  Cardenas  is  generally  T  lower 
grade.  The  expense  of  hauling  the  ore  is  reported  to 
be  almost  prohibitive. 


United  Eastern  Mining  Co. 

The  first  annual  report  of  the  United  Ea.stern  Mining 
Co.,  of  Arizona,  covering  the  operations  for  the  year 
ended  Dec.  31,  1917,  contains  information  with  regard 
to  the  results  for  the  new  mill  and  cyanide  plant  which 
was  put  into  commission  on  Jan.  4  of  that  year. 

The  ore  is  high  grade  and  the  gold  free  milling.  A 
negligible  amount  of  refractory  mineral  is  present,  and 
amalgamation  is  not  practiced.  Milling  in  cyanide  and 
all  sliming  is  the  system  of  treatment  in  use,  and 
the  rich  gold  solution  is  decanted  from  the  ground 
ore,  after  agitation,  by  the  continuous  counter- 
current   process. 

During  the  year  the  rated  capacity  of  200  tons  per 
day  was  increased  to  270.  Additions  to  the  plant  in- 
cluded one  40  x  12-ft.  Dorr  thickener,  to  reduce  dissolved 
losses ;  one  30  x  8-f t.  thickener  of  the  same  type,  for  the 
purpose  of  removing  slime  from  the  solution  going  to 
the  clarifiers,  and  three  24-ft.  diameter  Dorr  agitators. 
Theoretical  calculations  of  performance  failed  to  ma- 
terialize, and,  although  the  mill  was  designed  with  the 
expectation  that  75%  of  the  gold  would  be  dissolved 
before  the  pulp  reached  the  agitators,  the  actual  amount 
was  nearer  25%.  The  additional  equipment  effected 
an  increase  of  0.5%  in  the  total  extraction,  and  per- 
mitted the  amount  of  ore  handled  to  be  raised  by  30 
tons,  and  two  Dorr  classifiers  were  installed  to  replace 
Callow  screens  and  a  bucket  elevator. 

The  plant  treated  84,548  tons  during  the  year,  carry- 
ing gold  and  silver  of  an  aggregate  value  of  $22.42  per 
ton.  The  percentage  of  extraction  for  the  year,  based  on 
assay  results,  was  96.41,  with  an  average  loss  in  residue 
of  80.6c.  per  ton.  "Values  recovered"  are  given  as 
$21,617  per  ton,  but  the  phrase  is  misleading,  as  the  fig- 
ure includes  $15,000  for  "absorption  in  mill"  and  $553.17 
for  "slag  on  hand."  Neither  of  these  two  items  can  be 
logically  included  under  "recovery." 

Operating  costs,  exclusive  of  depreciation  and  similar 
charges  but  including  net  administrative  expense, 
amounted  to  $7,283  per  ton,  of  which  $4,181  is  charged 
against  mining  and  $2,159  against  milling,  and  the  ore 
reserves,  as  at  Dec.  31,  1917,  were  estimated  at  255,688 
tons,  with  a  gross  value  of  $5,830,971. 

The  general  superintendent,  J.  A.  Burgess,  in  con- 
cluding his  report,  acknowledges  the  cooperation  and 
efforts  of  the  staff,  and  mentions  W.  0.  North,  formerly 
mill  superintendent  and  now  assistant  general  super- 
intendent; Wallace  Keith,  secretary  and  purchasing 
agent;  J.  W.  Bradley,  chief  clerk;  B.  D.  Boalen.  mine 
foreman;  Earl  M.  Bagley,  mill  foreman;  L.  E.  Ward, 
master  mechanic;  B.  C.  Staiger,  mining  engineer;  and 
D.  G.  Davies,  geologist,  in  the  order  named. 
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Sheet  Zinc  for  Roofing 


By  W.  H.  SEAMON 


Repuhlicatio'n  of  an  article  originally  printed  in 
the  "Engineering  and  Mining  Journal"  of  Oct.  2Jt, 
1896.  In  the  footnote  of  the  original  article  Mr. 
Seamon  says:  "The  information  in  thi^  article 
has  been  derive,d  mainly  through  the  kindness  of 
Mr.  A.  M.  Layat,  who  has  furnished  the  writer 
■u'ith  all  the  European  printed  matter  relating  to 
the  zinc  industry.  So  thoroughly  has  this 
information  been  absorbed,  that  the  writer  is 
unable  to  properly  accredit  his  several  authori- 
ties, but  has  frankly  disclaimed  originality."  For 
the  purpose  of  the  present  publication  a  few  im- 
material paragraphs  have  been  excised.  The 
explanatory    illustrations    have    been    redrawn. 


IN  THE  United  States  tin  plate  is  the  favorite  metal 
roofing;  the  uses  of  sheet  zinc  for  roofing  are  almost 
unknown;  and  yet  in  England,  the  home  of  the  tin- 
plate  industry,  and  in  all  parts  of  Europe,  zinc  is  now  the 
most  favored  material.  It  was  first  employed  for  roof- 
ing in  1811,  when  the  Abbe  Dony,  the  founder  of  the 
Belgian  zinc  industry,  in  his  efforts  to  create -a  market 
for  the  consumption  of  his  small  output  of  spelter, 
roofed  a  house  with  sheet  zinc.  During  the  same  year 
portions  of  the  roof  of  the  church  of  St.  Barthelemy, 
at  Liege,  were  covered  with  the  metal,  and  both  of  these 
roofs  exist  today  in  good  condition,  although  the  first 
has  always  been  subjected  to  the  deleterious  influences 
of  the  sulphurous  fumes  proceeding  from  the  smelting 
furnaces  of  the  Vieille  Montagne  Zinc  Co.  In  1820  the 
Theatre  de  la  Monnaie,  at  Brussels,  was  roofed  with  zinc, 
and  up  to  the  time  of  its  destruction  by  fire  in  1855,  it  is 
authoritatively  stated  that  no  repairs  had  been  required. 
Mosselman,  the  successor  to  Dony,  and  the  founder  of  the 
Vieille  Montagne  Zinc  Co.,  continued  the  experiments  of 
his  predecessor  with  marked  success,  and  without  any 
special  effort  on  the  part  of  the  company  many  buildings 
in  Belgium,  France  and  Germany  were  roofed  with  the 
metal,  and  during  the  year  1836  it  is  said  that  more 
than  12,000  tons  of  sheet  zinc  were  used  in  France  for 
roofing  purposes,  while  the  consumption  in  England 
amounted  to  only  between  2000  and  3000  tons.' 

In  1867  the  smelting  companies  of  Europe  had  careful 
examinations  made  of  the  then  existing  roofs,  from 
which  observations  carefully  prepared  instructions  for 
zinc  workers  were  formulated  and  workmen  were 
trained  to  handle  the  metal  properly.  Since  then  the 
increase  in  consumption  has  been  rapid,  until  today 
more  than  100,000  tons  of  sheet  zinc  are  annually  used 
for  roofing  purposes  in  Europe,  and  it  is  now  recog- 
nized there  as  a  durable  and  desirable  roofing  material, 
taking  the  place  of  lead  and  copper  because  of  its 
greater  economy.  Its  comparatively  low  cost  has  se- 
cured its  application  on  structures  of  all  kinds,  palaces, 
municipal  and  state  buildings,  cathedrals,  chapels, 
churches,  schools,  universities,  hospitals,  hotels,  depots, 
theaters,  warehouses,  manufactories,  stores  and  private 


dwellings.  The  German  Imperial  Palace,  the  Univerdf 
of  Bonn,  the  Berlin  Academy  of  Fine  Arts,  the  Cathi' 
dral  of  St.  Marys  at  Dusseldorf,  the  Hotel  de  Ville  ar 
Cathedral  de  Ste.  Clotilde  in  Paris,  the  Haymarb 
Theater,  Canterbury  Cathedral  and  the  governmei 
dockyards  in  England,  are  a  few  of  the  large  stru 
tures  covered  with  it  in  Europe;  while,  until  very  r 
cently,  a  courthouse  in  Indiana  and  a  high-school  bull 
ing  in  Missouri  were  the  only  instances  of  its  emplo; 
ment  in  this  country. 

The  family  residence  of  Hon.   L.   Bradford   Princ 
formerly  Governor  of  New  Mexico,  at  Flushing,  L. 
was  about  the  year  1839  roofed  with  zinc,  formed 
strips  about  2  ft.  in  width  and  10  ft.  in  length,  uniti 
laterally,  as  shown  in  Fig.  1.  It  gave  perfect  satisfactit 
until  about  1885,  when  some  small  holes  were  found 
the   sheets,   and   it   was   replaced   by   tin   plate,  whii 
proved  very  unsatisfactory  from  the  beginning. 

In  Europe,  the  business  of  zinc  roofing  is  conduct 
by  the  various  zinc  manufacturers,  and  partly  by  roc 
ing  companies.  The  sheets  are  usually  corrugated  ai 
stamped  at  the  rolling  mills,  which  are  ready  to  execu 
special  orders,  though  some  of  the  roofers  cut  a; 
stamp  their  own  sheets.  The  usual  lengths  of  the  shet 
are  7  ft.  or  8  ft.,  but  even  10  ft.  may  be  had  by  si 
cial  order,  and  they  are  from  2  ft.  8  in.  to  3  ft. 
width.  For  roofing  purposes  the  following  thickness 
are  recommended  by  the  Vieille  Montagne  Zinc  Co. : 

36  in.  X  72  in.   36  in.  X  84  in.   36  in.  X  96 
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from  the  zinc  rollers ;  the  only  labor  required  to  be  do 
by  the  roofer  is  that  of  bending  the  lateral  edges 
the  sheets,  and  the  actual  operations  of  laying  them. 

The  tools  required  are  those  commonly  employed 
tin  and  copper  smiths.  It  is  better  to  use  wood  malh 
rather  than  metal  hammers,  since  they  thin  the  met< 
less  at  the  points  of  impact.  The  shanks,  anvils,  ei 
are  of  the  various  forms  required  for  shaping  and  a 
familiar  to  all  metal  workers,  as  are  the  patterns  1 
cutting  metals.  As  a  general  rule  solder  should  not 
used  in  working  zinc,  since  the  metal  is  always  wet 
ened  somewhat,  perhaps  no  more  than  any  other  met 
at  the  soldered  junction,  but  there  is  no  special  di 
culty  in  the  operation  of  soldering,  except  that  a  lit 
more  care  must  be  taken  in  wiping  and  smoothing  t 
joints  than  with  some  other  metals.  The  best  solder 
composed  of  two  parts  of  pure  tin  to  one  of  lead,  I 
any  of  the  common  varieties  may  be  used,  and  the  s 
dering  flux,  known  as  "killed  spirits,"  made  by  sa1 
rating  commercial  muriatic  acid  with  strips  of  co 
mon  zinc,  is  applied  in  the  usual  way,  with  a  brush, 
a  stick  of  wood  roughened  at  one  end. 

The  nails  used  are  made  of  zinc,  but  since  they  ci 
not  be  driven  into  hard  wood,  those  made  of  galvani? 
or  plain  iron  are  sometimes  employed. 
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heet  zinc  owes  its  value  for  roofing  purposes  to  its 
luability,  lightness  and  economy  as  compared  with 
ra-anized  iron,  tin  plate,  slates  and  tiles,  lead  and 
;o)er,  usually  employed  in  this  country.  The  latter 
n  metals,  generally  regarded  as  the  best,  owing  to 
h  r  great  cost  are  seldom  adopted,  and,  in  fact,  zinc  is 
iSiUrable  and  costs  much  less. 

^  good  tin  roof,  properly  laid,  and  painted  thorough- 
yjit  least  once  in  every  three  years,  will  last  from  20 
o30  years  (Trautwine).  A  well-laid  slate  roof  will 
•euire  occasional  repairs  in  consequence  of  the  loos- 
•rng  and  cracking  of  the  slates  by  frost  and  hail  and 
t  throwing  of  stones.  On  steep  slopes  the  slates 
oien  more  quickly,  owing  to  their  great  weight  con- 
tntly  bearing  on  the  nails,  which  gradually  rust  and 
ojen  themselves.  The  life  of  a  slate  roof  varies  from 
t<to  50  years.  Galvanized  iron  is  a  very  popular  mate- 
il  for  sheds,  warehouses  and  factories,  but  it  is  not 
og-lived ;  the  unequal  expansion  of  zinc  and  iron  grad- 


with  the  oxidizing  atmospheric  agents.  A  zinc  roof  of 
proper  gage  weighs  from  125  to  180  lb.  per  100  sq.  ft.; 
lead  about  800  lb.;  copper  the  same;  tiles,  1500  lb.,  and 
slate  from  700  to  900  lb.  The  roof  timbers  when  zinc 
is  used  need  not,  therefore,  be  so  heavy  or  costly  as  for 
the  other  materials. 

The  different  systems  of  zinc  roofing  are  classified 
by  the  Vieille  Montagne  Zinc  Co.,  according  to  the  meth- 
ods of  laying  and  differences  in  the  shape  and  the  size'^ 
of  the  sheets,  as  follows : 

1.  Ordinary  Roll  Cap. — This  is  recommended  for 
slopes  of  not  less  than  20°  and  not  more  than  36°,  and 
is  always  laid  upon  sheathing,  usually  with  No.  13  zinc, 
in  sheets  from  6  to  8  ft.  long  (Fig.  2) ;  the  lateral 
edges  of  each  sheet  being  turned  up  for  1  in.,  and  held 
down  to  the  sheathing  and  up  to  the  battens  by  means  of 
clips  (No.  2,  Fig.  3).  One  end  of  each  sheet  is  folded 
under  for  1  in.  to  Ih  in.,  while  there  is  a  corresponding 
upfold  at  the  other  end,  and  the  upper  edges  of  each. 


FIG.  3 
FIGS.   1   TO  4.     ROLL  CAP  AND  CLIPS 


lly  causes  the  zinc  to  scale  off  and  expose  the  iron, 
d  thus  creates  an  electrical  couple  which  results  in 
e  more  rapid  corrosion  of  the  iron  and  destruction 
the  roof.  This  is  delayed  somewhat  by  frequent  and 
orough  painting  after  the  iron  is  exposed.  With 
e  greatest  care  15  years  is  a  long  life  for  a  roof  of 
Ivanized   iron. 

The  superiority  of  sheet  zinc  over  galvanized  iron 
IS  shown  in  the  case  of  the  Northwestern  Ry.  station 
Birmingham,  England,  which  was  roofed  in  1853  with 
Ivanized  iron,  and  was  carefully  painted  on  both  sides 
ery  three  years  and  repairs  made  whenever  required, 
it  at  the  end  of  13  years  it  was  found  to  be  rotten, 
cessitating  its  removal  in  1867,  when  it  was  replaced 
th  a  zinc  roof,  which  exists  today  in  perfect  order 
d  has  given  but  little  trouble  or  expense  for  repairs. 
The  enamel-like  coating  of  the  hydrous  carbonate 
rmed  on  zinc  roofs  is  practically  insoluble  to  atmos- 
eric  waters  and  thoroughly  coats  every  particle  of 
e  metal,  absolutely  preventing  contact  of  the  metal 


sheet  are  held  in  position  on  the  sheathing  by  a  clip 
(No.  3,  Fig.  3),  which  is  soldered  to  the  bottom  of  the 
sheet,  and  by  two  clips  (No.  1,  Fig.  3),  which  are  nailed 
to  the  sheathing  and  engage  with  the  folded  edge  of 
the  sheet,  so  as  to  allow  for  a  slight  expansion.  The 
form  given  to  the  roll  cap  which  covers  the  battens, 
fitting  over  the  upturned  edges  of  the  adjacent  sheets, 
may  be  as  shown  in  Fig.  3,  which  is  a  common  form, 
or  as  in  Fig.  4,  which  is  much  used  in  certain  parts  of 
Germany. 

2.  Patent  Roll  Cap. — The  essential  difference  be- 
tween this  and  the  preceding  lies  in  the  manner  of  unit- 
ing the  ends  of  the  several  sheets.  A  double  fold  (Figs. 
5  and  6),  prevents  infiltrations  by  capillary  action  when 
laid  on  slopes  as  low  as  4°.  The  form  given  to  the 
battens  and  the  manner  of  holding  down  the  caps  (Fig, 
7),  while  essential  to  the  claims  of  the  patent,  are  not 
really  necessary. 

3.  Con-ugated  Sheets. — The  advantages  of  the  cor- 
rugations lie  in  their  ability  to  take  up  the  lateral  ex- 
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pansion  and  contraction  in  the  sheets.  No  battens  are 
employed,  and  the  sheets  may,  or  may  not,  be  laid  on 
sheathing,  and  on  roofs  framed  of  timber  or  iron.  When 
used  on  sheathing,  No.  13  zinc  is  sufficiently  heavy;  but 
when  no  sheathing  is  employed  a  heavier  gage  up  to  18 


number  of  No.  39  for  iron  framing  (Fig.  10).  Wher 
these  are  laid  on  sheathing,  which  seldom  occurs,  clips 
made  of  zinc  similar  to  those  employed  upon  the  flat 
sheets  are  used. 

The  patent  double-ribbed  system  is  only  another  forn) 


FIGS.   5   AND  6,   DOUBLE  FOLD.      FIG.    7,   FORM   GIVEN  TO  BATTENS  AND  METHOD  OF  HOLDING  DOWN  CAPS 


should  be  used  (Fig.  8).  Another  style  of  corrugation, 
called  the  patent  corrugated  (Fig.  9),  is  claimed  to  pos- 
sess all  the  advantages  of  the  corrugations,  and  the  same 
weight  of  zinc  will  cover  a  larger  area,  the  width  be- 
ing 3  in.  greater.     When  ordinary  corrugated  is  laid 


of  corrugation  much  used  for  dwellings,  on  which  it 
may  be  applied  with  or  without  sheathing.  It  is  held 
in  position  with  nails  and  clips,  as  illustrated  in  Fig.  11. 
4.  Tiles. — These  are  laid  on  sheathing  and  are  well 
adapted  for  roofs  on  all  slopes  above  10°.    The  sizes  as 
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FIG.  8.     CORRUGATED  ROOFING 


on  iron  framing,  G  or  12  clips.  No.  26,  are  employed; 
if  laid  on  wood  framing  6  to  12  of  No.  27,  and  as  many 
of  No.  29,  are  used.  The  clips  are  attached  to  the  sheets 
by  soldering,  but  for  the  "patent  corrugated,"  8  iron 
clips,  No.  41,  are  u.sed  for  wood  framing,  and  an  equal 


well  as  the  shapes  of  the  tiles  are  varied,  and  frequently 
are  stamped  with  figures  intended  for  ornamentation 
(Figs.  12,  13  and  14)  and  are  very  easily  laid,  and  give, 
perhaps,  the  best  results  obtainable  by  the  employ- 
ment of  zinc. 
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The  first  care  of  the  zinc  worker  is  to  observe  the  car- 
penter work  and  have  any  defects  corrected  which  would 
interfere  with  the  proper  laying  of  the  roof.  The 
sheathing,  when  employed,  should  fit  snugly  along  the 
lines  of  union,  and  the  upper  surface  should  be  made 
smooth.  Particular  care  should  be  taken  to  remove 
all  projecting  sharp  edges  which  might  cut  through 
the  zinc.  All  nail  heads  must  be  countersunk.  If 
no  sheathing  is  employed  and  the  sheets  are  laid  on 
strips,  these  should  be  placed  at  regular  intervals,  par- 
allel to  the  ridge  pole.    Defects  in  the  carpenter's  work 


FIG. 


FIQ.IO 
FIG.   9.      PATENT  CORRUGATED  ROOFING 
10.      METHOD  OF   ATTACHING   CORRUGATED    SHEET- 
ING TO  PURLINS 


having  been  corrected,  the  next  step  is  the  laying  of 
the  gutters  and  the  valleys. 

Formation  of  Gutters. — The  roof  projections  and  the 
arrangements  for  the  cornice  control  the  construction 
of  the  gutters. 

Eaves  Projecting  Over  the  Cornice. — This  is  the  sim- 
plest mode  of  construction.  The  gutter  is  formed,  in 
the  shop,  of  proper  shape  and  dimensions  in  sections, 
each  about  7  ft.  in  length,  attached  to  each  other  by 
double  laps  and  carefully  soldered.  Shoulders  at  least 
2  in.  long  are  provided  at  the  openings  for  the  down- 
falls. The  gutter  is  supported  on  brackets,  attached 
to  the  walls  at  intervals  of  6  ft.,  and  straps  should  pass 
over  it  at  each  bracket  to  hold  it  in  position.  The  gut- 
ter should  not  be  firmly  attached  to  more  than  one 
bracket,  usually  the  central  one,  in  order  to  allow  it  to 
expand  and  contract.  The  downfalls  may  be  connected 
with  the  shoulders  by  angle  joints,  which  are  not  sol- 
dered at  either  connection,  or  the  shoulders  may  extend 
vertically  into  an  enlargement  of  the  upper  part  of  the 
downfall,  as  shown  in  Fig.  11.  If  the  first  method  is 
followed  the  gutter  can  freely  expand  and  contract 
without  endangering  any  of  the  fastenings  of  the 
downfalls. 

Downfalls  are  made  in  lengths  of  6  ft. ;  their  vertical 
edges  only  are  soldered.  Strips  of  zinc  are  soldered 
to  the  upper  ends  of  each  section,  and  these  nailed  to 
the  wall.  No.  18  zinc  should  always  be  used  for  down- 
falls and  gutters,  since  they  are  subject  to  greater  cor- 
rosion and  have  no  additional  supports. 

Trough  of  a  Wooden  Cornice  Forming  the  Gutter. — 
Fig.  16  shows  the  arrangement  when  the  roof  slopes 
into  the  trough,  forming  its  inner  wall.     The  gutter 


sheet  must  extend  up  the  slope  so  that  the  lapped  edge 
.4  will  be  at  least  1  in.  higher  than  the  upper  edge  of 
the  cornice  mold,  to  prevent  the  water,  when  the  gutter 
is  full,  from  getting  between  the  sheathing  and  the  zinc. 
The  lap  should  amount  to  at  least  1  in.  The  clip.s  B  are 
4  in.  wide  and  4  in.  long  and  are  disposed  at  intervals 
of  about  20  in.  between  centers.  This  plan  must  always 
be  followed  when  the  roof  is  to  be  covered  with  tiles. 
The  outer  edge  of  the  gutter  may  be  held  down  after 
several  methods.  In  all  in.stances,  strips  of  heavy  zinc, 
No.  18,  are  attached  to  the  upper  edge  of  the  cornice 
mold  by  nails  of  zinc  or  iron;  the.se  strips  are  10  in. 
long,  and  should  be  placed  at  intervals  of  20  in.  between 
centers.  Their  width  varies  with  the  plan  of  attach- 
ment of  the  gutter  sheet.  Fig.  17  shows  a  common 
method,  in  which  the  strips  extend  over  the  edge  of  the 
cornice  for  about  i  in.,  then  downward  for  nearly  the 
same  distance,  and  are  finally  attached  to  the  outer  face 
of  the  cornice  mold  by  nails.  The  outer  edge  of  the 
gutter  sheet  is  rolled  over  the  strips  in  such  a  way  as  to 
allow  a  play,  for  expansion  and  contraction,  of  about  ^ 
inch. 

Fig.  18  shows  the  disposition  when  the  upper  edge  of 
the  eave  is  below  the  upper  edge  of  the  cornice  mold, 
the  roof  slope  not  forming  part  of  the  trough.  The 
gutter  sheet  must  extend  up  the  roof  slope  until  the 
lapped  edge  A  is  above  the  outer  upper  edge  of  the 
cornice  mold.     The  figure  also  shows  another  plan  for 


FIG.    11. 


PATENT   DOUBLE-RIBBED   SYSTEM    OF 
CORRUGATED   ROOFING 


holding  down  the  outer  edge  of  the  gutter  sheet,  in  which 
the  clips  C  extend  for  1  in.  beyond  the  edge  of  the  cor- 
nice mold,  over  which  the  gutter  sheet  is  rolled.  This 
plan  is  common,  but  it  is  not  so  good  as  the  former. 

Figs.  19  and  23  show  the  arrangements  when  the  eave 
is  above  the  upper  edge  of  the  cornice.  The  inner  edge 
of  the  gutter  sheet  is  bent  over,  forming  a  projection  of 
about  I  in.,  sloping  downward,  over  which  the  roof  sheets 
are  bent.    The  inner  edge  is  held  to  the  roof  by  clips  C. 
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This  arrangement  allows  wind  to  get  beneath  the  roof 
sheets  and  blow  them  loose.  WTaen  the  sheathing  extends 
about  1  in.  beyond  the  inner  vertical  wall  of  the  gutter, 
a  firm  attachment  may  be  secured.  The  roof  sheets  are 
bent  over  the  sheathing  so  as  to  engage  with  the  gutter 
sheet  and  the  lower  face  of  the  sheathing;  a  few  nails 
may  then  be  driven  on  the  lower  face  of  the  sheathing 
to  hold  the  sheets  in  place. 

Figs.  20  and  21  show  another  and  more  secure  form 
of  holding  down  the  outer  edges  of  the  gutter  sheets. 
The  clips  C  are  bent  down  at  right  angles,  leaving  space 
for  the  gutter  sheet  to  pass  between  them  and  the  cor- 
nice mold.  A  small  play  is  left  for  expansion  and  con- 
traction. 


FIG.  12.     METAL  TILE  ROOFING 

Fig.  22  shows  the  disposition  when  no  sheathing  is 
employed.  The  gutter  sheets  are  connected  with  each 
other  by  lap  joints,  well  soldered.  The  ends  are  closed  by 
a  piece  of  zinc.  The  gutters  should  not  be  firmly  fas- 
tened to  the  cornice  trough,  thus  allowing  some  play 
for  expansion.  If  there  are  reasons  for  fastening  the 
gutter  to  the  trough,  expansion  joints  must  be  em- 
ployed. Fig.  23  shows  the  arrangement  when  there  is 
no  objection  to  placing  downfalls  wherever  they  may 
be  required;  this  divides  the  gutter  into  sections  with 
one  downfall  for  each  section.  A  space  of  about  3  in. 
is  left  between  the  ends  of  the  two  gutter  sheets.  To 
the  end  of  each  sheet,  vertical  strips  C  are  soldered,  or 
the  ends  of  the  gutter  sheets  may  be  bent  upward,  but 
this  is  not  recommended.  The  vertical  sections  rise  to  a 
point  a  trifle  higher  than  the  outer  edge  of  the  cornice, 
when  their  upper  edges  are  bent  over,  as  shown  in  the 
figure,  and  over  these  a  clip  B  is  fitted. 

It  is  frequently  impossible  to  have  so  many  downfalls 
as  this  method  requires;  it  then  becomes  necessary  to 
employ  the  method  shown  in  Figs.  24  and  25.  A  space 
of  about  4  in.  is  left  between  the  gutter  sheets;  strips  A 
and  B  are  soldered  to  the  upper  and  lower  sides  of  the 
adjacent  ends,  so  as  to  form  a  groove,  into  which  is 
inserted  a  sheet  of  caoutchouc,  C,  which  is  riveted  in 
place,  and  which  expands  and  contracts  inversely  with 
the  gutter  gheets.    To  protect  the  caoutchouc  from  the 


heat  of  the  sun,  a  cover  sheet,  D,  is  provided,  which  is  a 
strip  of  zinc,  D,  placed  over  the  joint  and  held  in  place 
by  clips  E,  which  are  soldered  to  the  ends  of  the  gutter 
sheets.  This  cover  strip  may  be  easily  removed,  allowing 
examination  of  the  caoutchouc  and  its  replacement  when 
worn  out.  This  plan  is  not  equal  to  the  former  and  is 
also  more  costly. 

In  all  cases  the  sheets  are  soldered  at  the  shop  and 
carried  to  the  building  in  suitable  lengths  for  handling. 
It  is  important  that  the  shoulder  leading  to  the  down- 
fall should  not  tightly  fit  in  the  opening  in  the  cornice, 
but  should  allow  room  for  the  expansion  of  the  gutter. 

Whenever  possible  the  eaves  should  be  above  the 
upper  edge  of  the  cornice,  projecting  for  1  in.  over  the 
inner  wall  of  the  cornice.  If  this  be  done  the  roof  sheets 
may  be  easily  and  firmly  attached. 

Construction  of  Valleys. — In  the  formation  of  valleys, 
the  width  of  the  sheet  required  will  depend  upon  the 
amount  of  roof  area  drained  by  the  valley.  Several 
sheets  may  be  soldered  together,  always  with  lap  joints, 
so  as  to  make  sections  from  12  to  15  ft.  in  length.  If 
the  slope  of  the  valley  be  greater  than  6  in.  to  the  foot, 
the  several  sections  may  be  united  by  single  joints,  as 
in  Fig.  27.  If  the  slope  be  less  than  6  in.  to  the  foot,  the 
sections  must  be  united  by  double  lap  joints,  as  shown 
in  Fig.  28.  The  upper  end  of  the  valley  sheet  may  be 
nailed  to  the  sheathing,  to  hold  it  in  place,  while  the 
lower  end  should  likewise  be  as  firmly  attached  as  the 
construction  will  admit.  The  sides  of  the  valley  sheets 
are  held  in  position  by  clips,  placed  at  intervals  of  20  in. 
between  centers.    The  roof  sheets  may  be  attached  by 
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FIG.  13 
METAL  TILE  ROOFING 


a  single  lap  joint,  as  shown  in  Fig.  27,  or  by  a  double 
lap  joint,  as  shown  in  Fig.  29.  A  common  method  of 
forming  the  double  lap  joints  is  shown  in  Fig.  29,  and 
another  method  is  illustrated  by  Fig.  26.  In  the  latter 
no  solder  is  required.  The  reason  for  using  double  joints 
in  valleys  and  on  roof  slopes  is  that  no  water  can  then 
infiltrate  by  capillary  attraction. 

When  no  sheathing  is  employed  in  the  formation  of 
the  roof,  care  is  taken  to  break  joints  only  at  the  rafters. 
When  iron  trusses  are  used,  a  sheet  of  iron  is  laid  in  the 
valley  and  riveted  to  the  iron  work;  over  this  is  laid 
the  zinc  for  the  valley,  its  lateral  edges  being  folded 
over  the  edges  of  the  iron  sheet. 
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'lashings. — The  flashings  about  chimneys  and  open- 
13  in  the  roof  should  not  be  formed  until  the  roof 
f  roaches  them,  thus  enabling  the  roofer  to  connect, 
)he  best  advantage,  the  flashings  with  the  roof. 

n  forming  the  flashings  about  a  chimney,  the  mortar 
[removed  from  the  first  course  above  the  roof  on 
1  lower  side  of  the  chimney,  from  a  depth  of  1  in.  to 
^.n.  Into  this  groove  a  sheet  of  zinc  of  sufficient  width 
ri  length  is  fitted;  wooden  plugs  are  driven  to  hold  it 
iporarily  in  position.  The  sheet  is  extended  down 
-  face  of  the  chimney,  and  it  is  made  to  conform  to 
:  angle  of  intersection  of  the  chimney  with  the  roof, 
jbeating  down  with  wooden  blocks.  If  sheet  zinc  is 
Ed  for  covering  the  roof,  the  roofer  will  endeavor 
nave  the  last  full  sheet  terminate  within  2  ft.  of  the 
hnney,  and  not  nearer  than  6  in.  The  lower  edge  of 
'  sheet  A  is  made  to  engage  with  the  roof  sheets,  with 
ip  joint  like  that  used  for  connecting  the  roof  sheets. 
lE  distance  of  li  in.  from  the  corners  of  the  chimney 
:  sheet  A  is  cut  vertically  to  the  roof.  A  piece  is  also 
I  out  of  the  corners,  so  as  to  allow  the  edge  B  of  sheet 
.to  be  folded  over,  for  the  purpose  of  forming  a  lap 
iit  with  the  following  pieces  of  zinc.     The  free  ver- 
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Fie.21 
ROOF   TROUGHS,   GUTTER  AND   CORNICE 
DETAILS 


•al  portions  of  A  are  bent  around  the  corners  of  the 
imney,  as  shown  in  Fig.  31. 

On  the  sides  of  the  chimney,  sheets  C  are  taken  of 
oper  length  and  width ;  the  edges  D  are  bent  down  for 
in.,  forming  an  engagement  for  the  step  flashings; 
e  edges  E  are  lapped  under  and  engaged  with  the  sheet 
On  the  upper  corners  of  the  chimney,  the  sheet  C 


is  bent  around  to  the  upper  face  for  a  distance  of  1  in. 
to  li  in.,  as  the  sheet  A  is  bent  around  the  lower  corners. 
The  edges  F  are  bent  over  to  form  engagements  with  the 
succeeding  sheet  H.  Step-flashings  G  are  cut  of  proper 
shape  and  size,  fitted  into  the  grooves  formed  by  re- 
moving the  mortar  from  between  courses  of  brick  and 
engaged  with  the  edge  D  of  the  sheet  C.     The  mortar 


FIG  26 

FIGS.   22  TO   29.      ROOF  DETAILS 


is  next  removed  from  between  the  second  and  third,  or 
third  and  fourth,  courses  of  brick  on  the  upper  side  of 
the  chimney,  into  which  the  edge  of  a  sheet  H  is  fitted  of 
proper  dimensions.  This  sheet  is  made  to  conform  to 
the  roof  slope,  and  at  a  distance  of  1  or  2  in.  from  the 
vertical  corners  of  the  chimney  it  is  cut  so  that  it  may 
extend  around  the  corners  for  a  short  distance;  it  is 
also  connected  by  a  lap  joint  with  the  edge  F  of  the 
sheet  C.  The  sheet  H  is  connected  with  the  other  sheets 
of  the  roof  by  the  usual  methods.  The  joints  in  the 
mortar  are  filled  in  with  good  cement. 

When  either  of  the  "roll-cap"  systems  is  employed, 
the  battens  must  be  stopped  at  a  distance  of  6  in.  to  12 
in.  from  the  chimney.  The  exposed  ends  of  the  caps  must 
be  covered  with  zinc  and  soldered.  It  may  be  necessary 
to  use  a  little  solder  about  the  angles  of  the  chimney, 
but  the  workman  should  not  be  allowed  to  slur  his  work 
with  the  intention  of  using  solder  to  cover  up  his 
deficiencies. 

When  corrugated  sheets  are  employed,  the  general 
rules  given  above  are  applied,  combined  with  those  given 
later  for  laying  corrugated  sheets.  More  solder  is  re- 
quired if  the  connections  are  to  be  water-tight.  The 
same  applies  to  the  patent  ribbed  sheets. 

If  a  scuttle  or  skylight  interrupts  the  continuity  of 
the  roof,  the  sheets  are  nailed  to  the  inner  edges  of  the 
woodwork  around  the  opening,  bent  over  the  upper 
faces,  down  the  sides,  and  then  out  on  the  sheathing, 
where  they  are  connected  with  the  roof  sheets  by  the 
methods  just  described. 
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In  the  case  of  a  tile  roof,  the  openings,  be  they  made 
by  a  chimney,  scuttle  or  skylight,  are  surrounded  with 
a  sheet  of  zinc,  made  up  of  four  sections  united  by 
solder;  their  outer  edges,  which  should  be  within  6  in. 
of  the  opening,  are  turned  over  for  1  in.,  forming  an 
engagement  for  the  clips  C  which  hold  it  to  the  sheath- 
ing. Immediately  within  these  edges  a  1-in.  strip  B 
of  heav>'  zinc  is  soldered,  extending  all  around  the 
opening,  on  which  the  tiles  are  engaged;  this  is  shown 
in  Fig.  32.  Particular  attention  is  called  to  the  manner 
of  cutting  and  placing  the  tiles,  for  which  the  true 
method  is  shown  in  Fig.  32. 

The  gutters  and  the  valleys  having  been  laid,  work 
on  the  roof  is  begun.  If  either  of  the  cap  systems  are 
employed,  battens  must  be   used,  laid  at  right  angles 


is  used,  the  battens  are  joined  to  it.  It  is  important  th 
no  battens  should  be  allowed  to  extend  into  the  gutU 
or  valleys. 

In  all  cases  the  roofer  begins  laying  the  sheet  at  t 
lower  end  and  outside  edge  of  any  slope.  The  arranj 
ments  made  for  the  gutter  control  the^  methods  of  fj 
tening  the  lower  edges  of  the  roof,  and  they  have  alrea 
been  fully  described.  The  outer  edges  of  the  sheets  a 
engaged  with  clips.  Fig.  11,  made  of  No.  18  zinc 
the  manner  shown.  These  clips  are  12  in.  in  length  wj 
1  in.  projection,  and  width  additional  to  allow  for  th« 
firm  attachment  to  the  sheathing  by  nails.  The  oth 
edge  of  the  sheet  is  bent  up  for  a  height  of  1  in.,  pull 
up  to  the  batten,  and  held  securely  in  position  by  cli] 
No.  2,  as  shown  in  Fig,  3,  of  which  there  are  three 


FIGS.    30    TO    36.      ROOF    DETAILS 


to  the  ridge.  If  the  roof  is  to  be  terminated  by  a 
ridge  cap,  this  cap  must  be  put  in  place.  Similar  ar- 
rangements must  be  employed  for  the  hips,  which  are 
always  finished  after  the  plan  adopted  for  the  ridge 
The  placing  of  the  battens  depends  on  the  width  of  the 
sheets.  Usually  the  battens  are  made  of  well-seasoned 
pine  li  in.  thick,  of  the  same  width  at  the  top,  and  1  in. 
wide  at  the  base.  In  Fig.  33  the  batten  is  shown  with 
a  flat  surface,  and  in  Fig.  7  with  a  bevelled  top  surface. 
The  top  may  also  be  rounded. 

The  roofer  must  carefully  .study  the  best  arrangement 
for  the  battens,  and  see  that  they  are  uniformly  and 
properly  laid,  for  they  control  all  future  operations  in 
the  .several  cap  systems.  If  no  ridge  pole  is  used,  the 
battens  must  exactly  meet  each  other  at  the  ridges  of 
the  several  slopes,  and  be  neatly  joined.    If  a  ridge  piece 


the  side  of  each  sheet.     These  clips  are  best  made 
No.  16  zinc,  and  must  be  slipped  under  the  battens 
proper  intervals,  when  the  carpenter  is  laying  the  bi 
tens.      They  are  3   in.  wide  and  long  enough  to  pa 
under  the  batten,  up  their  sides  to  the  height  of  IJ  i 
when  they  are  bent  downward  for  a  distance  of  abo 
i  in.,  in  all,  usually,  about  4*  in.  long.     To  the  bott( 
of  each  sheet,  at  its  upper  end,  there  is  soldered  near  t 
center  a  clip.  No.  3,  Fig.  3,  made  of  No.  16  zinc  3  i 
wide  and  5  in.  long;  one  end  is  nailed  to  the  sheathii 
and  serves  to  hold  the  sheet  at  its  original  height  ' 
the  slope.     Two  clips,  No.  1,  Fig.  3,  are  also  used 
hold  down  the  upper  edge,  folding  over  the  lap  in  t 
sheet,  their  free  ends  being  nailed  with  three  nails 
the  sheathing.    These  clips  are  made  of  No.  16  zinc  ai 
are  5  in.  long  and  3  in.  wide.    In  a  similar  way  the  ne 
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jsheet  is  placed  in  position,  and  the  process  repeated  until 
the  ridge  is  reached. 

If  a  ridge  piece  is  used,  clips  like  No.  2,  only  longer, 
on  account  of  the  greater  width  of  the  ridge  battens, 
must  be  placed  before  the  battens  are  nailed  to  the 
sheathing.  The  ends  of  the  sheets  run  up  to  the  ridge 
ipiece  and  may  be  nailed  to  it,  or  held  down  with  the 
jclips.  If  no  ridge  piece  is  employed,  the  sheets  extend 
over  on  each  slope  for  a  distance  of  2  in.,  and  are 
junited  by  careful  soldering.  This  disposition  is  shown 
in  Fig.  34.  It  will  be  observed  that  the  top  and  bottom 
sheets  are  always  firmly  fastened,  while  at  the  interven- 
ing joints  there  is  always  play  enough  for  the  changes 
due  to  contraction  and  expansion.  The  hips  are  fin- 
lished  precisely  in  the  same  way  as  the  ridges,  and  the 
connections  with  valleys  are  made  as  with  gutter  sheets. 

After  the  roof  sheets  are  laid,  the  caps  or  rolls  must 
be  laid.  These  are  strips  of  zinc,  of  sufficient  width, 
i  intended  to  cover  the  battens,  and  close  up  the  intervals 
between  the  sheets,  so  as  to  prevent  the  infiltration  of 
water.  The  form  of  the  cap  may  be  varied.  Fig.  33 
shows  one  common  form,  and  Fig.  4  shows  one  used  in 
Germany.  These  strips  are  formed  in  lengths  of  6  ft. 
They  are  laid,  beginning  at  the  bottom  of  the  slopes,  by 
engaging  their  inner  upturned  edges  with  the  clips  that 
hold  down  the  sides  of  the  sheets.  The  succeeding  strip 
overlaps  the  preceding  for  a  distance  of  2  in.  or  3  in. 
They  may  be  united  by  lap  joints,  or,  better,  a  nail  may 
be  driven  into  the  upper  end  of  each  strip,  which  is 
covered  by  the  lower  end  of  the  sheet  following. 

Fig.  7  shows  another  form  of  engagement,  which 
properly  belongs  to  the  "patent  roll  cap"  system.  The 
clips  A,  made  of  No.  18  zinc,  are  6  in.  long,  and  about 
3  in.  wide;  instead  of  being  slipped  under  the  battens, 
they  are  nailed  to  their  upper  faces,  at  intervals  of 
about  20  in.  between  centers.  It  will  be  observed  that 
with  this  system  the  edges  of  the  sheets  must  be 
turned  up  against  the  sides  of  the  battens  till  they 
reach  the  clips,  and  then  bent  downward,  as  shown  in 
the  figure.  The  cap  engages  with  the  edges  of  the  sheets, 
as  shov^m;  consequently  it  must  be  made  of  No..  18  zinc 
to  give  the  necessary  strength  to  hold  the  sheets  to- 
gether. These  caps  fit  over  each  other  and  are  con- 
nected with  double  joints,  as  shov^m  in  Fig.  6. 

If  no  ridge  piece  is  employed,  the  caps  run  up  to 
the  ridge  and  are  there  soldered  together,  or  a  saddle, 
with  6-in.  legs,  is  fitted  over  the  caps. 

If  a  ridge  piece  is  employed,  it  must  be  covered  with 
a  cap,  formed  after  the  same  pattern  as  the  caps  covering 
the  battens,  although  it  may  frequently  be  enlarged  into 
some  striking  effect  of  an  ornamental  character.  Fig.  4 
shows  a  form  in  which  the  ridge  cap  is  given  a  circular 
cross  section,  about  6  in.  or  more  in  diameter.  The 
caps  covering  the  battens  are  always  extended  up  to  the 
ridge  pole.  The  ridge  piece  is  made  in  sections  of  about 
6  ft.,  united  by  lap  joints  with  each  other,  while  the 
lateral  edges  are  held  down  by  clips,  similar  to  those 
used  in  holding  down  the  lateral  edges  of  the  batten 
caps.  At  the  points  where  the  latter  intersect  the  ridge 
piece,  openings  are  cut,  and  over  them  is  soldered  a  piece 
of  zinc,  conforming  to  the  form  of  the  batten  caps 
and  extending  beyond  the  ridge  piece  for  about  6  in. 
The  hips  are  finished  off  after  the  method  for  completing 
the  ridge  piece.  The  ends  of  the  ridge  pieces  are  closed 
by  soldering  on  some  ornamental  finial,  or  by  simply  fit- 


ting a  piece  of  zinc  to  the  opening  and  soldering  it  to  the 
ridge  piece. 

The  preceding  description  applies  principally  to  the 
ordinary  roll  cap.  The  "patent  roll  cap"  is  laid  in  a  sim- 
ilar way,  except  in  the  manner  of  joining  the  sheets. 
With  the  ordinary  roll  cap,  when  laid  on  slopes  of  low 
pitch,  water  may  infiltrate,  by  capillary  attraction, 
through  the  joints.  To  avoid  this  a  double  lap  is  formed, 
as  shown  in  Fig.  6.  In  Fig.  26,  another  method  of  form- 
ing a  double  joint,  without  the  employment  of  solder, 
is  shown.  It  is  not,  however,  generally  employed,  al- 
though there  can  be  no  doubt  of  its  superiority.  Any 
form  of  cap  or  ridge  piece  may  be  employed  for  this 
style.  It  is  well  to  increase  the  height  of  the  battens 
when  this  system  is  used  on  long  slopes  of  low  pitch,  to 
diminish  the  danger  of  water  rising  above  the  level 
of  the  edges  of  the  sheets.  With  this  system  roofs  of  4° 
slope  may  be  covered.  The  lower  ends  of  the  batten 
caps  are  covered  with  pieces  of  zinc  united  with  solder. 
In  Fig.  35  is  shown  a  popular  method. 

Corrugated  Sheets. — Several  styles  of  corrugations  are 
shown  in  Figs.  8  and  9.  The  sheets  are  laid  on  sheathing, 
but  generally  their  use  is  limited  to  covering  sheds, 
warehouses,  etc.,  in  the  construction  of  which  no  sheath- 
ing is  employed. 

Fig.  10  shows  the  method  of  fastening  when  used  on 
wooden  purlins.  The  lateral  edges  of  the  sheets  overlap 
for  one  corrugation ;  along  the  outer  edges,  on  the  lower 
surfaces  of  the  sheets,  clips.  No.  27,  made  of  heavy  zinc 
or  iron,  are  soldered;  through  these,  clips,  No.  29,  also 
of  zinc  or  iron,  are  slipped  and  nailed  to  the  upper 
slopes  of  the  purlins.  There  should  be  three  purlins  to 
each  sheet,  and  as  each  sheet  is  held  by  two  clips  to  each 
purlin,  no  other  fastenings  are  required.  It  would 
seem  to  be  an  improvement  to  nail  the  upper  edge  of 
each  sheet  directly  to  the  purlins. 

Figs.  8  and  36  show  the  method  of  attachment  when 
iron  purlins  are  employed.  Four  iron  clips  are  soldered 
to  the  bottoms  of  each  sheet,  which  engage  with  the 
purlins  as  shown.  These  methods  of  fastening  are  said 
to  be  satisfactory,  even  in  localities  where  high  winds 
are  common.  The  sheets  may  be  easily  removed  without 
injury  and  carried  to  other  buildings.  Fig.  36  shows  the 
manner  of  forming  the  ridge,  as  well  as  the  engagement 
of  the  retaining  clips  with  the  purlins.  A  strip  of  heavy 
zinc  is  soldered  at  intervals  of  10  in.  to  the  ends  of  the 
sheets.  Over  the  strip  is  turned,  in  sections  of  6  ft.,  a 
ridge  piece  of  heavy  zinc.  The  several  sections  overlap 
for  several  inches,  forming  a  sufficient  protection. 

Tiles. — These  may  be  square,  hexagonal  or  diamond 
shaped  and  stamped  with  ribs,  scales  or  any  other  or- 
namental figures.  When  used  on  dwelling  houses  they 
are  made  usually  lOi  in.,  13i  in.  and  17  in.  square  and 
of  No.  13  zinc;  when  used  on  large  roofs  they  are  made 
23J  in.  and  29  in.  square,  and  are  then  made  of  No.  15 
zinc.  Tiles  may  be  laid  on  any  roof  having  a  slope  of 
at  least  45°.  They  are  particularly  valuable  when  used 
on  Mansard  roofs.  Fig.  13  shows  some  of  the  possibil- 
ities for  ornamentation.  Tiles  are  very  easily  laid  by 
any  metal  worker,  and  are  always  laid  on  sheathing, 
which  need  not  be  perfectly  smoothed. 

The  attention  of  the  roofer  must  first  be  directed  to 
the  work  in  the  gutters,  valleys,  flashings  about  chim- 
neys, and  other  openings.  If  the  gutter  sheet  extends 
up  on  the  roof  slope,  care  must  be  taken  to  have  the 
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lapped  edge  made  precisely  parallel  to  the  ridge  pole,  the 
upper  edge  of  the  strip  being  lapped  over  to  form  en- 
gagements for  the  tiles,  and  held  down  by  clips.  Its 
width  need  not  be  over  3  in.,  but  it  must  sometimes  be 
made  wider  at  points,  when  the  eaves  are  not  parallel 
to  the  ridge.  The  cornice  generally  conceals  such  irreg- 
ularities as  would  be  very  marked  near  the  ridge,  if  not 
corrected.  If  the  eaves  are  above  the  gutter  and  are 
parallel  to  the  ridge,  the  strip  of  sheet  zinc  may  be 
dispensed  with,  and  the  lower  edges  of  the  tiles  bent 
over  the  sheathing  and  nailed  to  it.  The  first  tiles  laid 
must  be  half  tiles. 

They  are  held  in  position  by  turning  under  their  lower 
edges  and  engaging  them  with  a  strip  or  by  using  clips. 
These  clips  are  firmly  nailed  to  the  sheathing.  Lines 
are  now  drawTi  on  the  roof  to  serve  as  guides  to  the 
roofer.  The  succeeding  tiles  are  engaged,  by  means 
of  their  under-folded  lower  edges,  with  the  upper-folded 
edges  of  the  previous  sheets ;  the  clips  are  attached  and 
nailed.  The  roofer  stops  his  work  at  some  convenient 
point  within  about  12  in.  of  the  ridge,  so  that  he  may 
finish  with  half  tiles.  The  ridge  piece  is  formed  of  sheet 
zinc,  the  under  turned  edges  engaging  with  the  upper 
turned  edges  of  the  tiles. 

Of  the  various  forms  of  corrugated  zinc,  only  one, 
technically  known  as  the  "doubled-ribbed"  system,  is 
laid  upon  sheathing.  By  reference  to  Fig.  11  it  will  be 
seen  that  this  system  is  characterized  by  a  system  of 
double  ribs,  the  ribs  being  about  1  in.  in  height  and  1  in. 
apart.  The  distance  between  the  pairs  is  about  6  in. 
The  sheets  are  usually  made  about  3  ft.  square,  so  that 
the  ribs  on  each  side  will  come  within  about  1  in.  of  the 
edges.  Sheathing  need  not  necessarily  be  employed,  the 
sheets  being  laid  upon  strips,  which  must  be  placed  at 
the  junctions  of  the  sheets.  The  position  of  the  strips 
is  regulated  by  the  length  of  the  sheets  and  the  overlap 
that  is  to  be  given,  which  varies  from  2  in.  on  steep 
slopes  to  6  in.  on  moderate  slopes.  The  corrugations 
take  up  all  of  the  lateral  expansion  and  contraction. 

The  method  of  laying  this  roof  is  shown  in  Fig.  11. 
At  the  eaves  the  sheets  may  be  bent  over  the  sheathing 
and  fastened  at  the  lower  face  of  it,  or  the  plan  shovinti 
in  the  figure  may  be  followed.  Either  plan  gives  satis- 
factory results.  The  sheets  resting  along  the  end 
cornices  are  turned  over  and  nailed,  or  engaged  with 
clips,  as  shown.  The  upper  ends  of  each  sheet  are 
firmly  nailed  to  the  sheathing,  and  the  following  sheet 
covers  the  nail  heads.  The  lower  end  of  the  following 
sheet  has  soldered,  on  two  of  the  lower  faces  of  the 
ribs,  spurs  of  stiff  zinc  about  3  in.  long,  which  slip  under 
the   ribs  of  the  preceding  sheet,  holding  it  down. 

The  sides  of  the  sheets  engage  with  each  other  by  side 
clips,  alternately  soldered  to  the  upper  and  lower  faces  of 
the  outside  ribs.  These  clips  are  always  attached  at  the 
factories  where  this  form  of  roofing  is  prepared.  Where 
the  roofer  is  called  upon  to  finish  his  work  against  brick 
partition  walls,  the  details  are  in  general  similar  to 
those  followed  in  the  formation  of  flashings. 

When  the  sheet  systems  are  employed,  the  sheets  next 
to  the  partition  wall  are  bent  up  for  a  height  of  2  in.  to 
3  in.  against  the  wall,  and  are  held  down  to  the  sheathing 
by  clips,  which  are  made  long  enough  to  catch  the  up- 
turned edges.  After  the  roof  is  completed,  step-flashings 
are  constructed  of  sheets  of  zinc  3  ft.  in  length.  They 
overlap  at  their  joints  for  3  in.,  and  their  free  edges  are 


made  to  extend  over  the  roof  sheets  for  a  distance  of  < 
2  in.  and  are  held  down  by  soldering  at  the  end  corners  i 
and  in  the  center,  making  a  water-tight  joint.  Fig.  26  i 
illustrates  another  method  of  forming  the  flashings  with- 
out the  use  of  solder.  Where  brick  walls  abut  at  the 
upper  or  lower  end,  the  methods  used  are  similar  to  the  ' 
flashing  already  described. 

Gutter  sheets  must  always  be  soldered  at  their  inter- 
sections, and  expansion  joints  must  be  made  at  intervals 
of  25  ft.,  after  either  of  the  methods  shown  in  Figs. 
23  and  24,  according  to  the  nature  of  the  arrangements 
of  the  downfalls.  These  directions  will  apply  to  all  forms 
of  sheets  used.  If  the  roof  is  covered  with  tiles,  sheet 
zinc  must  be  used  to  make  the  flashings,  their  lower 
edges  terminating  in  a  double  joint  to  which  the  tiles 
are  attached,  as  described  under  tile  roofs. 

Through  the  kindness  of  the  Vieille  Montague  Zinc 
Co.,  we  are  able  to  give  the  average  surfaces  which 
an  experienced  zinc  worker  with  a  helper  can  easily 
lay  in  one  day  of  10  hours: 

Sq.Ft.  Sq.Pt 

Ordinary  roll  cap  system:  Square  shaped — I  Izl  I  in. . . .  130 

Sheets  1.81  m.  in  length 170  Square  shaped — 13fxl3fin..  150 

Sheets  1  m.  in  length 190             Square  shaped —  1 7x  1 7  in 180 

Patent  roll  cap  system:  Square  shaped — 23ix23i  in. .  190 

Sheets  0.81  m.  in  length 170         Double  ribbed  system 190 

Sheets  1  m.  in  length 1 90         Fish  scales 1 00 

Corrugated 210  Flat  roof — sheets  divided  from 

Patent  corrugated 1 90  each  other  by  sunken  gutters. .  1 70 

Zinc  tiles:  Wall  facing,  imitationof  bricks. .  140 

Diamond  shaped 110  Wall  facing,  imitation  of  stones. .  1 70 

The  above  represents  average  work  on  medium-sized 
surfaces,  with  the  average  number  of  chimneys  and 
other  interruptions  of  the  roof's  continuity.  On  large 
roofs,  the  average  can  be  easily  increased  to  nearly 
double  the  above;  while  on  roofs  with  more  than  the 
average  number  of  interruptions  the  above  average  will 
be  decreased. 

The  table  on  page  629  shows  the  amounts  of  material 
required,  and  the  cost  of  materials  and  laying  in  Europe 
and  New  York.  The  prices  given  for  Europe  are  the 
regular  list  contract  prices  of  the  roofing  companies  for 
which  contracts  can  be  made  today,  when  spelter  is 
selling  in  London  for  $3.63  and  sheet  zinc  for  $4.03 
per  hundred  pounds.  The  New  York  prices  are  based 
upon  the  selling  prices  for  Nov.  1,  1895,  when  spelter 
sold  in  that  city  for  $3.90  per  hundred  and  sheet  zinc 
for  $5.75 ;  spelter  now  sells  for  about  $3.  In  estimating 
the  cost  of  laying  zinc  roofing  in  New  York,  the  Euro- 
pean prices  for  the  same  work  have  been  taken  and  in- 
creased 50%  to  allow  for  the  difference  of  the  prices  of 
labor  in  the  two  countries.  It  will  be  observed  that  the 
rollers  of  sheet  zinc  market  their  product  in  this  coun- 
try at  an  advance  of  $1.85  per  hundred  pounds,  while  the 
European  rollers  are  wiUing  to  accept  an  advance  of 
but  40c.  per  hundred.  In  comparing  the  cost  of  zinc 
roofing  with  other  materials  it  is  believed  that  fair- 
ness to  the  metal  demands  an  estimate  based  upon 
prices  near  what  they  should  be;  we  have  therefore 
added  a  final  column  for  an  estimate,  based  upon  an 
advance  of  50%  only  in  labor  and  rolling,  including 
profits,  which  we  believe  can  be  accomplished  in  this 
country. 

P^xamination  of  the  following  tables  shows  that  the 
cost  of  a  zinc  roof  in  Europe  is  about  the  cost  of  a  tin- 
plate  roof  in  the  United  States.    The  real  economy  of  the 
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zinc  roof  cannot,  however,  be  clearly  seen  without  com- 
paring the  various  materials  with  reference  to  cost  of 
repairs  and  durability,  as  well  as  first  cost.  The  follow- 
ing table  contains  estimates,  which  have  been  carefully 
prepared  after  due  consultation  with  parties  familiar 
with  the  subject,  and  while  we  do  not  claim  that  they 
are  absolutely  accurate  for  all  parts  of  the  United 
States,  they  are  nearly  so: 

ZJnc         Tin         Slate   Gal.  Iron      Tiles       Lead      Copper 

Cost  per  square,  in- 
cluding cost  of  lay- 
ing     $11   75     $8.85     $10.50     $5.75     $12.50     $21,00     $30.00 

Repairs  in  30  years.        1.15     11.25         3.50     11.50         2.50     

Interest,  6%,  on 
cost.30years 21.15      16.75       19.90     11.35       22.50       37.80       54.00 

Interest,  6%,  re- 
pairs, 15  years...  .        1.00     10.12         3.15     10.35         2.25     

Total $35.05  $46.87     $37.05  $38.95     $39.75     $58.80     $84.00 


In  the  item  for  repairs  for  the  tin  roof  we  have  as- 
sumed it  would  last  for  30  years,  provided  it  was  painted 
every  two  years  at  a  cost  of  75c.  a  square.  In  some 
localities  it  need  be  painted  only  every  three  years. 
We  have  not,  however,  allowed  for  the  soldering  of 
the  tin  roof,  usually  necessary,  from  time  to  time; 
this  constitutes  all  of  the  repairs  on  zinc  roofs.     The 


Moist  air,  deprived  of  carbonic  acid,  attacks  zinc,  but 
very  slightly  unless  some  less  oxidizable  metal  is  placed 
in  contact  with  it,  whereby  a  galvanic  couple,  with  the 
zinc  as  the  negative  pole,  is  formed.  Moist  air  containing 
carbonic  acid  forms  a  grayish  coating  of  the  hydrous 
carbonate  of  zinc,  which  adheres  with  great  tenacity  to 
the  metal  and  becomes  harder  than  the  metal  itself.  It 
cannot  be  removed  without  employing  a  steel  rraper, 
or  moderately  strong  acid  solvents.  This  coating  forma 
a  natural  paint  or  varnish  for  the  zinc,  completely  pro- 
tects the  underlying  metal  from  further  oxidation  and 
constitutes  one  of  the  most  valuable  features  of  zinc 
roofs,  since  no  artificial  paint  is  required.  If  it  were  not 
for  the  small  amounts  of  acid  present  in  atmospheric 
waters  and  the  abrasion  due  to  their  fall  and  flow  over 
the  sheets,  the  roof  would  be  everlasting.  The  wearing 
away  due  to  these  causes  is  slight,  as  shown  by  ex- 
perience and  careful  observations  and  experiments.  Pet- 
tenkoffer  examined  a  roof  at  Munich,  and  found  that 
during  27  years'  exposure,  8.38  g.  of  zinc  had  been 
oxidized  on  each  square  foot  (Bavarian)  of  surface,  of 
which  about  one-half  had  been  carried  away.  The  zinc 
had  been  penetrated  for  a  distance  of  0.0005  of  a  meter. 


COST  OF  ZINC  ROOFING 

Esti-  Eetimate  of 

Contract                       mated  Total 

Prices                          Cost  of  Cost    of 

Weight      Cost  for  Present    Laying  in     Matf-rials 

per  100         of         Materials      Cost  New       and  Laying  in 

Sq.Ft.      Mate-          and  of  Mate-     York,  New  York 

Gage     Including    rials          Laying  rials  in  Including  by  IJc- 

01           Clips,          in                in              New        Cost  of  velopmcnt 

Style  of  Roofing                                Size  of  Sheets              Number  of  Clips  per  Sheet            Zinc           Lb.       Europe      Europe  York     Materials  of  Industry 

f  No.  1,  2                                        No.  13          133         $5.36         $8.37  $7.65       $12.15  $10.48 

Ordinary  roll  cap 36  in.  X  96  in.              ^  No.  2,  6                                      No.  14         115.5       6.26           9.26           8.37         12.87  11.05 

No.  3,  I 
(No.  I,  2 

PatentroUcap 36  in.  X  96  in.              {  No.  13,  5                                    No.  13         138           5.56           8.57           7.93         12.43  10  71 

I  No.  3,  I                                         No.  14          151            6.08           9.08           8.68          13.18  11.29 

Patent  double  ribbed  391  in    VSlJin  7  f  No.  13  140.5        5.66  9.30  8.11  13.57  10  82 

ratent  double  ribbed 39t  in.  X  51i  in.  7  |  No.  14         155.5       6.27  9.91  8  86         14.32  11.50 

Distance  between  each  pair  of  ribs,  13  in. 
Number  of  sheets  per  square,  7.44 

Tilp«  pnuarp                                            /  13f  in.  X  13|in.             No.  10,  1  No.  13  185.5  8.28  10.45  10.66  14.06  12.21 

iiies.square \  23J  in.  X  23i  in-             No.  11,  2  No.  13  150  6  65  9.50  8.62  12.89  11.39 

Tiles,  hexagonal lOJin.  Xl6in.  No.  13  188  8.33  10.65  10.81  14.29  12.19 

Tiles,  fish-scale 24i  in.  X                       (  No.' 'I  4  No.  13  151  8.14  12.20  12  22  18.39  15.61 

p.,.  .    ,  -„,  .       ,,  o,,  ■  I  Iron  framing  No.  26,  6  No.  15  171  7.23  9.84  10.34  14.25  1102 

Ordinary  corrugated 29*  in.  X  83i  in.  {  f  Nn    77   <i  1  .,.,«« 

\  Wood  framing  I  j^°-  1^'  ^  I    No.  15  175  7.40  10.10  10.58  16   13  13  00 

differences    are    more    marked    than    the    figures    indi-  From   this  observation,  we  find  that  a  roof  made  of 

cate,  for,  at  the  expiration  of  30  years,  the  tin  roof.  No.  13  zinc  would  require  400  years  for  complete  oxida- 

as  well  as  that  made  of  galvanized  iron,  must  be  re-  tion,  and  that  one  made  of  No.  18  zinc  would  require 

newed ;  the  slate  roof  may  or  may  not  be  good  for  an-  723  years. 

other  30  years,  but  the  zinc  roof  will  be  good  for  50  The  chief  solvents  existing  in  the  atmospheric  waters 
more  at  least.  Slate  and  tile  roofs  require  heavier  fram-  are  carbonic  and  sulphurous  acids.  To  determine  their 
ings,  and  this  is  not  included  in  the  estimates.  effects,  we  exposed,  for  100  days,  10  pieces  of  sheet  zinc. 
Zinc,  when  used  for  roofing,  is  exposed  only  to  the  each  1  ft.  square,  to  the  action  of  5  1.  of  water,  containing 
chemical  effects  of  the  ordinary  atmospheric  constit-  0.5  g.  of  sulphurous  acid  and  an  equal  quantity  of  car- 
uents.  Zinc  decomposes  pure  water  with  the  formation  bonic  acid  to  the  liter.  Previous  to  immersion  the  plates 
of  zinc  hydrate  and  the  evolution  of  hydrogen  gas.  The  were  coated  with  the  hydrous  carbonate  by  exposing  them 
reaction  is  not,  however,  continuous,  as  the  zinc  speedily  for  some  time  to  the  action  of  the  atmosphere.  Nearly 
becomes  coated  with  a  protecting  envelope  of  insoluble  every  day  the  vessel  containing  the  plates  was  gently 
hydrate,  destroying  the  contact  of  the  metal  and  water,  shaken,  care  being  taken  to  prevent  them  from  rubbing 
when  further  action  must  cease.  Unlike  some  of  the  against  each  other.  At  the  expiration  of  the  period, 
other  useful  metals,  the  oxygen  of  the  hydrate  does  not  the  amount  of  zinc  dissolved  was  accurately  determined, 
transfer  itself,  or  penetrate  to  the  underlying  metal,  after  the  usual  methods,  and  was  found  to  equal  0.2266 
so  that,  with  the  exception  of  the  alteration  of  this  g.,  corresponding  to  a  removal  in  one  year  of  0.00000244 
thin  pellicle,  zinc  may  be  preserved  indefinitely  in  pure  m.,  from  which  we  estimate  that  No.  13  zinc  would  re- 
water.  If  chips  of  zinc  are  placed  in  contact  with  copper  quire  303  years,  and  No.  18  zinc  548  years  for  complete 
turnings  in  water,  the  zinc  is  rapidly  attacked,  hydrogen  solution  in  atmospheric  waters,  containing  such  large 
being  evolved.  If  the  water  contains  impurities,  such  amounts  of  acids.  It  is,  perhaps,  needless  to  say  there 
as  saline  substances,  the  zinc  is  more  rapidly  attacked,  are  no  records  of  atmospheric  waters  containing  so  high 
since  the  hydrate  is  soluble  in  such,  or  acid  solutions,  a  proportion  as  that  named  above. 
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National  Exposition  of  Chemical  Industries 


f — ^0  AN  ENGINEER,  a  compact  technical  exhibit 
has  a  distinct  value  in  broadening  his  outlook  and 

..  giving  hin\  an  accurate  conception  of  the  relation 
)f  lis  own  work  to  that  of  the  industry  as  a  whole.  It 
sn  the  nature  of  a  coordinating  and  balancing  force 
hj;  is  perhaps  not  appreciated  to  the  degree  that  it 
shlild  be.  In  both  a  technical  and  popular  sense,  the 
>J,'ional  Exposition  of  Chemical  Resources,  held  in  New 
f«k,  at  the  Grand  Central  Palace,  in  the  week  begin- 
lij?  Sept.  23,  was  a  marked  success. 

'he  dominant  feature  of  the  exposition  was  the  atten- 
iti  paid  to  those  notable  expansions  in  industrial  and 
thnicsA  effort  which  have  directly  resulted  from  the  im- 
-  of  the  war;  and  the  significant  bull's-eye  mark, 
ling  that  the  material  or  apparatus  in  question  had 
jtn  produced  since  the  war  began,  was  seen  on  all  sides. 
S'  better  advertisement  was  necessary  as  an  illustration 
tithe  enormous  strides  made  in  the  chemical  and  allied 
rustries  in  the  United  States. 

Ul  three  floors  were  completely  filled  with  exhibits, 
vich  showed  a  praiseworthy  achievement  on  the  part 
i;the  managers  and  promoters  of  the  exposition  in  at- 
icting  and  securing  the  cooperation  of  so  large  a 
imber  of  exhibitors.  The  varied  character  of  the  prod- 
is  shown  was  a  notable  feature,  and  the  general 
I'angement  was  admirable. 

Che  progress  made  in  the  dyeing  industry  is  perhaps 
I  indirect  interest  to  the  mining  fraternity,  but  the 
■iting  engineer  could  hardly  have  left  the  building 
tthout  the  conviction  that  it  was  in  this  industry  that 
■;  most  notable  advances  had  been  made ;  that  intricate 
oblems  had  been  attacked  with  an  ingenuity  and  per- 
rerance  that  was  in  itself  an  inspiration.  The  exhibits 
)m  manufacturers  of  ceramics,  laboratory  glassware, 
rcelain  and  refractory  materials  were  representative 
an  industry  that  is  rapidly  making  the  United  States, 
these  respects,  independent  of  all  other  countries. 
Acid-resisting  materials  such  as  chemical  stoneware, 
iriron,  SidiO,  Bario,  hard  lead,  hard  rubber  and  wood 
ire  exhibited  in  their  different  manufactured  forms. 
1  excellent  insight  into  this  important  branch  was 
tainable. 

In  mining  and  metallurgical  equipment,  operating 
)dels  of  ball  mills,  flotation  machines,  classifiers  and 
ickeners,  pressure  and  vacuum  filters,  driers,  electro- 
itic  separators,  and  concentrators  were  interesting 
itures  about  which  crowds  of  spectators  gathered. 
An  educational  exhibit  of  the  variety  of  uses  to  which 
ic  might  be  put  was  made  by  the  New  Jersey  Zinc  Co. 
lis,  as  well  as  the  exhibit  of  the  Anaconda  Copper 
ning  Co.  illustrated  the  progress  which  the  larger 
ning  companies  are  making  in  the  utilization  of  by- 
Dducts  and  the  broadening  of  their  market. 
The  exhibit  of  the  E.  I.  du  Pont  de  Nemours  Co.  was 
5  most  varied,  ranging  from  artificial  leather  for  auto- 
)biles  to  toilet  articles.  It  is  illuminating  to  find  a 
npany  such  as  this,  whose  best-known  products  go  to 
3  mine  and  the  battlefield,  engaged  in  miscellaneous 
emical  manufacturing.  The  Hercules  Powder  Co.  also 
awed  its  versatility  by  exhibiting  an  array  of  prod- 
ts,  the  names  of  which,  with  the  exception  of  potash, 
3  foreign  to  mining  and  metallurgical  textbooks. 


Electric  furnaces,  powdered-coal  burning  equipment, 
byproduct  coke  ovens  and  a  straw  gas  generator  indi- 
cated the  varied  lines  of  progress  that  the  necessity  for 
economical  utilization  of  fuel  is  forcing  upon  our  at- 
tention. 

Not  alone  were  the  exhibits  of  interest,  but  the  many 
valuable  papers  that  were  read  and  the  illustrated 
descriptions  presented  helped  round  out  the  visitor's 
acquaintance  with  advances  in  chemical  technology. 

The  session  on  Friday  afternoon  was  a  symposium  on 
the  metal  industries.  H.  C.  Parmelee,  managing  editor 
of  Chemical  and  Metallurgical  Engineering ,  was  chair- 
man of  the  meeting.  Mr.  Parmelee,  in  commenting  upon 
the  United  States  from  the  standpoint  of  metal  produc- 
tion, said: 

The  national  advantage  of  holding  premier  rank  amonR  the 
world's  metal-producing  countries  has  been  accentuated  by  the 
war.  Among  precious  metals,  60%  of  the  world's  production  of 
gold  is  controlled  by  Great  Britain,  mainly  in  South  Africa  and 
Australia.  This,  together  with  the  further  fact  that  less  than 
1%  of  the  world's  gold  comes  from  European  countries,  has  un- 
doubtedly had  a  great  economic  effect  in  the  conduct  of  the 
world's  business  during  the  war. 

The  United  States  holds  second  rank  in  the  production  of 
gold,  but  first  In  silver,  producing  about  30%  of  the  world's  total. 
Under  normal  conditions  Mexico  would  be  a  close  second,  with 
Canada,  Australia,  and  Germany  following.  Russia  is  un- 
questionably  the  leader  in  platinum,  and   Colombia   next. 

In  pig  iron  and  steel,  the  United  States  easily  holds  first 
rank,  with  an  average  production  In  recent  years  of  about  40% 
of  the  total.  Germany  follows,  with  about  25%.  The  United 
Kingdom  is  third,  and  France  and   Russia  divide  fourth  place. 

The  paper  by  Alcan  Hirsch,  of  the  Hirsch  Labora- 
tories, on  "Ferrocerium  Pyrophoric  Alloys,"  was  par- 
ticularly interesting  in  that  it  described  how  the 
demands  of  the  war  had  caused  the  development  of  a 
new  industry  in  the  United  States.  Mr.  Hirsch  described 
the  preparation  of  the  electrolyte  and  the  electrolyzing 
of  the  molten  cerium  salts,  as  well  as  the  manufacture 
of  the  well-known  cerium-iron  alloys. 

Theodore  Swann,  of  the  Southern  Manganese  Corpora- 
tion, presented  an  important  paper  on  the  ferromanga- 
nese  industrj^  and  its  development  within  the  United 
States.  He  stated  that  in  1914  the  United  States  pro- 
duced less  than  1%  of  its  ferromanganese  requirement, 
but  that  over  90%  would  be  produced  from  domestic 
supplies  in  1918;  that  though  the  average  recovery  of 
manganese  from  its  ores  was  73%,  there  were  possibili- 
ties of  increasing  this  recovery  by  careful  investigation 
of  the  process  of  reduction.  The  importance  of  the  elec- 
tric furnace  as  a  method  of  manufacturing  ferromjmga- 
nese  was  indicated.  Professor  Joseph  W.  Richards,  of 
Lehigh  University,  gave  an  excellent  summary  of  data 
concerning  the  ferroalloys,  commenting  on  the  ferro- 
alloys of  silicon,  tungsten,  uranium,  vanadium,  molyb- 
denum and  titanium. 

An  unusual  and  especially  valuable  feature  of  the  ex- 
position was  the  daily  journal  published  by  Chemical 
and  Metallurgical  Engineering.  The  more  important 
papers  were  given  in  full,  as  well  as  summaries  of  prog- 
ress made  in  different  lines  of  chemical  industry.  Illus- 
trations of  the  exhibits,  a  directory  of  exhibitors,  and 
editorial  comment  made  the  publication  a  useful  record 
of  events  to  the  visitors  and  a  valuable  reference  for  the 
engineer  who  might  desire  to  review  at  leisure  the  some- 
what crowded  happenings  of  the  week. 
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The  end  of  the  war  was  brought  visibly  nearer,  when 
Bulgaria  dropped  out  of  the  struggle  on  Sept.  30,  after 
her  plea  for  an  armistice  had  been  accepted  by  the 
Allies;  her  lines  had  been  shattered  during  the  week 
and  her  territory  invaded.  Operations  by  the  Allies 
against  other  belligerents  in  the  Balkans  continue.  The 
Austrians  are  withdrawing  in  Albania  and  the  Germans 
in  Rumania,  it  is  reported.  The  British  advance  con- 
tinues in  Palestine,  50,000  Turks  and  325  guns  having 
thus  far  been  taken  by  General  Allenby.  On  the  Western 
front,  the  greatest  battle  of  the  war  is  raging  from 
the  sea  to  the  Meuse,  and  the  Hindenburg  line  is 
rapidly  crumbling  under  the  Allied  pressure;  simul- 
taneous attacks  by  the  Americans  east  of  Argonne 
forest  and  by  the  French  to  the  west  overcame  the 
enemy's  main  defenses,  and,  continuing,  threaten  his 
communications;  the  French  dominate  the  Chemin  des 
Dames  ridge,  the  British  have  entered  Cambrai,  which 
is  in  flames,  and  the  Belgians  have  advanced  to  within 
two  miles  of  Roulers.  Brazil  has  closed  its  legation  in 
Vienna. 

The  Fourth  Liberty  Loan  campaign  was  '  officially 
opened  on  the  evening  of  Sept.  27  by  President  Wilson, 
who,  in  a  speech  in  New  York,  declared  there  will  be  no 
bargaining  with  Germany.  Drawing  of  numbers  for 
the  draft  of  men  registered  on  Sept.  12  began  in  Wash- 
ington on  Sept.  30.  The  President  addressed  the  Senate 
on  Sept.  30  and  urged  it  to  adopt  the  Woman  Suffrage 
resolution;  the  suffrage  resolution  was  defeated  in  the 
Senate.  The  regulations  for  licensing  platinum  were 
issued  on  Sept.  30  by  the  War  Industries  Board  and 
became  effective  the  following  day. 


Fuel  Requirements  of  the  United  States 

According  to  the  U.  S.  Fuel  Administration,  the  pres- 
ent annual  fuel  requirements  of  the  United  States  are 
about  as  follows: 

The  railroads  of  the  country  must  have  166,000,000 
tons;  125,000,000  tons  will  be  required  for  domestic 
lighting,  heating  and  cooking;  57,000,000  tons  went  into 
coke  last  year,  and  a  considerably  greater  amount  will 
be  required  for  this  purpose  this  year;  14,000,000  or 
15,000,000  tons  will  be  required  to  coal  ships;  public 
utilities  will  consume  35,000,000  tons;  13,000,000  tons 
will  be  used  by  the  coal  mines  themselves  to  develop 
power,  and  5,000,000  tons  was  estimated  to  be  the 
amount  needed  for  producing  ice  during  last  summer. 

Some  industrial  needs  are:  Steel  and  rolling  mills, 
24,000,000  tons;  brick,  tile  and  clay  products,  11,000,- 
000;  cement  manufactories,  8,000,000;  paper  mills, 
7,500,000;  foundries  and  machine  shops,  7,500,000;  cot- 
ton mills  Cwith  Southern  mills  using  wood  wherever 
practicable;,  5,000,000;  meat  packing  and  canning,  4,- 
000,000;  chemical  factories,  3,250,000;  glass  makers,  3,- 
000,000,  and  woolen  mills,  flour  mills  and  lumber  mills, 
2,000,000  tons  each. 


Iron  and  Steel  Prices  Continued 

The  President  has  approved  the  agreement  thi 
was  made  by  the  price-fixing  committee  of  the  Wj 
Industries  Board  with  the  representatives  of  the  in 
ore,  pig-iron  and  steel  interests  in  regard  to  the  co: 
tinuance  until  Dec.  31  of  the  prices  on  iron  ore  and  pi; 
iron  and  iron  and  steel  products.  Maximum  prices  no, 
prevailing  on  these  commodities  are  to  be  continued  ; 
effect  for  the  rest  of  the  year  1918,  with  the  followir 
exceptions,  as  given  in  the  official  announcement: 

1.  Lake  Superior  Iron  Ore — Base  prices  of  Lake  Superior  in 
ore  delivered  to  lower  lake  ports  are  increased  25c.  per  gross  ti 
on  and  after  Oct.  1,  1918,  subject  to  tlie  following  conditio) 
These  increased  prices  are  based  on  the  rail  freight  rates  no 
in  effect  and  on  the  present  lake  rates,  and  in  the  event  of  ai 
increase  or  decrease  in  either  rail  or  lake  rates  said  prices  slu 
be  increased  or  decreased  accordingly  on  all  deliveries  made  du 
ing  the  continuance  of  such  increased  or  decreased  freight  rates 

2.  Pig  Iron — The  base  price  on  basic  iron  is  increased  to  %', 
f.o.b.  furnace.  The  base  price  on  No.  2  foundry  iron  is  1: 
creased  to  $34  f.o.b.  furnace.  The  price  of  standard  bessetn 
iron  is  fixed  at  $35.20  f.o.b.  furnace.  The  above  prices  are  su 
ject  to  the  following  changes  from  previous  practice  as  regan 
delivery:  (a)  Pig  iron  produced  in  the  Virginia,  Tennessee,  ai 
Birmingham  districts  and  the  scattered  districts  south  of  tl 
Ohio  and  Potomac  rivers,  including  furnaces  at  St.  Louis,  M( 
but  not  including  furnaces  bordering  on  the  Ohio  River,  she 
be  sold  on  an  f.o.b.  Birmingham,  Ala.,  basis,  (b)  Pig  iron  pr 
duced  in  the  Eastern  district,  that  is,  from  all  blast  furnac 
situated  east  of  the  Allegheny  Mountains  and  north  of  the  Potomi 
River,  shall  be  sold  on  an  f.o.b.  Pittsburgh  basis,  (c)  Pig  Ire 
from  all  other  producing  districts  or  furnaces  shall  be  sold  f.o. 
furnace,   as  heretofore. 

No  new  contracts  calling  for  delivery  of  any  of  the  abo^ 
commodities  or  articles  on  or  before  Jan.  1,  1919,  are  to  specil 
a  price  unless  coupled  with  a  clause  making  the  price  subje 
to  revision  by  any  authorized  U.  S.  Government  agency,  so  thi 
all  deliveries  after  that  date  shall  not  exceed  the  maximu 
price  then  in  force,  although  ordered  or  contracted  for  in  tl 
meantime. 

All  manufacturers  and  producers  are  expected  1 
observe  the  maximum  prices  thus  fixed. 


Sweden  Seeks  Oil  From  Shales 

The  production  of  oil  from  oil  shales  or  slates  is  p 
ceiving  careful  attention  in  Sweden,  as  in  the  Unite 
States.  Shortage  of  oils  of  all  kinds,  for  which  wt 
conditions  are  responsible,  has  been  one  of  the  greatei 
difficulties  encountered  in  the  former  country.  A  resun 
of  the  situation  there,  in  this  regard,  has  recently  a] 
peared  in  Commerce  Reports,  being  reprinted  from 
Copenhagen  newspaper.  According  to  this,  an  alu: 
shale  is  found  in  Sweden,  especially  in  western  Gotlan 
that  is  comparatively  rich  in  oil  and  gives  5  to  6%  < 
crude  oil  by  distillation.  The  Scotch  oil  shales  are  s/l: 
to  yield  about  8%  by  weight,  but  the  Swedish  formatit 
can  be  more  easily  mined,  it  is  claimed. 

To  produce  an  amount  of  crude  oil  equivalent  to  tl 
14,000  tons  normally  imported  each  year  in  the  pr 
war  period  by  Sweden  would  require  about  280,000  toi 
of  the  Swedish  shale,  it  is  reported.  The  country  al: 
imports  normally  about  128,000  tons  of  refined  oil,  equi 
alent  to  an  additional  3,700,000  tons  of  shale.    The  tot 
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imports  are  therefore  equivalent  to  a  total  yearly  pro- 
duction of  4,000,0000  tons  of  shale.  The  crude  oil  pro- 
luced  from  this  shale  is  said  to  yield  about  70%  of 
istilled  oil  much  like  petroleum  in  composition.  The 
ndustry  has  been  brought  from  the  experimental  to 
he  practical  stage  and  a  company  has  been  formed 
0  develop  and  promote  it 


I      Eight-Hour  Day  for  U.  S.  Steel 

The  United  States  Steel  Corporation  has  adopted  the 
ight-hour  basic  day.  This  change  in  its  policy  became 
loerative  on  Oct.  1,  and  affects  the  greater  part  of  the 
iiOO  men  engaged  at  the  corporation's  mills,  mines, 
uiiiaces  and  transportation  organizations.  The  eight- 
^our  day  will  now  be  the  basis  for  calculating  wages 
iind  working  periods  for  these  employees,  ajid  it  is  ex- 
>ected  that  increases  in  wages  in  some  departments 
vill  result.  Announcement  of  the  new  order  was  made 
)n  Sept.  24  by  Judge  Elbert  H.  Gary,  chairman  of  the 
)oard.  The-  open-shop  plan  heretofore  in  force  through- 
)Ut  the  works  will  be  continued. 


United  States.  Leads  in  Ferroalloys 

"France  before  the  war  led  in  the  production  of  ferro- 
alloys, particularly  as  made  by  the  electric  process,"  says 
Won  Age  editorially  in  its  last  issue.  "Paul  Girod  was 
i  pioneer  in  this  field.  His  products  were  introduced 
n  all  steel-making  centers  of  the  world.  Germany  oc- 
cupied a  less  prominent  position,  but  her  work  in  this 
line  was  growing  in  importance,  particularly  as  regards 
;:;ontrol  of  the  tungsten  resources  of  Great  Britain  and 
[iS  a  seller  of  ferrotungsten  to  other  countries.  Great 
Britain  had  not  yet  awakened  to  the  possibilities  of 
ferroalloys,  and  the  United  States  was  not  very  far 
ahead  of  her. 

"A  striking  transformation  lias  taken  place  in  the 
last  four  years.  Today  without  doubt  the  United  States 
leads  the  world  in  the  production  of  all  kinds  of  ferro- 
alloys. More  ferromanganese  is  produced  here  than 
in  any  other  country,  and  it  is  not  improbable  that  we 
may  partly  displace  Great  Britain  as  an  exporter  to 
Canada.  These  exports  recently  have  grown  larger 
with  each  month.  In  electrically  made  ferromanganese, 
rapid  strides  are  being  made  here.  And  in  ferrosilicon, 
both  high  and  low  grades,  decided  progress  has  been 
made  recently  in  the  electric  grades. 

"In  other  ferroalloys,  particularly  those  of  tungsten, 
chromium  and  molybdenum,  as  well  as  of  vanadium  and 
uranium,  development  has  been  noteworthy  in  this 
country  as  the  war  has  progressed." 


Henry  R.  Merton  &  Company 

Henry  R.  Merton  &  Co.  have  been  refused  a  license 
under  the  Non-Ferrous  Metal  Industry  Act.  This  an- 
nouncement was  made  by  the  president  of  the  Board 
of  Trade  in  the  House  of  Commons  on  Aug.  6.  It  is 
assumed. that  unless  some  unexpected  development  oc- 
curs, the  company  will  have  to  cease  trading  in  the 
metals  comprise'^  within  the  terms  of  the  act.  Sir 
Albert  Stanley,  president  of  the  Board  of  Trade,  stated 
that  formerly  the  Metallgesellschaft  of  Frankfurt  held 
a  large  number  of  shares  in  Henry  R.   Merton  &  Co., 


but  it  holds  none  now.  The  Au.stralian  branch  of  the 
firm  of  Merton  has  been  closed  down.  The  present  direc- 
tors of  the  company  are  Messrs,  S.  Baer,  H.  Gardner,  W. 
Gardner,  0.  Lang,  E.  R.  Merton,  and  M.  WiLson,  all  of 
whom  are  British  subjects,  but  German  subjects  have  an 
Indirect  financial  interest  in  the  company,  .says  the 
Ironmonger,  for  Merton  &  Co.  own  11,875  shares  in  a 
Swiss  company  which  is  believed  to  be  under  German 
control. 

With  the  con.sent  of  the  British  government,  Merton 
&  ('o.  have  recovered  the  whole  of  their  shares  held  by 
enemies  in  return  for  the  surrender  of  their  own  hold- 
ings in  the  Metallgesellschaft,  but  it  now  appears  that 
although  it  has  purged  itself  of  its  direct  enemy  asso- 
ciations, the  company  still  falls  under  the  first  .schedule 
of  the  Non-Ferrous  Metal  Industry  Act.  That  sched- 
ule, under  six  headings,  recites  conditions,  any  onp 
of  which,  if  found  applicable,  precludes  the  grant  of  a 
license,  unless  the  Board  of  Trade  deems  it  expedient 
to  grant  one.  Apparently,  at  present  the  board  does 
not  do  so,  and  as  Merton  &  Co.  admittedly  come  within 
the  conditions  laid  down  in  the  first  schedule,  they 
have  no  right  of  appeal  under  Clause  5  of  the  act  to  a 
divisional  court  of  the  high  courts.  Such  an  appeal 
can  be  lodged  only  when  there  is  a  difference  of  opinion 
between  the  applicant  and  the  Board  of  Trade  aa  to 
the  first  schedule  applying  to  the  circumstances  of  his 
particular   case. 


Denmark  To  Receive  Metal  Supplies 

Copper,  iron,  steel  and  other  commodities  to  the  extent 
of  352,895  metric  tons  annually  will  be  exported  to  Den- 
mark, according  to  Danish-American  commercial  and 
shipping  agreements,  that  were  successfully  concluded 
and  signed  on  Sept.  18  by  the  War  Trade  Board  and  a 
special  Danish  mission,  after  prolonged  negotiations  in 
Washington.  The  quantities  of  mineral,  metal  and 
related  commodities  included  in  the  agreement  are  given 
us  follows  in  metric  tons: 

Kerosene,  gasoline,  lubricating  oils  and  greases,  crude  petroleum 
and  dark  refuses,  80,000,  including  not  over  7000  tons  of  lubricat- 
ing oils ;  copper  and  manufactures  of  copper,  including  brass. 
;5500  ;  brass  wire,  34  ;  brass  wire  screens  for  paper  making,  20  : 
biass  screws,  36  ;  iron  and  steel  products,  150,000 ;  manganes*- 
dioxide,  600;  nickel  and  manufactures,  14;  antimony,  25;  alumi- 
num and  manufactures,  132  ;  lead  and  manufactures,  3000  ;  tin 
and  tin  plate,  quantity  to  be  later  agreed  upon  ;  zinc  sheets,  3(mi  ; 
zinc  and  manufactures,  2700 ;  silver  and  manufactures,  14  ;  sul- 
phur, 270 ;  zinc,  lead  and  other  paints,  2500  ;  graphite,  100  : 
asbestos  (not  crocidelite),  275;  asphalt  (not  petroleum  residue). 
3250;  talc,  150. 

In  addition  to  the  above,  sundry  chemicals  are  in- 
cluded in  the  agreement,  and  various  instruments  for 
technical  and  scientific  purposes,  as  well  as  machinery 
and  parts,  if  approved.  No  articles  so  imported  into 
Denmark  are  to  be  directly  or  indirectly  reexported 
to  the  Central  Powers,  under  the  terms  of  the  agree- 
ment, nor  to  any  neutral  country  where  such  exporta- 
tion will  release  any  commodity  whatever  for  export 
to  Germany  or  her  allies. 


Iron  Mines  in  Ta.smania  may  be  purchased  by  the  Aus- 
tralian Government  to  retain  some  control  over  the  iron 
industries.  Premier  Watt  announced  on  Auc.  21)  that  an 
option  was  being  acquired  to  purchase  the  Blythe  River 
iron  mines  for  $550,000,  with  this  end  in  view. 


Kemember  [he  Comfort  Fund  of  the  27th  Engineers. 
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War-Minerals  Bill  Ready  for  Signing 

Owing  to  the  active  part  taken  by  the  President  in 
urging  the  passage  of  the  War-Minerals  Bill,  it  is  re- 
garded as  probable  that  he  will  sign  the  bill  without 
delay.  No  intimation  has  come  from  the  White  House 
as  to  whom  is  being  considered  for  administering  the 
act.  The  prevailing  opinion  is  that  the  powers  will  be 
divided  between  the  War  Industries  Board  and  the 
Bureau  of  Mines.  It  is  regarded  as  logical  that  matters 
of  allocation  and  price-fix-ing  would  go  to  the  War  Indus- 
tries Board,  although  the  opinion  has  been  expressed 
that  a  separate  administrator  will  be  named. 

The  House  made  little  objection  to  the  radical  changes 
made  in  its  bill  by  the  Senate.  In  fact,  Representative 
Stafford,  of  Wisconsin,  declared  that  "the  Senate  bill  is 
far  superior  and  much  more  conservative  than  is  the 
House  bill."  He  said  the  House  bill  was  "vicious  in 
providing  a  guaranteed  price  on  certain  metals,  re- 
gardless of  the  cost  of  production." 

Such  criticism  as  was  expressed  concerning  the  action 
of  the  conferees  in  departing  so  widely  from  the  ex- 
pressed opinion  of  the  House  was  aimed  at  the  increase 
in  the  appropriation  from  $10,000,000  to  $50,000,000. 
Representative  Mondell,  of  Wyoming,  said  "We  can  only 
approve  the  measure  in  the  hope  that  conservatism  will 
govern  and  control  in  the  execution  of  this  law.  No 
doubt  it  can  be  made  useful  and  helpful  to  the  end 
that  we  shall  secure  the  benefits  of  increased  production 
of  these  minerals  without  entailing  great  losses  on  the 
Treasury  or  improperly  interfering  with  orderly  devel- 
opment with  private  capital." 

In  the  course  of  the  debate  on  the  conference  report, 
the  following  colloquy  in  regard  to  copper  took  place: 

Mr.  Slayden  :  Copper  is  one  of  the  things  that  the  Government 
(loe.'i  require  in  time  of  war,  and  Germany  would  give  her  very 
soul  for  plenty  of  it  right  now.  It  is  true  the  Government  does 
not  propose  to  take  over  the  copper  mines.  But  the  Govern- 
ment has  done  this  thing,  which  I  think  is  entirely  unfair : 
It  has  compelled  the  copper  producers  to  sell  their  product  under 
the  market  value. 

.Mr.  Foster :  1  think  tlie  copper  pioducers  of  the  country  have 
not  lost  any  money,  I  will  sa.\  to  the  gentleman  from  Texas,  on 
the  price  that  the  Government  lias  fixed  for  coppei . 

Mr.  .Slayden :  That  is  not  the  question.  I  think  the  gentleman 
will  admit  that  the  producer  of  any  useful  conmiodity,  produced 
in   an  honorable  way,   is  entitled   to   the  market  value. 

.Mr.  F'ostei- :    He  is  entitled  to  reasonable  compensation. 

Mr.  Slayden :  He  is  entitled  to  the  market  valup,  in  my  judg- 
ment. That  is  the  way  I  view  cotton,  and  my  friend  from 
Arkansas,  Mr.  Wingo,  and  my  friend  from  Tennes.see,  .Mr.  Gar- 
rett, no  doubt,   agree  with   me   in   that   particular. 

Mr.    Ko8ter:    That  is  a   question   tliat   we  cannot  settle  here. 

Mr.  Slayden  :  For  some  time  copijer  has  been  quoted  in  I^iondon 
at  £122  per  ton,  whi<-h  figures  out  to  be  30c.  lb.,  as  1  make  it, 
while    produceiH    in     tills    counti'>'     were    compelled    to    .-^ill     Diolr 

•  opper  at  23 Jc.  a  j>ound. 

Mr.   WIngo :    I   beg   the  gentleman's   pardon.      The   pi-oducers  of 

•  •opper  have  been  given  a  price  which  they  themselves  know  is 
hiK^ity  remunerative.  I  have  been  protesting  against  allowing 
them  more  than  they  were  entitled  to  if  the  English  price  was 
maje  the  baHlH. 

.Mr.  Slayden  :  It  was  not  fixed  by  themselves.  They  protested 
agalnitt  the  price.  The  Rngllsli  price,  less  freight,  would  be  more 
profitable   to   the   produci-is. 


Mv.  I'"o.stei' ;  'Plioy  may  not  be  setting  all  Ihey  want,  but  they 
are  getting  all   the\-   ought    to   }ia\e. 

Mr.  Slayden:  1  do  not  tliink  they  are  getting  all  they  ought 
to  have.      I  think    tliey    .-^liould   get   the  market   value. 

Judging  from  the  mail  being  received  at  the  Bureau 
of  Mines,  a  general  impression  seems  to  prevail  in  the 
mining  districts  that  substantial  aid  is  to  be  extended 
to  those  who  desire  to  undertake  the  recovery  of  any  of 
the  war  minerals.  Prospectors  have  written  the  Bureau 
asking  for  everything  from  a  donkey  to  a  frying  pan. 
Officials  of  the  Bureau  point  out  that  the  purpose  of 
the  bill  is  not  to  help  mining  but  to  secure  supplies 
for  the  war.  If  mining  or  metallurgical  enterprises 
need  any  form  of  subsidy  or  help,  it  is  pointed  out, 
separate   legislation   must  be   obtained. 


Lead  Rationing  Working  Well 

The  War  Industries  Board  reports  that  the  process  of 
rationing  lead  is  going  along  satisfactorily.  The  sup- 
ply on  hand  at  consumers'  plants  is  sufficient  for  imme- 
diate needs.  Government  contracts  are  well  taken  care 
of.  The  situation  has  become  no  worse,  and,  if  any- 
thing, it  is  a  little  better. 

An  additional  demand  on  lead  is  being  made  by  the 
#se  of  foil  in  replacing  tin  tobacco  containers.  To  con- 
serve tin,  a  paper  container  is  being  used,  which,  how- 
ever, requires  the  wrapping  of  the  tobacco  in  lead  foil. 
Even  before  this  new  demand,  4Kc  of  the  entire  lead 
production  of  the  country  was  going  into  foil. 


Zinc  Substituted  for  Other  Metals    f 

Makers  of  less  essential  products  who  use  aluminum 
are  being  asked  by  Pope  Yeatman  to  substitute  ribbon 
zinc  or  other  metals  for  aluminum  wherever  possible. 
The  Eastman  Kodak  Co.  has  been  particularly  active  in 
reducing  the  amount  of  aluminum  used.  Its  use  is  also 
being  restricted  in  cooking  utensils,  fireless  cookers, 
toys,  novelties,  ornaments  and  in  vacuum  cleaners. 

Considerable  success  is  reported  in  the  substitution 
of  zinc  for  other  metals.  It  now  is  being  used  in  quan- 
tity for  coffin  linings,  for  boxes  to  be  used  as  containers 
and  in  the  manufacture  of  cans.  The  zinc  rolling  mills, 
Mr.  Yeatman  states,  are  showing  the  most  commendable 
enterprise  in  their  work  in  this  direction. 


Accident  Problems  Studied 

Among  the  subjects  considered  at  the  fifth  annual 
meeting  of  the  International  Association  of  Industrial 
Accident  Boards  and  Commissions,  which  was  held  in 
Madison,  Wis.,  Sept.  24  to  27,  were  the  need  for  uniform 
reports  of  exposure  to  accidents;  the  use  of  standard 
accident  and  compensation  tables;  surgical  treatment  to 
prevent  and  to  minimize  permanent  disabilities;  com- 
pensation in  cases  of  preexisting  disease  aggravated  by 
accident;  crippled  workers,  and  conservation  and  re- 
clamation in  the  industrial  army. 
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Regulations  Issued  for  Licensing  Platinum 


1  /I'ORE  than  150,000  licenses  must  soon  be  issued 
lyl  under  the  regulations  for  handling  platinum, 
If  M.  which  were  published  on  Oct.  1.  C.  H.  Conner, 
clef  of  the  platinum  section  of  the  War  Industries 
Bird,  made  public  with  the  regulations  an  explanatory 
.sljtement,  which,  incidentally,  is  the  first  to  be  issued 
b^he  platinum  section.  Mr.  Conner's  statement  is  as 
fdows : 

"he.  act  of  July  1,  1918,  (Public  No.  181),  limiting  the  .'^ale, 
pJsesslon  and  use  of  platinum,  iridium  and  palladium  and  com- 
pinds  thereof,  provides  that  these  metals  are  made  subject  to 
Jtain  terms,  conditions  and  limitations  of  the  Explosives  Reg- 
Bltions  Act  of  Oct.    6,   1917. 

nder  Sec.  21  of  the  E.xplosives  Act,  the  platinum  section  of  the 

r  Industries   Board,   Washington,    D.    C,   has   been   created    the 

ncy  to  which   all   matter.s  coming  undei-  this  act   pertaining  to 

itinum,  iridium  and  palladium   and   compounds  thereof  must  be 

[erred    for   license,   details   of   which    are   set   forth   in   a  special 

ular. 

JjPhe    rules    and    regulations    pertaining    to    this    act    have    been 

pared    with    much    care    and    labor    by   a   committee   consisting 

representatives   of  the   Bureau   of   Mines,   the   U.    S.    Geological 

vey.  the  Bureau  of  Standaids  and   the  War   Industries   Board. 

n    conformity    with    the    authoi-ity    delegated    to    the    platinum 

lotion   of   the   War   Industries    Board    to   administer   the   act,    this 

lisortunity   is   taken    to   outline,    in   a   general   way,    the   purposes 

H  be  accomplished  and  the-  policy   to  be  pursued. 

The  tw^o  main  purposes  to  be  served  by  the  enforcement  of 
I s  act  are : 

First,  the  securing  of  a  complete  survey  of  the  supplie.'^  of 
the  platinum,  iridium  and  palladium  of  the  country  through 
inventories  of  these  metals,  to  be  furnished  at  the  time  ap- 
Iplications   for   licenses   are   submitted. 

Second,  to  assist  the  Government  in  developing  an  ad- 
equate supply  of  these  metals  necessary  for  war  purposes  and 
lother  essential  uses. 

It  will  be  the  policy  of  the  "War  Industries  Board  to  disturb  as 
tie  as  possible,  consistent  with  the  administration  of  the  act 
id  the  objects  to  be  accomplished,  the  trades,  industries,  in- 
itutions  and  persons  affected  by  the  regulations. 
Few  people  realize  the  importance  of  platinum  in  the  war 
rogram.  Platinum  is  one  of  the  agencies  employed,  in  very 
irge  quantities,  in  the  production  of  sulphuric  and  nitric  acid, 
^cessary  ingredients  of  explosives.  It  is  also  used  in  the  manu- 
cture  of  scientific  and  surgical  instruments,  such  as  cautery  tips, 
.•podermic  needles,  etc.  :  electrical  measuring  instruments ;  X-ray 
ibes  :  fuses  for  firing  the  charges  in  guns  of  large  caliber ;  con- 
icts  for  telephone,  telegraph  and  wireless  systems ;  thermo- 
)uples  for  the  regulation  of  furnaces  in  the  heat  treating  of 
lells,  guns,  etc.,  and  winding  electric  furnaces.  Iridio-platinum 
)ntact  points  are  absolutely  essential  for  magnetos  operating 
jroplane  engines ;  also  for  the  successful  operation  of  trucks, 
actors  and  tanks  on  the  battlefield.  Chemical  laboi-atories  ai-e 
spendent  on  platinum  in  making  analyses  and  in  furthering  scien- 
flc  development.  The  dental  industry,  which  vitally  affects  the 
jblic  health,  requires  a  large  amount  of  platinum  and  palladium. 
The  requirements,  therefore,  for  platinum  for  war  and  essential 
jrpo.'5es  are  large,  and  the  supply  is  limited.  The  shortage  Is 
it  at  present  critical,  but  may  become  so  in  the  near  future, 
he  facts  are,  there  is  sufficient  platinum  on  hand  to  carry  the 
overnment  for  a  limited  time,  but  there  is  no  reserve  stock.  It  is 
fiportant — indeed  a  matter  of  vital  necessity — that  a  reserve 
J  built  up"  for  the  future. 

Russia  has  been  the  principal  souice  of  supply  in  the  past, 
he  chaotic  conditions  there  have  piactically  cut  off  that  source, 
therefore  becomes  necessary  to  develop  an  internal  source  of 
ippl>'.  Large  quantities  of  platinum  have  been  brought  into  the 
)untry  in  the  past,  and  have  found  their  way  into  trades,  in- 
Jstries,  chemical  laboratories,  etc.  It  is  from  these  sources  that 
le  Government  must  largely  depend  for  its  requirements  in  the 
iture. 

T*i  the  administration  of  this  act,  the  patriotic  coopei-ation  and 
^sistance  of  all   persons  affected   thereby   is  earnestly   requested. 

The  Explosives  Act  was  amended  on  July  1  by  the  ad- 
ition  of  the  following  provisions : 

Provided,  That  any  license  issued  under  the  act  of  Oct.  6.  1917, 
lay  be  canceled  by  the  director  of  the  Bureau  of  Mines  if  the 
Jrson  to  T/hom  such  license  was  issued  shall,  after  notice  and 
n  opportunity  to  be  heard,  be  found  to  have  violated  any  of  the 
revisions  of  the  act. 

P'ovitiecl    further.    That    platinum,    Iridium,    and    pnllndium    ;nid 


compounds  thereof  are  hereby  made  subject  to  the  terms,  condi- 
tions, and  limitations  of  said  act  of  Oct.  6.  1917,  and  the  director 
of  the  Bureau  of  Mines  is  hereby  authorized,  under  rul»-8  and 
regulations  approved  by  the  Secretary  of  the  Interior,  to  limit 
the  sale,  possession,  and  the  u.sc  of  said  material. 

The  regulations  which  will  govern  the  handling  ol 
platinum  were  prepared  by  a  committee  consi.sting  of 
Hennen  Jennings,  Bureau  of  Mines,  chairmun;  C.  L. 
Par.sons,  Bureau  of  Mines;  C.  H.  Conner,  War  Industrie.s 
Board;  J.  M.  Hill,  U.  S.  Geological  Survey;  and  W.  F. 
Hillebrand,  Bureau  of  Standards.  The  regulations  follow: 

The  following  regulations  are  hereby  promulgated  under  th-- 
provisions  of  the  act  of  Oct.  6,  1917  (40  Stat..  3S5),  as  amended 
by  the  act  of  July  1,  1918  (Public,  No.  181),  authorizing  the 
director  of  the  Bureau  of  Mines,  under  rules  and  regulations 
approved  by  the  Secretary  of  the  Interior,  to  limit,  during  th«- 
period  of  the  war,  the  sale,  pos.session,  and  use  of  platinum,  irid- 
ium, and  palladium,  and  compounds  thereof: 

Sec.  1.  The  War  Industries  Board  Is  hereby  designated  undei 
Sec.  21  of  the  act  of  Oct.  6,  1917,  and  the  Presidents  proclama- 
tion of  Oct.  26,  1917,  as  the  agent  of  the  director  of  the  Bureau 
of  .Mines  in  the  execution  of  the  regulations  as  hereinafter  in- 
dicated. 

Sec.  2.  From  and  after  the  date  of  these  regulations,  under  the 
penalties  prescribe!  by  Sec.  19  of  the  act  of  Oct.  6,  1917'.  nr. 
person^  shall : 

Par.  a.  Use  any  platinum  or  platinum  .scrap,  iridium  or  iridium 
scrap,  palladium  jr  palladium  sci*ap,  and/or  compounds  thereof.  In 
the  manufacture,  alteration,  or  repair  of  any  ornament  oi  article 
of  jewelry. 

Par.  b.  Manufacture  for  use  in  dentistry  any  metal,  metal 
parts,  or  alloys  containing  more  than  20%  by  weight  of  platinum 
or  40%  by  weight  of  platinum,  iridium,  and/or  palladium  com- 
bined, or  manufacture  supplies  therefrom. 

Sec.  3.  From  and  after  the  date  of  the.se  regulations,  under 
the  penalties  prescribed  by  Sec.  19  of  the  act  of  Oct.  6.  1917.  no 
person  .shall  without  a  license — 

Par.  a.  Purchase,  sell,  barter,  or  deal  in  unmanufactured  plat- 
inum, iridium,  oi-  palladium,  or  compounds  thereof  (including 
crude,  scrap,  filings,  polishings,  or  sweeps),  except  that  sales  may 
be  made  without  a  license  to  an  authorized  agent  of  the  United 
States  or  to  a  licensee  authorized  to  purchase  the  same  ;  or  pos- 
sess for  more  than  90  days  after  the  date  of  these  regulations 
one  ounce  troy,  or  moie,  of  such  unmanufactured  platinum,  irid- 
ium, palladium,  or  compounds  thereof. 

Par.  b.  Possess,  use,  sell,  purchase  or  barter,  for  purpos«-s 
connected  with  his  business,  platinum,  iridium,  palladium,  or 
compounds  thereof  (except  that  sales  may  be  inade  without  license 
to  an  authorized  agent  of  the  United  States,  or  to  a  licensee 
authorized  to  purchase  the  same),  if  such  person  be  engaged  in — 

No.  1.  Producing  platinum,  iridium,  or  palladium,  or  compounds 
thereof,  by  mining. 

No.  2.  Producing  sulphuiic  acid,  nitric  acid,  oi-  other  chemical 
products  where  platinum,  ii-idium,  palladium,  or  compounds  there- 
of ai-e   used   in   such   production. 

No.  3.  Impoi-ting  oi"  exporting  platinum,  iridium,  oi-  palladium. 
or  compounds   tliei'eof. 

No.  4.  Producing  platinum,  iridium,  or  palladium,  or  com- 
pounds thereof,  either  as  a  primary  product  or  as  a  byproduct  of 
smelting  or  refining. 

No.  5.  Manufacturing  electrical  appliances  and/or  parts  there- 
of  containing    jilatinum.    iridium,    or    palladium,    or    compounds. 

No.  <-.  Manufacturing  surgical  appliances  and  X-ray  apparatus 
containing  platinum,  iridium,  or  palladimn.  or  compounds  thereof. 

No.  7.  IManufacturing  chemical  apparatus  and  reagents  of  all 
kinds  containing  platinum,   iridium,   or   palladium,   or  compounds. 

No.  8.  Conducting  or  operating  chemical  laboratories  in  which 
platinum,   iridium,  or  palladium,  or  compounds  thereof,  are  used. 

No.  9.  Manufacturing  scientific  instruments  containing  platinum, 
iridium,  or  palladium,  or  compounds  thereof. 


'Sec.  19  of  the  act  of  Oct.  6,  1917,  Is  as  follows: 
"That  any  person  violating  any  of  the  provisions  of  this  act. 
or  any  rules  or  regulations  made  thereunder,  shall  be  guilty 
of  misdemeanor,  and  shall  be  punished  by  a  fine  of  not  more 
than  $5000,  oi-  by  imprisonment  not  more  than  one  year,  or 
by  both   such   fine   and    imi)risonment." 

"  -The  word  "person,"  for  the  purposes  of  these  regulations,  shall 
be  construed  in  ac(Oidan<f  witli  the  definition  contnlni-d  in  Sec. 
4   of  the  act   of  Oct.    6.   1917.   which    is   as   follows: 

"That  tliP  word  "person"  when  used  hcrr-in  shall  inchidi-  states, 
territories,  the  District  of  Columbia,  Alaska,  rind  other  di'penden- 
cics  of  the  United  States,  and  municipal  subdivisions  thereof,  in- 
dividual <'itiz''ns,  firms,  associations,  societies,  and  corporations 
of  the  United  States  and  of  other  countries  at  pt'ace  with  the 
Uniicii  States."' 
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No.  10.  Manufacturing  and/or  distributing  dental  supplies  con- 
taining   platinum,    iridium,    or    palladium,    or    compounds    thereof. 

No.  11..  Manufacturing  and  or  dealing  in  jeweliy  oont.nnins 
platinum,  iridium,  or  palladium  or  compounds  thereof. 

Xo.  12.  Manufactuiing  oi  producing  any  article  or  product  not 
mentioned  above  -where  such  business  requires  more  than  one 
ounce  troy  per  month  of  platinum,  ii-idium,  oi-  palladium  or  com- 
pounds thereof. 

Sec.  4.  Applications  for  licenses  shall  be  made  under  oaili  to 
any  licensing  agent  duly  authorized  under  the  act  of  Oct.  6,  1917, 
as  provided  in  the  regulations  issued  under  this  act. 

Sec.  5.  Eveiy  applicant  for  a  license  will  be  required  to  submit 
with  his  application  a  sworn  inventory  of  all  platinum,  iiidium, 
or  palladium  or  compounds  thereof  in  his  possession  or  control ; 
and  every  licensee  will  be  requiied  to  submit  at  such  times  as 
may  be  designated  by  the  War  Industries  Boaid  a  swoin  in- 
ventory of  his  holdings  of  platinum,  iridivmi,  or  palladium  or 
<onipounds   thereof  in   whatevei-  form   they   may    be. 

The  director  of  the  Buieau  of  Mines,  at  the  reque.'^t  of  the  War 
Industries  Board,  may  at  any  time  require  from  any  user  or 
possessor  a  detailed  sworn  inventory  of  any  and  all  materials  held 
by  him  containing  platinum,  iridium,  palladium  or  compounds 
thereof,  and  such  inventory  must  be  furni.shed  pi-omptl.\  upon 
receipt  of  such  requirement. 

Sec.  6.  All  licenses  shall  be  issued  in  the  name  of  the  directoi- 
of  the  Bureau  of  Mines  and  countersigned  and  delivered  by  the 
War  Industries  Board,  and  shall  be  and  remain  subject  to  the 
following  conditions : 

Par.  a.  Each  license  shall  contain  such  appropriate  conditions 
as  the  Bureau  of  Mines,  through  the  War  Industries  Board,  may 
impose. 

Par.  b.  The  Bureau  of  Mines,  through  the  War  Industries  Board, 
may  change  the  conditions  of  the  license  from  time  to  time,  as 
It  may  deem  necessary. 

Far.  c.  Records  shall  be  kept  TDy  each  licensee  of  all  his  sales, 
purchases  and  other  transfers  of  platinum,  iridium,  or  palladium 
or  compounds  thereof,  and  of  articles  containing  platinum,  iiidium, 
or  palladium  or  compounds  thei'eof,  with  the  names  and  addresses 
of  the  purchasers,  sellers,  and/oi'  transferees,  and  the  quantities 
involved,  which  records  shall  be  open  at  all  reasonable  times  to 
the  duly  authorized  representative  of  the  director  of  the  Bureau 
of  Mines. 

Par.  d.  Any  and  all  platinum,  iridium,  or  palladium  or  com- 
pounds thereof,  acquired  under  the  authority  of  such  license,  shall 
be  used  strictly  for  the  purposes  and  in  the  manner  stated  in 
surh  license. 

Pai-.  e.  Upon  request  of  the  War  Industries  Board,  the  licensee 
shall  report  the  prices  at  which  sales  of  his  products  containing 
platinum,  iridium,  or  palladium  or  compounds  thereof  are  being 
made,  and  the  right  to  prohibit  further  sale  of  such  articles  at 
prices  deemed  exorbitant  by  it  is  reserved  to  the  War  Industries 
Board. 

Sec.  7.  Any  licenses  issued  hereunder  may  be  revoked  for  viola- 
tion of  any  of  these  regulations,  or  for  violation  of  any  of  the 
conditions  contained  in  such  license,  or  if  such  revocation  is 
deemed  necessary  or  advisable  for  purposes  of  the  national  se- 
curity and   common    defence. 

Sec.  8.  The  War  Industries  Board  will,  upon  request,  furnish 
a  list  of  Government  agents  or  licensees  authorized  to  purchase 
platinum,  iridium,  oi-  palladium  or  compounds  thereof.  Neither 
the  United  States  nor  its  representatives  will  assume  any  re- 
sponsibility, financial  or  otherwise,  where  sales  are  made  to 
licensees. 

Sec.  9.  The  prices  at  which  platinum,  iridium,  or  palladium 
will  be  purchased  by  a  duly  authorized  agent  of  the  TTnited 
States  or  by  such  licensee  as  may  be  autliorized  to  pur- 
cha.se  or  sell  platinum,  iridium,  or  palladium  or  compounds  there- 
of, will  be  .such  piices  as  may  be  deteimined  by  the  proper  Gov- 
ernmental  agency   authorized   to  determihe  such    prices. 

Sec.  10.  Whenever  such  Goveinment  agents  and  such  licensees 
as  may  be  authorized  to  purchase  platinum,  iridium,  or  palladium 
or  compounds  thereof,  shall  refuse  to  purchase  the  same  from 
any  person  who  is  compelled  b>  these  regulations  to  sell  the 
.same,  or  is  forbidden  by  these  regulations  to  possess  or  use  the 
.same,  then  sufh  person  shall  promptly  notify  the  platinum  sec- 
tion,  Wnr   Industries    Board,  W^ashington,    D.    C. 

Sec.  11.  These  regulations  shall  not  operate  to  relieve  any 
perwjn  upon  whom  an  order  requisitioning  platinum,  iridium,  or 
palladium  or  compounds  thereof  may  have  been  or  may  hiicafter 
be  served,  from  any  obligation  imposed  upon  him  by  sucli   order. 

He<-.  12.  The.se  regulations  arc  supplemental  and  amendatory 
to  the  regulations  licr'-tofore  i.ssued  under  the  Kxplosives  Act  of 
Oct    6,   1917. 

The  rej,rulations  are  issued  over  the  signature  of  Van. 
H.  Manning,  Director  of  the  U.  S.  Bureau  of  Mines,  and 
Franklin  K.  Lane,  Secretary  of  the  Interior.  They  were 
approvffi  Auvr    17,   1918'. 


September  Mining  Dividends 

The  total  amount  disbursed  as  mining  dividends  i 
September,  1918,  as  was  to  be  expected,  showed 
marked  decrease  from  the  payments  in  the  corresponc 
ing  month  last  year.  However,  only  two  or  three  coir 
panies  found  it  necessary  to  pay  less  this  quarter  tha, 
they  did  in  the  preceding  one,  and  the  decreases  wer 
not  great.  The  porphyry  companies  were  among  thos 
which  did  not  cut,  from  which  it  would  appear  that  th 
increase  in  the  price  of  copper  has  helped  to  countei 
balance  the  prevailing  high  costs  and  other  disturbin 
conditions. 

United  State.-.  Alining  and 

Metallurgical  Companies  Situation 

Ahnieek,  e Mich. 

Allouez,  c Mich. 

.\in.  Sm.  and  Ref.,  con.      U.  S.-Mox. 

Am.  Sm.  and  Ref.,  pfd  P.  S.-Mox. 

Argonaut,  g Calif. 

Caledonia,  l.s Ida. 

Calumet  &  Arizona,  c \riz. 

Calumet  &  Hecla,  c Mich . 

Chine,  c N.  M. 

Cons.  Ariz.  Sm.,  c .\riz. 

Copper  Range,  c Mich, 

Cresson  Cons.,  g Colo. 

Eagle  &  Blue  Bell,  l.s Utah 

Eastern  Talc Vt. 

Electric  Point,  c Wash. 

Federal  Min.  &  Sm.,  pfd U.  S. 

Golden  Cycle,  g Colo. 

Hecla,  l.s Ida. 

Homestake,  g S.  D. 

Internal.  Nickel .^ U.  S.-Can. 

Iron  Cap,  c * Ariz. 

Isle  Royale,  c Mich. 

Kcnncnott,  c 

Magma,  c Ariz. 

Nevada  Con.,  c Nev. 

OIcJ  '~*ominion,  c Ariz. 

Oroville  Dredg Calif. 

Osceola,  c Mich. 

Phelps  Dodge U.  S. 

Quincy,  c Mich. 

Ray  Con.,  c Ariz. 

St.  Joseph  Lead Mo. 

Tintic  Standard,  1.  c Utah 

Tonopah  Ex.,  g.  s Nev. 

United  Eastern,  g Ariz. 

Utah  Con.,  c Utah 

T'tah  Copper Utah 

Canadian  Companies  Situation 

Hedley,  g B.  C. 

Kerr  Lake,  s .    .    Ont. 

Min.  Corpn.  of  Can.,  s Ont. 

Holding,  Companies  Situation 

General  Dev U.S. 

Yukon  Alaska  Trust 

(a)  Payable  in  Liberty  Bonds  and  War  Savings  Stamps.  ^ 

(b)  Payable  $6  in  cash,  $2  in  4J%  Liberty  Bonds.  X 

The  table  shows  that  36  United  States  mining  an( 
metallurgical  companies  in  September,  1918,  paid  $23, 
553,456,  compared  with  $34,463,831  paid  by  43  com 
panies  in  the  corresponding  month  last  year.  Canadiai 
companies  paid  $497,260,  against  $760,604  last  year 
and  holding  companies,  $293,433,  'a  decrease  of  $150, 
000  from  last  year. 

Yukon  Gold  Co.  discontinued  its  regular  payment) 
this  quarter,  the  reason  being  the  reduced  income  du( 
to  abnormally  high  cost  of  everything  entering  into  gok 
mining. 

The  Phelps  Dodge  Corporation  paid  $8  this  quarter 
compared  with  $6  in  June,  1918,  but  designated  |J 
as  a  payment  from  reserve  for  depletion,  and  distributee 
it  in  the  form  of  4]  %  Liberty  Bonds. 

The  Utah  Consolidated  reduced  its  quarterly  payment 
from  50c.  to  25c.,  and  the  General  Development  Co. 
from  $1  to  75c.  per  share. 

The  totals  for  the  first  nine  months  of  the  year  art 
as  follows:  United  States  mining  and  metallurgica 
companies,  $129,528,608;  holding  companies,  $1,728,438; 
Canadian,  Mexican,  Central  and  South  American  com- 
panies, $13,242,350. 
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1,499.5^ 

1   00 

297.07 
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82,38 

2.00 

I92,3C 
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3,600,00 

2  00 

220,0C 

.75 

1.182,38 
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.05 
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Comfort  Fund  Gets  Windfall 

Vth  the  coming  of  autumn  the  leaves  are  falling, 

tidme  drifted  into  the  office  the  other  day  all  the  way 
•01  the  Mount  Elliott  mine  in  Queensland,  Australia. 

;  v.s  a  gum  tree  leaf  in  the  shape  of  a  check  for  £20, 
hii  was  accompanied  by  a  message  saying: 

l\i  a  little  gum  leaf  toward  the  Comfort  Fund  for  those  givai 

,y3)f  Amej  ica  and  from  away  back  my  greetings  to  them. 

^  are  told  that  there  are  numerous  eucalyptus  trees 
alifornia,     no  doubt  brought  from  Australia,  and 

Tips  they  have  also  followed  the  flotation  oil  to  other 
^ties.  "Gum  leaves"  like  the  above  are  eagerly  wel- 
nd  for  the  Comfort  Fund  and  will  be  an  evergreen 
ki  that  friends  have  not  forgotten  the  27th  Engineers. 

HOW    THE    COMFORT    FUND    ST<VNIJ&^ 

,\    acknowledged    $14,436.00 

Bain    10.00 

ley    10.00 

i.o  Vasseur    (second   contribution)     10.00 

Wraith     25.00 

Wheeler    10.00 

I:i   Mine  Operators'  Association 100.00 

..    K.   Wallace .lO.OO 

Bowen  5.00 

Brown  and  M.  W.  Hay  ward    16.00 

nCap  Copper  Co 50.00 

i.  Smith   10.00 

I  Geary    5.00 

Wolf    .• 10  00 

.    Siebold    10. 00 

.  Kee   10.00 

|.    Grether    5.00 

;))n  J.   Thomas    10.00 

Eurich    10.00 

).ty  Bell  Gold  Mining  Co 200.00 

e  Wntt  Smith    15.00 

fiated   Miners  of  the  University  of  Idaho 10. 00 

1  Idria  Quick.silver  Mining  Co 100.00 

Burrall    25.00 

rgston   Wernecke    5.00 

'.   Mathewson    50.00 

est  to  June  26    82.61 

r.   Hixon    10.00 

L  Canby    10.00 

i.    Guggenheim    10.00 

ard  Tavis    5.00 

in    Guggenheim 100.00 

Kelley    10.00 

inon  Del  Mar   4.00 

ner    S.    Smith    5.00 

H.   Coghill    10.00 

Din    Crocker     10.00 

.  Dewey   10.00 

louth   Consolidated   Gold   Mines,    Ltd 100.00 

ed  Pastern  Mining  Co 50.00 

A.    \/ilson    20.00 

r   Lachmund    (fifth    contribution) 10.00 

Rowland    Cox 10.00 

.  Huntoon    5.00 

ka  Mining  and  Engineering  Society   50.00 

I.   Benedict    3.00 

redge  Walker    25.00 

;  Mella    25.00 

ard   McCarthy    .  .  .  ■ 100.00 

.   Houser    10.00 

ion   Mining   Co 50.00 

am    H.    Kinnon    30.00 

.  O'Brien .  10.00 

jr  W.    Strauss    10.00 

;ana  Society  of  Engineers    50.00 

R.    Atkeson    2.50 

les  Le  Vasseur   (third  contribution)    5.00 

k    CarroU    10  00 

.  Hastings,  Jr 5.00 

.  Woodbridge    5.00 

^ey   B.    SmaU    10.00 

,  Porter    10.00 

'.   Taggart    10  00 

.  Farish    25.00 

:.  Sherrv    10.00 

:.  Hamilton    50.00 

ge   O.    ArgaU    10.00 

,  R 15.00 

r  Lachmund    (sixth   contribution) 10.00 

[.   Arnold    10  00 

\..   Wolf    3.00 

lovees  of  Utah  Leasing  Co.,  Xewhouse.   ITtali 20.-^0 

loyee.<?   of   Braden    Copper   Co 112.50 

les  A.  Mitke   (second  contribution) 10.00 

F.   Colvocoresses 25.00 

les  Le  Vasseur   (monthly)    5.00 

[.   Wethev    25.00 

ord  Eaton    25.00 

I.  Hunner    5.00 

I.   Thomson    25.00 

bers  of  the  A.I.M.E.   meeting  in  Colorado   Springs, 

PL  4.  1918    215.00 

Miles    25.00 

.  Wilmarth    25.00 

^e  admit  that  the  gum  tree  is  an  evergreen  and  that  it  i.s 
ig  in  Australia  now.    .\nyhow  we  received  the  "leaf." — Editor] 


Frederick    MaoCoy ,  a, 

^^hi^firh °f  iofif  '';^''i^*'^..  •'''P""     contribution  *  Ve^elv^d 

H.    V    CrolL  .                   Gilmore jgo.Jt 

American   Zinc '  institute  ".'.]['.][['.['. iftn?.(!u 

w"F^V?ne^^^^^" ::::::::::::::::::::::  'Toi; 

Earl  B.'^J^ne- :::::::::::: :::::: 'tZ 

HjT;am  D.  McCaskey .'. w)  00 

tv/p/'S"-^.:::: ■■■■'■■■■■  ! 

H^win  E.  Chase .:::::.'::;.■:■: ,n « 

.&'G;'Siei''rr.^"«^'^:;::::::;:;;;:;;;:;;;;;;  lis 

'^°^"'    $18,486.97 

Make  your  checks  payable  to  W.  R.  Ingalls,  treasurer 
of  the  Association  of  the  27th  Engineers. 


Capi 


)tain  Irving's  Death 

We  have  received  the  following  letter  from  Fred 
Searls  to  John  Gray,  describing  the  great  work  that  Cap- 
tain Irving  had  been  doing  and  how  he  died.  His  mul- 
titude of  friends  will  be  glad  to  read  this  letter,  speak- 
ing right  from  the  heart,  which  we  are  authorized 
to  publish. 

France,   July   28th,    1!)18. 
Dear  John : 

This  i.s  the  flr.st  opportunity  I  have  had  of  writing  you  con- 
cerning Captain  Irvings  death.  Poor  old  John ;  he  literally 
worked  himself  to  death.  Died  of  pneumonia  at  midnight  July 
20th.  The  real  story  is  this;  He  came  down  from  the  11th  to  the 
Army  Engineers*  School  last  Decembei-  and  entered  on  the  matter 
of  developing  and  teaching  dug-out  construction  to  the  A.  r-:.  F 
It  was  a  bit  of  far  cry  from  his  own  work  to  come  down  to 
practical  details  of  mine  work.  But  he  applied  the  .same  ability 
and  tireless  energy  to  it  that  he  showed  in  other  things,  and  he 
got  ahead  with  it  in  a  way  that  was  remarkable.  I  can't  tell 
you  how  much  credit  he  deserves  for  it  or  how  much  use  the 
work  has  been  and  will  he  to  the  army.  I  came  down  here  at 
his  request  to  help,  and  in  the  matter  of  previous  experience  and 
knowledge  of  .such  things  I  probably  had  (luite  an  edge  on  him. 
But  in  accomplishment  and  learning  the  game,  he  passed  me 
like  an  express  train.  He  was  the  foremost  authority  over  here 
on  these  things,  and  he  leaves  a  lot  of  firm  friends  in  the  army 
game. 

I  was  almost  glad  that  we  lost  the  Star  decision,  because  I 
told  him  about  it  the  last  time  I  saw  him  conscious,  and  it 
cheered  him  up  so  much. 

He  was  just  getting  out  these  new  E.  F.  N.  and  was  working 
all  hours  at  G.  H.  Q.  He  came  down  here  on  the  9th,  ill.  and  went 
to  the  hospital  on  the  11th,  with  this  three-day  fever  that  has 
been  hitting  us  all.  "We  thought  nothing  of  it.  and  by  the  15th 
he  was  much  improved.  The  next  day  he  suffered  a  relapse  and 
develoi)ed  pneumonia.  We  got  expert  doctors  in  consultation,  and 
I  can  say  truthfully  that  everything  possible  was  done.  He  didn't 
have  any  resistance ;  was  worn  out,  and  he  just  got  worse  and 
worse  until  he  died. 

He  was  buried  with  full  military  honors  in  Cemetery  13,  A.  E. 
F.,  Grave  58. 

I  lost  the  best  friend  I've  had  in  the  army.  In  addition,  he 
was  my  captain,  and  I  had  come  to  regard  him  in  this  respect 
in  rather  a  different  way  from  the  old  Butte  days.  He  was  a  fine 
man.  John,  and   it  wa.s   good   to  serve   under  him. 

I  wi-ote  to  Kemp  and  to  Irving's  uiicle  in  Xew  York.  Would 
you  send  a  synopsis  of  this  letter  to  Will  Clark  and  to  Winchell? 
I  think  they  would  be  interested  in  knowing  that  John  was  ac- 
comiilishing  something  worth  while  over  here,  and  the  details 
of  his  death. 

As  for  me — I'ln  doing  what  I  can ;  part  of  the  time  at  the 
front  and  part  at  this  school.  Have  seen  some  fighting  and 
know  what  the  game  is.  It's  a  tough  one.  and  while  I'm  wishing 
I  were  in  the  infantry,  I  think  I'll  get  plei\ty  of  chance  before 
it's  through.  Our  men  are  remarkable — with  scant  training  and 
no  experience  they  go  in  and  clean  everything  uj).  It  makes  a 
man  proud  to  be  in  this  man's  army.  They're  afraid  of  nothing 
and  like  the  going.  Heard  a  sergeant  praising  the  Ibilians  naively 
the  other  day:  "Yes — they're  all  right:  follow  us  anywhere." 
And  the  Yanks  aren't  following  anybody,  not  even  the  veteran 
French  heroes.     Only  Fritzie. 

Guess    that's    enough    optimism — looks    like    a    long    hard    game 

to  me.  Yours, 

SRARLS 

Today  is  an  opportune  time  to  setkd  a  check  for  tke 
Comfort  Fund  of  the  27th  Engineers. 
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Trade  Unions  for  Professional  Engineers 

**T  ABOR,  from  the  aristocratic  munition  worker  to 
I  >  the  lowly  scavenger,  has  shown  us  the  power  of 
organization,  and  now  it  is  the  turn  of  the  higher  grades 
to  embrace  trade  unionism  almost  as  a  measure  of  self- 
preservation.  Realizing  that  the  government  will  recog- 
nize only  those  who  are  efficiently  organized,  the  profes- 
sional engineer  seems  to  have  had  it  driven  home  to 
him  that  if  he  is  to  be  listened  to,  like  the  workmen 
whom  he  controls,  he  must  combine.  Therefore,  we  may 
shortly  expect  to  find  that  the  great  bulk  of  those 
engaged  in  every  branch  of  electricity  supply,  from  the 
chief  engineer  downward  to  the  workmen,  will  be  organ- 
ized in  a  trade  union.  So  far  as  this  particular  branch 
of  industry  is  concerned,  dissatisfaction  has  been  grow- 
ing, because,  while  municipalities  and  the  Committee  on 
Production  have  constantly,  under  threats  of  strikes, 
granted  increased  wages  to  their  workman,  they  have 
as  consistently  ignored  the  professional  men  in  their 
employ.  Even  chief  engineers  and  their  staffs,  it  is 
argued,  feel  the  increased  cost  of  living,  and  the  way 
in  which  their  claims  have  been  neglected  has  been 
largely  responsible  for  a  step  which  cannot  fail  to  have 
a  material  influence  on  the  industries  of  the  country. 
The  decision  has  been  come  to  with  considerable  reluc- 
tance, but  conditions  have  made  it  essential  that  there 
should  be  this  extension  of  trade  unionism,  which  may 
be  expected  to  spread  to  all  forms  of  public  utility  and 
similar  undertakings.  Are  we  in  for  strikes  of  the  chief 
engineers  and  their  staffs,  and  will  London  come  out  in 
sympathy  with  other  towns,  or  vice  versa?  Some  inter- 
esting possibilities  are  foreshadowed,  and  the  workman 
may  yet  find  himself  unable  to  work  because  his  chief 
has  'come  out.'  " 

We  quote  the  above  from  our  esteemed  British  con- 
temporary, the  Ironmonger.  We  do  not  take  it  seriously, 
but  as  a  humorous  idea  that  is  incisive  there  is  much  in 
it.  We  use  the  designation  "engineers"  in  a  different 
sense  from  what  they  do  in  Great  Britain.  Adhering 
to  our  own  vernacular,  suppose  the  engineers  of  the 
country  should  unionize  themselves  and  go  out  on  strike 
for  shorter  hours,  higher  wages,  time  and  a  half  for 
overtime  and  double  time  for  Sundays  and  holidays. 
Everybody  knows  that  they  have  meritorious  claims  for 
generous  consideration  on  all  of  those  grounds.  How 
long  would  our  railways,  factories  and  mines  run  with- 
out them?  Russia  may  give  an  answer,  though  not 
owing  to  the  intelligentsia  going  out  on  strike,  but 
rather  to  the  mistaken  idea  of  the  proletariat  that  knowl- 
edge and  experience  are  unnecessary.  Flooded  mines, 
frozen  furnaces,  and  wrecked  railways  soon  furnished 
object  lessons  to  the  contrary. 

American  engineers  will  never  unionize  themselves 
and  strike;  for  ideas  of  patriotism,  industry  and  effi- 
ciency that  have  been  bred  into  them  forbid.  Waste  of 
material  and  waste  of  time  are  equally  abhorrent  to  the 


men  of  this  profession.  Their  minds  are  imbued  w: 
the  governing  idea  of  accomplishment.  They  have 
thought  that  conflicts  with  the  wish  to  do  a  full  da 
work  and  do  the  most  in  that  day  that  can  possibly 
done.  Their  greatest  achievements  are  when  they  redi 
cost  of  production.  Then  they  feel  that  they  have  dc 
something  whereof  they  can  be  proud;  and  so  they  c. 
for  they  have  contributed  to  the  material  benefit  of 
of  their  fellow  men.  The  engineer  loves  his  work  ;' 
gets  his  greatest  pleasure  in  doing  it.  His  remunerat 
is  to  him  a  subordinate  consideration.  Both  capital! 
and  labor  unions  take  advantage  of  him,  when  tl 
ought  to  cherish  him  and  be  very  kind  to  him.  But 
are  glad  that  engineers  are  just  as  they  are,  and  ( 
country  has  reason  to  be  glad  about  having  them  in  i 
emergencies  of  the  last  18  months. 


Is  Cotton  Still  Immune? 

THE  irate  senators  from  the  South  gave  Mr.  Ban 
an  uncomfortable  quarter  of  an  hour — or  hour  a 
a  quarter — when  the  news  circulated  that  he  was  goi 
to  cause  a  price  to  be  fixed  for  cotton  and  they  rusl 
to  his  office  and  told  him  to  keep  his  hands  off.  But  u[ 
reference  to  the  President,  the  latter  supported  I 
Baruch  to  the  extent  of  causing  two  commissions  to 
appointed  to  look  into  the  matter.  Nothing  less  coi 
have  been  done,  in  view  of  the  circumstances. 

Since  then  the  affair  seems  to  have  been  dropp 
There  have  been  intimations  from  the  price-fixing  cc 
mission,  through  the  press,  that  perhaps  it  will  not 
necessary  to  fix  any  price  for  cotton.  This  will  be  g( 
news,  if  true,  to  the  Southern  senators  and  their  ci 
stituents,  but  it  will  not  be  so  popular  in  the  West,  whi 
copper  and  lead  are  produced.  - 


The  Comparative  Friability  of  Ores 

IN  A  PAPER  recently  submitted  to  the  Americ 
Institute  of  Mining  Engineers,  th';  author,  Lutl 
W,  Lennox,  dealt  with  a  factor  in  ore-dressing  ope 
tiona  from  an  apparently  new  aspect.  The  inves 
gations  described  were  the  result  of  an  attempt 
determine  the  relative  resistance  of  different  ores 
uniform  crushing  and  grinding  strains.  The  apparai 
used  was  a  small  model  tube  mill  carrying  an  e\ 
load  of  small  steel  balls.  The  ores  to  be  tested  w 
coarsely  crushed  and  graded  to  provide  uniform  sampl 
of  which  definite  amounts  were  introduced  into  1 
mill,  together  with  a  definite  amount  of  water.  1 
machine  was  then  revolved  at  a  fixed  rate  for  a  p 
determined  time,  and  the  amount  of  material  abrac 
or  broken  to  a  certain  dimension  taken  as  represent) 
the  comparative  friability  of  the  ore,  or,  convers€ 
the  resistance  to  crushing  strains  and  grinding  actio 
The  Rittinger  system  of  computing  results  on  the  ba 
of  .-^urffice   exposed  was   adopted   in   subsequent  call 
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ptions,  and  curves  were  plotted  to  show  apparent  work 
lone,  which  would  be  inversely  proportional  to  the 
esistance  of  the  particular  ore,  other  conditions  being 
qual.  Figures  are  given  to  show  the  comparative 
esistability  of  a  number  of  ores  from  well-known  mines 
n  the  United  States  and  Alaska,  as  determined  by  this 
nethod,  and  the  results  are  undoubtedly  of  interest  and 
^alue.  The  author  of  the  paper  describes  refinements 
l)f  calculation  intended  to  make  the  results  as  correct 
'is  possible,  particularly  with  reference  to  work  done 
m  minus  200-mesh  material.  It  is  not  claimed  that 
:he  method  is  complete  or  absolutely  accurate,  but  Mr. 
[jcnnox  avers,  with  justification,  that  the  results  should 
iive  an  indication  of  the  relative  resistance  of  the  ores 
0  crushing  and  grinding  strains. 

For  a  number  of  years  experiments  have  been  car- 
ried out  in  different  parts  of  the  world  for  the  purpose 
Sf    perfecting    a    method    of    computing    the    relative 
nechanical  efficiency  of  crushing  and  grinding  machines 
ii  various  types  on  the  same  ore,  by  means  of  an  esti- 
mate of  work  done,  as  calculated  with  the  help  of  either 
3f  the   well-known   laws   of   Kick   or  Rittinger,   and   a 
knowledge  of  the  power  expended.    By  maintaining  uni- 
form conditions  with  regarc".  to  the   machine  and  the 
power  needed,  and  by  varying  the  character  of  material 
used  in  the  experiments,  it  is  possible  to  estimate  the 
comparative  friability  of  the  ores  with  no  greater  error 
|than  that  introduced  by  the  difficulty  of  calculating  the 
iexact  dimensions  of  the  particles  produced. 
I    The  method  proposed  by  Mr.  Lennox  for  estimating 
Ithe  comparative  values  of  certain  physical  characteris- 
[tics  of  ores  is  not  entirely  new,  although  it  may  appear 
jnovel  to  the  mining  fraternity.     In  our  issue  of  June 
16   there   was    published    an   article   entitled    "Artificial 
iPebbles   for  Tube   Milling,"   in  which  an  account  was 
given  of  the  Deval  abrasion  machine,  used  for  the  pur- 
pose   of    determining    what    civil    engineers    term    the 
French  coefficient  of  wear,  as   applied  to  the  require- 
ments for  road-building  rock.     Comparative  resistance 
is  calculated  in  an  almost  identical  way  to  the  method 
described   above,   except   that   the   tube   mills   used   are 
set  with  inclined  axes  so  as  to  give  maximum  bruising 
effect,   and   no   steel   balls    are   used.      The   conclusions 
are,  moreover,  based  on  a  less  accurate  determination 
of  the  sizes  of  the  products. 

The  question  of  the  relative  friability  of  ores  and 
also  the  pebbles  required  to  crush  them  is  receiving  an 
increasing  amount  of  attention.  The  experimental  work 
done  by  the  Office  of  Public  Roads  and  Rural  Engineering 
has  resulted  in  a  great  deal  of  information  of  value  to 
other  industries;  and  Mr.  Lennox's  paper,  which  was 
recently  discussed  at  the  Colorado  meeting  of  the  Insti- 
tute, will  facilitate  the  solution  of  many  a  grinding 
problem.  His  method  suggests  a  simple  system  of  de- 
termining facts  which  will  materially  influence  the 
design  of  crushing  plants,  and  will  aid  in  the  work  of 
forecasting,  with  greater  accuracy  than  is  possible  at 
present,  the  equipment  necessary.  Another  important 
field  for  the  method  will  be  found  in  connection  with 
comparisons  of  the  efficiencies  of  various  crushing  ma- 
chines operating  on  different  ores  in  different  localities. 
The  data  which  will  be  available  will  aid  in  explaining 
the  phenomenal  duties  achieved  in  some  instances  and 
the  -somewhat  inexplicably  low  ones  in  others. 


Sheet  Zinc  for  Roofing 

WE  ARE  republishing,  this  week,  at  the  request 
of  some  of  our  readers,  an  article  on  the  use  of 
sheet  zinc  for  roofing  purposes,  by  W.  H.  Seamon,  that 
appeared  originally  in  the  Journal  of  Oct.  24,  1896,  con- 
tinuing as  a  series  through  .several  subsequent  issues. 
The  article  is  just  as  interesting  and  valuable  now 
as  it  was  22  years  ago.  It  was  introduced  by  the 
following  editorial: 

On  another  page  w.-  f;ivo  the  (list  part  of  a  paper  on  the  ap- 
plkation.s  of  zinc  to  roofing  and  other  purposes,  which  oug^t 
to  interest  many  reader.s.  It  |.s  well  unUer-sloo.!  that  at  the  preH'-ni 
lime  the  productive  capacity  of  our  zinc  mine.s  and  smelting 
works  is  in  excess  of  the  demand  for  spelter,  while  exports  of 
any  considerable  quantity  to  Europe  are  po.ssible  only  at  lb<- 
risk  of  a  disastrous  break  in  price.s.  How  this  condition  has 
( ome  about  it  is  u.soless  to  inquire  ;  It  exists,  and  the  only  remedy 
for  miners  and  smelters  is  to  find  new  uses  for  the  metal.  The 
employment  of  sheet  zinc  for  roofs  is  quite  common  abroad, 
though  almost  unknown  here.  Its  ailoption  for  that  purpose,  for 
which  it  is  very  well  suited,  would  create  a  new  and  important 
market  for  the  metal,  which  would  be  of  great  advantage  to 
the  trade.  The  article  referred  to  is  a  thoroughly  practical  one. 
and  gives  very  fully  the  best  methods  of  handling  and  applying 
zinc  for  the  purpo.se,  besides  setting  forth  the  advantages  ob- 
tained bv  its  use. 

It  is  in  such  directions  as  this  that  future  gains  for  the  zinc 
trade  are  to  be  found.  The  establisliment  of  a  new  source  of  de- 
mand is  of  far  more  permanent  importance  than  any  temporary 
increase  in  price  through  a  trust  or  combination  ;  and  is.  more- 
over, a  legitimate  gain,  which  will  be  felt  not  only  now  but  for 
a  long  time  to  come. 

Except  for  the  reference  to  exports  of  spelter  to 
Europe,  the  above  editorial  reads  as  well,  is  just  as 
pertinent,  and  gives  as  good  advice  as  if  it  had  been 
written  last  night,  instead  of  22  years  ago.  The  eco- 
nomic policy  of  the  Journal  with  respect  to  legitimate 
trade  developments  was  just  the  same  then  as  it  is  now. 


Tonopah  Mining  C>osts 

IN  THIS  issue  we  present  an  excellent  summary  of 
comparative  costs  of  silver  mining  in  Nevada  by  Jay 
A.  Carpenter.  Mining  costs  in  Nevada  are  peculiarly 
illuminating  in  that  they  represent  conditions  unlike 
those  pertaining  to  other  Western  states,  with  the  pos- 
sible exception  of  Arizona.  Practically  all  supplies  must 
be  brought  in  from  considerable  distances  and  at  com- 
paratively high  freight  rates.  Machinery'  and  labor  are 
also  brought  from  distant  centers.  Water  must  be  de- 
veloped at  high  cost.  Living  conditions  are  not  par- 
ticularly attractive.  The  mines  are  deep,  and  a  large 
proportion  of  development  work  is  necessarj'.  Orebodies 
are  often  of  limited  extent.  Ore  treatment  requires  ex- 
cessively fine  grinding.  Only  in  the  power  cost  does  the 
Tonopah  district  appear  to  have  any  advantage,  and  this 
is  due  to  fortuitous  circumstances. 

The  result  of  Mr.  Carpenter's  comparison  shows  that 
the  increased  price  of  silver  has  not  brought  increased 
profits,  but  has  merely  maintained  equilibrium.  In  this 
the  Tonopah  operators  are  fortunate.  We  doubt 
whether  the  situation  is  as  good  as  Mr.  Carpenter's  con- 
clusion would  lead  us  to  believe.  In  our  last  issue,  we 
published  a  letter  by  George  E.  Collins  that  throws  an 
additional  light  upon  the  subject  of  mining  costs  at 
precious-metal  mines  under  present  conditions.  Mr. 
Collins  shows  how  the  practice  of  exacting  economy  in 
all  directions  has  made  it  possible  for  some  gold  mines 
to  continue  in  operation  and  even  to  maintain  a  sem- 
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blance  of  profit.  Without  doubt  the  excellent  showing  ol 
the  Tonopah  district  is  due  in  a  large  measure  to  the 
practice  of  similar  economies.  Credit  must  he  given  to 
foremen,  superintendents  and  managers  for  their  skill 
and  devotion  to  duty  in  this  as  well  as  in  other  districts. 


Miners  Leaving  Alaska 


A* 


dated  Sept.  26,  a  sudden  exodus  of  miners  and 
ther  families  from  the  Yukon  and  Alaska  has  begun. 
The  increased  cost  of  labor  and  of  all  mining  sup- 
plies and  goods  is  responsible  for  the  numerous  de- 
partures from  the  district.  Every  boat  arriving  at 
Dawson  during  the  last  few  weeks  from  Ruby,  Fair- 
banks, Iditarod  and  other  Alaskan  camps  comes  with 
the  accommodations  taken  by  people  leaving  the  coun- 
try for  the  Pacific  Coast,  where  there  is  hope  of  obtain- 
ing work  in  war  industries  at  high  wages  until  after 
the  war.  ~ 

This  dispatch  serves  to  emphasize  the  statements 
of  P.  C.  Stoess,  whose  article  on  "Mining  in  Alaska 
Under  War  Conditions"  appears  on  another  page  of  this 
issue.  Mr.  Stoess  has  just  returned  from  that  territory 
and  has  painted  a  rather  gloomy  picture  of  the  difficul- 
ties which  must  be  met  by  all  mining  companies  there, 
with   few  exceptions. 


If  labor  be  allowed  to  eat  up  all  profits,  which  are 
limited  by  fixed  prices;  and  if  labor  does  not  save  and 
goes  untaxed  anyhow,  who  is  going  to  pay  the  stupendous 
levies  that  Mr.  Kitchin  and  his  colleagues  are  framing? 
The  professional  and  salaried  classes  who  are  dependent 
upon  fixed  incomes,  and  the  old  people  whose  sole  income 
is  derived  from  bonds,  into  which  they  put  the  savings 
of  their  youth,  have  some  grave  things  to  think  about. 
Certainly  they  have  no  powerful  friends  who  are  look- 
ing out  for  them. 


BY   THE   WAY 
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As  a  part  of  a  safety  program  of  a  Minnesota  min- 
ing company,  it  has  been  the  custom  for  each  mine  to 
hold  a  monthly  meeting,  at  which  safety  measures,  in- 
cluding a  discussion  of  the  accidents  which  had  hap- 
pened during  the  month  previous,  were  studied  by  those 
present.  The  personnel  of  the  committee  was  changed 
from  month  to  month  and  so  chosen  that  all  depart- 
ments of  the  mine  organization  were  represented.  The 
company  operated  several  mines  in  the  district,  so  that 
a  comparison  as  to  what  had  been  done  along  lines  of 
accident  prevention  at  each  was  available,  and  a  cer- 
tain rivalry  exi.sted  among  the  different  mines. 

During  a  recent  month  the  Saginaw  mine  operated 
for  the  entire  period  without  an  accident,  and,  as  an 
average  of  200  men  was  employed,  the  record  was  re- 
garded as  remarkable.  The  chairman  of  the  safety 
meeting,  which  was  held  at  the  Siam  mine  the  month 
following  the  e.stablishment  of  the  record,  concluded  his 
remarks  with:  "You  see.  gentlemen,  what  the  boys  at 
*he  Saginaw  have  done.  Two  hundred  men  working  and 
not  an  accident!  What  they  have  done,  we  can  do,  and 
next  month  we  must  tie  the  record."  With  the  intention 
of  leaving  this  last  thought,  he  was  about  to  dismiss  the 


meeting  when  he  was  interrupted  by  Dicky,  one  of  the 
Cornish  shift  bosses  who  was  on  the  committee  that 
month:  "See  'ere,  now.  I  'as  been  listenin'  to  this  'ere 
bit,  an'  seems  to  me  them  there  bloody  beggars  over 
to  Saginaw  mine  'as  it  far  from  truthful.  Why,  damn- 
me,  m'  son,  I  naws  bloody  well  that  you  or  me  would 
'ave  one  'el  of  a  time  jus'  marchin'  two  'undred  to 
church  without  'urt,  say  nothin'  of  workin'  they!" 


Mining  Industry  and  the  Liberty  Loan 

As  in  the  Third  Liberty  Loan,  a  special  Advisory 
Trades  Committee  has  been  appointed  in  New  York, 
with  various  sub-committees  covering  diflferent  lines  of 
business,  the  object  being  for  each  committee  to  bring 
the  loan  before  every  firm  and  individual  in  its  respec- 
tive group  and  secure  their  subscriptions. 

Following  are  the  members  of  the  special  Mining 
Industry  Committee:  Charles  Hayden,  chairman;  W.  B. 
Thompson,  vice  chairman;  Marshall  M.  Ferguson,  secre- 
tary; Sherwood  Aldrich,  W.  A.  Bostwick,  Arthur  V. 
Davis,  E.  P.  Earle,  Daniel  Guggenheim,  John  Hays  Ham- 
mond, J.  G.  Hopkins,  W.  R.  Ingalls,  C.  F.  Kelley,  D.  C. 
Jackling,  Arthur  C.  James,  S.  J.  Jennings,  Adolph 
Lewisohn,  C.  M.  Loeb,  Charles  M.  MacNeill,  C.  W. 
Nichols,  Edgar  Palmer,  F.  Y.  Robertson,  E.  N.  Skinner. 

Total  subscriptions  .to  the  Third  Liberty  Loan  obtained 
through  the  special  Liberty  Loan  Committee  for  the 
mining  industry  amounted  to  $27,967,750.  In  the  pres- 
ent loan  the  new  and  increased  quota  for  the  mining 
industry  committee  is  $40,000,000. 

Following  are  subscriptions  received  up  to  and  includ- 
ing Oct.  1 : 

Arthur    Feust     $500 

Robeit    Peele    2,000 

C.    D.  Kaeding    1,000 

Mrs.   C.   D.  Kaeding 100 

L.   Vogelstein  &  Co..  Inc oOO.OOO 

U.  S.  Smelting,  Refining-  and  .Mining  Co.  and  .subsidiaries  750,000 

O.   B.    Perrv    5.000 

Coronet   Pho.sphate   Co lO.Ooo 

Howard  &  Co 500 

Edward   W.    Lawlei-    200 

Charle.';    A.    Rohn 100 

H.    A.    Gues.s 5,000 

Fred   Hellmann 10  nno 

Charles     K.     T.ipnian 5,000 

P.   A.   Mosman    1,000 

Great    W^estern    Smelting    and    Refining   Co 100,000 

American  Metal  Co.,  Ltd 1,000,000 

Cerro   de   Pa.sco   (Copper   Co 500,000 

C.    H.     .Munro     1,500 

.Judd     Stewart      17,000 

Chail.-.^^    A.    Buidick 200 

Robert    H.    Cromwell 100 

H.    W.    Hardinge 10,'>'>0 

.losef    Radnai     200 

Oeoi  go    W.    Feakins 900 

Adolpti   I^ewisohn  and  Son.s    500,000 

New  .lor.sey  Zinc:  Co 2,000,000 

Offlci  r.s  of   Now   .lersey   Zinc   Co 80,000 

Albert   R.   I.eduux 20.000  • 

Emplo^  ces,    Albert    R.    I..ed<)ux 6,100 

Frank     Wilson IMO 

Wliittaker,  Clark  &  Daniels.   Inc 2.600 

Phelps    Dodge  Corporation 1,000.000 

.Tames    McLean    250,000 

Thompson.    W<>inman    &    Co 1,100 

Big    Ledge   Copper   Co 50,000 

Frederick    Taber    Rubidge 1,000 

Lewis    C.    Beaumont 1,000 

Inspiration  Con.solidated  Copper  Co 1,000,000 

Greene    Cananea    Copper    Co '"'''*|'222 

G.    P.    Bartholomew    2,500 

G.    T.     Bridgman     1.00'' 

'P„t;,i     .$8,336,600 

It  should  be  noted  that  the  Mining  Indu.stry  Commit- 
tee covers  only  the  New  York  Federal  Reserve  District, 
and  the  amount  by  no  means  represents  the  entire  min- 
ing industry  and  its  patriotic  response  to  the  Liberty 
Loan  appeal. 

Headquarters  of  the  committee  are  at  25  Broad  Ut,, 
Room  811,  New  York  City. 
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I'his  index  is  a  convenient  icferer.oe  to  tlie  curi-nt  litoialurt- 
^iiininK  and  nietallurR.\-  publislu'd  in  all  the  impoitani  potiodi- 
^  of  the  world.      We   will   furnish   a  copy   of   any   article    (if   in 

!it)  in  the  original  languaRe  for  the  price  quoted.  Where  no 
:e  is  quoted  the  cost  is  unknown.  Inasmuch  a.s  the  papers 
«t  be  ordered  from  the  publishers,  theie  will  bo  some  delay  for 
f,  foreign  papers.  Remittance  must  be  sent  with  order.  Coupons 
1  fui-nished  at  the  following  prices:  20c.  each,  six  for  $1,  33  for 
!  and  100  for  $15.  When  remittance  is  m.ade  in  even  dollars, 
(Will  rcitsm  tiie  excess  over  an  ordoi-  in  coupons  if  so  roini' niciI. 


'852 — ANAI.1YSIS--A  Xew  Method  of  Determining  Copptir. 
hes  Moir.  (Journ.  Chem.,  Met.  and  Min.  Soc.  of  So.  .\fr.. 
iy,  1918  ;  1  p.)  Discussion  of  article  previously  indexed. 
1853 — ARIZONA — New  Cornelia  Copper  Co.s  Plant  a  Success. 
tB.  Leach.  (Min.  and  Oil  Bull..  July,  1918;  4i  pp.,  illus.) 
!854 — LEACHING — Lexiviacion  de  Minerales  de  Cobre  por 
[lio  del  Amoniaco.  Pedro  Alvarez.  (Bol.  Soc.  Nacional  de 
iieria.  Jan.,   Feb.,   Mar.,    1918  ;   8J   pp.,   illus.) 

855 — MINING  MKTHOD — Method  of  Mining  Pillars  at  the 
•tuna  Mine  of  the  Braden  Copper  Co.,  Chile.  Chas.  Hollister. 
]\g.  and  Min.  Journ.,  Sept.  14.  1918  ;  2  pp.,  illus.)  20c. 
856 — QUEENSLAND — The  .Vrbouin  Copper  Mines  at  Car- 
I.SS  on  the  Chillagoe  Mineral  Field.  North  Queensland.  Lionel 
IBall.  (Pub.  No.  261,  Dept.  of  Mines,  Queensland  Geol.  Surv., 
18;    70    pp.,    illus.) 

1857 — QUEENSLAND — Tlie  Cloncurry  Copper  District  of 
(jensland.  W.  H.  Carbould.  (Eng.  and  Min.  Journ.,  Sept.  7. 
]8:   3  p.)      20c. 

'858 — REFINING — Recovery  of  Selenium  and  Tellurium  in 
')per  Refining.  M.  H.  Merriss  and  H.  T.  Binder.  (Eng.  and 
h.  Journ.,   Sept.   7.    1918;    21   pp.)      20c. 

I  GOLD    ANI>    SILVER — GEOLOGY 

«59 — ALASKA — ^The   Upper    Chitina  Valley,   Alaska.      Fred   H. 
flit,  with  description  of  the  Igneous  Rocks  by  R.  M.  0\°rbeek. 
ilL  675.  U.  S.  Geol.  Surv.,   1918;   82  pp.,  illus.) 
9K(\ — ONTARIO — Gold   Deposits    in    MacMurchy  and    Churchill 
'vnstiips.     (Can.  Min.  Journ.,  Aug.  15,  1918  :   5J  pp..   illus.) 

:  (iOLn   AND   SILVER — CYANIDING 

861 — ^LEAI)  SALTS  -The  Supply  of  Lead  Salts  for  Use  in 
linide  Plants.  Thos.  B.  Stevens.  (Monthly  Journ.  Chamber  of 
lies  of  West  Australia,  May  31,  1918;  1|  pp.) 
'862 — SOLUTIONS — The  Estimation  of  Oxygen  in  Working 
inide  Solutions.  H.  A.  White.  (Journ.  Chem.  Met.  and  Min. 
L  of  So.  Afr.,  June.  1918  ;  5  pp.)     COc. 

{  OOLI>    .%N'I>    SILA  KR — GENERAL 

863 — COLORADO — Mining  in  the  Telluride  District  of  Col- 
do.  Harry  J.  Wolf.  (Eng.  and  Min.  Journ.,  Aug.  31.  1918; 
pp.,  illus.)      20c. 

864 — COLORADO — Ore  Treatment  in  Colorado.  (Eng.  and 
1.  Journ.j    A.uer.   "1.   1918;    23  pp.)      20c. 

86*5 — EAbi-j'.iiN    STATE.S— Gold.     Silvei'.     Copper.     Lead    and 

c  in  the  Eastern  States  in  1917.     .Tames  M.  Hill.     Mineral  Re- 

rces  of  the  U.   S.,   1917 — Part   I;    11   pp.) 

866 — PRODUCTION — The     Importance     of     Gold     Production. 

nel  Phillips.     (Min.  and  Sci.  Press,  Aug.  3.  1918  ;  2J  pp.) 

867 — STAMP     MILLING — Electric     Furnace     Manufacture     of 

)es  and  Dies  on  the  Witwatersrand.     Geo.  H.  Stanlev.      (Journ. 

sm..  Met.  and  Min.  Soc.  of  So.  Afr.,  May,   1918;   2J  pp.)      Reply 

discussion  of  article  previousIy»indexed. 

IRON  ORE  DEPOSITS,  :MINING,  ETC. 

1868 — FRANCT^:; — Iron     and    Coal     in     France     .After     the    W^ar 
on  and  Coal   Tr.   Rev..   May   24   and   .\ug.    0,   1918;    2J   pp.) 
i869 — IRELAND — Iron   Ore   in   Ireland.      (The   Statist,   Aug.    17, 

8:  1  p.) 

IRON    AM)    STEEL    MET.VLLIR<J  V 

870— BLAST-FT'RNACE  PRACTICE — Coiioctinn  Air  A'^olume 
Blowing.     L.  C.   Loewen.'Jtein.      (Iron  Tr.   Rev..   Sept.   12,   1918: 

pp..   illus.)      Paper  before  .\m.    Soc.   Median.   Engrs.      20c. 

1871— COLD-WORK— The  Effect  of  Cold-Work  on  the  Divorce 
Pearlite.      .1.    H.    Whitelev.       (Advance    copy.    Iron    and    Steei 

•t..  May,   1918;   9   pi)..    illu.s.) 

1872— ELECTRIC    FURNACE— The   Webb    Electric    Stoel    Fur- 

^e.     (Iron  Age.    .Aug.    1,   1918:   3   pp..    illus.)      20f>. 

1873 — ELECTRIC    STEF^L — War   Industries   Board    Discourages 

rther    Expansion    of    Electric    .''teel.       (Chem.    and    Met.    Eng.. 

g.   15.    1918  ;    l.J   pp  ) 

1874 — FERROALLOA'S— Th.-     Manufacture     of     Ferroalloys     in 

•    Electric    Furnace.      Robert    M.    Keener.      ("Bull.    A.    I.    M.    E., 

5.,    1918  ;    53    pp.)       40c 

'875 — GALVANIZING — Modern        Practice        of        Galvaftiizinp 

?ets.     Clement  F.  Poppleton.      (Iron  Age.  Aug    29.  1918;   3?.  pp. 

IS.)      20c. 

'876 — HEAT  TREATMENT — Fffpct  of  Ma.-is  on  Heat  Treat- 
nt.  E.  F.  Law.  (Advance  copy.  Iron  and  Steel  Inst..  May. 
18 ;   15  pp.,   illus.) 

)877— IRON,  CARBON  AND  PHOSPHORUS.  J,  E.  Stead. 
a\'ance    ropy.    Iron    and    Steel    Inst..    May.    1918;    24   pp..    illus) 


98,8— METALLOGRAPHY  and  Heat  Treatment  of  Metalw  Uh.  d 
in  Aeroplane  Construction  F.  Grotts.  (Chem.  and  Met  Ene 
Aug  1,  1.^  and  Sept  1.  1918;  20  pp.  illus.)  First  three  of  a 
.series  of  articles  dealing  with  cast  iron,  steel,  aluminum,  copper 
bronze  and  brass,  typical  examples  of  investigations  of  aeroplane- 
parts,  with  microphotograpiis  and  results  of  iinVHical  and  chemical 
tests. 

9879 — ORE  BRIOGF: — Bethlehem  Ore  Bridge  Huilt  in  65  DavH 
(Iron   Age.   Aug.   22,    1918;    1>    pp..   Illus.)      20c. 

9880— POWDKKED   COAl^-A    Diversified    Application   of    I'ow- 
dered  Coal.     Chas.   Longnecker.      (Iron  Age,  Sept.   12,   1918;  4*  pw 
Illus.)      The    pulverized    fuel    is   distributed    by    compressed    air    to 
sub-stations    and    used    in    open-hearth,    annealing   and   other   fur- 
naces.     20c. 

9881 — RUSSIA — Iron  and  Coal  in  Russia  Before  the  War  (Iron 
and  Coal  Tr.    Rev..   Aug.   16.    1918;   2  pp.   illus.) 

9882— SILICOMANGANESE  Supply  is  A.s.sured.  (Iron  Tr. 
Rev..  July   11.   1918;    1    p.,   illus.)      20c. 

9883 — STEEL  PLANT— The  Keystone  Steel  and  Wire  «;o  t 
Steel  Plant  of  the  .Middle  West.  F.  B.'  Crosby.  (Gen.  Ele<  Rev 
May.   1918;   12  pp.,  illus.)      20c. 

LEAD    AND    ZIXC 

9884 — BURMA — Geology  and  Ore  Depo.sits  of  the  Bawdwii 
Mines.      J.    Coggin    Brown.       (Geol.    Surv.    of    India,   Vol.    XLVIII 

Part  3,   1917  ;   .")8   pp.) 

988.''>— FLOTATION — Differential  Flotation  at  Wallace.  Idaho 
C.   T.   Kice.      (Eng.   and  Min.   .fourn.,   Sept.    14.    1918;   2   pp.,   Illus.] 

9886 — METALLURGY — La  Metallui  gia  dello  Zinco.  Ermink 
Ferraris.      (L'Industria.  Vol.   XXXII,   No.    10,   1918:    8   pp.) 

9887 — QUEENSLAND — Mount  Prospect  Silver-Lead  Lode 
Cania.  AV.  E.  Cameron.  (Queensland  Govt.  Min.  Journ..  Juli 
15.    1918  ;    1',    pp.)       60c. 

9888 — SMELTERY— The  Blast-Furnace  Charge  of  the  Bunkei 
Hill  Smeltery.  C.  T.  Rice.  (Eng.  and  Min.  Journ..  Sept.  7 
1918;  23  pp..  illus.)      20c. 

OTHER    >IET.\LS 

9889 — ALUMINUM  and  Its  Light  Alloys.  Paul  D.  Merica 
(Chem.  and  Met.  Eng..  Aug.  1  and  15.  1918:  8J  pp..  illus.)  T< 
be  continued. 

9890 — ALUMINIUM — Procedimientos  Actuales  de  Fabricatiot 
de  Aluminio.  Juan  Escard.  (Bol.  Soc.  Nacional  de  Mineria 
Jan..  Feb..  Mar.,  1918;  18J  pp..  illus.) 

9891 — ANTIMONY — Blast-Furnace  Smelting  of  Stibnite  with 
Considerations  on  the  Metallurgv  of  Antimonv.  W.  R.  Schoeller 
(Bull.  165,  I.  M.  M.,  June  27,  1918;  3  pp.)  .Author's  reply  t< 
discussion  of  paper  pi-eviously   indexed. 

9892 — CHROME  AND  M.VNGANESE  ORBS  in  Cuba.  Investi- 
gation by  Government  Bureaus.  (Press  Bull.,  U.  S.  Geol.  Surv. 
Sept..  1918  :   8  pp.) 

9893 — CHROMTTE.  Albert  Burch  and  Samuel  H.  Dolbear 
(Pamphlet  Pub.  by  Min.  and  Sci.  Press,  1918  ;  31  pp..   illus.) 

989  4 — COLORADO — War  Alinerals  of  Colorado.  A.  H.  Hub 
>ell.      (Eng.  and  Min.  Journ.,  Aug.   31,  1918:   21  pp.)      20c. 

989.'5 — MANGANESE — Le  Miniore  di  Manganese  Ttaliane 
Caetano  Castelli.      (Rassegna  Mineraria.   Apr..   1918;   21   pp.) 

9896 — MANGANESE  and  ATanganiferous  Ores  in  1916.  D.  F. 
Hewett.  (Mineral  Re.sources  of  the  U.  S.,  1916 — Part  T:  26  pj).. 
illus.) 

9897 — MANGANESE  DEPOSITS  of  East  Tennessee.  G.  W. 
Stoso  and  F.  C.  Schrader.  (Vol.  VIII,  Resources  of  Tenn.,  Juh  . 
1918  :    55   pp.,   illus.) 

9898 — MANGANESE  MINING  in  the  Magdalena  Mining  Dis- 
trict, New  Mexico.  R.  H.  AVest.  (Eng.  and  Min.  Journ.,  Sept. 
7,  1918  ;   J   p.    )    20c. 

9.899 — MOLYBDENITE^-  Simp.'son's  Molybdenite  Find,  in  the 
Connors  Range  Neai-  Cardowan.  Central  Queenslnnd.  Lionel  C. 
Ball  (Queensland  Govt.  Min.  .Tourn..  Jnlv  15.  T.MS:  ^1  pp..  illus.) 
60c. 

9900 — MOLYBDENUM — Tl.semannite.  H.  F  Y.incy.  (Chem. 
and  ATet.  Eng.,  Aug.  15.  1918;  5  pp.)  Results  of  a  study  of  a 
blue,  water-soluble  molybdenum  compound  occurring:  in  Utah  : 
methods  of  analysis  and   results  of  extraction   tests 

9901 — MONAZITE  in  Aleigui  and  Tavov,  Tndi;i  A.  M.  Heron. 
(Rec.   Geol.   Surv.   of  Indi.i.  \'ol    XLVIII.   P.irt   3.   1917:   1    p.) 

9902 — QUICKSILA'ER— The  Position  of  the  Quicksilver  Pro- 
ducers in  California.  (Enu.  and  .\liii.  .fourn..  i^epl.  7.  191S:  3=J 
pp.)  20c.  Report  by  H.  \A'.  Gould  :it  conference  in  San  l-'ran- 
cisco  before  X\  S.  Tariff  Commissioner  and  lonsulting  metallurgi- 
cal engineer  of  the  commission. 

9903 — QTTICKSILA^ER  AND  TUNGSTEN.  Production  of 
Quicksilver  and  Tiinestcn,  -is  Discussed  Before  the  U.  Si  Tariff 
Commission  at  San  Francisco.  (Min.  and  Sci.  Press.  Jtdv  6. 
1918  :    4    pp..    illus.)       20c. 

990  4 — RHODESIA — Minerals  of  Rhodesia.  A.  E.  V.  Zealley. 
(Report  of  Rhodesia  Munitions  and  Resources  Committee,  1918: 
6   pp.) 

99(15 — RIIODESTA^ — The  Steel-Hardening  Group  of  Metals  in 
Rhodesia.  F.  P.  Mennell.  (Report,  Rhodesia  Munitions  and 
Resources  Committee,   1918;   3   pp.) 

9906 — TIN — Economies  In  Use  of  Tin  ;  Savings  Found  in  Bab* 
bitt    Manufacture.    Other    Mlov    Castings    and    In    Soldei        State- 
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mem  bv  the  Tin  Section  of  the  War  Industries  Board.  (Metal 
Ind..  Jiilv.  1918:  15  pp.:  also  Iron  Agre.  .June  27,  1918;  li  pd-> 
20  c. 

9907 — TIN — Solder  AVithout  Tin.  Olias.  AV.  Hill.  (Chem.  and 
Met.  Eng.,  Aug.    15,   1918:    1   p.,   ilhis. ) 

990  8 — TUNGSTEN  AVithin  the  Empire.  Sydney  J.  .Tohnstone. 
(Journ.   Soc.   Ohom.   Ind.,   Aug.   15.   1918;    2   pp.) 

9909 — A'ANADll'M — :Metodos  de  Valoraoion  de  Vanadio  en  los 
Ferrovanadios.  Vicente  Garcia  Rodeja.  (Revista  Minera,  .July 
16.    1918:    2J   pp.) 

NONMKT.VI.I.K     MINKK-VLS 

9910 — ASPHALT  DEPOSITS  and  Oil  Conditions  in  Southwest- 
ern Arkansas.  Hugh  D.  .Moser  and  A.  H.  Purdue.  (Bull.  691-J, 
U.   S.   Gool.   Surv.,  Aug.,   191S:    22   pp.,   illus.) 

9911 — CL^\A' — Kaolin  in  Quebec.  J.  Keele.  (Journ.  Am.  Cera- 
mic Soc,  Jan.,  1918  ;  6  pp.,  illus.) 

9912 — CLAY — Report  on  the  Clay  Resources  of  Southern  Sas- 
katchewan. N.  B.  Davis.  (Mines  Branch.  Can.  Dept.  of  Mines, 
1918  :    93    pp.,   illus.) 

9913 — CLAY  DEPOSITS  in  Petrie's  Paddocks,  North  Pine 
River.  H.  I.  Jensen.  (Queensland  Govt.  Min.  Journ.,  July  l.'S, 
1918  :   J  p.) 

9914 — FELDSPAR  in  1917.  Frank  J.  Katz.  (Mineral  Re- 
sources of  the  U.   S.,   1917 — Part  II:   6   pp.,  illus.) 

991.-. — GEMS  AND  PRECIOUS  STONES  in  1917.  AValdemar 
T.  Schallfi  (Mineral  Resources  of  the  U.  S.,  1917 — Part  II: 
24    pp.) 

9916 — POTASH — El  Salar  de  Pintados  i  sus  Yacimientos  de 
Potasa.  J.  Bruggen.  (Bol.  Soc.  Nacional  de  Mineria,  Jan.,  Feb., 
.Alar.,   1918  :   17  pp.,  illus.) 

9917 — RHODESIA — Minerals  of  Rhodesia.  A.  E.  V.  Zaelley. 
(Report.  Rhodesia  Munitions  and  Resources  Committee,  1918; 
6  pp.) 

991 S — RHODESIA — Notes  on  Some  Non-Metallic  Mineials.  P. 
P.  Mennell.  (Report.  Rhodesia  Munitions  and  Resources  Com- 
mittee,  1918 ;    3 J   pp.) 

9919 — SALT — Saline  Domes  and  Other  Salt  Deposits.  Kirbv 
Thoma.^.      (Min.   and   Sci.    Press,   Aug.    17,   1918;    2  p.) 

9920 — SALT  MINING  and  Dressing.  J.  B.  Calkins.  (Eng.  and 
Min.  Journ.,  Sept.   7,  1918;   4^  pp.,  illus.)      20c. 

9921 — SILICA  in  1917.  Frank  J.  Katz.  (Mineral  Resouice.s 
of  the  U.   S.,  1917 — Part   II,   5  pp.) 

9922 — SLATE  in  1917.  G.  F.  Loughlin.  (Mineral  Resource.- 
of  the  U.  S.,   1917 — Part  II;   18  pp.) 

9923 — SULPHUR — Our  Sulphur  Supply.  (Editorial,  ftng.  and 
Min.  Journ..  Aug.   31,   1918  ;   1  p.)      20c. 

9924 — SULPHUR  in  Jemez  Canvon,  New  Mexico.  Philip  S. 
Smith.      (Eng.   and    Min.   Journ.,   Sept.    7,   1918;    J   p.)      20c. 

992.J — TALC — Report  on  Certain  Minerals  Used  in  the  Arts  and 
Industries.  Percv  A.  Wagner.  (So.  Afr.  Journ.  of  Ind.,  June, 
1918  ;    6  pp.) 

9926 — TRIPLITE:  A  Possible  Source  of  Phosphoric  Acid.  A. 
E.  V.  Zealley.  (Report,  Rhodesia  Munitions  and  Resources  Com- 
mittee,  1918  :   2i  pp.) 

PETROLEUM   AND    N.\TrBAL   GAS 

9927 — ARKANSAS — Asphalt  Deposits  and  Oil  Conditions  in 
Southwestern  Arkansas.  Hugh  D.  Miser  and  A.  H.  Purdue. 
(Bull.   691-J.  U.   S.   Geol.   Surv.,  Aug.,   1918;   22  pp.,   illus.) 

9928 — NORTH  DAKOTA — The  Nesson  Anticline,  Williams 
County,  North  Dakota.  A.  J.  Collier.  (Bull.  691-G,  U.  S.  Geol. 
Surv.,  Aug.    I.'').   1918;    7   pp.,   illus.) 

9929 — TENNESSEE — The  Glenmaiy  Oil  Field.  L.  C.  Glenn. 
(A'ol.    A'lIT,    Resources    of  Tenn.,   July,    1918;    9    pp.) 

9930 — WYOMING — ^The  Salt  Creek  Oil  Field,  Wyoming.  Car- 
roll H.  AA^egeman.  (Bull.  670,  U.  S.  Geol.  Surv.,  1918  ;  52  pj)., 
illus.) 

ECONOMIC   GEOL,0(JY — ^KNERAL, 

9931 — ALASKA — The  Upper  Chitina  \^alley,  Alaska.  Fred  H. 
Moffit,  with  de.scription  of  the  Igneous  Rocks,  R.  M.  Overbeck. 
(Bull.   675,   V.   S.   Geol.   Surv.,  1918;    82  pp.,  illus.) 

9932 — DEPTH  AND-  THICKNESS  OF  STRATA — New  Graphic 
Method  for  Determining  the  Depth  and  Thickness  of  Strata  and 
the  Projection  of  Dip.  Harold  S.  Palmer.  (Prof.  Paper  120-G, 
U.   S.   Geol.    Surv.,   Aug.    21,    1918;    6    pp.,   illus.) 

9933 — HOLLANDITE — On  the  Crystallography  and  Nomencla- 
ture of  HoUandite.  L.  Leigh  Fermor.  (Records  of  the  Geol. 
Surv.   of  India,   Vol.  X.LVIII,    Part   3,    1917;    18    pp.) 

993  4 — INmiA — The  Biana-Lalsot  Hills  in  Eastern  Rajputana. 
A     M    Heron.      (Rec.   Geol.    Surv-.   of   India.    A'ol.   XLVIII,    Part   4, 

1917  ;    23  pp.) 

9935 — LATERITE — On  the  Origin  of  the  Laterite  of  Seoni, 
Central  Provinces.  R.  C.  Burton.  (Rec,  Geol.  Surv.  of  India, 
Vol.  XLVIII,  Part  4,  1917:  14  pp.) 

9936 — MEXICO — Bibliografln  Geologica  y  Minera  de  la  Repub- 
Ika  .Mexicana,  1915-1918.  Rafael  Aguilar  y  Santillan.  (Bol. 
Minero,   Mar.   and    Apr.,   1918;    14   pp.) 

9937 — NEW  MEXICO — Geologic  Structure  of  Sierra  del  Oro. 
in  Now  Mexico,  f'ha.v;.  R.  Kf-yes.  (Eng.  and  Min.  Journ.,  Sept. 
14.   1918  :   1    p.,   illus.)      20<. 

9938 — WESTERN  .\USTRALIA — Recent  Earth  Tremors  in 
Wo»Urn  .\iiKtralia.  Int(-i-.\clif)n  of  Geological  Causes  and  Min- 
ing OperatlonH.  A.  Montgomery.  (Chem.,  Eng.  and  Min.  Rev., 
July   5.   1918:   3   pp.)      40c 

MINI  N  ii — (i  EN  ERA  I. 

9939 A'^CIDENT    PREA'EXTTON — Progre.i.s    In    Accident    Pie- 

vt-ntlon.     (Eng.  and  .Alin.  Jouin.,  .'^ept.  14,  1918;  IJ  pp.)      20c. 

9940- A<^CTDENT.<> — r-onl-Minf  Fatalitie.s  in  the  United   St.ate.s. 

Januarv  to   .Mav.   1918.      Albert   H.   Fay.      (U.  S.   Bureau  of  Mines, 

1918  ;    '.    |i.ini|.Jil<-tK  ;    115    r>l'  » 

8941 — ^BLASTING  METHODS  at  AJo.  S.  U,  CTiampc  (Min 
anrt    Scl,    I'M-x/-.   Jnlv    13,    lOlK;    2',    p|...    Ulus)       20c 


9942— BRITISH    COLUMBIA— Mining    in    Kootenay.    B.    C 
Jacobs.      (Can.   Min.  Journ.,  July   15,  1918;    2i   pp.)      20c 

9943 — BURMA — The  .Material  Resources  of  Burma.  Harvt, 
Adamson.  (Bull.  Imp.  Inst.,  A^ol.  XVI,  No.  1,  Jan.,  Mar.,  ISigl 
391  pp.,  illus.)  Brief  enumeration  of  commercial  products,  aeriJ 
cidtural  and  mineral  illustrated   b.v  map. 

9944 — CEMENTATION  PROCESS  AppHed  to  Mining  (FrancoiJ 
System.)  A.  H.  Krynauw.  (Journ.  Chem.,  Met.  and  Min.  Soi' 
of  S.  Afr.,  May,   1918   12  pp.,   illus.)      60c. 

9945 — COLORADO — AVar  ^Minerals  of  Colorado.  A.  H.  Hub-i 
bell.      (Eng.  and  Min.  Journ.,  Aug.   31,  1918;   2J  pp.)      20c. 

9946 — DUST — The  Estimation  of  Injurious  Dust  in  Mine  Aii 
by  the  Kotze  Konimeter.  John  Innes.  (Journ.  Chem.,  Met.  anr 
Min.  Soc.  of  So.  Afr.,  May,  1918;  7h  pp.)  Discussion  of  artlcU 
previously  indexed.      60c. 

9947 — EXPLOSIVE— Sengite :  A  New  Explosive.  J.  P.  Udal 
(So.  Afr.  Journ.  of  Ind.,  July,   1918  ;   2  pp.)  ■ 

9948 — EXPLOSIVES — Handling  and  Storing  of  Explosives 
Arthur  La  Motte.  (Eng.  and  Min.  Journ.,  Sept.  14,  1918;  53  pp.) 
20c.  Paper  before  Seventh  Annual  Congress  of  the  National  Safe- 
y  "La  Suriana."     Distrito  de  Aldama,  Estado  de  Guerrero.    Th^. 

9949 — HOISTING  AA'ith  Steel  Cables.  Ernest  Levy.  (Min 
and  Sci.   Press,  July   6,   1918;   1   p.)      20c.  ' 

9950 — MEXICO — Los  Criaderos  Minerales  de  "Campo  Morado' 
.V  "La  Suriana,"  Distrito  de  Aldama,  Estado  de  Guerrero.  Theo 
dore  Flores.      (Bol.   Minero,    Mar.   and  Apr.,    1918  ;   3   pp.) 

9951 — MEXICO — A^isita  Practicada  a  Las  Negociacionei 
Mineras,  Fundiciones  y  Plantas  Metalurgicas  del  Estado  de  Nuevt 
Leon.     Jesus  Ibaira.      (Bol.   Minero,  Mar.  and  Apr.,  1918  ;   24  pp.; 

9952 — MINING  METHOD — Method  of  Mining  Pillars  at  thi 
Fortuna  Mine  of  the  Braden  Copper  Co.,  Chile.  Chas.  HolUster 
(Eng.   and  Min.  Journ.,   Sept.   14,   1918;    2   pp.,   illus.)      20c. 

9953 — SHAFT — The  Repair  of  a  Circular  Shaft  of  Small  Diam 
eter.  Stewart  Chambers.  (Trans.,  Min.  Inst,  of  Scotland,  June 
1918  ;    61  pp.) 

9954 — SHAFT  PILIvAR — Notes  on  the  Removal  of  a  Vertlca 
Shaft  Pillar.  J.  Chilton.  (Journ.  Chem.,  Met.  and  Min.  Sor 
of  S.  Afr.,  June,  1918;   4J   pp.,  illus.)      60c. 

995.5 — SIGNAL  SYSTEM — Anaconda  Company's  Bell  and  Buz 
zer  Signal  System.  R.  H.  Richards.  (Eng.  and  Min.  Journ 
Sept.   7,  1918;   1  p.,  illus.)      20c. 

9956 — TIMBER  SET — A  New  Timber  Set  for  Inclined  Shaft' 
James  E.  Harding.  (Eng.  and  Min.  Journ..  Sept.  7,  1918:  1',  pp. 
illus.)      20c. 

9957 — WATER  SUPPLY — Filtered  Water  for  Industrial  Ugt 
Harold   C.    Stevens.      (Iron  Tr.   Rev.,  Aug.   29,   1918  ;   3   pp.,   illus. 

FLOTATION 

(See   also   "Lead  and  Zinc") 

9958 — APPARATUS' — The  "Little"  Janney  Mechanical  Flota 
tion  Machine.  Will  C.  Higgins.  (Salt  Lake  Min.  Rev.,  Aug.  1." 
1918  ;  3  pp.,  illus.)      20c. 

9959— ADDITION  AGENTS — The  Effect  of  Addition  Agents  i: 
Flotation.  Martin  Harmon  Thornberry  and  Horace  Tharp  Manr 
(Vol.  IV,  No.  2,  Bull.  Mo.  School  of  Mines,  Nov.,  1917  ;  48  np 
illus.) 

9960 — RUTH  FLOTATION  MACHINE,  The.  Arthur  J.  Hoskir 
(Min.  and  Sci.   Press,  July  27,  1918;   23  pp.,  illus.)      20c. 

ORE    DRESSING — GENERAL 

9961 — CRUSHING — Grinding  Ore  in  Ball  Mills.  Discussio 
of  article  by  Algernon  Del  Mar.  (Eng.  and  Min.  Journ.,  Sepi 
7,  1918  ;  U  pp.)      20c. 

9962 — ELEVATOR-BUCKET  DISCHARGE,  Automatic.  H.  li 
Schleicher.      (Eng.  and  Min.  Journ.,  Sept.  14,  1918;  1  p.,  illus.)  20( 

MET.VLLURGy — GENERAL 

9963 — Ai-iROPLANE  CONSTRUCTION — The  Metallography  an' 
Heat  Treatment  of  Metals  Used  in  Aeroplane  Construction.  J 
Grotts.  (Chem.  and  Met.  Eng.,  Aug.  1,  15,  and  Sept.  1,  1918 
20  pp.,  illus.)  First  three  of  a  series  of  articles  dealing  witl 
cast  iron,  steel,  aluminum,  copper,  bronze  and  brass ;  typics 
examples  of  investigations  of  aeroplane  parts,  with  microphoto 
graphs  and  results   of  physical  and   chemical   tests. 

9964 — ALLOYS — The  Constitution  and  Influence  of  a  Core 
Dendritic  Structure  in  Alloys.  O.  Smalley.  (Journ.  Soc.  of  Chenr 
Ind.,  July  15,  1918;  101  pp.,  illus.) 

9965 — BABBITT — .Notes  on  Babbitt  and  Babbitted  Bearinn 
Jesse  L.   Jones.      (Bull.  A.LM.E.,  Aug.,   1918;   7   pp.,   illus.)      40< 

9966 — BRASS — The  Influence  of  Small  Quantities  of  Som 
Metallic  Elements  on  the  Mechanical  Properties  of  Brass.  I 
Millington.      (Chem.   Ind.,   May   31,    1918;    5J   pp.,   illus.) 

9967 — CHIMNEYS — Standard  Safety  Ladder  for  Tall  Chimneyi 
Geo.  M.  Douglass.  (Eng.  and  Min.  Journ.,  Sept.  14,  1918;  i  JP 
illus.)      20c. 

9968 — ELECTRODES — ^The  Manufacture  of  Carbon  ElectrocU 
for  Electrometallurgical  Purposes.  (Chem.  and  Met.  Eng.,  Au{ 
15,  1918;  6  pp.,  illus.)  Trans,  from  "Stahl  u.  Bisen,"- Vol.  8! 
1912. 

FUELS 
(See  also   "Potroleiiin   and   Nutiiral  Gas") 

9973 — CALORIMETER — A  Convenient  Multiple-Unit  Calor) 
meter  Installation.  J.  D.  Davis  and  10.  L.  Wallace.  (Tech  PajJ€ 
91,  U.  S.  Bureau  of  Mines,  1918;   48  pp.,  illu.s.) 

9974 — CAI>ORIMETER  EFFICIENCY,  Some  Points  Regardini 
Walter  P,  White.      (Journ.  Soc.  Chem.  Ind.,  July  15,  1918;  8  PD. 

9975 — CARBONISATION — Aspects  of  the  Low  Temperatur 
Carbonisation  of  Coal.  Edgar  C.  Evans.  (Journ.  Soc.  of  Ch«D 
Ind.,  July   31,   1918  ;   8.',   pp.) 

9976 — COAly — Monograph  on  the  Constitution  of  Coal.  Marl 
C  Slopes  and  R.  V.  Wheeler.  (Dopt.  of  Scientific  and  Ind.  R« 
search  of  Great  Britain,  1918;  58  pp.,  Illus.)  Based  on  pap* 
read  before  the  London  Section  of  the  Society  of  Chemical  'r 
dustry. 

9977 COAL  RAVING  by  the  Scientific  Control  of  Steam  BnllJ 

l)lants  D.  Brownlle.  (Reprint  from  Engineering.  July  12  nn 
19,   1918  ;   le  pp.) 
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Personal 


Obituan' 


Have  You  Contributed  (o  the  Association 
of  (he   3'<tli    Kngineers? 

Li.  F.  S.  Holland  has  been  in  Mexico 
City  and  left  theie  about  Oct.   1. 

J.  B.  Tyrrell  is  visiting  some  parts  of 
Newfoundland  that  are  but  imperfectly 
known. 

Olaf  P.  Jenkins  has  been  appointed  to  the 
staff  of  the  Arizona  Bureau  of  Alines  as 
geologist. 

D.  C.  .laeklins:  has  been  elected  president 
of  the  Butte  &  Superior  Mining  Co.,  suc- 
ceeding the  late  N.  Bruce  MacKelvie. 

J.  C.  Gwillem  has  resigned  a.s  professor 
of  mining  and  ore  dressing  in  Queen's  Uni- 
versity, Kingston,  Ont.,  on  account  of  ill- 
health. 

K.  B.  Watson  recently  visited  the  Glen- 
coe  oil  field,  in  western  Ontario,  and  ex- 
amined several  properties  on  behalf  of  E. 
P.  Earle,  of  New  York. 

John  Kiddie,  mine  superintendent  at 
Morenci,  Ariz.,  for  the  Arizona  Copper  Co., 
is  back  at  his  post  from  a  month's  vaca- 
tion spent  in  southern  California, 

Howard  F.  Wierum,  general  manager  of 
the  American  Mineral  Production  Co.,  at 
Valley,  Washington,  is  in  New  York  in 
connection   with   business   for   his  company. 

Ir.  H.  Goodwin,  with  the  firm  of  Rogers, 
Mayer  &  Ball,  has  returned  to  New  York 
from  a  month's  examination  work  in  the 
Southwest  and  is  leaving  for  similar  work 
in    Nevada. 

Archiebald  C.  H.  Gerharjli,  who  resigned 
last  March  as  manager  of  the  Wall  Street 
Copper  Co.'s  mine  at  Luning,  Nev.,  to  enlist 
in  the  Canadian  Engineers,  has  just  re- 
ceived   a    commission. 

Julius  Kruttschnitt,  Jr.,  of  Tucson,  Ariz., 
general  manager  in  Arizona  for  the  Amer- 
ican Smelting  and  Refining  Co..  has  been 
appointed  as  an  advisor  to  the  southern 
Arizona  district  exemption   board. 

Arthur  Notnian,  of  Bisbee,  Ariz.,  assist- 
ant superintendent  of  mines.  Copper  Queen 
branch  of  the  Phelps  Dodge  Corporation, 
has  taken  an  examination  at  Camp  Cody 
for  entrance  to  the  Engineers'  Corps. 

Arthur  J.  Bensusan,  superintendent  at  the 
mines  of  the  Ouro  Preto  Gold  Mines  of  Bra- 
zil, Ltd..  at  Passagem,  Minas  Geraes,  Bra- 
zil, is  at  the  Hotel  Belmont  in  New  York. 
He  is  on  his  way  back  to  Brazil  fiom  Eng- 
land. 

A.  K.  Drucker  has  joined  the  firm  of 
Howard,  Morinni  &  Co.,  Inc.,  industrial 
engineers.  111  Broadway,  New  York,  and 
106  Boulevard  Haussmann,  Paris,  as  man- 
ager of  their  chemical  and  metallurgical 
department. 

J.  W.  Rawlins  and  J.  C.  Nichols,  general 
manager  and  mine  superintendent,  respec- 
tively, of  the  Internationa!  Nickel  Co.  of 
<!;opper  Cliff,  Ont.,  recently  visited  Jerome, 
Ariz.,  where  they  showed  especial  interest 
in  the  new  United  "Verde  Extension  smel- 
tery. 

M.  E.  Cassidy,  of  Bisbee,  Ariz.,  for  sev- 
eral years  chief  claim  agent  for  the  Copper 
Queen  Con.solidated  Mining  Co.,  has  been 
commissioned  a  captain  in  the  U.  S.  Army. 
and  assigned  to  Camp  Cody,  where  he  will 
be  adjutant  of  one  of  the  regiments  being 
organized  there. 

A.  L,.  Dowdell,  formerly  superintendent 
of  the  cyanide  plant  of  the  Empire  Mines 
and  Investment  Co.,  at  Grass  Valley.  Calif., 
is  now  in  Prance  with  the  Signal  Corps. 
Elliott  Downingr,  formerly  surveyor  for  the 
same  company,  is  a  lieutenant  of  engineers 
and   also   in   France. 

Thomas  W.  FitzBerald,  for  four  years 
head  of  the  University  of  Arizona  electrical 
engineering  department,  has  I'esigned  to 
take  charge  of  the  electrical  equipment  of 
the  Ray  Consolidated  Copper  Co..  at  Hay- 
den,  and  to  serve  as  consulting  engineer  in 
the  same  division  at  Ray. 

Morril  B.  SpauldinK,  recently  superin- 
tendent of  maintenance,  Chester  Shipbuild- 
ing Co.,  Ltd..  at  Chester.  Penn.,  has  been 
appointed  resident  engineer,  division  of 
shipyard  plants  of  the  Emergency  Fleet 
Corporation,  and  has  been  assigned  to  th'e 
same  plant  at  Chester. 

Kichard  H.  Vail,  formerly  on  the  editorial 
staff  of  the  "Journal,"  has  been  commis- 
sioned a  captain  in  the  technical  division 
of  the  Chemical  Warfare  Service  and  ex- 
pects to  be  ordered  to  France  soon  for  serv- 
ice with  the  American  Expeditionary  Forces. 
For  the  last  seven  months  Captain  Vail  has 
been  engaged  in  technical  work  in  the  Ord- 
nance Department   at  Washington. 


.Vrtenius    L.    Grow,    a    pioneer    of    Tomb- 
stone, Ariz.,  died  reconlly  at  Sawtell.-.  C.ilif 
aged   81    years. 

Edward  Woods  Hunt,  meiallurgical  en- 
gineer of  New  York,  died  in  this  city  on 
toept.  In.  He  Avas  born  in  Chicago  in  1880 
and  was  graduated  from  the  Shi-tlleld 
Scientific  School  in  1901.  Mr.  Hunt  had 
done  much  work  in  the  Far  Ea.st  as  well 
as  in  the  western  part  of  the  United  States. 

William  A.  Hendr.\x.  inventor  of  the 
Hendryx  appliance  int.nded  for  the  cyanide 
treatment  of  ores,  died  suddenly  in  AlK-n- 
town,  Penn.,  on  Sept.  22,  agid  «!>  y.ars. 
He  was  born  in  Seymour,  Conn.,  and  was 
graduated  in  medicine  from  Rush  Medical 
College.  Dr.  Hendryx  lattr  became  in- 
terested in  mining  in  various  parts  of  the 
world. 

S.  M.  KodgerB,  metallurgist  for  the 
American  Steel  and  Wire  Co.,  Pittsburgh, 
Penn..  died  at  Pittsburgh  on  Sept.  17,  aged 
58  years.  He  was  born  near  Wtilsburg. 
W.  Va.,  and  was  a  graduate  of  the  Uni- 
versity of  Michigan.  He  was  a  member 
of  the  American  Institute  of  Mining  En- 
gineers, the  American  Iron  and  Steel  In- 
stitute and  other  technical  societies. 

Robert  Elmer  Booraem  died  recently. 
He  was  born  in  Jersey  City,  N.  J..  Mar.  28. 
1856.  and  was  graduated  as  a  mining  vr\- 
gineer  at  the  Columbia  School  of  Mines 
in  1878.  In  the  following  year  he  went 
to  Leadville,  Colo.,  where  he  gained  prac- 
tical experience  and  .soon  became  manager 
of  the  then  famous  Morning  Star  and  Even- 
ing Star  mines,  on  Carbonate  Hill.  Dur- 
ing that  time  he  befriended  that  interest- 
ing character,  Ferdinand  Van  Zandt.  from 
whom  Mrs.  Foote  drew  the  hero  in  her 
famous  novel,  "The  Led  Horse  Claim." 
Van  Zandt  remained  only  a  short  time  in 
Leadville.  departing  thence  to  enter  upon 
his  adventurous  career,  in  the  course  of 
which  he  acfiuired  and  developed  the  Blue- 
bird mine,  at  Butte,  Mont.,  which  made  him 
a  very  wealthy  man.  As  soon  as  the  great 
value  of  the  Bluebird  seemed  to  be  well 
assured.  Van  Zandt,  ever  loyal  to  Booraem 
and  mindful  of  the  helping  hand  extended 
when  it  was  greatly  needed,  sent  for 
Booraem  to  come  to  Butte  to  be  general 
manager  of  the  Bluebird,  this  being  in 
1887.  At  Butte.  Booraem  participated  in 
the  exciting  times  of  those  days  and  ex- 
perienced some  great  personal  hazards,  but 
he  continued  to  work  the  mine,  which  paid 
large  dividends  for  a  good  many  years. 
When  the  fortunes  of  the  mine  had  waned, 
Booraem  returned  to  New  York  and  lived 
a  life  of  considerable  retirement ;  but  in 
1911  he  went  West  again  and  engaged  in 
gold  mining  in  Arizona  and  Nevada,  mak- 
ing his  home  in  Denver.  He  was  a  mem- 
ber of  the  University  Club  and  St.  Nicholas 
Society  in  New  York,  and  of  the  Sons  of 
the  Revolution  and  Society  of  Colonial 
Wars. 


Societies 


iiitiMiitiMiiititiini^ 


.Vmerican  Peat  So<'iety  held  its  annual 
iiiceting  at  the  Hotel  McAlpin,  New  York, 
on    Sept.    25-27. 

Teknik  Club,  of  Denver,  Colo.,  held  its 
first  dinner  and  meeting  of  the  season  at 
the  Shirley  Hotel  on  Seiit.  10.  A  paper  vyas 
read  by  Thomas  A.  Dickson,  on  "Blast- 
Furnace  Smelting  With  Oil."  Experiments 
and  commercial  tests  on  blast  furnaces  fired 
with  oil  were  described  in  detail.  It  ap- 
pears that  the  process  has  been  successful 
in  treating  ores  free  from  magnetite,  but 
that  this  mineral  presents  difficulties  not 
yet  satisfactorily  overcome.  H.  B.  Low- 
den,  of  the  Colorado  Iron  Works  Co..  was 
appointed  secretary-treasurer  for  the  en- 
suing year. 

Association  of  iron  and  Steel  F;ie<-tric«l 
Engineers  elected  the  following  officers  at 
its  convention  in  Baltimore.  Md..  on  Sept. 
11-14:  President.  D.  M.  Petty,  superin- 
tendent electrical  department,  Bethlehem 
Steel  Co.  ;  first  vice  president.  B.  W. 
Gilson,  superintendent  electrical  dei)art- 
ment,  Carnegie  Steel  Co..  Youngstown  ; 
second  vice  president.  H.  C.  Cronk,  McKin- 
ney  Steel  Co.,  Cleveland  ;  treasurer.  James 
Farrington,  La  Belle  Iron  Works.  Steuben- 
ville,  Ohio  :  secretary,  John  F.  Kelly.  Em- 
pire Bldg..  Pittsburgh ;  directors,  E.  S. 
Jefferies,  Steel  Co.  of  Canada.  Hamilton, 
Ont.  ;  G.  W.  Richardson.  American  Bridge 
Co..  Pencoyd,  Penn.  ;  F.  A.  Wiley.  Wiscon- 
sin    Steel     Co..     South     Chicago.     Ill  :     and 


Walter   Kennedy,    I'itLsburgh   Crucible  Steel 
Co.,  Midland,  PennBylvania. 

Faraday  Kociety  met  in  London  on  July 
23.  Sir  Robert  Hadfleld  presiding.  The 
following  three  papers  were  presented: 
"Contributions  to  the  Chemistry  of  Alumi- 
num and  Aluminum  Alloys,"  by  John  G.  A 
Uhodin  ;  "Metallography  of  Aluminum  :  Re- 
•  ry.stallization  and  (Jrain-Growth — the  Re- 
Mjlt  of  Deformation  in  the  Cold  Prior  to 
Annealing,"  by  Robert  J.  Anderson,  of 
Cleveland,  Ohio  ;  "R<;inforced  Coner<-te  vs 
Salt  Bri"e  and  Sea-Water,"  by  Prof  H  J 
M.  Creighton.  of  Swarthmore  Coll>  ge.  Penn- 
sylvania. 

\ -^. 

Industrial  News 


Klectrolytie  Zinc  Co.,  has  dl.>-rontlnued 
r<t)erations  at  its  plant  in  Baltimore.  Md  . 
which   will   be   dlsii>aritled 

Klectric  Furnace  Co..  of  Alliance.  Ohio, 
has  secured  the  services  of  Leonard  W. 
lOgan,  formeiiv  spieial  engineer  with  Well- 
man-Seavei -.Morgan  < 'o.  and.  previous  to 
that,  eleofrical  engineer  for  five  years  with 
the  Pittsburgh  Cnieibl.  Steel  Co",  .Midland, 
Pennsylvania. 

W.  J.  .\rmstronK,  manager  of  the  crush- 
ing and  pulverizing  sales  department,  of 
the  Jeffrey  Manufacturing  Co.,  Columbu.«. 
f)hio,  has  recently  received  an  appointment 
as  captain  in  the  U.  s.  Army  and  been 
assigned  to  the  Ordnance  Department  in 
Washington.    D.  C. 

.AlaKnesia      .Issociation      of      .\niericu      has 

issued  III  pamphlet  form  a  specification  for 
■'85';  .Magnesia"  non-heat-conducting  cov- 
erings for  powei-  and  heating  systems, 
which  has  been  compiled  and  indorsed  bv 
the  Mellon  Institute  of  Industrial  Research 
of  the    University   of   Pittsburgh. 

Walworth  ManufacturinK  Co.,  Boston 
Mass..  announces  that  It  will  discontinu.- 
making  the  6-in.  genuine  Walworth  Slillson 
wrench,  also  the  manufacture  of  the  wood- 
handle  StiIl.«on  wreneh.  making  only  the 
steel  handle.  It  has  adopted  a  special  "war 
finish"  for  its  .Stillson  wrenches  for  the 
period   of  the   war. 

Johnson,  Matthey  *  Co..  Md..  refiners 
md  assayers  of  London.  England  have 
londucted  during  1918  an  exhibition  of 
British  Science  Products.'  including  the 
metals  and  salts  of  gold,  silver,  and  the 
platinum  grouj).  bismuth,  copper,  selenium, 
tellurium  and  thorium,  to  show  the  firm's 
connection  with  these  in  the  past,  as  well 
as  the  developments  therein  due  to  the  war. 

Wood  Equipment  Co..  has  recently  pur- 
chased and  equipped  commodious  shops,  at 
Grand  Crossing.  Chicago,  so  as  to  provide 
greater  facilities  for  manufacturing  the 
pneumatic  rotary  dump  and  other  mining 
specialties.  The  main  offices  will  he  at  the 
new  plant,  but  the  company  will  maintain 
city  ottlces  in  the  McCorm'ick  Bldg.,  Chi- 
ago  as  well  as  branch  offices  in  New  York. 
Pittsburgh.    Knoxville    and    Denver 


New  Patents 


United  States  patent  speeiflcations  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  each. 
British    patents   are    supplied    at    40c.    each. 

.\llo.v  Containing  Cu,  Al  and  Zn.  Prank 
S.  Hodson.  Philadelphia,  Penn.  (IT,  S.  No 
1.276.916;    .\ug.    27.     1918.) 

.Alloy  Containing  Ni,  Zr,  AI,  .Si.  and  a 
Metal  of  the  Cr  Group.  Hugh  S.  Cooper. 
Cleveland,  (ihio,  assignor  to  the  General 
Alloys  Co  (V  S.  No.  1,277.046:  Aug.  27. 
1918.) 

Copper-Nickel  Matte,  Separation  of 
Metals  in.  George  W.  Pawel.  Hudson 
Falls,  and  lOdward  X.  Rekate,  Lancaster. 
N.  Y..  assignors  to  United  States  Nickel 
Co..  New  Brunswick,  N.  J.  (U  S  No. 
1,276,809  ;  Aug.   27,  1917.) 

Drill,  ^fininff.  John  Arthur  Kave,  Sault 
Ste.  Marie.  Ont..  Canada.  (U.'  S  No 
1.277.220;   Aug.    27,    1918.) 

Flotation.  Frank  Groch.  Cobalt,  Ont  . 
Canada.  (V.  S.  No.  1,276,753;  Aug.  27. 
1918.) 

Flotation.  Walter  A.  Scott,  Chicago.  Ill  , 
assignor  to  Minerals  Separation  North 
American  Corporation.  (IT.  S.  No.  1.276,- 
974  ;  Aug.  27,  1918.) 

Hoint.  Portable  Electric.  Samuel  Edward 
Kalbach,  Reading.  Penn.  (U.  S  No.  1.277,- 
218  :    Aug.    27.    1918.) 
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SAN    FRANCISCO — Sept.    ii 

('oiii>tock  Nortliend  Mines  milled  4iM; 
tons  of  ore  in  the  week  ended  Sepl.  11. 
despite  the  acute  labor  shortage  caused  by 
the  desertion  of  miners  to  the  copper- 
mining  camps.  The  Oon\stock  has  a  record 
of  nl  vears  without  a  labor  strike,  because 
of  the  well-known  fact  that  the  mmers 
have  been  fairlv  treated  and  received  the 
highest  wages  paid  in  gold-minmg  camps 
since  the  organization  of  the  first  mmers 
union  at  Virginia  City.  Gold  Hill  and 
Silver  Citv  more  than  half  a  century  ago. 
But  miners,  like  other  workmen,  want 
the  money,  and  they  go  after  it  when  a 
higher  wage  is  offered  in  other  cami>s. 
During  the  week  mentioned  Consolidated 
Vireinia  contributed  to  the  milling  total 
306  tons,  averaging  $13.28  per  ton:  Union 
Consolidated.  131  tons  at  $10.48  and  2!> 
tons  at  $6.14;  Sierra  Nevada.  30  tons  at 
$13.94  per  ton.  The  aggregate  yield 
amounted  to  $6033,  or  an  average  of  $12.16 
jier  ton. 

Chrome  Shipittents  from  Kiireka,  Hum- 
boldt County,  in  the  second  week  of 
.September  totaled  six  carloads,  or  about 
.ioO  tons.  Five  of  the  cars  were  fiom  Del 
Xorte  County,  brought  into  Humboldt  Bay 
hv  schooners  and  one  car  was  from 
Horse  Mountain,  Humboldt  County.  This 
is  the  second  shipment  from  Horse  Moun- 
tain mines :  a.nother  carload  is  waiting 
transportation  at  Kssex.  and  a  third  is 
readv  for  hauling  to  the  station.  No  man- 
ganese shipments  were  made  during  the 
week,  owing  to  damage  to  roads  /aid 
bridges  by  recent  forest  fires.  Recent  de- 
velopment of  the  old  Tyson  chrome  mine, 
in  Del  Norte  County,  has  disclosed  suf- 
ficient ore  to  .start  motor-truck  hauling  for 
rail  shipment.  Large  tonnage  of  ore  has 
been  exposed,  and  bunkers  and  hoisting 
machinery  have  been  installed.  A  new 
deposit  has  been  developed  on  the  north 
fork  of  Smith  River,  in  Oregon  just  north 
of  the  California  line.  The  property  is 
leased  to  the  Northwestern  Chrome  Co.,  of 
.Seattle,  which  is  .shipping  30  tons  a  day. 

Production  of  Potasli  from  Searles  Lake 
deposits  under  development  by  the  West 
End  Mining  Co.  of  Nevada  is  expected 
within  the  coming  year,  according  to  an 
announcement  made  by  the  directors  of  the 
company.  In  declaring  a  recent  dividend, 
the  directors  carefully  considered  several 
matters  of  vital  interest  to  the  company, 
referring  to  the  necessity  of  continued  de- 
velopment of  the  Searles  Lake  property, 
which  is  leased  from;  the  Giovernment. 
Two  other  items  of  general  interest  were 
mentioned  by  the  directors  as  affecting 
the  present  dividend:  The  subscription  of 
the  company  of  $25,000  to  the  fourth  Liber- 
ty Loan,  which  will  make  a  total  of  $16.'),- 
000  of  Liberty  bonds.  Regarding  the  money 
received  from  the  settlement  of  the  suit 
against  the  Jim  Butler  Mining  Co..  the 
^^'■est  Knd  company  is  not  advised  how 
it  will  be  treated  re.specting  taxation.  In 
addition  to  these  .special  matters  the  com- 
r*any  has  acquired  promising  gold-  and 
silver-mining  prop<'rties  in  Honduras,  where 
operations  are  now  being  started.  The 
pror»erties  at  Tonopah.  the  directors  state, 
are  in  excellent  condition,  and  the  yield 
continues  to  meet  exr)ectations.  The  West 
Knd  company  is  controlled  by  California 
men,  the  president.  F.  M.  Smith,  and  the 
directors  being  residents  of  Oakland. 

SALT    I.AKK    CITY — Si-pt.    ifi 

Tlntlo  Mine  OwnerK  and  lessees  are  pro- 
K-t-ting  the  state  occupation  tax.  which 
piactlcjilly  places  a  double  tax  on  mines 
operating  under  the  leasing  system,  as  both 
ihe  owner  and  the  lessees  pay  '.i'/,  on  their 
net  profits.  Most  of  the  mines  i)aying  the 
tax.  which  is  now  due,  are  doing  sf>  under 
protest.  The  whole  matter  Is  more  or  less 
In  abeyance,  however,  until  after  the  elec 
tfons,  when  the  propositi  constitutional 
.amendment  has  been  voted  on  and  the  min- 
ing public   knowK   better   where   it   Mtands. 

Thr    KiiNtfm    Vart    of    the    TIntle    niHtriet 

is  being  ;ictlvelv  deeiloped  in  an  effort  to 
find  another  mine  like  the  TIntIc  Standard. 
This  property  ojierated  s<veral  years  with- 
out or)»;nlng  or*;  in  paying  quantity  until 
a  K'X'd  orelKidy  was  finally  opened  at  dei)th. 
Slnc<    then   the  nnlrK-   lia.^  be<  ii   ytei'dlly  add- 


ing to  reserves  and  at  the  same  time  in- 
ci  easing  shipments,  and  is  now  a  regular 
dividend  payer.  Neighboring  properties  are 
naturally  expecting  to  find  their  ore  at 
depth,  and  considerable  shaft  sinking  is  in 
progress.  The  Iron  KiTig  shaft  is  down 
almost  1100  ft.  and  the  Copper  Leaf,  the 
Apex  Standard  and  the  Eureka  Lily  are 
sinking.  The  shaft  of  the  Eureka  Bullion 
is  down  825  ft.,  and  cro.sscutting  here  has 
opt  ned  a  vein  carrying  iron,  with  some 
«old  and  silver.  It  is  thought  that  the 
ore  horizon  is  considerably  further  down. 
The  .N'orth  Lilv  and  the  Zuma  are  working. 
Also,  work  on  the  Tintic  drain  tunnel,  fur- 
ther to  the  southeast  than  the  properties 
mentioned,  is  expected  to  give  interesting 
information  as  to  the  possibilities  of  this 
.'section. 

Question  of  Mine  Taxation  in  this  state, 
pendina  before  the  Legislature,  is  again 
coming  before  the  public  in  the  autumn 
elections,  when  a  constitutional  amendment 
making  a  radical  change  in  the  pre.seiit 
method  of  taxation  is  proposed.  Mining 
companies  will  this  year,  as  in  the  past, 
be  assessed  accordng  to  the  amount  of  their 
annual  net  proceeds  and  on  their  sur- 
face improvements.  The  new  law,  if  i)assed, 
would  tax  coal  mines  at  their  full  cash 
value,  and  metal  mines  at  a  multiple  or  sub- 
multiple  of  their  value.  It  is  exceedingly 
difficult,  for  obvious  reasons,  to  place  a 
value  on  a  mining  property,  and  the  feel- 
ing of  the  industry  is  in  favor  of  the  law 
as  it  now  stands.  In  accordance  with  pro- 
cedure in  tMs  state,  arguments  for  and 
against  the  proposed  constitutional  amend- 
ment are  being  presented  in  pamphlet  form 
to  the  voting  public.  The  mining  men's 
side  is  being  presented  by  Jesse  Knight, 
one  of  the  oldest  operators  in  the  state. 
The  proposed  new  law  would  undovibtedly 
increase  the  burdens  of  taxation  on  the 
mining  industry,  which  is  already  bearing 
its  full  share,  and  the  Utah  Chapter  of  the 
American  Mining  Congress  is  cooperating 
with  operators  in  gathering  data  to  combat 
the    proposed    measure. 


DENVER — Sept.     25 

The  Tungsten  Industry  of  Boulder  l^ounty 
niav  be  hard  hit  by  the  new  draft,  accord- 
ing to  preliminary  estimates.  It  api>ear3 
that  about  500  men  registered  from  Boul- 
der County,  and  that  about  230  of  these  are 
miners  from  the  Nederland  tungsten  district 
alone.  From  the  Lake  wood  district  41  men 
registered.  It  is  feared  that  the  labor 
shortage  already  existing  in  the  tungsten 
camijs  of  Nederland,  Beaver  Creek,  Tung- 
sten and  Lakewood  will  become  more  se- 
rious after  the  draft  begins  to  operate. 
Ways  and  means  of  replenishing  the  labor 
supJDly  in  the  tungsten  fields  are  being  dis- 
eussed  by  interested  operatoi-s.  Plans  are 
being  formulated  to  take  men  from  other 
lines  of  work,  where  they  can  be  spared, 
and  train  them  as  miners.  It  has  been 
suggested  that  many  men  now  in  clerical 
positions  can  be  taught  how  to  min<'.  and 
that  their  places  can  be  filled  by  comp'^- 
tent  women. 

Colorado  Sehool  of  Mines  introduced  mil- 
itary training  on  Sept.  8.  The  student 
Arm>  training  corps  has  been  organized 
and  is  under  the  command  of  Lieut.  H.  J. 
Shepard,  of  the  U.  S.  .\rmy.  Instructions 
regarding  the  details  of  organization  have 
been  received  by  the  school  from  Washing- 
ton. A  contract  between  the  school  and  the 
Government,  covering  the  housing  and  feed- 
ing of  the  students,,  has  been  signed.  Plans 
■have  been  completed  for  a  mess  liall  to 
accommodate  200  students.  The  building 
will  cost  $1500,  and  construction  will  be- 
gin as  .soon  as  the  iilans  arrive.  All  work 
at  the  school  will  be  done  in  accord.mc- 
with  Army  regulations.  All  members  of 
the  student  Army  training  corps  are  pri- 
vates in  the  U.  S.  Army  in  active  service. 
They  may  be  recommended  for  officers 
traliiing  canii's.  the  selection  to  be  made  on 
a  comi)etitive  basis.  All  members  will  be 
re(|uired  to  eat  In  the  mess  hall,  and  will 
b(^  housed  in  buildings  on  or  near  the  cam- 
pus In  units  of  not  less  than  25  each.  All 
member.')  will  receive  a  .-.-alary  of  $3i)  a. 
month,  and  will  be  furnished  subsistence, 
housing,  eciulpment,  clothing,  and  <'ollege 
expenses,    exce;)!    text    books    and    supplies. 


Some  of  the  men  will  be  housed  in  frater- 
nity houses,  and  under  the  direction  of  a 
non-commissioned  officer.  The  attendance 
at  the  school  has  recently  increasecl  to  over 
200. 

TUCSON,    ARIZ. — Sept.     27 

Deferred  Classifleation  of  skilled  miners, 
smelter  and  mill  men  and  mine  railroad 
operators  was  discussed  here  at  a  recent 
meeting  of  the  Southern  Arizona  dis- 
trict exemption  board  and  represen- 
tatives of  southern  Arizona  and  So- 
rora  mining  companies.  The  latter  in- 
cluded: From  Bisbee.  G.  H.  Dowell,  of  the  i 
Copper  Queen,  and  W.  B.  Gohring,  of  the 
Calumet  &  Arizona ;  from  Douglas,  Harry 
Clark,  of  the  Calumet  &  Arizona  works; 
J.  S.  Williams,  of  the  Moctezuma,  and  L.  R. 
Budrow,  of  the  Lucky  Tiger-Combination; 
Irom  Cananea,  Casey  Stiles,  of  the  Cananea 
Consolidated ;  from  Morenci.  Milton  Mc- 
Lean, of  the  Detroit  Copper.  The  board 
held  that  the  industries  represented  were 
essential,  but  that  individual  claims  must 
be  presented  in  each  case,  with  allidavits 
from  the  applicant's  immediate  superiors. 
The  mine  managers  stated  their  output, 
generally,  had  been  only  72 9^  of  that  pos- 
sible during  the  last  year,  due  to  labor 
shortage.  Practically  no  development  work 
is  being  done,  and  all  men  are  used  on  ore 
production.  Conditions  in  the  Mexican 
camps  are  said  to  be  worse  than  in  Arizona, 
as  the  men  called  home  for  the  draft  usually 
are  foremen  or  exceptionally  skilled  men 
who    can    hardly   be    replaced. 

■    WALLACE,     IDAHO — Sept.     24 

Coeur  vl'ATene  Mine  Operators  are  pre- 
paring to  ask  deferred  classification  for 
practically  all  employees  in  conformity 
with  the  announced  policy  of  the  Covern- 
?Tient  to  retain  men  employed  in  essential 
war  industries.  It  appears  that  the  re- 
duced production  of  lead,  due  to  the  short- 
age of  labor,  has  already  become  a  matter 
of  serious  concern  to  the  CJovernment,  and 
unless  steps  are  taken  to  prevent  the  work- 
ing forces  being  fuithei-  depleted  through 
the  operation  of  the  draft,  it  may  become 
necessary  for  the  Government  to  take  a 
direct  hand  in  providing  labor  for  the 
mines.  The  chief  lead  producers  of  the 
Cceur  d'Alene  district  in  some  cases  have 
less  than  half  of  their  normal  force,  and 
all  are  seriously  handicapped  by  the  labor 
shortage.  The  standard  wage  scale  is 
$5.25  per  .shift  of  eight  hours,  and  some 
of  the  mines  are  paying  $5.75  as  an  in- 
ducement to  get  men. 

.An    Investigation    of   the    Uuioksilver   and 

antimony  deposits  of  central  Idaho  has 
been  made  by  Robert  N.  15(11,  state  mine 
inspector,  who  has  issued  a  report,  which 
covers  in  general  the  topographical  and 
geological  conditions  of  the  district  and 
describes  in  detail  the  development  ana 
equiiiment  of  the  Fern  mine,  which  is  now 
producing  quicksilver  on  a  small  scale. 
The  ore  is  being  taken  from  a  tunnel,  in 
which  the  vein  has  been  followed  80  ft., 
showing  a  width  of  from  one  to  four  feet 
which  includes  a  high-grade  streak  of  from 
six  inches  to  a  foot  in  thickness.  Ore  Is 
also  being  extracted  from  a  surface  cut. 
The  ore  is  treated  in  a  furnace  of  the 
.lohn.son-McKav  type,  which  consi.sts  of  a 
battery  of  steel  cylinders  built  into  ap 
oblong  brick  structure  6  ft.  high.  8  ft. 
wide  and  20  ft.  long.  These  cylinders  are 
12  in.  in  diameter  and  6  ft.  long,  with  4- 
in.  inclined  discharge  uipes  at  the  rear 
for  condensing  the  fumTs.  Th.-  metallic 
doors  of  the  cvlinders  are  clamped  on  and 
.sealed  with  a  paste  made  of  wood  ash. 
There  are  12  cvlinders,  each  with  a  charge 
capacitv  of  150  lbs.  of  ore.  A  firebrick 
Hue  extends  under  and  over  this  battery 
of  retorts,  and  the  smokestack  is  directly 
over  the  furnace.  It  requires  about  eight 
Vours  to  run  through  a  charge.  The 
nu-oeess  is  simply  to  heat  the  retorts  to  a 
red  heat,  which  drives  off  the  volatile 
•metal  in  the  form  of  a  fume,  which  is  con- 
densed and  prt-cipitated  in  the  discharge 
pipes  at  the  rear  of  each  retort  and  dropped 
into  a  (;ontainer  as  metallic  (luicksilver, 
fi-om  which  It  is  ladled  out  and  placed  in 
ordinary  quicksilver  fia.sks  ready  for  ship- 
ment. To  compensate  for  the  small  ca- 
pacity of  the  plant,  the  ore  is  sorted  to  on 
nverage  of  5%,  or  100  lb.  of  metal   to  tile 
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ton  of  ore,  which  yields  a  handsome  profit. 
Other  properties  are  described  by  Mr. 
bell,  and  he  regards  the  field  one  of  great 
promi.se.  A  good  wagon  road  is  the  most 
proKsing  necessity  to  (>n(;ourage  develop- 
ment. 

BUTTF;,   MONT. — Sept.    26 

The  Attempted  Strike   in  the  Kutte  Mines 

'las  proved  to  be  a  failure.  The  men  who 
bndeavored  to  create  trouble  among  the 
rniners  and  shut  off  the  production  of  cop- 
oer    made    greater    effoits    than    heretofore, 

[•;ut  to  no  avail.  Cii-eulais  were  scattered 
ibout  the  roads,  in  the  boarding  houses  and 
>n  the  streets  asking  that  the  men  quit 
vork  until  six  houi's  was  declared  to  be 
(i  day's  work,  and  that  an  agreement  be 
'nadi"  that  the  men  be  lowered  and  hoisted 
l)n  company  time  and  the  rustling  card  sys- 
em  be  abolished.  At  tii-st  not  more  than 
liOOO  men  responded  to  the  call  of  the  I.  W. 
\,V.,  and,  finding  the  call  a  failure,  the 
eaders  had  men  visit  the  homes  of  miners 
.vhile  they  were  at  work  and  warn  the  wives 
hat  if  their  husbands  went  to  work  they 
Lvould  be  badly  handled.  In  addition  to  this, 
Inen  were  jiosted  in  boarding  houses  to  in- 
imidate  the  men,  and  also  stationed  at 
)oints  leading  to  the  mines  for  the  ])urpose 
,)f  beating  persons  going  to  work.  In  a  few 
;ases  workmen  were  assaulted,  but  this  was 
net  by  the  military  authorities  jjosting  nu- 
riierous  guards  at  all  points  taken  by  the 
miners  going  to  and  returning  from  work, 
ivith  the  result  that  some  arrests  were 
nade  and  severe  fines  imposed  so  that  the 
radical  element  soon  ceased  to  interfere 
in  a  jiublic  way.  The  I.  \V.  W.  held  a  mass 
neeting,  and  after  some  radical  speeches 
iOy  leaders,  a  resolution  was  adopted  calling 
jpon  the  Government  to  take  over  the  mines 
lind  oi)erate  them.  This  method  was  adopted 
anly  to  make  outsiders  believe  that  the  men 
had    some    real    grievance".      Federal    Labor 


Mediator  Barker  has  arrived  in  the  city 
to  make  an  Investigation  into  the  causeB 
of  the  trotible  and  report  to  the  War  Labor 
l.ureau.  Mr.  Barker  purpo.s.s  taking  .some 
lime  in  gomg  thoroughly  into  the  situa- 
tion trom  every  standpoint  before  report- 
ing to  the  board.  He  will  not  listen  to  any 
one  section  or  class,  but  will  investigate 
from   an    independent    point  of  view. 

TOKONTO — Sept.    28, 

.  iT'.'*,  **,^'*'  Nt-wloiiiKllaii.l  Kailwav  has  er.- 
tabhshed  a  national  ies.aire.es  d.'partment 
to  explore  large  areas  of  land  owned  by  the 
company.  ,1.  JMcXeil  Kurbe.s,  formerly  of 
Montreal,  has  been  placed  in  charge  of  the 
new  dejiartment.  During  the  summer  prom- 
ising coal  and  mineral  deposits  were  dis- 
covered under  his  direction,  and  active 
exploration  of  the  coal  area  is  now  being 
undertaken.  H.  B.  Hatch,  formerly  of  Por- 
cupine,  is  al.so  attached  to  the  department. 

The  Construction  of  a  Kailwav  from  the 
1  as  to  the  new  copper  district  in  northern 
Manitoba  is  iirobable,  according  to  the 
lion.  Edward  Uiowii.  provincial  treasurer 
of  Manitoba.  This  new  district,  known  as 
the  l<Min  l<'lon  section,  lies  about  7(i  miles 
from  the  Hudson  Hay  railway,  and  is  at  the 
boundary  of  .Saskatchewan  and  Manitoba. 
The  two  iirincipal  properties  are  the 
l^^lin  Flon  and  th(;  Mandv.  The  former 
has  been  extensively  diamond  drilled,  and 
se\eial  million  tons  of  ore  carrying  gold, 
silver  and  copper  have  been  proved  up. 
The  ore  will  have  to  be  smelted  on  the 
ground,  and  this  will  require  a  railway 
and  hydro-electric  develojiment.  It  gives 
promise  of  being  one  of  the  largest  mining 
undertakings  in  Canada.  The  Mandy  is 
a  smaller  body,  and  is  owned  by  the  Tono- 
pah  Mining  Co.  A  considerable  tonnage  of 
copper  ore  has  been  developed,  and  this  is 
being  mined  and  hauled  oUt  over  the  win- 


•ter  roads  for  shipment  to  the  Bmelters.  The 
railway  would  alao  op<:n  up  the  Beaver 
I^ako  Gold  Ke<;tion,  whcro  thero  are  several 
jiropertles    of    con.^lderablo   promise. 

\  ICTUKIA,     li.    C. — Hept.    ISO 

(iuehtion    of    llie    Joint    AdmlnUtratiun    of 

all  minerals  in  the  IOsi|uiinall  &  iNanalmo 
K.  U.  Co.'k  land  holdings  on  Vancouver 
Island,  with  lh<-  exception  of  gold  and 
silver,  which  alone  are  vested  solely  In 
the  province,  was  taken  up  with  ixjrd 
.Shaughnt  Hsy,  president  of  the  ('an.idlan 
Pacific  fly.  Co..  by  the  Hon.  Williani  .Sloan. 
Minister  of  Mines,  a.1  Vancouver,  B.  ('., 
on  .Sept.  1  !t  with  sati.'^fiiclory  results.  Air. 
.Sloan  found  that  l./)rd  .Shaughiiessy  agreed 
with  the  position  taken  by  the  Leparlmenl 
of  Mines  and  unanimously  endorsed  by  the 
Legislature  of  British  Columbia  at  its 
last  session,  that  the  jiresent  Hystein  of 
mineral  control  within  the  area  owned  by 
the  island  railway  w;is  most  un.saiisfac- 
tory  from  a  public  stand[ioin(.  I'.eiause 
of  the  existing  dual  control,  the  divelop- 
ment  of  the  mineral  resources  of  the  3, :;!»»!. 9 
square  miles  of  railway  land  on  the 
Island  was  being  seriously  rel.arded.  and 
owing  to  the  conqilications  likely  to  arise 
in  the  se<uring  of  title  to  minerals  other 
than  gold  and  silver  in  this  section.  i)roH- 
fiectora  were  not  inclined  to  go  into  the 
held  and  develoj)  it.  The  difficulties  were 
aggravated  by  the  fact  that  where  gold 
and  silver  was  discovered  on  the  islahd 
the  ore  usually  contained  other  minerals. 
For  the  encouragement  of  jirospecting  in 
the  Ksquimalt  &  .N'anaimo  belt,  and  in  the 
interests  of  the  mining  industry  of  this 
part  of  the  province,  it  was  desirable  that 
there  should  be  some  understanding  be- 
tween the  iirovince  and  the  railway  com- 
pany as  to  the  development  of  resources 
known  to  exist  but  hitherto  practically  un- 
touched in  an  economic  sense. 
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ARIZONA 

Cochi«e   County 
DRAGOON       MOUNTAIN        (Johnson) — 
Drifting    east    and     west    on    300    level    of 
vertical    shaft.      New    ore    has    been    cut    on 
400  level  of  inclined  shaft. 

PEABODY  (Johni3on) — To  resume  de- 
velopment on   extensive   scale. 

HILLTOP  EXTENSION  (Paradise)  — 
Lead-silver  ore  to  be  shipped  upon  comple- 
tion of  new  road  to  the  mine. 

Graham    County 

ARIZONA  SYNDICATE  (Geronimo)  — 
Work  started  on  1500-ft.  tunnel  to  cut  vein 
containing  copper  with  some  gold  and  sil- 
ver. 

Greenlee    County 

ARIZONA  COPPER  (Clifton)— Copper 
production  during  August  was  4,300.000 
pounds. 

Moliave    Count .v 

TUCKAHOE  (Kingman) — Shaft  has 
reached  250  level.  Hoist  and  compressor 
have  been  installed. 

TOM  REED  (Oatman) — Installing  new 
mill   machinery,    including   crusher. 

Yavapai  County 

CALUMET  &  JEROME  (Jerome) — An- 
nouncement has  been  made  of  suspension 
of  operations  till  after  the  war.  Last  drill- 
ing contract  completed. 

GRAND  ISLAND  (Jerome) — Develop- 
ment work  has  been  suspended,  after  com- 
pletion of  4500  ft.  of  drilling,  until  after 
next  directors'  meeting,  when  it  is  expected 
that  sinking  will  be  resumed  on  main  shaft. 
New  bunk  houses  are  being  built. 

JEROME  VERDE  (Jerome) — Has  re- 
sumed shipments  to  Humboldt  smeltery. 
Mining  from  stopes  above  the  900  level  in 
.Maintop   section. 

UNITED  VERDE  (Jerome) — In  August 
produced  7.910,000  lb.  of  copper.  Smeltery 
operating  at  capacity. 

VERDE  COMBINATION  (Jerome) — 
Drifts  have  been  driven  in  both  directions 
on  a  decomposed  quartz  vein  exit  by  a  cro.ss- 
cut  from  the  1080  station. 


CAT.,IFORNlA 

Madera   County 

GREEN  MOUNTAIN  (Raymond) — Sold 
to  "W.  H.  Wilson,  of  Alameda.  Development 
has  started. 

Nevada    County 

LABOR  SHORTAGE,  which  has  been 
felt  by  mining  companies  at  Grass  S'alley 
and  Nevada  City,  is  at  an  end.  Miners  who 
left  during  the  summer  months  to  work  at 
the  shipyards  have  found  living  expenses 
higher    and    are    returning. 

KENOSHA  (Grass  Valley) — To  be  re- 
opt  ned  by  Alcalde  Gold  Mines  Co.  under 
management  of  George  W.  Root,  of  San 
Francisco.     Formerly  large  producer. 

EL  ORO  (Lake  City) — Complaint  lodged 
against  manager  for  storing  powder  in  old 
blacksmith  shop  without  license.  ,Iohn  M. 
Griffin,  Federal  inspector,  is  investigating. 

Tuolumne  County 

DUTCTI  (Jamestown) — Good  grade  of  ore 
developed  on  2300  level.  Concrete  foun- 
dations for  new   mill   nearly   complete. 

ALPHA  (Sonora) — Recent  shortage  of 
water  caused  temporary  shut-down  of  mill. 
Rains  of  past  week  promise  good  supply. 

CONFIDENCE  (Sonora) — New  mill  in 
operation  on  ore  from  recent  develojiment 
and   lower   levels. 

SIERRA  NEVADA  EXPLORATION  (So- 
nora)— Good  gravel  extracted  in  develop- 
ment drift  to  old  Berry  channel.  J.  J.  Ha- 
decker    is    manager. 

IDAHO 

Shoshone    County 

COPPER  KING  (Mullan) — Work  sus- 
pended probablv  until  end  of  war.  Plan- 
ning to  build  mill  to  treat  large  body  of 
low-grade  lead-zinc  oie. 

J.\CK  W.AITE  (Murray) — Hauling  lead 
ore  by  motor  truck  from  mine  to  railroad 
at   Prichard. 

YUKON  GOLD  (Murray) — New  spud 
50  ft.  long,  4  ft.  square  and  weighing  20 
tons,  to  be  delivered  at  dredge  on  Prichard 
Creek.  Will  be  loaded  on  two  heavy  trans- 
fer trucks  and  drawn  by  caterpillar  tractor. 


KANSAS 

•loplin     DiHtriet 

MIAMI    VOLUNTEER    (Baxter   Springs) 


—To  build  200-ton  mill, 
not    purchased,    tabl< 
sors    and    convevors. 


Will  use,  but  have 
crushers,    compres- 


MlSSOUItl 
Joplin    District 

COW  CR1':I<:K  (Carl  Junction) — To  build 
200-ton  mill.  Need,  but  have  not  purchased, 
tables,  crushers,  compressors  and  convey- 
ors.    W    H.   Clark   is  superintendent. 

HEATON  &  HODGES  (Neosho) — To 
build  50(i-ton  mill.  Need,  but  have  not 
purchased.  crushers,  tables,  conveyors. 
compressors  and  ore  cars. 

NKVAOA 
Ksmeralda    County 

SILVER  PEAK  RAILWAY  is  being  dis- 
mantled, and  equipment  will  be  shipped  to 
France,  it  is  stateil.  This  i-o:id,  17  miles 
long,  connected  Blair  with  Blair  Junction, 
on  (^oldfield  branch  of  Southern  Pacific  Ry. 
Since  the  closing  down  of  Pittsburg-Silver 
Peak  company,  upon  which  Blair  dei)ended, 
•there  has  been  no  use  for  the  branch. 

C.  O.  D.  ((^oldfield) — Lessees  mining 
high-grade  ore  in  vein  recently  oi>ened  in 
winze  125  ft.  below  fi5  level.  Work  being 
done  through  main  Gold  Bar  shaft.  Mill- 
ing-grade ore  al.so  opened  on  200,  300  and 
400    levels. 

FLORE.XCK  GOLDFIELI)  (Goldfield)  — 
Several  lessees  making  good  production, 
some  in  neighborhood  of  m.-iln  shaft,  and 
.some   in  old   Heilly   lease,  block. 

RED  HILL  FLORENCrO  (Goldfield)  — 
Drifting  from  winze  50  ft.  below  40n  level 
has  oiiened  vein  of  ore.  Stojiing  on  400. 
450  and  500  levels.  Development  on  600 
level  will  be  started  as  .soon  .as  shaft  sta- 
tion  is  enlarged. 

Hunibolt  t'ounty 
SILVER  DISCOVERY  in  old  Rileyville 
district,  30  miles  west  of  Unionville,  has 
been  made  recently.  Another  silver  dis- 
covery reported  made  on  Duffncr  projierty, 
in  Spring  HIM  mining  district.  10  miles 
from  Antelope  station  on  Wistem  Pacific 
Railway. 
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TWO  NEW  TUNGSTEN  MILLS  are  be- 
ing: built  at  new  camp  of  Tungrsten,  30 
miles  west  of  Winnemucca.  and  nine  miles 
from  Mill  Citv.  Companies  building  are 
Xevada-Huniboldt  Tungsten  Co.,  a  sub- 
sidiary of  Tungsten  Products  Co..  and 
Pacific  Tungsten  Co..  with  which  A% .  J. 
Loring  is  associated.  Former  company 
building  100-ton  plant,  and  latter  125- 
ton  plant 

SUXSKT  MIXING  AXO  DEVKLOP- 
MEXT  (Unionville) — Has  taken  over  Ari- 
zona property,  and  preparing  to  reopen. 
Machinery  for  flotation  plant  now  being 
hauled  in.  Development  work  progressing 
with  satisfactory  results,  and.  in  addition 
to  ore  developed,  dumps  contain  consider- 
able tonnage  of  commorcial-grade  ore. 

L.ineoln    C'ount.v 
PRIXCE     CONSOLIDATED      (Pioche) — 
— Has   secured    adjoining   manganese   prop- 
erty :     previous     develoinneni     Tias     opened 
large  tonnage  of  commercial  ore. 

Ijyon  County 

NEVADA-DOUGL^VS  (Ludwig)  — Hoist- 
ing and  pumping  equipment  being  installed 
on  8U0-ft.  level.  Winze  to  be  sunk  to  open 
ore  below  big  caved  stope  extending  from 
800  to  700  level.  Buildings  and  equipment 
of  copper-leaching  plant,  built  four  years 
ago.  and  which  did  not  prove  to  be  a 
metallurgical  or  economical  succe.-^s,  being 
sold  f.o.b.  Wabuska,  Nevada.  Equipment 
consists  of  crushing  machinery,  elevators, 
belt  conveyors,  Oliver  filt/irs.  digestoi-s, 
acid  proof  tanks  and  pipes. 

McCOXNELL  (Mason) — Shipping  regu- 
larly to  smeltery.  Lessees  openmg  car- 
bonate ore  at  surface  on  north  end  of 
group. 

MIXXESOTA-NEVADA  (Wabuska)  — 
Shipments  of  high-grade  copper  ore  being 
made. 

BLUESTONE  MINING  AXD  SMELTING 
(Yerington) — Regular  shipments  of  copper 
carbonate  ore  made  to  Thompson  smeltery, 
and  mill  treating  300  tons  daily  of  copper 
sulphide  ore.  Janney  flotation  machines 
used  entirely  in  mill,  slimes  being  de- 
watered  on  Oliver  filter.  Number  of  cot- 
tages being  built  to  accommodate  workmen. 

Mineral    County 

CANDELARIA  MINES  (Candelaria) — 
Has  acquired  large  acreage  covering  sev- 
eral early-day  producers,  and  is  planning 
considerable  development.  Three  veins. 
opened  by  tunnel  in  Lucky  Hill  at  depth 
of  220  ft.,  show  some  milling-grade  ore. 
Old  dumps  of  camps  contain  large  ton- 
nage of  low-grade  silver  ore,  which  it  is 
now  believed  can  be  milled  at  a  piofit. 

N.ve    Count.v 

WHITE  CAPS  (Manhattan) — Three 
shifts  sinking  main  shaft,  now  below  500 
level.  Stoping  on  300,  400  and  50o  levels, 
and  milling  plant  operating  to  capacity. 

CASH  BOY  (Tonopah) — Main  shaft  to 
be  sunk  155  ft.  deeper  than  1435  level  to 
facilitate   extraction  of  ore   below. 

JIM  BUTLER  TONOPAH  (Tonopah^ — 
N'et   earnings   for  August   were    $29,813. 

MONARCH  PITTSBURGH  (Tonopah) — 
Cro.sscutting  south  on  600  level  to  be  con- 
tinued to  Ohio  vein. 

RESCUE  EULA  (Tonopah) — Raising 
from    1150    level    to   cut   ore    on    1050    level. 

TOXOPAH  BELMOXT  (Tonopah)  — 
Milling  plant  now  treating  ore  from  Tono- 
pah Mining  Co.  and  Jim  Butler  in  addition 
to  its  own  ore. 

TOXOPAH  DIVIDE  (Tonopah) — North- 
west drift  on  370  level  being  advanced  in 
milling-grade  ore.  Southeast  drift  discon- 
tinued until  surface  plant  in  oi)eration,  as 
material  cannot  be  handled.  Shaft  will 
be   sunk    to    water    level    at   once. 

TOXOPAH  MINING  (Tonopah) — Large 
tonnage  low-grade  dump  material  being 
shiitped  to  milling  plant  at  Millers. 

V/E.ST  END  CONSOLIDATE'"  (Tonopah) 
— New  hoisting  machinery  bein,?  Installed, 
larger  ore  pocket  being  built  below  900 
level  of  No.  2  f^haft  and  station  on  800 
level  to  be  enlarged  to  accommodate  double 
trackf 

Storey    County 

COMBINATION  SHAFT  (Virginia  City) 
— Unwatered  to  point  140  ft.  below  Sutro 
tunnel.  New  pumps  will  be  Installed  and 
unwaterlng    coritlnu«;d. 

CO  .V.SOLI  DATED  VlllGI.NIA  (Virginia 
City) — f^r»;  biting  hoi.Mtod  during  develop- 
ment work  on  1800,  2000  and  2200  levds ; 
t>««t     or*-     mined     from     raise     at»ove     2200 

IPV    1 


HALE  &  NORCROSS  (Virginia  City)  — 
Extensive  development  work  will  be  done 
in  near  future.  Control  acquired  by  H.  L. 
Slosson  and  associates. 

SIERRA  NEVADA  (Virginia  City) — 
Drifting  north  on  2500  level  in  low-grade 
quartz;   also   raising  to   2400   level. 

UNION-  CONSOLIDATED  (Virginia 
City) — South  drift  on  2500  level  in  low- 
grade  quartz  ;  better  grade  ore  being  stoi)ed 
above  'level. 

Wliite    I'iin?    Count.v 

CONSOLJ1KA.TED  COPPER  MINES 
(Kimberly) — Developing  on  1100  and  1200 
levels.  Crosscut  being  driven  on  1300  level 
to  explore  downward  continuation  of  ore 
from  levels  above.  Power  line  connecting 
Kimberly  with  the  Nevada  Consolidated 
main  transmission  line  has  been  completed. 

NEVADA  CONSOLIDATED  (McGill)— 
Copper  production  during  August  was  6  - 
500,000  pounds. 

LUCKY  BOY  (Osceola) — Development 
progressing  with  satisfactory  results,  and 
gold-silver-lead  ore  is  being  opened  up. 
New  shaft  sunk  125  ft.  in  ore.  Better 
grade  ore  to  be  shipped,  and  rest  stock- 
piled until  jigging  plant  is  built.  Mace 
Clays   is  manager. 

NKW    .IKKSEY 
>Iorri,s    Count.v 

SCRUB  OAK  (Hibernia) — Operating  at 
full  capacity  and  supplying  iron  ore  to 
Wharton    Steel   Co.'s   furnaces. 

NKW    MKXICO 

Grant    County 

CHINO  COPPER  (Hurley) — August  out- 
put  of   copper   was    5,065.818    pounds. 

REPUBLIC  (Hurley) — Recently  installed 
350-ft.  comi)ressor.  iNIining  zinc  sulphide 
ore.      Dave   Ball   is  superintendent. 

BONNEY  (Lordsburg) — Lease  of  Law- 
rence Mining  Co.  has  expired.  Property 
will  be  operated  by  owners,  Bonney  Mining 
Co.  James  P.  Porteus  is  general  superin- 
tendent. 

LAST  CHANCE  (Lordsburg)— Work  on 
new  mill  progressing.  Mining  force  in- 
creased to  25  men.  J.  Shotwell  is  super- 
intendent. 

Luna    County 

EL  PASO  (Cooks  Peak) — Shipping  two 
cars  of  lead  carbonates  per  week  to  El  Paso 
smelterj'.     T.   S.   Grover  is  superintendent. 

LIBERTY  MANGANESE  (Deming) — 
Have  car  of  high-grade  manganese  ready  to 
ship.     Fred  Kohlmeyer  is  superintendent. 

NEW    YOKK 

.Sullivan    County 

ST.  NICHOLAS  ZINC  (Summltville) — 
Has  been  leased  on  a  royalty  basis. 
Changes  and  improvements  are  being  made 
in    the    mill. 

OKLAHOMA 
Joplin    District 

CONSOLIDATED  (Commerce)  —  Has 
taken  over  Emma  Gordon  mine. 

ST.  LOUIS  LEAD  &  ZINC  (Miami) — To 
move  new  mill  near  Quapaw.  to  Jefferson 
mine,    south   of    St.    Louis. 

MIAMI  WONDER  (Richer) — New  300- 
ton   mill  in  operation. 

AURORA  (Quapaw) — New  200-ton  mill 
in    operation. 

SCOTT-EAGLR  (Quapaw) — Operating 
after  several  weeks'  shut-down.  R.  P. 
.Sharp    Is   manager. 

TKX.X.s 

Kl    I*H.'<o    Count.v 
MAGNESITE    DEPOSITS   near   El    Paso 
have  been  optioned  to  the  Magnesite  Prod- 
ucts  Corporation,   of   New   York. 

I  TAII 

•luab  County 

TINTIC  SHIPMENTS  for  week  ended 
Sept.  21  amounted  to  15(>  cars,  although  be- 
low average   of  shipments   in    the   i)ast. 

CHIEF  CONSOLIDATED  (Eurtka) — 
.\ew  shaft  down  211  ft.  Daily  progress 
iiyeraging   7    feet. 

Suit    Luke    Cixinl.v 

ALTA  CONSOLIDATED  (Alta)— Ship- 
ping ore  from  three  .slopes  and  dc'veloplng 
Iron   ore   carryiiig   silver   and    copper. 

MICHIGAN-UTAH  (Alia)— Pip.-  line  for 
air  to  Lost  tutiiifl  to  be  I'xt.ndcd  and  power 
drill    InHtallid 


AVASATCH  MINES  (Alta) — Drain  and 
operating  tunnel   in   2750  feet. 

Summit  County 

PARK  CITY  SHIPMENTS  for  week 
ended  Sept.  21  amounted  to  1800  tons,  as 
coinpared  with  2083  tons  week  preceding 
and  1789  tons  week  before  that. 

ONTARIO  SILVER  (Park  City)— Ship- 
nients  coming  chiefly  from  new  slopes  be- 
tween 1500  and  1800  levels. 

Tooele    County 

western:  UTAH  COPPER  (Gold  Hill) 
— Shipping  only  lead-silver  ores  at  rate  of 
ion  tons  daily.  Greater  part  of  this  com- 
ing from  main  workings  at  Gold  Hill.  Shaft 
at  Yellow  Hammer  property  down  100  feet, 
•  SILVER  QUEEN  LEASING  (Wendover) 
— Fluorspar  being  developed.  First  car 
shipped.  .\lso  good  showing  of  silver-cop- 
per ore. 

VIRGINIA 

Sni'tU    County 

MANGANESE         PRODUCTS  (Sugar 

Grove) — Considering  installation  of  addi- 
tional trackage  and  equipment  to  carry 
oii  extensive  development  of  open  pit  dur- 
ing winter.  Comi)any  has  complete  wash- 
ing plant.  Stephen  Robinson.  Jr.,  is  presi- 
dent ;  H.  H.  Green  is  superintendent  of 
mines. 

WISCONSIN 

Zinc-Lead  District 

RAISBECK  MINING  (Cuba  City) — New 
organization  formed  to  take  over  and  op- 
erate the  old  Raisbeck,  formerly  operated 
by  the  C.  S.  H.  Mining  Co.  James  Drought 
and  others,  of  Milwaukee,  are  interested. 

ZINC  HILL  (Cuba  Citv)— Sinking  new- 
shaft  at  the  mill  site,  near  Elmo,  where 
the  Springhill  mill  equipment  has  just  been 
assembled.      Charles  Wolfe  Is  manager, 

WICKS  MINING  (Mineral  Point)— Pros- 
pecting Senator   lease    near    Rewey. 

CANADA 

Manitoba 

EMPRESS  CLAIMS  (Falcon  Lake)— An 
initial  shipment  of  scheelite  ore  has  been 
made.  Camps  have  been  completed  and 
preparations  made  for  work  during  the 
winter. 

Ontario 

PARACJON-HITCHCOCK  (Elk  Lake)— 
Two  properties  have  been  consolidated  and 
arrangements  are  being  made  to  develop. 

DOME  (Porcupine) — Contract  let  to  drive- 
raise  from  the  800  level  to  the  700  level, 
connecting  workings  with  other  parts  of  the 
mine. 

CHAMBERS  FERLAND  (Cobalt) — Mine 
Is  closing  down.  Small  amount  of  ore  next 
to  the  Nipisslng  line  still  to  be  extracted, 
but  this  will  be  left  until  the  latter  has 
been   mined. 

COBALT  PROVINCIAL  (Cobalt)— Will 
be  reopened  as  soon  as  new  electric  pumps 
have  been  installed.  Flotation  equipment 
has  been  ordered,  which  will  give  the  plant 
a  capacity  of  about  50  tons  per  day. 

LA  ROSE  (Cobalt) — Contract  to  haul  ore 
from  Violet  property  to  concentrator  has 
been   let. 

PITTSBURG-LORRAIX'  (South  Lcrrain) 
— Operating  old  Currie  pro()erty  and  using 
mill  of  the  Wettlaufer  !nine,  to  which  has 
been  added  a  small   flotation   equii)ment. 

KIRKLAND  PORPHYRY  ( Kirkland 
Lake)^Minority  interests  in  the  Orr  Gold 
Mines  are  opposing  the  sale  of  the  two 
northerly  lots  of  the  company  to  the  Kirk- 
land Porphyry,  and  have  secured  an  In- 
junction 

MONTREAL-K  I  R  K  L  A  N  D  (Kirkland 
Lake) — Shaft  down  50  ft.  to  be  continued 
to  100  level  and  another  shaft  sunk  on  a 
second  vein. 

TECK  HUGHES  (Kirkland  Lake)— To 
reopen  and  proceed  with  development  work. 
Eventuall.y  a  new  mill  will  be  built. 

TOUGH  OAKES  rKirkland  Lake)— Ac- 
tivity resumed.  De\vatering  workings  and 
cleaning  up   tlie  mill. 

WRIGHT  HARGRAVES  (Kirkland  Lake) 
— To  proceed  with  construction  of  150-ton 
cyanide   mill. 

MKXICO 
Itaja     California 

COMPAGNIE  DU  BOLEO  (Santa  Rok- 
alia) — Copper  production  during  August 
was  1,730,400  lb.  Copper  ore  averaged 
3.fi0%    copper. 

CHII.K 

CTTTLE  COPPER  (Chuquicamata) — Dur- 
ing .August  produced  8,4!tfi,000  lb.  of  copper 
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5IL\'ER  AND   STERLING   EXCHANGE- 


Sterl- 
ing 
Ex- 
. change 

Silver       j 

Sterl- 
ing 
Ex- 
change 

Silver 

New 
York, 

Cents 

Lon- 
don, 
Pence 

Sept. 
Oct. 

New 
York, 

Cents 

Lon- 
don , 
Pence 

4.7550 
4.7550 
4.7550 

lOlJ 
10  U 
101' 

49J 
491 

30 
1 
2 

4.7550 
4.7550 
4  7550 

1011 
lOlJ 
lOIJ 

494 
49.i 
491 

pw  York  quotations  are  as  reported  by  Handy 
arnian  and  are  in  cents  p:>r  troy  ounce  of  bar 
r,  999  fine.  London  quotations  are  in  pence  pi'r 
ounce  of  sterling  silver,  925  fine. 


,V   PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

..  Electro- 
lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

*26 
*26 
*26 
*26 
*26 
*26 

t 
t 
t 
t 
+ 
t 

8.05 
8  05 
8  05 
8.05 
8  05 
8  05 

7   75 
7   75 
7   75 
7   75 
7.75 
7   75 

8  85 
(«  8  95 

8  85 
(fi  8  95 

8.85 
("  8  95 

8  80 
("  8  93 

8.75 
<{i;S.65 

8  75 
("8.85 

IPrice  fixed  by  agreement  between  American 
i)cr  producers  and  the  U.  S.  Government,  aecord- 
ito  official  statement  for  publication  on  Friday, 
iember21,  1917,  andJuly  2,  1918. 

No  market. 

he  above  quotations  (except  as  to  copper,  the 
e  for  which  has  been  fixed  by  agreement  between 
!rican  copper  producers  and  the  U.  S.  Govern- 
it,  wherein  there  is  no  free  market)  are  our 
raisal  of  the  average  of  the  major  markets  based 
jrally  on  sales  as  made  aad  reported  by  producers 
agencies,  and  represent  to  the  best  of  our  judg- 
t  the  prevailing  values  of  the  metals  for  the 
i'eries  constituting  the  major  markets,  reduced  to 
s  of  New  York,  cash,  except  where  St.  Louis  is 
normal  basing  point. 

|he  qu^tations  for  electrolytic  copper'are  for  cakes, 
its  and  wircbars. 

'e  quote  electrolytic  cathodes  at  0.05  to  0.10c 
iw  the  price  of  wirebars,  cakes  and  ingots, 
uotations    for    spelter    are    for    ordinary    Prime 
tern  Vjrands.    We  quote  New  York  price  atj35c. 
100  lb.  above  St.  Louis. 

LONDON 


Copper 

1      Tin 

Lead 

Zinc 

pt. 

t. 

Standard 

Eleo 

tro- 

lytic 

Spot 

3  M. 

Spot 

3M. 

Sp„i 

)M. 

Spot 

6 
7 
8 
0 

1 
2 

122 
122 

122 
122 

137 
137 

337 
337i 

337 

3371 

291 
291 

281 
281 

54 
54 

122 
122 
122 

122 
122 
122 

137 
137 
137 

3371 
3371 
3371 

3371 
3371 
3371 

291 
291 
291 

281 
281 
281 

54 
54 
54 

he  above  table  gives  the  closing  ([notations  on 
don  Metal  Exchange.  All  prices  are  in  pound.': 
ling  per  ton  of  2240  lb.  For  convenience  in 
ipari^on  of  London  pricfs,  in  pounds  sterling  per 
0  lb.,  with  American  prices  in  cents  per  pound 
following  aporoxiinate  ratios  are  given,  reckoning 
langeat  $4,751  5:  £291  =6.2576r.;  £54  =  1  1.4545c.; 
0  =  23.3333c.:  £125  =26.5151c.:  £260  =  55. 1513c.: 

0  =  59.3937c.;     £300  =63.6362r.     V.iriations,    £1 

1  2121205c. 


Metal  Markets 

NKW     YORK — Oct.     Z,     li»lK 

"here  have  been  no  features  of  e.special 
Test     except     the     further     weakness     in 

opper — As  usual,  there  is  nothing 
cial  to  report.  There  were  conferences 
S'ew  York  this  week  between  representa- 
!S  of  the  War  Industries  Board  and  the 
niifnrtiirPT.«  over  the  matter  of  contracts 


which  were  disturbed  by  the  change  of 
price  on  July  2.  This  controversy  is  not 
yet  settled  in  so  far  as  the  manufacturers 
are  concerned,  but  their  complaint  seems 
to  be  against  the  War  Industries  Board 
rather  than   against  the  producers. 

The  supply  of  copper  is  becoming  scarcer 
than  ever,  the  Government  ordering  out 
large  quantities.  Practically  no  copper  is 
left    for    ordinary     industrial     consumption. 

There  is  no  particular  interest  in  the 
forthcoming  meeting  between  the  producers 
and  the  price-fixing  committee.  Nobodv 
among  the  producers  expects  that  the  price 
will  be  changed.  Everything  has  settled 
down  on  the  policy  of  curtailed  production 
and  curtailed  consumption.  The  labor 
situation  has  reached  such  a  stage  that 
producers  probably  could  not  now  increase 
])roduction    an.vhow. 

Copper  Sheets — The  base  price  of  copper 
sheets  remains  at  35Jc.  per  lb.  Copper 
wire  is  (luoted  at  29i  to  30c.  per  lb.  f.o.b. 
mill,  carload  lots,  subject  to  any  change 
in  the  price  of  copper. 

Tin— The  control  and  allotment  of  this 
metal  have  become  similar  to  what  pre- 
vail in  the  cases  of  copper  and  lead,  ex- 
cept that  no  price  has  yet  been  made.  It 
seems  as  if  soine  definite  statement  ought 
to  be  made.  The  War  Industries  Board 
has  issued  a  questionnaire  to  everybody 
handling  tin,  calling  for  a  statement  of 
business  from  June  1  to  Oct.  1,  replies 
returnable  not  later  than  Oct.  15.  In  the 
meanwhile,  there  seems  to  be  no  interfer- 
ence with  imports  that  are  arriving. 
Banka  and  Chinese  tins  are  quoted  nom- 
inally ai  82f7  84c..  but  it  is  doubtful 
whether  there  would  be  either  buyers  or 
sellers  for  any  quantities  worth  mentioning. 

The  London  tin  quotations  for  Sept.  25. 
which  had  not  been  received  at  the  time 
of  going  to  press  with  the  Sept.  28  issue, 
are:  Spot,  338;  3  mo.  338. 

Lead — There  is  no  change  in  the  situa- 
tion,  which  remains  as  tight  as  ever. 

Zino — The  market  became  weaker  from 
day  to  day  on  relatively  small  business. 
There  were  plenty  of  sellers  on  compara- 
tive'v  small  auantities.  but  there  was  no 
pressure  to  sell  by  interests  which  might 
make   large   offerings. 

Zino  Sheets — T^nchanged  at  $15  per  100 
lb.  less  usual  trade  discounts  and  extras  as 
per  list   of  Feb.    4. 

Other  Metals 

.\luniinuni — Unchanged  at  33c.  per  lb. 

.\ntimony — The  situation  became  stronger 
without  there  being  much  change  in  price. 
We  quote  .spot  at  14iig)14gc.,  but  there 
were  more  buyers  than  sellers  at  those 
prices.  Some  considerable  speculative  buy- 
ing was  reported,  and  there  was  talk  about 
prospective  Govermnent  buying.  It  is  the 
general  expectation  in  the  market  that 
upon  real  buying  by  consumers  the  price 
will  advance.  Nobody  would  quote  an- 
timony for  shii)ment.  The  Chinese  market 
is  above  the  level  of  the  price  here  and 
is  very  strong. 

Bismuth — Metal  of  the  highest  puritv 
for  pharmaceutical  use  Is  ouoted  at$3.50 
per  lb.  for  wholesale  lots — 500  lb.  and  over. 

radniiiim — This  metal  is  quoted  at  $1.50 
'(/ $2   per   pound. 

Nickel — Market  quotation:  Ingot.  40c.: 
shot.    43c  ;    electrolytic.    45c.    per    pound. 

OiiiekHilver — New  York  became  a  little 
easier,  owing  to  some  considerable  arrivals. 
We  quote  $125ffl30.  San  Francisco  re- 
port.s,   by  telegraph.    $120,   strong. 

Silver   and  Platinum 

Silver — London  and  New  York  Price  of 
bar  S'lver  stead  v  and  unchanged.  49  Jd. 
and  $1.01  i  for  999  fine  China  exchanges 
are  still  disturbed  bv  the  lack  of  consieri- 
ments  to  that  quarter.  It  is  expected, 
however,  that  the  British  government  will 
give  th's  matter  its  attention.  Shipments 
to  London  for  the  week  ended  Sept.  28 
were    500,000   ounces. 


Mexican  dollars  at  New  York:  Sept.  2B. 
78  ;  Se|»t.  27.  78  ;  Sept.  28.  78  ;  Sept.  30.  78  , 
Oct.    1,    78  ;   Oct.    2.    7H. 

I'latinum,  Palladium  anil  Irldlnm — PrieeM 

fixed   at   $105.    $135   and    $175,   respectively. 

Zinc  and  Lead  Ore  Markets 

•loplin.  Mo.,  Hept.  2K — Blende,  per  ton. 
high.  $78;  basis  fiO';  zinc.  )>remium.  $i»; 
Class  B,  $65''/ BO;  Prime  Western.  $55; 
calamine,  basis  40'/,  zinc.  $40'}i35.  Aver- 
age selling  prices:  lilende.  $54.95;  cala- 
mine.   $39.67  ;    all    zinc   ores.    $54.79. 

Lead,  high,  $104.80;  basis  80'/,  lead. 
$103'J(  101);  average  selling  price,  all  grades 
of   lead.    $100.55   i)er   ton. 

Shipments  the  week:  Blende.  10.163; 
calamine,  765;  lead  1481  ton.s.  Value,  all 
ores   the   week.    $748,900. 

Shipments  nine  months:  Blende.  360.680; 
calamine,  16.146.  lead.  56.614  tons.  Value 
all  ores   nine   months.   $24,363,550. 

The  r<  turn  this  week  of  one  smelting 
agency  to  the  market,  after  several  weeks' 
rest,  with  an  order  for  5000  tons,  set  the 
basis  price  of  Prime  Western  grades  of 
blende  up  to   $55   on  all  classifications. 

PliittfvlIIe,  WiH.,  Sept.  2H. — Blende,  basis 
60';  zinc,  highest  settlement  jirice  reported. 
$75.80.  Base  jirice  for  premium  grade. 
$75.  Base  price  for  high-lead  blende,  $52 
to  $53  per  ton  Lead  ore,  basis  80'/,  lead. 
$97  per  ton.  Shipments  reported  for  the 
week  were  2367  tons  blende,  145  tons 
galena,  and  463  tons  sulphur  ore.  For  the 
year  to  date  the  figures  are  96.678  tons 
blende.  5928  tons  galena  and  35.751  tons 
sulphur  ore.  During  the  week  2509  to-is 
blende    was    shipped    to    separating    plants. 

Other  Ores 

Chrome  Ore — Charles  Hardy  reports  tha* 
considerable  offerings  comei  daily  from  the 
West  and  considers  that  the  bottom  ha.-s 
dropped  out  of  the  market,  few  of  the 
Ea.stern  buyers  being  willing  to  take 
chances    at    the    present    time 

Alanganexe     Or» — Unchanged. 

For  the  schedule  of  manganese  ore  prices 
refer  to  page  1053  of  our  issue  of  June 
8,    1918. 

Mol.vbdenum  Ore — There  seems  to  be  a 
good  deal  of  talk  about  this  mineral,  but 
not  much  business.  It  is  ([uoted  nominally 
at  $1.25.  but  we  hear  of  no  sales.  Un- 
doubtedly, it  could  be  bought  at  $1.15  in 
large   quantities.      We   quote    |1  15. 

P.vrites — Prices  of  domestic  pvrites  are 
no  longer  quotable,  as  they  are  determined 
by  negotiation  between  buyer  and  seller. 
Some  quotations  are  30  to  35c.  per  unit, 
according  to  location. 

Tung.stMn — Market  remains  active.  High- 
grade  scheelite  commands  a  premium  of 
50c.  per  unit  ;  scheelite  free  from  impurity 
is  almost  unobtainable.  High-grade  woN 
framite  $24tfi  24.50;  low-grade  ores  $19f<7 
24  per  unit,  according  to  amount  and  kind 
of    inipiirity. 


Iron   Trade   Review 

PITTS  HI  K<iil — Oct.   1 

The  revision  in  iron-ore  and  pig-iron 
j)rices  for  the  fourth  <iuarter  of  the  ye-ir 
seems  to  have  satisfied  i)roducers  fairly 
well.  The  integrated-sfeel  producers  are 
not  affected  and  had  ))resented  no  com- 
plaint. Class  3  steel  works — those  that 
buy  their  pig  iron — will  receive  no  more 
for  their  steel  products,  but  will  have  to 
I>av  more  for  pig  iron,  and  are  not  well 
satisfied,  but  it  is  not  definitely  shown  that 
anv  will  fail  to  make  moderately  large 
profits. 

The  price  readjustments  do  not  amount 
to  much  in  actual  monev  value  compare'l 
with  the  total  .amount  of  iron  and  steel 
business  undei-  control.  There  has  beeti 
no  important  i-hanpe  in  flnished-steel  price'^. 
and  as  the  output  is  over  3.i)00.(iOO  net  tons 
a  month,  and  the  .•wer.age  price  abmit  $75. 
the-e  is  an  annual  turnover  of  nearly  $3.- 
000  000.000.  practically  unchanged  '  Th.- 
advances  in  iron  ore  and  pig  iron,  on  the 
tonnage    that     is    actually    sold,    total    les.s 
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thau  $15,000,000  a  yea.r.  Rouphly  si)eak- 
inp,  three-fourths  of  the  Lake  Suptrior 
iron  ore  and  three-fourths  of  the  pifi  iron 
are  produced  Viy  those  who  consume  it. 
The  Lake  Superior  iron  ore  advance  is  25c. 
per  ton. 

.\part  from  the  price  revision  of  the 
War  Industries  Board,  for  the  fourth  quar- 
ter, a  new  batch  of  prices  has  been  an- 
nounced by  the  Institute,  effecting-  numer- 
ous small  changes.  Cut  nails  are  ad- 
vanced from  $4  to  $5.  and  the  jobbers' 
margin  on  both  cut  and  wire  nails  is  re- 
duced from  $1  to  50c.  a  keer.  Cold-rolled 
strip  steel  is  made  f.o.b.  Pittsbursh.  in- 
stead of  delivered,  niaking^  an  advance  of 
15c.    to    31c.    per    100    pounds. 

Pig-iron  and  steel  production  is  increas- 
in.ff.  i)artlv  bv  reason  of  efforts  to  produce 
better  coke  and  partly  through  the 
weather  becoming  favorable.  The  \\  ar 
Industries  Board  continues  its  work  of 
endeavoring  to  conserve  .=:teel.  by  making 
agreements  with  commercial  consum;'rs 
producing  wares  necessary  for  the  civilian 
population  whereby  their  operations  will 
be  limited.  In  many  cases  operations  in 
the  last  four  months  of  this  .vear  are  to 
be  50';  of  the  operations  in  the  same 
period  last  year,  the  operations  to  include 
the  filling  of  Government  and  Allied  or- 
ders. At  the  same  time,  the  steel  demands 
of  the  war  program  are  being  studied  to 
find  possible  cases  in  which  the  supply 
of  steel  can  be  decreased  without  decreas- 
ing the  war  operations.  The  only  finishing 
line  for  which  a  large  increase  in  the  sup- 
ply of  raw  steel  is  definitely  desired  is 
rails,  and  it  is  understood  rail  production 
is  being  increased  from  65,000  tons  to  85,- 
000  tons  a  week,  about  two-thirds  of  the 
tonnage  being  for  domestic  roads  and  one- 
third  for  operations  abi^oad,  partly  by 
FVance  and  partly  by  the  A.  K.  F.  Pros- 
pects are  that  the  apparent  gap  between 
steel  requirements  and  steel  supply,  lately 
estimated  at  possib'y  5,000,000  net  tons 
for  the  current  half  year,  will  be  greatly 
reduced.  It  has  not  been  shown  that  any 
war  activity  has  thus  far  suffered  from  the 
lack  of  a  large  tonnage  of  steel,  and  the 
pressure  for  more  steel  has  been  largely 
a  measure  of  safety,  particularly  as  there 
might  be  interruptions  to  production  in 
the  winter.  The  Railroad  Administration, 
however,  seems  to  feel  reasonably  certain 
that  there  will  be  full  service  this  winter, 
and  that  last  winter's  curtailment  in  steel 
output  was  due  chiefly  to  transportation 
conditions. 

PiK  Iron — Under  the  former  competitive 
s.vstem  there  was  a  Pittsburgh  pig-iron 
market,  furnaces  with  different  freight 
rates  eoualizing  under  stress  of  competi- 
tion. Xow  the  price  delivered  Pittsburgh 
varies  according  to  point  of  production. 
Since  quotations  were  fixed,  and  until  to- 
day, p-ices  were  un'form  f.o.b.  furnace 
rCow  Tennessee  and  Virginia  iron  is  f.o.b. 
Birmingham  and  Eastern  Pennsylvania 
iron  f.o.b.  Pittsburgh,  the  establishment  of 
the  removed  basing  points  giving  the  fur- 
naces affected  hitrher  prices  f.o.b.  furnace. 
Prices  on  all  grades  except  bessemer  are 
advanced  $1  per  ton,  making  basis  prices 
as  follows:  Foundry  iron,  $3.3;  foige,  $32; 
malleable.  $33.50 :  basic,  $33  ;  bessemer. 
$35.20.  Freight  from  Valley  furnaces  to 
Pittsburgh  is  $1.40  and  from  six  detached 
furnaces  somewhat  less.  Common  prac- 
tice is  to  assume  the  Pittsburgh  market 
to  hf  the  Valley  price  plus  freierht.  W.  P. 
Snyder  &  Co.  report  averages  for  Septem- 
ber, based  on  actual  sales  (chiefly  alloca- 
tions) at  $32  for  basic  and  $35.20  for  bes- 
semer. at  Valley  furnaces.  Foundry  iron 
was  fuotable  at  $33,  Valley,  throughout 
September. 

Steel — Apart  from  some  rearrangements 
in  contracts  for  ingots,  there  has  been 
nothing  done  in  the  unfinished-steel  market. 
Billets  remain  quotable  at  $47.50,  sheet 
bars  and  small  billets  at  $51,  slabs  at  $50 
and   rods  at   $57. 

Ferroallo.vH — There  is  somewhat  more 
activity  in  manganese  allovs,  chiefly  in 
f<  rromangaiiese,  for  first  half  of  1919. 
Ferromanganese  remains  at  $250.  deliv- 
ered, for  70';  .  and  spiegelei.sen  at  $75,  fur- 
nace, for  }<)'/,.  Furnaces  are  now  quot- 
ing a  $3  50  unit  differential  on  ferroman- 
ganese above  70'/,.  Though  $3.50  appears 
Bupertlciallv  to  be  a  lower  unit  price  than 
obtains  with  70'/,  alloy  at  $250,  ft  is  really 
higher,  as  the  buyer  loses  the  Iron  the  man- 
gaii' hje  di.'-places. 

CoUe — The  Carnegie  Steel  Co.  last  week 
put  In  operation  the  .seventh  64-oven  bat- 
tery at  its  CMalrlon  byproduct  plant,  mak- 
inK  448  ovens  in  oi»eratiori.  Th<-  eighth 
Ih  to  Btart  In  about  a  fortnight,  and  two 
more  by  about  Nov  1,  making  a  total  of 
f.40  ovenB  at  the  plant.  Twelve  additional 
battertefl  are  to  follow  cfjriHlderably  later. 
The  4  48  ovens  are  now  rated  at  4  550  tons 
of  cxjke  per  day,  on  19  hours'  coking  time 
.-tfid  UHlng  high  volatile  coal  from  the  I»wer 


Connell.sville.  which  gives  only  a  65'/,  coke 
yield  but  produces  much,  more  sulphate  of 
ammonia  and  toluol.  .Old  basin  coal  would 
give  about  a  70%  coke  yield.  Reports 
from  furnaces  now  are  that  the  quality 
of  Connellsville  coke  is  showing  improve- 
ment as  a  result  of  the  Fuel  Administra- 
tion's strenuous  cami)aign  for  better  coke 
quality.  Connellsville  coke  remains  at  $6 
for  furnace  and  $7  for  foundry,  per  net 
ten  at  ovens. 


STOCK    Ol'OTATIONS 


MONTHLY 

AVERAGE  PRICES  OF  METALS 

SI 

New  York              1           London 

1916 

1917. 

1918     1    1916 

1917 

1918 

Jan 

56.775 

75.630 

88.702 

26 . 960 

36 . 682 

44  356 

Feb 

56 . 755 

77.585 

85.716 

26 . 975 

37 . 742 

42   792 

Mar 

57.935 

73.861 

88 . 082 

27 . 597 

36.410 

43   620 

April. .    . 

64.415 

73 . 875 

95 . 346 

30 . 662 

36.963 

47.215 

May     . 

74  26P 

74.745 

99 . 505 

35.477 

37.940 

48 . 980 

Juhe  .    . 

65.024 

76.971 

99 . 500 

31.060 

39.065 

48  875 

July      .. 

62 . 940 

79.010 

99 . 625 

30.000 

40.110 

48  813 

AUL'            . 

66 . 0S3 

85 . 407 

100. 292; 3 1.498 

43.418 

49.077 

Sent  .... 

6S  515 

100  740 

101.12.J 

32 . 584 

50.920 

49  500 

Oct 

67 . 855 

87.332 

32.361 

44 . 324 

Nov 

71.604 

85.891 

34.192 

43 . 584 

Dec 

75.765 

85.960 

36.410 

43 . 052 

Year. . 

65.661 

81.417 



31.315 

40  851 

New  York  quotations  cents  per  ounce  troy,  fine  sliver- 
London,  pence  per  ounce,  sterling  silver,  0.925  flue. 


" 

New   York 

London 

Copper 

Electrolytic 

Standard         |    Electrolytic 

1917 

1918 

1917 

1918          1917 

1918 

Jan. ..  28.673 

23.500'l31.921 

110.000  142.895 

125.000 

Feb.. .  31.750 

23. 500' 137. 895 

110.000  148.100 

125.000 

Mar....  31.481 

23. 500' 136.  750 

110  000  151.000 

125.000 

April..  27.935 

23.5001133.842 

110.000 

147.158 

125  000 

May.  128.788 

23.5001130.000 

no  000 

142.000 

125   000 

June  . 

29.962 

3. 500^130. 000 

110.000 

142.000 

125  000 

July.... 

26 . 620 

25 . 904 

128.409 

119.913 

140.409 

134.913 

Aug..  . 

25.380 

26.000 

122.391 

1 22 . 000 

137 . 000 

137.000 

Sept.. 

25 . 073 

26 . 000 

117. 500 

122.000 

135.2.50 

137.000 

Oct.  .  . 

23 . 500 

110.000 

125.000 

Nov .     23  .  500 

110.000 

125.000 

Dec. . 
Year 

23 . 500 

110.000 

125.000 

27.180 

124.892 

138.401 

Tin  ^ 

New 

York 

London 

1917 

1918 

1917 

1918 

44.175 
51.420 
54.388 
55.910 
63.173 
62 . 053 
62.570 
62.681 
61.642 
61.851 
74.740 
87   120 

85 . 500 
92 . 000 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

185.813 
198.974 
207.443 
220   171 
245   114 
242.083 
242.181 
243 . 978 
244.038 
247.467 
274.943 
298.556 

February 

311    525 

April 

May 

329   905 
364  217 

June 

July 

August 

380  900 

October 

November 

December 

Av.  year 

61.802 

237 . 563 

(a)  No  average  compute  i. 


New   York 

St7~Loui3 

London 

1917 

1918 

1917 

1918 

1917 

1918 
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"S-A"  BELT  CONVEYORS 

FOR 

CEMENT  MILLS 


Keep  Up 
Production- 


Keep  Down 
Costs — 


These  two  conveyors  represent  a 
part  of  the  very  extensive  system  of 
"S-A"  Belt  Conveyors  used  in  the 
various  mills  of  the  Canada  Oment 
Co.,  totaling  a  capacity  of  20,000 
barrels  per  day. 


The  upper  illustration  shows  a  36- 
inch  "S-A"  Belt  Conveyor  260  feet 
between  centers.  It  delivers  ground 
clinker  to  barges  for  transportation 
to  another  plant.  This  standard  type 
of  carrier  is  used  in  all  the  mills  of 
this  company. 


Jl'rite  for  details  and  further  information  regarding  "S-A"  equipment 

lor  cement  plants 

Stephens-Adamson  Mfg.  Company 

Conveying,  Screening,  Transmission  Machinery 
Aurora,   Illinois 

HraiU'h    Ortires: 
50  Chuivh  St..  NEW  YORK 
First  National  Bank   Bldg^..  CHICAGO 
70  Milk  St.,   BOSTON.  MASS. 
H.  W.  Oliver  Bldfr..  PITTSBURGH. 
.S(t:j  Federal  Bank  Bldjf..  ST.  LOUIS.  MO. 

1st   National   Bank   Bldg..   HUNTINGTON.   W.   VA. 

S-IA    Dime   Bank   Bldp..   DETROIT.    MICH 

.•$10   Stair   Bide:..   TORONTO.   CANADA 

41':   East  Third  St..   LOS  ANGELES 

.-><i;j  Dooly  Block,  SALT  LAKE  CIT\' 

Austr,ili,iii  AK-eiit — Arthur  L<'i>la.'<ti"ier  4 
Co..  Circul.ir  Quay  East,   Sydney. 

South  African  Aperit — J.  MaeG.  Love  & 
Co..  Limited,  1  and  .'J  London  House 
Loveday    St..   Johannesburg. 

C.  S.  Christensen  a/s.  Post  Box  80.  Kric 
tiania.   Norway. 
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VIEW  OF  BUNKER  HILL  PLANT  FROM  THE  WEST 


Sintering  and  Charge  Delivery  at  the  Bunker 

Hill  Plant* 


By  C.  T.  rice 


A  detailed  description  of  the  features  of  the 
Bunker  Hill  plant  and  the  methods  adopted  to 
insure  efficient  and  economical  operation.     The 

OWING  to  the  increased  amount  of  zinc  blende  in 
the  charge,  three  additional  Dwight  &  Lloyd 
sintering  machines  had  to  be  installed  at  the 
Bunker  Hill  &  Sullivan  smeltery,  and  in  order  to 
increase  the  capacity  of  the  plant  as  a  whole  another 
blast  furnace  is  being  added.  At  the  lead  refinery  two 
more  softening  and  two  more  desilverizing  furnaces 
are  being  put  in;  also  a  byproduct  furnace  to  work  the 
antimonial  skim  into  hard  lead.  At  the  silver  refinery 
another  cupel  furnace  is  being  erected.  As  all  these 
improvements  will  add  materially  to  capacity  and  effi- 
ciency, by  the  time  the  present  period  of  expansion  and 
reconstruction  is  over  the  Bunker  Hill  installation  will 
be  one  of  the  most  important  lead  plants  in  the  West. 
However,  it  is  probable  that  the  method  there  will 
always  be  characterized  by  a  high  lead  charge,  so  that 
tonnage  of  ore  treated  will  not  be  relatively  great. 

•The  third  of  the  series  of  articles  on  the  design  and  opera- 
tion of  the  Bunker  Hill  &  Sullivan  smeltery  and  refinery  which 
began  in  the  July  20  issue. 


Trail  self-cleaning  grate  bar  is  used  in  the 
Dwight  &  Lloyd  sintering  machines,  and  other 
improvements  over  normal  design  are  features. 

The  necessity  of  keeping  the  plant  in  operation  has, 
in  the  meantime,  been  a  problem.  Added  to  this, 
difficulty  has  been  encountered  in  breaking  in  a  green 
crew  at  a  time  of  serious  labor  shortage  and  far  from 
a  source  of  efficient  smeltermen.  Consequently,  there 
has  been  little  time  for  developing  the  finer  points  in 
rr.etallurgical  practice.  Both  on  that  account  and  be- 
cause the  changes  now  under  way  or  contemplated  will 
not  be  completed  until  the  autumn,  the  present  article 
must  be  viewed  as  little  more  than  a  preliminary  de- 
scription, and  a  rough  outline  of  the  main  features 
that  will  finally  characterize  the  metallurgical  practice 
at  this  plant. 

There  are  many  interesting  features  in  the  operation 
of  the  Bunker  Hill  works.  All  products  are  refined 
for  final  marketing,  even  the  copper  sulphate  obtained 
in  parting  the  silver  from  the  gold  of  the  dore  bars. 
The  cleanliness  and  success  with  which  powdered  coal 
is  used,  not  only  for  generating  steam  but  also   for 
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tie  heating  of  the  various  refining  furnaces  and 
ettles,  is  notable;  and,  as  a  result,  it  is  the  ultimate 
itention  to  make  it  the  only  fuel  used,  other  than 
Dke,  in  the  smelting  operations.  Another  feature  of 
^e  plant   is   the   attention   which   has   been    given    in 


FIG.   5. 


AUXILIARY   DUST   BOX    BESIDE   SINTERING 
MACHINES 


[.he  design,  both  of  the  plant  as  a  whole  and  in  detail, 
n  order  to  save  labor.  This  is  especially  evident  in 
:he  admirable  design  which  was  finally  adopted  for  the 
Owight  &  Lloyd  installation,  where  everything  from 


FIG.   6. 


&  L.   MACHINES,   END  VIEW 


pug  mill  to  D.  &  L.  dampers  and  motors  is  controlled 
from  the  operating  floors.  The  equipping  of  these 
machines  with  Trail  self-cleaning  grates  has  also  aided 
materially  in  saving  labor. 


Stiil  another  feature  in  this  program  of  labor  econ- 
omy is  the  adoption  of  the  Miller  casting  machine  for 
molding  the  refined  lead  into  pigs.  This  machine  has 
been  developed  by  John  F.  Miller,  who  wa.s  formerly 
in  charge  of  refining  operations  at  Trail.  The  Miller 
machines  used  at  the  Bunker  Hill  plant  have  a  capacity 
of  20  tons  an  hour  each,  and  require  only  four  men 
to  operate  them  at  this  rate  and  to  load  the  pigs  into 
railroad  cars. 

Disposal  of  Fume 

The  manner  in  which  the  smelter  fumes  are  handled 
also  deserves  attention.  Those  from  the  D.  &  L.  and 
the  Wedge  roasters  and  the  various  refining  furnaces 


FIG.  7.     TRAIL  GRATE 

go  to  the  Cottrell  plant  for  removal  of  the  dust  and 
fume  by  .static  precipitation.  The  blast-furnace  gases, 
being  variable  in  quantity,  temperature,  and  quality, 
go  to  a  baghouse  for  mechanical  removal  of  the  dust 
and  fume.  A  high  efficiency  will  therefore  be  attained 
in  recovering  both  fume  and  dust,  for  each  of  these 
devices  is  used  in  a  field  in  which  it  has  shown  itself 
to  be  the  most  effective  and  economical.  Still  another 
feature  of  the  plant  is  the  high  lead  charge — between 
35%  and  40% — being  smelted  in  the  blast  furnaces,  as 
well  as  the  purity  of  the  metal  which  is  obtained  by 
the   refining,   the  pigs,   as  shipped,   assaying   99.989% 


FIG.    8.      SINTER  CAKE   OX    TRAIL  GRATE 

lead.     Consequently,  nearly  all  Bunker  Hill  soft  lead  is 
of  corroding  grade. 

A  minor  feature  of  the  smeltery  is  the  use  of 
standard-gage  tracks  throughout  the  plant.  With  the 
necessity  of  transferring  equipment  to  and  from  the 
machine  shop  at  the  mine  for  repair,  as  well  as  of 
moving  it  about  the  plant  itself,  the  adoption  of 
standard-gage  track  throughout,  even  to  the  charge  and 
slag  tracks,  gives  great  flexibility,  and  is  a  point  which 
will  appeal  to  smeltery  superintendents.     In  the  vallej' 
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felow  the  plant  there  is  unlimited  space  for  dumping 
je  slag  within  a  few  hundred  feet  of  the  blast  fur- 
ices — a  feature  which  will  be  appreciated  greatlv  in 
.e  future. 

The  question  of  whether  to  place  the  plant  in  the 
.strict  or  at  some  coast  point,  where  a  wider  selection 
c  ores  would  be  available,  was  debated  for  some  time, 
dt  finally  it  was  decided  that  a  site  near  the  mines 
|id  concentrator  of  the  company  was  preferable.  The 
pe  finally  selected  has  several  distinct  advantages. 
[  is  on  an  existing  railroad  spur  (no  small  consider- 
don  when  construction  time  is  limited) ;  it  is  reached 
1/  a  direct  2^%  grade  from  the  mill  bins  and  the 
iiain  line,  and  yet  has  every  advantage  of  a  hillside 
^cation.  On  account  of  the  peculiarity  of  the  site,  it 
as  been  possible  to  place  both  the  receiving  and  the 
large  bins  in  neighboring  gulches,  so  that  the  main 
•acks  come  in  at  the  same  level  over  the  tops  of  both 
«ts  of  bins,  with  the  result  that  little  switching  is 
ecessary  in  distributing  the  various  cars  in  a  train 
)  their  proper  destinations  about  the  plant.  This  also 
lables   the    D.    &   L.    and    Wedge   products    and   the 


hearth  Wedge  furnace  21  ft.  in  diameter,  and  seven 
D.  &  L.  sintering  machines.  The  Wedge  furnace  is 
used  to  give  the  matte  and  high-sulphur  ores  a  pre- 
liminary roast  before  they  go  to  the  D.  &  L.  machines 
for  final  roasting  and  sintering.  The  Wedge  furnace 
is  at  the  near  end  of  the  building,  and  beyond  it  are 
the  seven  42  x  264-in.,  Type  E,  D.  &  L.  sintering 
machines.  These  are  .standard  and  are  provided  with 
special  dust  boxes  (Fig.  5)  having  baffle  .screens  for 
catching  the  coarsest  of  the  dust  sucked  through  the 
grates.  They  are  set  at  16-ft.  centers,  giving  ample 
elbow  room. 

A  feature  of  the  installation  is  the  grouping  on  the 
operating  floor  of  the  devices  for  controlling  the 
different  D.  &  L.  auxiliary  mechanisms,  such  as  the 
hand-wheels  for  opening  and  closing  the  slide  gates  to 
the  hoppers  which  deliver  to  the  belts  going  to  the 
pug  mills;  the  clutches  controlling  the  belt-feeder 
drives;  the  levers  for  .starting  or  stopping  the  pug 
mills;  the  switches  for  the  driving  motors  of  the 
sintering  machines;  the  levers  for  starting  or  stopping 
D.  &  L.  grate  motions ;  the  levers  operating  the  dampers 


Assembled 


Grate 


Stationary    Bar 


Bar 
FIG.  13. 


PLAN  OP  TRAIL  GRATE 


lean-ups  to  be  sent  in  either  direction  from  the 
oaster  building  with  no  adverse  grade. 
In  every  way  the  site  is  ideal,  not  only  topographically, 
ut  also  from  the  fume-damage  standpoint.  Only  a 
light  flattening  was  needed  in  putting  in  the  founda- 
ions  of  the  various  buildings.  The  smeltery  has  been 
laced  well  up  on  the  side  of  the  valley,  and  the 
revailing  winds  take  the  stack  gases  up  a  mountain 
ide,  covered  only  with  scattered  second-growth  timber, 
aving  little  value.  The  farms  in  the  neighborhood  are 
ew  and  small,  and  little  trouble  is  to  be  expected  in 
tie  matter  of  smoke  litigation.  Every  advantage  has 
een  taken  of  topographical  contour.  The  ore  as  it 
ravels  through  the  plant  is  elevated  only  once,  and  that 
?  by  belt  conveyor  from  the  primary  ore  bins  to  the 
9p  of  the   roaster  building. 

The  Dwight  &  Lloyd  Installation 

The  roaster  building  is  160  ft.  loiig  by  68  ft.  wide, 
nd  has  five  floors,  with  ample  room  and  light  for 
7ork  (Fig.  1  to  4).     This  building  contains  a  seven- 


on  the  D.  &  L.  machines;  the  switches  for  starting  and 
stopping  the  exhaust  fans;  the  ammeters  showing  the 
current  taken  by  the  different  roaster  fans;  and  the 
cones  for  regulating  the  speed  of  grate  travel  on  all 
the  machines.  Thus  each  unit  and  its  subsidiary  ap- 
paratus can  be  controlled  without  leaving  the  one  floor, 
or  the  immediate  locality  of  the  machine  itself. 

Trail  Self-Cleaning  Grate  Bar 

The  herringbone  grate  bars  usually  sent  out  on 
D.  &  L.  machines  are  generally  so  unsatisfactory  and 
become  so  quickly  clogged  with  sinter  that  they  are 
soon  changed  for  some  other  type.  Probably  one  of 
the  main  reasons  why  the  slots  on  such  grates  clog 
rapidly  is  that  they  run  diagonally  to  the  direction  of 
the  jerk  or  travel  of  the  grates;  consequently  the 
tendency  is  for  this  jerk  to  break  the  sinter  from  the 
cake  which  has  formed  in  the  slots,  instead  of  pulling 
the  sinter  out  of  the  slots,  together  with  the  cake 
itself,  as  is  the  case  when  the  slots  run  parallel  with 
the  jerk. 
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This  tendency  for  the  grates  to  clog  depends  upon 
te  readiness  with  which  the  roaster  charge  sinters, 
;id  also  upon  the  way  in  which  the  feed  is  mixed 
;id  put  on  the  grate.  If  returned  fines  or  other  mate- 
al  which  is  coarser  than  the  easily  fusible  part  of  the 
:ed  is  mixed  with  the  charge,  and  the  feed  is  allowed 
•■  bank  up  on  the  grate  in  front  of  the  spreader  board, 
i  that   the   coarse   and    not   easily   fusible   part    rolls 


P 

FIG.  15.     WEIGHING  HOPPERS,  SECONDARY  BINS 

0  the  toe  of  the  feed  pile,  the  tendency  is  to  form  a 
;oarse  and  refractory  bed  immediately  above  the  bars, 
rhe  readily  fusible  part  is  caught  on  top  of  this  layer, 
md  thus  kept  from  reaching  to  the  slots,  and  so  form- 
ng  a  sinter  in  them. 

Several  of  the  Utah  smelteries  use  locally  designed 
grate  bars  in  which  the  slots  are  cast  parallel  with 
:he  direction  of  grate  travel.  At  the  edges  the  ribs 
that  form  the  slots  are  tied  together  by  webs,  and 
under  the  center  of  each  grate  bar  runs  a  longitudinal 
reinforcing  rib.  Both  because  of  the  webs  and  the 
reinforcing  ribs,  a  considerable  tendency  still  remains 
for  the  grate  bars  to  become  clogged  with  sinter;  for, 
try  as  hard  as  one  may,  it  is  impossible  to  keep  all 
the  easily  fusible  fines  from  reaching  the  grate  itself. 
By  cutting  away  ths  margin  webbing  of  the  Utah  grate 
bars,  the  Riddell  grate,  which  is  patented,  is  obtained. 
But  there  still  remains  much  room  for  improvement 
even  with  this  bar,  so  far  as  blinding  of  the  slots  is 
concerned;  and  a  pneumatic  hammer  with  chisel  tool 
must  be  used  from  time  to  time  to  clean  the  grates. 
The  trouble  seems  to  be  that  the  grate  is  rigid  through- 
out the  pallet,  and  no  rocking  to  keep  the  slots  free 
of  sinter  occurs  between  the  grate  bars.  The  richer 
the  feed  in  lead  or  in  other  easily  fusible  components, 
the  more  rapidly  do  the  slots  in  the  grate  bars  become 
clogged  with  sinter.  Probably  that  is  the  reason  why 
it  remained  for  the  management  of  the  Trail  smeltery, 
where  a  high  lead  charge  is  being  treated,  to  devise 
what  appears  to  be  in  many  ways  the  most  satisfactory 
grate  bar  for  use  on  D.  &  L.  machines. 

The  Trail  grate  bar,  which  was  developed  more  than 
six  years  ago  at  the  plant  of  the  Consolidated  Mining 
and  Smelting  Co.,  Trail,  B.  C,  when  the  property  was 


under  the  management  of  R.  H.  Stewart,  embodies  a 
rocking  motion  in  the  individual  grates.  Any  sinter 
which  tends  to  form  between  the  fingers  of  th3  grate 
bars  is  broken  off,  and  the  slots  are  thus  automatically 
kept  free.  Owing  to  its  successful  operation,  even  when 
the  feed  is  high  in  lead  and  easily  fusible,  the  design 
has  been  adopted  at  both  the  Northport  and  the  Bunker 
Hill  smelteries,  where  the  roaster  feed  is  also  high  in 
lead,  and  a  hard,  clinging  cake  is  formed  on  the  grates 
of  the  sintering  machines.  The  only  modification  made 
in  the  original  design  of  the  grate  at  these  plants  has 
been  to  cut  down  the  opening  between  the  fingers  to 
i  in.,  thereby  reducing  the  amount  of  fine  material 
that  runs  through  the  slots  while  the  feed  is  being 
spread  on  the  grates,  and  until  sintering  really  begins. 

Details  of  the  Trail  Grate  Bar 
The  Trail  grate,  as  can  ba  seen  from  the  accom- 
panying drawings,  which  show  the  device  as  it  is  used 
in  British  Columbia,  is  built  with  three  different  types 
of  bars  so  arranged  that  a  loose  bar  alternates  with 
a  fixed  bar.  Both  are  cast  with  fingers  extending  out 
from  a  longitudinal  rib;  and  the  loose  bar  rocks  as 
the  grates  pass  around  the  guide  rails  and  over  the 
drive  wheel  at  the  ends  of  the  machine,  thus  breaking 
up  any  sinter  which  may  have  formed  between  the 
fingers.  As  both  the  fingers  and  the  longitudinal  ribs 
on  the  grates  are  tapered,  the  sinter,  as  soon  as  it 
is  broken  up,  must  pass  on  through  the  fingers,  leaving 
the  slots  free. 

The  bars  A    (see  Fig.   13)    along  the  sides  of  each 
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pallet  are  fixed.  Between  these  two  side  bars  are  two 
stationary  central  bars  C,  and  three  movable  central 
bars  B.  The  fixed  grate  bars  are  attached  to  the  pallet 
through  the  connecting  angle  castings,  which  bolt  to 
the  sides  of  the  pallet.  To  facilitate  centering  of  the 
fixed  bars,  the  bolts  which  secure  these  to  the  con- 
necting angles  are  carried  in  slotted  openings.  The 
movable  grate  bars  are  held  loosely  >n.  sockets  formed 
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by  the  pallet  and  the  notches  in  the  ui^der.  sides  of  the 
connecting  angles.  Owing  to  the  size  of  the  sockets, 
as  compared  with  the  ends  of  the  loose  bars,  and  also 
because  the  loose  bars  are  of  somewhat  shorter  length 
than  the  distance  between  the  sides  of  the  pallets,  a 
movement  in  all  directions  of  the  loose  bars  is  obtained. 

Most  of  the  rocking  movement  of  tha  bars  occurs  as 
grates  drop  ahead  to  go  around  the  guide  rails  of  the 
machine,  while  the  sintered  cakes  are  being  broken  loose. 
A  less  violent  rocking,  which  gives  a  final  cleaning  to 
the  slots,  is  obtained  while  the  grates  are  being  lifted 
around  the  track  by  the  drive  wheel.  Consequently,  the 
slots  in  the  grates  are  not  only  cleaned  automatically, 
but  full  grate  opening  is  also  obtained  while  the  cake 
is  being  sintered. 

As  at  present  designed,  no  provision  is  made  for 
automatically  centering  the  loose  grate  bars.  Conse- 
quently, it  is  necessary  for  the  attendants  occasionally 
to  center  these  loose  bars  on  the  several  grates  by 
inserting  a  chisel  bar  between  the  fingers.  If  desirable, 
this  can  easily  be  avoided  by  casting  the  movable  grate 
bars   with   lugs   on   the   under   side,   and   then  placing 


would  appear  reasonable  to  assume  that  the  device  will  be 
tried  at  other  plants  and  to  a  greater  extent  than  here- 
tofore.  Especially  is  this  true  at  a  time  like  the  present, 
when  labor  is  scarce  and  expensive,  for  the  Trail  grate 
will  be  found  to  aid  materially  in  reducing  the  amount 
of  help  necessary  to  operate  a  sintering  plant  con- 
sisting of  five  or  more  D.  &  L.  machines. 

The  sintered  cake,  which  is  4^  in.  thick,  is  discharged 
(Fig.  8)  by  chute  into  hopper-bottom  steel  cars  that 
stand  on  the  track  below  and  is  taken,  after  being 
weighed,  to  the  concrete  bins  in  the  gulch  to  the  right 
of  tne  plant  (Fig.  9),  where  the  charge  for  the  blast 
furnaces  is  made  up.  As  will  be  noted  from  Fig.  14 
(plan),  the  exhaust  fans  that  serve  the  D.  &  L.  ma- 
chines are  set  at  an  angle  of  30°  with  the  balloon  flue, 
so  as  to  deliver  the  roaster  gases  with  the  proper  direc- 
tion of  motion.  This  is  the  only  balloon  flue  in  the 
plant,  tha  only  place  where  there  is  enough  dust  in  the 
gases  to  warrant  its  use. 

Owing  to  the  use  of  the  Trail  grate,  and  to  the  way 
in  which  the  controls  are  assembled  on  the  operating 
floor,   only   nine   men   will  be   required   at  the   roaster 
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tapered  guides  under  the  traveling  grate  and  between 
the  drive  wheel  and  the  feed  box. 

A  modification  which  will  be  found  highly  desirable 
at  installations  where  an  easily  sintered  feed  is  being 
treated  and  a  hard  and  firm  cake  is  obtained,  consists 
in  casting  the  connecting  angles  with  recesses  for  re- 
ceiving the  outer  ends  of  both  the  grate  and  the  pallet 
bolts,  so  that  these  will  not  extend  beyond  the  angles, 
as  they  do  at  present.  It  has  been  found  at  the 
Bunker  Hill  plant,  where  a  high-lead  feed  is  being 
sintered,  that  the  charge  often  fuses  so  tightly  around 
the  ends  of  these  bolts  that  the  cake  becomes  firmly 
attached  to  the  grate  and  is  not  broken  loose  by  the 
jar  as  th'e  pallet  drops  over  at  the  end  of  the  machine. 
However,  few  sintering  plants  appear  to  be  making  a 
cake  strong  enough  to  make  trouble  in  this  connection. 

Advantages  of  the  Trail  Grate 

Not  only  is  the  labor  of  frequent  chiseling  of  slots 
and  hammering  of  grates,  to  free  them  from  sinter, 
avoid,  d  by  the  use  of  the  Trail  type  of  grate,  but  the 
life  of  the  bar.s  is  prolonged  indefinitely.  As  the  Trail 
gVate  Ih  not  jiacented  a»nd  has  .so  many  good  points,  it 


building  when  all  seven  D.  &  L.  machines  are  in  opera- 
tion— a  conveyor  man  and  helper,  two  furnacemen  and 
three  helpers  at  the  seven  sintering  machines,  and  one 
man  and  a  helper  at  the  Wedge  furnace. 

At  the  roasting  furnace,  the  sulphur  in  the  matte 
and  in  the  high-sulphur  concentrates  is  brought  down 
to  8  or  9%  without  fuel.  After  being  sprayed  on  the 
cooling  table,  Fig.  10,  the  Wedge  calcine  goes  back  to 
one  of  the  steel  bins,  to  be  added  to  the  D.  &  L.  charge. 
The  D.  &  L.  feed  is  made  up  to  contain  from  10  to 
11.5%  sulphur,  and  the  sinter  as  it  leaves  the  machine 
carries  from  2  to  4%  sulphur.  Each  of  the  D.  &  L. 
machines  has  a  capacity  of  80  tons  of  this  charge  per 
24  hours.  In  order  to  make  the  sinter  charge  porous, 
and  thus  to  facilitate  the  elimination  of  the  sulphur, 
as  well  as  to  increase  the  capacity  of  the  machines,  the 
jig  middling  supplying  most  of  the  iron  to  the  blast- 
furnace charge  (15  mm.  and  under)  is  added  to  the 
D.  &  L.  charge.  The  ores  coming  from  the  sampling 
mill  are  rather  fine,  having  all  been  crushed  to  pass  a 
4-mm.  trommel,  and,  owing  to  the  high  percentage  of 
lead,  the  feed  fuses  easily  unless  diluted  with  the  jig 
rniddling. 
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JThe  matte-fall  at  the  blast  furnaces  has  been  about 
:;%,  so  that  double  roasting  on  the  D.  &  L.  machines 
lis  been  adopted  to  obtain  a  considerably  lower  sulphur 
intent  in  the  sinter  sent  to  the  blast  furnaces,  and 
lus  cut  down  the  amount  of  matte  which  has  to  ba 
jnt  back  for  re-roasting. 

\\    The  Delivery  of  the  Blast-Furnace  Charge 

I  The  different  parts  of  the  blast-furnace  charge  sinter, 
inde  ore,  furnace  returns,  lime  rock,  and  coke,  are 
bought  together  at  the  secondary  bins,  which  are  all 
de  by  side  in  the  gulch  on  the  west  of  the  plant, 
l^ooden  bins  are  used  for  the  oxidized  ore,  coke  and 
!me  rock,  and  reinforced  concrete  ones  for  D.  &  L. 
nter  and  blast-furnace  and  refinery  returns.  There 
re  8  concrete  and  16  wooden  bins,  each  having  a 
Dlume  of  3300  cu.ft.,  and  a  capacity  of  about  200  tons 
f  ore  or  sinter  or  52  tons  of  coke.  Behind  the  coke 
ins  is  a  stock  pile,  so  that  stock  material  can  easily 
e  loaded  by  locomotive  crane  and  grab  bucket  directly 
ito  the  coke  bins. 

The  secondary  bins  are  all  built  with  two  mouths, 
n  front  of  each  bin  mouth  is  a  Fairbanks-Morse  scale, 
irom  the  beam  of  which  is  suspended  a  weighing  hop- 
jer.  These  beams  are-  arranged  side  by  side  along  the 
/eighing  platform,  from  which  the  arc  gates  of  the 
ifferent  bins  are  easily  operated.  The  different  parts 
f  the  charge  are  rapidly  weighed  out  as  the  two 
calemen  pass  quickly  along  in  front  of  the  bins.  On 
ach  beam  the  amount  of  charge  to  be  weighed  out 
js  set,  and  all  the  weigher  has  to  do  is  to  run  the 
Iharge  into  the  hopper  until  this  beam  balances. 
;  The  weighing  hoppers  are  fitted  with  bottom-dis- 
jharge  gates  (operated  by  cleverly  linked  levers)  from 
ihe  loading  track,  which  runs  directly  under  the  center 
jine.  Just  as  there  are  two  chute  mouths  to  each  bin, 
to  each  charge  car  has  two  hoppers.  As  the  charge 
jioppers  are  placed  the  same  distance  apart  as  the  two 
weighing  hoppers,  both  hoppers  of  a  discharge  car  are 
loaded  at  each  bin  with  one  spotting  of  the  car. 

Loading  and  Charging 

The  general  arrangement  of  the  bins,  the  weighing 
)latform,  the  weighing  hoppers  and  the  loading  tracks, 
s  shown  in  Figs.  12,  14,  15  and  16,  the  order 
jeing  similar  to  that  used  by  Jules  Labarthe  at  Mason 
V'alley  in  making  up  the  charge  for  the  blast  furnaces  at 
:hat  copper  smeltery.  Charges  are  kept  in  readiness 
n  the  different  hoppers,  so  that  the  feed  cars  can  be 
pickly  loaded.  In  order  to  economize  headroom,  the 
:harge  cars  are  built  low,  and  are  fitted  with  longi- 
:udinal,  bottom-discharge  doors.  These  are  closed  by 
1  chain  and  ratchet  arrangement  and  are  tripped  by 
Ihe  same  lever  arm.  Fig.  17,  with  which  the  chains 
ire  wound  in  closing  the  doors. 

A  five-ton  Baldwin-Westinghouse  electric  locomotive 
is  used  to  pull  the  charge  car  to  the  furnaces,  of  which 
two  are  in  use  at  present,  as  it  is  desired  to  have 
charge  at  the  furnaces  whenever  it  is  needed.  The 
two  cars  will  be  more  than  sufficient  to  supply  three 
blast  furnaces  when  these  are  running. 

The  blast-furnace  feed  is  bedded  in  the  hoppers  of 
the  charge  cars.  First  the  coke  is  dumped  into  each 
of  the  two  hoppers,  then  the  crude  ore,  the  lime  rock, 
slag,  dross,  and,  finally,  sinter.     Owing  to  their  fine- 


ness, the  Alaska-Juneau  concentrates  are  not  made  part 
of  the  hopper  charge,  but  are  fed  into  the  furnace  in 
sacks;  and  the  charge  from  the  car  itself  is  then 
dumped  in  on  top,  so  as  to  hold  them  better  in  the 
furnace. 


New  Treatment  for  Sulphur 

Recovery  of  native  sulphur  from  rock  mixtures  with 
which  it  occurs  in  several  Western  regions  is  one  of 
the  problems  calling  for  solution  because  of  the  in- 
creased war  demand  for  sulphur  and  the  consequent 
attempts  to  operate  deposits  of  native  sulphur  in  West 
Texas,  Idaho,  Wyoming  and  Nevada.  The  liquation 
method,  which  has  been  practiced  solely  heretofore, 
involves  relatively  costly  installation ;  the  operation  is 
expensive  under  the  usually  prevailing  fuel  conditions, 
and  the  recovery  of  sulphur  has  been  low.  Liquation 
plans  have  been  operated  in  Wyoming  and  Nevada,  and 
recently  two  were  installed  in  the  West  Texas  sulphur 
district. 

About  a  year  ago  the  engineers  for  Minerals  Separa- 
tion Co.  made  tests  for  the  purpose  of  demonstrating 
that  the  flotation  method  was  applicable  to  the  separa- 
tion of  native  sulphur,  and  at  about  the  same  time 
Kirby  Thomas,  of  New  York,  conducted  a  series  of  ex- 
periments which  indicated  that  the  recovery  of  sulphur 
by  flotation  methods  was  commercially  feasible  and  pre- 
sented advantages  over  the  liquation  operation.  The 
data  were  subsequently  presented  to  the  Bureau  of 
Mines,  at  Washington,  and  the  Bureau  arranged  with 
James  A.  Hyde,  of  San  Francisco,  to  make  a  complete 
and  adequate  series  of  tests.  This  work  is  now  being 
done,  and  the  results  are  reported  to  be  satisfactory. 

The  flotation  process  permits  of  the  treatment  of  fines 
and  of  sulphur-bearing  material  not  adaptable  to  the 
liquation  method.  The  West  Texas  Sulphur  Co.,  of  Cul- 
bertson  County,  Tex.,  is  planning  to  install  flotation 
equipment  as  soon  as  the  results  of  the  Government  tests 
are  made  available. 


Silver  Mining  in  Ontario,  Canada 

Although  shipments  of  silver  from  Ontario  for  the 
first  half  of  1918  were  lower  by  1,367,785  oz.  than 
for  the  corresponding  period  of  1917,  the  value  was 
$683,185  greater,  the  average  price  of  silver  per 
ounce  for  the  first  half  of  1918  being  92.8c.,  as 
against  75.4c.,  in  the  corresponding  period  of  1917, 
states  an  Ontario  Bureau  of  Mines  report.  Com- 
panies shipping  more  than  500,000  oz.  were  Nipis- 
sing  Mining  Corporation,  Kerr  Lake,  O'Brien,  Buffalo, 
Coniagas,  and  Temiskaming.  New  shippers  this  year 
include  Edwards  &  Wright.  Ltd.,  operating  the  old 
Green-Meehan  mine;  the  Silver  Eagle,  of  Silver  Centre; 
and  the  Keeley  mine,  in  South  Lorrain,  where  a  high- 
grade  vein  has  been  uncovered.  The  Lumsden  Mining 
Co.  also  made  a  clean-up.  The  National  Mines,  Ltd.. 
recovered  and  treated  tailings  from  Cross  Lake  that 
had  been  deposited  there  by  the  Old  King  Edward  and 
Silver  Cliff  mines.  The  Mining  Corporation  of  Canada 
is  now  treating  a  large  tonnage  of  slimes  and  tailings 
from  Cobalt  Lake  in  the  new  mill.  Silver  was  recov- 
ered from   gold   ores  to  the  extent   of   47.427   ounces. 
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The  Morale  of  Mill  Crews 


By  PAUL  T.  BRUHL* 


The  absence  of  enthusiasm  on  the  part  of  the 
average  mill  crew  is  traceable  to  a  number  of 
causes,  and  the  author  of  the  paper  suggests 
remedial  consideration  of  the  conditions  thu^ 
produced.  Fair  wages,  bonuses,  comfortable  sur- 
roundings, and  other  features  of  advanced  prac- 
tice in  administration  are  urged  as  conciliatory 
measures  in  the  alleviation  of  conditions  produc- 
tive of  discontent  and  iiTitation.  The  transitory 
nature  of  employment  in  mills  and  the  feeling  of 
insecurity  sometimes  present  among  employees 
are  conducive  to  decreased  efficiency.  The  author's 
purpose  is  to  make  things  easier  for  the  mill- 
man — his  chief  consideration  being  the  welfare 
of  those  under  the  supervision  of  shift  bosses. 


ONE  of  the  most  noticeable  features  of  industrial 
conditions,  not  only  in  this  country  but  in  every 
important  mining  center  in  the  world,  is  the  lack 
of  harmony  that  exists  among  the  personnel  of  the 
mill  crews.  In  this  paper  I  purpose  analyzing  the 
reasons  for  this  deficiency  and  suggesting  some,  ways 
in  which  matters  may  be  improved.  The  main  reason 
for  an  unfortunate  absence  of  enthusiasm  for  the  in- 
terests of  his  employer  on  the  part  of  the  worker  is 
the  feeling  that  he  has  no  stake  whatever  in  the 
welfare  of  the  concern,  and  that  he  is  not  receiving  in 
just  proportion  to  what  he  is  giving.  If  it  be  a  fact 
that  the  workman  is  not  receiving  a  fair  living  wage, 
in  contradistinction  to  merely  a  living  wage,  the  trouble 
can  be  remedied  easily  enough  by  increasing  his  re- 
muneration. In  this  connection  it  must  be  remem- 
bered that  such  men  as  a  class  are  not  unreasonable, 
and  there  need  be  no  fear  that  if  an  inch  be  granted 
an  ell  will  be  demanded.  There  must  be  mutual  con- 
fidence, otherwise  the  whole  fabric  of  industrial  success 
will  collapse. 

Value  of  the  Bonus  System 

If  the  wages  are  adequate,  a  waning  enthusiasm 
can  be  directly  stimulated  by  the  introduction  of  the 
bonus  system.  The  bonus  the  company  can  afford  to 
pay  is  not  difficult  to  calculate,  because  the  manage- 
ment can  estimate  the  profit  that  will  accrue  from  a 
certain  increase  in  tonnage  and  can  set  aside  a  small 
portion  of  it  for  the  operators.  I  have  never  known 
this  system  to  fail.  The  standard  set  must  be  a  high 
one,  but  obviously  not  one  almost  impossible  to  attain; 
and  the  bonus,  to  be  an  inducement,  must  be  earned 
occasionally.  It  is  unwise  to  award  a  bonus  to  the  shift 
which  puts  through  the  largest  tonnage.  Credit  should 
be  divided  equally  among  all  the  operators,  and  the 
day  should  be  considered  as  consisting  not  of  three 
eight-hour  shifts  but  as  one  period  of  24  hours.  Mill- 
men  have  often  told  me  that  they  receive,  say,  only 
$5  a  shift,  whereas  they  produce  $10.  What  these  men 
need  before  leaving  high  school  is  a  course  in  economics. 


'Met&llurgrlcal    engineer.    Berkeley,    California. 


SO  that  an  insight  into  the  principles  on  which  the 
business  of  the  world  is  conducted  may  be  obtained.  ' 
Men  of  this  type  fall  a  ready  prey  to  the  sophistries 
of  extremists;  and  it  is  to  the  interest  of  every  com- 
pany to  endeavor  to  patiently  educate  and  not  merely 
run  them  out  of  town,  and  pass  them  along  to  the  neigh- 
boring camp,  more  embittered  but  certainly  no  wiser. 

Favorable  Conditions  Lead  to  Contentment 

The  manager  should  always  bear  in  mind  that  con- 
tented men  will  remain  in  his  service.  Let  housing 
conditions  be  equally  comfortable  for  both  married  and 
single  men;  especially  let  bunk  houses  be  so  fitted  that 
the  night-shift  man  can  sleep  undisturbed  during  the 
day.  A  man  who  has  not  had  sufficient  rest  cannot  be 
an  efficient  worker.  Change  of  shift  should  take  place 
every  week,  at  any  rate  during  the  hot  summer  months. 
These  may  appear  trifling  matters,  but  anything  that 
adds  comfort  engenders  harmony;  and  economy  in  mill 
management  is  more  easily  effected  by  an  increase  in 
mutual  respect  than  by  a  cheeseparing  policy  in  the 
matter  of  wages. 

An  efficient  millman  is  proud  of  his  work.  To  encour- 
age this  the  mill  must  be  kept  clean  and  tidy  on  all 
shifts.  Each  millman  should,  I  think,  be  given  an  oppor- 
tunity to  work,  for  a  few  days  at  least,  with  the 
mechanics  in  his  department,  so  that  he  can  do  minor 
repairs  himself  and  thereby  obviate  the  need  of  a 
mechanic  for  a  job  requiring  but  five  minutes  and  a 
monkey  wrench.  I  have  seen,  in  a  large  mill,  an  oper- 
ator hang  up  a  Wilfley  table  for  several  hours  because 
tools  were  issued  only  to  mechanics.  The  reason  given 
for  this  rule  was  that  if  a  wrench  had  been  provided 
matters  might  have  been  made  worse!  Surely  the 
logical  and  most  economical  step  to  have  taken  would 
have  been  to  instruct  the  operator  as  to  the  correct 
thing  to  do  and  the  correct  way  in  which  to  do  it.  An 
operator,  if  relieved  of  all  responsibility,  degenerates 
into  a  mere  watchman,  and  certainly  does  not  improve 
by  remaining  in  the  service  of  a  company  where  such 
conditions  obtain.  The  chief  reason  for  this  is  that 
a  large  number  of  operators  are  not  millmen  in  the 
real  sense  of  the  word,  and  are  following  the  work, 
temporarily,  as  a  side  issue. 

Milling  Considered  a  Transitory  Occupation 

It  is  difficult  to  understand  why  milling  should  not 
be  regarded  as  a  profession;  or  why  the  lack  of  even 
a  semblance  of  sound  argument  in  the  statement  that 
any  man  is  good  enough  is  not  immediately  recognized. 
A  man  may  be  good  enough,  but  does  that  argue  that 
he  is  the  best  man  for  the  job? 

To  be  able  to  find  employment  with  facility  must 
mean  that  the  labor  supply  is  constantly  shifting.  It 
certainly  is  not  due  to  a  shortage  of  labor,  otherwise 
there  would  not  be  evidence  of  so  much  unemployment. 
It  must  be  because  there  is  a  great  lack  of  content- 
ment in  mining  organizations,  attributable  either  to 
poor  living  conditions,  to  poor  working  conditions,  or 
to  both.    The  former  are  inevitable  in  new  camps,  but 
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hey  should  be  improved  at  the  earliest  possible  moment. 
'or  the  latter  there  is  never  any  excuse.  What  con- 
titutes  poor  working  conditions?  First  and  foremost 
here  is  unsympathetic  management,  creating  an  en- 
ironment  wherein  the  operator  finds  in  foremen  and 
hift  bosses  not  fellow  workers  but  beings  holding 
.loof  from  him.  Such  a  state  of  affairs  is  bad  business 
tnd  poor  democracy.  The  success  of  the  men  in  charge 
ilepends  not  so  much  on  their  taking  themselves  seri- 
msly  as  on  their  working  in  harmony  with  the  rest  of 
he  force.  They  should  strive  to  be  looked  upon  with 
•espect,  and  not  with  awe — to  be  regarded  not  as  the 
nen  who  have  the  power  of  "firing,"  but  as  co-workers. 

Feeling  of  Insecurity  Is  Demoralizing 

The  widely  prevailing  feeling  among  millmen  that 
[he  element  of  permanency  is  absent  from  their  jobs, 
knd  that  their  employment  depends  upon  the  whims 
md  fancies  and  grouches  of  the  shift  bosses,  is  a  source 
)f  indifference,  discontent  and  inefficiency.  For  this 
reason  I  am  opposed  to  any  one  but  the  superintendent 
fiaving  the  power  to  discharge,  and  this  power  he  should 
exercise  only  after  inquiry  into  the  facts  of  the  case. 
What  would  one  think  of  a  judge  who  considers  that 
loyalty  to  a  district  attorney  obliges  him  to  give  a 
decision  without  hearing  the  defense?  No  district  at- 
torney expects  him  to.  If  no  question  of  breach  of 
discipline  is  involved,  a  man  should  be  dispensed  with 
only  as  a  last  resort. 

It  is  an  undoubted  fact  that  lack  of  ability  in  a  cer- 
tain job  engenders  a  dislike  for  the  work,  and  per- 
jSistence  in  that  job — unless  further  experience  has 
conquered  the  dislike — is  demoralizing.  An  objection 
to  this  policy  that  is  frequently  put  forward  is  that 
the  plant  is  not  a  training  school;  but  that  is  precisely 
what  a  modern  mill  ought  to  be.  What  better  service 
can  an  organization  hope  to  get  than  from  the  men 
whom  it  has  itself  trained?  The  expenditure  of  a 
little  time  on  a  man  of  suitable  character  is  one  of  the 
finest  investments,  for  it  saves  the  monetary  loss  in- 
herent to  a  system  which  permits  a  constant  succession 
of  men  to  come  and  go. 

Transfer  to  Other  Occupation  Sometimes 
Desirable 

A  man  sometimes  falls  off  in  efficiency  because  he 
becomes  "stale."  Whenever  this  occurs,  let  him  be  given 
a  change  in  occupation  by  transferring  him  to  another 
department.  There  is  always  a  disinclination  to  make 
changes,  but  I  think  that,  besides  being  economical, 
it  has  the  advantage  of  providing  the  superintendent 
with  a  potential  supply  of  shift  bosses.  A  shift  boss 
should  never  be  brought  in  from  the  outside  as  long 
as  there  is  a  man  already  on  the  mill  force  who  is 
capable  of  holding  the  position.  Such  a  practice  kills 
all  enthusiasm  by  removing  most  of  the  incentive  to 
hard  competitive  work.  It  is  impossible  for  all  to  pluck 
the  golden  apple  from  the  tree,,  but  it  is  a  satisfaction 
to  know  that  all  have  an  equal  opportunity  to  reach 
for  it. 

The  practice  of  permitting  continual  overtime — in 
some  cases  of  enforcing  it — is  an  unsound  one.  The 
question  ought  to  be  regarded  not  from  the  point  of 
view  of  what  the  operator  likes,  but  of  what  is  good 
for  him.     The  problem  of  sick-pay  has   been  partly 


solved  by  industrial  commissions,  but  no  provision  has 
been  made  for  the  man  who  is  incapacitated  by  illness 
for  two  or  three  days.  If  the  medical  officer  certifies 
him  unfit  for  work,  he  ought  to  receive  half  pay.  This 
is  no  new  idea,  for  it  was  the  custom  in  African  mills 
several  years  ago.  The  British  Labor  Party  recently 
suggested  that  every  workman  ought  to  be  entitled  to 
two  weeks  vacation  every  year  on  full  pay.  The  sug- 
gestion was  turned  down,  wrongly,  I  think,  by  the  labor 
people  of  this  country. 

Cooperation  in  Solving  Problems 

The  following  quotation  is  taken  from  an  article  by 
F.  Dean  Bradley  in  a  recent  issue  of  the  Journal:  "The 
employees  as  well  as  the  superintendent's  office  were 
consulted  freely.  ...  as  a  result  .  .  .  the  men 
had  become  so  interested  that  they  were  still  figuring 
improvements  not  only  on  the  filter  but  in  other  units 
of  the  mill."  This  is  pleasant  reading  and  shows  a 
correct  appreciation  of  human  nature.  In  some  mills 
suggestion  boxes  are  provided,  and  employees  are  in- 
vited to  contribute  ideas.  The  matter  ought  not  to 
rest  with  the  reading  of  a  suggestion  and  its  refusal 
as  impracticable,  but  an  explanation  should  be  given 
as  to  why  it  cannot  be  utilized.  If  a  suggestion  is 
adopted  and  proves  a  success,  the  value  of  the  prize 
awarded  ought  to  bear  some  relation  to  the  economy 
effected. 

Feasibility  of  Sunday  Closing 

A  matter  which  has  a  definite  bearing  on  cooperation 
and  efficiency  is  the  question  of  Sunday  closing.  The 
subject,  if  my  memory  serves  me  right,  was  once  re- 
ferred to  in  the  columns  of  a  technical  paper,  but 
created  no  discussion.  One  of  the  most  prolific  causes 
of  dissatisfaction  and  lack  of  efficiency  is  seven-day 
operation — the  same  old  grind,  with  never  a  break.  If 
it  is  asked  why  Sunday  should  not  be  observed  as  a 
day  of  rest,  nine  men  out  of  ten  will  reply  that  mills 
would  not  pay  unless  they  ran  full  time;  and,  believing 
that,  they  are  content  to  make  no  further  inquiry. 
A  New  Zealander  once  told  me  that  when  Sunday  work 
was  stopped  by  law  in  his  country,  people  were  aston- 
ished to  find  that  no  industrial  catastrophe  occurred.  If 
other  industries  are  not  dislocated  by  Sunday  closing, 
why  should  mining  prove  to  be  an  exception?  It  is 
hardly  necessary  to  say  that  I  am  perfectly  aware  that 
all  mill  work  could  not  be  brought  to  a  standstill  on 
Saturday  night,  but  I  maintain  that  the  machinery  that 
could  be  stopped  ought  to  be  stopped. 

The  reader  may  now  offer  the  criticism  that  my  sug- 
gestions are  all  in  the  direction  of  making  things  easier 
for  the  millman.  That  is  indeed  the  effort  of  this  paper. 
I  would  like  to  see  his  working  and  living  conditions 
improved,  but  I  also  want  to  see  a  higher  standard  set. 
I  have  seen  the  millman  in  his  native  habitat  in  several 
parts  of  the  world,  and  I  must  confess  that  I  have  never 
seen  a  class  working  under  greater  disadvantages.  To 
build  up  confidence  and  contentment,  which  is  to  win  the 
battle,  to  prevent  the  constant  restless  shifting  of  labor, 
the  discontent  and  strikes,  there  is  only  one  requisite — 
honest  labor  must  be  made  content. 


Today   is   an  opportune   time   to   send   a   check  for   the 
Comfort  Fund  of  the  27th  Engineers. 
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Determination  of  Nitrates  in  Caliche  and 

Its  Products 


By  J.  E.  CLENNELL* 


Methods  in  vogue  in  Chile  of  estimating  nitrate 
content  in  caliche  are  insufficient  for  precise 
laboratory  experimentation.  The  excuse  that  ex- 
actness in  such  chemical  tests  would  be  meticu- 
lous, in  view  of  the  inaccurate  sampling  systems 
in  practice,  is  becoming  less  tenable  as  new  meth- 
ods of  caliche  treatment  are  introduced,  based 
largely  on  modem  hydrometallurgical  practice. 
Improved  methods  of  testing  caliche  and  caliche 
products  are  described  in  the  present  article,  and 
much  data  given  in  tabular  form  of  the  results  of 
adopting  more  precise  methods  of  manipulation. 


IN  THE  course  of  an  investigation  on  the  mechanical 
treatment  of  caliche,  or  nitrate-bearing  earth  from 
Chile,  a  reasonably  accurate  and  rapid  method  of 
estimating  the  nitric  acid  radical,  which  is  reported  in 
terms  of  sodium  nitrate,  was  found  necessary.  The 
system  commonly  used  in  the  Chilean  oficinas,  though 
simple  and  rapid,  did  not  appear  sufficiently  exact,  par- 
ticularly with  low-grade  material,  as  the  end  point  is 
somewhat  indefinite.  The  Chilean  method,  as  is  well 
known,  consists  in  acidifying  the  nitrate  extract 
strongly  with  sulphuric  acid,  heating  to  70°  or  80°  C, 
and  titrating  direct  with  a  strong  solution  of  ferrous 
sulphate,  usually  about  12%  FeSo,.7Hp,  acidulated 
with  H,SO,. 

Lester  Strauss,  in  his  report  on  the  Chilean  nitrate 
industry  (reprinted  from  Mining  and  Scientific  Press, 
June  13  to  27,  1914),  describes  the  application  of  the 
method  to  the  analysis  of  caliche  as  follows: 

"Five  gm.  of  the  finely  pulverized  sample  is  boiled 
in  100  cc.  of  water  and  filtered.  The  filtrate  is  made  up 
to  100  cc.  Of  this,  20  cc.  is  taken,  to  which  10  cc.  of 
H,SO,  C50°  Beaume  equal  to  62.53%  H^SO,  or  sp.gr. 
1.53)  is  added,  and  the  solution  heated  in  a  porcelain 
evaporating  dish  to  between  70°  and  80°  C.  This  tem- 
perature is  maintained,  the  solution  being  stirred  with 
a  thermometer,  and  titration  made  out  to  a  12%  FeSO, 
solution,  accidulated  with  H,SO,.  A  dark-brown  colora- 
tion is  produced,  which  disappears  on  stirring,  but 
leaves  a  sage-green  tint  to  the  solution,  which  deepens 
as  the  titration  proceeds.  Effervescence  is  noticed  as 
the  titration  approaches  completion;  the  end  point  is 
reached  when  further  addition  of  FeSO^  ceases  to  pro- 
duce the  brown  coloration.  Practice  is  necessary  to 
note  the  end  point.  The  method  is  correct  to  within 
2%,  which  is  near  enough  for  practical  purposes." 

The  last  sentence  is  ambiguous  as  to  whether  the 
author  means  2%  of  the  amount  of  nitrate  to  be  deter- 
mined, or  a  variation  of  2%  in  the  reported  percentage; 
e.g.,  whether  a  20%  solution  would  be  determined  as 
19.8  to  20.2%,  or  be  reported  anywhere  from   19  to 


'  •Analytl*^    dnr}"  metaHur^ckl    chemist    with'   Charlea    Butters 
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21%.     My   experience  of  the   method   inclines   rnther 
to  the  latter  interpretation. 
The  reaction  involved  is: 

6FeS0,  +  2NaN03  +  4H,S0,  =  3Fe,(S0J, 
-I-  2N0  -f  Na.SO,  +  4H,0 

Modified  Pelouze  Method 

The  reaction  is  obviously  the  same  as  that  involved  ' 
in  the  well-known  Pelouze  method  of  nitrate  determina- 
tion, but  in  that  case  the  estimation  is  made  indirectly, 
i.e.,  ferrous  sulphate  is  added  in  excess;  and  when  the 
reaction  is  complete,  the  excess  is  determined  by 
titrating  the  residual  ferrous  iron  with  permanganate, 
bichromate,  or  otherwise.  The  amount  of  ferrous  iron 
originally  added  must  be  known  exactly,  and  the  differ- 
ence between  this  and  the  amount  remaining  uncon- 
verted into  ferric  iron  at  the  end  of  the  reaction  is  the 
equivalent  of  the  nitrate. 

It  was  thought  that  this  method,  or  a  simple  modifi- 
cation of  it,  might  serve  for  the  required  determina- 
tions. Numerous  variations  of  the  method  are  described 
in  different  textbooks.  Much  care  is  generally  taken 
to  protect  the  ferrous  sulphate  from  atmospheric  oxida- 
tion during  the  process,  but  experiments  show  that 
this  is  a  comparatively  unimportant  source  of  error, 
and  can  be  avoided  with  sufficient  exactness  for  all 
practical  purposes  by  the  simple  expedient  of  placing 
a  stopper  with  Bunsen  valve  in  the  neck  of  the  flask 
used  for  the  operation. 

Conditions  Affecting  the  Reaction 

A  large  number  of  experiments,  some  of  which  are 
detailed  below,  demonstrated  the  following  points  in 
connection  with  this  method: 

1.  The  reaction  is  incomplete,  even  after  prolonged 
boiling,  unless  the  concentration  of  H^SO^  in  the  mixture 
is  considerable,  say  25%  of  the  total  volume. 

2.  The  reaction  is  affected  by  the  presence  of 
chlorides.  When  nitrates  and  chlorides  are  acted  upon 
simultaneously  by  H.SO^,  chlorine  or  some  chlorous  gas 
i?  produced,  and  the  amount  of  FeSO,  consumed  ia 
greater  than  if  nitrate  alone  had  been  present.  Con- 
sequently the  amount  of  nitrate  shown  by  the  test  is 
too  great. 

3.  When  the  final  titration  of  excess  FeSO^  is  made 
by  permanganate,  a  slight  error  occurs  in  presence  of- 
chlorides,  owing  to  the  reducing  action  of  HCl  on' 
KMnO,.  This  may  be  eliminated  for  all  practical  pur- 
poses by  sufficient  dilution  after  the  decomposition  of 
the  nitrate  is  complete. 

Standard  Ferrous  Sulphate 

When  the  necessity  for  a  high  concentration  of  sul- 
phuric acid  was'  recognized,  it  was  thought  that  the 
process  might  be  shortened  and  simplified  by  using  a- 
ready  prepared  standard  solution  of  ferrous  sulphate, 
containing  the  requisite  amount  of  free  acid.  It  waA" 
found,  however,  that  the  addition  of  sulphuric  acid  ia 
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arge  quantity,  approaching  25%  by  volume,  produced 
,  white  precipitate,  presumably  anhydrous  ferrous 
ulphate,  which  did  not  redissolve  on  agitation  or  on 
loiling.  By  mixing  well-cooled  solutions  of  ferrous 
ulphate  and  sulphuric  acid  (50%  H,SO,  by  volume)  it 
yas  sometimes  possible  to  get  a  clear  solution  of  the 
equired  strength;  but,  even  so,  the  liquid  was  likely 
0  become  turbid  and  to  deposit  the  above-mentioned 
irecipitate  on  standing.  Conversely,  a  neutral  or  nearly 
iieutral  solution  of  ferrous  sulphate  is  unstable,  and 
■apidly  loses  strength,  giving  a  yellowish-brown  deposit. 
")n  the  whole,  therefore,  it  is  preferable  to  use  a  sli.^htly 
jicidified  standard  solution,  and  add  the  requisite  amount 
;)f  strong  H^SO,  to  each  test,  cooling  thoroughly  before 
idding  the  nitrate  solution.  The  addition  of  this  con- 
;entrated  H,SO^  must  be  carefully  regulated,  as  varia- 
.ions  in  the  amount  affect  the  result  materially. 

A  convenient  standard,  which  has  been  adopted  in 
ihe  Butters  laboratory,  consists  of  50  gm.  FeS0,.7H,0 
md  100  cc.  concentrated  H^SO,  diluted  to  1000  cubic 
centimeters. 

Method  of  Making  the  Determination 

The  amount  of  ferrous  sulphate  to  be  taken  is  de- 
pendent on  the  quantity  of  nitrate  in  the  portion  of 
liquid  to  be  tested.  When  this  amount  is  not  approxi- 
mately known,  time  may  sometimes  be  saved  by  making 
a  rough  preliminary  test  by  the  Chilean  method  de- 
scribed above. 

In  an  ordinary  case,  50  cc.  of  standard  ferrous  sul- 
phate would  be  taken.  To  this  is  added  20  to  25  cc. 
iof  concentrated  H,SO,  in  a  conical  flask,  with  stopper 
and  Bunsen  valve.  After  cooling  by  immersion  in  run- 
ning water,  a  measured  volume  (say  10  cc.)  of  the 
nitrate  solution  is  added.  The  liquid  is  then  gradually 
heated  and  allowed  to  boil  gently  until  all  trace  of 
brown  coloration  has  disappeared,  leaving  a  clear  yellow- 
ish liquid  in  theflask.  Then  100  cc.  of  previously  boiled 
and  cooled  distilled  water  is  added,  the  mixture  cooled 
and  titrated  with  standard  permanganate  without  un- 
due delay. 
i 
I    Application  of  Method  to  a  Sample  of  Caliche 

The  sample  is  ground  as  fine  as  convenient,  say  to 
60  or  80  mesh.  From  5  to  10  gm.  (dependent  on  rich- 
ness in  nitrate) ,  is  weighed  out  and  boiled  in  a  flask  or 
casserole  with  100  cc.  of  water.  It  is  then  filtered, 
allowed  to  drain  and  washed  by  three  applications  of 
water,  using  about  25  cc.  and  heating  to  boiling  each 
time.  Finally  the  filtrate  is  cooled  and  made  up  to 
200  cc,  and  an  aliquot  part  taken  for  the  nitrate  de- 
termination. This  may  vary  from  5  to  25  cc,  accord- 
ing to  the  richness  in  nitrate,  and  should  be  accurately 
measured  with  a  pipette.  The  portion  of  liquid  so 
taken  is  added  to  a  previously  prepared  mixture  of 
standard  FeSO.  and  H,SO.,  containing  a  sufficient  excess 
of  the  former,  and  the  process  carried  out  as  above 
described.  A  few  preliminary  trials  are  generally  neces- 
sary to  determine  the  best  conditions  of  acidity  and 
dilution  and  the  amount  of  standard  FeSO,  required 
for  each  class  of  material  to  be  assayed,  which  must,  of 
course,  be  accurately  measured. 

A  sample  of  caliche  residue  was  ground  to  60  mesh, 
and  10  gm.  was  treated,  as  described,  with  boiling 
water,  and  the  filtrate  made  up  to  200  cc ;  25  cc  of  this 


filtrate  was  added  to  a  previously  prepared  mixture 
of  10  cc.  of  standard  FeSO,  and  20  cc.  of  concentrated 
H,SO„  and  boiled  till  the  reaction  was  complete.  On 
titration,  12.8  cc.  KMnO,  was  required;  and  10  cc.  of 
the  FeSO,,  with  addition  of  20  cc.  concentrated  H  SO, 
and  25  cc.  of  distilled  water,  required  16.9  cc.  of  KMnO,. 
Hence  16.9  —  12.8,  or  4.1  cc,  corresponds  to  the  amount 
of  ferrous  iron  oxidized  by  the  nitrate.  Assuming  1 
cc.  KMnO.  =  2.982  mg.  NaNO,,  then  4.1  cc  =  12.23 
mg.  NaNO,  on  25  cc.  of  filtrate,  or  97.8  mg.  on  200  cc, 
representing  10  gm.  of  residue.  Hence  the  residue  con- 
tains 0.978%  of  NaNO,. 

Standardizing  the  Ferrous   Sulphate 

Standardizing  must  be  done  under  conditions  strictly 
similar  to  those  of  the  actual  assay.  For  this  pur- 
pose a  solution  is  prepared  certaining  sodium  nitrate 
and  sodium  chloride  in  about  the  same  relative  pro- 
portions as  they  occur  in  the  extracts  from  the  caliche. 
The  c.p.  sodium  nitrate  should  be  heated  to  incipient 
fusion  in  a  small  porcelain  dish,  and  allowed  to  cool  in 
a  desiccator  before  weighing,  as  it  is  somewhat  del- 
iquescent. The  amount  of  chloride  in  the  solution  to 
be  tested  is  easily  and  rapidly  determined  by  the  well- 
known  silver-nitrate  reaction  with  chromate  indicator, 
as  the  caliche  extract  is  practically  neutral  to  litmus. 

In  standardizing,  a  quantity  of  this  mixed  nitrate  and 
chloride  solution  is  measured  exactly,  so  as  to  contain 
as  nearly  as  possible  the  amount  of  nitrate  which  is 
present  in  the  actual  assay  solution.  This  is  mixed  with 
previously  prepared  FeSO,  and  H,SO.  in  the  same 
amount  as  in  the  assay,  and  put  through  the  same 
treatment.  A  blank  test  is  also  made  to  determine  the 
equivalent  of  the  ferrous  sulphate  in  absence  of  nitrate. 
In  this  case  distilled  water  should  be  used  in  volume 
equal  to  that  of  the  nitrate  solution  taken  in  the  assay. 

Precautions  Needed 

The  sudden  disappearance  of  the  black  or  brown  color 
shows  that  insufficient  ferrous  sulphate  has  been  used. 
This  is  also  indicated  by  the  appearance  of  nitrous 
fumes  in  the  upper  part  of  the  flask.  In  either  case 
the  assay  is  spoiled,  and  a  fresh  test  should  be  started, 
with  increased  volume  of  standard  FeSO,  or  diminished 
volume  of  nitrate. 

Violent  boiling  should  be  avoided,  not  only  because 
it  may  occasion  loss  by  spirting;  but,  as  there  is  only 
a  narrow  outlet  for  escape  of  steam,  the  stopper  may 
be  suddenly  forced  out  and  large  quantities  of  strongly 
acid  liquor  scattered  about,  which  might  possibly  cause 
serious  accidents. 

Relation  of  Iron  Standard  of  Ferrous  Sulphate 
to  Nitrate  Standard 

From  the  equation  given  it  is  evident  that  the  nitrate 
standard  of  the  ferrous  sulphate  or  permanganate  could 
theoretically  be  calculated  from  the  iron  standard. 
Assuming  NaNO^  =  3Fe"  converted  to  Fe'",  and  Fe 
=  55.85,  NaNO,  =  85.01,  then  1  mgm.  Fe  =  0.5075 
mgm.  NaNO,;  hence  the  nitrate  standard  is  obtained  by 
multiplying  the  iron  standard  by  0.5075, 

When  the  proper  conditions  of  acidity  and  dilution 
are  observed,  and  when  chlorides  are  absent  or  in 
negligible  quantity,  the  figures  obtained  from  the  iron 
standard   agree   closely   with   those   given   by   the   c.p. 
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jdium  nitrate  standard.  With  a  considerable  amount 
f  chloride,  however,  there  is  a  wide  divergence;  and 
aliable  results  can  be  obtained  only  by  standardizing 
n  a  mixed  nitrate  and  chloride  solution  as  above  de- 
3ribed. 
As  before  stated,  acidity  and  dilution  of  test  solutions 
re  the  most  important  factors  in  the  method.  In  gen- 
ral,  the  best  results  were  obtained  when  the  total 
(mount  of  concentrated  sulphuric  acid  present  was  one- 
ourth  the  volume  of  the  entire  solution  before  boiling, 
"or  solutions  weak  in  nitrate  the  proportion  of  H^SO, 
0  total  volume  should  be  increased,  and,  conversely, 
lor  very  strong  solutions,  it  may  be  diminished. 
'  The  tables  illustrate  the  effect  of  varying  conditions 
.n  the  results  obtained.  A  single  determination  usu- 
.Uy  requires  about  45  min.,  as  the  boiling  should  not 
je  hurried.  A  large  number  of  tests  may  be  made 
•imultaneously  and,  where  this  is  required,  the  method 
dll  probably  be  found  as  rapid  in  practice  as  the  regu- 
ar  Chilean  system. 


Story  of  a  Small  Oil  Company* 

About  three  years  ago  I  and  some  associates  thought 
ive  would  have  a  try  at  the  oil  game.  We  could  not  go 
igainst  the  big  operators,  so  we  did  what  the  little  fellows 
Bust  perforce  do — we  went  "wildcatting."  We  got  some 
leases  in  territory  miles  away  from  development,  ground 
that  had  really  been  partly  condemned.  But  we  con- 
cluded to  have  a  try  at  it.  We  estimated  that  it  would 
2ost  $16,000  to  put  down  a  well. 

We  organized  with  $20,000  capital  and  went  to  work. 
We  got  a  small  well,  not  enough  to  pay,  but  enough  to 
encourage  us.  The  well  cost  $24,000 — more  than  our 
capital — but  we  chipped  in  the  difference  to  finish  it  out. 
When  the  well  was  completed  our  money  was  gone.  To 
raise  more,  we  sold  the  lease  where  the  well  was  for 
$30,000,  and  started  another  well.  At  the  end  of  three 
years  we  had  developed  a  handsome  property  besides 
opening  up  a  new  field  that  is  now  producing  hundreds 
of  thousands  of  barrels  of  oil.  We  did  not  have  easy 
going.  At  one  time  we  were  in  debt  more  than  $100,000. 
We  had  discouragements  and  disappointments.  But  we 
stuck  at  it,  and  finally  won  out. 

We  felt  good,  thinking  that  the  property  would  afford 
us  all  a  good  return  for  the  time  and  the  money  spent, 
and  even  a  modest  competency,  which  it  was  quite 
capable  of  doing.  Thousands  of  people  in  our  section 
had  played  the  game  with  the  usual  result,  that  is, 
failure.  We  alone  had  succeeded;  everybody  thought 
us  lucky. 

Now  mark  the  result!  Our  property  became  produc- 
tive about  the  time  the  war  started,  that  is,  about  a 
year  ago.  We  knew  we  would  have  to  pay  war  taxes, 
but  did  not  know  how  much.  We  paid  no  dividends  and 
no  salaries,  putting  all  our  money  in  the  bank  and  wait- 
ing to  see  what  we  would  have  to  pay.  When  the  taxes 
became  due  this  summer  we  had  saved  up  $485,000.  The 
Government,  after  some  figuring,  said  our  taxes  would 
be  $483,000.  Out  of  all  the  money  we  had  made  the 
first  year  the  Government  proposed  to  take  $483,000, 
leaving  up  for  our  share  $2000. 

We  protested  this  and  got  a  reduction  of  $112,000. 
But  this  is  not  the  whole  story.     We  do  not  dare  to 

•C.  G.  Hornor,  of  Guthrie.  Okla.,  in  the  New  York  "Sun." 


touch  the  $112,000,  because  we  understand  the  Govern- 
ment is  coming  stronger  than  ever,  and  next  year  we  do 
not  know  where  we  will  get  the  money  to  pay  our  taxes. 
Next  year,  also,  our  property  will  be  largely  depleted. 

But  I  have  not  yet  told  the  worst.  Our  neighbor 
across  the  road  is  a  big  company.  While  our  taxes  are 
80%  of  production  its  taxes  are  25 ^'c.  Out  of  each  100 
bbl.  of  oil  taken  out  of  the  ground  by  us  the  Govern- 
ment takes  80  bbl.  Out  of  each  100  bbl.  of  our  powerful 
neighbor  it  takes  25  bbl.  Alchough  engaged  in  the  same 
business  as  our  neighbor,  we  pay  three  times  as  much 
tax.  On  top  of  this,  of  course,  we  pay  all  kinds  of 
local  taxes.  It  does  not  take  much  of  an  actuary  to  tell 
where  we  are. 

Have  we  presented  these  facts  at  Washington?  Cer- 
tainly we  have.  Every  one  admits  at  once  that  it  is 
all  wrong.  But  the  committee  has  just  one  answer  for 
everything  of  this  kind,  "We've  got  to  have  the  money." 

It  is  absurd  to  say  that  Congress  cannot  frame  a 
more  just  and  equal  tax  law  than  this  law,  which  ruins 
the  small  companies  that  have  observed  the  law  by  small 
and  legitimate  capitalization,  and  plays  directly  into 
the  hands  of  the  big  companies  that  monopolize  the 
business.  We  inveigh  against  the  exactions  of  autoc- 
racy. We  hold  up  to  the  people  the  blessings  we  enjoy 
under  just  and  equal  laws  and  a  free  government,  as 
compared,  say,  with  the  burdens  borne  by  the  French 
people  before  the  Revolution.  I  have  done  this  very 
thing  in  my  war  work,  and  felt  it  in  my  own  case  to  be 
a  mockery. 

There  is  not  the  slightest  doubt  that  present  con- 
ditions are  interfering  with  oil  development.  Work  is 
being  suspended  or  held  back  in  the  hope  that  conditions 
will  improve.  There  is  no  sound  reason  why  this  should 
be  so.  Price  will  keep  reasonable  pace  with  the  cost 
of  production  and  take  care  of  that.  But  it  is  im- 
material what  the  price  is  if  the  Government  takes  all 
or  more  than  a  just  proportion  of  the  product.  In  a 
greater  or  less  degree  the  inequality  of  Federal  taxa- 
tion affects  the  entire  petroleum  industry,  and  unless 
means  be  found  to  correct  this  the  effect,  from  every 
standpoint,  practical,  legal  and  moral,  must  be  viewed 
with  concern. 

Potash  Production  Increasing 

The  statistics  on  the  production  of  potash  for  the  first 
six  months  of  1918  received  by  the  U.  S.  Geological  Sur- 
vey to  date  show  a  total  output  of  20,000  to  25,000  short 
tons  of  pure  potash  (K,,0),  indicating  that  the  output 
for  the  entire  year  may  reach  50,000  to  60,000  tons. 
As  only  32,573  tons  was  produced  in  1917,  the  produc- 
tion is  evidently  increasing  rapidly.  The  domestic  pro- 
duction now  equals  20  to  25%  of  the  normal  domestic 
consumption  before  the  war,  which  is  estimated  to  have 
been  about  240,000  tons.  The  statistics  for  the  first 
half  of  the  year  are  incomplete,  returns  not  having 
been  received  from  a  few  large  producers,  and  it  is 
possible  that  the  production  in  1918  may  exceed  60,000 
tons,  as  reports  indicate  that  a  number  of  new  enter- 
prises may  be  put  in  operation  during  the  second  half 
of  the  year.  

Today  is  an  opportune  time  to  send  a  check  for  the 
Comfort  Fund  of  the  27th  Engineers. 
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Valuation  of  Mines  in  Arizona 


By  E.  JACOBS* 


THE  last  published  report  of  the  proceedings  of 
the  State  Board  of  Equalization  of  Arizona  shows 
that  the  value  of  property  directly  connected  with 
the  mining  industry  of  the  state  constituted  about  56% 
of  the  total  value  of  all  property  subject  to  taxation 
by  the  state  for  the  year  1917.  Though  the  approximate 
percentage  for  the  year  1918  has  not  yet  been  deter- 
mined, it  will  no  doubt  be  larger  than  that  of  1917,  aa 
the  increase  in  valuation  of  the  producing  mines  of 
Arizona,  as  shown  in  the  table,  is  larger  proportion- 
ately than  that  of  all  other  taxable  property.  Incident- 
ally, it  may  be  mentioned  that  in  1917  the  percentage 
for  productive  patented  and  unpatented  mines  was  46.9 ; 
for  non-productive  patented  and  unpatented  mines  and 
mill  sites,  1,  and  for  smelteries,  concentrators,  and  im- 
provements on  all  mining  property,  8.1  per  cent. 

The  principal  duties  of  the  State  Tax  Commission  of 
Arizona  include  those  of  valuing  and  assessing  all  pro- 
ducing mines.  In  the  last  biennial  report  of  the  com- 
mission, the  following  observation  is  made: 

The  labor  involved  in  determining  the  proper  valuation  for 
the  grreat  producing  mines,  the  railroads,  and  other  classes  of 
property,  valued  and  assessed  by  the  Tax  Commission,  is  ex- 
ceedingly great.  .  .  .  During  the  time  in  which  the  many  dif- 
ferent properties  are  being  considered,  it  is  customary  to  grant 
hearings  to  all  interested  parties.  Of  necessity,  these  hearings 
consume  a  great  deal  of  time,  as  does  also  the  later  review  of  the 
testimony  taken.  In  this  connection,  it  is  interesting  to  note 
that  more  than  54%  of  all  taxable  property  in  the  state  is  valued 
and  assessed  by  the  Tax  Commission. 

The  laws  of  Arizona  require  the  Tax  Commission  to  supervise 
the  work  of  all  county  assessors,  as  well  as  county  boards  of 
•qualization,  and  to  require  that  all  property  be  listed  and 
valued  at  its  full  cash  value,  and  in  this  connection  It  may 
require  any  county  board  of  equalization  to  reconvene  at  any 
time  and  make  such  orders  as  the  Tax  Commission  shall  de- 
termine are  just  and  necessary. 

As  to  assessment  of  producing  mines,  the  report  says : 

The  greatest  achievement  of  the  Tax  Commission  has  been  the 
successful  solving  of  the  great  mine-tax  problem.  For  the  last 
20  years  the  question  of  mine  taxation  has  been  puzzling  county 
assessors  and  boards  of  equalization,  as  well  as  the  Legislature 
itself.  In  1907,  the  Territorial  Legislature  enacted  what  was 
known  as  the  "Bullion  Tax  Law."  This  law  was  founded  on 
the  principle  of  valuing  a  producing  mine,  for  taxation  purposes, 
"for  an  amount  equal  to  25%  of  its  gross  output  annually." 
Under  this  law  all  of  the  producing  mines  in  the  state  were 
valued  at  something  like  $20,000,000.  This  law  remained  in 
effect  until  1912,  being  repealed  by  the  Legislature  that  year. 
In  1913,  the  Legislature  enacted  a  special  mine-tax  law  based 
on  the  principle  of  valuing  a  mine  for  taxation  purposes  for  an 
amount  equal  to  four  times  the  net  plus  12 J%  of  the  gross  out- 
put annually.  Under  this  law  all  of  the  producing  mines  of  the 
state  were  valued  at  approximately  $110,000,000.  Under  the 
method  adopted  by  the  Tax  Commission,  all  of  the  producing 
mines  In  the  state  were  valued  at  approximately  $172,000,000 
for  the  1916  assessment.  This  valuation  does  not  include  mining 
machinery,  smelteries,  nor  Improvements  on  mining  property, 
which   amount  to  nearly   $39,000,000. 

It  Is  exceedingly  gratifying  to  the  Tax  Commission  to  make 
known  to  the  people  of  Arizona  that  its  efforts  to  value  and 
aBsess  this  by  far  the  greatest  class  of  property  in  the  state 
have  met  with  such  a  large  degree  of  success.  That  Its  efforts 
have  proved  succe.ssful  Is  attested  by  the  fact  that  only  three 
minor  hearings  were  called  for  to  protest  against  the  final  valua- 
tions found  by  the  comml.sslon  when  sitting  as  a  board  of  equal- 
ization. In  some  of  thcHe  cases  slight  adjustments  were  made, 
and  nothing  even  resembling  a  lawsuit  was  brought  about  through 
this  immense  increase  In  taxable  valuation  on  producing  mines. 

In  1915,  the  Tax  Commi.ssion  adopted  a  method  of 
asRessing    the    mining    property    in    the    state    which, 
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though  a  great  improvement  over  the  special  mining  law 
previously  in  force  in  Arizona,  was  ultimately  found 
"not  sufficiently  elastic  to  meet  all  of  the  conditions  that 
were  encountered  in  valuing  the  many  mining  proper- 
ties within  the  state."  Consequently,  in  May,  1916,  it 
was  resolved  that  "in  order  to  arrive  at  a  just  and 
equitable  valuation  of  the  productive  patented  and  un- 
patented mines  and  mining  claims  and  groups  there- 
of," the  following  classification  be  adopted: 

Class  1.  Copper  mines  whose  orebodies  are  found  in  veins,  fis- 
sures and  lenses  and  do  not  show  evidence  of  exhaus- 
tion. 

Class  2.  Copper  mines  whose  orebodies  consist  of  porphyry 
deposits  and  large  acreages  of  contiguous  ground 
largely  unexplored  and  undeveloped. 

Class  3.  Copper  mines  whose  orebodies  consist  of  developed  low- 
grade  porphyry  deposits. 

Class  4.  Copper  mines  whose  ore  deposits  show  evidence  of  ex- 
haustion. 

Class  5.  Gold  and  silver  mines  whose  ore  deposits  show  evidences 
of  exhaustion. 

Class  6.  Gold  and  silver  mines  whose  orebodies  have  not  shown 
evidences  of  exhaustion. 

Class  7.     Zinc  and  lead  mines. 

Class  8.     All  producing  mines  of  irregular  output. 

Later,  it  was  resolved  to  add  subdivisions  as  follows: 

"A,"  which  shall  include  all  such  properties  as  have  entered 
the  profitable  productive  stage  during  the  year  1915. 

"B,"  which  shall  include  all  properties  that  have  suspended 
profitable  production  during  the  period  under  consideration,  for 
reasons  other  than  market  or  physical  conditions. 

"C,"  which  shall  include  all  such  properties  that  have  suspended 
profitable  production  when  said  properties  could  have  been  op- 
erated at  a  profit  during  the  period  under  consideration. 

The  mines  of  each  company  or  corporation  were  then 
assigned  to  the  respective  classes  or  subdivisions  thereof 
to  which  by  physical  as  well  as  other  characteristics  it 
was  deemed  they  should  be  assigned. 

Capitalization  Factors  Determined 

After  all  of  this  preliminary  work  had  been  attended 
to,  the  main  question  of  a  capitalization  factor  to  be 
used  in  valuing  each  of  the  several  classes  of  producing 
mines  was  given  consideration.  In  order  to  arrive  at 
a  real  net,  it  was  decided  not  to  allow  items  such  as 
mine  depletion,  interest  charges,  new  construction, 
acquisition  of  new  real  estate,  and  depreciation  on  per- 
sonal property  to  be  deducted.  Owing  to  the  fact  that 
the  several  mining  companies  use  different  factors  for 
depreciation,  it  was  decided  to  make  all  uniform  by  dis- 
allowing every  charge  of  this  nature  and  taking  care  of 
it  through  the  capitalizing  factor  employed. 

The  factors  used  in  capitalizing  the  average  annual 
net  for  a  four-year  period  for  mines  were  as  follows: 
For  Class  1  and  subdivisions,  15%;  Class  2  and  sub- 
divisions, 15;  Class  3  and  subdivisions,  15;  Class  4  and 
subdivisions,  20;  Class  5,  25;  Class  6,  20;  Class  7,  20 
and  Class  8,  33  i  per  cent. 

The  following  valuations  of  producing  mines,  which 
show  the  amounts  for  1917  and  1918,  respectively,  do 
not  include  personal  property  nor  real  estate: 

AUIZONA  MINE  VALUATIONS  FOR  1917  AND  1918 

Property  Amount  or  AssessmcDt  for  Increase  Decreaae 

Cochise  County:  1917  1918 

Arizona    A    M\cM\gan 

nevcloomcnl  Co $22,823.00      $22,823.00 

Arl/.onn  united  Min- 
ing Co.  (owner) ;  (;o- 
brlzu  .Mines  Devel- 
opment Corporation 
(leasee) 094.0.16.00         $694,383.00     262.00 
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ARIZONA  MINE  VALUATIONS  FOR   1917  AND   1918 
(Continued) 


Amount  o(  Aasessment  (or 
1917  1918 


Cochlae  County:  

(continued)  1917  1918  Increase  Decrease 

Calumet     &     Arizona 

Mining  Co $37.265.751 .59  539.827.020.00      J2.661,268.41      

Calumet     &     Arizona 
Mining    Co.     (Ger- 

manla  group) 20,000.00  88.145.00  68,145.00     

Great  Western  Copper 

Co 104.319.00  197,057.00  92.738.00     

Hlgglns.  Thomas  (Hlg- 

I        gins  Tunnel) 400,764.00  389.184.00     $17,580.00 

I    Leonard  Copper  Co 105,060.00  93.040.00     12.020.00 

I   Peabody   Consolidated 

'        CopperCo 49.219.00     49.219.00 

Pbelps    Dodge    Corp. 
(Copper       Queen 

branch) 51.287.023.90      61,485,049.00     10,198,025.10     

Shattuck-Arlzona  Cop- 
per Co 8,212,787.00         7,396,667.00     816,120.00 

Stein,  Boerloke.etal....  199,677.00       199,677.00 

Tejon  Mining  Co 31,222.00        31,222.00 


ARIZONA  MINE  VALUATIONS  FOR   1917  AND   1918 
(Continued) 


Amount  of  As8e88ment  for 
1917  1918 


Increase 


Yavapai  County 
_,      (continued) 
United   Verde  Copper 

TTni"J„W  xf  ■  ■  i  ■  •  W    •    •   »3 1.536.944. 00     $42,901,915.00  $11.364,971 .00 
united    Verde   Kxtcn- 
slon  Mining  Co 27,551,329.00      39,259,336.00     11,708,007.00 


Totals $98,399,281.49  $110,170,545.00  $12,920,176.51  $1,148,913.00 

Gila  County: 

Arizona  Commercial 
Mining  Co $2,291,796.00      $2,445,367.00       $153,571.00     

Bailey,  Berry  &  Chap- 
man (owners) :  llus- 
sell &  Boys  (less  "cs)  120.276.00     $120,276.00 

Gibson     Consolidated 

CopperCo 181,046.00  140.600.00     40.446.00 

Glla  Copper  Sulphide 

Co 1,060.095.00         1,152,997.00  92,902.00      

Inspiration  Consoli- 
dated Copper  Co.. .  .     74,168,898.00       76,439,572.00       2,270,674.00      

Iron  Cap  Copper  Co..  .  677,414.00         1,844,047.00       1,166,633.00      

Miami  Copper  Co 19,133,517.00       24,988,440.00       5,854,923.00      

Old  Dominion  Copper 
.Mining  and  Smelt- 
ing Co.  (including 
United  Glohe  Mines)     12,700,561.00       15.109,243.00      2,408,682.00     

Superior  Arizona  Cop- 

„perCo 66.530.00  66,530.00     

Warrior  Copper  Co. 
(owner) ;  South- 
western Leasing  and 
Development  Co. 
(lessje) 483,782.00  658,663.00  174,881.00     

Totals $110,817,385.00  $122,845,459.00  $12,188,796.00      $160,722.00 

Greenlee  County: 

Arizona  Copper  Co...     $16,892,715.00    $18,822,597.00    $1,929,882.00     

Eagle  Gold  and  Copper 

Co 102,320.00  102,320.00     

Keating     Mines     Co. 

(owner) ;       Grant 

Leasing  Co.  (lessee) 57,413.00  57,413.00     

Leszynsky,  J.  (owner) : 

Christy    &     Bennie 

^(lessees) 73,754.00     $73,754.00 

Phelps    Dodge    Corp. 

(Morenci  branch)..  .       5,438,780.00         6,518,828.00       1.080.048.00     

Shannon  Copper  Co...       1.337,930.00  443,198.00     894,732.00 

Totals $23,743,179.00     $25,944,356.00     $3,169,663.00      $968,486.00 

Mohave  County: 

Gold  Road  Mines  Co.  .        $230,595.00     $230,595.00 

Grand    Gulch   Mining 

Co 104.131.00  $92,494.00      11,637.00 

Needles    Mining    and 

Smelting  Co 692,875.00     692,875.00 

Tom  Keed  Gold  Mines 

Co 1,171,846.80         1,071,818.00     100,028.80 

Union    Basin    Mining 

Co 316,051.00     316,051.00 

United  Eastern  Mining 

Co 4,215,504.00     $4,215,504.00      

Totals $2,515,498.80      $5,379,816.00     $4,215,504.00  $1,351,186.80 

Pima  County: 
Bush  &  Baxter  (owners 

of  Minnie  Mine):  A. 

S.&R.  Co.  (lessees).        $310,399.00     $310,399  00 

Empire  Zinc  Co 206,412.00 206,412.00 

Helvetia  Copper  Co..  .  101,035.00  $74,517.00     26,518.00 

Imperial    Copper    Co. 

(owner)  A.  S.  &  R. 

Co.  (lessee) 510,403.47  918,521.00        $408,117.53     

Mineral  Hill  Consoli- 
dated Copper  Co... .  214.225.00     214,225.00 

Narragansett      Mines 

Co 268,545.00  238,215.00     30,330.00 

New  Cornelia  Copper 

Co 21,867,473.00     21,867,473.00      

Rosemont  Copper  Co 155,299.00  155,299.00     

Twin    Buttes    Mining 

and     Smelting     Co. 

(owner  Morgan 

Mine);   A.   S.   &   R. 

Co.  (lessee) 22,242.00     22.242.00 

Twin    Buttes    Mining 

and     Smelting     Co. 

(owner) ;  Glance  Min- 
ing Co.  (lessee) 410,739.00  397,849.00     12,890.00 

Vulcan     Consolidated 

Mining  Co 144,067.00  86,559.00     57,508.00 

Totals $2,188,067.47    $23,738,433.00  $22,430,889.53      $880,524.00 

Pinal  County: 

Copper   Butte   Mines, 

Inc $1.36,915.00        $136,915.00     

Magma  Copper  Co $3,718,858.00        4,613,384.00         894,526.00     

Ray  Consolidated  Cop- 
per Co 24,818,248.00       36,445,092.00     11,626,844.00      

Totals $28,537,106.00    $41,195,391 .00  $12,658,285.00     

Santa  Cruz  County: 
Duquesne  Mining  and 

Reduction  Co.,  R.R. 

Richardson  (owner) $283,825.00        $283,825.00     

Three  U.  Mining  and 

.Milling  Co.  (lessee).       $204,835.00     $204,835.00 


'''"tals $61,930,288.00    $85,901,130.00  $24,102.331 .00      $131,489.00 

Yuma  County: 
Lelghton,  G.  B.  (Critic 

Np»'°'ilr„A;  ■  V. $61,348.00  $61,348.00      

jNew     Planet    Copper 

Mining  Cn.  (owner); 

Northwestern     Leas- 
ing and  Development 

Co    (Ie8.see) .  .  .  .        $274,102.00     $274,102.00 

Swansea   ConHolldated  ."•<«/ 

Gold     and     Copper 

Mining  Co.  (owner); 

Swansea  Lease.  Inc. 

„  C'ssee) 610.886.00  451,2.37.00     159,649.00 

Yucca  Tungsten  Co 108,942.00  108,942.00     

Totals $884,988.00         $621,527.00       $170,290.00     $433,751.00 

Summary 
Total  of  Assessment  for 

County                            1917                           1918  Net  Increaae 

Cochise $98,399,281.49       $110,170,545  00  $11,771,263  51 

110,817,385.00          122,845,459  00  12,028,074  00 

23,743,179  00           25,944,356  00  2,201,177.00 

2,515,498.80             5,379,816,00  2,864,317.20 

2,188,067  47     23,738,433  00  21,550,365  53 

28,537,106  00     41,195,391  00  12,658,285  00 


Gila 

Greenlee. . 
Mohave . . . 

Pima 

Pinal 

Santa  Cruz 
Yavapai . . . 


Yuma. 


204,835.00 
61,930,288.00 


884,988.00 


283,825.00  78,990.00 

85,901,130  00         23,970,842.00 


$87,123,314  24 

621,527.00  263,461.00 


Totals $329,220,628.76       $416,080,482  00       $86,859,853.24 

The  following  are  the  totals  of  valuations  of  the  pro- 
ducing mines  for  the  six  years  (1913-1918)  since  ad- 
mission of  Arizona  to  statehood:  1913,  $113,332,604.15; 
1914,  $110,393,989.53;  1915,  $118,026,003.74;  1916, 
$171,888,616.19;  1917,  $320,220,628.76,  and  1918.  $416,- 
080,482.  It  is  noteworthy  that  the  total  valuation  for 
the  current  year  is  26.04%  higher  than  that  for  1917, 
and  267%  higher  than  that  for  1913,  the  first  year  in- 
cluded in  the  foregoing  record. 

The  valuations  given  are  those  of  the  producing  mines 
only.  In  addition,  there  are  those  of  the  non-productive 
mines,  improvements  in  both  productive  and  non-pro- 
ductive mines,  surface  of  certain  mining  claims,  mining 
machinery  and  supplies,  mill  sites  and  improvements 
thereon,  concentrators,  smelteries  and  appurtenances, 
and  sampling  and  other  works,  the  valuation  of  all  ot 
which  in  1917  was  approximately  $62,718,000.  So  it 
may  be  regarded  as  entirely  probable  that  when  the 
1918  final  figures  for  these  are  obtainable,  it  will  be 
seen  that  the  mining  industry  of  the  state  represents  a 
taxable  value  of  about  $500,000,000.  This  leaves  out 
of  account  the  railway,  telegraph,  and  telephone  systems 
of  the  various  mining  and  smelting  companies,  so  that 
the  total  value  of  all  property  directly  and  indirectly 
connected  with  the  mining  industry  must  be  consider- 
ably in  excess  of  half  a  billion  dollars. 


Totals 

Yavapai  County: 
Arizona   Binghampton 

Copper  Co 

Commercial       Mining 

Co $348,255.00 

Consolidated    Arizona 

Smelting  Co 2.296,746 . 00 

•Copper  Chief  Mining 

Co.  (owner) ;  Hayden 

Development     C  o  . 

(lessee) 173,080.00 

Lookout    Copper    Co. 

(owner) ;  J.  K.  Casparl 

(lessee) 23,934.00 


$204,835.00         $283,825.00       $283,825.00     $204,835.00 


$316,692.00        $316,692.00 

362,296.00  14,041.00 

2,995,366.00  698,620.00 


65,525.00     $107,555.00 

23.934  00 


Sheet  Zinc  in  Great  Britain 

Great  Britain  is  expanding  greatly  its  production  of 
sheet  zinc,  especially  in  rolling  thin  sheets.  One  firm 
is  producing  zinc  strip  as  thin  as  No.  4  gage,  but  the 
majority  of  the  works  engaged  in  rolling  thin  sheets  are 
turning  out  only  limited  quantities,  as  their  output  of 
the  thicker  sizes  is  readily  absorbed.  It  is  interesting 
to  note,  says  the  Ironmonger-,  that  this  industry  has 
almost  entirely  developed  since  the  war,  and  that  al- 
though the  quality  of  the  British-made  article  may  not 
equal  the  finer  brands  of  Continental  and  American 
sheets  in  use  in  pre-war  days,  the  difference  is  largely 
in  the  surface  finish,  and  the  general  quality  of  the 
British  goods  is  creditable  to  the  adaptability  of  the 
British  manufacturer  and  workman. 
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Bureau  of  Mines  Activities 

The  war  situation  has  stimulated  to  greater  activity 
the  efforts  of  the  U.  S.  Bureau  of  Mines,  whose  normal 
field  covers  the  production  of  metals  and  minerals.  Much 
of  this  increased  activity  has  occurred  in  connection 
with  the  War  Minerals  Investigation  branch  of  the 
Bureau,  provided  for  by  special  Congressional  appro- 
priations. 

In  mining,  milling  and  marketing  problems  numerous 
engineers  have  been  active,  and  the  policy  has  been 
adopted  of  affording  immediate  help  in  the  way  of  needed 
advice  with  regard  to  suitable  methods.  Work  along 
these  lines  has  made  principally  for  greater  efficiency,  and 
is  not  intended  to  form  the  subject  of  any  special  study 
or  memoir. 

In  the  various  experiment  stations,  special  problems 
of  ore  treatment  have  been  and  are  under  investigation. 
Experiments  in  the  concentration  of  Western  chrome 
ores  have  been  made  at  Seattle;  and  preliminary  work 
of  the  same  kind  on  West  Texas  sulphur  ores  indicates 
that  they  are  probably  capable  of  successful  treatment 
by  the  flotation  method.  Other  investigations  concern 
manganese,  graphite,  and  minerals  generally. 

Laboratory  investigations,  with  the  view  of  increasing 
the  supply  of  electrodes  so  as  to  make  them  available 
for  Western  electric  furnaces,  are  under  way  in  Colorado. 

The  subject  of  chromite  production  has  been  investi- 
gated by  field  parties ;  Bureau  of  Mines'  engineers'  have 
also  reported  on  the  deposits  in  Newfoundland  and  Cuba. 

The  War  Minerals  Investigation  organization  has 
been  concerned  with  the  question  of  priorities,  both  of 
railroad  transportation  and  of  supplies  and  fuel,  and 
a  large  number  of  applications  have  been  handled.  The 
Bureau  has  also  had  to  act  as  adviser  to  the  Railroad 
Administration  as  to  the  construction  of  short  lines 
designed  to  facilitate  shipments  to  and  from  certain 
mines,  the  problem  being  as  to  whether  such  construc- 
tion was  a  war  necessity  or  could  be  postponed. 

The  Bureau  of  Mines  has  acted  as  advisory  engineer 
to  the  capital  issues  committee  of  the  War  Finance  Cor- 
poration with  reference  to  whether  proposed  issues  of 
mining  stock  were  essential  to  carrying  on  the  war  or 
could  be  postponed.  It  has  also  worked  in  cooperation 
with  and  acted  as  adviser  to  the  War  Industries  Board, 
especially  in  matters  such  as  the  production  of  pyrite, 
sulphur,  sulphuric  acid  and  tungsten. 

The  Labor  Section  of  the  War  Minerals  Investigation 
is  cobperating  with  the  Department  of  Labor  and  with 
the  War  Department  with  regard  to  deferred  classifi- 
cation for  mining  men,  and  with  the  man-power  com- 
mittee of  the  Department  of  Labor  with  the  object  of 
maintaining  maximum  production. 

As  a  result  of  the  investigations  of  the  Bureau  as  to 
the  dangers  which  threaten  production  of  war  minerals. 
Secretary  Lane  has  written  to  Chairman  Kitchin  of  the 
Ways  and  Means  Committee  recommending  that  the 
Excess  Profits  Tax  be  suspended  in  the  case  of  those 
mines  producing  a  war  essential,  until  special  installa- 
tions put  in  for  that  purpose  should  be  amortized,  and 
this  recommendation  has  been  approved  by  those  in 
po.ssession  of  the  facts. 

The  pkitinum  situation  has  been  closely  studied  by  the 
Bureau ;  and,  in  cwJperation  with  the  War  Industries 
Board,  plans  and  regulations  have  been  drawn  up  which 


it  is  believed  will  be  satisfactory.  These  regulations 
will  be  put  into  effect  through  the  War  Industries  Board. 

Special  committees  have  been  formed  to  study  special 
problems.  The  committee  on  gold,  representing  both  the 
Bureau  and  the  Geological  Survey,  has  been  appointed 
by  the  Secretary  of  the  Interior,  at  the  suggestion  of 
the  Bureau,  with  Hennen  Jennings  as  chairman,  and  is 
investigating  the  problems,  A  committee  on  potash  has 
also  been  appointed  which  has  reported  recommenda- 
tions for  further  investigation  by  the  Bureau  of  Mines. 
The  tin  problem  has  also  been  studied  by  a  special 
committee,  and  recommendations  to  the  other  Govern- 
ment departments  interested  have  been  made. 

Close  cooperation  has  been  maintained  with  the  U.  S. 
Geological  Survey,  which  has  been  investigating  the 
various  questions  from  the  geological  standpoint. 


Japanese  Sulphur  Situation 

According  to  an  investigation  by  the  Japanese  De- 
partment of  Agriculture  and  Commerce,  the  production 
of  sulphur  in  April,  1918,  was  5878  tons,  states  a  Ca- 
nadian consular  report.  Compared  with  the  corre- 
sponding period  of  last  year,  there  was  a  decrease  of 
35%.  The  grand  total  from  the  beginning  of  1918  to 
April  was  22,035  tons,  a  decrease  of  27%  from  the  fig- 
ures for  the  first  four  months  of  1917. 

The  cause  of  this  falling  off  is  the  tremendous  ad- 
vance in  freight  rates  to  Australia,  the  best  customer 
for  Japanese  sulphur,  purchasing  about  half  of  the 
quantity  sold.  The  steamship  companies  have  raised 
their  freight  rate  to  95  yen  (about  $48)  per  ton,  where- 
as they  were  charging  35  yen  last  year.  Therefore  the 
price,  c.i.f.  Australian  port,  of  sulphur  selling  at  55  yen 
per  ton  net  in  Japan,  would  be  more  than  160  yen  (in- 
cluding freight  marine  insurance,  war  risk,  and  other 
charges),  which  is  prohibitive.  The  merchants  of 
Australia  will  not  give  orders  to  Japan  until  the  freight 
rates  show  some  decrease.  On  the  other  hand,  the 
customers  of  India,  South  Africa,  and  the  South  Sea 
Islands,  having  placed  too  many  orders  during  last  sea- 
son, are  not  now  active,  and  the  market  looks  quiet. 
About  35,000  tons  of  previous  orders  are  ready  for  ship- 
ment, lying  at  the  manufacturers'  warehouses,  on  ac- 
count of  the  scarcity  of  bottoms.  As  a  consequence  of 
the  conditions  created  by  the  difficulty  in  moving  their 
product,  some  of  the  manufacturers  are  in  a  serious 
condition  and  some  have  even  become  bankrupt. 


The  Llallagua  Mine  of  Bolivia 

The  wonderful  profits  which  are  being  realized  by  the 
great  Bolivian  tin  mines  under  current  conditions,  un- 
hampered as  they  are  by  any  excess-profits  taxes,  is 
strikingly  shown  in  the  report  of  the  great  Llallagua 
company,  whose  balance  sheet  was  published  in  the 
Diario  recently.  We  take  this  summary  from  the  Mining 
Journal  of  London.  The  Llallagua  was,  perhaps,  the 
largest  single  producer  of  tin  in  the  world  last  year, 
though  figures  of  Senor  Patino's  properties  are  not  yet 
available.  The  total,  at  any  rate,  was  249,580  quintals, 
or  11,140  long  tons,  as  against  165,'"34  quintals,  or  7454 
tons  in  1916,  showing  a  remarkable  increase,  the  monthly 
output  averaging  20,200  quintals.  This  total  was 
equivalent  to  nearly  one-quarter  of  the  estimated  output 
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f  barilla  from  Bolivia,  which  amounted  to  46,000  tons 
ist  year. 

The  net  profit  for  the  year  amounted  to  18,760,633.92 
esos  of  18d.,  after  writing  off  the  sum  of  761,411.61 
esos  to  depreciation  of  plant  and  equipment,  that  is, 
53,355  17s.  5d.,  a  sum  which  represents  10%  for  the 
alue  of  the  machinery,  stock  and  buildings.  The  profit 
or  the  year  1916  amounted  to  6,214,977.49  pesos  of 
[8d. ;  the  profit  for  the  year  1917  exceeding  that  of  1916 
iy  12,545,656.43  pesos,  that  is  £940,824  4s.  9d.  Costs  in 
916  and  1917  per  Spanish  quintal  were  as  follows: 

1916.  Pesos  of  ISd 

Exploitation 7.27 

Smelting   3.56 

Exploration    and    development 3.27 

Other  expenses 7.32 


Total    21.42 

1917.  Pesos  of  18d. 

Exploitation 5.45 

Smelting 2.06 

Exploration  and  development 1.95 

Other    expenses    9.55 

Total   19.01 

The  average  price  abroad  for  tin  in  1916  was  67.96 
Desos  of  18d.  per  Spanish  quintal,  and  in  1917  was 
L06.90  pesos.  The  profit  per  Spanish  quintal  increased 
from  37.54  pesos  in  1916  to  75.18  pesos  in  1917.  The 
:osts  of  remission  and  taxes  increased  to  12.72  pesos  of 
18d.  per  quintal.  Net  profits  in  1917  amounted  to  18,- 
760,633.92  pesos  of  18d.  or  £1,407,047  10s.,  which,  added 
to  the  fund  to  provide  for  interests,  dividends,  and  like 
charges,  of  4,068,310. S4  pesos,  gives  a  total  amount  for 
distribution  of  22,828,944.76  pesos  of  19d.,  that  is, 
£1,712,170  17s.  Id.     This  fund  la  dealt  with  as  follows : 

£  s.  d. 
To    dividends    22,    23.    24,    and    25    dis- 
tributed during  1917 637,500  0  0 

To  exploitation  fund 18,519  3  8 

To  fund  for  new  works 20,483  1  7 

To  reserve   fund 6,626  8  2 

To  fund  for  eventualities 10,000  0  0 

To  future  dividends 850,000  0  0 

To  amortization  funds 164,000  0  0 

Gratifications  to  employees 5,042  3  8 


Total    , £1,712,170     17       1 

Following  the  foregoing  distribution,  the  capital  and 
reserves  of  the  company  stand  on  the  books  as  follows : 

Capital    £425,000 


Reserve  fund 

Interest  and  dividend  fund. 

Fund  for  new  works 

Exploitation  fund    

Extraordinary  reserve  fund. 
Fund  for  eventualities 


100.000 

850,000 

153,000 

93.000 

70,000 

50.000 


Total     £1,741,000 

The  tunnel  Siglo  XX  arrived  by  the  end  of  December 
at  the  limit  fixed  by  the  program  drawn  up  in  1915, 
having  been  driven  a  distance  of  857.70  meters  during 
the  year  1917,  thus  completing  the  tunnel  for  the  length 
of  8420  meters.  The  total  amount  expended  in  this 
work  was  1,394,364.60  bolivianos. 

The  stock  of  ore  available  in  December,  1917,  was  261,- 
902.25  metric  tons,  of  an  average  tin  content  of  14.33% 
— that  is,  37,544.60  tons  of  fine  tin. 


Lead  Acetate  Substitute  in  Cyaniding* 

By  Thomas  B.  Stevens 

The  solutions  in  some  cyanide  plants  require  the 
addition  of  varying  amounts  of  lead  salts  in  order  to 
maintain  their  efficiency  as  solvents  of  gold.  Lead  is 
also  required  to  build  up  the  zinc-lead  couple  in  the 


•Excerpt  from  the  Journal  of  the  Chamber  of  Mines  of  Western 
Australia. 


extractor  boxes  so  as  to   insure  economical  precipita- 
tion.   The  scarcity  of  lead  acetate  in  Western  Australia 
has  caused  metallurgists  to  direct  more  attention  to  the 
use  of  other  compounds  of  lead.     Litharge   i.s   an   in- 
soluble salt,  but  it  may  be  dissolved  in  either  caustic 
alkalis  or  acids.     Caustic   alkalis  dissolve   it  to   form 
plumbites    (CaPbO,)  ;    and    a   mixture   of    slaked    lime 
and  litharge  has  been  largely  used  to  precipitate  .soluble 
sulphides  from  working  cyanide  solutions.     It  is  prob- 
able that  the  protective  alkali  usually  present  in  cyanide 
solutions  is  in  itself  suflftcient  to  cause  finely  ground 
litharge  to  act  as  a  precipitant  of  soluble  sulphides.    At 
some  plants  an  economy   is   affected   by   feeding   u.sed 
cupels  from  the  assay  office  into  the  tube  mills  or  other 
parts  of  the  grinding  plant;  but  at  mills  where  concen- 
tration  is   practiced   the  litharge  must   be   thoroughly 
dissolved   before    introduction    into    the    plant    circuit. 
Solutions  of  lead  in  the  form  of  plumbites  are  use- 
less for  the  formation   of  the  zinc-lead  couple   in   ex- 
tractor  boxes,    because   the   lead    is    contained    in    the 
positive  radical  and  cannot  be  replaced  by  zinc.     This 
may  be  readily  proved  in  the  laboratory  by  dissolving 
a  little  litharge  in  boiling  caustic  soda  and  then   im- 
mersing zinc  shavings  in  the  solution,  and  it  will  be 
found  that  no  deposition  of  spongy  lead  will  take  place. 
At  the  present  time,  for  coating  zinc  shavings,  litharge 
is  usually  dissolved  in  nitric  acid  ju.st  prior  to  use.    The 
operation   is   easy  to  perform,   and   requires   no   heat; 
and  the  use  of  a  steam-jacketed  pan,  such  as  is  neces- 
sary when  metallic  lead  is  dissolved,  is  avoided.     An 
earthenware  jar  to  hold  about  5  gal.  is  all  the  apparatus 
required.     To  make  10  lb.  of  nitrate,  7  lb.  of  litharge, 
ground  to  as  fine  a  powder  as  possible,  is  added  gradu- 
ally to  1603  c.c.  of  70%   (sp.gr.  1.41)  nitric  acid  which 
has  previously  been  diluted  with  6500  c.c.  of  water,  and 
the  whole  is  stirred  with  a  wooden  stick  for  about  10 
min.     I  have  given  the  weights  and  measures  in  this 
form,  as  they  are  those  which  are  usually  most  easily 
available  at  cyanide  plants.     The  solution  warms;  and 
when  the  reaction  is  completed  any  undissolved  excess 
of  litharge  will  readily  settle  to  the  bottom.     The  solu- 
tion of  lead  nitrate,  which  will  be  neutral  to  litmus, 
can  be  readily  decanted  off.     It  is  advisable  to  work 
with  a  slight  excess  of  litharge,  as  it  can  be  left  in 
the  bottom  of  the  jar  to  form  part  of  the  next  charge, 
so  that  the  full  strength  of  the  nitric  acid  is  utiUzed. 
It   is   also   important   to   dilute   the   acid   with    water, 
as  directed,  before  the  addition  of  the  litharge;  other- 
wise some  insoluble  basic  lead  nitrate  is  likely  to  be 
formed.     To  make  100  lb.  of  lead  nitrate,  67.4  lb.  of 
litharge  and  38.1  lb.  (100%)  of  nitric  acid  are  required. 
The   small   amount   of   nitrate    consumed   by    Western 
Australian  mines   does   not   make   it  worth   while   for 
the  acid  manufacturer  to  install  the  necessary  plant. 
Lead  nitrate  Pb(N03),  contains  62.5%  of  lead,  as  com- 
pared   with    54.6%    in    the    acetate    (Pb(C,H30J,    — 
SHjO) ;  and,  as  it  is  the  lead  content  only  which  is  of 
use,  9  lb.  of  the  nitrate  is  approximately  equivalent  to 
10  of  the  acetate. 

The  British  Columbian  Gold  Output  is  showing  a  serious 
decline.  The  value  of  the  metal  produced  from  lode  mining 
in  1917  was  $2,367,190,  as  compared  with  $4,587,334  in 
1916 — a  decrease  of  nearly  50%.  Placer  gold  won  was 
valued  at  $496,000  in  1917,  which  was  $84,500  less  than  the 
value  of  the  1916  output. 
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Tin  Imports  Increasing 

Imports  of  tin  ore  into  the  United  States  continue  to 
gain,  according  to  Commerce  Reports,  3499  long  tons 
appearing  in  the  July  figures,  as  against  1932  tons  in 
July.  1917.  The  increase  is  still  more  apparent  from  a 
comparison  of  the  imports  for  the  first  seven  months 
of  1918,  which  were  13,096  long  tons,  with  the  same 
period  in  1917,  when  they  were  4797  tons. 

Though  imports  of  pig  tin  during  the  month  of  July, 
amounting  to  1 5,-567,667  lb.,  show  a  considerable  in- 
crease over  the  July,  1917,  imports  of  only  10,348,323  lb., 
an  importation  of  88,452,232  lb.  during  the  seven  months 
ended  July  31,  1918,  shows  a  decrease  as  compared  with 
90,850,360  lb.  during  the  first  seven  months  of  1917. 
The  following  comparison  of  the  imports  of  pig  tin  is 
interesting: 

IMPORTS  OF  PIG  TIN  IN  FIRST  SEVEN  MONTHS  OF  1917  AND  1918 

January-  January-  Increase  Increase 

July,  July,  ( +)   or  De-  or 

1917.  1918,  crease  ( — ),  Decrease, 

Country                       Lb.  Lb.  Lb.  % 

United  Kingdom 26,044,967  14.215,407  —11,829,560  —45 

China 4.517,958  3.088,514  —1,429.444  —32 

Straits  Settlements 33.825.132  41.126,089  +  7,300.957  +  22 

Dutch  East  Indies 18,522,083  10,750,553  —7,771,530  —42 

Hongkong 3,912,530  12,246,347  +8,333,817  -t-213 

Australia 2,823,904  4,041,414  +1,217,510  +43 

Other  countries 703,786  2.983,908  +2,280,122  +324 

The  phenomenal  increase  of  324%  in  imports  of  pig 
tin  from  countries  which  have  not  heretofore  been  con- 
sidered of  importance  as  producers  of  this  commodity 
is  almost  entirely  traceable  to  increased  shipments  from 
Japan,  which  averaged  500,000  lb.  monthly  during  June 
and  July. 

Total  tin  imports  into  the  United  States  for  the 
seven  months,  computing  all  ores  as  containing  60% 
of  metal,  were  106,053,256  lb.,  or  at  the  rate  of  81,163 
long  tons  per  annum,  which  squares  nicely  with  the 
recent  allocation  to  this  country  by  the  inter-allied  tin 
conference,  in  London,  of  80,000  tons  per  annum. 
Almost  17%  of  the  total  tin  imports  during  the  first 
seven  months  of  1918  came  in  the  form  of  ores. 


that  a  claimant  discovered  gold  therein  and  has  since 
mined  the  claim  more  or  less  every  year,  and  performed 
all  required  assessment  work,  although  there  is  no  prooif 
as  to  the  quantity  of  gold  removed. 


California  Mining  Claims 

By  a.  L.  H.  Street* 

Compliance  with  the  California  statute  requiring 
notice  of  location  of  a  lode  claim  to  be  posted  at  the 
"point  of  discovery"  is  essential  to  a  valid  location. 
But  the  District  Court  of  Appeal  of  the  state  holds 
in  the  case  of  Batt  vs.  Stedman,  173  Pacific  Reporter, 
'J'j,  that  where  it  was  proved  that  notice  was  posted 
on  a  lode  where  quartz  showed,  there  was  sufficient 
proof  of  posting  at  the  point  of  discovery,  although 
claimant  previously  testified  that  he  posted  the  notice 
within  75  ft.  of  the  point  of  discovery. 

Incidentally,  the  court  reaffirms  the  principle  that 
location  notices  should  be  liberally  construed  in  favor 
of  claimants  under  them,  and  that  their  main  purpose 
is  to  identify  with  reasonable  certainty  the  land  claimed. 

Another  point  decided  in  the  same  case  is  that,  in  a 
suit  to  quiet  title  to  a  nining  claim  as  between  con- 
flicting claims,  the  fact  that  particular  land  is  valuable 
for  placer  mining   is  sufficiently   established   by   proof 


•Attornf-y   at   law,   S29    Kerurlty   Bldg.,   Minneapolis,    Minnesota. 


The  Fourth  Liberty  Loan 

The  battlefront  in  Europe  is  not  the  only  Americar 
front.  There  is  a  home  front,  and  our  people  at  home 
should  be  as  patriotic  as  our  men  in  uniform  in  for- 
eign lands.  Every  American  soldier  who  has  fallen  ir 
France,  every  American  sailor  who  has  died  for  his 
country's  cause,  has  given  his  life  for  his  people.  Surely 
we,  their  people,  can  lend  our  money  to  our  nation,  theii 
country. 

The  Fourth  Liberty.  Loan  is  the  fighting  loan.  It; 
great  success  will  bring  comfort  and  encouragement  anc 
a  deep  sense  of  pride  to  our  Army  and  our  Navy,  and  t( 
our  Allies ;  it  will  bring  discouragement  to  our  enemies 
Its  success  means  American  victory,  Prussian  defeat 
Now  is  the  time  to  fight  harder. 

The  P^ourth  loan  is  the  fighting  loan,  the  soldiers 
loan.    Buy  bonds  to  the  limit. 

Saturday,  Oct.  12,  the  day  on  which  this  issue  is  seni 
to  you,  is  the  426th  anniversary  of  the  discovery  oj 
America.  President  Wilson  has  proclaimed  it  Libertj 
Day,  and  requests  the  citizens  of  every  community  iij 
the  United  States — city,  town  and  countryside — to  cele] 
brate  the  day.  The  President,  in  his  proclamation 
says: 

"Every  day  the  great  principles  for  which  we  an 
fighting  take  fresh  hold  upon  our  thought  and  purposes 
and  make  it  clearer  what  the  end  must  be  and  what  w( 
must  do  to  achieve  it.  We  now  know  more  certainlj 
than  we  ever  knew  before  why  free  men  brought  th( 
great  Nation  and  Government  we  love  into  existence 
because  it  grows  clearer  and  clearer  what  supreme  serv- 
ice it  is  to  be  America's  privilege  to  render  to  th( 
world." 

Celebrate  the  day  by  buying  a  bond. 

"The  Stars  and  Stripes,"  the  official  newspaper  pub- 
lished by  the  soldiers  of  the  American  Expeditionarj 
Forces  in  France,  says  editorially  about  the  enemy  peac« 
ofiiensive : 

"Let  the  weak-hearted  who  are  dreaming  of  a  com- 
promise; let  the  pacifists  who  are  talking  a  peace  bj 
agreement;  let  the  side-liners  who  have  had  enough  oi 
war;  let  the  secretly  inclined  pro-Germans  who  thin! 
this  war  should  end  without  a  decision — let  them  on( 
and  all  know  once  and  for  all  that  for  the  American  Ex 
peditionary  Force  there  is  no  such  word  as  'Peace'  wit! 
the  Huns  unbeaten.  The  man  who  talks  of  peace  today 
except  through  victory,  is  a  traitor." 

The  enemy  peace  offensive. is  likened  to  the  action  Oj 
German  machine-gun  crews  in  the  Vesle  fighting,  whei 
they  fought  and  killed  Americans  until  they  were  sur 
rounded,  then  shouted  "Kamerad!" 

The  mothers  of  the  American  soldiers  in  France  wan 
the  same  peace  their  sons  demand.  All  the  courage  o: 
the  ancient  Spartan  mother  is  in  the  hearts  of  th( 
women  of  America. 

The  object  of  the  Fourth  Liberty  Loan  is  to  brim 
that  peace — a  just  peace,  a  righteous  peace,  an  Ameri 
can  peace.  Answer  the  latest  Hun  peace  note  by  buyini 
another  bond. 
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The  Arkansas  Manganese  Field 


By  DWIGHT  E.  WOODBRIDGE* 


The  Batesinlle  manganese  district  in  northern 
Arkansas  has  recently  become  prominent  as  a 
producer  of  high-grade  manganese  ores.  Equip- 
ment of  mines  and  the  construction  of  ore 
washeries  are  rapidly  taking  place,  but  in  the 
opinion  of  the  writer  there  is  great  need  for 
careful  study  of  conditions  before  plant  and 
equipment  are  selected.  It  is  believed  the  district 
has  a  future.    Land  holders  retard  development. 


rHE  north  Arkansas  manganese  field  has  enjoyed 
more  or  less  publicity  this  year,  but  it  has  been 
fragmentary;  perhaps  there  is  no  general  ap- 
reciation  of  what  it  is  doing  and  of  its  prospects. 
)pinions  differ  widely;  theorists  consider  it  of  no  worth; 
iractical  engineers,  recalling  to  mind  the  brown  iron 
istricts  of  the  South,  and,  comparing  the  difference 
n  value  of  manganese  ore  and  residual  limonites,  and 
■Iso  recognizing  the  essential  similarity  of  ore  deposi- 
tion and  methods  of  mining  and  concentration,  expect 
luccess ;  and  miners  who  work  skillfully  with  their  bands 
md  heads,  rather  than  with  their  mouths,  make  high 
)rofits. 

I  Situation  and  Extent 

I  The  district  is  situated  to  the  north  of  the  city 
})f  Batesville,  which  is  a  station  on  the  line  of  the 
Vlissouri  Pacific  between  Newport  and  Joplin,  and  it  is 
•cached  direct  either  by  way  of  St.  Louis  or  from 
Kansas  City.  It  has  the  advantage  of  being  nearer 
Chicago  than  any  of  the  Western  manganese  districts. 
Lying  chiefly  in  Independence  County,  there  are  some 
150  square  miles  of  the  southern  Ozark  uplift  in  which 
nanganese  occurs  in  a  belt  roughly  18  miles  long  and 
from  six  to  eight  miles  wide.  Throughout  this  area 
it  is  to  be  found  as  a  residuum  resulting  from  the 
decay  of  certain  shales  and  limestones,  wherever  con- 
ditions were  favorable  for  such  decay  and  the  deposition 
of  the  ores  freed  from  those  rocks.  There  is  close 
similarity  to  the  districts  of  central  Alabama,  north- 
western Georgia,  and  elsewhere  in  the  South  where 
residual  deposits  of  limonites  occur. 

Early  in  1918  attention  was  drawn  to  the  region, 
and  speculators  arrived  in  large  numbers,  attracted  by 
the  high  prices  for  manganese  and  the  low  cost  of 
land.  They  were  naturally  from  the  near-by  oil  regions 
of  Oklahoma  and  the  zinc  district  of  the  Southwest. 
Among  them  were  operators,  and,  where  there  were 
but  two  concentrating  plants  at  the  beginning  of  the 
year,  there  are  now  nearly  a  score  either  built,  building, 
or  practically  assured  for  early  erection.  But  only  three 
of  these  are  at  work.  The  production  of  the  region 
will  not  be  far  from  18,000  tons  this  year;  not  much, 
but  a  help,  especially  as  most  of  this  is  high  grade. 

The  economically  important  rock  succession  is,  at 
the  base,  a  hard,  close-grained  bluish-white  lime  called 

•Mining  engineer,  Duluth,  Minnesota. 


Izard.  This  lies  tilted  slightly  to  the  south  and  with 
comparatively  little  other  evidence  of  disturbance,  al- 
though its  upper  surface  is  undoubtedly  exceedingly 
irregular  on  account  of  decay  and  erosion.  Next  is  a 
dark,  crystalline  lime  called  Fernvale,  and  by  local 
miners  "gray  rock"  and  often  "granite."  Above  is  the 
Cason  shale,  so-called.  Above  this  is  the  St.  Clair  lime, 
and  yet  higher  in  the  succession  a  chert.  These  rocks 
range  from  Ordovician  (Izard)  to  Carboniferous 
(chertt.  The  chert  has  been  eroded  over  much  of  ',he 
area,  and  it  is  safe  to  say  that  where  it  remains?  in 
place  and  undisturbed,  manganese  will  not  be  found 
below.  Most  of  the  St.  Clair  lime  has  gone.  Through- 
out the  greater  portion  of  that  part  of  the  district 
of  economic  value  the  Cason  shale  and  the  Fernvale 
lime  have  been  decayed  into  a  series  of  siliceous  clays, 
and  in  these  clays  is  the  manganese  that  has  been  freed 
from  those  rocks  and  left  as  a  minable  residuum.  Fre- 
quently these  clays  rest  directly  on  the  Izard's  pitted 
and  roughened  surfaces. 

Deposits  vary  greatly  in  size.  A  clear  conception  of 
the  origin  and  of  the  limitations  it  imposes  is  needed 
by  the  prospector  and  miner.  But,  strange  to  say,  this 
understanding  is  not  general.  In  consequence  failures 
do,  and  will,  result.  It  is  not  safe  to  say,  as  some  do, 
that  no  man  can  tell  what  is  beyond  the  end  of  his 
pick;  neither  is  it  safe  to  make  any  definite  tonnage 
estimates,  as  do  others,  except  after  prolonged  and 
scientific  prospecting.  If  land  owners  appreciated  this 
fact,  they  would  be  more  just  and  considerate  in  the 
terms  they  demand,  and  would  offer  bona  fide  miners 
the  opportunity  to  prove  ground  before  requiring  the 
payment  of  large  sums  for  purchases  of  lands. 

A  recent  report  on  the  district  by  the  U.  S.  Geological 
Survey  had  the  temerity  to  state  certain  definite  ton- 
nage figures,  although  prefixing  the  estimate  by  the 
words  "perhaps  at  least."  It  would  have  been  as  logical, 
considering  the  state  of  the  field  when  this  report  was 
made,  either  to  have  added  a  cipher  to  the  estimate  or 
to  have  subtracted  one  from  it. 

Steam  Shovels  and  Washeries  Not  Always  Advisable 

There  has  been  a  general  feeling  that  steam-shovel 
mining  was  the  proper  thing,  and  that  log  washing 
was  suitable  everywhere.  This  idea  is  thoroughly  im- 
bedded in  the  minds  of  men  who  never  saw  a  steam 
shovel,  or  would  not  know  a  log  washer  from  a  clothes 
horse.  In  point  of  fact,  there  are  very  few  properties 
in  the  district  sufficiently  proved  to  indicate  that  steam- 
shovel  mining  is  proper,  while  some  on  which  shovels 
are  to  be  placed  are  clearly  not  suited  to  the  procedure, 
which  can  result  only  in  failure.  The  same  is  true  as 
to  methods  of  concentration.  Much  of  the  ore  is  not 
suitable  for  washing  in  logs,  or  in  anything  else,  for 
that  matter,  and  should  be  mined  by  the  old  crude 
method  of  the  pick  and  shovel  and  the  manure  fork. 
On  the  other  hand,  there  are  areas  that  are  amenable 
to  washing  in  logs,  to  jigging  and  table  work.  It  is 
all  a  matter  of  individual  study,  and  there  is  no  foot- 
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rule  to  follow,  as  many  seem  to  think.  That  there 
will  be  steam  shovels  and  washeries  for  sale  cheap 
in  due  time.  I  have  no  doubt.  And  that  there  will  be 
a  few  places  requiring  them,  I  have  faith  to  believe, 
also. 

Not  that  there  are  no  other  methods  of  concentra- 
tion to  be  tried  out  in  the  district;  there  are — several. 
One  man  is  now  setting  up  a  horizontal  trommel,  run- 
ning in  water,  with  which  he  expects  to  solve  all  the 
problems  of  concentration.  Others  are  using  ordinary 
jigs  from  Joplin.  but  without  gates,  so  that  the  mate- 
rial passing  out  through  the  opening  above  the  hutch 
is  mixed.  Others  have  not  enough  water,  or  water 
under  natural  flow,  for  the  logs  and  screens;  and  there 
are  many  other  peculiar  contrivances  of  more  or  less 
interest.  All  these  things  will  come  out  right  in  time 
and  with  experience,  I  take  it.  Most  of  the  logs  in 
use  or  under  construction  have  been  brought  from  the 
Alabama  and  Georgia  fields,  and  some  are  too  old  and 
worn  to  be  efficient. 

Despite  the  hindrances  of  various  sorts  and  despite 
the  fact  that  much  is  to  be  learned,  this  district  has 
a  future.  Its  chief  drawback  at  this  time  is  the  attitude 
of  many  of  the  land  owners  and  speculators,  whose 
policy  is  reprehensible  in  that  it  does  not  permit  due 
prospecting  on  the  part  of  those  who  really  intend  to 
mine  and  produce  concentrates  in  a  workmanlike  man- 
ner and  on  a  business  basis. 

All  ore  must  be  hauled  to  one  of  the  various  railway 
points,  and  these  hauls  vary  in  length  up  to  eight  or 
nine  miles.  For  this  good  roads  are  essential,  and  there 
are  few  good  roads  yet.  However,  the  cost  of  hauling 
is  remarkably  low,  under  the  circumstances.  With 
the  improvement  of  roads  that  will  come  when  miners 
produce  more  material,  and  take  road  betterment  into 
their  own  hands,  and  with  the  advent  of  truck  or  trac- 
tion haulage,  the  cost  of  delivery  at  the  station  will 
be  cut  in  two.  The  region  is  fortunate  in  that  it  has 
an  abundance  of  excellent  road  building  material  every- 
where at  hand,  but  the  county  road  funds  are  neces- 
sarily inadequate,  while  the  road  overseers  are  inexcus- 
ably incompetent. 


A.  I.  M.  E.  Meets  in  Milwaukee 

The  Institute  of  Metals  division  of  the  American 
Institute  of  Mining  Engineers  and  the  iron  and  steel 
section  of  the  Institute  met  in  Milwaukee,  Wis.,  on  Oct. 
8,  9  and  10,  with  the  American  Foundrymen's  Associa- 
tion and  the  American  Malleable  Castings  Association. 
Prominent  in  the  program  of  the  non-ferrous  sessions 
v/as  the  symposium  on  tin  conservation  on  Oct.  9,  in 
v/hich  representatives  of  the  Government  and  many  of 
the  country's  largest  firms  took  part.  The  public  was 
urged  to  collect  tin  for  the  country's  use,  to  substitute 
other  metals  for  it  where  possible,  and  to  discontinue 
the  manufacture  of  non-e.ssential  products  that  con- 
sume tin. 

Means  were  also  discus.sed  for  increasing  the  byprod- 
ucts of  coke  and  the  fuel  supply  in  the  United  States. 
The  statement  was  made  that  from  certain  coals  it  is 
now  possible  to  secure  nearly  20  gal.  of  gasoline  or 
motor  fuel  of  the  same  value  per  ton  of  coal  mined. 
Among  other  things,  a  new  type  of  coke,  known  as  semi- 


coke,  has  been  produced,  which  it  is  said  has  proved  a 
satisfactory  fuel  for  all  general  purposes.  The  advan- 
tages of  using  coal  in  pulverized  form  or  of  using  bri- 
quets, or  a  new  fuel  known  as  carbocoal,  were  discussed, 
and  in  several  instances  statements  were  made  showing 
that  enormous  sums  have  been  spent  in  order  to  make, 
these  substitutes  for  coal  available  to  the  domestic  and 
industrial  consumer  during  the  coming  winter.  The 
titles  of  the  various  papers  presented  at  the  non-ferrous 
sessions  during  the  three  days  that  the  convention 
lasted  have  already  been  published  on  page  508  of  tht 
Journal  of  Sept.  14. 

A  substitute  for  radium,  the  world  supply  of  which  if 
only  about  three  ounces  of  radium  element,  has  beer 
found,  according  to  a  statement  made  at  the  meeting 
on  Oct.  10  by  Dr.  Richard  B.  Moore,  of  the  U.  S.  Bureau 
of  Mines.  Mesothorium  is  the  designation  by  which  i1 
is  known,  and,  according  to  Dr.  Moore,  it  can  be  usee 
as  efficiently  as  radium  for  luminous  paint.  It  car 
also  be  used  for  cancer  treatment,  although  the  faci 
that  it  has  a  shorter  life  makes  it  much  less  desirabl* 
for  this  purpose.  Paint  made  luminous  with  mesa 
thorium  will  retain  this  property  for  four  or  five  years 
which  is  as  long  as  is  required  for  cheap  watches,  pus! 
buttons,  and  like  uses,  and  which  will  render  unneces 
sary  the  use  of  radium  for  such  purposes. 


The  Southwest  Virginia  Copper  Region 

By  Marshall  Haney* 

The  Southwest  Virginia  copper  region  is  in  Floyd 
Carroll,  and  Grayson  counties,  in  the  southwesteri 
portion  of  the  state.  It  is  a  noted  region,  being  i 
part  of  the  eroded  Blue  Ridge,  generally  known  a; 
the  Floyd-Carroll-Grayson  plateau.  In  the  early  '50: 
the  region  was  actively  worked,  and  the  rich  ores  wer 
shipped  to  Baltimore.  During  the  year  1855  eigh 
mines  in  this  region  were  shipping  ore,  shipments  dur 
ing  one  period  of  six  months  amounting  to  770  tons 
averaging  25%  copper. 

The  structure  of  the  vein  proves  faulting,  and  th' 
dip  varies  from  45  to  65°.  The  rocks  on  the  hanging 
wall  side  of  the  vein  are  mica  schist,  cut  in  place 
with  diorite;  those  on  the  foot-wall  side  are  slight!: 
different,  being  similar  to  the  ocher  rocks  of  the  South 
em  Appalachians.  The  vein  consists  of  a  series  a 
layers  of  pyrrhotite  mixed  with  micaceous  material 
also  stringers  of  chalcopyrite,  and  varies  in  width  fron 
20  ft.  to  120  ft.  At  the  Betty  Baker  mine  a  drill  hoi 
was  put  down,  proving  the  deposit  to  a  depth  of  734  feet 

The  old  mines  that  were  most  extensively  worked  ar 
the  Betty  Baker,  Cranberry,  Kirkbridge,  Vaughn  am 
Chestnut  Ridge.  At  one  time  a  smeltery  was  in  opera 
tion  at  the  Cranberry,  and  some  of  the  mines  had  smal 
settlements  around  them. 

This  field  presents  favorable  opportunity  for  rapi< 
development  and  early  production.  Practically  all  th 
necessary  prospecting  has  been  done,  and  ore  can  b 
shipped  at  an  early  date  and  on  a  small  initial  invest 
ment.  In  common  with  many  similar  rich  deposits 
it  has  remained  idle  owing  to  lack  of  enterprise,  capitc 
and  competent  management. 


•ConsuUlng  mining  enKlnoer,  Greer,  Green*  Co.,  Virginia. 
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Mine  Sampling  and  Mining  Method 

In  the  Journal  of  Sept.  21,  C.  T.  R.  suggests  that  ex- 
amining engineers  are  too  prone  to  sample  an  orebody 
tvithout  first  having  decided  upon  the  method  of  min- 
ing that  will  be  best  suited  to  winning  the  ore.  He  ex- 
prasses  his  belief  that  the  "method  oi  mining"  should 
be  decided  upon  before  sampling  begins,  as  unless  the 
,ore  can  be  mined  so  as  to  obtain  an  approach  to  the 
grade  indicated  by  the  sampling,  the  results  based  upon 
the  examination  are  of  doubtful  value. 

There  is  no  question  regarding  the  importance  of  the 
principle  expressed  in  C.  T.  R.'s  suggestion.  To  convey 
the  same  idea  in  other  words,  it  may  be  pointed  out 
that  an  examining  engineer  should  appreciate  that  the 
average  value  of  a  certain  slab  of  ore  in  the  mine,  as 
indicated  by  a  proper  averaging  of  correct  samples  of 
this  ore,  may  be  entirely  different  from  the  average 
value  of  the  material  which  is  delivered  at  the  surface 
as  a  result  of  the  mining  of  this  same  slab  of  ore. 

For  example,  one  may  have  a  fissure  vein  five  feet 
wide,  containing  a  pay  streak  with  a  width  varying  from 
12  in.  to  24  in.,  and  an  average  assay  value  of,  say,  $20 
per  ton.  The  vein  material  may  break  freely  from  both 
walls,  or  it  may  be  frozen  to  one  or  both  walls.  It  may 
be  possible  to  separate  the  pay  streak  from  the  rest 
of  the  vein  filling  on  account  of  a  difference  in  hard- 
ness and  the  use  of  stripping  methods,  or  it  may  be 
utterly  impossible  to  break  the  vein  without  a  thorough 
mixing  of  the  valuable  and  worthless  constituents  of  the 
vein.  Under  such  conditions  it  may  be  necessary  not 
only  to  decide  on  the  method  of  mining  prior  to  the  de- 
termination of  the  most  reliable  method  of  sampling, 
but,  even  after  the  method  of  mining  has  been  definitely 
determined,  the  choice  of  a  proper  sampling  width  may 
have  an  influence  on  the  accuracy  of  the  valuation.  The 
sampler  may  choose  to  cut  samples  across  all  the  ma- 
terial which  is  sure  to  be  broken  down  in  mining  the 
vein,  and  the  sampling  width  would  thus  coincide  with 
the  stoping  width. 

The  justification  for  this  practice  might  be  the  uni- 
form texture  and  hardness  of  the  entire  width  of  the 
vein,  or  perhaps  the  fact  that  the  material  outside 
the  principal  pay  streak  had  a  certain  value  too  high 
to  permit  its  classification  as  waste.  The  danger  might 
lie  in  the  fact  that  the  different  bands  of  material  in 
the  vein  were  not  of  the  same  hardness,  a  condition 
likely  to  result  in  false  assays,  due  either  to  salting  the 
sample  with  too  much  of  the  pay  streak,  or  to  diluting 
the  sample  with  too  much  waste  or  low-grade  material. 

The  sampler  may  choose  to  cut  his  samples  across  the 
pay  streak  only,  assuming  that  the  pay  streak  is  easily 
distinguished  from  the  remainder  of  the  material.  In 
this  case  the  sampling  width  and  stoping  width  may 
differ  at  each  point  sampled,  and,  if  the  material  repre- 
sented by  the  sampling  width  is  certain  to  be  diluted 
by  the  material  outside  the  pay  streak,  the  valuer  may 
adjust  the  assay  returns  of  his  samples  and  compute 


a  composite  sample,  including  the  proper  quantity  of 
waste,  and  such  composite  sample  may  be  used  in  the 
calculation  of  the  block  value. 

It  is  possible  that  various  combinations  of  the  ex- 
treme conditions  mentioned  may  obtain  in  the  same 
mine.  Whatever  the  conditions  may  be,  the  important 
thing  is  to  determine,  as  accurately  as  conditions  permit, 
what  the  average  value  of  the  ore  reserve  is  going  to 
be  ofter  it  has  been  mined  and  delivered  at  the  collar 
of  the  shaft  or  the  portal  of  the  tunnel. 

In  reply  to  C.  T.  R.'s  request  for  data  showing  how  the 
grade  of  ore  sent  to  the  mill  compared  with  the  grade 
indicated  by  the  sampling  of  the  stope  where  different 
methods  of  mining  were  used,  perhaps  the  following  case 
will  be  of  interest:  A  $15  pay  streak  in  a  fissure  vein 
was  sampled  separately  from  the  remainder  of  the  vein, 
which  was  relatively  low  grade  or  worthless.  The  pay 
streak  was  usually  narrower  than  the  stoping  width. 
For  considerable  distances  the  ore  could  be  removed 
clean,  by  using  stripping  methods.  In  other  parts  of 
the  mine  stripping  was  impossible,  and  the  vein  was 
broken  from  wall  to  wall.  Where  the  ore  was  stripped, 
the  average  grade  sent  to  the  mill  compared  favorablj' 
with  the  grade  indicated  by  the  sampling.  Where  the 
entire  vein  was  broken  down,  and  all  the  material  known 
to  be  waste  was  picked  out  and  left  in  the  stope,  the 
rest  of  the  material,  which  was  delivered  to  the  mill, 
ranged  in  value  from  $6  to  $8  a  ton.  Where  the  entire 
vein  was  broken,  if  the  samples  had  been  cut  from  wall 
to  wall,  or  if  a  composite  sample  had  been  computed, 
the  calculated  average  return  would  have  compared 
favorably  with  the  material  delivered  to  the  mill,  but  the 
property  would  have  been  uninteresting  on  the  basis  of 
such  an  average  assay  value.  Harry  J.  Wolf. 

Dt^nver,  Colo.,  Sept.  26,  1918. 


I  cannot  entirely  agree  with  C.  T.  R.  in  his  contribu- 
tion, "Mine  Sampling  and  Mining  Method,"  which  ap- 
pears in  the  Journal  of  Sept.  21.  In  stating  that 
"examining  engineers  are  too  prone  to  sample  an  ore- 
body  without  first  having  decided  upon  the  method  of 
mining  that  will  be  best  suited  to  winning  the  ore,"  it 
would  appear  that  the  criticism  is  ill  advised,  inasmuch 
as  the  method  of  mining  in  many  cases  is  not  pre- 
determined, and  is  often  subject  to  change  even  after 
one  method  has  been  attenripted.  Deciding  upon  the 
method  of  mining  is,  of  course,  customary  practice,  but 
few  operators  continue  to  use  the  initial  method  if  a 
more  economical  one  presents  itself. 

Furthermore,  underground  conditions  and  other  fac- 
tors often  necessitate  a  change  in  mining  methods.  In 
either  of  these  cases,  that  i?  to  say,  v.h2re  the  method 
is  to  be  changed,  it  would  appear  from  C.  T.  R.'s  state- 
ment that  a  complete  re-sampling  would  be  necessary 
to  conform  to  the  new  method  of  mining  to  be  used, 
which  hardly  seems  a  fair  inference,  particularly  if 
results  have  been  productive  under  the  old  method  of 
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mining  and  the  new  "method  of  sampling"  shows  lower 
assays. 

It  is  not  to  be  expected  that  one  method  of  mining 
will  produce  the  same  return  as  another,  but  it  is  to 
be  assumed  that,  if  the  sampling  is  properly  done  in 
the  first  place,  equivalent  values  can  be  obtained  in  the 
mining  operation.  If  the  method  of  mining  contem- 
plates the  removal  of  ground  not  included  in  the  area 
represented  by  the  sampling,  it  can  hardly  be  said  that 
the  sampling  is  at  fault.  It  would  seem  that  the  relation 
that  exists  between  the  "ground  removed"  and  the 
"ground  sampled"  is  a  closer  one  than  that  between  the 
"sampling"  and  the  "method  of  mining." 

Edward  A.  Thompson. 

New  York,  Sept.  25,  1918. 


C.  T.  R.  has  exaggerated,  in  my  opinion,  the  import- 
ance of  mining  method  in  relation  to  mine  sampling.  In 
the  examination  of  a  partly  developed  mine,  the  mining 
method  is  often  obvious,  and  in  sampling  the  workings 
a  sufficient  number  of  facts  can  be  ascertained  by  the 
engineer  to  indicate  how  wide  the  stopes  can  be  made. 
In  the  subsequent  mining,  stope  widths  may  be  greatly 
altered  to  meet  varying  conditions.  This  is  usually 
under  the  control  of  the  mine  captain  or  superintendent. 

New  York,  Oct.  3,  1918.  Mining  Engineer. 


Grinding  of  Ore  in  Ball  Mills 

The  discussion  of  the  comparative  efficiency  of  va- 
rious balls  mills,  now  appearing  in  the  columns  of  the 
Journal,  suggests  that  the  development  of  the  type  of 
grate  usually  adopted  in  many  mills  deserves  mention. 

In  early  experiments  with  ball  mills,  the  grate  was 
constructed  with  the  idea  of  screening  the  pulp,  thus 
retaining  in  the  body  of  the  mill  the  unground  particles 
of  ore.  This  procedure  was  found  impracticable  other 
than  in  exceptional  cases,  although  the  actual  working 
of  the  mill  was  not  understood  at  the  time;  and  it  was 
not  generally  realized  that,  if  the  pulp  had  reached  the 
discharge  end  of  the  mill  without  being  ground  to  the 
required  size,  nothing  would  be  gained  by  retaining  it 
there,  where  no  provision  exists  to  crush  any  more  than 
the  normal  flow.  The  size  of  the  grate  openings  was 
then  increased,  and  more  reliance  was  placed  on  the 
efficient  operation  of  the  mechanical  classifier,  in  closed 
circuit,  to  sort  the  discharged  pulp  and  return  the  un- 
ground portion  to  the  feed  end  of  the  mill.  Successful 
ball-mill  operation  is  largely  dependent  on  external 
classification  and  return  of  unground  product. 

Mr.  Del  Mar  remarks  that  rock  is  retained  in  the  so- 
called  quick-di.scharge  mill  until  small  enough  to  issue 
through  the  openings.  This  suggests  screening  in  the 
mill,  which,  I  venture  to  think,  is  impracticable  in  the 
simple  type  of  mill  under  discussion.  If  any  appre- 
ciable proportion  of  the  pulp  was  unground  when  the 
screen  was  reached,  an  immediate  accumulation  would 
result.  This  is  what  probably  happened  in  practice,  and 
the  difficulty  in  regulating  the  feed  under  these  condi- 
tions led  to  the  adoption  of  a  grate  with  coarser  holes 
in  mills  of  this  cImss,  .so  that  there  would  be  no  difficulty 
in  passing  the  material  that  reached  the  discharge  end 
of  the  mill,  whether  ground  to  the  required  size  or  only 


partly  ground.     This  also  permitted  an  increase  in  the    i 
tonnage  in  the  ball-mill  circuit,  and  tended  to  decrease 
the  wear  in  lining  to  which  Mr.  Del  Mar  has  alluded. 

The  importance  of  outside  classification,  as  a  means 
of  bringing  back  to  the  feed  end  of  the  mill  the  partly 
ground  ore,  was  not  always  realized,  with  the  result 
that  too  much  was  sometimes  expected  of  the  machine. 
Facilities  for  the  reduction  of  the  ore  must  propor- 
tionately increase  as  reduction  proceeds,  or  the  smaller 
duty  in  the  earlier  stages  of  reduction  must  be  counter- 
balanced by  return  feed.  In  common  with  all  newly 
adopted  apparatus,  the  ball  mill  was  often  expected  to 
perform  too  much,  and  work  was  sometimes  thrown 
upon  it  that  could  be  more  economically  performed  by 
a  primary  crusher.  "Ore  Dresser." 

New  York,  Sept.  5,  1918. 


The  Estimation  of  Zinc  in  Zinc  Dust 

The  article  by  L.  A.  Wilson  on  estimating  zinc 
in  zinc  dust,  in  the  Journal  of  Aug.  24,  was  of 
much  interest  to  me,  as  I  have  given  considerable 
study  to  this  subject,  and  to  the  similar  prob- 
lem of  the  estimation  of  metallic  aluminum  in  alumi- 
num dust.  The  method  advocated,  depending  on  the 
measurement  of  hydrogen  liberated  by  acid,  is  similar 
to  one  I  have  occasionally  used,  and  which  is  described 
in  the  Journal  under  dates  May  6  and  Aug.  12,  1916. 
The  method  detailed  by  Mr.  Wilson,  however,  has  the 
advantage  of  eliminating  the  correction  for  air  expelled 
from  the  generating  flask,  and  is  to  that  degree  an 
improvement.  According  to  a  few  tests  I  have  made, 
it  is  perfectly  applicable  to  aluminum,  at  least  in  fairly 
coarse  particles,  if  pure  concentrated  hydrochloric  acid 
be  substituted  for  the  1  to  1  sulphuric  acid  used  in  the 
Wilson  process. 

I  may  point  out,  however,  that  this  process  and 
similar  gasometric  methods  do  not  really  indicate  the 
metallic  zinc  content  of  zinc  dust,  as  all  other  metals 
which  may  be  present  that  are  capable  of  dissolving 
in  the  acid  used,  with  evolution  of  hydrogen,  will  con- 
tribute their  equivalent  of  that  gas.  In  determinations 
for  zinc-dust  content,  the  result  will  be  affected  by 
iron,  cadmium  and,  possibly,  by  aluminum;  in  tests  for 
aluminum  dust,  by  iron,  zinc  and,  possibly,  by  copper. 
For  some  purposes  the  error  would  be  negligible,  and  in 
some  cases  the  hydrogen  equivalent  is  a  real  measure 
of  the  efficiency  of  the  product  for  a  given  purpose,  but 
in  using  the  method  it  is  well  to  bear  this  point  in  mind. 
Where  a  large  number  of  tests  have  to  be  made 
daily,  the  manipulations  and  the  unavoidable  calcula- 
tions would  probably  render  the  method  too  trouble- 
some. Personally,  I  should  prefer  Wahl's  ferric 
sulphate  method,  using  the  gasometric  process  for  the 
purpose  of  fixing  the  standard  of  the  permanganate 
solution  on  zinc  dust  of  known  composition.  As  Mr. 
Wilson  correctly  points  out,  the  ferric  sulphate  method 
gives  results  lower  than  those  calculated  from  the 
theoretical  equation.  The  same  is  true  of  the  analogous 
method  adopted  in  our  laboratory  for  the  estimation  of 
aluminum  in  aluminum  dust,  but  either  process  will 
give  extremely  satisfactory  results  if  the  standard  has 
been  fixed  a.s  described.  J.  E.  Clennell. 

Charles  Butters  &  Co.,  Oakland,  Calif.,  Sept.  10,  1918. 
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The  peace  offensive  of  the  Central  Empires  was 
snewed  on  Oct.  5,  when  Prince  Maximilian  of  Baden, 
ewly  appointed  German  Chancellor,  proposed  imme- 
iate  suspension  of  hostilities  to  the  Reichstag,  Austria 
aving  previously  attempted  a  move  in  the  same  direc- 
on  through  Dutch  channels.  Germany's  request  for  an 
rmistice  was  countered  by  the  President  on  Oct.  8;  he 
sked  that  Berlin  make  its  attitude  clear.  Lens,  Armen- 
eres  and  La  Basee  were  evacuated,  and  the  British 
rew  nearer  to  Lille;  St.  Quentin  was  captured  by  the 
'rench,  and  their  lines  north  of  Rheims  were  advanced 
ight  miles;  heavy  fighting  occurred  along  the  entire 
ront.  In  the  Balkans,  the  Bulgarians  are  said  to  be 
'ithdrawing  from  Serbian  soil,  according  to  their  agree- 
lent;  King  Ferdinand  has  abdicated  in  favor  of  Boris, 
is  eldest  son.  Durazzo,  the  Austrian  naval  base  in 
ilbania,  was  destroyed  by  the  Allies.  Damascus,  the 
apital  of  Syria,  was  captured  by  the  British  under 
reneral  Allenby,  who  so  far  has  taken  more  than  70,000 
risoners  in  the  Palestine  campaign.  The  Turkish 
abinet  has  resigned. 

Washington  announced  on  Oct.  2  that  centralized  con- 
rol  of  all  economic  forces  of  the  Allied  nations  has  at 
ist  been  effected.  The  War-Minerals  Bill  received  the 
'resident's  signature  on  Oct.  5.  Two  disasters  were 
hronicled  during  the  week — the  torpedoing  of  the 
I.  S.  S.  "Tampa."  a  former  coast  guard  cutter,  off  the 
Inglish  coast,  with  the  loss  of  118  lives,  and  the  destruc- 
ion  of  a  Government  shell-loading  plant  at  South  Am- 
[oy,  N.  J.,  by  explosion  on  Oct.  5. 


Uncovering  Enemy  Property 

At  the  request  of  the  Alien  Property  Custodian,  A. 
litchell  Palmer,  the  attention  of  the  mining  public  is 
ailed  to  that  section  of  the  Trading  With  the  Enemy 
*ct  which  provides  that  all  money  or  other  property 
eld  by,  for,  or  for  the  account  of,  or  the  benefit  of,  an 
nemy  or  the  ally  of  an  enemy  should  be  immediately 
eported  to  the  Alien  Property  Custodian's  office,  in 
Washington.  This  refers  also  to  patents,  trade-marks, 
Dpyrights,  prints,  labels  and  designs.  In  connection 
'ith  the  last  named,  the  following  persons  are  required 
D  make  report  to  the  Alien  Property  Custodian : 

All  persons  who  are  in  any  manner  interested  in 
le  use  or  operation  of  any  enemy-owned  patent,  trade- 
lark,  copyright,  print,  label,  or  design,  including  joint 
iventors,  where  one  of  the  inventors  is  an  enemy  within 
he  provisions  of  the  Trading  With  the  Enemy  Act. 

Assignees  of  an  undivided  part  or  share  of  an  inven- 
ion,  or  right  to  carry  on  a  process  or  operate  under  a 
rade-mark,  copyright,  print,  label  or  design  within 
nd  throughout  a  specified  portion  of  the  United  States, 
.'hen  such  patent  or  process  is  enemy  owned. 

Mortgagees  and  licensees  of  enemy-owned  patents, 
rade-marks,  copyrights,  prints,  labels  or  licenses. 


The  above  include  guardians,  executors  and  admin- 
istrators. Any  information  regarding  the  enemy  inter- 
ests in  any  patents,  trade-marks,  copyrights,  prints, 
labels  or  designs  should  be  forwarded  immediately  to 
Francis  P.  Garvan,  director  of  the  bureau  of  investiga- 
tion. Alien  Property  Custodian's  Office,  Washington. 
D.  C,  even  if  the  information  is  only  gossip  or  rumor. 
Oftentimes  a  clue  to  important  enemy  interests  is  ob- 
tained in  this  waj'.  The  money  of  enemies  thus  un- 
covered is  invested  in  Liberty  bonds,  and  is  made  to 
fight  for  the  country,  instead  of  against  it. 


Acid  Prices  Agreed  Upon 

The  price-fixing  committee  of  the  War  Industries 
Board  announced  on  Sept.  26  that,  subject  to  the 
President's  approval,  the  following  maximum  prices 
were  agreed  upon  at  a  meeting  between  the  manufac- 
turers of  sulphuric  and  nitric  acid  and  the  price-fixing 
committee,  held  on  Sept.  26,  these  prices  taking  effect 
Sept.  30,  1918,  and  expiring  Dec.  30,  1918: 

Sulphuric  acid,  60°  B.,  $16  per  ton  of  2000  lb.;  sulphuric  acid, 
66°  B.,  $25  per  ton  of  2000  lb.  ;  sulphuric  acid,  20%  oleum,  $28 
per  ton  of  2000  lb.  These  prices  are  f.o.b.  manufacturers'  work.< 
in  sellers'  tank  cars.  All  strengths  less  than  66°  B.  are  to  be 
calculated  from  the  price  for  60°  B.  All  strengths  above  66 
B.  (93.2%  H2SO4)  are  to  be  calculated  from  the  price  for  66°  B. 
In  carboys,  in  carload  lots,  Jc.  per  lb.  extra.  In  carboys,  in  less 
than  carload  lots,  ic.  per  lb.  extra.  In  drums,  any  quantity,  ic. 
per  lb.  extra. 

Nitric  acid,  42°  B.,  8Jc.  per  lb.,  f.o.b.  manufacturers'  work.« 
in  carboys.  In  carboys  in  less  than  carload  lots  ic  per  lb.  extra. 
There  shall  be  no  additional  mixing  charge  for  mixed  acids,  same 
being  figured  on  the  acidity  content. 

The  above  ruling  was  changed  by  the  board  on  Oct.  4, 
when  it  made  the  following  announcement : 

The  price-flxing  committee  of  the  War  Industries  Board  wishes 
to  modify  its  ruling  Sept.  26,  so  as  to  read  "The  maximum  price.s 
for  acid  below  92%  H2SO4  shall  be  figured  on  the  price  for  60° 
B.  sulphuric  acid,  and  above  92%  H2SO4  on  the  basis  of  66°  B. 
sulphuric  acid." 


Influenza  Must  Be  Stamped  Out 

Appropriation  by  Congress  of  $1,000,000  to  enable 
the  U.  S.  Public  Health  Service  to  help  combat  in- 
fluenza indicates  how  serious  the  present  epidemic  may 
become  if  it  is  not  speedily  put  down,  says  Engineering 
News-Record.  Engineers  and  contractors  responsible 
for  groups  of  men,  large  or  small,  should  inform  them- 
selves immediately  as  to  both  precautionary  and  com- 
bative measures,  which  they  can  readily  do  by  appeal- 
ing to  their  local  or  state  health  authorities  or  to  the 
U.  S.  Public  Health  Service.  In  some  localities  engi- 
neers may  need  to  inquire  whether  their  local  health 
authorities  are  alive  to  the  situation.  At  this  crucial 
moment  our  armies  and  our  war  industries  must  not  be 
crippled  through  any  lack  of  ordinary',  or,  if  need  be, 
extraordinary,  health  precautions.  A  duty  rests  on  each 
individual,  as  to  himself,  his  immediate  associates  and 
his  community. 
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Copper  Imports  Ruling  Changed 

The  War  Trade  Board  ruling  affecting  the  importa- 
tion of  copper  ore  has  been  modified  to  permit  the  im- 
portation of  copper  concentrates  containing  50%  or 
over  of  copper  from  non-enemy  countries,  instead  of 
60^ c  or  over,  as  in  the  fonner  ruling.  The  previous  re- 
striction prohibiting  the  importation  of  ore,  except 
from  Cuba.  Canada,  or  Mexico,  and  of  copper  concen- 
trates containing  les.s  than  50%  of  copper,  except  from 
the  above  countries,  remains  in  force.  There  is  no  re- 
striction upon  the  importation  from  any  non-enemy 
country  of  copper  matte,  blister  copper,  or  copper  con- 
centrates containing  50%  or  more  of  copper. 


Garfield  Starts  Coal  Drive 

To  avert  a  coal  famine  this  winter  and  meet  all  the 
needs  of  the  war  program,  Fuel  Administrator  Garfield 
launched  a  drive  on  Sept.  30  for  coal  production  to 
continue  until  Apr.  1.  In  a  proclamation  Dr.  Garfield 
calls  upon  operators  and  miners  to  produce  12,234.000 
tons  of  bituminous  coal  and  2,030,000  tons  of  anthracite 
every  week.  This  tonnage,  he  promises,  will  give  the 
country  all  the  coal  needed  this  winter.  It  represents 
a  weekly  increase  of  1,731,000  tons  of  bituminous  and 
121,000  tons  of  anthracite  over  the  weekly  production 
averages  of  the  corresponding  period  of  a  year  ago. 

The  increase  in  bituminous  production  called  for  is 
approximately  16*%  and  that  in  anthracite,  6:\%.  It  will 
be  seen  that  the  more  urgent  demand  is  for  the  speeding 
up  of  bituminous  production. 


Would  Confiscate  German  Profits 

The  enactment  of  a  law  by  Congress  to  confiscate  the 
German-owned  industrial  plants  in  the  United  States 
at  the  end  of  the  war,  as  well  as  the  profits  earned  by 
them,  was  urged  by  A.  Mitchell  Palmer,  Alien  Property 
Custodian,  in  a  Liberty  Loan  address  in  Baltimore,  Md., 
recently, 

"I  would  divorce  utterly  and  forever  all  German 
capital  from  American  industry,"  said  Mr.  Palmer.  "I 
have  watched  these  great  enemy  corporations  under  my 
management  earn  enormous  profits,  growing  out  of  the 
very  war  conditions  for  which  their  owners  and  their 
owners'  friends  in  Germany  are  directly  responsible, 
and  I  face  the  possibility  of  piling  up  these  inordinate 
profits  for  distribution  after  the  war  to  the  very  per- 
sons to  whom  under  the  circumstances  it  would  be  un- 
moral and  unconscionable  for  them  to  go.  The  Govern- 
ment finds  itself  with  a  large  organization  at  its  own 
expense  preserving  property  which  was  placed  here 
originally  as  a  hostile  act,  looking  to  the  conquest  of 
America." 


After  the  War 

Conditions  after  the  war  are  discussed  in  a  recent 
issue  of  Financial  America  by  A.  Barton  Hepburn, 
chairman  of  the  advisory  board  of  the  Chase  National 
Bank,  of  New  York.  This  may  be  done  with  safety 
now,  according  to  Mr.  Hepburn,  because  none  of  the 
nations  now  neutral  would  be  a  deciding  factor  should 
they  join  either  .side. 

"When  peace  comes  the  work  in  all  plants  making 
ifun.s,    munitions   or   essential   war   goods   of   any   kind 


will  stop,"  says  Mr,  Hepburn.  "The  labor  thus  en- 
gaged will  be  thrown  out  of  employment,  and  at  a  time 
when  the  high  cost  of  living  will  be  at  the  peak.  The 
Government  will  cancel  all  contracts  for  the  manu- 
facture of  war  material,  as  it  has  a  right  to  do.  The 
manufacturers  will,  by  the  terms  of  their  contracts, 
have  a  claim  upon  the  Government  because  of  such  can- 
cellations. They  will  have  a  claim  not  only  by  the 
terms  of  their  bargain  with  the  Government,  but 
morally  and  equitably  as  well.  Claims  against  the 
Government  are  proverbially  slow  in  adjustment.  In 
order  to  prevent  such  manufacturing  concerns  from  go- 
ing into  bankruptcy,  and  in  order  to  enable  them  to 
shift  their  line  of  manufacturing  and  seek  new  markets, 
in  order  to  prevent  the  non-employment  of  labor  at  a 
crucial  time,  and  in  order  to  prevent  a  general  business 
cataclysm,  the  Government  should  now  prepare  for  that 
eventuality  which  is  sure  to  come  and  be  prepared 
speedily  to  adjust  all  contracts. 

"In  the  light  of  this  war's  experience,  there  should  be 
a  revison  of  our  tariff  laws,  our  economic  laws,  espe- 
cially with  reference  to  credit,  currency  and  banking, 
and  our  laws  with  reference  to  transportation  both  on 
land  and  sea." 

Norway's  Iron  Industry  Lags 

Of  a  total  of  191,500,000  crowns  invested  in  new  en- 
terprises in  Norway  in  1917,  according  to  a  consular 
report,  10,150,000  crowns  was  invested  in  coal  mines; 
36,367,000  in  the  metal  industry  and  mechanical  works; 
16,232,000  in  metallurgy;  25,171,000  in  chemical  indus- 
tries; and  5,500,000  crowns  in  the  mining  industry. 
One  crown  equals  $0,268  at  the  normal  rate  of  exchange. 
At  the  end  of  1916,  less  than  67,000,000  crowns  was 
invested  in  metal  industries  and  mechanical  works,  so 
that  in  1917  the  capital  increased  54%.  Compared  with 
these  figures,  the  interest  shown  in  the  iron  industry 
is  not  great,  which  has  caused  some  concern  and  is 
being  considered  by  a  special  committee. 


Roads  Operated  Economically 

Railroads  under  common  management  this  year  have 
hauled  approximately  the  same  amount  of  freight  as 
last  year,  with  less  actual  train  movement,  owing  to  re- 
routing and  fuller  loading  of  cars.  This  was  shown  in 
the  Railroad  Administration  report  on  freight-train  op- 
eration for  the  year  up  to  June  1. 

In  the  five  months'  period,  the  number  of  tons  of 
freight  hauled  one  mile  was  154,000,000,000,  as  com- 
pared with  155,000,000,000  last  year.  The  apparent  re< 
duction  this  year  was  caused  partly  by  new  methods  oi 
reporting.  Reports  showed  the  number  of  miles  traveled 
by  loaded  freight  cars,  considering  the  movement  oj 
one  car  one  mile  as  a  unit,  was  5,903,000,000,  as  com- 
pared with  6,456,000,000  last  year.  The  hauling  oJ 
empty  freight  cars  was  cut  down  44,000,000  car  miles 

Railroads  had  30,791  locomotives  in  service  on  Jun< 
1,  as  compared  with  30,321  a  year  before.  This  was  ir 
addition  to  4555  locomotives  awaiting  repairs  in  shops 
There  were  2,418,000  freight  cars  in  service,  or  130,00( 
more  than  last  year.  A  tendency  to  reduce  the  mile; 
covered  by  trains  in  a  day  also  was  reflected  in  tht 
administration's  report. 
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I  Industrial  News  from  Washington 

j  By  Paul  Wooton,  Special  Correspondent 
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War-Minerals  Bill  Signed 

The  War-Minerals  Bill  was  signed  by  President  Wil- 
son on  Oct,  5.  Thus,  after  more  than  a  year  of  effort, 
a  measure  of  Governmental  control  over  certain  min- 
erals has  been  obtained.  The  signature  which  made  the 
bill  a  law  was  affixed  in  the  President's  private  study 
in  the  White  House,  in  the  presence  of  Senators  Hender- 
n  and  Walsh  and  the  correspondent  of  the  Engineer- 

'  and  Mining  Journal.  As  he  wrote  his  name  the 
President  said:  "I  am  very  glad  indeed  to  sign  this 
bill."  Senators  Henderson  and  Walsh  took  advantage  of 
the  opportunity  to  call  the  President's  attention  to  the 
seriousness  of  the  gold  situation.  The  President  was 
well  informed  on  the  subject,  and  several  minutes  were 
spent  in  discussing  it. 


To  Control  Price  of  Pig  Tin 

The  Inter-Allied  Tin  Executive,  which  will  carry  out 
the  terms  and  agreements  of  the  Inter-Allied  Pig  Tin 
Pool  recently  arranged  in  London,  will  control  the  buying 
price  of  pig  tin  in  each  producing  market,  it  is  an- 
nounced by  the  War  Industries  Board.  The  latter  board 
will  control  the  prices  and  terms  under  which  the  pig 
tin  is  to  be  sold  to  the  domestic  users  and  dealers. 

Prehminary  to  the  issuance  of  licenses  to  the  users 
and  dealers  in  pig  tin,  an  inventory  of  stocks  on  hand 
and  contracts  unfilled  by  the  2000-odd  individuals  and 
plants  affected  is  being  made  by  the  tin  section  of  the 
War  Industries  Board.  If  necessary,  there  will  be  a 
redistribution  of  the  stocks  on  hand  to  equalize  them 
according  to  essential  uses.  Other  details  of  the  tin- 
control  plan  have  already  been  announced  in  the  Journal 
of  Sept.  21  and  of  Sept.  28. 


Mexican  Mineral  Statistics 

According  to  data  compiled  by  the  Department  of  In- 
dustry, Commerce  and  Labor  of  Mexico  for  the  year 
1917,  the  production  of  Mexican  mines  was  as  follows: 
Gold,  5788  kilos;  silver,  648,684;  copper,  141,528;  lead, 
26,769;  zinc,  3388  and  antimony,  2140  kilos.  The  fol- 
lowing data  have  also  been  published: 

There  are  in  Mexico  25,063  mining  properties,  totaling 
330,641  pertenencias.  The  gold  and  silver  mines  are 
most  numerous,  numbering  9840.  Silver  mines  number 
5804;  lead  and  silver,  4281;  and  gold  1800.  One  mine 
produces  jacinth;  nine  mines  produce  opals;  one  mine 
produces  bismuth ;  two  properties  produce  rock  salt ;  53, 
sulphur;  39,  manganese;  two,  molybdenum;  one  mine 
produces  fluorspar  and  119  mines  produce  mercury. 

The  State  of  Mexico  occupied  the  first  place  in  gold 
production  in  the  last  year,  having  produced  2124  kilos 
787  grams  of  the  metal;  Hidalgo  was  next,  with  1855 
kilos ;  and,  though  in  former  times  it  was  famous  for  its 
output  of  gold-bearing  ores,  Guanajuato  produced  only  9 
kilos  of  gold.  Hidalgo  took  first  place  in  the  production 
of  silver,  with  336,160  kilos  in  1917;  Aguaacalientes  is 
next,  with  108,252  kilos. 


In  the  production  of  lead  the  State  of  Nuevo  Leon 
occupied  first  place,  with  11,308  kilos,  Durango  follow- 
ing, with  6099  kilos.  Zacatecas  produced  zinc  in  1917  to 
the  extent  of  8888  kilos,  and  San  Luis  Potosi  was  the 
highest  producer  of  antimony  for  the  same  year,  with  an 
output  of  2140  kilos. 


Chromite  Output  Meets  Needs 

The  stimulation  of  domestic  production  of  chromite, 
which  was  undertaken  in  order  to  provide  domestic 
supplies  to  take  the  place  of  ores  hitherto  imported  and 
which  were  cut  off  in  order  to  save  shipping  for  military 
purposes,  has  been  successful  beyond  all  expectation, 
and  has  demonstrated  that  there  are  abundant  supplies 
of  chromite  in  the  United  States,  and  that  this  country 
would  be  self-sufficient  for  several  years  in  this  respect, 
if  need  should  arise.  At  the  same  time,  measures  for 
conserving  chromite  that  were  undertaken  with  great 
energy  have  likewise  met  with  success,  with  the  result 
that  the  estimated  requirements  of  this  mineral  for  1919 
fall  short  of  those  estimated  for  1918.  This  stimulation 
is  the  result  of  campaigns  carried  on  jointly  by  the  Gov- 
ernment departments,  including  the  War  Industries 
Board,  the  Shipping  Board,  and  the  Department  of  the 
Interior,  and  the  commercial  interests  involved. 

There  is  now  no  shortage  whatever  of  chromite.  and 
the  question  of  the  future  market  has  begun  to  absorb 
the  attention  of  domestic  producers.  The  matter  has 
been  taken  up  vigorously  by  the  Government  depart- 
ments interested  and  by  consumers  of  chromite,  with 
the  purpose  of  securing  the  most  satisfactory  adjust- 
ment possible.  As  a  result  of  conferences  in  Washing- 
ton, the  following  announcement  has  been  made  by  the 
War  Industries  Board  in  a  telegram  sent  to  San  Fran- 
cisco to  Albert  Burch,  of  the  U.  S.  Bureau  of  Mines, 
who  represented  the  Bureau  in  the  conferences: 

It  may  be  announced  that  it  is  the  present  Intention  of  the 
War  Industries  Board  to  arrange  for  continued  chromite  pro- 
duction in  the  United  States  for  the  first  half  of  1919  at  a  rate 
proportionate  to  the  1918  production,  and  the  trade  will  be 
asked  to  purchase  chromite  produced  in  the  United  States  during 
the  first  half  of  the  next  year  at  this  rate. 

The  industry  on  the  Pacific  Coast  developed  rapidly 
during  the  last  summer,  and  the  erection  of  concentrat- 
ing plants  and  the  building  of  roads  assure  a  more 
economical  production. 


Remelters  of  secondary  aluminum  conferred  recently 
with  Pope  Yeatman,  the  head  of  the  non-ferrous  sec- 
tion of  the  War  Industries  Board.  They  were  unable 
to  agree  whether  or  not  it  is  best  to  have  a  price  fixed 
on  their  product.  It  was  decided  to  appoint  a  war 
service  committee  to  represent  the  industry  and  to  re- 
port later  to  Mr.  Yeatman.  The  latter  has  sent  a  ques- 
tionnaire to  the  remelters  and  to  dealers,  which  asks  a« 
CO  the  volume  and  character  of  their  business. 
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Help  Wanted 


Save  your  breath  and  help  win  the  war!     We  are 

saving  almost  everything  else;  let  us  start  in  on  the 
air.  More  action  is  wanted  and  less  words — more 
givers  to  the  Comfort  Fund  for  the  27th  Engineers. 

Send  in  your  check  and  feel  the  esprit  de  corps  trickle 

down  your  spine.     There  is  a  mining  regiment  on  the 

map,  and  that  map  is  France.  Never  heard  of  it  and 
the  Comfort  Fund,  you  say,  or  else  you'd  have  come 
through  before?  Your  check  will  be  ample  apologJ^ 
He  gives  twice  who  gives  quickly. 

HOW   THE    COMFORT   FUND   STANDS 

Previously    acknowledged    5^  ^''*?nAn 

H.  Foster   Bain    10.00 

Marc   Bailey    10. uu 

Charles  Le  Vasseur    (second  contribution)    19'99 

"VN'illiam    Wraith     25.00 

H.    A.    ^^^leeler .  10-00 

Nevada  Mine  Operators'  Association    I^^aa 

Louis    R.    Wallace , 50.00 

H.  P.  Bowen   ,  5.00 

H.  L.  Brown  and  M.  W.  Hayward   16.00 

Iron  Cap  Copper  Co 50.00 

W.  N.  Smith   1000 

E.  S.    Geary    5.00 

H.   J.    Wolf    10  00 

F.  H.    Siebold    1000 

H.  A.   Kee    10-00 

W.    S.    Grether    ^  5.00 

Marion   J.   Thomas    10-00 

E.  F.    Eurich     onn  nS 

Libertv  Bell  Gold  Mining  Co -?2-22 

H.  De'Witt  Smith    15.00 

Associated  Miners  of  the  University  of  Idaho ,  JX" SS 

New  Idria  Quicksilver  Mining  Co ^Sr  S2 

F.  P.    Burrall    25.00 

Livingston   Wernecke    r^nn 

E.    P.    Mathewson    50.00 

Interest  to  June  26    »^-ol 

H.    W.    Hixon    10-00 

R.  C.   Canby    10-00 

S.    R.    Guggenheim    10-00 

Richard   Tavis    5.0U 

Simon    Guggenheim     -^Vaaa 

J.   V.   Kelley    10-00 

Algernon  Del  Mar   4.U0 

Sumner    S.    Smith    ,  5.00 

Will  H.   CoghiU 10-00 

Lincoln    Crocker     Taaa 

C    E.  Dewey   lu.oo 

Pivniouth   Consolidated   Gold   Mines,   Ltd ^?9-Sa 

United  Eastern  Mining  Co 50.00 

W'     A.    Wilson    .ilU.OO 

Oscar    Lachmund    (fifth    contribution) 10.00 

W.    Rowland    Cox 1000 

L.   D.  Huntoon    5.0U 

Alaska  Mining  and  Engineering  Society   50.00 

W.  R.   Benedict    .^-00 

Etheredge  Walker    ^5.00 

Fritz   Mella    ^  25.00 

Richard   McCarthy    -^n  aaa 

J.   N.   Houser    10-00 

W^eedon    Mining   Co 5.0.00 

William    H.    Kinnon    jO.OO 

A.   P.  O'Brien    10-00 

Lester   W^    Strauss    Innn 

Montana  Society  of  Engineers    oO-OO 

■\y     Yi    Atkeson -i.ov 

Charles  Le  Vasseur   (third  contribution)    5.00 

Frank    Carroll    10  "0 

V.   P.   Hastings,  Jr 5.00 

D.  E.  Woodbridge    .  5.00 

Harvey    B.    Small    10-00 

J.   C.   Porter    10-00 

A.    F.   Taggart    10  00 

G.  E.  Farish    25.00 

H.    K.    Sherry    lO-OO 

T.   M.   Hamilton    50  00 

George   O.    Argall    10.00 

^      'p      T>                                    lo.UU 

Oscar   Laciimund'  '('sixth   contribution) 10.00 

P.    .M.    Arnold    ••  -  10  00 

W     A.    Wolf            '-00 

EmDlovc-fs  of  Utah  Incasing  Co..  Newhouse,  Utah 20. .50 

Employees   of   Brad"n   Copper   Co. . 11  ^-50 

Charles  A.  MItke   (second  contribution) 10.00 

G    M.    Colvororesses r  nn 

Ciiarle«  }a:  VaHseur  (monthly)    •'  00 

A.    H.    Wethey    2.). 00 

S.   Ford   Eaton    2.5.00 

H.    H.    Hunner    „5.00 

N.    G.    ThomHon    .................. 25.00 

M^mberK  of  the  A.I.M.E.   meeting  In  Colorado   Springs,  „,,„„ 

Sept   4.   1918    21.5.00 

Glen    Miles    . ^^-OO 

J.    B.    Wllmarth    2.5.00 

Frederick    MacCoy ■■,\--, ;    'J  ' 

Balance     of     a     certain     Joplln     contribution     received 

throuirh   Lieut. -Col.  Gllmore 590.36 

H    V    Croll ROO 

Am'-rlcan   Zinc   Inntltute    ^000.00 

ThomaH    H.    I.,e»gett J 500 

W.    F.    Pynf 10  00 

F:arl   B.   Crane    »  0" 


Hiram    D.    McCaskey 10.00 

E.  F.   Salisbury    10.00 

W.    P.    Ross    5.00 

Edwin   E.   Chase    10.00 

"Gum   Tree,"  check  for   £20 94.80 

Alex  G.  Keiller    10.00 

H.    Sontag 5.00 

Total     $18,492,77 

Make  your  checks  payable  to  W.  R.  Ingalls,  treasurer 
of  the  Association  of  the  27th  Engineers. 


Chronology  of  Mining,  September,  1918 

Sept.  1 — Opening  day  of  American  Institute  of  Min- 
ing Engineers'  meeting  at  Denver,  Colo. — Mining  and 
industrial  machinery  exempted  from  import  duty  in 
Mexico. 

Sept.  2 — "War-Minerals  Bill  reported  to  the  Senate. 

Sept.  3 — John  D.  Ryan  resigned  as  president  and 
director  of  the  Anaconda  Copper  Mining  Co.,  for  the 
period  of  the  war,  to  become  Director  of  Air  Service — 
Benedict  C.  Crowell,  First  Assistant  Secretary  of  War^ 
appointed  Director  of  Munitions. 

Sept.  5 — International  Gold  Conference  at  Spokane, 
"Washington. 

Sept.  9 — New  list  of  preferred  industries  issued — 
Sale  of  gold,  excepting  to  those  holding  priority  orders, 
forbidden  by  the  Director  of  the  Mint. 

Sept.  11 — War-Minerals  Bill  passed  by  the  Senate. 

Sept.  12 — Registration  day  for  selective  draft — 
Orenstein-Arthur  Koppel  Co.  plant  sold  to  Pressed  Steel 
Car  Company. 

Sept.  16 — Opening  day  of  seventh  annual  meeting 
of  National  Safety  Council  at  St.  Louis,  Missouri. 

Sept.  17 — First  furnace  of  Anaconda's  ferroman- 
ganese  plant  put  in  operation. 

Sept.  18 — Conference  on  iron  and  steel  prices  between 
general  steel  committee  and  War  Industries  Board  at 
Washington. 

Sept.  23 — Opening  day  of  Fourth  National  Exposition 
of  Chemical  Industries  at  Grand  Central  Palace,  New 
York. 

Sept.  24 — Eight-hour  day  adopted  by  U.  S.  Steel  Cor- 
poration, effective  Oct.  1. 

Sept.  28 — Opening  of  Fourth  Liberty  Loan  campaign. 

Sept.  30 — Regulations  for  licensing  platinum  issued. 


Government  To  Make  Sulphuric  Acid 

The  Government  will  build  and  operate  a  sulphuric 
acid  plant  at  Emporium,  Penn.,  and  another  at  Mount 
Union.  The  cost  of  the  plants  will  aggregate  $3,000,- 
000.  The  Emporium  plant  will  consist  of  eight  units 
on  a  site  selected  on  Driftwood  Creek,  close  to  the  plants 
of  the  Aetna  Explosives  Co.  and  the  Emporium  Iron 
Co.  In  the  event  that  sufficient  power  cannot  be  ob- 
tained from  the  plant  of  the  iron  company,  a  1000-kw. 
power  plant  will  be  erected.  The  estimated  cost  of  this 
plant  is  $2,000,000. 

The  Mount  Union  plant  will  be  erected  adjacent  to  the 
plant  of  the  Aetna  Explosives  Co.  Twenty  acres  of  land 
has  been  purchased  at  $56  an  acre.  The  contract  has 
been  awarded  to  the  Leonard  Construction  Co.  Prepa- 
ration of  all  plans  and  specifications,  in  addition  to  the 
supervision  of  the  work,  will  be  under  the  direction  of 
the  construction  division  of  the  Ordnance  Department. 
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Special  Mining  Industry  Committee  for 
the  Liberty  Loan 

The  names  of  the  members  of  the  special  Mining 
Industry  Committee  for  the  Fourth  Liberty  Loan  and 
the  list  of  subscriptions  received  by  them  up  to  Oct.  1 
were  published  in  the  Journal  of  Oct.  5.  The  total 
amount  reported  was  $8,336,600.  Since  then  the  fol- 
lowing subscriptions  have  been  received  up  to  and  in- 
cluding Oct.  8,  bringing  the  total  to  $22,042,850,  or 
about  55%   of  the  committee's  quota  of  $40,000,000: 

Kennecott  Copper   Corporation $1,000,000 

Canada  Copper  Corporation,   Ltd 25,000 

WiUard   S.    Morse 15,000 

Employees,   United   Metals    Selling  Co 13,700 

C.   L.   Constant   Co 10,000 

Sidney  J.  Jennings 1,000 

Justice   Grugan    500 

Homer  L.  Carr 500 

Utah  Copper   Co 3,000.000 

Nevada  Consolidated  Copper  Co 1,000,000 

Ray   Consolidated   Copper   Co 1,000,000 

Chino    Copper    Co 1,000.000 

Butte  Copper  and  Zinc  Co 300,000 

Cleveland    H.    Dodge 250.000 

Howe   Sound    Co 200,000 

El  Potosi   Mining  Co 200,000 

Utah    Southern    Mining    Co 5,000 

Benjamin    B.    Ijawrrence 1,000 

Walter  Douglas 30,000 

Archer    E.    Wheeler 4,000 

William    Braden 25,000 

N.  T.  &  Honduras  Rosario  Mining  Co 100,000 

Copper    Canyon    Mining  "Co 10.000 

Robert   E.    Safford 1,000 

Donald    C.    Brown 2,000 

John  Hays  Hammond 25,000 

W.  B.   Devereaux 2,000 

I-«wis  N.  Kramer 50,000 

Robert  Mulford    1,200 

Pierce  &   Skogmark 4,000 

John  C.  Montgomery 500 

J.   R.   DeLamar 500,000 

Guanajuato    Consolidated    Mining    and    Milling    Co 5,300 

Michigan  Copper  Mining  Co 50,000 

Wolverine  Copper  Mining  Co 60,000 

Mohawk    Mining    Co 1.50,000 

Butte  &  Superior  Mining  Co 500,000 

International   Nickel   Co 1,000,000 

Ruhm    Phosphate    Mining    Co 10,000 

Metals    Trading    Corporation 200,000 

Felix     A.     Vogel 5.000 

Florence  Iron  Co 10,000 

Bates  Iron  Co 10.000 

Mrs.  Sophie  Bondy 1.000 

Yukon    Gold    Co 50.000 

Yukon   Alaska  Trust 100.000 

R.  M.   Atwater,   Jr 1,000 

A.  O.  Schoonmaker  &  Co 2,000 

A.  D.   Mackay 500 

Lawrence   Addicks    3,500 

Rowland   W.   Cox 1,000 

American  Cyanamid  Co 350,000 

American    Trona    Co 60,000 

T.  H.  France 1 ,000 

Two  anonymous  subscribers 526,000 

Tonopah    Extension   Minine   Co 50,000 

Consolidated  Interstate  Callahan  Mining  Co 50,000 

Miss    McMillan 500 

St.   Lawrence    Pyrites    Co 5,000 

New  Jersey  Zinc  Co.    (additional) 69.000 

Guggenheim    Brothers 1,000,000 

Adolph  Lewisohn  &  Sons    (additional) 550,000 

Consolidated   Copper   Mines    Co 70.000 

Butte   &   Ely   Copper   Co 30,000 

Empire     Smelting     Co 5.000 

G.   L.    Carlisle,    Jr 3,000 

Ten  .subscriptions  of  less  than  $500  each 1.350 

Total  previously  reported   8,336,600 

Grand   Total   to   Oct.    8 $22,042,850 

The  committee  covers  the  following  classifications: 
Assayers  and  refiners;  metals;  mica;  mining  agents 
and  brokers;  mining  companies;  mining  engineers; 
minerals;  smelters;  zinc. 


Imperial  Mineral  Resources  Bureau 

At  the  imperial  war  conference  last  year  it  was  agreed 
that  it  was  desirable  to  take  steps  to  set  up  an  imperial 
mineral  resources  .bureau,  says  Iron  and  Coal  Tr.  Rev., 
which  should  be  charged  with  the  duties  of  collecting 
information  from  the  appropriate  departments  of  the 
governments  concerned,  and  from  other  sources,  regard- 
ing the  mineral  resources  and  metal  requirements  of  the 


empire ;  and  of  advising  from  time  to  time  what  action, 
if  any,  may  appear  to  be  desirable  to  enable  such  re- 
sources to  be  developed  and  made  available  to  meet  the 
metal  requirements  of  the  empire.  Accordingly  a  special 
committee,  under  the  chairmanship  of  Sir  James  Steven- 
son, was  appointed  to  examine  this  proposal  and  to 
report  upon  the  duties  and  admini.strative  responsibili- 
ties of  the  proposed  bureau.  The  committee  defined  the 
duties  of  the  bureau  as  follows: 

1.  To  Collect,  coordinate  and  disseminate  Information  as  to 
resources,  production,  treatment,  consumption,  and  requirements 
of  every  mineral  and  metal  of  economic  value. 

2.  To  ascertain  the  scope  of  the  existing  agencies,  with  a  view 
ultimately  to  avoid  any  unnecessary  overlapping  that  may  prevalL 

3.  To  devise  means  whereby  the  existing  agencies  can,  If 
necessary,  be  assisted  and  improved  In  the  accomplishment  of 
their  respective  tasks. 

4.  To  supplement  those  agencies,  If  necessary,  In  order  to  ob- 
tain any  information  not  now  collected  which  may  be  required 
for  the  purposes  of  the  bureau. 

5.  To  advise  on  the  development  of  the  mineral  resources  of  the 
empire  or  of  particular  parts  thereof,  in  order  that  such  resources 
may  be  made  available  for  imperial  defense  or  industry. 

After  consideration  of  the  report  of  this  committee, 
the  government  instructed  the  Minister  of  Reconstruc- 
tion, in  consultation  with  the  Secretaries  of  State  for 
the  Colonies  and  India,  to  take  the  necessary  action  to 
give  effect  to  the  recommendations  of  the  imperial  con- 
ference and  the  findings  of  the  committee.  Detailed  pro- 
posals were  accordingly  submitted  to  the  Dominion  and 
Indian  governments,  who  nominated  their  representa- 
tives on  the  governing  body  of  the  bureau,  and  the  gen- 
eral scheme  of  the  bureau  has  now  been  finally  ratified 
by  the  imperial  conference. 

The  bureau  will  be  incorporated  by  royal  charter,  and 
the  governing  body,  which  will  be  under  the  presidency 
of  the  Lord  President  of  the  Council,  will  consist  of  the 
following  gentlemen: 

Sir  Richard  Redmayne,  chairman;  Dr.  Willet  G.  Miller 
(nominated  by  the  Canadian  government)  ;  W.  S.  Rob- 
inson (nominated  by  Australia)  ;  Thomas  Hutchinson 
Haraer,  of  the  High  Commissioner's  Office  (nominated 
by  New  Zealand)  ;  W.  P.  Schreiner  (nominated  by  South 
Africa)  ;  Lord  Morris  (nominated  by  Newfoundland)  ; 
R.  D.  Oldham  (nominated  by  India)  ;  and  J.  W.  Evans 
(nominated  by  the  Secretary  of  State  for  the  Colonies) . 

The  following  were  named  by  the  Minister  of  Recon- 
struction, in  consultation  with  the  Institution  of  Mining 
and  Metallurgy,  the  Institute  of  Metals,  the  Iron  and 
Steel  Institute,  and  the  Institution  of  Mining  Engineers: 
W.  Forster  Brown;  Prof.  H.  C.  Carpenter,  president 
of  the  Institute  of  Metals;  Dr.  F.  H.  Hatch,  member 
of  mineral  resources  advisory  committee  of  the  Im- 
perial Institute;  Sir  Lionel  Phillips,  lately  director  of 
the  mineral  resources  development  department.  Ministry 
of  Munitions;  Edgar  Taylor,  ex-president  of  the  Insti- 
tute of  Mining  and  Metallurgy;  and  Wallace  Thorney- 
croft,  president  of  the  Institution  of  Mining  Engineers. 

Arnold  D.  McNair  has  been  appointed  secretary,  and 
to  him  all  communications  regarding  the  bureau  should 
be  addressed,  at  the  Imperial  Mineral  Resources  Bureau, 
Holborn  Viaduct  Hotel,  London,  E.  C,  England. 


Colorado  Mining  Districts— In  35  counties  of  Colorado, 
according  to  the  U.  S.  Geological  Survey,  there  are  more 
than  132  mining  districts.  In  five  the  predominant  metal 
is  unknown,  in  one  zinc  is  the  most  important  product; 
in  one  iron,  in  eight  rare  metals,  in  60  gold,  in  21  silver, 
in  20  copper,  and  in  16  lead. 
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What  After  the  War? 

THE  Great  War  is  drawing  toward  its  close;  and  a 
victorious  close  it  will  be.  Every  kind  and  honest 
heart  is  rejoicing  that  the  suffering  of  Europe's  people 
will  not  be  prolonged  much  further.  But  with  the  pros- 
pect of  peace  within  a  year,  our  thoughts  are  bound 
to  turn  to  the  changes  in  economic  conditions  that  are 
impending.  The  problem  is  so  confused  and  complex 
that  there  is  no  one  who  is  able  clearly  to  forecast 
events.  The  best  minds  are  almost  as  much  in  the  dark 
as  they  were  in  August,  1914.  We  say  "almost"  rather 
than  "quite,"  for  without  any  doubt  we  have  learned 
during  the  last  four  years  to  think  more  broadly  and 
with  better  knowledge  of  fundamental  factors  than  we 
used  to. 

We  can  see,  for  example,  that  the  great  underlying 
factor  is  labor.  We  have  suffered  from  shortages  of 
material,  and  concomitantly  high  prices,  owing  to  lack  of 
men  enough  to  get  it  out  of  nature's  stores;  nor  have 
we  had  sufficient  time  to  provide  adequate  mechanical 
power  to  replace  the  deficit  of  man-power.  We  could  not 
make  the  necessary  war  material  and  at  the  same  time 
manufacture  the  former  supply  of  peaceful  material, 
and  therefore  we  have  had  to  forego  the  latter.  Not 
only  have  we  had  to  deprive  ourselves  of  many  very 
desirable  things,  but,  also,  we  have  had  to  deplete  the 
stocks  in  warehouses  and  retail  stores.  When  the  War 
Industries  Board  boasts  of  saving  leather,  rubber  and 
paint  by  reducing  the  number  of  sizes  and  shades  that 
may  be  manufactured,  it  does  not  mean  that  it  saves 
any  consumption  of  those  things,  but  simply  that  it  re- 
duces the  stock  that  dealers  previously  had  to  carry. 
As  soon  as  dealers  can  obtain  supplies  freely  again,  they 
will  naturally  stock  up,  and  there  will  furthermore  be  a 
great  demand  for  and  consumption  of  all  things  for 
delayed  work.  Similar  conditions  will  exist  in  Europe, 
besides  which  there  will  be  the  immense  demand  for 
material  for  reconstruction  in  devastated  areas.  These 
premises,  which  appear  reasonably  safe,  indicate  a 
strong  demand  for  raw  materials,  and  especially  the 
metals. 

But  it  does  not  follow  that  such  a  demand  will  de- 
velop immediately  upon  the  coming  of  peace.  On  the 
contrary,  we  must  inevitably  contemplate  a  period  of 
readjustment,  and  much  will  depend  upon  how  things 
are  handled  during  that  period.  The  governments  will 
undoubtedly  pos.sess  large  reserves  of  metals  at  the 
termination  of  the  war.  Will  they  resell  those  sup- 
plies, or  will  they  reserve  them  for  national  use  in  re- 
constructions and  improvements?  How  long  will  it 
take  private  contractors  who  have  converted  their  ma- 
chine shops  into  shell  factories  to  get  back  to  their  ordi- 
nary industrial  basis?  What  is  going  to  become  of  the 
swollen,  congested  populations  of  Bridgeport  and  sim- 
ilar places  when  their  present  occupation  ceases  abrupt- 
ly?    It  is  easy  to  foresee  that  such  necessary  changes 


will  produce  dislocations  that  will  curtail  temporarily 
the  consumption  of  raw  materials.  Manifestly  such  dis- 
locations will  be  irregular. 

We  are  not  among  those  who  look  for  the  arrogance 
of  labor  to  continue  unabated.  Labor  supply  will  con- 
tinue to  be  short,  considering  the  broad  needs  of  the 
world,  but  there  will  no  longer  be  the  pressing  need  of 
granting  labor's  every  demand  lest  the  great  cause  be 
jeopardized.  We  shall  continue  to  build  ships,  locomo- 
tives and  other  things  in  great  quantities,  but  when  on 
a  commercial  basis,  and  when  time  is  not  so  vital,  the 
employer  may  talk  more  upholdingly  to  his  men,  and 
the  day  will  come  when  15  will  not  have  to  be  hired  to 
do  the  work  of  10.  This  will  in  itself  ease  the  labor 
supply,  as  will  the  migration  of  thousands  from  the 
munition  factories.  Even  if  basic  commodity  prices 
undergo  no  alteration,  there  is  a  large  lost-motion  be- 
tween the  increase  in  the  cost  of  living,  measured  by 
the  factor  of  about  1,5,  and  the  increase  in  the  rate  of 
wages,  measured  by  the  factor  of.  about  2.  In  other 
words,  wages  should  go  down  faster  than  commodity 
prices.  We  may  look,  moreover,  for  the  abolition  of 
Governmental  price-fixing  to  let  play  once  more  natural 
factors  that  will  be  salutary. 

Many  changes  of  these  kinds  will  institute  themselves 
before  the  troops  begin  to  come  home.  Their  return 
will  introduce  new  conditions  that  as  yet  nobody  can 
well  forecast.  It  is  certain  that  many  of  these  men 
will  have  experienced  such  alterations  of  habit  and 
thought  during  their  life  in  the  field  and  in  the  trenches 
that  they  will  not  be  willing  to  return  to  their  former 
occupations.  They  will  be  far  more  used  to  mechanical 
work,  and  their  whole  outlook  upon  life  will  have  been 
changed.  In  such  ways  did  the  men  of  this  country 
become  different  after  the  Civil  War.  Who  will  venture 
to  prognosticate  what  the  veterans  of  the  Great  War 
will  do? 

But  there  seems  to  us  to  be  a  fundamental,  far-reach- 
ing economic  condition  ahead  of  us  that  will  eventually 
dominate  everything  else,  and  that  is  the  net  loss  of 
man-power.  The  world  will  have  more  work  than  ever 
to  do  and  will  have  fewer  men  to  do  it  with.  Every 
country  of  Europe  and  North  America  will  be  stagger- 
ing under  a  tremendous  load  of  debt;  some  more  than 
others.  How  are  they  going  to  carry  and  discharge 
those  loads  except  by  increasing  the  efficiency  of  their 
depleted  man-power  by  means  of  mechanical  power? 
For  examples,  imagine  the  national  electrification  of 
Great  Britain  and  the  more  extensive  use  of  hydro- 
electric power  in  the  United  States,  which  would  re- 
lease men  from  the  collieries,  from  transportation,  and 
so  on  down  the  line,  and  set  them  fr«e  to  build  houses, 
tc  make  machinery  for  Siberia  and  China,  etc.  Whence 
would  come  the  capital  for  such  colossal  undertakings? 
By  national  provision.  It  is  hardly  conceivable  that 
nations  that  have  been  spending  many  billions  annually 
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In  destruction   would   boggle   over  a   few   billions   for 
icnstruction. 

,  Thoughts  of  this  nature  cause  us  to  be  optimistic 
respecting  the  position  of  the  metals  after  the  war,  bar- 
ring the  probabilty  of  a  depression,  perhaps  a  sharp  one, 
Juring  the  period  of  readjustment.  All  of  the  metals 
should  be  regarded  favorably  in  this  view,  but  not  all 
just  alike.  Copper  is  probably  in  the  best  position,  for 
the  reason  that  natural  demand  has  been  most  severely 
irepressed  during  the  last  year,  and  lead  probably  stands 
jnext  to  copper,  for  a  similar  reason.  Iron  and  steel 
may  be  slower  in  responding,  and  zinc  is  likely  to  lag 
last.  Indeed,  the  zinc  producers  will  probably  have  to 
do  something  to  promote  their  market.  So  long  as  we 
,'are  unwilling  to  let  gold  go  to  the  Orient,  and  until 
we  can  exchange  goods  freely  with  that  quarter  of  the 
jworld,  silver  ought  to  keep  high. 


Chilean  Nitrate  Technology 

THE  importance  of  the  Chilean  nitrate  industry, 
from  the  point  of  view  of  the  United  States  as 
well  as  of  Chile,  is  indicated  by  the  volume  of  the 
imports  of  the  salt  into  this  country  since  the  outbreak 
of  the  Great  War.  The  urgent  need  of  nitrate  for 
the  manufacture  of  munitions  has  been  evident;  and 
Chilean  natural  resources  have  been  drawn  upon  as  far 
as  stocks  and  available  shipping  permitted. 
j  The  plants  which  are  under  construction  in  the  South 
!  for  the  production  of  synthetic  nitrate  are  now  nearing 
completion ;  and,  as  soon  as  they  are  producing,  the 
country  will  be  independent  of  foreign  supplies.  This 
I  latter  fact  will  be  patent  to  all  who  realize  that  the 
production  of  nitrate  from  the  air  has  passed  the  ex- 
perimental stage.  Germany  is  reported  to  have  manu- 
factured 1,600,000  tons  of  nitrogen  products  by  syn- 
thetic processes  during  1917;  and  recent  events  have 
shown  that  what  German  chemists  can  do  well  American 
chemists  can  do  better. 

In  the  meantime  there  is  increased  activity  among 
chemical  engineers  interested  in  the  Chilean  deposits; 
and  the  imminence  of  the  output  of  the  synthetic  prod- 
uct in  the  United  States  has  stimulated  research  in  an 
effort  to  formulate  more  efficient  and  more  economical 
methods  of  treatment  of  the  caliche,  or  nitrate-bearing 
rock,  which  is  found  in  such  large  quantities  in  the 
southern  republic. 

A  few  months  ago  we  published  an  account  of  the 
Gibbs  process — an  entirely  new  method  of  treatment, 
which,  although  evolved  in  English  laboratories,  has 
utilized,  in  its  fundamental  features,  apparatus  invented 
and  manufactured  in  America. 

An  extensive  amount  of  experimentation  is  under  way 
in  various  oficinas,  and  the  American  revolving  drum 
filter  may  also  become  standard  apparatus  in  some  phase 
of  one  or  more  of  the  new  schemes  of  treatment  under 
consideration.  The  results  of  these  efforts  must  be  a 
general  improvement  in  the  extraction ;  and  the  retreat- 
ment  of  many  of  the  dumps  of  residue,  some  of  which 
contain  a  considerable  percentage  of  nitrate,  may  be 
feasible.  An  alternative  and  more  successful  scheme  of 
treatment  will  inevitably  involve  consideration  of  the 
practicability  of  operating  with  higher  tonnage  in  each 
individual  plant;  and  various  economies  would  result 


from  the  centralization  of  effort  in  those  districts  where 
important  deposits  are  contiguous.  New  and  improved 
methods  of  beneficiation  will  insure  lower  costs;  and 
this  will  lead  to  the  treatment  of  large  tonnages  of 
low-grade  material  now  considered  unprofitable,  and  not 
included  among  payable  reserves. 

There  has  been  a  remarkable  analogy  between  the 
recent  history  of  Chilean  nitrate  treatment  and  the 
metallurgy  of  gold.  In  both  cases  the  bugbear  was 
slime  at  first,  on  account  of  the  difficulty  of  effectively 
removing  the  water-dissolved  nitrate  in  the  one  case, 
and  the  cyanide-dissolved  gold  in  the  other.  The  chem- 
ical engineers  of  the  nitrate  pampa  evaded  the  problem. 
Caliche  was  collected  by  expensive  methods  of  handling, 
which  insured  that  the  minimum  amount  of  fine  mate- 
rial, often  exceedingly  rich  in  nitrate,  was  rejected  in 
the  first  instance  as  untreatable.  The  slime,  or  "borra," 
as  it  is  called,  liberated  during  crushing,  was  then  a 
considerable  source  of  loss.  The  crude  method  of  leach- 
ing adopted  involved  a  high  absorption  and  retention 
of  rich  nitrate  solution  by  the  "borra,"  whereas  a  pro- 
portion of  the  rock  material,  being  insufficiently  ground, 
was  sent  to  the  dump  containing  unleached  crystals. 
Under  these  conditions,  efficient  sampling  was  almost 
impossible  without  an  inordinate  expense,  as  the  "borra" 
was  discharged  in  a  sloppy  condition,  and  in  amount 
difficult  to  determine.  The  coarser  product  from  the 
leaching  vats  consisted  of  material  of  varying  sizes  and 
(ridely  varying  nitrate  content,  so  that  it  was  diffi- 
cult to  obtain  a  true  average  sample. 

The  correctness  of  the  final  calculations  as  to  the 
net  result  of  operations  at  many  oficinas  was  nullified 
by  the  fact  that  the  estimate  of  nitrate  in  discharged 
residue  was  based  on  determinations  of  samples  which 
could  only  be  representative  by  the  merest  fluke.  This 
being  the  case,  it  was  often  considered  a  work  of  super- 
erogation to  follow  exact  methods  for  computing  nitrate 
content  in  the  final  samples,  when  it  was  obvious  that 
the  samples  themselves  were  not  truly  representative. 
The  general  result  was  that  there  was  a  tendency 
toward  approximations  rather  than  more  exact  esti- 
mates; and  technological  progress  was.  therefore,  ad- 
versely aft'ected. 

The  cyanide  process  encountered  much  the  same  draw- 
backs, but  all  these  were  speedily  overcome;  and  the 
treatment  of  slime  has  been  mechanically  perfected  to 
the  degree  that  finely  ground,  or  naturally  fine  material, 
is  no  longer  troublesome. 

Both  industries  had  their  special  problems,  so  that 
it  is,  perhaps,  not  entirely  fair  to  make  comparisons, 
but  it  is  permissible  to  say  that  the  success  attending 
the  combination  of  chemical,  metallurgical,  and  mechan- 
ical improvements  in  the  cyanide  process  has  resulted  in 
what  may  justly  be  termed  amazing  results.  These 
are  due  in  no  small  measure  to  the  fact  that  efficient 
sampling  is  feasible  by  simple  and  inexpensive  methods; 
and  that  assaying,  as  carried  out  in  daily  routine  work, 
is  as  nearly  accurate  as  it  is  possible  to  conceive.  The 
result  is  that  the  brief  history  of  the  comparatively 
new  industry  is  largely  an  account  of  difficulties  over- 
come, and  of  new  apparatus  invented  and  perfected  to 
simplify  operations  and  to  insure  efficient  and  consistent 
results. 

One  instance  aptly  illustrates  the  perfection  to  which 
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modern  wet  methods  of  ore  treatment  may  be  carried 
in  the  gold-mining  industry-;  and  we  quote  from  a 
report  of  operations  at  a  well-known  plant  this  year 
indicating  an  actual  recovery  by  cyanidation,  in  bullion 
form,  of  nearly  93  ^c  of  gold  from  an  ore  after  amalga- 
mation treatment  carrying  0.00021%.  After  cyanida- 
tion the  residue  contained  only  0.000015%  of  the 
precious  metal. 

The  research  and  invention  of  cyanide  engineers  has 
benefited  a  wide  ciixle  of  technical  workers.  Apparatus 
primarily  designed  for  cyanidation  work  is  in  extensive 
operation  in  the  chemical  industry.  Automatic  filters 
have  been  adopted  for  use  in  a  number  of  plants  un- 
connected in  any  way  with  the  industry  for  which  they 
were  originally  designed.  What  was  known  only  a  few 
years  ago  as  typical  cyanide  plant  equipment  is  now 
being  utilized  to  recover  nitrate  from  Chilean  caliche. 

In  addition  to  the  adoption  of  such  apparatus,  it  is 
interesting  to  note  that  intensive  research  in  connection 
with  the  estimation  of  nitrate  in  caliche  and  other  prod- 
ucts is  being  carried  on  by  a  metallurgical  chemist — 
J.  E.  Clennell — whose  treatise  "The  Chemistry  of 
Cyanide  Solutions"  is  the  most  exhaustive  and  at  the 
same  time  the  most  informative  textbook  published  on 
the  subject.  What  is  more,  it  is  safe  to  say  that  it  is 
unlikely  to  be  superseded  by  any  other  similar  publica- 
tion. Few  other  technical  authors  deserve  such  a 
monopoly.  In  this  issue  we  print  an  article  by  Mr. 
Clennell  on  "Determination  of  Nitrate  in  Caliche  and 
Its  Products,"  which  indicates  the  same  thoroughness 
and  is  presented  with  the  same  clarity  of  expression 
which  characterized  his  contributions  to  the  technology 
of  gold  and  silver. 

We  feel  sure  that  the  results  of  his  work  will  be 
beneficial  to  the  Chilean  nitrate  industry,  and  we  wel- 
come his  contribution  as  a  further  evidence  of  the 
fact  that  a  successful  research  chemist  can  effectually 
diversify  his   experimentation. 


Progress  in  Lead  Smelting 

THE  article  by  C.  T.  Rice  in  this  issue  is  of  special 
interest  to  metallurgists  who  have  kept  in  touch 
with  the  development  of  lead-smelting  plants.  There 
is  a  great  difference  between  the  Grant  smeltery,  which 
was  in  operation  a  quarter  of  a  century  ago,  and  the 
Idaho  smeltery  described.  Roasting  was  performed  at 
the  Grant  installation  in  hand  roasting  furnaces,  to 
which  were  attached  fusion  boxes.  The  semi-fused 
roasted  ore  was  scraped  into  conical  pots  and  allowed 
to  cool,  and  then  broken  up  for  the  charge  for  the 
blast  furnace.  All  the  charge  was  handled  in  small 
hand  buggies,  which  were  wheeled  up  to  the  throat  of 
the  furnace  and  their  contents  tipped  in.  The  charging 
floor  was  a  busy  place,  thoroughly  filled  with  thick 
fumes  and  sulphur  smoke.  One  left  the  plant  with  the 
thought  that  although  the  work  was  well  .systematized, 
a  relatively  large  amount  of  muscular  effort  was  needed 
in  smelting  operations. 

We  recall  the  growth  in  the  size  of  the  blast  furnace, 
the  introduction  of  mechanical  charging  apparatus,  the 
gradual  disappearance  of  the  Bruckner  roasting  cylin- 
ders, the  introduction  of  Huntington-Heberlein  blast 
roasting,  and  the  replacement  of  blast  roasting  by  the 


Dwight  &  Lloyd  sintering  machines.  In  the  last  18 
years,  the  lead  smeltery  has  been  perfected  until  we 
may  compare  the  modern  plant  to  a  machine  the  parts 
of  which  have  been  correlated  and  the  whole  of  which 
moves  surely  and  in  synchronism.  Manual  labor  has 
been  greatly  reduced,  and  what  is  necessary  requires 
less  exertion  than  was  needed  in  the  older  works.  As 
in  the  case  of  modern  copper  smelting,  good  mechan- 
ical engineering  ability,  coupled  with  experience  in 
metallurgical  practice,  is  responsible  for  the  result. 


The  War-Minerals  Bill 

THE  War-Minerals  Bill,  which  has  been  under  con- 
sideration for  nearly  a  year,  was  signed  by  the 
President  last  week  and  is  now  a  law.  The  delay  has 
been  immaterial,  for  the  conditions  in  those  minerals 
whereof  there  were  shortages  that  it  was  sought  to  cor- 
rect have  steadily  improved  without  any  Governmental 
interference.  Indeed,  the  experience  of  the  last  six 
months  has  proved  that  no  legislation  of  this  kind  was 
necessary,  and  probably  the  authorization  that  has  just 
been  given  to  the  Executive  will  not  be  used  to  any 
great  extent,  anyhow. 

The  bill  that  was  introduced  in  the  Senate  by  Sen- 
ator Henderson  was  a  great  improvement  upon  that 
which  had  previously  been  passed  by  the  House.  Cer- 
tain amendments  that  were  made  on  the  floor  of  the 
Senate,  however,  did  much  to  muss  it  up.  One  of  these 
foj'bids  reselling  by  the  Government  at  anything  less 
than  the  purchase  price  or  cost  of  production.  The 
other  limits  salaries  to,  the  rates  commonly  paid  in  the 
executive  departments.  The  idea  of  an  ordinary  execu- 
tive department  going  into  the  markets,  inflated  as  they 
are  at  present,  to  buy  ores  with  the  restriction  that 
they  may  not  sell  at  less  than  cost  provokes  a  smile. 
The  guiding  principle  of  "safety  first"  would  indicate 
that  the  only  safety  in  these  circumstances  would  be  not 
to  buy  or  contract  for  anything. 


BY  TFIE  WAY 


■  IllllllllllltlllllU 


The  following  parable  is  reprinted  from  the  Wall 
Street  Journal: 

Now  it  came  to  pass  in  the  latter  days  that  William  the  Butcher 
made  war  upon  civilization.  Then  Woodrow,  ruler  of  Columbia, 
summoned  his  exchequer,  called  Congress,  and  said :  "Be- 
hold, war  is  here.  See  to  it  that  I  have  the  sinews.  MakB 
sequins  as  plentiful  as  the  sands  of  the  sea."  Then  Congress 
looked  abroad  upon  the  land  and  saw  a  beautiful  grove  of  palms, 
and  the  owner  was  called  Industry.  Then  Congress  said:  "Here 
is  where  I  get  the  sequins,"  and  he  laid  upon  Industry  a  tax 
equal  to  almost  half  the  product  of  the  grove.  Then  Industry 
bowed  his  face  to  the  ground  and  said:  "Allah  be  with  thee. 
If  Columbia  needs  it,  take  all.  Yet  peradventure  the  need  may 
be  supplied  without  my  ruin.  As  the  fruit  ripens  I  will  take 
it  to  the  market  and  offer  it  to  those  who  buy.  Do  thou  be  there 
and  exact  a  moiety  from  each  purchaser,  which  none  will  feel 
and  the  aggregate  will  be  more  than  is  demanded  of  me." 

But  Congress  said:   "Not  so.     There  is  a  quiclter  way." 

Then  he  hewed  down  all  the  trees,  and  plucked  therefrom  so 
many  of  the  dates  as  he  thought  were  necessary,  and  more  for 
good  measure.  Then  said  the  wise  man  of  the  village,  called 
Economist:  "How  long,  think  ye,  this  war  will  last?"  "I  know 
not,"  answered  Congress,  "but  peradventure  it  may  take  years." 
"And  will  you  come  for  more  sequins?"  "Tea,  twice  every  year," 
replied  Congress.  "Thou  hast  cut  down  the  trees,"  answered 
Economist,    "how   then    canst   gather   more  fruit?" 

"Be.smlllah  take  me,"  yelled  Congress,  "I  never  thought  of 
that." 
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Trade  Catalogs 


Have   Ton    CoDtribnt«d  to   the   Association 
the  27th  Kngineers? 

K.  Maltby  Shipp  has  been  examining  mica. 
■operties   in  New   Hampshire. 
'  John    W.    Mercer    sailed    for    Europe    on 
jpt  25,  to  engage  in  Red  Cross  woric 

•George  P.  Ma-cKenrie,   gold   commissioner 
'  Yukon   Territory,    is   in   Xova   Scotia. 
K.      L.      S.      Wrampelmeier      has      legally 

Kanged  his   name  to   Ernest  Lee   Swift. 

,  O.  D.  Van  Arsdale  has  left  for  the  South- 

'est    to    carry    on    metallurgical    work    in 

hich  he  is  interested. 

C.  R.  >IiUer.  of  the  Tonopah  Mining  Co., 
as  returned  from  a  visit  to  the  Mandy 
ppper   mine,    Schist  Lake,    Manitoba. 

Donald  MacArthnr^  formerly  of  St.  Louis, 

Id.,    is  the   manager   of   the    Seaboard    By- 

roduct  Coke  Co.,  Jersey  City,  Xew  Jersey. 

P.  A.  Bobbins,   managing   director  of  the 

lollinger    Consolidated    Gold    Mines,    Ltd., 

f   Porcupine,    Ont.,    has    joined    the    forces 

,f   the   United    States   for   service   overseas. 

M.  H.  Newman  is  studying  the  geological 

ondition    of    the    Otisse    property    of    the 

intario  &  Colorado  Development  Co.  in  the 

Jatachewan  gold  area  of  northern  Ontario. 

Lee    O.    Kellogg,    mining    engineer    with 

he   South   American   Development    Co.,    has 

eiurned   from    Ecuador  to   Xew   York,   and 

ixpects   to    remain   here   about   six   months. 

Martin  Burrell,  Minister  of  Mines   in  the 

i'jiiiinion     government,     is    visiting    British 

Mibia,    where    he    will    first    investigate 

juestion  of  the  production  of  zinc  and 

at   Xelson. 

!  ij.    A.    S.    Dwight,    11th    Engineers,    is 

.1   from  his  regiment  on  leave,   having 

u.f  .1    detailed    to    engage    in    metallurgical 

work      in      the    lead      smelting      plant      at 

Marseilles,  Prance. 

A.  P.  Watt  has  been  appointed  a  consult- 
ing engineer  to  the  U.  S.  Bureau  of  Mines. 
His  special  work  at  present  will  be  in 
reference  to  the  concentration  of  pjTite  for 
producing  sulphuric  acid. 

L.  R.  Thompson,  secretary  of  the  Canadi- 
an Advisory  Council  on  Scientific  and  In- 
dustrial Research,  has  resigned  that  posi- 
'*  ■•  to  become  secretarj-  of  the  Lignite 
Board,  which  is  being  organized  to 
Msh  a  plant  in  Saskatchewan  for  bri- 
^-..ling  lignite. 

Howard  WaldQ  Kitson,  who  recently  left 
the  ■Journal"  staff  to  accept  a  commission 
as  t-nsign,  has  completed  a  three-months' 
course  of  training  at  Annapolis  and  has 
been  assigned  to  active  service.  Ensign 
Kitson  stopped  in  Xew  York  while  on  the 
way  to  take  up  his  new  duties. 

W.  D.  Matthews,  president  of  the  Con- 
solidated Mining  and  Smelting  Co.  of  Can- 
ada, accompanied  by  C.  B.  Hosmer,  a  di- 
rector of  the  Bank  of  Montreal,  and  Walter 
O.  Miller,  district  superintendent  of  the 
Canadian  Pacific  Ry..  recently  visited  the 
smeltery  at  Trail,  British  Columbia. 

Dr.  F.  W.  Farrier,  representing  the  Muni- 
tion JResources  Commission  of  Canada,  and 

B.  Graham,  assistant  professor  of  min- 
eralogy at  McGill  University,  are  making 
a  trip  into  the  heart  of  the  Cascade  P>ange, 
British  Columbia,  to  inspect  mica  deposits, 
discovered  by  William.  Schmock,  who  ac- 
companies  them. 

H.  B.  Wolcott,  of  Joplin,  Mo.,  until 
recently  superintendent  of  the  Little  Martha 
mine  at  Chitwood,  in  the  Joplin  district, 
and  W.  A.  Stewart,  of  the  firm  of  Ruhl  & 
Stewart,  of  Joplin.  have  received  commis- 
sions as  lieutenants  in  the  coast  artillery 
after  attending  the  officers'  training  camp  at 
Newport  Xews,  Virginia. 

H.  R.  Van  Wagenen,  newly  appointed 
general  manager  of  the  Canada  Copper 
Corporation,    has    arrived    in    Princeton,    B. 

C.  from  Denver,  Colo.,  and  is  taking  up 
his  residence  at  the  scene  of  the  company's 
operations  at  Copper  Mountain.  Oscar 
Lachmnnd,  the  retiring  general  manager, 
will  spend  the  winter  in  Spokane. 

Prof.  Arthur  L.  Walker  is  now  back  at 
Columbia  University,  having  been  absent 
on  ordnance  work  since  early  last  June. 
He  has  been  acting  in  a  supervising  ca- 
pacity for  the  metallurgical  section,  in- 
spection division,  and  during  the  last  four 
months  has  visited  manv  munition  plants 
from  the  Missisappi  Vallev  to  the  East. 
He  has  now  be^  ordered  to  Columbia  by 
the  Ordnance  D^artment,  in  the  capacity 
of  consulting  metallurgist,  so  that  he  can 
ser\e  the  department  whenever  called  upon. 


«r.Sj?i;7^'*'?*\*^'*'i"^'  *  well-known  mining 
operator  of  the  Pacific  Coast,  died  sud- 
denly m  San  Francisco  recently,  aged  80 
years.  * 

♦I,  ^V*^^^"*-^'  ft^'indler,  general  manager  of 
VH^^*^i"'V'°l}  I^^eduction  Co..  Ltd..  at  C'obalt 
ont.,  died  of  pneumonia  on  Oct.  2,  in  Xew 
iork,  aged  32  years.  Mr.  Steindler  was 
tnH  «^»u"'^'^*?r  of  the  Bluestone  Mining 
and  Smelting  Co..  Yerington,  Xev.  He  was 
a  graduate  of  Columbia  University  and  a 
member  of  the  American   Institute   of  Min- 

'Alu  HP'l^^''^-^^  "^^^  ^s  of  the  Banker.s' 
Club   of  America. 


^iniiiiimiiinminiiimittiiniiiniiii 


Societies 


—mumiiiiniimiiiiiimiiniiiiiimiiiiiiiiuMiiiii,,, ,,,„„„„„„,,„„„, 

Engineers'    Clnb    of    Korthern    Minnesota 

held  Its  regular  monthly  meeting  at  Eveleth 
Mmn.,   on  .September   28. 

American  Institute  of  Mining  Engineers 
Xew  lork  section,  met  on  Oct.  4  at  Ma- 
chinery Club.  Xew  York.  Those  present 
w-ere  addressed  by  Mark  L.  Requa  on 
tjasoline  Conservation."  A  dinner  pre- 
ceded the  meeting. 

i,^?.?***.'*"*'**"  **(  Minng  Engineers  (British) 
«2!.^  '\%  annual  meeting  at  Xottingham  on 
bept.  13.  The  Institution  medal  for  1917- 
18  was  presented  to  C.  E.  Rhodes.  The 
following  papers  were  among  those  read: 
>r  .ti^^thod  of  Determining  the  Magnetic 
Meridian  as  a  Basis  for  Mining  Surveys," 
^^.  TT.^'"*^f^^;  Galloway:  "Digest  of  the 
First  Report  of  the  Mine-Rf-scue  Apparatus 
P^S^^^h  Committee."  by  D.  Penman;  and 
.^he^  Chance   Acetylene    Safety   Lamp,"    by 

yMiiiMiiiiiiiiMiMiiiiiiMiiiiniiiiiiiMiiiiiiiiiiiiiiii„„|„,„n„„,„|,„„„„„„,„,^j„i^ 

Industrial  News  I 


, , Hoover  Steel  BaU  Co.,  of  Ann  Arbor, 
Mich.,  announce.^  the  death  of  its  president, 
Leander  J.  Hoover  on  S-  pt ember  22. 

Mogi  &  Co.,  importers  and  exporters  of 
Xew  York,  have  moved  their  export  de- 
partment to  291  Broadwav  under  the 
management  of  Keizo  Xagao.  The  firm's 
general  office  will  remain  at  118-120  East 
25th  Street. 

Lakewood  Engineering  Co..  Cleveland, 
Ohio,  has  opened  new  offices  in  Chicago  in 
the  Lumber  Exchange  Bldg.  The  an- 
nouncement is  also  made  that  the  Charles 
T.  Topping  Machinery  Co.  has  merged  its 
interests  with  the  Pittsburgh  office  of  the 
Lakewood  company  and  solicits  the  con- 
tinuance of  its  customers'  patronage 
through  the  office  of  the  latter  company. 

Enamel  for  Mine  Equipment.  The 
Enameling  and  Stamping  Corporation,  at 
Second  and  Webster  Avs.,  Long  Island  City, 
X".  Y.,  is  equipped  for  the  work  of  applying 
coatings  of  baked-on  enamel  to  mine  equip- 
ment. Such  coatings  may  be  of  all  kinds  of 
enamel  up  to  400-600  deg.,  including  trans- 
parent rust-proofing,  acid-proofing,  etc. 
The  company  confines  its  work  to  finishing 
or  refinishing  articles  made  by  other  manu- 
facturers. 

National  Tube  Co.,  Pittsburgh,  Penn., 
calls  the  attention  of  engineers  to  the  paper 
entitled  "Preservation  of  Hot  Water  Supply 
Pipe  in  Theory  and  Practice,"  by  F.  N. 
Speller,  metallurgical  engineer,  Xational 
Tube  Co.,  and  R.  G.  Knowland,  of  the  de- 
partment of  applied  chemistry,  Massachu- 
setts Institute  of  TechnologJ^  This  paper 
was  presented  at  the  annual  meeting  of  the 
American  Society  of  Heating  and  Ventilat- 
ing Engineers  in  X'^ew  York  in  January, 
191S,  and  has  been  reprinted  in  pamphlet 
form  from  the  Journal  of  the  society. 

McGraw-Hill  Book  Co..  Inc.,  239  West 
39th  St..  Xew  York,  has  taken  over  all 
the  publications  of  the  Clark  Book  Co.,  Inc., 
27  William  St.,  Xew  York.  To  insure 
prompt  attention,  orders  for  the  following 
titles  should  be  addressed  to  the  McGraw- 
Hill  company,  and  not  to  the  Clark  com- 
pany, in  X'ew  York,  nor  to  the  Mvron  C. 
Clark  Publishing  Co.,  608  South  Dearborn 
St.,  Chicago,  111. :  Berg,  "Timber  Test 
Record,  50c.  ;  Dana  and  Trimble,  "Track- 
man's Helper"  (new  edition  of  Kindelan's 
"Trackman's  Helper"),  J2  ;  Gillette.  "Cost 
Data,"  $5 ;  "Economics  of  Road  Construc- 
tion." $1;  "Clearing  and  Grubbing."  $2.50; 
"Earthwork."  $2  :  "Hand  Book  of  Rock  Ex- 
cavation," $5 ;  Gillette  and  Dana,  "Cost 
Keeping  and  Management  Engineering," 
$3.50 ;  Haring,  "Law  of  Contracts,"  $4  ; 
Robinson,  "Military  Preparedness  and  the 
Engineer,"  $2  ;  Tavlor,  "Backbone  of  Per- 
spective,"   $1 ;    "Surveyors'    Handbook,'"    $2. 


Worm  Gearing.  Faweu.s  Machine  Co.. 
Pitt.sburgh,  Penn.  Pamphlet ;  7  x  10 ;  pp 
8  ;   illustrated. 

Riley  I'nderfeed  Stokers.  Sanford  Riley 
Stoker  Co,  Worcester,  Ma.ss.  Publication 
Xo.    31;    8J    X    11;    pp.    4;    illustrated. 

Crayons.  Zelnicker  fravon  Work.-?  St 
Tx)uia.  Mo.  Fold,  r  :  33  x  8 A  ;  pp  4-  illus- 
trated. Crayons  for  marking  lumber,  hot 
metal,   etc. 

Rolled  Zinc.  New  Jersey  Zinc  Co.,  65 
Wall  St..  Xew  York.  Pamphlet;  38  x  SJ  • 
pp.  4.  De.scribes  rolled  zinc  of  ordinary 
and   "Horse  Head"  grades. 

Sand  Blast  Principles  and  Data.  Pang- 
born  Corporation,  Hagerstown,  Md.  Bulle- 
tin Xo  50;  8i  X  103;  PP.  8;  illustrated. 
A   treatise   on    sand    blasting. 

Equipment  and  Machine  Tools.  Walter 
A.  Zelnicker  .Supply  Co.,  St.  Louis  Mo 
Bulletin  Xo.  247;  33  x  8J;  pp.  16;  illus- 
trated.     Xew    and    second-hand. 

Fawcus  Herringbone  Gears.  Fawcus  Ma- 
chine Co.,  Pittsburgh.  Catalog;  9i  x  12}; 
pp.  16  ;  de.scribes  various  types  of  gears 
and  gear  drives  and  flexible  couplings. 

Steam  Shovels,  Cars,  I^ocomotives.  Walter 
A.  Zelnicker  Supply  Co.,  St.  Louis,  Mo 
Bulletin  Xo.  249,  September;  8i  x  11  ;  np 
4  ;  illustrated.  New  and  second-hand  equip- 
ment. 

Shoveling  Machines,  Mvers-Whaley  Co., 
Inc..  Knoxville,  Tenn.  Bulletin;  lOi  x  8i  , 
20  pp.  ;  illustrated.  Describes  automatic 
shoveling  machines,  operated  by  one  man 
and  run  either  by  electricity  or  compressed 
air. 

Filter  Presses  for  All  Purposes.  T. 
Shriver  &  Co.,  Harrison,  X.  J.  Catalog; 
83  X  Hi;  pp.  44;  illustrated.  Covers  all 
kinds  of  filter  presses  for  all  purposes  as 
well  as  filter  paper,  filter  cloth  and 
pumps. 

Zinc  Metals.  New  Jersey  Zinc  Co.,  55 
Wall  St..  Xew  York.  Pamphlet;  3g  x  6i  ; 
pp.  4.  Describes  the  qualities  and  uses  of 
"Horse  Head."  "Bertha,"  "Sterling."  "Frank- 
lin," "White  Bronze"  and  "Nassau"  brands 
of  spelter,  as  well  as  spiegeleisen  and 
silver-lead   bullion. 

Zinc  Dust.  X'ew  Jersey  Zinc  Co.,  55  Wall 
St.,  .Vew  York.  Pamphlet:  3g  x  61  ;  pp.  4. 
Describes  zinc  dust  of  its  manufacture, 
dividing  it  into  two  classes  according  to  the 
method  of  production.  These  classes  or 
brands  are  the  "Standard"  (or  fumed)  and 
"Atomized  Zinc"   dust. 

Zinc  Pigments.  New  Jersey  Zinc  Co.,  55 
Wall  St.,  Xew  York.  Pamphlet ;  31  x  61  ; 
pp.  12.  Describes  and  classifies  the 
various  brands  of  zinc  oxide  of  its  manufac- 
ture under  three  heads,  namely,  pharma- 
ceutical zinc  oxide ;  French  or  indirect 
process  zinc  oxide  ;  and  American  or  direct 
process  zinc  oxide.  It  also  describes  litho- 
pone  and  ochcr. 

vinniinuitniiin.«ttminiiiinMitfiiiiiiiiiiiiiiiiiiiiifiiiiiiiiiiirttiiiniiititiiMiiirtiuitf« 


New  Patents 


United  States  patent  specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  each. 
British   patents   are   supplied   at    40c.    e-ch. 

Manganese  Dioxide,  Process  of  Separat- 
ing From  Its  Ore.  Lerov  E.  Sowers  and 
Preston  S.  Phillips.  Llvermore,  Calif.  (U 
S.  Xo.  1,277,144-145;  Aug.   27.  1918.) 

Metallurgy — Method  of  Reducing  Metal- 
lic Compounds.  John  J.  Boericke,  Merion, 
Penn.  (U.  S.  No.  1,277,034-035 ;  Aug.  27, 
1918.) 

Metallurgy — Process  of  Obtaining  Metals 
from  Metallic  Oxides.  Oliver  B.  Dawson, 
El  Paso,  Tex.,  assignor  to  Dawson  Metal- 
lurgical Furnace  Co.  (U.  S.  No.  1,277.047: 
Aug.   27.   1918.) 

Oil  Shales — Apparatus  and  Process  for 
the  Extraction  of  Hydrocarbon  Materials. 
Alexander  M.  Bovle.  Reno.  Nev.,  assignor 
to  Crane  Shale  Oil  Corp  ,  Reno,  Nev.  (U. 
S.    No.    1,276,866-879;    Aug.    27,    1918.) 

Steel,  Method  and  Means  for  Annealing. 
James  George  Rapid  Munday,  Kingston- 
Upon-Hull.  England.  (U.  S.  No.  1.277.244  ; 
Aug.    27,    1918.) 

Tunnel.  Method  of  Constructing  Shield- 
Driven.  John  F.  O'Rourke,  Xew  York. 
N.  Y.     (U.  S.  No.  1,277.107;  Aug.  27,  1918.) 

Tunnel  Mold  Form.  Christian  Brynoldt^ 
Pittsburgh,  Penn.,  assignor  to  Blaw  Steel 
Construction  Co.  (U.  S.  No.  1,277,186; 
Aug.  27,  1918.) 
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SAX    FR.\XCISCO — Oct.     1 

The  Gold  Output  of  various  Alaskan 
camps  antl  Yukon  Valley  for  this  year  is 
estimated  at  50 'c  below  normal,  according 
to  a  dispatch  from  Dawson,  which  quotes 
Valnev  Richmond,  superintendent  of  the 
Xorthern  Commercial  Co.  His  estimate 
includes  the  following  figures,  which  have 
been  gathered  from  various  sources.  Idit- 
arod.  $1,500,000:  Fairbanks.  $1,000,000; 
Televana,  $900,000:  Rubv.  $250,000:  Mar- 
shal. $200,000  ;  HjoX  Spring.s.  $150,000  :  Keyu- 
kuk.  $140,000:  Circle,  $100,000;  Rampart, 
$30,000.  Decline  in  output  is  said  to  be 
due  to  lack  of  men  and  the  fact  that  much 
of  the  ground  is  of  such  low  grade  that 
it  does  not  pay  to  work  it  during  a  pe- 
riod of  high  costs. 

DENVER — Oct.   2 

Yule  Marble  has  for  many  years  been 
regarded  as  one  of  Colorado's  choice  prod- 
ucts and  it  has  won  first  place  in  many 
competitions.  The  Lincoln  Memorial  in 
Washington,  the  new  postotfice  building  in 
DenvtT,  and  many  prominent  and  beauti- 
ful structures  throughout  the  country  have 
been  built  of  this  fine  stone.  Large  sums 
have  been  expended  in  the  equipment  of  the 
quarries  in  Gunnison  County,  and  the  dress- 
ing plant  at  Marble  is  capable  of  turning 
out  massive  blocks  and  great  columns  for 
monuments  or  decorative  purposes.  En- 
gineers and  mining  men  will  regret  to  liear 
that  the  property  has  been  sold  for  taxes, 
and  is  about  to  be  dismantled.  In  view 
of  the  present  high  metal  prices,  it  is 
probable  that  much  valuable  equipment  will 
be  removed  and  sold  at  a  sacrifice,  and 
that  rails,  wire,  and  special  machinery  will 
go  to  the  junk  men.  The  passing  of  Yule 
Marble  represents  the  loss  of  one  of  the 
best  advertisements  Colorado  has  had  for 
the  last  20  years. 

Boards  of  Adv-ors  in  each  metal-mining 
state  have  been  appointed  to  assist  Director 
Manning  in  investigating  and  certifying  to 
appeals  for  invocation  of  the  furlough  priv- 
ilege. The  board  of  advisors  for  Colorado 
includes  Fred  Carroll,  state  commissioner  of 
mines.  Denver,  chairman  :  Hugh  C.  Watson, 
district  representative,  Leadville ;  Charles 
N.  Bell,  district  representative,  Telluride; 
and  D.  C.  Wanamaker.  district  representa- 
tive. Cripple  Creek.  The  object  of  the 
furlough  boards  is  to  protect  the  metal  and 
non-metallic  mineral  industries  from  deple- 
tion of  man-power,  in  so  far  as  deferred 
classification  and  furloughing  of  necessary 
men  is  possible.  In  each  case  where  a 
furlough  is  requested,  the  evidence  will  be 
investigated,  and  its  justice  and  correct- 
ness attested  by  the  district  advisory  pflfi- 
cer.  who  will  submit  the  case  to  the  chair- 
man of  the  board  for  the  state.  If  the 
claims  are  found  satisfactory,  the  chairman 
will  certify  to  the  evidence  and  forward 
»t  to  Director  Manning,  chief  certifying 
officer,  for  final  disposal.  CJeorge  J.  .Sal- 
mon, chairman  of  the  labor  committee  of 
the  Bureau  of  Mines,  in  cooperation  with 
J.  E..  Spurr.  of  the  man-power  conserva- 
tion committee,  will  promulgate  instruc- 
tions and  rulings  for  the  guidance  of  the 
advisory  boards. 

Metal-Mine  OperatorH  of  Colorado  are 
giving  their  labor  supply  careful  study  at 
this  time,  in  view  of  the  danger  of  in- 
diBcrlmlnate  recruiting  of  labor  in  the  state 
for  industries  elsewhere.  In  addition  to  the 
loHH  of  several  thousand  men  per  month, 
which  is  now  going  on,  the  draft  will  prob- 
ably take  a  greater  number  unless  definite 
Ht<-pH  are  taken  to  alleviate  the  situation. 
Mining  men  of  the  state,  especially  those 
who  are  emitloyers  of  labor  in  producing 
mIneH,  an-  gathering  information,  which  will 
be  forward'-d  to  the  aiJthf>ritie.s  at  W^ish- 
Ington.  with  the  vifw  of  im))resslng  upon  the 
adminlHtratlon  lli<-  imperative  necessity  of 
giving  deferred  <  iHssiflcatlon  to  all  men 
now  .subject  to  draft  f-mployed  In  metal 
minlrig,  and  to  i>f"-t)ar<-  th'-  way  for  the 
Impfjrtatlon  of  .M<>.  i<;ui  ininers  to  the  state. 
The  leaders  In  \\';iKtilrigton  who  appreciate 
the  gravity  of  the  Hlluation  will  mak<!  a 
concerted  effort  to  avoid  the  absolute  dis- 
aster which  now  threatenR  the  m<-tal-mining 
Industry  by  reason  of  the  labor  shorlage 
All   mine  operator-    are  urgerl   to  place  Hi»e- 


cific  information  regarding  their  labor  con- 
ditions in  the  hands  ..f  their  representa- 
tives as  soon  as  possible,  and  to  use  all 
personal  influence  for  tlie  protection  of  an 
industry  which  is  among  the  most  essential 
for  the  winning  of  the  war. 

SALT  LAKE  CITY — Oct.  S 

The  Salt  Lake  Office  of  the  Federal 
employment  service  states  that  an  effort 
is  being  made  to  keep  the  mines  of 
this  section  supplied  with  as  much  labor 
as  possible.  This  effort  has  already  helped 
in  a  number  of  cases.  Though  the  Govern- 
ment makes  no  effort  to  control  the  price 
of  labor  in  the  mines  and  unions  have  no 
mine  wage  scale  enforced  in  the  majority 
of  the  mines  of  the  state,  the  market  has 
established  the  following  scale  of  wages 
in  a  natural  way,  as  stated  by  the  Gov- 
ernment employment  authorities:  Leyner 
machine  men,  $5.50  per  day ;  machine 
miners.  $5.25  :  hand  or  single  jacks.  $5.  and 
muckers,  $4.75  per  day.  The  prevailing 
scale  for  mill  and  smeltery  hands  of  the 
common  labor  class  in  the  mills  and 
smelteries  is  as  follows:  Arthur,  $4,25 
per  day ;  Magna,  $4.25  ;  Garfield,  $3.65 ; 
Murray,  $3.55,  and  Midvale,  $3. .55  per  day. 
Other  than  common  labor  is  paid  for  more 
along  the  salary  line,  although  it  is  often 
figured  by  the  day  according  to  the  value  of 
each  employee  in  the  particular  position  in 
which  he  acquires  skill. 

A  Committee  of  Three  has  been  appointed 
to  investigate  labor  conditions  in  Utah 
under  the  draft  law.  One  of  these,  J.  C. 
Lynch,  was  appointed  by  the  Department  of 
Labor  at  Washington ;  another  member, 
Charles  F.  Adams,  by  the  district  board 
of  Utah,  and  the  third,  A.  W.  Ivins,  repre- 
sents the  Department  of.  Agriculture.  The 
functions  of  the  board  will  be  to  investi- 
gate the  different  labor  conditions  throua;h- 
out  the  state  brought  about  by  the  draft, 
and  the  coinmittee  will  act  independently 
of  the  district  board,  but  may  be  called 
upon  to  assist  in  the  operation  of  the  draft, 
giving  special  reference  to  industrial  and 
occupational  claims  for  exemption  or  de- 
ferred classification  when  they  are  neces- 
sary. The  committee  will  visit  different 
industrial  managers  of  the  state,  and  find 
out  their  needs  and  requirements,  to 
nrevent.  if  possible,  the  taking  of  valuable 
industrial  men  for  military  service.  The 
committee  will  also  aid  in  keeping  the  in- 
dustries of  the  state  supplied  with  labor. 

Attention  of  Utah  Mining  Men  is  being 
actively  directed  toward  the  proposed 
amendment  to  Section  4.  Article  13  of  the 
state  constitution  relating  to  the  taxation 
of  mines  and  mining  property,  to  be  voted 
upon  at  the  coming  election  in  November. 
The  Utah  Legislature  at  its  last  session 
showed  undue  hostility  to  the  mining  in- 
dustry of  the  state  by  passing  the  joint 
resolution  calling  for  the  amendment 
through  both  houses  under  pressure,  with- 
out I'eferring  it  to  the  Committee  on  Mines 
and  Mining,  and  practically  without  debate. 
If  this  measure  should  become  a  law,  the 
mint  s.  which  are  now  assessed  on  their  net 
proceeds,  on  their  surface  ground  and  on 
their  improvements,  plus  an  occupation  tax 
of  3%  on  their  net  proceeds  will  be 
at  the  mercy  of  the  state  board  of  equaliza- 
tion, an  appointive  body,  which  will  have 
power  to  tax  mines  at  a  value  ba^ed  on 
some  multiple  or  submultiple  of  their  net 
annual  proceeds ;  that  is,  the  power  of 
taxation  would  pass  from  the  regularly 
elected  representatives  of  the  people. 
Arguments  for  and  against  the  proposed 
amendment  were  filed  with  the  Secretary 
of  State.  Sept.  27,  and  will  be  prepared  in 
T)amj)hlet  form  and  submitted  to  the  voters. 
The  affirmative  argument  was  presented 
by  Francis  W.  Kirkham,  and  claims  that 
mines  are  taxed  at  only  20  to  30%  of  full 
value,  because  the  net  proceeds,  which 
about  eciual  net  gains,  are  taxed,  and  not 
the  value  of  the  mine.  This  assertion  can- 
not be  proved  and  merely  is  an  assertion. 
Also,  attention  might  be  called  to  the  fact 
that  mining  claims  in  Utah  are  assessed  at 
an  averagi-  of  $21.21  per  acre,  as  against 
$13.11  per  acre  for  agricultural  acreage, 
according  to  the  last  |)ul)llshed  re|)-)i-t  of 
the  state  board  of  equalization  The  nega- 
tive argument  was  presented  by  .lesse 
Knight,  of  Provo.  Among  other  things,  it 
alTlrms  that  the  method  of  taxing  mines 
r>ropoHed    In    the    amendment    Is    wrong    In 


principle,  contrary  to  the  theory  of  Amer- 
ican government  and  should  be  defeated 
by  voters  regardless  of  political  affiliation. 
To  delegato  such  powers  to  a  board  chosen 
by  a  partisan  Governor,  and  responsible 
to  him  only,  would  take  away  the  rights 
of  the  people,  be  extremely  dangerous,  and 
might  result  in  confiscation  of  property. 
The  amendment  places  no  limitation  on  the 
board  of  equalization  in  assessing  net  pro- 
ceeds of  metal  mines.  The  proposed 
amendment  was  not  introduced  until  the 
last  day  of  the  Legislature,  and  was  passed 
without  hearing  and  without  due  considera- 
tion. It  is  designed  to  replace  constitu- 
tional provisions  on  taxation  framed  after 
due  deliberation  by  a  non-partisan  con- 
vention chosen  by  the  people.  Mine  owners 
and  operators  desire  to  pay  their  propor- 
tion of  all  additional  revenue  necessary  to 
meet  the  requirements  of  the  state.  The 
proposed  amendment  would  retard  develop- 
ment, and  would  be  the  beginning  of  class 
legislation  in  the  state.  "Reduced  to  plain 
language,  it  means  constantly  increased 
powers  to  the  board  of  equalization,  who 
can  therefore  favor  their  personal  friends 
and  penalize  their  political  enemies.  It  is 
taxation  without  representation  in  its  worst 
form  and  invites  graft  and  blackmail."  11 
the  proposed  method  of  taxation  should  be 
adopted  in  regard  to  mines,  it  would  prob- 
ably set  a  precedent  for  taxing  other  Utah 
industries,  such  as  sugar  manufacture,  and 
it  is  thought  that  the  people  interested  in 
industries  other  than  mining,  including  th« 
dominant  church  here,  will  also  oppose  the 
amendment  on  this  account.  Every  one 
connected  directly  or  indirectly  with  mining 
is  being  strenuously  urged  to  vote  against 
the  measure. 


WALLACE.  IDAHO — Sept.  28 

Chromite     Deposits     of     Eastern     Oretron 

have  been  investigated  by  Sidney  L.  Shonts, 
mining  engineer,  of  Wallace,  Idaho,  whc 
visited  the  district  as  the  representative  ol 
the  Government.  His  observations  were  con- 
fined to  Grant,  Baker  and  Willowa  counties. 
The  principal  producers  are  in  Grant  Coun- 
ty in  the  vicinity  of  Canyon  City,  Prairit 
City  and  John  Day.  Promising  discoverief 
have  been  made  in  the  other  two  counties, 
but  as  profitable  production  depends  upor 
the  war  demand,  which  is  uncertain  as  tc 
its  duration,  little  is  being  done  in  the  way 
of  new  development  and  prospecting.  Tht 
section  visited  by  Mr.  Shonts  has  produced 
about  11,000  tons  of  chromite  this  year, 
and  it  is  estimated  that  during  the  remain- 
ing three  months  of  the  year  this  will  be 
increased  to  18,000  tons.  Mr.  Shonts  is  ol 
the  opinion  that  the  Government  should  fix 
the  price  of  chrome  ore  for  a  definitt 
period,  as  has  been  done  in  connection  with 
other  war  minerals,  as  a  means  of  en- 
couraging production.  Practically  no  chromt 
was  produced  in  eastern  Oregon  before  the 
war,  as  the  price  was  about  the  same  as 
the  fi-eight  rate,  and  unless  some  protec- 
tion is  provided  by  the  Government  it  is 
expected  that  the  same  condition  will  pre- 
vail after  the  war. 

Hccla  Mining  Co.  paid  a  dividend  of  16c 
on  Sept.  28,  the  disbursement  being  the 
first  since  last  January,  when  dividends 
were  suspended  in  anticipation  of  the  pay- 
ment of  a  heavy  excess-profits  tax.  The 
company  is  capitalized  for  $250,000,  having 
1,000.000  shares  of  the  par  value  of  26c 
During  1917  Hecla  paid  in  dividends  |1.- 
600,000.  In  spite  of  the  labor  shortage 
which  has  materially  reduced  the  lead  pro- 
duction of  the  Coeur  d'Alene  district,  the 
Hecla  company  has  maintained  normal  pro- 
duction. In  announcing  the  current  div- 
idend, stockholders  were  advised  that 
dividends  hereafter  would  be  paid  quarterly 
Instead  of  monthly,  on  the  28th  of  March, 
.June.  September  and  December,  to  stock- 
holders of  record  on  the  first  of  the  dividend 
month.  Last  A])ril  the  company  tenderer 
the  Government  $128,000  in  payment  of  its 
war  tax.  claiming  classification  under  sec- 
lion  210  of  the  war  Excess-Profits  Tax  l„aw 
Up  to  this  time  the  Treasury  Department 
has  taken  no  action  on  the  ten(l(>r,  am 
Hecla  is  therefore  still  "up  in  the  air"  re 
garding  the  (Jovernmcnt's  construction  ol 
the  law  and  the  actual  amount  that  will  bt 
demanded  under  its  provisions.  In  tht 
annual  report  for  1917  James  F.  McCarthy, 
manager    of    the    Hecla,    estimated    the    on 
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'serves  in  the  mine  at  1,326,399  tons,  and 
',  Is  probable  that  these  figures  represent 
,  fair  estimate  at  this  time.  The  shaft 
IS  recently  been  completed  to  the  2000 
vel,  and  a  larpe  station  is  being  cut 
•eparatory  to  crosscutting  to  the  orebody. 
tie  present  lowest  level  is  the  1600.  and 
le  new  level  will  therefore  add  400  ft.  of 
rgin  ground,  which  is  expected  to  be 
illy  as  productive  as  the  workings  above. 

HELENA,  MONT. — Sept.  28 
Butte  Mine  Operators  were  informed  by 
;e  district  exemption  board  that  claims 
•r  exe:nption  would  be  considered  indi- 
[dually  and  not  as  a  class.  In  making 
h  rulings  on  various  cases,  the  board 
fated"  t'.at  it  would  follow  the  regula- 
jons  prei;cribed  by  the  Provo.st  Marshal 
rid  that  miners  would  be  considered  in- 
ividually,  the  same  as  in  other  occiyja- 
bns  regarded  essential  and  described  as 
hecessary." 

JOPLIN,  MO. — Sept.  28 
I  Power  Shovels  to  take  the  place  of 
[lovelers  in  the  zinc  mines  of  the  district 
|re  to  be  given  a  trial.  The  Golden  Rod 
lining  and  Smelting  Co.  and  the  Vinegar 
ill  Zinc  Co.  both  have  purchased  shovels, 
|nd  in  each  case  power  is  to  be  furnished 
ty  electric  motors  operating  underground. 
The  shortage  of  shovelers  is  becoming  more 
3Ute,  and  companies  other  than  the  two- 
lentioned  are  planning  the  installation  of 
ower  shovels  should  these  prove  to  be 
jcces.sful. 

Hltfli-Grade  Zinc  Concentrates  have  at- 
lined  a  new  record  for  the  district  at  the 
uebec  mine,  which  was  recently  placed  in 
peration  near  Douthat,  Okla.  The  first 
ve  cars  of  ore  were  sold  to  the  Fort  Smith 
pelter  Co.  and  assays  for  each  car  were 
4.89',.  64.9,  64.9,  65.0  and  6.5.7%  zinc, 
ir  an  average  of  657c  metallic  zinc  for  the 
ve  cars.  This  is  considered  particularly 
ood.  on  account  of  its  being  the  first  pro- 
iuction  made  at  a  new  concentrator.  More- 
ver.  in  addition  to  the  high  metallic  zinc 
ontent  of  the  concentrate,  it  is  free  of  lime 
nd  iron  and  carries  only  a  trace  of  lead. 
V'ith  only  four  shovelers  working,  156  tons 
if  ore  was  produced  during  the  last  week, 
,16  dirt  showing  a  recovery  ranging  from 
1  to  22  per  cent. 

CALUMET,  MICH. — Oct.  5 
•  The  Recent  Increase  in  Wages  raises  the 
mounts  paid  to  copper  miners  to  the 
quivalent  of  what  is  paid  ip  the  muni- 
ions  and  war  materials  plants.  This  fact 
as  induced  a  small  number  of  the  old-time 
liners  and  trammers  to  return  to  the  dis- 
rict,  but  the  labor  problem  is  still  far 
torn  solved,  and  copper  companies  are 
eriously  considering  appealing  to  the  Gov- 
mment  for  assistance.  At  both  the  Allouez 
nd  Isle  Royale  mines  additional  battery 
ocomotive  tramming  equipment  is  being 
nstalled,  Calumet  &  Hecla  and  Mohawk 
.re  planning  on  further  increase  of  similar 
quipment,  but  deliveries  by  the  manufac- 
urers  are  slow.  It  is  understood  that  the 
niniiig  companies  will  have  no  difficulty  in 
;ecuring  the  exemption  from  the  military 
Iraft  of  their  skilled  or  necessary  men. 
exemptions  will  be  asked  for  all  classes  of 
abor.  as  it  is  estimated  already  5000  men 
lave  left  to  enter  the  armies  and  navies  of 
his    country    and    the    Allies.      Because    of 


the  high  cost  and  delays  in  delivery  of 
e'ectrioal  equipment  for  tramming,  it  i.s 
probable  that  some  of  the  companies  will 
install  mort  rope  haulage.  The  Franklin 
ha.s  an  excellent  system  of  rope  haulage, 
and  this,  in  addition  to  its  method  of  in- 
tensive mining,  has  gained  wide  attention 
as  a  reduction  factor  in  both  mining  and 
tramming  costs.  The  Ahmeek  is  the  only 
mine  in  the  district  which  is  using  mules 
for  tramming,  and  the  company  has  few 
animals.  The  crooked  drifts  at  most  of 
the  properties  make  impossible  the  use  of 
the  rope  haulage  system  entirely.  Copper 
Range,  particularly  at  the  Champion  mine, 
has  had  good  success  with  trolley  locomo- 
tives, but  they  are  to  be  found  in  few  other 
mines  of  the   district. 

TORONTO — Oct.  5 
Gold  Mining  Operators  are  encouraged 
in  the  hope  that  the  government  will  afford 
them  some  measure  of  assistance,  by  the 
recent  visit  of  several  officials  from  the 
Ottawa  mint  to  Porcupine.  The  partv  in- 
cluded J.  Bonar,  B.  Pearson.  Gordon  F. 
Dickson,  and  K.  X.  Entwhistle,  and  it  is 
understood  that  their  purpose  was  to  ob- 
tain first-hand  information  as  to  the  actual 
situation  at  the  mines.  Xo  official  announce- 
ment has  been  made,  but  the  general  im- 
pression is  that  any  relief  granted  may 
take  the  form  of  placing  gold  mines  in  the 
preferred  class  as  regards  delivery  of  sup- 
plies  and   perhaps  a   reduction   in   taxation. 

VICTORIA.  B.  C. — Oct.  1 
The  Dominion  of  Canadn  Assay  Office  at 
Vancouver  is  now  ready  for  the  treatment 
of  platinum  and  other  minerals.  The  equip- 
ment is  the  only  one  of  its  kind  in  Canada, 
and  includes  an  electric  still,  four  fume 
cupboards  whicOi  are  used  in  the  wet 
process  of  refining ;  three  balances  set  on 
concrete  bases,  two  concussion  pulverizers, 
an  electric  furnace,  and  an  oxy-acetylene 
torch. 

The    Removal    of   the   Present   Royalty   on 

the  gold  output  of  Yukon  Territory  is 
being  demanded  by  companies  and  placer 
miners  of  that  district.  Consequently  Dr. 
Alfred  Thompson,  member  of  the  Dominion 
Parliament  for  the  Yukon,  has  announced 
that  at  the  next  session  he  will  ask  that, 
as  a  war  measure,  the  royalty  be  removed. 
He  thinks  that  this  can  be  done  easily  by 
introducing  an  amendment  to  the  Yukon 
Placer  Mining  Act.  Dr.  Thompson  asserts 
that  his  constituents  are  not  requesting  too 
much,  in  view  of  the  increased  cost  of 
mining  and  the  desirability  of  encouraging 
the  output  of  gold. 

The  Establishment  of  an  Analytical 
Laboratory  at  some  central  point  in  the 
province  is  desired  by  mining  men  of 
British  Columbia,  and  an  agitation  to  this 
end  has  been  in  progress  for  some  time. 
In  the  hope  that  his  action  may  induce  the 
authorities  to  take  this  step,  M.  S.  Davys, 
of  Kaslo,  has  offered,  through  the  Kaslo 
Board  of  Trade,  to  furbish  a  building  for 
such  a  mill,  and  it  Is  understood  that  the 
municipal  authorities  will  furnish  the 
necessary  electrical  power.  It  is  admitted 
that  a  laboratory  of  the  kind  would  be  of 
material  service  to  the  operators  of  the 
southern    interior   of  the   province. 

Investigation  of  the   Schedule  of   Charges 

and  the  general  policy  of  the  Consolidated 


Mining  and  Smelting  Co.  of  Canada  tow- 
ard the  operators  of  British  Columbia 
will  probably  begin  soon.  Messrs.  Fowler, 
DeLashmut  and  Anderson,  three  prominent 
mining  men  of  the  province,  who  were 
nominated  by  the  .Associated  Boards  of 
Trade  as  being  the  proper  persons  to  con- 
duct such  an  investigation,  have  accepted 
their  ai)pointment  by  the  dominion  govern- 
ment, the  latter,  apparently,  having  met 
their  wishes  in  regard  to  empowering  them 
to  take  evidence  on  oath  and  also  as  to 
providing  the  finances  necessary  to  enable 
them  to  make  their  work  thorough  and 
complete. 

The  Production  of  Gasuline  In  commercial 
quantities  from  ^as  wells  in  Alberta  is 
possible  as  the  result  of  investigations  of 
Dr.  D.  B.  Dowling,  of  the  Dominion  Geo- 
logical Survey.  At  one  large  gas  well, 
.south  of  Calgary,  a  plant  is  already  In 
course  of  erection  for  the  extraction  of 
gasoline  from  the  gas.  It  is  asserted  that 
t«  sts  of  the  gas  after  the  extraction  of 
the  gasoline  revealed  the  fact  that  the  only 
difference  made  was  a  reduction  of  less 
than  12%  in  the  heat  units.  Though  the 
flow  of  gas  at  the  wells  in  question  is  suffi- 
cient to  meet  any  ordinary  comm  rcial  de- 
mand, Calgary  is  supplied  from  Oi.ier  wells, 
and,  as  there  is  little  chance  of  another 
franchise  oeing  grantid,  the  owners  of  the 
former  are  turning  their  attention  to  the 
production  of  gasoline.  Because  of  the 
scarcity  of  this  fuel,  the  dominion  govern- 
ment is  conducting  a  thorough  .survev  of 
the  natural-gas  district  with  a  vi«  w  to  in- 
creasing Canada's  available  .supply  of  ea.so- 
line. 

The  Minins:  Industry  of  the  Kootenuy 
District,  with  the  exception  of  gold  min- 
ing, has  never  been  more  prosperous  ac- 
cording to  Fred  A.  Starkev,  president  of 
the  Associated  Boards  of  Trade  of  Kastern 
British  Columbia.  Commenting  upon  con- 
ditions, he  said:  "Since  the  outbreak  of 
the  war,  the  silver-lead  properties  of  the 
Slocan  district  have  been  reopened  and 
without  exception  are  doing  well.  Proper- 
ties which  had  been  closed  down  and  did 
not  expect  to  operate  for  a  long  time  are 
producing  more  metal  than  ever  before. 
Clarence  Cunningham  is  now  building  a 
concentrator  at  Three  Forks  to  serve  the 
properties  on  the  Sandon  side  of  the  range. 
He  flr.=t  obtained  the  Queen  Bess  Mine, 
which,  with  little  work,  was  made  a  con- 
sistent producer,  and  now  he  also  controls 
the  Sovereign.  Wonderful,  Van  Roi.  Alamo- 
Idaho,  and  Wakefield,  all  of  which  are 
producing  silver  and  lead.  The  Van  Roi 
and  Hewitt  have  their  own  mills,  and  the 
new  one  will  serve  the  other  properties. 
The  plant  is  to  cost  about  $150,000.  The 
Rosebery-Surprise  Co.,  at  Sandon.  has  just 
taken  over  the  Ivanhoe  and  the  Canadian, 
which  are  old  mines.  The  Slocan  Star  is 
another  good  property,  and  work  is  being 
continued  on  a  nine-foot  vein  in  the  old 
workings  under  the  management  of  R.  H. 
Stewart.  C.  F.  Coldwell  is  working  on  the 
old  Utica  mine,  which  is  now  shippinp. 
The  Cork-Province  is  working  to  full 
capacity,  and  development  in  this  section 
is  greater  than  ever  before.  In  East 
Kootenay  the  Sullivan  mine,  owned  by  the 
Consolidated  Mining  and  Smelting  Co.  of 
Canada,  is  the  biggest  shipper.  Another 
big  producer   is   the   Paradise,    at   Wilmer." 
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ARIZONA 
Cochise  County 

Di^.XN-ARIZONA  (Warren) — Shaft  to  be 
sunk  to  1800  level. 

Coconino    County 

KAIBAB  SMELTIXG  COMPAXY  (Fre- 
ionia) — Organized  by  Cyrus  A.  Phelps  and 
lohn  ,1.  Kamm,  of  Los  Angeles,  for  the  es- 
;ablishment  of  a  smeltery  at  a  point  north 
)f  the  Grand  Canyon. 

Gila  County 

MIAMI  COPPER  (Miami) — Copper  pro- 
luction  during  September  was  5,012,865 
Jounds. 

Mohave    County 

HACKBERRY  (Hackberry)— Shaft  down 
900  ft.  and  station  being  cut.     To  crosscut 

to    vei-i 


AN^TLER  (Kingman) — Shipping  copper 
ore  to  United  Verde  Extension  smeltery. 
Property  owned  by  Commercial  Copper  Co., 
but  has  been  closed  down. 

STAXDARD  MIXERALS  (Kingman) — 
Machinery   being   hauled   for  new   miil. 

TWIXS  (Kingman) — Shaft  being  sunk  to 
300  level,  where  crosscutting  will  be  started 
to  cut  vein  that  faulted  below  the  100  level. 

McrRACKP:X  (Signal) — Erecting  100- 
ton  mill  for  lead-silver  ores.  Long  tunnel 
has  cut  orebody. 

Pima  County 

BLACK  BESS  (Ajo) — Small  mill  in  op- 
eration, handling  gold  and  tungsten  ore 

NEW  CORXELIA  (Ajo) — Opening  sul- 
phide body  and  shipping.     Drift  nearly  com- 


pleted from  250  level  of  shaft  to  gloryhole, 

where  four    steam    shos'els    are    operating. 

Large  additions    being    made    to    leaching 

plant.  Nearly  1000  men  employed. 

Pinal   Count.v 

SILVER  KIXG  (Superior) — Started 
Marcy  mill  that  is  handling  35  tons  a  day 
from  a  1000-ton  dump.  Extraction  claimed 
to  be  907, .  mainly  silver.  Richer  ore  is 
being  shipped. 

Yavapai    County 

HIDDEN'  TREASURE  (Clarkdale) — Op- 
erations will  start  as  .«!oon  as  machinery 
can  be  procured.  C.  W.  Bennett  is  presi- 
dent and  general  manager. 

VERDE  SQI'AW  (Jerome) — Shaft  down 
66   ft.,    bottomed    in    schist    and    quartz   that 
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show  chalcopyrite  and  bornite.  Crosscut- 
ting  will  begin  on  the  250  level. 

Yuma    County 
RED  CLOUD   (Yuma) — Mill  recently  de- 
stroyed by  fire  at  a  loss  of  $100,000. 

CAL1FORXI.4 

Calaveras    County 

UTICA  (Angels  Camp) — Storage  reser- 
voirs have  been  sold  to  Pacific  Gas  and 
Electric  Co.  Has  been  supplying  power, 
light  and  water  to  the  town  for  several 
vears.  but  since  chief  mining  activities  have 
been  restricted  to  the  Gold  Cliff  mine,  the 
large  power  and  light  plant  has  not  been  so 
essential. 

GWIX  (Paloma) — Recent  storms  caused 
shaft  collar  to  cave  and  carry  steel  head- 
frame  into  the  depression.  Plant  is  being 
dismantled  to  be  sold  as  scrap  iron  and 
steel,  greater  part  having  been  already  re- 
moved. 

Eldorado    County 

A  FEDERAL  SMELTERY,  to  be  built 
near  Sacramento  for  the  treatment  of  ores 
in  Eldorado  and  Placer  counties,  will  be 
asked  for  bv  mining  men.  It  is  claimed 
that  the  development  of  surface  ores  car- 
rving  copper,  gold,  silver  and  other  min- 
erals would  be  aided  through  such  an  in- 
stallation. 

CHROME  MIXERS  employed  by  Fisher 
&  McCurdy  have  asked  the  courts  for  the 
attachment  of  a  carload  of  ore  in  payment 
of  wages.  The  court  turned  the  matter 
over  to  State  Council  of  Defense,  which  de- 
cided that  the  men  will  get  their  wages. 

SILICA  DEPOSIT  at  Latrobe  developed 
bv  W.  E.  Beck,  of  Placer^-ille,  for  shipment 
to  San  Francisco,  to  be  used  in  manufac- 
ture of  plaster  and  other  surface  building 
material.  This  is  the  first  silica  ordered 
from  this  region. 

XDOXDaY  COPPER  (Placerville) — To 
be  reopened  and  developed  by  E.  N.  Wilken- 
Eon  and  associates. 

ROCKY  BAR  (Placerville) — Old  ma- 
chinery dismantled  and  sold  to  Union  Iron 
Works.  San  Francisco.  Mine  now  operat- 
ing with  new  installation. 

CHROME  SHIPMENTS  from  Taylor  de- 
posits by  AV.  H.  Smith,  and  amounting  to 
six  cars,  encourage  the  development  of  sul- 
phide ores  and  the  contemplated  installation 
of  a  treatment  plant. 

Inyo    County 

SILVER  REEF  CAMP,  three  miles  south 
of  Yellow  Jacket  Springs,  is  active,  and  sev- 
eral lessi  es  are  mining  silver-lead  ore.  The 
Blind  Springs  Hill,  Mountain  View,  and 
other  properties  are  making  good  showing. 
Joe  Main.  Thomas  Dennison,  John  Meyers, 
William  Welsh,  C.  O.  Clark,  Lee  Currie, 
Frank    Arcularius,    McLean    &    Cooper    and 

A.  B.  Davis  are  all  developing  high-grade 
ores. 

Kern   County 

AMERICAN  DEVELOPMENT  (Brown) 
— Developing  low-grade  gold  veins.  Power 
to  be  developed  from  south  fork  of  Kern 
River.  Situation  is  about  30  miles  north- 
west of  Randsburg. 

Shasta    County 
MAMMOTH      (Kennett) — Smeltery      pro- 
duction   during    September    is    estimated    at 
1,400,000  lb.  of  copper. 

COLORADO 

Teller    Count.v 

ALPHA  AND  OMEGA  (Cripple  Creek) — 
Sinking  to  be  resumed  soon  by  the  Dig 
Gold  Mining  Co.  Shaft  has  been  sunk  to 
270  ft.  and  is  to  be  put  down  anoth  r  lift 
of  100  ft.  A  supply  of  shaft  timbers  is  now 
being  shipped  to  the  porperty.  Company 
contemplates  con.siderable  development 
work  from  the  bottom  of  the  shaft.  David 
Burke    is    superintendent. 

EMMA  AIMEE  (Cripple  Creek) — Mine 
of  Victory  Gold  Mining  Co.   leased  to  John 

B.  Barnes  and  associates,  of  Casper,  Wyo. 
Work  started  on  new  aldit  tunnel  below 
the  old  dump. 

REX  (Cripple  Creek) — Manganese  ore 
has  been  expfjsed  in  several  surface  open- 
irigH,  and  a  vein  has  been  opened  in  a  tun- 
nel at  a  d<pth  1T>  ft.  below  th<-  surface. 
<'ro88CUttlng  is  in  i»rogre8s  from  the  tunnel 
to  determine  the  width  of  the  vein.  Property 
of  the  Rex  Gold  Mining  and  Milling  Co.  is 
leaned  to  the  Lincoln  Mines  and  R.^ductlon 
f'o.  Property  under  option  includes  the 
Ironclad.  Pard.  Magna  '"harta,  Quartzlte. 
and  Annex  claimn.  compri."ing  about  35 
a'-rea.  I^raflng  company  |)lanH  the  erection 
of  a  mill,  and  ground  will  be  broken  soon 
for  the  foundation  of  the  first  unit.  It  is 
ufatfd    that    machinery    for    the    plait    has 


been  ordered.  This  discovery  of  manganese 
in  the  Cripple  Creek  district  is  not  the  first, 
for  12  or  15  years  ago  manganese  miner.als 
were  found  in  the  Chicago  Tunnel,  entering 
Globe  Hill  from  Poverty  Gulch ;  in  the  Al- 
bany Tunnel,  on  the  northwestern  slope  of 
Bull  Hill,  and  in  the  Dexter  mine.  The 
present  discovery  is  the  first  prominent 
find   of   manganese  on    Iron    Clad   Hill. 

DEERHORN  (Victor) — Payable  ore 
cpentd  on  Clifford-Green  lease,  and  trial 
shipment  has  been  made  to  Golden  Cycle 
Mining    and    Reduction    Company, 

GOLD  SOVEREIGN  (Victor) — New  ore- 
body  recently  opened  on  the  fourth  level  by 
lessees  working  through  the  Jackson  shaft. 
Shipments  being  made  to  Golden  Cycle  Min- 
ing and  Reduction  Co.  at  Colorado  Springs. 

ZENOBIA  (Victor) — West  &  Co.  have 
leased  property  and  are  reopening.  Payable 
ore  has  been  cut  by  new  development  work, 
and  shipments  are  being  made. 

IDAHO 

Shoshone   County 

NABOB  CONSOLIDATED  (Kellogg) — 
Completed  winze  from  Nabob  tunnel  that 
provides  outlet  from  two   levels. 

OLD  HICKORY  (Mullan) — To  develop 
Hickory  mine.  Early  workings  consist  of 
three  shafts  and  a  number  of  open  cuts. 
Oscar  Nordquist  is  president  and  manager. 

KENNAN  MINING  (Wallace) — Control 
has  been  taken  over  by  John  A.  Percival, 
of  New  York,  and  development  is  to  begin 
at  once. 

MICHIGAN 

Copper    District 

SENECA  (Calumet) — Diamond  drill  from 
1054-ft.  point  in  shaft  shows  shot  copper  in 
Kearsarge  lode  rock  at  a  depth  of  480  feet. 

HANCOCK  (Hancock) — High-grade  rock 
still  showing  in  two  new  eastern  lodes. 

ISLE  ROYALE  (Houghton) — Richest 
rock  being  hoisted  from  ground  tributary 
to  No  4  shaft  on  Isle  Royale  lode.  Twenty 
tram  locomotives  are  in  use  at  three  shafts. 

AHMEEK  (Kearsarge) — During  Septem- 
ber produced  93,460  tons  of  copper  rock 
from  three  shafts. 

MASS  CONSOLIDATED  (Mass) — Con- 
siderable mass  copper  being  mined. 

OSCEOLA  (Osceola) — During  Septem- 
ber 90,000   tons  of  copper  rock  was  mined. 

WINONA  (Winona) — Has  four  new 
openings  in  the  excellent  grade  of  rock. 
Mill  continues  to  handle  product  of  Winona 
and  Michigan. 

UTAH 

Piute  Connt,v 

FLORENCE  MINING  AND  MILLING 
(Marysvale) — New  roasting  and  leaching 
plant  which  has  (been  under  construction 
at  the  mine  is  nearly  completed.  Several 
trial  runs  have  been  made  on  the  alunite 
ore. 

MINERAL  PRODUCTS  (Marysvale)— 
Mill  treating  200  tons  of  alunite  daily  and 
producing  up  to  40  tons  of  potassium  sul- 
phate. Finished  product  sold  largely  to 
Armour  Fertilizer  Co.  under  contract. 

Salt  Lake  County 

MONTANA-BINGHAM  (Bingham) — Dur- 
ing September  shipped  eight  cars  of  ore, 
largely  low-grade  copper  carrying  some 
silver  and  gold,  from  the  Keystone  tunnel 
of  the  former  Fortuna  workings.  Two  cars 
of  lead-silver  ore  was  also  shipped.  De- 
velopment done  on  main  tunnel  level.  Some 
shortage  of  labor. 

OHIO  COPPER  (Lark)— Rebuilding  of 
IJart  of  mill  recently  damaged  by  fire  in 
progress.  Considerable  activity  at  Lark. 
More  men  wanted  for  various  work. 

CARDIFF  (Salt  Lake) — Thirty-ton  mill 
at  foot  of  second-class  ore  dumps  being 
operated  by  M.  J.  Dailey,  lessee,  is  produc- 
ing concentrates.  Enough  ore  available  to 
operate  till  the  first  of  the  year. 

CANADA 

BritiHh    Columbia 

DRUM  LUMMON  (Douglass  Channel)— 
Building  concentrating  mill  of  Gibson  type. 

MAPLE  LEAF  GROUP  (Franklin  Camp) 
— Has  been  leased.  Considerable  develop- 
ment has  been  done.  The  Union  and  Path- 
finder mines,  of  the  same  district,  may  also 
lie  leased, 

GRANBY  CONSOLIDATED  (Graves 
Point) — Byproducts  plant,  now  under  con- 
struction, will  be  ready  for  operation  in 
January. 

SILVIOU  BELL  (Kaslo) — Equipment  and 
supplies  being  shipped  In.  R.  K.  and  S. 
Oreeri   ;)re   owners. 


WOOLSET  GROUP  (Revelstoke)  - 
Claims  on  Silver  Creek  have  been  lease( 
and  development  is  to  start  immediate!' 
Ore  is  silver-lead. 

DONOHOE  MINES  (Stump  Lake)~R< 
opened.  New  machinery  and  equipment  1 
be  installed,  including  air  compres.sor  an 
drills,  with  additions  to  the  hoisting  plan 
John  D.  Leedy,  of  Seattle,  Wash.,  is  mar 
ager. 

CONSOLIDATED  MINING  AN 
SMELTING  (Trail) — Recent  fire  destroye 
Dwight  &  Lloyd  roaster  building  an 
resulted    in    damage    amounting    to    $40,001 

MINING  AND  PROSPECTING  for  pU 
tinum  on  the  Tulameen  River  is  activi 
having  been  materially  stimulated  by  th 
interest  that  representatives  of  the  Gr€< 
logical  Survey  Branch  are  taking  in  tb 
work.  The  Church  Co.,  of  Tacoma,  Wash 
is  extensively  developing  property  on  tk 
Tuljj.meen  above  Bear  Creek,  having  put  i 
a  big  dam  and  a  200-yd.  flume.  Twent 
men  with  three  large  centrifugal  pumi 
are  working  the  bed  of  the  river  over 
distance  of  700  ft.,  and  recovering  platlnuj 
and  gold.  Several  smaller  outfits  are  t 
work,  and  the  government,  having  estal 
lished  camps  at  Slate  Creek,  is  sinkir 
test  holes  on  the  bars  and  benches  to  di 
termine  the  value  of  the  ground. 

3Ianitoba 

MANDY  (Schist  Lake) — Contract  hj 
been  let  for  the  hauling  of  10,000  tons  i 
copper  ore  from  the  mine  during  the  winte 

Ontario 

ASSOCIATED  GOLD  FIELDS  (Lardi 
Lake) — Has  made  a  rich  discovery  of  gei 
at  the  500  level. 

HURONIA  (Larder  Lake)  —  Arranj. 
ments  have  been   made  to   resume  minln 

DAVIDSON  (Porcupine) — New  ma. 
working   shaft   down   400   feet. 

McINTYRE  (Porcupine) — Opening  t 
new  main  haulage  level  at  depth  of  14( 
feet. 

SHUMACHER  (Porcupine) — Annual  r 
port  to  be  issued  soon  will  cover  peric 
from  Mar.  31,  1917,  to  July  31,  1918,  durir 
which  operations  showed  small  deficit,  a< 
counted  for  by  property  being  closed  pa; 
of  time. 

WHELPDALE  (Porcupine) — Will  resun 
work. 

ADANAC  (Cobalt) — Several  good  silv« 
veins  and  stringers  have  been  cut  at  tl 
310  level. 

FOSTER  (Cobalt)— Leased  by  C.  ] 
Campbell  and  F.  Fairburn,  and  undergrour 
work  will  soon  be  started.  Ten  carloac 
of  ore  have  been  shipped  from  the  o 
dumps,  which  contain  about  13,000  tons,  ii 
eluding  some  of  high  grade. 

KERR  LAKE  (Cobalt) — Annual  repo 
for  year  ended  Aug.  31  shows  output  i 
2,582,933  oz.  silver  with  ore  reserves  e 
timated  at  1,637,000  oz.  Net  earnings  we) 
$1,899,804,  and  surplus  was  $1,022,317. 

LA  ROSE  (Cobalt) — Operating  sortir 
plant  at  the  Violet  property  for  recovery  < 
high  grade  from  the  new  discovery.  Shi) 
ping  mill  ore  to  the  concentrator. 

MINING  CORPORATION  (Cobalt)— Ii 
vestigating  properties  in  British  Columb 
near  Hope  ;  also  has  an  option  on  the  Ei 
gineer  <3old  Mines,  in  the  Atlin  distrlc 
Northern   British   Columbia. 

NIPISSING  (Cobalt)— Has  cancelled  o] 
tions  on  Matachewan  properties. 

OPHIR  (Cobalt) — The  Mining  Corpon 
tion  has  sunk  a  125-ft.  winze  15  or  20  i 
from    the    contact. 

SAVAGE     (Cobalt) — Shipping    daily 
McKinley-Darragh  mill. 

ONTARIO-KIRKLAND   (Kirkland  Lai 
— Has  installed  an  electric  plant,  and 
sink  main  shaft  from  100  to  300   level. 

ORR  GOLD  MINES  (Kirkland  Lake)? 
Injunction  issued  in  favor  of  the  minorll 
interests,  restraining  the  completion  of  tl 
deal  for  control  with  the  Kirkland-Porphyj 
Co.,  has  been  extended  until  October  7 

TECK  HUGHES  (Kirkland  Lake) — Wol 
has  been  resumed. 

BOSTON  CREEK  (Boston  Creek) — S« 
brought  by  John  Papassimaker,  of  the  . 
A.  P.  Syndicate,  against  this  company  ha 
ing  been  amicably  settled,  work  on  tl 
property  will  be  resumed  soon.  Negotl 
tlons  between  the  company  and  the  Ii.  A, 
Syndicate  for  the  amalgamation  of  the  coi 
pany   are  understood   to   be  progressing, 

BOSTON  GOLD  LEAP  (Boston  Creek)' 
No.  5  vein,  showing  free  gold,  has  be 
stripped   for  several   hundred   feet. 

PATRICIA  (Boston  Creek) — Mill  clot 
down   on   account   of  fuel   shortage 
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The  Market  Report 
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SILVER  AND  STERLING  EXCHANGE 


vt. 


Storl- 


J'.'x 
change 


4  7550 

4  7550 

j>  |4  7550 


Silver 


New 
York. 
Cents 


lOIJ 
)0U 
lOIi 


Lon- 
don, 
Pence 


49i 
49i 
494 


Oct. 


Sterl- 
ing 
Ex- 
change 


4.7550 
4  7550 
4  7550 


Silver 


New 
York, 
Cents 


Lon- 
don, 
Pence 


tOU  49^ 
lOli  49i 
10li|49J 


•V—  York  quotations  are  as  reported  by  Handy 
nan  and  are  in  cents  per  troy  ounce  of  bar 
")9  fine.    London  quotations  are  in  pence  per 
ly  uuuce  of  sterling  silver,  925  fine. 

^  .  = 

\aLY  PRICES  OF  METALS  IN  NEW  YORK 

Zinc 


t. 

Copper 

Tin 

Lead 

Electro- 
lytic 

Spot. 

N.  Y. 

St.  L. 

*26 

t 

8.05 

7.75 

*26 

t 

8.05 

7.75 

*26 

t 

8.05 

7.75 

*26 

t 

8.05 

7.75 

*26 

t 

8.05 

7.75 

*26 

i' 

8.05 

7.75 

St.  L. 


8.65 
@8.75 

8  55 
@8.65 

8.55 
@8.65 

8.40 
@8.50 

8.30 
@8.40 

8.25 
@8.35 


*  Price    fixed    by    agreement    between    American 
ipper  producers  and  the  U.  S.  Government,  accord- 
;  to  official  statement  for  publication  on  Friday, 
ptember  2 1 ,  1 9 1 7,  and  July  2,  1918. 
t  No  market. 

•The  above  quotations  (except  as  to  copper,  the 
■ice  for  which  has  been  fixed  by  agreement  between 
inerican  copper  producers  and  the  U.  S.  Govern- 
ent,  wherein  there  is  no  free  market)  are  our 
•praisal  of  the  average  of  the  major  markets  based 
nerally  on  sales  as  made  and  reported  by  producers 
id  agencies,  and  represent  to  the  best  of  our  judg- 
ent  the  prevailing  values  of  the  metals  for  the 
liveries  constituting  the  major  markets,  reduced  to 
.sis  of  New  York,  cash,  except  where  St.  Louis  is 
e  normal  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
gets  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  0.10c 
low  the  price  of  wirebars,  cakes  and  ingots. 
Quotations    for   spelter   are    for    ordinary    Prime 
eetern  brands.     We  quote  New  York  price  at  35c. 
r  100  lb.  above  St.  Louis. 


LONDON 


Copper 

1   Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

3M. 

Spo' 

■.M. 

28, i 
28J 

28i 
28i 
28J 

)ct. 

Spot 

3  M. 

Spot 

3 

4 
5 
7 

8 
9 

122 
122 

i22 
122 
122 

122 
122 

122 
122 
122 

137 
137 

i37 
137 
137 

337^ 
337i 

337i 
3371 
337i 

337i 
337i 

3371 
3371 
337i 

29.', 
291 

29i 

29^ 

54 
54 

54 
54 
54 

The  above  table  gives  the  closing  quotations  on 
indon  Metal  Exchange.  All  prices  are  in  pounds 
irling  per  ton  of  2240  lb.  For  convenience  in 
mparison  of  London  prices,  in  pounds  sterling  per 
40  lb.,  with  American  prices  in  cents  per  pound 
;  following  approximate  ratios  are  given,  reckoning 
change  at  $4.7515:£29i  =6.2576c.;£54  =  11. 4545c.; 

I0=23.3333c.;  £1  25  =26.515lc.;  £260  =55. 1513c.; 
180  =  59. 3937c.;     £300  =  63.6362c.     Variations,   £1 

0.2121205c. 


Metal  Markets 

NEW    YORK — Oct.    9,    1918 

In  such  markets  as  are  free,  and  there- 
re  reflect  economic  factors,  the  over- 
adowing  influence  this  week  was  the 
ospect  of  an  early  peace. 
Copper — The  situation  is  even  more  acute, 
ring  to  increased  Governmental  demands, 
lile,  on  the  other  hand,  the  production  of 
fined  copper  each  month  falls  below  ex- 
ictations.     The  production  this  month  will 


be  diminished,  possibly  to  the  extent  of 
10  million  pounds,  by  the  explosion  of  an 
ammunition  plant  near  Perth  Amboy  on 
Oct.  5.  Some  trifling  damage  was  done  to 
the  Raritan  works,  but  both  Maurer  and 
Chrome  escaped  injury.  However,  at  each 
of  these  plants  the  men  failed  to  appear 
for  work  on  Saturday,  Sunday  and  Mon- 
day, and  the  diminished  production  will  be 
on  that  account. 

Advices  from  Japan  indicate  that  stocks 
of  copper  are  accumulating  in  that  coun- 
try, where  the  producers  are  unwilling  to 
sell  for  delivery  to  Europe  or  America  at 
the  prices  fixed  by  the  United  States  and 
Allied    countries. 

The  matter  of  copper  price  after  Nov.  1 
is  to  be  discussed  by  producers  and  the 
price-fixing  committee  of  the  War  Indus- 
tries Board  on  Oct.   23. 

Copper  Sheets — The  base  price  of  copper 
sheets  remains  at  35ic.  per  lb.  Copper  wire 
IS  quoted  at  29J  to  30c.  per  lb.  f.o.b.  mill, 
carload  lots,  subject  to  any  change  in  the 
price   of  copper. 

Tin — There  is  no  longer  any  market  of 
any  kind.  The  American  Steel  Products 
Co.  is  now  the  sole  importer  for  all  kinds 
of  tin,  Chinese  and  Banka  included.  Im- 
port licenses  for  Chinese  and  Banka  tins 
will  not  be  granted  on  any  other  conditions. 
The  Steel  Products  Co.  will  attend  to  the 
distribution  of  all  lots  of  tin  in  excess  of 
10  tons  through  the  American  Iron  and 
Steel  Institute.  The  price  and  terms  will 
be  regulated  by  the  War  Industries  Board. 
This  eliminates  everybody  except  the  Steel 
Products  Co.  and  the  jobbers  and  dealers 
in  small  lots. 

An  Allied  Purchasing  Executive. — The 
following  notification  was  issued  on  Sept. 
5   by  the   British   authorities. 

"An  Inter-Allicd  Tin  Executive  has  been 
established  to  sit  in  London  to  control  the 
price  and  distribution  of  tin  for  the  Allies. 

The  following  are  the  names  of  the  exec- 
utives and  the   countries  they  represent: 

"Great  Britain :  Sir  Leonard  W.  Llew- 
elyn, controller  of  raw  materials  depart- 
ment. Ministry  of  Munitions ;  W.  A.  Ten- 
nant.   tin  controller.   Ministry  of  Munitions. 

"United  States:  George  M.  Armsby,  chief 
of  the  tin  section  of  the  War  Industries 
Board ;  John  Hughes,  chairman  of  the 
American  Steel   Institute. 

"Prance:   Lieutenant   Sauvage. 

"Italy — Colonel    Riggi. 

"The  secretarial  duties  will  be  carried 
out  by  H.  A.  Buck,  the  secretary  of  the 
London  Metal  Exchange,  who  is  also  a 
member  of  the  British  Tin  Control  Com- 
mittee." 

licad — The  situation  is  easier.  Produc- 
tion is  being  maintained,  but  the  easier 
tendency  is  due  mainly  to  the  success  of 
the  Lead  Producers'  Committee  in  check- 
ing some  kinds  of  consumption. 

The  Lead  Producers'  Committee  for  War 
Service  is  now  allotting  and  clearing  all 
carload  shipments  of  virgin  lead,  both  do- 
mestic and  bonded,  refined  and  antimonial. 
In  order  to  distribute  most  equitably  the 
supply  of  lead  remaining  after  provision 
has  been  made  for  U.  S.  Government  or- 
ders, the  Lead  Producers'  Committee  for 
War  Service  requests  information  relative 
to  all  purchases  made  during  1915,  1916 
and  1917.  A  card  that  is  to  be  so  filled 
out  as  to  provide  this  information  has  been 
sent  to  all  buyers. 

Following  is  a  list  of  "chief  uses"  of 
lead.  Buyers  are  asked  to  name  one  only 
in  the  place  provided  on  the  card  for  that 
purpose:  Batteries,  brass,  bullets  and 
shot,  car  seals,  cable,  foil,  locomotives, 
mixed  metals,  paints  and  colors,  railroad 
equipment  f other  than  locomotive),  retail 
sales,  shrapnel,  sheets,  pipes,  bends,  etc., 
steel  mills. 

Zinc — The  market  went  off  rather  sharply 
from  day  to  day.  October  spelter  is  not  very 
plentiful,  but  there  were  offers  to  sell  No- 
vember-December, which  was  offered  freely 
from  a  good  many  quarters.  At  the  close 
October  spelter  was  freely  offered  at  88 
and  November-December  at  8i,  and  it  was 
doubtful  whether  those  prices  could  be 
realized. 

There  were  some  large  sales  of  high- 
grade  spelter  at  something  less  than  the 
maximum  price. 


The  American  Metal  Co.  found,  owing  to 
the  great  increa.se  in  the  cost  of  smelting, 
that  it  was  advantageous  to  Itself  to  sur- 
render Its  share  holdings  in  the  Con.soli- 
dated  Interstate  Callahan  Mining  Co.  In 
consideration  of  the  cancellation  of  its 
smelting  contract  with  that  company,  which 
was     made  on  ante-bellum   terms. 

Zinc  Sheets — Unchanged  at  $15  per  100 
lb.  less  usual  trade  discounts  and  extras  as 
per  list  of  Feb.  4. 


Other  Metals 

Alnminnm — Unchanged  at   33c.    per   lb. 

Antimony — The  market  was  dull  and  a 
little  weaker.  We  quote  spot  at  14((i)14ic. 
October  shipments  from  the  Orient  were 
quoted  at   i:ik^(vUic.,  c.i.f.,  in  bond. 

Binmutlt — Metal  of  the  highest  purity 
for  pharmaceutical  use  is  quoted  at  $3.50 
per  lb.  for  wholesale  lots — 500  lb.  and  over. 

Ciidmlum — This  metal  is  quoted  at  $1.50 
(n)2  per  pound. 

NMckel — Market  quotation:  Ingot.  40c.; 
shot,    43c. ;    electrolytic,    45c.   per   pound. 

Quicksilver — Strong  at  $125®130.  San 
Francisco  reports,  by  telegraph,  $120, 
steady. 

The  matter  of  quicksilver  price  is  to  be 
discussed  at  a  meeting  on  Oct.  25,  between 
the  producers  and  representatives  of  the 
War  Industries  Board. 

Silver  and  Platinum 

Silver — Based  on  fixed  prices,  London 
49Jd.  and  New  York  $1.018J  for  999  fine, 
considerable  business  has  been  done  ac- 
cording to  Federal  Reserve  Bank  terms 
and  regulations.  Shipments  to  London  for 
the   week   ending   Oct.    5,    1,933,000   ounces. 

Pixley  &  Abell's  circular  states  that  the 
Indian  currency  returns  for  Aug.  15  and  22 
show  a  substantial  increase  in  silver  coin 
and  bullion.  The  total  amount  now  held, 
in  and  out  of  India,  is  2429  lacs,  as  against 
1044  lacs  on  Apr.  7  last.  On  Aug.  24  there 
were  in  Shanghai  24,500,000  taels  of  sycee 
and    14,300,000   Mexican   dollars. 

Mepican  dollars  at  New  York:  Oct.  3, 
78  ;  Oct.  4,  78  ;  Oct.  5,  78  ;  Oct.  7,  78  ;  Oct. 
8,    78  ;    Oct.    9,    78. 

Platinum,  Palladium  and  Iridium — Prices 
fixed  at   $105,   $135  and   $175.   respectively. 


Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Oct.  5 — Blende,  per  ton.  high, 
$77.90;  basis  60%  zinc,  premium,  $75; 
Class  B,  $65  0' 60;  Prime  Western.  $55(fi;50; 
calamine,  basis  40%  zinc,  $40ifi)35.  Aver- 
age selling  prices:  blende.  $53.73;  cala- 
mine,   $34.45  ;    all    zinc   ores,    $52.84. 

Lead,  high,  $105.25;  basis  80%  lead, 
$103f?100;  average  selling  price,  all  grades 
of  lead,    $101.40  per   ton. 

Shipments  the  week:  Blende,  10.541; 
calamine,  459  ;  lead,  1742  tons.  Value,  all 
ores  the  week,   $779,890. 

Though  some  blende  was  sold  early  in 
the  week  at  $55  basis,  on  FViday  only 
$52  50  was  bid.  and  some  ore  was  pur- 
chased on  $50  basis  today.  All  night  work 
has  been  suspended  at  the  FCagle-Pieher 
company's  mines,  which  made  it  possible 
for  several  new  ones  to  start  and  for  at 
least  one  mine  to  resume  double-shift  work. 
The  general  tendency  is  toward  a  lowering 
output,  owing  to  the  large  number  of  men 
that  have  been  called  from  the  district, 
and  production  will  be  further  restricted  as 
men  are  called  into  the  service  by  the 
draft. 

Platteville,  Wi.s.,  Oct.  5. — Blende,  basis 
60%  zinc,  highest  price  reported,  $75.60; 
base  price  for  premium  grade,  $75 ;  base 
price  for  high-lead  blende,  $52.  Lead  ore. 
basis  80%  lead.  $97.50  per  ton.  Shipments 
reported  for  the  week  were  2074  tons 
blende,  73  tons  galena,  and  611  tons  sul- 
phur ore.  For  the  vear  to  date  the  totals 
are  98.752  tons  blende.  6001  tons  pale-v.i 
and  36.362  tons  sulphur  ore.  During  the 
week  3087  tons  blende  was  shipi>ed  to 
-separating  plants 
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'Other  Ores 


Cliponi^fbre — Reported    unsalable. 

Mi.n„.«nese     Ore — Unchanged. 

Molybdenum  Ore — Xo  business  reported. 

Pyrites— Prices  of  domestic  pyrites  are 
determined  by  negotiation  bet\veen  buyer 
and  seller.  Prices  range  between  28  and 
34c.  per  unit  according  to  location. 

Tnnssten — The  actiyitv  in  this  ore  has 
decreased,  although  the  higher-grade  ores 
are  still  in  demand.  High-grade  scheelite 
has  .'^old  for  $25  to  $26  per  unit  and  high- 
grade  wolframite  for  $25  50  por  unit.  Low- 
grade  ores  are  dull,  and  are  Quotefi  at 
$19  to  $24  per  unit,  according  to  amount 
and   kind  of  impurity. 

Iron  Trade  Review 

PITTSBURGH — Oct.    « 

It  is  believed  that  October  will  prove 
a  record-breaking  month  in  steel  produc- 
tion. September  is  known  to  have  shown 
a  substantial  gain  over  August,  although 
the  precise  figures  are  not  available.  The 
.-■liarp  increase  in  output  is  attributable  in 
part  to  the  progresr  of  the  season,  Octo- 
ber being  always  a  month  of  favorable 
weather,  and  in  part  to  improvement  in  the 
quality  of  coke  furnished  the  blast  furnaces. 

Xo  further  restrictions  have  been  an- 
nounced as  to  the  production  of  any  fin- 
i.<:hed  steel  lines,  and  the  chief  conservation 
work  of  the  War  Industries  Board  is  in 
the  direction  of  reaching  agreements  with 
consumers  whereby  they  will  use  less  iron 
and  steel.  These  agreements  are  made 
chiefly  with  those  who  are  entitled  to 
priorities  or  have  a  high  place  in  the 
preference  list,  as  other  consumers  would 
not  receive  material  in  any  event.  Thus 
the  makers  of  talking  machines  are  ad- 
vised to  discontinue  such  manufacture  en- 
tir-lv  bv  the  end  of  the  year.  Makers  of 
agricultural  implements,  who  are  entitled 
to  B-2  priority,  are  to  consume  no  more 
than  15'~r  as  much  iron  and  steel  in  the 
twelvemonth  beginning  Oct.  1,  1918.  as 
in  the  preceding  twelvemonth,  and  this  cur- 
tailment is  expected  to  save  500,000  tons, 
the  major  part  being  pig  iron,  which  will 
be  reflected  in  a  still  greater  steel  output, 
as  the  supply  of  pig  iron  has  been  limit- 
ing steel   production. 

The  latest  indications  are  that  the 
economies  arranged  in  the  use  of  steel  will 
be  approximately  balanced  by  the  addi- 
tional war  requirements  that  have  been 
coming  up.  so  that  it  will  be  impossible  to 
reduce  the  estimate  that  fully  23.000,000 
net  tons  of  finished  rolled  steel  is  needed 
for  the  current  half  vear.  With  production 
at  about  9.000.000  tons  in  the  last  three 
months,  and  promising  to  be  materially 
heavier  in  the  current  quarter,  there  will 
still  be  a  considerable  deficit,  and  the 
priority  system  will  have  to  take  care  of 
that. 

Vie  Iron — Blast  furnaces  report  some  im- 
provement in  the  quality  of  coke  received, 
conducing  to  heavier  outputs,  but  aver- 
age quality  is  still  far  below  former 
standards.  Output  in  the  first  half  of  the 
year  is  officially  reported  at  18,227,730 
gross  tons,  showing  a  loss  of  over  a  mil- 
lion tons  from  the  output  in  either  half 
of  1917,  this  being  due  to  the  railroad 
blockade  early  in  the  year.  Output  in  the 
.second  quarter  was  at  the  rate  of  more 
than  20,000.000  tons  for  a  half  year,  and 
production  at  present  is  still  heavier. 
There  are  practically  no  market  transac- 
tions, distribution  being  in  the  hands  of 
the  pig-iron  committee,  and  new  wants 
arising  cannot  b<-  sati'-fi^d  except  by  se- 
curing an  allocation  from  the  committee. 
The  market  remains  fiuotaTTle  as  follows: 
Bessemer.  $35.20  :  basic.  $33  ;  Xo.  2  foun- 
dry, $34;  malleab".  •.  $34.50:  forge,  $33. 
f.o.b.  furnace,  freight  to  Pittsburgh  from 
the  Valleys  being  ♦1.40  and  from  six  de- 
tached   furnaces   somewhat    less. 

Kteel — The  recent  order  that  unfinished 
steel  may  not  be  sold  to  a  buyer  who  will 
re.«e!I  without  advancing  the  stage  of 
manufacture  cuts  out  the  usual  merchant 
op'-ratlon  of  middlemen,  but  it  does  not 
appear  that  it  would  prevent  the  middle- 
man acting  a.H  a  broker,  the  contract  being 
drawn  V)etw<<-ii  jiroducer  and  consumer 
and  the  brolo-r  merely  receiving  a  <;ommiH- 
iilon  from  the  producer.  Scarcely  an.\  steel 
in  available  in  any  event.  We  quote:  Bil- 
lefB,  $47.50  :  Hheet  barn  and  small  billets. 
$51;  Blabs,  $50;   wire  rods.   $57 

Frrpo»llojr» — Ferron 
fairly  .'tctlve  for  flrHt   ' 


'tow     no     ui.- 

■•upplled       \%  '      I 
at    $250.    dellv.r. 
for     hlKher     miiMr. 


•  •ontinues 
s'.  Iiut  con- 
i  to  their 
70';  ferro- 
wiih  $3.50 
nt<nt. 


Coke — Coke  production  continues  at  a 
good  rate  as  regards  tonnage,  and  quality 
is  said  to  be  improving.  Distribution  is 
now  proceeding  smoothly.  We  quote  Con- 
nellsville  at  $6  for  furnace,  $7  for  foundry, 
$7.30  for  crushed,  over  .=5-in.,  and  clean 
screenings  from  old  dumps,  over  J-in.,  at 
$5.50,  per  net  ton  at  ovens,  these  being 
Government  limits,  with  no  shading. 


MONTHLY 

AVERA( 

3E  PRICES  OF  METALS 

Silver 

New  York 

London 

1916 

1917 

1918 

I9I6 

I9I7 

1918 

Jan 

1  eb 

Mar 

April. . . . 

May 

June. .  .  . 

luly 

Aun.    ... 

Sept  

Oct 

Nov 

Dec 

56.775 
56 . 755 
57  935 
64.415 
74  269 
65.024 
62.94C 
66  083 
68  515 
67 . 855 
71.604 
75 . 765 

75.630 
77 . 585 
73.861 
73.375 
74.745 
76  971 
79.010 
85 . 407 
100  740 
87.332 
85.891 
85 . 960 

88 . 702 
85.710 
88.082 
95.346 
99 . 505 
99.500 
99 . 625 
100.292 
101.125 

26 . 960 
26  975 
27.597 

30  662 
35  477 

31  060 
30 . 000 
31.498 

32  584 
32   ,361 
34.192 
36.410 

36.682 
37.742 
36.410 
36.963 
37.940 
39.065 
40.110 
43.418 
50  920 
44 . 324 
43 . 584 
43.052 

44.356 
42.792 
43 . 620 
47.215 
48.980 
48.875 
48.813 
49.077 
49.500 

Year. . 

65.661 

81.417 

31   315 

40.851 

Xew  York  quotations  cents  per  ounce  troy,  fine  silver; 
London,  pence  per  ounce,  sterllni;  sliver,  0.925  fine. 


New  York 

London 

Copper 

Electrolytic 

Standard 

Electrolytic 

1917 

1918 

1917 

1918 

1917 

1918 

Jan   .  . 
Feb     . 
Mar... 
April.. 
May   . 
June   . 
Jul.v  ... 
Aug.,  . 
Sept.  . 
Oct 
Nov    . 
Dec. . 

28 . 673 
31.750 
31.481 
27.935 
28,788 
29,962 
26.620 
25 , 3.80 
25.073 
23.500 
23 . 500 
23 . 500 

23  500 
23  500 
23  500 
23 , 500 
23 , 500 
3  ,  500 
25  904 
26 , 000 
26.000 

131.921 
137.895 
136.750 
133.842 
130.000 
130.000 
128.409 
122,391 
117. 500 
110.000 
110.000 
110.000 

110.000 
1 10 . 000 
110.000 
110.000 
110  000 
110.000 
119.913 
122.000 
122.000 

142  895 
148.100 
151.000 
147.158 
142 . 000 
142.000 
140   400 
137,00(1 
135.2.')0 
125.000 
125  000 
125.000 

125.000 
125.000 
125.000 
125.000 
125.000 
125.000 
134.913 
137  000 
137.000 

Year 

27.180 

124.892 

138.401 

Tin 

New  York 

London 

1917 

1918 

1917 

1918 

January 

February 

44.175 
51    420 
54.388 
55.910 
63    173 
62.053 
62   570 
62.681 
61.542 
61.851 
74  740 
87.120 

85 . 500 
92  000 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

185.813 
198  974 
207   443 
220.171 
245.114 
242.083 
242    181 
243 . 978 
244.038 
247 , 467 
274.943 
298 . 556 

293.227 
311.525 
318  875 

April     

May 

329.905 
364.217 

331   925 

July 

360.347 

380.900 

September 

343.905 

November 

December 

Av.  year 

61.802 

237.563 

(a)  No  average  compute  i . 


Lead 

New   York 

St.    Loula 

London 

1917 

1918 

1917 

1918 

1917 

1918 

January 

February. . . 

March 

April 

May 

June 

July 

August 

September 

October 

November.  . 
December.... 

7   626 
8,636 
9,199 
9.288 
10.207 
11.171 
10.710 
10.594 
8.680 
6.710 
6.249 
6.375 

6.782 
6.973 
7.201 
6.772 
6.818 
7.611 
8,033 
8.050 
8.050 

7. 530 
8 .  595 
9    120 
9   158 
10  202 
11,123 
10.644 
10  518 
8.611 
6.650 
6.187 
6  312 

6  684 
6.899 

7  091 

6  701 
6.704 
7.511 

7  750 
7,750 
7.750 

30 , 500 
30 . 500 
30.500 
30 . 500 
30   500 
30 . 500 
30  .500 
30  500 
30  500 
30 . 500 
30 . 500 
30.500 

29.50 
29.50 
29.50 
29.50 
29.50 
29.60 
29.50 
29.50 
29.. 50 

Year 

8.787 

8.721 

30.500 

Spelter 


New 

York 

St.   I 

1917 

1918 

1917 

9   619 

7.8.36 

9  449 

10  045 

7.814 

9   875 

10   300 

7.461 

10    1.30 

9   4.59 

6.890 

9 .  28!) 

9 .  362 

7.314 

9.192 

9   371 

8.021 

9.201 

8  643 

8,688 

8,473 

8  360 

8,985 

8,190 

8   136 

9.442 

7.966 

7.983 

7.813 

7.847 

7.672 

7.685 

7  510 

8.901 



8  813 

1918 


7  661 
7.639, 
7 .  286 
6  715 
7,  114 
7.791 

8  338 
8  635 
9.092 


1917 


48  329 
47  000 
47.000 
54  .  632 
54  000 
54 . 000 
51  000 
54  000 
54  000 
54 . 000 
54.000 
54 , 000 


1918 


52.413 


54 , 000 
54 . 000 
.54.000 
54 . 000 
54  000 
54  000 
54 , 000 
54  000 
54 . 000 


New  York  and  St.  Louis  quotations,  cents  per  pound. 
London,  pounds  sterling  per  long  lun. 


ilKher 
HpleKelelMen   at    l?.^.   furnace,   with 
'•umorn  of  a   little   Hhading. 


No.  2 

Pig  Iron, 
Pgh. 

Bcssemert 

Basic  t 

Foundry 

1917 

1918 

1917 

1918 

1917 

1918 

January 

$35   95 

537   25 

$30  95 

$33   95 

$30   95 

$33 , 95 

February 

36   37 

37   25 

30   95 

3;!   95 

30  95 

33  95 

March. 

37   37 

37   25 

33    td 

33   95 

35   91 

33 ,  95 

April 
May 

42   23 

36    1 5 

3H   90 

32   1)5 

40  06 

33 ,  95 

46  94 

36   20 

42    HI 

:)3   00 

43.  ()0 

34.00 

June 

54    22 

36   36 

50  05 

:i:t  1 6 

50    14 

34.16 

July 

67   45 

3ti ,  60 

53   HO 

33    lO 

.53   95 

34 .  40 

August 

54    1 7 

36   60 

50.37 

33  .  40 

53   95 

34  .  40 

KcptemIxT 

4(1  40 

:<6.60 

42   24 

33 .  40 

4S  5 

34 .  40 

October, 

37  25 

33  95 

33  95 

November 

37  25 

33 .  96 

33 .  95 

December 

37.26 

33.06 

33  06 

Year 

143.67 

139.62 

S40  83 

STOCK  QUOTATIONS 


N.  Y.EXCH.f  Oct.    8    BOSTON  EXCH.*  Got; 


Alaska  Gold  M 

Alaska  Juneau 

Am.Sm.&Ref..com... 
Am.  Sm,  &  Ref..  pi... 
Am.  Sm.  Sec,  pi.,  A. 

Am.  Zinc 

Am.  Zinc,  pf 

Anaconda 

Batopilns  Mln 

Bethlehem  Steel  . .  . 
Butte  &  Superior  .  . 
Butte  Cop.  &  Zinc. . 

Cerro  de  Pasco 

Chile  c;op 

Chlno 

Colo. Fuel  &  Iron.. .  . 

Crucible  Steel 

Crucible  Steel,  pf .... 

Dome  Mines 

Federal  M.  &  S.,  ,  . 
Federal  M.&S.,pf.. 
Great  Nor. ,  ore  ctf  . 
Greene  Cananea  ,  . 
Gulf  States  Steel..    . 

Homcstake 

Inspiration  Con   .  . 
International  Nickel 

Kennecott 

Lackawanna  Steel.. . 

Mexican  Petrol 

Miami  Copper 

Nat'lLead,  com,  ,  , 
National  Lead ,  pf . . . 

Nev.  Consol 

Ontario  Mln 

Ray  Con 

Republic  I.&S.,com . 
Republic  I.  &S.,pf.. 

Sioss-ShelTleld 

Tennessee  C.&C.  .  . 

U.S.  Steel,  com 

U.S.  Steel,  pf 

Utah  Copper 

Va.  Iron  C.&C 


3! 

7^ 
104  S 
89 
15} 
51  i 
69 

1} 
72  S 
24 
10} 
35 
18f 
39  5 
43 
55  S 
89 
10} 
10 
38 
29  i 
4!)  J 
71 
89 
55  J 

30; 

33  i 

75 
117V 

28  J 

57; 
103 

19? 
71 

24  S 

87 

99} 

62 

165 
107  V 
llOi 

83 

70 


BOSTON  CURB*     Oct.    8 


Alaska  Mines  Corp. 

Boston  Kiy 

Boston  &  Mont 

Butte  &  Lon'n  Dev. 

Calaveras 

Chief  Con 

Contact 

Corbin 

Cortez 

Crown  Reserve.    .  . 

Crystal  Cop 

Kagle<fe  Blue  Bell  . 

First  Nat.  Cop 

Houghton  Copper.. 

Intermountain 

Iron  Cap 

Mexican  Metals. 
Mines  of  America  . 
Mojave  Tungsten.. 
Nat.  Zinc  &  Lead    . 
Nevada-Douglas.   . 

New  Baltic 

New  Cornelia 

Oneco 

PaciOc  Mines  

Rex  Cons 

Yukon  Gold 


t.I2 
.75 
.44 
.14 
.50 
3 

t.l5 
.25 
.10 
.15 
.45 
2} 
li 
.35 

J.  05 
18S 
.26 
.90 
.07 
.10 
..35 
.75 
17 
.15 

t..35 
.06 
.87 


SAN  FRAN.* 


Oct.    8 


Alta 

Andes 

Best  &  ^elcher. . . 

Caledonia 

Challenge  Con 

Confidence 

Con.  Virginia 

Gould  &  Curry..  . 
Hale  &  Norcross.. 
.Tacket-Cr.  Pt.  . . 

Mexican 

Occidental 

Ophlr 

Overman 

Savage 

Sierra  Nevada .... 

Union  Con 

Utah  Con 

Belmont 

Jim  Butler 

MacNamara 

Midway 

Mont.-Tonopah.  . 

North  Star 

Rescue  Eula .  . 
West  End  c:on  .  . 

Atlanta 

Booth 

Comb.  Frac 

Florence 

Jumbo  Extension 
Kewanas 

Nevada  Hills 

Nevada  Packard 
Round  Mountain. 
Sliver  Pick 
White  Caps 
Bl-;  Jim 
United  ICastern.   . 


1.7.1 


COLO.  SPRINGS*  0(^t.     1 


(;r<'8son  c;on. 

Doctor  Jack  Pot. 

Elkton  Con 

HI  Paso 

(iold  Sovereign 

(;ol(len  Cycle 

(Jranlte 

Isabclln   

Mary  McKlnney 

Portland 

United  C;old  M ,  . 
Vindicator 


Adventure 

Ahmeek 

Algomah 

Alloiiez .  .  . 

Ariz.  Com.,ctfs.. . 

Arnold 

Bingham  Mines... 

Bonanza 

Butte-Balaklava. . 
Calumet  &  Ariz.. . 
Calumet  &  Hecla. 

Centennial 

Copper  Range. . .  . 

Daly  West 

Davis-Daly 

East  Butte 

Franklin 

Granby 

Hancock 

Hedley 

Helvetia 

Indiana 

Isle  Royale 

Keweenaw 

Lake 

La  Salle 

Mason  Valley.  . 

Mjiss 

Mayflower 

Michigan 

Mohawk 

New  Arcadian.  . 
New  Idria.  .  . 
North  Butte. . 

North  Lake 

Ojibway 

Old  Dominion,..  . 

Osceola 

Qulncy 

St.  Mary's  M.  L.. 

Santa  Fe 

Seneca 

Shannon 

Shattuck-Arlz.. .  . 

So.  Lake 

So.  Utah 

Superior 

Superior  &  Bost. . 

Trinity 

Tuolumne 

U.  S.  Smelting.... 
U.  S.  Smelfg,  pf,. 

Utah  A  pex 

Utah  Con 

Utah  Atetal 

Victoria 

Winona 

Wolverine 

Wyandot 


NY.  CURBt 


Big  Ledge 

Butte  &  N.  Y     ... 

Butte  Detroit 

Caledonia 

Calumet  &  Jerome. 
Can.  Cop.  Corpn..  . 

Carlisle 

Cashboy 

Con.  Ariz.  Sm 

Con.  Coppermlnes. 

Emma  Con 

GoldfleUI  Con 

Goldfield  Merger.  . 

Greenmonrter 

Hecla  Mln 

Howe  Sound 

Jerome  Verde 

Louisiana 

Magma 

Majes  :1c 

Marsh 

M  cKlnley-Dar-Sa. . , 

Milford 

Mother  Lode 

Niton  Nevada 

Ohio  Cop 

Rawley 

Ray  Hercules 

Richmond 

Rochester  Mines.  , 
St.  Joseph  Lead.  .. 

Standard  S.  L 

Stewart 

Success 

Tonopah 

Tonopah  Ex 

Tribullion 

Troy  Arizona 

United  \'erdeExt. 

l.Uiitcd  Zinc 

Utica  Mines 


TORONTO* 


Adanac 

Bailey 

Heaver  Con 

Chambers  I'erland. 

("oniagas 

Ilargraves 

Kerr  Lake 

La  Rose 

Min.  ('orp.  of  Can.. 

Nipiasing 

I'ctrr.soii  Lake, 
'rcnil.skiiiiiliic   .    . 
W((tl;uifrr-I,or 

David.son 

I  )omc  l';xten 

Dome  Lake 

Ilolllnger     

Mclntyre 
Newray 
Porcu.  ( Town 

Tcck-Ilughcs 

VIpond 

West  Dome 


t  Ab  reported  by  W.  P.  Rnydcr  A  Co 
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Current  Prices — Materials  and  Supplies 


awmiiuiiiiiiiiiiuiniiiiiniiuiiiiiiiiininiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiBiiiuiiiMiiiiiiiuiiiiiiiiiiiiiiiiiii^^ 


IRON  AND  STEEL 

SHEETS — Quotations  arc  in  cents  p<  r  pound  in  various  citips  from  warr- 
louee,  also  the  base  quotations  from  mill: 

Large  San  . — New  York — 

Mill  Lots        St.  Chi-  Fran- 

Blue  Annealed     Pittsburgh    Louis 


DRiLL  STEEL — Warehouse  price  per  pound: 


Chi-  Fran-  Cur- 

cago  Cisco  rent 

No.  10 4  25  5  52  5  52  6  50  5  495 

<Jo.  12 4  30  5   57  5  57  6  55  5  545 

•^0.14 4   35  5  62  5  62  6  60  5   595 

Black 

^Jos.   I8and20 4  80  6.32  6  32  7  40  6  295 

N'oe.  22and24 4.85  6  37  6  37  7  45  6  345 

Vo.  26   4.90  6  42  6  43  7   50  6  395 

No.  28 5  00  6  52  6  52  7  60  6  595 

Galvanized: 

No.  10 5.25  6  97  6  97  6  845 

No.   12 5.35  6  97  6  97  7  95  6  795 

No.   14    5  35  6  97  6  97  8   10  6  945 

Noe.  18  and  20...  5  65  7   17  7   17  8  25  7  245 

Nos.  22and24 5  80  7  32  7  32  8  40  7  295 

No.  26 5.95  7.47  7  47  8   55  7  445 

No.  28     6.25  7  77  7  77  8  85  7  745 


One 
Vr.  Aro 
9  50 
9   55 

9  60 

9  SO 
9  85 
9.90 
10  UO 


II  40 

11  55 

n  70 

12  GO 


STEEL  RArL5> — The  following  quotations  are  pc  r  gross  ton  f.o.b.  Pittsburph 
Mid  Chicapa  for  carload  or  larger  lots.  For  less  than  carload  lots  5c.  per  1 00  lb.  is 
eharecd  extra: 

j Pittsburgh .  . Chicago 

1  .  Current  One  Current  One 

I  "  Year  Ago  Year  Ago 

Standard  bessemer  rails $55.00         $38  00  $65  00  $38  00 

SUndard  openhearth  rails 57.00  40  00  67.00  40  00 

Light  rails,  8  to  1 0  lb 3I3J*       83   00  3.13|*  68.00 

Light  raUs,  1 2  to  1 4  lb 3.09*         82  00  3.09*  67  00 

Light  raUs,  25  to  45  lb 3.00*         75.00  3.00*  65.00 

•  Government  price  per  1 00  lb. 

TRACK  SUPPLIES— The  fo!'..jwine  prices  are  base  per  100  lb.  f.  o.  b. 
Pittsburgh  for  carload  lots,  together  irith  the  warehouse  prices  at  the  places 
named: 

Pittsburgh 

One  Year 


Current 
Standard  railroad  spikes,  A-'"- 

and  larger $3 .  90 

Track  bolts 4  90 

Standard  section  angle  bars. . .  3.25 


Ago        Chicago  St.  Louis 


San 
Fran- 
cisco 


$5  00 
6  25 
3.65 


$4  50 
5  50 
4.45 


$5,30 
Premium 
Premium 


$6  70 
8  00 
5   15 


STRUCTURAL  MATERIAL — The  following  are  the  base  prices  f.  o.  b. 
mill,  Pittsburgh,  together  with  the  quotations  per  100  lb.  from  warehouses  at  the 
pl&ces  named: 

■ — New  York — . 


Mill, 
Pitts- 
bxirgh 

Beams,  3  to  15  in $3  00 

Channels,  3  to  15  in.    .      3  00 
Anples,  3  to  6  in.  J  in. 

thick 3.00 

Tees,  3  in.  and  larger. .      3.  00 
PUtes 3.25 


Cur- 
rent 
$4  245 
4  245 


245 
245 
495 


lYr. 

Ago 

$5  25 

5  25 

5  25 
5  30 
9  00 


St. 
Louis 
$4  27 

4.27 


Chi- 
cago 
$4   27 
4  27 

4.27 
4  27 
4  52 


San 
Fran- 
cisco 
$5  25 

5  25 

5  25 
2  55 
5  50 


Dallas 

$5  50 

5.50 

5   50 

5  50 

6  50 


J-in.  and  larger 

in   and  larger. 

and  H 

\  and  ii 


San 
Fran- 
cisco 
$7   15 

7  25 
7  40 
7.75 


67 
82 
17 
Lengths  between  1  in.  and 


Dallas 
$8  00 

8  00 
8  15 
8   50 


STEEL  SHEET  PILING — The  following  price  is  base  per   100  lb.  f. 
Pittsburgh,  with  a  comparison  of  a  month  and  a  year  ago: 

Current  One  Month  Ago  One   Year   Ago 

$4-5  $4-5  $4  50 

RIVETS — The  following  quotations  are  per  100  lb.: 
STRUCTURAL 

>— Warehouse  — 

.—  New  York -^ 
Mill        Cur-         One        Chi-         St. 
Pittsburgh  rent     Year  Ago  cago      Louis 
$4  65     $5  65     $7.00     $5.57     $5  55 
CONE  HEAD  BOILER 

i  in   and  larger 4  75       5   75       7   10       5  67       5.65 

fandH 4  90       5   90       7   25       5  82       5  80 

5.25       6  25       7  60       6   17       6  05 
L'niiths  shorter  than  1  in.  take  an  extra  of  50e 
2  in.  take  an  extra  of  25c. 

WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and 
Cal*anized  are  as  follows: 

New  York 
and  St.  Louis 

Galvanized  iron  rigging List  -|-20% 

Galvanized  cast  steel  rigging Net  List 

Bri-ht  plow  steel 30% 

drijiht  cast  steel 1 7}  % 

Bright  iron  and  iron  tiller 5  % 

-Warehouse   prices  per    100  lb.  in  cities 

Birni- 

Chicago      St.  Louis        Denver      ingham 

$7-7  25  $6.25  $8  00         $7  2i 

7   15  6.40  8  25  7  50 


HORSE   AND  MULE   SHOES- 

named: 

Mill  Cin- 

Pittsburgh       cinnati 

Straight $5  75  $7  00 

Assorted  5  90  7  00 

BAR  IRON,  AND  STEEL— Per  pound  to  large  buyers  at  mill.  Pittsburirh 

Iron  bars 3.5c.  Steel  bars      2.90c. 

COAL  BIT  STEEL — Warehouse  price  per  pound  is  as  follows: 
New  York         Cincinnati       Birmingham       St.  Louis         Denver        Chicago 
$0    12  $0    I6i  $0.18  $0   J8  $0    17  $0.16^ 


Solid 
Hollow. 


N.  w  Yc 
16<. 
24<-. 


St.  Louis 

Birminghani 

Denver 

14c. 

15c. 

15c. 

25c. 

26c. 

PIPE — The  following  discounts  are  for  carload  lots  f.  o.  b.  Pittsburgh,  baaios 
card  of  Nov.  6,  1917,  for  steel  pipe  and  for  iron  pipe: 

Butt  Weld 

Steel 
Inches  Black     Cialvanized 

I.  i  and  1 44%  17% 

\ 48%  33J% 

5to3 51%  375% 


Iron 
Inches  Black        Galvanized 

J  to  1} 33%  17% 


2 44% 

2J  to6 47% 


Lap  Weld 

3>J%  2 26% 

34i%  2Jto4 28% 

4Jto6 28% 

Butt  Weld.     Extra  Strong  Plain  Ends 

I.  i  and  1 40%  22}%  5  to  I J 33% 

45%  32  J  % 


\ 

I  to  M 49« 


12% 
15% 
15% 


18'; 


36J% 


Lap  Weld.     Extra  Strong  Plain  Heads 

2 42<;T  305%  2  27%  14% 

2ito4 45%  33J%  2Jto4      29%  17% 

<ito6 44%  32J%  4Jto6   28%  16% 

Note — National  Tube  Co.  quotes  on  basing  card  dated  Apr.  I. 
From  warehouses  at  the  places  named  the  following  discounts  hold  for  steel 
pipe: 

Black 


}  to  3  in.  butt  welded. 
3j  to  6  in.  lap  welded. 


New    York 

33% 
15% 


5  to  3  in.  butt  welded. 
3j  to  6  in.  lap  welded. 


New  York 
16% 

3% 


Cleveland 

43% 
39% 

-Galvanized- 

Cleveland 

28% 

25%      . 


Chicago 

41    1% 
37   1% 


Chicago 
26  1% 
23.1% 

Malleable  fittings.  Class  B  and  C,  from  New  York  stock  sell  at  list  price. 
Cast  iron,  standard  sizes,  5  and  5%. 

NUTS — From   warehouse  at  the  places  named,   on   fair-sized  orders,  the 
following  amount  is  deducted  from  list: 

. — New  York — .     . — Cleveland — • 
Current       One       Current         One 


$2  50* 
2  50* 
2  50* 
2  50* 


Year  Ago 

List 

List 

List 

List 


Hot  pressed  square ... 
Hot  pressed  hexagon.    . 
Cold  punched  square. 
Cold  punched  hexagon. 

*  List  plu.-. 

Semifinished  nuts  sell  at  the  following  discounts  from  list  price: 

( "urrent       One  Year  Ago 

New  York 40%  507o 

Chicago     50%  50% 

Cleveland 60%  50% 

MACHINE  BOLTS — Warehouse  discounts  in  the  following  cities: 

New  York      Cleveland        Chicago 

J  by  4  in.  and  smaller 30%  45%  37% 

Larger  and  longer  up  to  1  in  by  30 in 15%  37%  lb—%% 

WASHERS — From  warehouses  at  the  places  named  the  following  amount  is 
deducted  from  list  price: 

For  wrought-iron  washers: 
New  York $2  50       Cleveland $3  00       Chicago $2  50 

For  cast-iron  washers  the  base  price  per  100  lb.  is  as  follows: 
New  York $5.00       Cleveland $4   00       Chicago $3   50 

CONSTRUCTION  MATERIALS 

ROOFING  MATERIALS— Prices  per  ton  f.  o.  b.  New  York  or  Chicago: 

Less  Than 
Carloatl   Lots     Carload    Lots 

Tarfelt  (14  lb.  per  .square  of  100  .s<|.  ft.) $64  $65 

Tar  pitch  (in  400-lb.  bbl.) 
Asphalt  pitch  (in  barrels) 
Asphalt  felt  

PREPARED    ROOFINGS— Standard    grade    rubbered    surface    complete 
with  nails  and  cement  costs  per  square  as  follows  in  New  York  and  Chicago: 

. 1-Ply 2-Plv .  . 3-Ply . 

cl.  I  c.l.  c.l.  l.c.l.  c.l.  1  C.I. 

\o    1  grade  .    .        $1    35         $1   60  $1   70         $1   95  »2  05         $2  30 

No:2gradc 1   20  1   45  1   50  I   75  1.80  2.05 

.\sbesto3  asphalt-saturated  felt  (14  lb.  per  squan )   costs  $5.35  per   100  lb. 

Slate-surf aci-d  rooting  (red  and  green)  in  rolls  of  108  sq.ft.  costs  $2  20  per 
roll  in  carload  lots  and  $2.45  for  smaller  quantities  ,       .      ,e  ., 

Shingles,  re<l  and  green  slate  finish,  cost  $5  50  per  square  in  carloads,  J5.>/ 
in  smaller  quantities,  in  Philadelphia. 


21 

22 

40 

45.50 

72  50 

77  20 

6Sii 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  106,  No.  15 


HOLLOW  TILE— 

4x  I2x  12  8x  12x  12  I2x  12x  12 

St.  Paul $  05i  $0   11  $0    162 

Cincinnati 07275  .1361  .1834 

Chicago 07  .12  ..    .. 

Kansas  City 0786  .15  205 

Seattle      09  175  30 

Los  Anceles      074  139  .213 

New  0.-lean..i 15  19  29 

LIMBER — Price  per  M  in  carload  lots: 


Y.  P. 

Boston 

Cincinnati $39  00 

Kansas  City..  .      38  00 

S-attle       24  50 

New  Orleans.  .      55.00 

St.  Paul      

Denver       43  00 

Los  Angeles 


8  X  8-In.  X  20  Ft.  and  Under . 

Fir  Hemlock       Spruce 

Gov't  Prices  plus  Freight 

$38  00 

40  50         $40.50         $38.50 
24  50  24   50  24  50 


12  X  12-In 

20  Ft.  and  Under 

V.P.  Fir 


48  CO 


48  00 


$43.00 
43.00 
24  50 
60.  CO 


$42  fO 
42.50 
24.  iO 


16  Ft. 


Boston  .    . 

Cincinnati $45   00 

Kansas  City 45   50 

Seattle      24   50 

New  Orleans 49  00 

St.  Paul    62  50 

Denver 43   25 


52  00 
35.50 

40.00  

l-ln.  Rough,   10  In. 
and  T'nder 
Y.P.  Fir  Hemlock 

Gov't  Prices  plus  Freight 
$41   00 
$54  75  54.75 

24  50 


60.00 

40   00 

45.00 

2-In.  T.  and  G. 


45  00 
34  50 


24  50 


43  00 
34  50 


10  In. 
YP. 

$44  00 
52  25 
74  50 
65  00 

35.00 


NAILS — The  following  quotations  are  per  keg  from  warehouse: 


Wire 
Cut 


Mill 
Pittsburgh 
.      $3   50 
4  00 


St. 
Louis 
$4  50 

5  40 


Dallas 
$4.75 


Chicago 

$4  32 

4.47 


16  Ft. 
Fir 

$40  00 
60  00 
24.50 

48  50 
33  00 


San 

Francisco 

$5  75 

6.40 


PORTLAND   CEMENT — These    prices    are   for   barrels   in    carload    lots, 
incluiiing  bags: 

Current 

New  York $3  35 


Jersey  City 2  99 

Boston 3  59 

Chicago 2  45 

Pittsburgh 2  55 

Cleveland 2.72 

Denver      3. 67 

LIME — Warehotise  prices: 

Hydrated  per  Ton 


One  Month  Ago 
$3  35 

2  99 

3  00 
2  45 
2  55 
2  72 
3.07 


One  Year  Ago 
$2.22 
2.  16 
2  77 
2.21 
2  31 
2.44 


Finished 
New  Vork $16  50 


22  00 
18  00 
22  00 
22  50 
16  50 
20  00 

24  00 
20  03 
14  20 
26  25 

25  00 
25  CO 

tPer  I8e-lb.  barrel. 


Common 
$13  50 
20  00 
17.50 
16.00 
18  00 


Lump  per  300-Lb.  Barrel 
Finished  Common 


$2.70 
2.20* 
1.80 


$2  45 


10* 
10 
75 
15 


Kansas  City 
Chicago      .  . 

St.  Louis —      - 

Boston 22  50  18  00  3.50 

Dallas      

Sin  Francisco --    - 

St.  Paul    24  00  18  00  1.50* 

New  Orleans 

Cincinnati 

Denver        26  25  13.20 

Los  .\nEeles 
Seattle 

•  200-lb   barrels,     t  Per  ISO-lb.  barrel.     J  Per  ton 

Note — Refund  of  1  Cc.  por  cloth  bag,  amounting  to  $2  per  ton 

LIN.SEED  OIL — These  prices  are  per  gallon: 

>       New  York .     . —  Cleveland  — • 

Current  One         Current         One 

Year  Ago  Year  Ago 

Raw  per  barrel $1    91  $1    26         $2   10  $1    30 

5-gal.  cans 2  01  1    36  2  25  1.40 

WHITE  AND  RED  LEADS  in  500-lb.  lots  sell  as  follows  in  cents  per  pound: 


2.15 

1.40* 
3  30 
1 1 . 95t 
2.40* 
2  50t 
2.50t 


Current 


Current 


-Red- 


Dry  In  Oil 

lOO-lb   keg 14  00  14,50 

25- and  50-lb.  kegB. .  .    14  25  14.75 

I2j-lb   keg 14  50  15  00 

5-lb.  cans      

I-Ib.  cans 


Dry 
and 
In  Oil 
13  00 
13  25 
13  50 
15.50 


.     . White 

I  Year  Ago  Current  1  Yr.  Ago 
Dry 
and 
Dry  In  Oil  In  Oil 
13  25  13  50  14  00 
13  50  13  75  14  25 
13  75  14  00  14  50 
15  ?5        15   SO        16  00 

17  00  

MINING  AND  MILLING  SUPPLIES 

HOSE— 

Fire 

50-Ft.  Lengths 

Underwriters'  2|-in In? oP^""  **' 

Common,  2 J-in 40j  % 

Air 
First  Grade        Second  Grade       Third  Grade 

i-in   perft    $0  60  $0.35  $0.30 

Steam— Discounts  from  List 
riret  grade 25%         Second  grade 30'?,         Third  grade 40% 

LEATHER  BELTING— Present  discounts  from  list  in  the  following  cities 
•re  as  follows:  ....  ^      , 

Medium   Grade 

New  Vork      40% 

Ht.lAJuiH     40-f5% 

Chi.-aKo  45% 

Birmingham 33^ 

Denver        .^^'''^^ 

Cincinr-:!! 40—10% 

RAWIflDP,  LACING— 40— 5%  off  list. 

MAML.A  ROPE  Fo  rope  smaller  than  Jin  the  price  is  \  to  2c.  extra; 
while  for  <iuantili<-«  amountihg  fo  1«  hM  than  600  ft  there  ih  an  extra  charge  of  1c. 
Th'  niirrilx-r  of  f'-<-t  jx-r  pouii'l  for  the  various  si*  h  in  as  follows:  t-in.,  8  ft., 
1-in  .  6;  l-in,4i;  l-in.3J;  1  J-in  ,  2  ft  lOin;  1  J-in,  2  ft.  4  in.  Following  is 
prira-  p<-r  pound  for  J-in.  and  larger,  in  1200-fl.  <i)iIh: 

B<»«ton  ..  $0  34S  Denver 

New  ^'ork  36  Kansas  City ... 

Cincinnati  ^M         *^'"'  Kraneiaco. 

Chiiagu  ^^  H«attle      

(}t   Paul         ^*  Kt.  Louis 


Heavy  Grade 
35% 
35% 
40-1-5% 
35% 
30% 
40% 


$0  35J 

34 

.32 

.34 


PACKING— Prices  per  pound: 
Rub'oer  and  duck  for  low-pressure  steam . 

Asbestos  for  high-pressure  steam 

Duck  and  rubber  for  piston  packing 

Flax,  regular   \[ 

Flax,  waterproofed 

Compressed  asbestos  sheet 

Wire  insertion  asbestos  sheet 

Rubber  sheet '  . . 

Rubber  sheet,  wire  insertion 

Rubber  sheet,  duck  insertion 

Rubber  sheet,  cloth  insertion 

Asbestos  packing,  twisted  or  braided  and  graphited,  for  valve  stems  and 

stuffing  boxes 

Asbestos  wick,  i-  and  1-lb.  balls ] 


$0.99 

1.76 

1. 10 

.99 

1.21 

1. 10 

1.30 

.66 

.99 

.53 

rs 

1.21 
.71 


REFRACTORIES— Following   prices   are    f.o.b.    works 

Chrome  brick net  ton 

Chrome  cement net  ton 

Clay  brick,   1st  quality  fireclay per  1 000 

Clay  brick,  2nd  quality per  1 000 

Magnesite,  raw    ton 

Magnesite,  calcined    ton 

Magnesite,  dead  burned net  ton 

Magnesite  brick,  9  x  4J  x  25  in net  ton 

Silica  brick per  1 000 

Standard  size  fire  brick,  9x4^x21  in.    The  second  quality 
per  1000. 

St.  Louis — High  grade,  $55;    St.  Louis  grade,  $40. 
Birmingham — Fire  clay,  $55-60;   silica,  $55-60. 
Chicago — Second  quality,  $25  per  ton. 
Denver— Silica,  $35  per  1000. 

RAILWAY  TIES — For  fair  size  orders,  the  following  prices  per  tie  hold: 


Pittsburgh: 
$175  00 
75  00 

50  00— $55.00 
35  00—  40.00 
30  00—  35  00 
32  00—  35  00 
32  00—  35  00 

110  00— 125  00 

50  00—  60  00 

is  $4  to  $5  cheaper 


7  In.  X  9  In. 
Material  by  8  Ft    6  In 

Chicago Plain  1 .  33 

San  Francisco Douglas  Fir — Green  1.35 

San  Francisco Douglas  Fir — Creosoted  2  70 

Prices  per  tie  at  Missour   mills  ;  St.  Louis  prices  about  25c.  higher 


6  In  z8In. 

by  8  Ft. 

I   18 

.96 

1.92 


Untreated  A  Grade  White  Oak 
6x8x8 

No.  I $0.59 

No.  2 77 

No.  3 90 


Red  Oak  Treated  A  Grade 
6x8x8 

No.  I $0 .36 

No.  2 53 

No.  3 72 


7x9x8  treated  white  oak i  .OS 

7x9x8  treated  red  oak 87 


FLOTATION  OILS- 

barrels: 


-Prices  of  oils  for  flotation,  in  cents  per  gallon,  ia 

• Denver- — -» 

In  Bbl.       In  Car- 
Chicago       Lots       load  Lots 


$0.65 
.52 
.34 
.60 


$0.30 
.30 
.24J 
.44 
.34J 


$0. 27 


New  York 

Pure  steam-flistilled  pine  oil, 

sp.  gr.  0.925-0.94.. $0.58 

Pure  destructively  distilled  pine  oil. . .  .58 

Pine  tar  oil          .35 

Crude  turpentine .45 

♦Hardwood  creosote,  sp.  gr.  0. 96-0. 99  .  23 
*  F.o.b.  Cadillac,  Mich. 

COTTON   WASTE— The  following  prices  are  in   cents  per  pound: 

. New  York 

Current  One  Year  Ago    Cleveland  Chicago 

White 11. OOto  13.00  13  00  16  50        12. OOto  16.50 

Colored  mixed...     8  50tol2.00  10.00  13.00        11. 50to  14.00 


WIPING  CLOTHS- 


Cleveland . 
Chicago.  . 


-Jobbers'  price  per  1000  is  as  follows: 

13}x  13i 

$52.00 

48.00 


13^x20) 

$58  0« 

50.00 

EXPLOSIVES — Price  per  pound  of  dynamite  in  small  lots  and  price  per  25 
lb.  keg  for  black  powder: 

-Gelatin 


80% 

;42i 

■.44i 

!44' 

!44i 

.43 

.481 


Black 

Powder* 

$2  50 

2.50 

2.45 

2.55 


2.45 
2  45 
2  35 
2  55 


Low  Freezing    • — 

20%  40%  60% 

New  York $0,281  $0.35| 

Boston   $0.25J             .28J  .35i 

Cincinnati 19*             .23|  .  29i 

Kansas  City 24              .  27J  .3''} 

Seattle .251  .325 

Chicago I9i             .23;  .34 

St.  Paul 20               .27S  .34i 

St.  Louis 20               .275  34} 

Denver I8|              .26  .33 

Dallas     24               .31i  .  38i 

CHEMICALS 

SODUTM  CYANIDE— New  York  price  is  30c.  per  lb.;  Denver,  44o.; 
Chicago,  .3IJc.;  St.  Louis,  35c. 

SODIUM  SULPHIDE— In  New  York  the  price  per  pound  is  8Jc.  for  con- 
centrated, 45c.  for  crystals.  The  St.  Louis  price  is  95c.  for  eoncentrnted,  20c.  fo.- 
fused;  the  Chicago  price  is  75e.  for  concentrated,  35e.  for  crystals.  Concen 
trated  comes  in  500-lb.  drums,  the  crystals  in  440-ll>.  bbl. 

ZINC  DUST— For  350  mesh  the  New  York  price  is  16c.  per  lb.;  Chicarw 
16c.;  Denver,  14c.  f.o.b.  Pueblo;  St.  Louis,  16c. 

ALl'MINUM  DUST— Chicago  price  is  $1 .  65  per  lb. 

MINERS'  LAMP  CARBIDE— Prices  net  f.o.b.  cars  at  warehouse  point* 


Union 
100-l.b.  Drums 
Per  Ton 
East  of  the   MissisBippi,   North  of 

Chattanooga $106  00 

Soutlieastern  portion  U.  S.  A.  I  1  5   50 

'i'exaN  (exicpt  Kl  I'liso) I  24   00 

i;i  Paso,  Texas I  26   00 

Denver,  Colo.  124   00 

West  Coast 129  00 


Cameo  Union 

lOO-Lb  Drums  25-Lb.  Druroi 


Per  Ton 

Per  Dru 

$101  00 

$1  52 

110  50 

119  00 

121  OU 

119  00 

124  00 
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GENERAL  \1EM'  UF  UNITED 'VERDE  EXTENSION  PLANT 


The  United  Verde  Extension  Mining  Company's 
Smeltery  and  Converter  Plant 


By  F.  E.  NICHOLS^ 


.4  description  of  a  notable  Arizona  plant  of  mod- 
ern design  and  recent  construction.  The  blast- 
furnace has  a  capacity  of  600  tons  per  day,  and 
the  plant  includes  reverberatory  furnaces,  roast- 
ing  furnaces,   and   converters.     Pulverized   coal 


was  introduced  into  Arizona  at  this  installation. 
Converter  avd  blast-furnace  gases  are  discharged 
into  dust  chambers,  and  provision  is  made  so  that 
the  Cottrell  process  can  be  installed  later  if  a 
material  increase  in  plant  capacity  is  desirable. 


THE  starting  of  the  new  smeltery  of  the  United 
Verde  Extension  Mining  Co.  supplies  further 
proof,  if  such  were  needed,  of  Arizona's  undoubted 
:opper  supremacy.  The  new  plant  is  not  at  present  one 
/f  the  largest  copper  smelteries,  but,  in  carrying  out  the 
lesign,  careful  provision  has  been  made  to  permit  future 
;xtension. 

The  major  units  of  the  plant  comprise  one  48  in.  x 
l&  ft.  8-in.  blast  furnace ;  two  25  ft.  x  120  ft.  reverbera- 
ory  furnaces;  six  21  ft.  6-in.  six-hearth  Wedge  "roast- 


*Wit)i  A.  G.  McGregor,  c-onstiucting-  engineer.   Warren,  Arizona. 


ing  furnaces,  and  three  12-ft.  converters  of  the  Great 
Falls  type.  Around  these  units  have  been  grouped 
various  items  of  structural,  mechanical  and  electrical 
equipment  designed  to  produce  high  efficiency  in  hand- 
ling the  materials  to  be  treated.  The  smeltery  is  in  the 
Verde  Valley  about  3*  miles  from  Clarkdale,  Ariz.,  and  a 
town  site  has  been  laid  out  near  by  to  accommodate  the 
employees. 

The  ore  from  the  mine  is  dumped  into  receiving  bins 
of  1500  tons'  total  capacity.  These  are  of  bunker  type 
and  constructed  of  steel.     A  30-in  belt  conveyor  takes 
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the  ore  to  the  crushing  and  sampling  plant,  a  flow  sheet 
of  which  is  shown  in  Fig.  1.  It  will  be  noted  that  a 
secondary  unit  is  installed  to  sample  the  fines  separately. 
After  sampling,  a  24-in.  belt  conveyor  takes  the  coarse 
material  to  the  coarse  bedding  bin,  and  a  20-in.  belt 
convevor  carries  the  fine  material  to  the  fines  bedding 


the  blast-furnace  building.  A  24-in.  conveyor  on  eacl 
side  of  the  furnace  receives  the  ore  and  drops  it  int( 
bins,  from  which  it  is  drawn  into  charge  cars.  Th( 
gates  under  the  blast-furnace  bins  are  operatec 
pneumatically.  A  charge  car,  similar  to  the  cars  usee 
by  the  Calumet  &  Arizona  Mining  Co.,  at  Douglas,  Ariz. 
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FIG.  2.     SKCTION  THROUGH  SMELTERY  OF  UNITED    VERDE    EXTENSION    MINING    COMPANY 


bin.  These  bins  are  of  reinforced  concrete  construc- 
tion. The  capacity  of  the  fines  bin  is  5000  tons,  and 
that  of  the  coarse  bin  5300  tons,  the  latter  figure  includ- 
ing space  for.  about  850  tons  of  silica.  A  30-in  inclined 
conveyor  take  the  coar.se  ore  from  the  bedding  bin  into 


serves  each  side  of  the  furnace.  The  bottoms  of  the 
cars  are  at  an  angle  of  45°,  thus  allowing  the  materi 
to  slide  into  the  furnace  by  lifting  the  door  of  the  ca 
The  cars  rest  upon  track  scales  while  receiving  the 
charge  of  ore  or  coke.     Coke  bins  are  placed  adjacei 
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p  the  ore  bins,  and  the  coke  is  brought  to  them  by 
he  same  conveyor  system  used  for  the  ore. 
;  The  blast  furnace  is  48  in.  x  26  ft.  8  in,,  and  its 
ormal  capacity  is  600  tons  per  day.  The  molten  prod- 
ct  is  tapped  into  one  of  two  settlers  at  each  end  of 
[he  furnace.  The  slag  is  handled  by  electrically  tilted 
ars  of  225  cu.ft.  capacity,  drawn  by  24-ton  electric 
jcomotives.  A  24-in.  belt  conveyor  takes  the  fines  to 
he  roasting  plant  from  the  bedding  bins.  After  being 
|alcined,  electric  calcine  cars  of  15  tons'  capacity  take 
jhem  to  the  reverberatories.  These  cars,  similar  to 
hose  used  by  the  International  Smelting  Co.,  at  Miami, 
riz.,   are   fitted   with   a   special   intake    sleeve,   hand 


of  a  24-in.  Jeffrey  single-roll  crusher,  a  Fuller-Lehigh 
indirect-fired  rotating  drier,  and  a  battery  of  four  42- 
in.  Fuller-Lehigh  ball  pulverizing  mills.  From  the  coal 
crusher  to  the  reverberatories  the  coal  is  conveyed  by 
spiral-screw  conveyors,  the  first  three  being  16  in.  and 
the  rest  14  in.  Three  bucket  elevators  are  also  used. 
In  the  converter  plant,  a  40-ton  electric  traveling 
crane,  with  two  auxiliary  hoists,  serves  the  converters 
and  the  copper-casting  machine.  The  cross-sectional 
drawing  (Fig.  2)  shows  the  overhead  silica  bins,  with 
their  convenient  spouts.  A  straight-line  copper-casting 
machine  will  be  a  feature  of  the  equipment.  The  Mc- 
Gregor skuUbreaker  that  has  been   installed  is  about 
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FIG.    3.      GENERAL    LAYOUT    OP    PLANT  AND  AUXILIARY  EQUIPMENT. 


operated,  insuring  a  dust-tight  connection  with  the  spout 
from  the  roaster  calcine  bin.  A  similar  mechanism 
is  fitted  to  the  charge  hoppers  serving  the  reverbera- 
;ory  furnaces,  so  that  the  fine  calcines  are  transferred 
From  roasters  to  reverberatories  without  loss. 

Each  reverberatory  furnace  has  a  nominal  capacity 
3f  500  to  600  tons  per  day.  The  slag  is  handled  in 
:he  same  manner  as  the  blast-furnace  slag.  The  re- 
i^erberatories  are  similar  to  the  International  Smelting 
Co.'s  furnaces,  except  that  they  are  coal-dust  fired, 
thus  introducing  this  method  of  firing  into  Arizona, 
where  fuel  oil  has  of  late  years  been  used  exclusively. 
The  coal-crushing  and  -pulverizing  equipment  consists 


the  same  as  that  described  on  p.  762,  Vol.  97,  of  the 
Engineering  and  Mining  Journal. 

The  converter  and  blast-furnace  gases  are  discharged 
into  a  dust  chamber,  1400  sq.ft.  in  section  and  144  ft. 
long,  elevated  above  the  ground  to  permit  the  accumu- 
lated dust  to  be  drawn  directly  into  cars.  From  here 
the  gases  enter  the  main  flue  (brick),  which  is  16  ft. 
X  20  ft.  at  that  point.  The  flue  enlarges  to  25  ft.  x 
20  ft.,  and  is  joined  by  the  flues  from  the  waste-heat 
boilers  and  reverberatory  furnaces.  The  total  length 
of  the  main  flue  is  976  ft.  6  in.  The  roaster  ga.ses 
are  treated  in  a  separate  dust  chamber,  1000  sq.ft.  in 
section  and  144  ft.  long,  and  then  discharge  through  a 
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16  ft.  X  16-ft.  brick  flue  360  ft.  long,  leading  to  the 
stack.  The  latter  is  of  brick  construction,  425  ft.  high 
and  30  ft.  inside  diameter  at  the  top,  and  stands  on 
a  hill  behind  the  plant  which  is  110  ft.  higher  than 
the  main  building  floor.  No  Cottrell  dust-collecting  sys- 
tems have  been  employed  in  the  initial  installation,  for 
the  reason  that  it  was  thought  best  to  equip  the  plant 
with  large  flues  to  permit  ample  future  extension  should 
it  become  desirable.  For  the  present  smelting  capacity, 
the  large  flues  provide  ample  dust-settling  facilities. 
The  plant  is  laid  out  so  that  when  it  becomes  expedient 
materially  to  increase  its  capacity  Cottrell  dust- 
collecting  systems  can  be  readily   installed. 

As  is  now  usual,  the  reverberatorj'  waste  heat  is 
utilized  in  generating  steam.  Three  Stirling  waste- 
heat  boilers,  of  713  rated  hp.  each,  have  been  installed. 
In  addition  to  these  there  are  two  Stirling  direct-fired 
boilers  of  439  rated  hp.  These  are  fired  with  pulverized 
coal.  The  steam  from  the  boilers  is  taken  to  the  power 
plant  through  a  10-in.  steam  loop.  The  power  plant 
building,  which  is  of  brick  and  steel  construction  and 
104  ft.  X  234  ft.  in  plan,  contains  the  following  main 
units:  Two  2200-volt  turbo  generators  for  power  for 
the  mine  and  smeltery — one  of  1000  kw.,  the  other  of 
1500  kw.  capacity;  two  200  kw.  motor-generator  sets 
for  direct  current  for  the  plant;  two  units,  each  con- 
sisting of  a  Roots  400  cu.ft.  blower,  direct  connected  to 
a  tandem  compound  Allis-Chalmers  engine,  for  the  blast- 
furnace air;  and  two  Allis-Chalmers  18,000  cu.ft.  blow- 


CONVKRTKR   AIST^E 

ing  engine.s  for  the  converter  air.  Surface  condensers 
with  Volz  heaters  are  used  throughout.  The  engine 
spray  cofjling  pond,  78  ft.  x  160  ft.,  is  .separate  from 
the  turbine  cooling  pond,  which  is  110  ft.  x  160  ft. 
Water  is  obtained  on  the  site  from  wells  at  a  depth  of 
100  ft.  and  is  pumped  into  a  300,000-gal.  concrete  tank 
on  the  hill  above  the  works.  That  used  for  power  plant 
and  cooling  ponds  is  treated  to  reduce  hardness. 


The  plant  has  a  brick  and  steel  shop  building,  at 
one  end  of  which  are  erected  the  machine  shop  tools, 
which  consist  of  a  30-in.  x  24-ft.  lathe,  14-in.  x  8-ft. 
lathe,  24-in.  Aurora  drill  press,  6-ft.  radial  drill  press, 
30-in.  open-side  planer,  20-in.  back-geared  shaper,  58-in. 
150-ton  wheel  press,  a  large  and  a  small  pipe  machine, 
and  a  bolt  cutter.  The  plate  shop  at  the  other  end 
of  the  building  contains  a  slip-roll  former,  a  30-in.  punch 


BEDDING  BINS 

and  shear,  and  a  1100-lb.  steam  hammer.  The  car- 
penter's shop  is  in  a  separate  building  and  is  equipped 
with  wood-working  machinery.  There  is  also  a  ware- 
house 50  ft.  x  112  ft.  in  dimension.  A  separate  struc- 
ture contains  the  lubricating-oil  tanks.  The  locomo- 
tive shed  has  two  pits  and  is  50  ft.  x  50  ft.  A  shed 
for  storing  brick  has  been  built  near  the  reverberatory 
plant.  The  administration  buildings  are  of  brick  con- 
struction and  comprise  a  general  office,  44  ft.  x  80  ft.; 
a  laboratory,  44  ft.  x  70  ft.;  a  change  house,  44  ft. 
X  70  ft.;  and  a  check  or  time-card  office,  24  by  24  feet. 
A.  G.  McGregor  and  his  staff,  of  Warren,  Ariz., 
designed  the  plant.  T.  A.  Stiles  was  superintendent  of 
construction,  assisted  by  R.  W.  Kerns.  Barry  Hogarty 
is  the  smeltery  superintendent,  and  George  Kingdon  is 
general  manager  for  the  company. 


Crude  Petroleum  in  1917 

The  world's  production  of  crude  petroleum  in  1917 
is  given  in  the  following  table,  which  has  been  prepared 
by  J.  D.  Northrop,  of  the  U.  S.  Geological  Survey : 

WORLDS  OUTPUT  OF  CRUDE  PETROLEUM   L\    1917 

, Production 

Barrels  of  Metric  Per  Cent. 

f„i,„tr.v  42  (iai.  Tons  of    Total 

Inited  States  („)  335.3 1 5,601  44,708,747  66.98 

H   slia  ('')     69,000,000  9,418,509  13  78 

Mp„io„ •  55.292.770  8,264,266  11.04 

n„tch  Fast  indies  .(<•)     12,928.955  1.778,495  2.58 

Dutch  East  lndu.s  ^i      g  jOoioOO  1.133.333  1.70- 

Gaicia 5.965,447       (</)     829.629  I.I9J 

Humama 2,533,417  337,789  0.51 

VnnidRd 1,599,455  222.456  0.32 

T''.^t1na 1144,737  168,340  0.23 

.Xrt'.ntina 1.008,750  134,500  0.20 

r\.r',„nv 995.764  ((-)      140.000  0.20 

{;  37 205  332                 27.378  0.04 

,X      50,334  (/,)          7,000)  „  ,, 

l\Zr  countries.  :    0^  O       "0.000                  70,667 }  ^ 

.,.„tal 500,651,086  68.000.596  100  00 

(n)  Quantitv  marketed,  (b)  Estimated,  (c)  Includes  British  Borneo.  (</)  Ea- 
lii.i.itedinpait.    U)  Includes  19.167  bbl.  produced  m  Cuba. 

Komomber  the  Comfort  Fund  of  the  27th  Enpineers. 
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The  Dangers  of  Paternalism  in  Government' 


THE  qualities,  conduct  and  achievements  of  our 
Army  are  the  just  admiration  of  our  comrades  in 
arms,  as  they  are  the  iust  pride  of  America. 
WTierever  American  troops  have  fought  thus  far,  they 
have  either  held  the  line  or  advanced,  but  never  gone 
back.  Our  young  Army  has  been  tested  in  many  a 
battle,  and  wherever  it  has  fought  it  has  proved  itself 
a  worthy  custodian  of  American  honor  and  a  zealous 
artisan   of   American   glory. 

Now,  gentlemen,  what  is  the  underlying  cause  for 
the  phenomenon  that  our  boys,  taken  from  the  m.ost 
diversified  walks  of  life,  brought  up  in  surroundings 
and  in  a  spirit  which  are  the  very  negation  of  martial 
disposition,  became  in  an  incredibly  short  space  of 
time  soldiers  of  first-rate  efficiency;  that  our  business 
men,  farmers,  mechanics,  college  boys  are  making 
competent,  indeed  excellent,  officers;  that  our  West 
Pointers,  taken  from  small  Army  posts  or  office  posi- 
tions in  Washington,  were  found  qualified  generally 
not  only  to  command  large  bodies  of  troops,  but  that 
among  them  were  discovered  men  fitted,  when  the 
emergency  arose,  to  plan  and  execute  the  business  un- 
dertakings of  war  on  a  stupendous  scale  with  a  high 
degree  of  organizing  and  administrative  ability  (even 
though  these  men  would  be  the  last  to  dispute  that  a 
considerable  share  of  the  credit  for  the  results  accom- 
plished is  due  to  those  who,  at  the  very  start  of  the 
war,  eagerly  volunteered  from  civil  life)  ? 

I  have  heard  this  debated  a  good  many  times  lately 
both  in  England  and  France,  and  the  consensus  of 
replies  is  this:  "You  in  America  have  always  been  a 
nation  of  private  enterprise  and  individual  initiative. 
You  have  had  no  caste,  or  fixed  class,  either  aristo- 
cratic or  bureaucratic.  You  have  given  almost  un- 
limited, perhaps  too  unhmited,  scope  to  ambition, 
ability,  force,  imagination,  hard  work.  You  had  a 
healthy  skepticism  of  governmental  capacity  to  do 
things  well. 

"Under  the  stimulus  of  these  conditions,  you  have 
produced  a  race — daring,  keen,  quick-witted,  adaptable, 
self-reliant.  The  Am.erican  of  today,  a."?  we  see  him  in 
the  officers  and  men  of  your  forces  and  in  the  business 
men  we  have  met,  is  the  product  of  generations  of 
sturdy  individualism." 

The  Frenchman  would  point  out  that  France  has 
had  experience  of  bureaucracy,  governmental  cen- 
tralization and  paternalism  for  several  generations. 
That  system  had  lamed  enterprise,  atrophied  commer- 
cial daring,  retarded  the  development  of  the  country. 

In  Russia,  bureaucracy  and  paternalism,  plus  weak, 
corrupt  and  inefficient  autocracy,  had  led  to  revolution, 
chaos  and  anarchy. 

In  Germany,  bureaucracy  and  paternalism.,  plus 
militarism  and  junkerism,  had  resulted  in  bringing 
untold  misery  upon  the  world  at  large  and  inevitable 
disaster  in  the  end  to  the  German  people. 

In  short,  my  French  interlocutors  would  coincide  that 
whenever,  wherever  and  however  the  system   of  gov- 


•An  address,  very  slightly  condensed,  delivered  before  the  con- 
vention of  the  American  Bankers'  Association,  at  Chicago,  Sept. 
27,  1918,  by  Otto  H.  Kahn.  of  the  firm  of  Kuhn.  Loeb  &  Co.,  of 
New  York. 


ornmental  omnipotence  had  been  tried,  it  had  failed  in 
a  greater  or  lesser  degree;  that  France  had  given  it 
a  sufficiently  long  test  to  be  weary  of  it,  and  that  after 
the  war  the  tendency  of  the  French  people  would  be 
to  turn  more  toward  individual  effort  and  to  stimulate 
personal   initiative. 

On  the  other  hand,  it  cannot  he  gainsaid  that  there 
lire  a  good  many  persons  in  France,  as  in  Great  Britain 
and  America,  who  firmly  believe  that  the  era  of  in- 
dividualism, or,  as  they  prefer  to  call  it,  capitalism,  has 
come  to  an  end,  and  that  an  entirely  new  kind  of  social 
structure  will  be  reared  after  the  war.  They  are  very 
active,  zealous  and  eager,  these  militant  preachers  of 
a  new  day.  They  possess  the  fervor  of  the  prophet 
allied  often  to  the  plausibility  and  cunning  of  the 
demagogue.  They  pour  the  vials  of  scorn  and  contempt 
upon  those  benighted  ones  who  still  tie  their  boat  to 
the  old  moorings  of  the  teachings  of  history  and  of 
common  sense  appraisal  of  human  nature.  And  being 
vociferous  and  plausible,  they  are  unquestionably  mak- 
ing converts.  They  are  off"ering  the  vista  of  a  catching 
program  to  the  popularity-seeking  politician.  They  are 
perturbing  the  minds  of  a  good  many  who  honestly 
seek — as  everj'  right-minded  man  should — to  bring 
about  a  better  and  more  justly  ordained  world.  They 
have  not  been  without  producing  a  certain  effect  even 
in  high  places. 

Nothing  is  easier  than  to  start,  nothing  moves  faster 
when  once  started,  than  economic  fallacies.  Nothing 
is  harder  than  for  sober,  unvarnished  truth,  loaded  down 
with  the  weight  of  the  realities  of  existence,  to  catch 
up  with  those  fallacies.  It  invariably  does  in  the  end, 
but  meanwhile  the  fallacies,  on  their  long  start  and  rapid 
flight,  may  have  wrought  vast  harm,  as  we  have  recently 
seen  exemplified  in  Russia.  We  hear  a  good  deal  nowa- 
days of  "the  war  after  the  war."  That  discussion,  to 
an  extent,  it  seems  to  me,  is  premature. 

A  Real  "War"  After  the  War 

But  there  is  one  "war  after  the  war"  for  which  the 
lines  are  now  being  drawn,  and  which,  indeed,  the 
attacking  party  has  already  started,  although  it  was 
the  country's  general  understanding  that,  until  the 
war  against  our  external  enemy  is  won,  internal  con- 
flicts should  be  postponed:  That  is  the  war  of  tho 
motley  army — ranging  from  the  American  variety  of 
destructive  Bolsheviks  in  various  gradations  to  self- 
seeking  demagogues,  well-meaning  utopianists,  intoler- 
ant and  impetuous  young  writers  strong  in  the  assured 
consciousness  of  their  mental  and  moral  superiority, 
iconoclast  theorists,  and,  alas!  too  often,  overworked, 
underpaid  and  consequently  somewhat  acidified  college 
professors  and  other  teachers — against  those  who  be- 
lieve that  the  accumulated  wisdom  of  centuries  of 
human  experience  is  wisdom  still,  and  who  see  in  in- 
dividualism, ordered,  enlightened,  progressive,  sym- 
pathetic and  adjusted  to  the  changing  needs  and  social 
conceptions  of  the  age,  the  soundest  and  most  effective 
instrument  for  the  advancement  and  the  happiness  of 
humanity. 

When  I  speak  of  individualism,  1  do  not  mean  the 
harsh   doctrine  of  the  so-called   Manchester  school   of 
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thfe  nineteenth  century,  which,  with  a  somewhat  naive 
faith  in  the  automatic  and  beneficent  self-regulation 
of  human  forces,  bade  the  individual  to  exploit  his  op- 
portunities to  the  unrestrained  limit  of  his  strength, 
and  the  devil  take  the  hindmost.  The  individualism 
to  which  I  adhere  spells  neither  reaction  nor  greed, 
selfishness,  class  feeling  or  callousness.  No  less  than 
those  who  carry  their  hearts  visibly  aching  for  the 
people  and  aflame  against  their  oppressors,  into  maga- 
zine articles,  political  assemblies  and  upon  lecture  plat- 
forms— no  less  than  they  are  we  desirous  for  the  well- 
being  and  contentment  of  the  masses  of  the  people. 

Incentive  to  Effort 

The  individualism  we  believe  in  gives  incentive  to 
every  man  to  put  forth  his  best  effort,  while  at  the 
same  time  it  recognizes  fully  the  right  and  the  duty 
of  the  state  to  impose  upon  business  reasonable  su- 
pervision, restraints,  and  regulations;  to  take  measures 
destined  to  raise  the  general  level  of  popular  well- 
being;  to  protect  particularly  those  least  able  to  protect 
themselves;  to  prevent  exploitation  and  oppression  of 
the  weak  by  the  strong,  and  to  debar  privilege  and 
unfair  or  socially  harmful  practices.  And  we  further 
believe  that  in  addition  to  and  over  and  above  the 
limitations  imposed  by  the  state  there  are  restraints 
which  a  man's  conscience  should  impose  upon  his  actions 
in  affairs.  It  is  not  enough  to  be  "law-honest"  or 
"monej^-honest." 

I  an-i  far  from  saying  that  material  reward  is  the 
only  incentive  to  business  effort,  but  experience  has 
shown  and  common  sense  observation  confirms  that, 
excepting  such  callings  as  men  take  up  because  of  an 
"inner  urge,"  from  a  natural  bent  or  altruistic  motives, 
or  because  they  desire  primarily  position,  public  office, 
or  political  power,  the  vast  majority  of  people  require, 
in  order  to  put  forth  the  maximum  of  effort  and  of 
venturing,  an  incentive  largely,  though  not  solely,  of 
a  tangible  kind.  In  an  emergency,  of  course,  at  the 
call  of  the  country,  every  right-thinking  man  will  not 
only  forget  all  thought  of  reward,  but  will  be  ready 
for  every  sacrifice.  He  will  work  and  strive  fully  as 
hard  as  and  far  harder  than  he  would  for  his  personal 
advantage,  and  spend  himself  without  limit,  from  mo- 
tives of  patriotism  or  public  spirit. 

Confiscation  of  Big  Incomes  Will  Not 
Support  the  War 

Individualism  frankly  denies  that  the  world  can  be 
run  on  a  theory  which  presupposes  the  existence  of 
mental,  moral  and  physical  equality  between  men. 
Equality  before  the  law,  equality  of  political  rights, 
' — equality  of  opportunity,  as  far  as  humanly  pos- 
sible— yes.  But  an  inscrutable  Providence  has  be- 
stowed upon  His  creatures,  animate  as  well  as  in- 
animate, inequality  of  natural  endowment,  and  from 
that  springs  and  must  necessarily  spring  inequality  of 
results. 

Do  you  realize  that  if  all  incomes  above  $100,000 
were  confiscated,  as  has  been  urged  by  some,  the  re- 
sulting sum  would  barely  cover  our  war  expenditures 
for  one  month?  Do  you  know  that  if  all  incomes 
above  even  $10,000  were  taken  and  distributed  among 
those  earning  less  than  $10,000,  the  result,  as  far  as  I 
can  figure  out,  would  i^e  that  the  aggregate  income  of 


those   receiving  that  distribution  would  be   increased  , 
barely  6  per  cent.?  i 

I  have  complete  confidence  in  the  sober  common  sense 
of  the  American  people.    I  believe  that  when  they  have 
been   placed    in   possession    of   adequate    information, 
when  the  pros  and  cons  of  a  proposition  have  been  ' 
fully   discussed   before   them   and  by  them,   they  can 
always  be  relied  upon  to  reach  sound  conclusions.    The 
menace  which  I  see  is  not  in  the  deliberate  will  of  the  , 
people,  but  in  the  fact  that  under  the  emotional  stress  J 
of  war,  under  the  patriotic  impulse  of  the  time,  under 
the  actual  or  fancied  necessity  of  the  war  situation, 
tendencies  are  tolerated  and  modes  of  thought  and  ac- 
tion permitted  to  gain  a  footing  unopposed,  which  are 
apt  to  create  very  serious  problems  upon  the  return  of 
normal  conditions. 

In  what  I  am  going  to  say  I  wish  very  distinctly 
and  earnestly  to  disclaim  any  intention  of  criticizing 
our  present  Government.  It  would  be  most  unbecom- 
ing and  improper  to  do  so  before  this  non-partisan 
gathering,  in  which  politics  can  have  no  place.  What 
I  mean  to  bring  out  is  not  any  sins  of  omission  or 
commission  of  the  present  Administration,  but  un- 
avoidable frailties  and  shortcomings  which  are  inherent 
in  the  very  essence  of  all  government  and  which 
emphasize  the  need,  particularly  in  a  democracy,  of 
confining  the  business  functions  of  government  to 
activities  which  private  enterprise  cannot  undertake 
equally  as  well  as  or  better  than  the  state,  or  which, 
in  the  interest  of  the  maintenance  of  free  institutions, 
private  enterprise  should  not  be  permitted  to  undertake. 

Liberty  necessarily  limits  governmental  efficiency. 
That  is  part  of  the  price  which  we  pay  for  freedom. 
We  do  not  begrudge  the  price.  We  are  prepared  to 
pay  any  price  for  the  supreme  blessing  of  being  free 
men — if  necessary,  even  the  price  of  our  very  lives,  as 
many  of  those  did  who  procured  for  us  the  great  legacy 
of  liberty.  But  why  unnecessarily  bid  up  the  price 
against  ourselves  by  extending  the  scope  of  govern- 
mental activities  beyond  the  field  which  naturally  be- 
longs to  them? 

Government  the  Negation  of  Competition 

Government,  in  its  very  essence,  is  the  negation  of 
competition.  It  is,  by  the  very  fact  of  its  being, 
whatever  its  name  or  kind,  the  monopoly  of  monop- 
olies. It  cannot  but  be  affected  with  those  shortcomings 
which  spring  from  the  absence  of  competition  and  the 
exercise  of  monopoly.  Why,  then,  should  a  people  which 
rightly  discountenances  monopoly  and  rightly  believes 
in  the  principles  of  competition,  enlarge  the  operations 
of  governmental  agencies  further  than  is  required  for 
the  recognized  purposes  which  a  free  government  is 
meant  to  serve? 

I  do  not  fail  to  recognize  that,  certainly  during  the 
period  of  reconstruction,  and  probably  more  or  less  per- 
manently, both  here  and  in  Europe,  the  scope  of  state | 
activities  is  bound  to  increase  and  must  concern  itselfl 
with  and  intercede  in  matters  which  heretofore  were 
left  entirely  to  private  enterprise.     But  this   concerr 
and  intercession  should  be  such  as  not  to  eliminate  oi 
lame  private  enterprise,  but  to  make  it  more  effective 
Nor  do  I  fail  to  recognize,  but,  on  the  contrary,  I  wel 
come  unreservedly — as  I  am  sure  we  all  do — the  pros- 
pect that  in  the  times  which  will  follow  the  profounr 
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pheaval  of  the  war,  the  standard  by  which  men  will 
e  judged  and  rewarded  will  be,  more  strictly,  exactingly 
nd  far-reachingly  than  heretofore,  that  of  work  done, 
uty  performed,  services  rendered.    The  world  will  have 

0  place  for  idlers  and  social  slackers.  Rank  will  reside 
ot  in  birth  or  wealth — neither,  I  trust,  will  it  reside  in 
n  office-holding  caste — but  in  useful  achievement. 

1  From  governmental  paternalism  to  socialism  is  not 
I  very  long  step.  The  menace,  however,  of  bureau- 
ratism  and  socialistic  paternalism,  with  their  insidious 
ffect  upon  the  very  fiber  and  marrow  of  the  race, 
onfronts  us  now.  While  bureaucracy  and  efficiency  can 
0  together  under  an  autocratic  regime,  it  is  impossible 
!i  the  very  nature  of  things  for  bureaucracy  to  go 
Dgether  with  efficiency  in  a  democracy.  Nor,  indeed, 
an  paternalism  and  liberty  exist  side  by  side.  Bureau- 
,racy  is  either  wasteful,  stagnant  and  inefficient,  or 
t  is,  as  in  Germany,  ruthless  in  its  methods,  oppres- 
ive  in  its  spirit  and  poisonous  in  its  effect.  It  resents 
rogress,  vision  and  innovation  because  these  are  dis- 
urbing  and  antagonistic  to  the  very  essence  of  its  being 
-routine. 

In  our  own  case  the  soil  for  the  growth  of  the 
loxious  weeds  which  spring  from  the  seed  of  bureau- 
racy  is  particularly  fertile,  for  a  variety  of  reasons. 
Vashington  is  heavy  with  the  atmosphere  of  politics, 
.nd  is  pervaded,  as  no  other  capital  I  know,  with  the 
pirit  and  the  very  flavor  of  things  governmental.    Fatal 

0  the  attainment  of  governmental  efficiency  of  a  high 
irder  is  the  custom  of  changing  officials  with  a  change 
»f  administration. 

The  Railroads 

Individual  enterprise  has  given  us  what  is  admittedly 
he  most  efficient  railroad  system  in  the  world.  It  has 
ione  so  while  making  our  average  capitalization  per 
nile  of  road  less,  the  scale  of  wages  higher,  the  aver- 
ige  rates  lower,  the  service  and  conveniences  offered  to 
;he  shipper  and  the  traveler  greater,  than  in  any  other 
)f  the  principal  countries.  It  is  true  that  in  the  pioneer 
)eriod  of  railroad  development,  and  for  some  years 
hereafter,  numerous  things  were  done,  and  although 
generally  knovra  to  be  done,  were  tolerated  by  the 
jovernment  and  the  public,  which  should  never  have 
>een  permitted.  But  during  the  second  administration 
ind  upon  the  courageous  initiative  of  President  Roose- 
•elt  these  evils  and  abuses  were  resolutely  tackled,  and 

1  definite  and  effective  stop  was  put  to  most  of  them. 
Means  were  provided  by  salutary  legislation,  fortified  by 
iecisions  of  the  Supreme  Court,  for  adequate  supervision 
ind  regulation  of  railroads.  The  law  enacted  under 
President  Roosevelt's  administration  was  not  allowed  to 
;tand  for  a  sufficient  length  of  time  to  test  its  effects, 
rhe  enactment  of  new  railroad  legislation  in  1909, 
istablished,  for  the  first  time  in  America,  paternalistic 
:ontrol  over  the  railroads. 

Hampered,  confined,  harassed  by  multifarious, 
ninute,  narrow,  and  sometimes  flatly  contradictory 
'egulations  and  restrictions,  state  and  Federal,  that 
jreat  industry  began  to  fall  away.  Initiative  on  the 
)art  of  those  in  charge  became  chilled;  the  free  flow 
)f  investment  capital  was  halted;  creative  ability  was 
(topped;  growth  was  stifled;  credit  was  crippled. 

The  theory  of  governmental  regulation  and  super- 
asion   was    entirely    all   right.      No    fair-minded    man 


would  quarrel  with  that.  But  the  practical  application 
of  that  theory  was  wholly  at  fault  and  in  defiance  of 
both  economic  law  and  common  sense.  It  was  bound 
to  lead  to  a  crisis.  It  is  not  the  railroads  that  have 
broken  down — it  is  our  railroad  legislation  and  commis- 
sions which  have  broken  down.  The  Government,  in 
the  emergency  of  war,  probably  wisely,  and,  in  view  of 
the  prevailing  circumstances,  necessarily,  haa  assumed 
the  operation  of  the  railroads.  The  Director  General  of 
Railroads,  rightly  and  courageously,  proceeded  to  do 
immediately  that  which  the  railroads  for  years  had 
again  and  again  asked  in  vain  to  be  permitted  to  do — 
only  more  so.  Freight  rates  were  raised  25%,  passen- 
ger rates  50%,  many  wasteful  and  needless  practices 
heretofore  compulsorily  imposed  were  done  away  with. 
The  whole  theory  under  which  intelligent,  effective  and 
systematic  cooperation  between  the  different  railways 
had  formerly  been  made  impossible  was  thrown  into 
the  scrap  heap. 

The  question  of  the  disposition  to  be  made  of  the 
railroads  after  the  war  is  one  of  the  most  important 
and  far-reaching  of  the  post-bellum  problems  which 
will  confront  us.  My  concern  is  not  for  the  stock 
and  bond  holders.  They  will,  I  have  no  doubt,  be  prop- 
erly and  fairly  taken  care  of  in  case  the  Government 
were  definitely  to  acquire  the  railroads.  Nor  do  I  speak 
as  one  who  believes  that  the  railroad  situation  can 
be  restored  just  as  it  was  before  the  war.  The  func- 
tion, responsibility  and  obligation  of  the  railroads  as 
a  whole  are  primarily  to  serve  the  interests  and  eco- 
nomic requirements  of  the  nation.  The  disjointed 
operation  of  the  railroads,  each  one  considering  merely 
its  own  system  (and  being  under  the  law  practically 
prevented  from  doing  otherwise),  will,  I  am  sure,  not 
be  permitted  again. 

The  American  System 

The  relinquishment  of  certain  features  of  our  exist- 
ing legislation,  the  addition  of  others,  a  more  clearly 
defined  and  purposeful  relationship  of  the  nation  to 
the  railroads,  involving  among  other  things  possibly 
some  financial  interest  of  the  Government  in  the  re- 
sults of  railroad  operations,  are  certain  to  come  from 
our  experiences  under  Government  operation  and  from 
a  fresh  study  of  the  subject,  in  case  the  railroads,  as 
I  hope,  are  returned  to  private  management.  Personally 
I  believe  that  in  its  underlying  principle,  the  system 
gradually  evolved  in  America,  but  never  as  yet  given 
a  fair  chance  for  adequate  translation  into  practical 
execution,  is  an  almost  ideal  one.  It  preserves  for  the 
country,  in  the  conduct  of  its  railroads,  the  inestimable 
advantage  of  private  initiative,  efficiency,  resourceful- 
ness and  financial  responsibility,  while  at  the  same  time, 
through  governmental  regulations  and  supervision,  it 
emphasizes  the  semi-public  character  and  duties  of  rail- 
roads, protects  the  community's  rights  and  just  claims, 
and  guards  against  those  evils  and  excesses  of  unre- 
strained individualism  which  experience  has  indicated. 

It  is,  I  am  profoundly  convinced,  a  far  better  sys- 
tem than  government  ownership  of  railroads,  which, 
wherever  tested,  has  proved  its  inferiority,  except,  to 
an  extent,  in  the  Germany  on  which  the  Prussian  Junker 
planted  his  heel  and  of  which  he  made  a  scourge  and  a 
horrible  example  to  the  world;  and  the  very  reasons 
which  have  made  state  railways  measurably  successful 
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in  that  Germany  are  the  reasons  which  would  make 
Government  ownership  and  operation  in  America  a 
menace  to  our  free  institutions,  a  detriment  to  our 
racial  characteristics  and  a  grave  economic  disservice. 

I  have  spoken  of  the  treatment  of  our  railroads  in  the 
past  10  years  as  "punitive  paternalism."  In  some  re- 
spects this  same  term  may  be  applied  to  our  existing 
and  proposed  war  taxation.  It  penalizes  success.  It 
penalizes  thrift  practiced  in  the  past  and  discourages  it 
for  the  present.  It  penalizes  certain  callings  and  sec- 
tions of  the  countrj'  and  favors  others.  In  some  pro- 
visions it  may  be  said  almost  to  bear  the  earmarks  of 
vindictiveness. 

My  criticism  does  not  refer  to  the  proposed  80%  war 
profits  tax.  Indeed,  I  have  from  the  very  beginning  ad- 
vocated a  high  tax  on  war  profits. 

The  Principles  of  Taxation 

Among  the  principles  of  correct  and  effective  taxation, 
which  are  axiomatic,  are  these: 

1.  No  tax  should  be  so  burdensome  as  to  extinguish 
or  seriously  jeopardize  the  source  from  which  it  derives 
its  productivity. 

2.  In  war  time,  when  the  practice  of  thrift  is  of 
more  vital  importance  than  ever  to  the  nation,  one  of 
the  most  valuable  bjT)roducts  which  taxation  should 
aim  to  secure  is  to  compel  reduction  in  individual  ex- 
penditures. 

3.  Taxation  should  be  as  widely  diffused  as  pos- 
sible, at  however  small  a  rate  the  minimum  contribu- 
tion may  be  fixed,  if  only  to  give  the  greatest  possible 
number  of  citizens  an  interest  to  watch  governmental 
expenditure  and  an  incentive  to  curb  governmental  ex- 
travagance. 

It  may  safely  be  asserted  that  our  war  taxation  runs 
counter  to  every  one  of  these  (and  several  other)  tested 
principles.  While  in  the  case  of  the  rich  we  discour- 
age saving  by  the  very  hugeness  of  our  taxation,  or 
make  it  impossible,  we  reach  the  same  undesirable  re- 
sult by  opposite  means  in  the  case  of  those  with  more 
moderate  incomes.  The  enormous  preponderance  of 
saving  which  could  and  should  be  effected  does  not  lie 
within  the  possibilities  of  the  relatively  small  number 
of  rich  people,  but  of  the  huge  number  of  people  with 
moderate  incomes.  Moreover,  while  the  rich,  in  con- 
sequence of  taxation,  limitation  of  profits,  etc.,  have 
become  less  able  to  spend  freely  since  our  entrance  into 
the  war,  workingmen  and  farmers,  through  increased 
wages,  steadier  employment  and  higher  prices  of  crops, 
respectively,   have  become   able   to   spend  more   freely. 

Workingmen  are  in  receipt  of  wages  never  ap- 
proached in  pre-war  times,  many  of  them  making  in- 
comes a  good  deal  higher  than  the  average  professional 
man,  while  the  profits  of  business,  generally  speaking, 
are  on  a  de<:lining  scale  and  certain  branches  of  busi- 
ness have  been  brought  virtually  or  even  completely  to 
a  standstill. 

The  Distribution  of  Incomes 

Of  our  total  national  income,  estimated  at,  say  $40,- 
000,000,000  annually,  it  is  safe  to  say  that  not  more 
than  $2,000,000,000  goes  to  those  with  incomes  of,  say 
$15,000  and  above,  while  $38,000,000,000  goes  to  those 
with  lower  incomes.  Yet  wc  decline  to  employ  one  of 
the  most  effective  means  to  compel  saving,  namely,  con- 


sumption and  similar  taxes  such  as  every  other  belliger-  • 
ent  nation  without  exception  has  imposed.    I  know  it  is  ' 
not  popular  to  sa^'^  things  in  criticism  of  war  burdens 
of  a  financial  nature.     One's  motives  are  liable  to  be 
misunderstood   or  misinterpreted,   and  he   is  very  apt 
to  have  it  scornfully  pointed  out  to  him  how  small  rel-  ' 
atively  is  the  sacrifice  asked  of  him,  compared  with  the 
sacrifice  of  position,  prospects,  and  life  itself,  so  will- 
ingly and  proudly  offered  by  the  young  manhood  of  the 
land.     It  is  a  natural  and  effective  rejoinder,  but  it  is 
not  a  sound  or  logical  one. 

Heaven  knows,  my  heart  goes  out  to  our  splendid 
boys,  and  my  admiration  for  their  conduct  and  achieve- 
ments and  m.y  reverence  for  the  spirit  which  animates 
them  knows  no  bounds.  But  I  am  acquainted  with  hun- 
dreds of  business  men  who  bemoan  their  gray  hair  and 
their  responsibilities,  which  prevent  them  from  having 
the  privilege  of  fighting  our  foe  arms  in  hand.  And 
I  know  no  American  business  man  worthy  of  the  name 
who  would  not  willingly  give  his  life  and  all  his  pos- 
sessions if  the  country's  safety  and  honor  required  that 
sacrifice. 

But  to  win  the  war  and  to  deal  with  the  problems 
incident  to  and  resulting  from  it,  bravery  and  patriotic 
devotion  alone  are  not  sufficient.  Reason  must  check 
emotion,  reflection  must  curb  impulse.  The  effort  of 
sober  thought  is  called  for,  and  the  moral  courage  to 
speak  one's  convictions,  provided  they  are  those  of  a 
loyal  American.  It  is  easy  to  float  with  the  prevailing 
surface  currents  of  the  day,  and  tempting  to  attune 
one's  utterances  to  sentiments  which  are  sure  to  meet 
with  popular  applause.  But  the  value  of  an  exchange 
of  opinions  lies  in  the  difference  of  views  honestly  held 
and  presented.  It  is  through  free  discussion,  through 
the  meeting  of  conflicting  opinions  in  the  public  forum, 
that  the  truth  is  sought  and  ascertained  in  a  republic. 

Paternalism  a  Real  Danger 

The  picture  of  bureaucratic  paternalism  fastening  its 
shackles  upon  a  nation  which  went  to  war  to  preserve 
liberty  is  not  a  fanciful  one.  Through  the  accident  of 
war,  paternalism  at  present  rules  supreme.  That  is  in- 
evitable in  war  time.  The  one  and  supreme  task  be- 
fore the  nation  is  to  win  the  war.  No  personal  or 
business  consideration  must  be  permitted  to  stand  in 
the  way  of  the  necessities  of  that  task,  and  no  one  must 
for  one  moment  hesitate  to  submit  to  them. 

We  are  not  criticising  or  cqjnplaining  of  the  present 
facts;  we  are  thinking  of  the  future.  Officialdom  is  in 
possession.  It  is  entrenched  in  power  beyond  what  it 
dared  to  hope  for  in  its  fondest  dreams.  And  power 
is  sweet.  Ofl!icialdom  and  those  who  feed  at  its  table 
will  not  easily  give  it  up.  It  is  but  human  nature  that 
they  should  come  really  to  believe  and  endeavor  to  in- 
duce the  people  to  believe  that  it  is  for  the  best  to  leave 
in  the  Government's  charge  permanently  much  of  that 
which  has  been  confided  to  it  in  the  stress  of  the  emer- 
gency of  war. 

Bureaucracy  has,  and  will  have,  an  array  of  plausible 
argument.s  to  support  its  plea.  Paternalism,  under  a 
variety  of  names  and  disguises,  will  have  the  support 
of  the  va.st  army  of  these  who  live  or  hope  to  live  on  its 
huge  patronage.  It  will  have  the  support  of  the  popu- 
larity seoker,  the  opportunist  and  the  demagogue,  and 
of  many  who  are  rightly  desirous  to  further  social  jus- 
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tice,  but  do  not  go  to  the  effort  of  painstakingly  study- 
ing and  critically  examining,  in  the  light  of  reason  and 
experience,  the  ways  and  means  which  are  available 
to  that  end  "without  doing  more  harm  than  good." 

The  movement  will  be  countenanced  by  many  who 
do  not  sufficiently  appreciate,  in  the  face  of  the  lessens 
of  all  history,  ancient  and  modern,  that  the  only  free 
government  which  ever  has  lasted,  or  ever  can  last,  was 
and  is  a  government  which  gives  the  broadest  scope  to 
the  individual,  limited  only  by  equally  broad  but  wisely 
conceived  regard  for  the  general  welfare. 

Liberty  means  neither  uniformity  nor  the  rule  of 
mediocrity.  Liberty  is  strong  enough  and  conscious 
enough  of  its  strength  not  to  fear  but  to  foster  indi- 
vidual capacity.  If  political  liberty  is  not  the  sum  of 
individual  liberties,  fairly  ordered  and  reasonably  re- 
strained, it  is  not  liberty  at  all. 

It  would  be  a  tragedy  if  it  were  to  be  permitted  that 
while  our  boys  are  fighting  for  liberty,  the  great  and 
splendid  structure  of  ordered  and  enlightened  freedom 
and  convenanted  individual  rights  which  was  handed 
down  to  all  Americans  should  be  invaded  by  that  most 
insidious  foe  of  liberty,  paternalism,  with  its  allies  and 
close  relatives,  bureaucracy  and  socialism.  It  would  be 
a  grievous  affliction  if  under  the  emotional  stress  and 
turmoil  produced  by  war,  our  people  were  to  permit 
doctrines  to  take  a  footing  on  our  soil  which  their  sober 
wisdom  heretofore  has  scornfully  rejected  as  will-o'- 
the-wisps  and  as  un-American.  It  would  be  bitter  irony 
of  fate  if,  while  democracy  triumphed  on  the  bloody 
fields  of  war  over  that  arch  representative  of  the  pater- 
nalistic system  and  spirit,  Germany,  our  own  govern- 
mental and  social  conceptions  and  practices  were  to  be 
infected  with  the  poison  of  paternalism  and  bureaucracy. 

We  must  stand  together,  counsel  with  each  other  and 
work  together.  We  must  give  voice  to  our  convictions. 
We  must  become  a  militant  phalanx  in  the  cause  of  that 
which  we  profoundly  believe  to  be  right  and  wise  and 
just,  and  making  for  the  greatness  of  America  and  the 
happiness  and  welfare  of  her  people.  The  problems  of 
the  immediate  future  loom  large  before  us.  That  na- 
tion which  will  best  know  how  to  combine  the  dictates 
of  social  justice  with  incentive  and  protection  to  indi- 
vidual effort  will  secure  the  prize  of  world  leadership 
no  less  than  of  opportunity,  well-being  and  contentment 
for  the  masses  of  its  own  people. 


Manganese  Development  in  Virginia 
By  Marshall  Haney* 

War  conditions  have  made  it  possible  and  profitable 
to  reopen  several  manganese  mines  in  Virginia,  and 
many  of  the  operators  have  realized  good  profits  on 
small  original  investments  in  manganese  properties. 
The  old  Paddy's  Run  mine,  at  present  generally  known 
as  the  Nelson,  is  situated  on  a  conical-shaped  hill  in 
the  southwest  corner  of  Frederick  County,  a  few  miles 
from  the  postoffice  of  Star  Tannery.  The  nearest  ship- 
ping point  is  Capon  Road,  a  station  on  the  Baltimorf; 
&  Ohio  Ry.,  and  14  miles  from  the  mine. 

Old  records  show  that  the  property  was  operated  in 
1832,  although  the  length  of  operation  and  production 
at  that  time  are  unknown.     Considerable  development 


was  done  in  1882,  and  for  a  period  of  seven  years  the 
mine  was  actively  worked  and  produced  from  2000  to 
3000  tons  of  ore  ranging  from  45'^'r,  to  o2'^/o  manganese. 
Over  1000  ft.  of  shaft  and  tunnel  work  was  done,  and 
this  remains  in  a  fair  condition,  owing  to  the  forma- 
tion and  the  fact  that  the  workings  are  150  ft,  above 
the  local  water  level.  The  formation  belongs  to  the 
Paleozoic  era,  and  the  workings  occur  near  the  line 
between  the  Devonian  and  Silurian  periods.  The  de- 
posit is  associated  with  what  is  locally  known  as  flint 
limestone,  which  forms  many  small  anticlines  and  syn- 
clines.  The  ore-bearing  formations  vary  in  thickness 
from  two  to  twelve  feet  and  the  veins  from  a  few  inches 
to  three  feet. 

After  closing  down  in   1889,  the  property   remained 
idle  until  1915.     Some  prospecting  by  Charles  M.  Nel- 


«!ortp:d  mangaxksk  ork  i'ILEd  ri;ai»v  kur  shii'MJ-:n-t 

son  confirmed  his  opinion  that  large  quantities  of  high- 
grade  ore  could  be  profitably  mined,  so  he  reopened  the 
mine  in  a  small  way,  and  by  a  one-horse  operation 
shipped  several  carloads  of  ore  of  the  following  grade* : 

^.NALYSIS    OF    VIRGINIA    NELSON     MINK     MANOANESE-OUli 
SHIPMENTS 

Per  Cent 
Type  MoistuH!        Iron 

Hard  blue  ore I    57  0.85 


Fine  soft  blue  ore 160  3.25 

Hard  black  ore 1 .  58  3.25 

Black  ore     5.46  I    30 

"ine  soft  black  ore. . .  7  65  4  50 


Silica  Phosphorus  Mangaucsc 

1.08             0  227  52  67 

5  43             0  257  50  28 

7  05             0  226  48  34 

2  05             0  284  49   18 

5   55             0  261  48  0? 


'Consulting  mining  engineer,  Geer.  Greene  County,  Virginia. 


Early  in  1917  the  property  was  purchased  by  com- 
petent mining  men,  who  have  installed  a  complete 
plant  at  a  cost  of  over  $50,000  and  are  now  shipping 
a  large  quantity  of  high-grade  ore.  Results  accomplished 
at  this  old  mine  can  be  duplicated  at  many  other  places 
in  the  state.  The  manganese  industry,  under  existing 
conditions,  presents  larger  possibilities  for  quick  re- 
turns on  small  original  investments  than  any  other 
branch  of  mining.  In  order  to  purchase  requisite  ma- 
chinery, many  of  the  small  operators  have  been  able 
to  secure  large  advances  on  their  ore  in  sight,  and  the 
present  rate  of  development  should  soon  materially  re- 
lieve the  shortage  in  manganese. 
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Recording  Accidents  in  Mines 


By  albert  H.  FAY 


Accidents  are  considered  from  the  statistical 
standpoint,  and  a  plea  is  made  for  a  more  thor- 
ough standardization  of  records.  Examples  are 
quoted  and  tables  given  to  show  that  fatal  acci- 
dents are  decreasing ,  in  metal  mines,  whereas 
non-fatal  accidents  are  increasing .  It  is  pointed 
out,  however,  that  labor  turnover  is  not  always 
taken  into  consideration,  with  the  result  that 
statistics  from,  small  operators  are  sometimes  of 
doubtful  value.  The  contention  is  advanced  that 
greater  attention  to  the  details  of  recording  mis- 
haps in  mines  will  lead  to  real  progress  in  acci- 
dent prevention  and  facilitate  the  compilation  of 
a  just  and  an  equitable  scale  of  insurances  rates. 


WHEN  the  U.  S.  Bureau  of  Mines  began  the  col- 
lection of  mine-accident  statistics,  in  1911,  the 
data  available  concerning  the  non-fatal  injuries 
in  the  mining  industry  were  fragmentary  and  incom- 
plete. Reports  of  fatal  injuries  were  not  as  complete 
as  they  should  have  been,  but  sufficient  data  had  been 
accumulated  to  identify  the  principal  hazards.  The  re- 
turns first  received  and  published  showed  what  was  then 
considered  a  high  rate  for  non-fatal  injuries,  because 
there  was  nothing  with  which  to  compare  it.  In  1911 
efforts  were  made  to  legislate  into  existence  the  Indus- 
trial Accident  Commissions.  The  mining  companies 
had  not  been  accustomed  to  keeping  complete  records 
for  either  the  state  or  Federal  Government,  and,  m 
many  cases,  not  even  for  their  own  use. 

The  recording  of  all  accidents  is  absolutely  necessary 
if  there  is  to  be  a  reduction  in  the  number  of  accidents 
at  mines.  Detailed  records  will  give  the  exact  cause  of 
the  accident,  and,  knowing  this,  remedies  will  readily 
suggest  them.selves  in  most  cases,  and  such  records  fur- 
nish the  safety  engineer  a  reliable  mass  of  data  from 
which  he  may  formulate  safety  rules  and  regulations, 
advise  the  adoption  of  safety  devices,  and  point  out  the 
advantages  of  safer  methods  of  mining.  To  this  end 
the  Bureau  prepared  a  form  for  keeping  a  record  of 
accidents  at  mines.  On  this  form  is  to  be  recorded  the 
name  of  the  injured  person,  the  date  of  the  accident,  the 
cause,  and  whether  or  not  the  accident  was  fatal,  and 
also,  in  non-fatal  cases,  the  degree  of  disability,  meas- 
ured in  days  lost,  due  to  the  accident.  A  number  of  min- 
ing companies  are  keeping  such  data,  and  the  returns 
which  have  been  received  indicate  that  the  records  are 
being  prepared  more  carefully  than  was  usually  the 
practice  m  the  past,  i  ney  snow  an  increase  m  tne  num- 
ber of  non-fatal  accidents  which  is  more  apparent  than 
real,  because  the  industry  is  no  more  dangerous  than 
when  records  were  not  kept.  The  record  simply  brings 
to  light  the  hidden  dangers. 

In  order  to  bring  out  more  clearly  the  results  of  keep- 
ing records,  Table  I  has  been  compiled  from  the  Bu- 
reau metal-mine  accident  publications  from  1911  to  1916, 


•A    paper    presented    at    the    seventh    annual    congress    of    the 
National  Safety  Council,  1918. 


inclusive,  and  refers  to  the  entire  United  States.  This 
table  shows  that  the  fatality  rate  is  decreasing,  whereas 
non-fatal  injuries  are  increasing.  In  1911,  170  non- 
fatal injuries  per  thousand  300-day  workers  were  re- 
ported to  the  Bureau,  and  in  1916  the  number  reported 
was  2.50,  thus  indicating  that  better  records  are  being 
kept.  The  fact  that  there  are  fewer  fatal  accidents  in- 
dicates increased  efficiency  in  safety  ana  nrst-aid  work. 

Table  II  refers  to  the  quarry  industry  for  the  period 
1911  to  1916,  inclusive,  and  indicates  an  increased  non- 
fatal injury  rate  ranging  from  63.8  in  1911  to  175.6  in 
1916,  per  thousand  300-day  workers.  The  fatality  rate 
at  the  quarries  shows  practically  no  change. 

By  reason  of  the  lack  of  complete  records  among  the 
smaller  operators  of  mines  and  quarries,  these  figures 
are  entirely  too  low.  This  is  indicated  in  Table  111, 
in  which  data  show  the  returns  of  258  companies  in 
1914,  280  in  1915,  and  246  in  1916,  all  of  which  are 
keeping  records  practically  in  accordance  with  the  form 
prescribed  by  the  Bureau.  It  will  be  noted  that  this 
selected  group  of  mines  also  shows  an  increasing  non- 
fatal injury  rate,  the  figures  being  331  per  thousand 
300-day  workers  in  1914  and  398  in  1916.  The  fatality 
rates,  however,  show  a  reduction  from  4.92  per  thou- 
sand 300-day  workers  in  1914  to  4.06  in  1916. 

The  accident  rates  at  mines,  as  heretofore  published, 
also  appear  lower  than  they  actually  are,  because  in  so 
many  instances,  the  operator  reports  the  total  number 
of  men  on  the  payroll  during  the  year.  By  reason  of 
the  annual  labor  turnover,  the  number  of  men  on  the 
payroll  is  much  larger  than  the  actual  number  of  full- 
time  workers.  Hence,  in  order  to  get  true  accident 
rates,  it  is  necessary  that  the  time  the  m.en  were  em- 
ployed also  be  known.  Such  a  record  of  the  hours 
worked  has  been  kept  by  the  New  Jersey  Zinc  Co.,  thus 
placing  the  accident  rates  on  a  basis  regarding  the  exact- 
ness or  completeness  of  which  there  can  be  no  doubt. 
One  of  the  reasons  why  the  Bureau's  rates  in  earlier 
years  appear  low  is  that  it  has  been  difficult  to  obtain 
detailed  information,  which  is  kept  by  only  a  few  of  the 
larger  companies.  The  next  step  was  to  reduce  all  acci- 
dents to  a  300-day  basis.  This,  however,  does  not  take 
into  account  the  eight-hour  or  ten-hour  day,  but  in  most 
of  the  metal  mines,  in  recent  years,  the  eight-hour 
day  has  prevailed.  Many  inequalities  have  been  elimi- 
nated by  reducing  the  figures  to  a  common  denominator 
of  300  days.  This,  however,  does  not  eliminate  the  pay- 
roll discrepancies  when  the  number  of  men  employed  is 
given  as  per  total  on  payroll. 

The  increasing  completeness  in  the  matter  of  records 
is  to  be  credited,  in  part,  to  the  Bureau's  campaign  for 
safer  conditions,  and  also,  in  no  small  degree,  to  results 
from  the  annual  requests  for  reports  of  accidents  dur- 
ing the  current  year,  and  to  the  enactment  of  accident- 
compensation  laws.  The  mining  companies  expect  to 
make  the  returns,  and  the  majority  of  companies,  there- 
fore, are  now  keeping  records  in  such  a  condition  that 
they  may  be  able  to  render  reports  at  the  close  of  the 
year.  There  is,  however,  some  lack  of  uniformity  as  to 
what  injuries  shall  be  recorded,  although  it  is  believed 
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TABLE  I.     UNITED  STATES  METAL-MINE  ACCIDENTS,   1911-1916 
Number  of  Men  Employed,  Days'  Work  Performed,  and  Number  of  Men  Killed  and  Injured  at  All  Metal  Mines  in  the  United  States 


Year 
1911 
1912 
1913 
1914 
1915 
1916 


Average  Days 
Active 
282 
287 
288 
271 
280 
282 


Actual 
Number 
165.979 
169,199 
191,276 
158,115 
152,118 
204,685 


-  Men  Employed  - 


Equivalent  in  300-Day 
Workers 
(Calculated) 
156,089 
161,662 
183,593 
142,619 
141,997 
192.455 


Total 

Shifts 
46,826,573 
48,498,510 
55,077,855 
42,785,840 
42,599,015 
57,736,425 


• Number  Kille* . 

• Number  Injured 

Per  1000  300-Day 

Per   1000  300-Day 

Workers 

Workers 

Total 

(Calculated) 

Total 

(Calculated) 

695 

4  45 

26,577 

170.27 

661 

4.09 

30,734 

190.11 

683 

3.72 

32,971 

179.59 

559 

3.92 

30,216 

211.87 

553 

3.89 

35.295 

248.56 

697 

3.62 

48,237 

250.64 

TABLE  II.     ACCIDENTS  IN  THE  QUARRY  INDUSTRY,  191 1-1916 

Number  of  Men  Employed,  Days'  Work  Performed,  and  Number  of  Men  Killed  and  Injured  at  All  Quarries  in  the  United  States 

• Men  Employed .  . Number  Killed Number   Injured  , 

Average                                    Equivalent  in                                                                  Per  1000  Per  1000 

Days               Actual          300-Day  Workers           Total                                300-Day  Workers  300-Day  Worker* 

Year                                                                     Active             Number          (Calculated)                Shifts  Total        (Calculated)  Total  (Calculated) 

1911                            228                 110,954                   84,417  25,325,094  188                  2.23  5,390  63.85 

1912 249                113,105                  93,837  28,151.043  213                 2.27  6,552  69  82 

1913 246                 106,278                   87,141  26,142,237  183                  2    10  7,739  88.81 

1914 233                   87,936                   68,187  20,456,157  180                  2.64  7,836  114.92 

1915 246                100,740                  82,447  24,734,224  148                  1.80  9,671  117.30 

Average  for  five  years 240                103,802                  83,205  24,961,751  182                 2.19  7,438  89.39 

1916 253                  90,797                  76,457  22,937.178  173                 2.26  13.427  175.62 


TABLE  III.  SUMMARY 

Metal-Mine  Accident  Data  Grouped  by  Methods  of  Mining  During  the  Year  Ended  Dec.  31,  1916 

Number  Number  Number                          . Number  Killed — 

Compa-     States  Total  Men  Em-  Number  Per  1000  Per  1000 

niesRep-  Repre-  Days  Days'  ployed  300-Day  Em-      30(>-Day 

Method  of  Mining                      resented     sented  Active  Labor  in  Mines  Workers  Total  ployed    Workers 

1.  Room  and  pillar 62             14             280  2,522,986  9,023  8,410  47         5.21         5.59 

2.  Overhand  etoping: 

(a)  Withstulls 22               7             324  1,385,778  4,281  4,619  21         4.91         4.55 

(b)  With  square  sets,  cribs,  etc 32             10             326  4,695,937  14.385  15.653  55         3.82         3.51 

(c)  With  filling 21              10              329  2,031,454  6,170  6,771  35         5,67         5.17 

(d)  Shrinkage 13               7             351  958.754  2,729  3,196  14         5.13         4.38 

3.  Underhand stoping 5                5              306  1,113,333  3,635  3,711  12         3.30         3.23 

4.  Caving  methods 61               7             301  6,121,033  20,326  20,403  80         3.93         3.92 

5.  Open  pit,  with  steam  shovel 23               7             283  2,574,733  9,100  8,582  27         2.97         3.15 

6.  Open  pit,  without  steam  shovel 7               5             265  92,319  348  308  

Total,  1916 246           ...              307  21.496,327  69,997  71,653  291         4.16         4.06 

1915 280           ...•           303  22,842,999  75,365  76,140  324         4.29         4.25 

1914 258           ...              292  22,004,824  75,453  73,349  361         4.78         4.92 


— Number  Inj  ured - 

Per  1000      PerlOOO 
Em-  300-Day 

Total        ployed        Workers 
4,013         444.90         477.17 


1,824 

426.17 

394  81 

7,661 

532  38 

489.52 

2.584 

418.80 

381.68 

1,129 

413  56 

352.81 

1,707 

496  43 

460.11 

7,134 

350  91 

349  71 

2,416 

265  49 

281.58 

108 

308.57 

348.39 

28,576 

408  23 

398.82 

27,314 

362.42 

358.73 

24,306 

322.13 

331.38 

TABLE  IV.  NON-FATAL  INJURIES.   1916-1917 

Injuries  by  Causes  Obtained  From  the  Records  of  the  New  Jersey  Zinc  Company 

. Injuries.    1916  and    1917 • 

Per  1000  Per  1000 

300-Day  300-Day 

Causes                                               Number(o)  Workers  Number  (6)       Workers 

Fall  of  rock  or  ore  from  roof  or  wall 44  25.17  184  105.26 

Rock  or  ore  while  loading  at  working  face 69  39.47  365  208.81 

Timber  or  hand  tools 31  17.74  226  12929 

Eiploeives 16  9.15  24  13  73 

Haulage 39  22.31  81  46.34 

Falling  down  chute,  winze, raise,  orstope 25  14.  30  69  39.  47 

Run  of  ore  from  chute  or  pocket 9  5.15  31  17.74 

Drilling,  machine  or  hand 20  11.44  131  74.94 

Electricity 2  1.15  4  2.29 

Machinery 2  1.14 

Nail* 2  1.14 

Sledging  chunks  and  mucking 5  2 .  86  12  6 .  87 

Othercauses 19  10.87  133  76  09 

Total  underground 279  159.61  1,264  723^11 

Falling  down  shafts 2  1.14  3  1.72 

Objects  falling  down  shafts . '. . .                

Overwinding 1  0.57  I  0  57 

Skip,  rage,  or  bucket 1  0.57  5  2.86 

Othercauses 3  172  14  8  01 

Totalshaft 7  4  00  23  13   16 

Total  undtrground  and  shaft 286  163.62  1,287  736.27 

Surface  haulage I  0. 57 

Itailway  rars  and  locomotives ....                 

Run  of  ore  from  bin I  0.57  I  0  57 

Falls  of  persona 1  0  57  4  2.29 

HandtrxiU.axes,  bars,  etc 4  2.29  12  6.87 

Marhin«ry I  0.57  2  1    14 

Othercauses 5  2  86  29  16  59 

Totalsurface 12  6  86  49  28  03 

Falls  or  »lide»ir.(  rock  or  ore 8  4.58  24  13.73 

HsuW'^'arB,  locomotives,  etc.) 1  0  57  4  2  29 

KallH  of  r^  rsons 3  1.72  13  7,44 

Mjul.in.rv 1  0.57  6  3  43 

Hand  t'^.U 8  4  58 

KledKiriir 'hunks  and  mucldng 2  1.14 

Oth.r.au»«^ 9  5.15  33  18  88 

ToUlopencut 22  12  59  90  5149 

ToUl  open  cut  and  surface 34  19  45  139  79  52 

Grand  loUl 320  183  07  1,426  815  79 

Hours  lalK.r  worked 4,195,412 

8-hour  uliifu  524,427 

300-<l«y  wofU.-ni      1,748 

300-dsy  work«ri»,  in-r  yt-ar 874 

(af  Inclutitm  all  injuries  except  fatal  and  trivial.     (6)  Includes  all  injuries  excent  fatal. 


Per   1000 

Per   100O 

300-Day 

300-Day 

■dumber  (a) 

Workers 

Number  (b) 

Workers 

78 

26  05 

338 

112.86 

101 

33.72 

499 

166.61 

93 

31.05 

617 

206  01 

25 

8,35 

37 

12.35 

82 

27,38 

255 

85.14 

49 

16.36 

139 

46.41 

36 

12.02 

216 

72,12 

54 

18.03 

299 

99,84 

3 

1.00 

9 

3.01 

3 

1.00 

1 

0.33 

14 

4  67 

23 

7.68 

137 

45,74 

26 

8.68 

184 
2,747 

61.44 

571 

190.65 

917.20 

2 

0.67 

3 

1,00 
0.33 

1 

0  33 

1 

0,33 

1 

0.33 

6 

2  00 

3 

1   00 

15 

5,01 

7 

2  34 

26 

8  68 

578 

192.99 

2,773 
1 

925  88 
0,33 

"i 

*6!33  • 

i 

■6]33 

2 

0.67 

6 

2,00 

6 

15 

5,01 

2 

0.67 

3 

1.00 

7 

42 

14  02 

18 

6  01 

68 

22,70 

14     • 

4.67 

48 

16.03 

3 

1   00 

16 

5  34 

9 

3  01 

41 

13,69 

3 

1   00 

13 

4  34 

2 

0.67 

35 

11,69 

11 

3  67 

32 

10.68 

9 

3  01 

34 

11  35 

51 

17  03 

219 

73  12 

69 

23.04 

287 

95.82 

647 

216  03 

3,060 

1,021.70 

7.187.504 

898.438 

2,995 

749 
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that  the  larger  companies  are  recording  practically  all  performed  in  each  occupation,  the  number  of  injuries 

that  occur.    Accidents  reported  to  the  Bureau  are  only  and  the  number  of  injuries  per  thousand  300-day  work- 

those  which  cause  disability  of  one  day  or  more.     It  is  ers.    It  also  shows  the  number  of  hours  lost  per  accident 

not  expected  that  accidents  causing  a  disability  of  less  in  each  occupation  and  the  total  number  of  hours  lost 

than  one  day  will  be  reported,  although  in  some  cases  in  each  occupation  as  the  result  of  accidents.    The  trivial 

It  is  believed  they  are  included,  injuries  referred  to  in  this  table  include  all  such  acci- 

Such  figures,  however,  are  not  as  complete  as  they  dents  as  do  not  prevent  the  men  from  returning  to  work 

may  be,  as  is  shown  by  the  New  Jersey  Zinc  Co.'s  report  the  next  day,  or,  in  other  words,  they  do  not  include 

!for  the  period  of  four  years,  in  which  it  is  believed  every  those  which  record  only  the  loss  of  the  remainder  of 

|non-fatal  injury  that  caused  loss  of  time  has  been  re-  the  shift. 

corded.     Reference  is  pertinent  to   a  paper  prepared         Although  these  records  are  as  complete  as  it  is  pos- 

by  B.   F.   Tillson,  entitled,   "Recording  Accidents,   and  siblc  to  make  them,  they  represent  the  returns  from  only 

Safety  Measures  Employed  by  the  New  Jersey  Zinc  Co.,"  one  company,  and  it  is  doubtful  whether  the  figures  are 

published  in  the  Journal  of  Apr.  17,  1917,  which  giveo  sufficiently  large  to  be  thoroughly  fair  to  each  occupa- 

a  detailed  description  of  the  system  used  by  that  com-  tion,  or  even  to  each  cause  of  injury.    Data  compiled  by 

TABLE  V.    CLASSIFICATION  BY  OCCUPATIONS 

New  Jersey  Zinc  Co.  Accident  Data,  1916  and  1917,  by  Occupatione 

Injuries  (a)  Injuries  (fc)  Total  Hours 

Ti                                                                         „      .  „ Number  Hours  Lost 

T^u""^  ^nnr^  r.     r.  ?SJ;'°°°  Per  1000  of  Lost  by  Per 

o„„       ,.      ,  w"u°j  w'^P'^^vT       u  ^,"tF®^*-  B'^P^y  Percent.  300-Day  Accidents  Accidents  Accident 

Occupations  Worked  Workers  Number  of  Total  Workers  Number  of  Total  Workers  (c)  (c)  (c) 

Muckers 996,535  415  81  25  31  197  59  350  24  61  843  37  350  7  104  20  3 

Timbermen 781,769  326  51  15.94  156  44  233  16  39  714  72  233  69^0  29  7 

Trammers        751,550  313  63  19.69  20128  273  19.20  872  20  273  5'368  19  7 

Runners.dnll 564,832  235  72  22  50  306  38  323  22  72  1,374  47  323  7934  24  6 

Helpers 194,394  81  7  2.19  86  42  45  3    17  555   56  45  392  8  7 

Ground  trimmers 106,385  44  10  3.13  227   27  33  2  32  750  00  33  1896  57   5 

Pipemen • 88,058  37  4  125  108   11  31  2   18  837  84  31  "168  5  4 

Nippers 79,123  33  3  0  94  90  91  15  105  454   54  15  400  26  7 

Bosses 76,999  32  5  1.56  156  25  18  127  562   50  18  536  29  8 

Motormen 45,621  19  2  0  62  105  26  8  0  56  42105  8  24  3  0 

Trackmen 45,920  19  0  .    .  9  0  63  473  68  9  0 

Chutemen 44,925  19  2  0  62  105  26  10  0  70  526  32  10  16  16" 

Blockholers 37,746  16  2  0  62  125  00  11  0  77  687  50  11  72  65 

Car  repairmen. 15,023  6  3  0  94  500  00  6  0  42  1,000  00  6  80  13  3 

Misoellaneous 184,024  77  15  4  69  194  81  57  4  01  740  26  57  987  17  3 

Total 4,012,904         1,672         320  100.00  191.99         1,422  100  00  850.48         1,422  (c)      31,907  22  44 

(a)  Includes  all  injuries  except  fatal  and  trivial.    . 

(b)  Includes  all  injuries  except  fatal. 

(f)  Doss  not  include  3  trivial  accidents  to  ore  loaders  and  1  trivial  accident  tolineinenin  1917,  as  these  occupations  werefreefromaccidentsin  1916  and  the  time 
of  exposure  to  risk  in  the  latter  year  could  not  be  segregated. 

pany    in   keeping   records   of   accidents,    together   with  a  large  number  of  companies  on  this  plan  would  un- 

methods  of  determining  rates  for  comparative  purposes,  doubtedly  furnish  a  reliable  basis  on  which  to  study 

Information  is  given  as  to  what  had  been  done  in  the  accidents  and  their  causes,  and  at  the  same  time  give 

matter  of  safety  improvements,  and  concerning  meth-  sufficient  information  to  make  it  possible  to  establish 

ods  employed  among  the  foremen  and  shift  bosses  to  re-  equitable  insurance  rates. 

duce  accidents.  Exact  records  should  contain  sufficient  data  to  show 

Mr.    Tillson's   paper   shows   that    for   the   first    four  the  causes  of  all  accidents — hazards  by  occupations,  as 

months  of  the  year  1913,  without  special  safety  organ-  in  Table  V;  hazards  by  mining  methods,  as  shown  in 

ization,   but  with   complete   records,   the   non-fatal   in-  Table  III;  and  the  days  and  hours  worked  and  the  time 

juries  at  the  mines  which  caused  loss  of  time  amounted  lost  per  accident,  as  in  Table  V.    This  would  serve  as  a 

to  2.24  per  10,000  hours  of  labor  performed.     In  the  basis  for  insurance  rates  that  would  be  fair  to  all.    Such 

last  eight  months   of   1913,   during  which  the  safety-  records  would  also  show  the  real  progress  that  is  being 

first  campaign  was  .started,  the  accident  rate  was  re-  made  in  accident  prevention. 

duced  to  2.17.     The  organization  was  further  perfected  

in  1914  and  1915,  with  the  result  that  in  1916  the  non-  r"\*.'T*T^       i           tv/T**          at      i* 

fatal  injury  rate  was  0.77  per  10,000  hours,  and  in  1917  ^^^^V   ^  ^  KeplaCC  Mining  Machinery 

the  rate  was  0.78.    By  keeping  detailed  records,  the  com-  By  A.  L.  H.  Street* 

pany  has  been  able  to  determine  the  principal  causes  of  .        .  ,        j        j  ^       ,    ,  .    ,. 

. ,     ,  ,  ^  ,  J-      4.x.      J-         T>  J  A   mine   was   leased    under   a   contract   binding   the 

accidents,  and  to  applv  remedies  therefor.    By  an  educa-  ,  ,  i.     iv  ^-  ,      <.,        .        ,, 

,.       ,  .  i.1.  1  J  u    XI-       •   •  lessee  to  operate  the  mine  continuously,     keeping  the 

tional  campaign  among  the  employees,  and  bv  the  giving  ,.  ,         ,.  .  ,,,, 

,  ,  .     ..       i.-i?i.  u  J     i.-       ■    \-L.  u  machinery  in  as  good  working  order  as  when  he  takes 

of  bonuses  to  the  shift  bosses,  reduction  in  the  number  •-./^J         ^  ixi.         x, 

J,        j.i.,  ijrriu  jrxu  possession   10  days  hence,  less  the  natural  wear  and 

of  accidents  has  been  marked.    The  records  of  the  com-  ]^  .  , ,  „    xTn--i    i-u    i 

,       ,  J     X     u  I-  i.   u  tear  of  the  same.      While  the  lessee  was  in  possession, 

pany   not   onlv   show  accidents   by  causes,   but  bv   oc-  i  ^     j  x-     n     j    ^         i  x,         •„ 

,.  J     ,        r      ,  XL  J-       x     XI-      ■  x     1  ^n  unusual  flood  practically  destroyed  the  mill  on  the 

cupations,  and  also  chart  them  according  to  the  actual  .  j  u     jj       x        x         x      ix^       ,    , 

'  1       J  •    XI         •  mine  premises,  and  he  did  not  restore  it,  although  he 

number  of  hours  emploved  in  the  mines.  x-       j    x  tt  j       xi. 

_,,  ,    ^,  X  ^  XI-     XT        T  rr-       r^       T  continued   to   mine    ore.      Under   these    circumstances, 

Through  the  courtesv  of  the  New  Jersev  Zinc  Co.,  I  ^,      .   i  o  r>       x  i.  u    xu  x  xl     i 

,,   ^  ^  .  ^,  -.  X  1  •    •  the  Arkansas  Supreme  Court  holds  that  the  lessee  was 

am  able  to  present  a  summary  of  the  non-fatal  injurv  ...       .      ,         i.    i?  xv.    i  •     *  -i-       x        u   -u  xi. 

r,  .<.      XI-     x  ■  J  -.t^ir       J   mrr      1  guilty  of  a  breach  of  the  leasc  in  failing  to  rcbuiM  the 

figures  for  the  two-vear  period  1916  and  i917;  also  a  ,     ,      .,,  .  , ,     ,.  ..,,.        ,,      , 

,         .        '  •  J   -,o-.4  X    -•r^■.rT  J-  plant  within  a  reasonable  time,  entitling  the  lessor  to 

summary  for  a  four-year  period,  1914  to  1917,  according  !        •     x    xi-    i  /r>     ji  tr  n-  o^-.  o     x.. 

^  ,  -     rr  ui     TT7      rm.  •  J     .   J  X  terminate  the  lease.     (Bradley  vs.  Holliman,  202  South- 

to  causes,  as  shown  in  Table  IV.     The  accident  data  ^        „         .        ,-„  \ 

,      .-    ,  ,  ,.         .       .         .     ^  ,  ,    _,    .        ...  western  Reporter,  Jt69.) 

classified  by  occupations  is  given  in  Table  V,  in  which  

is  shown   not  only   the  occupations,   but  the  hours'   work  *Attorney  at  law.  820  security  Bld&..  Minneapolis.  Minnesota. 
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Mining  in  Northern  Manitoba 


By  J.  A.  CAMPBELL* 


The  area  included  in  the  mineral  districts  of 
Northern  Manitoba,  now  in  process  of  develop- 
ment, is  in  the  form  of  a  triangle,  of  which  the 
apex  is  The  Pas;  the  westerly  side  is  formed  by 
the  Saskatchewan  River  and  connecting  lakes; 
the  east  side  by  the  Hudson  Bay  Ry.,  and  the 
base  extends  from  Lake  Athapapuskow  to  Herb 
Lake.  Oiving  to  transportation  difficulties  the 
development  of  properties  has  been  retarded, 
but  recent  exploration  has  proved  the  pres- 
ence of  rich  deposits,  and  some  successful  oper- 
ations have  been  and  are  now  being  carried  on. 

UNTIL  recently  the  known  mineral  area  of  North- 
ern Manitoba  was  confined  practically  to  that 
lake  and  river  district  stretching  from  Lake  Atha- 
papuskow and  the  Saskatchewan  boundary,  on  the  west, 
to  Wekusko,  or  Herb  Lake,  on  the  east,  a  distance  of 
approximately  100  miles.  Lake  Athapapuskow  is 
reached  by  means  of  the  Ross  Navigation  Co.'s  steamers, 
which  give  regular  summer  service  from  The  Pas  to 
Sturgeon  Landing  via  the  Saskatchewan  River,  and 
Cumberland  and  Sturgeon  lakes.  From  Sturgeon  Land- 
ing to  Lake  Athapapuskow  is  16  miles,  and  a  road  built 
by  the  Manitoba  government  is  of  material  assistance 
in  the  haulage  of  machinery,  supplies  and  other  freight. 
There  is  also  an  alternative  canoe  route,  via  Sturgeon 
and  Goose  rivers  and  Goose  Lake,  connecting  with  the 
terminus  of  the  government  road  at  Lake  Athapapus- 
kow, by  a  three-mile  portage. 

Eastern  End  of  the  District  More  Accessible 

The  other  end  of  the  district  at  Herb  Lake  is  more 
easily  reached  by  means  of  the  Hudson  Bay  Ry.  from 
The  Pas  to  Mile  82.  From  there  a  government  road, 
locally  known  as  the  "Gordon  Highway,"  extends  to  Mc- 
Kay's Landing,  at  the  south  end  of  the  lake,  a  distance 
of  11  miles.  Mining  properties  already  discovered 
begin  at  a  point  about  five  miles  north  of  this  landing 
and  extend  to  the  northern  end  of  the  lake.  Mineral 
discoveries  in  this  district  were  first  made  at  each  end 
of  the  mineral  area,  because  of  the  accessibility  of  these 
points,  and  it  is  here  that  active  development  and  min- 
ing operations  are  now  being  carried  on. 

Sulphide  Ore  Deposits  at  Flin  Flon  Lake 

The  great  sulphide  mine  at  Flin  Flon  Lake  was 
located  in  August,  1915,  and  the  richness  of  the  deposits 
has  indicated  that  copper  must  be  considered  one  of 
the  important  mineral  resources  of  the  North.  Thomas 
Creighton,  the  original  discoverer,  was  one  of  a  group 
of  six  prospectors  sent  out  to  examine  the  district  by  a 
group  of  Toronto  capitalists  and  mining  men  known  as 
the  Hammill-Currie-Fasken  syndicate.  Ten  claims  were 
staked,  and  steps  immediately  taken  to  determine  the 
quality  and  extent  of  the  orebody.  By  stripping  and 
trenching,  it  was  found  that  the  ore  deposit  is  approxi- 
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mately  2000  ft.  long,  narrowest  at  the  north  end  and 
widest  at  the  south  end,  where  it  enters  the  lake,  being 
about  300  ft.  wide  at  that  point.  It  consists  of  a  vast 
deposit  of  solid  sulphide.  Sampling  and  resampling  in- 
dicated that  at  normal  return  the  ore  would  realize 
$10  to  the  ton  in  gold,  copper  and  silver,  the  copper 
content  averaging  lh%.  This  discovery  attracted 
wide  attention,  and  though  various  propositions  have 
been  submitted  to  the  original  owners,  no  outright  sale 
has  yet  been  effected.  Others  have  become  interested 
in  the  property,  and  it  is  now  in  control  of  a  syndicate 
under  the  management  of  David  Fasken  and  John  H. 
Black,  of  Toronto. 

Extensive  Orebody  Shown  by  Drilling  at 
Great  Sulphide  Mine 

Some  months  following  the  discovery,  a  contract  was 
let  to  diamond  drill  the  property.  A  complete  drilling 
outfit,  supplies  and  equipment  were  taken  in  during  the 
winter,  and  a  camp  was  established  on  the  lake  shore. 
On  Mar.  26,  1916,  two  drills  were  started,  and  they  con- 
tinued operations  until  July  15  of  the  same  year. 
Further  contracts  were  subsequently  let,  and  the  drills 
have  now  been  operated  constantly  for  nearly  two  years, 
$200,000  having  been  spent  in  this  and  other  work  of 
investigation.  But  the  expenditure  has  been  justified, 
for  the  drilling  has  resulted  in  proving  more  than 
20,000,000  tons  of  sulphide  ore  which  will  yield  from 
$8  to  $10  per  ton  at  normal  prices. 

Schist  Lake  Deposits  Smaller  but  Richer  Than 
Those  at  Flin  Flon 

Operations  at  the  Mandy  Mine,  at  Schist  Lake,  are 
remarkable  in  that  the  ore,  after  being  mined,  is  hauled 
40  miles  by  team,  shipped  125  miles  by  boat  and  barge 
to  The  Pas,  and  from  there  by  rail  to  the  Trail  smeltery 
at  Trail,  B.  C.  The  discovery  of  this  deposit  was 
made  in  October,  1915,  by  F.  C.  Jackson,  a  sub-con- 
tractor on  the  Hudson  Bay  Ry.,  and  S.  S.  Reynolds,  a 
prospector  of  some  experience.  J.  E.  Spurr,  vice  presi- 
dent of  the  Tonopah  Mining  Co.,  was  in  the  district  at 
the  time  and  inspected  the  claims  staked.  The  result 
was  that,  before  he  left,  an  agreement  was  entered  into 
by  which  the  Tonopah  Mining  Co.  was  to  take  over 
the  property  and  to  develop  and  operate  it.  A  sub- 
sidiary, known  as  the  Mandy  Mining  Co.,  was  formed 
for  this  purpose,  and  in  the  summer  of  1916  $40,000 
was  spent  in  diamond  drilling,  trenching  and  other  pre- 
liminary work.  This  exploration  proved  more  than 
100,000  tons  of  ore  in  one  lens  which  assayed  about  20% 
copper,  some  zinc  and  approximately  $5  a  ton  in  gold 
and  silver. 

The  decision  to  place  the  mine  in  the  producing  class 
was  reached  the  latter  part  of  December,  1916,  and  a 
contract  to  haul  3000  tons  40  miles  to  the  head  of 
navigation  at  Sturgeon  Landing  was  let  to  C.  B. 
Morgan.  By  the  spring  break-up  3335  tons  had  been 
deposited  at  the  landing,  with  the  exception  of  a  small 
amount  which  had  been  teamed  all  the  way  to  The  Pas. 
The  ore  was  mined  by  open  cut,  the  only  machinery  used 
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being  a  couple  of  steam  drills  and  a  horse  derrick.  Ore 
shipped  to  the  Trail  smeltery  during  the  summer  of 
1917  contained  337  oz.  gold,  60  oz.  silver,  and  1,113,935 
lb.  of  copper.  During  that  summer  a  complete  mining 
equipment,  which  had  been  taken  in  during  the  pre- 
ceding winter,  was  installed.  The  main  shaft  was  sunk 
to  the  200  level,  and  two  drifts  were  driven  in  the  ore- 
body.  The  company  also  placed  in  operation  a  52-ft. 
tug  on  Lake  Athapapuskow  and  a  small  stern-v/heel 
steamer  on  Schist  Lake,  together  with  a  number  of 
large  barges.  By  this  means  some  of  the  ore  was  trans- 
ported part  of  the  distance  by  water,  which  lessened 
the  winter  team  haul  to  a  considerable  extent.     Last 


TRANSFERRING   ORE    FROM    BARGE   AT    THE    PAS    RIVER 
TO  CARS  FOR  SHIPMENT  TO  TRAIL  SMELTERY 

winter  the  same  contractor  hauled  8600  tons  to  Stur- 
geon Landing,  from  which  point  it  is  taken  by  the  Ross 
Navigation  Co.  steamers  to  Trail.  A  spur  track  of 
the  Canadian  Northern  Ry.  at  The  Pas  connects  the 
main  line  with  the  dock,  and  this  facilitates  the  work 
of  transshipment. 

Deposits  of  the  Lake  Athapapuskow  District 

In  the  Lake  Athapapuskow  district,  the  Chica  claims, 
situated  on  the  Pine  Root  River,  are  being  thoroughly 
prospected,  and  a  diamond  drill  has  been  working  there 
for  several  months.  Other  claims  in  the  neighborhood 
give  promise  of  satisfactory  results.  On  the  north  shore 
of  the  east  arm  of  Lake  Athapapuskow  discoveries  have 
recently  been  made  which  indicate  the  existence  of  a 
large  body  of  sulphide  ore,  carrying  from  2i%  to  8% 
copper.  According  to  report,  it  is  estimated  that  this 
district  will  rival  the  Flin  Flon  discovery  in  extent  and 
in  the  quality  of  the  ore  deposits. 

The  Herb  Lake  Gold  Mining  District 

The  first  important  mineral  discovery  of  the  North 
was  made  during  the  summer  of  1914,  at  Wekusko,  or 
Herb  Lake,  as  it  is  now  generally  known,  by  Hackett 
and  Woosey.  The  first  claims  staked  were  the  Kiski 
and  Wekusko,  which  were  located  following  the  discov- 
ery a  vein  of  gold-bearing  quartz  which  showed  con- 
siderable free  gold.  The  find  attracted  wide  attention, 
and  soon  the  entire  shore  of  the  lake  north  of  the  above- 
mentioned  claims  and  for  some  distance  in  was  staked. 

Among  the  claims  subsequently  located  were  those  of 
the  Rex  group,  staked  by  Campbell,  Hassett  and  Moore, 
and  these  properties  have  since  become  the  best  known 
in  the  district  and  now  contain  a  producing  mine.  The 
preliminary  work  of  stripping  and  trenching  exposed 


a  vein  of  .such  promise  that  a  deal  was  consummated 
with  Makeever  Brothers,  mine  operators  of  New  York 
and  Boston,  whereby  they  undertook  to  develop  the 
property,  build  a  mill  and  carry  on  the  mining  work.  In 
sinking  a  shaft  it  was  found  that  the  width  of  the  vein 
increased  with  the  depth.  Two  shafts  have  been  sunk, 
one  to  a  depth  of  120  ft.,  and  considerable  drifting  has 
been  done.  Upon  completion  of  the  road  from  the  rail- 
way to  the  lake  last  summer,  a  portable  sawmill  was 
taken  in  to  prepare  lumber  for  mine  buildings,  and 
buildings  were  erected  and  machinery  was  installed 
during  the  winter.  Machinery  and  equipment  include 
a  10-ft.  40-ton  Lane  mill,  amalgamation  plates,  Deister- 
Overstrom  concentrating  tables,  a  55-hp.  engine,  two 
60-hp.  return-tubular  boilers  and  a  390-cu.ft.  air  com- 
pressor. The  Rex  mill  started  crushing  ore  on  May  1, 
1918,  and,  with  small  interruptions  for  adjustments 
and  cleaning,  has  operated  continuously  since  that  time. 
The  first  clean-up,  from  433  tons  of  ore  crushed,  re- 
sulted in  a  sponge  containing  365  oz.  gold,  82%  fine, 
having  a  value  of  $6186.53.  Similar  results  were  ob- 
tained from  the  next  run  of  ore.  A  few  months  ago  a 
company  known  as  the  Herb  Lake  Gold  Mines,  Ltd.,  was 
formed,  the  stock  being  held  mainly  by  Makeever  Broth- 
ers and  the  original  owners  of  the  claims. 

Other  Properties  in  the  Herb  Lake  District 

The  Northern  Manitoba  Mining  and  Development  Co. 
was  the  first  to  m.ake  an  ore  shipment  from  the  Herb 
Lake  district.  This  company  owns  the  Moosehorn 
claim,  where  an  80-ft.  shaft  has  been  sunk.  A  trial 
shipment  which  was  sent  to  the  Trail  smeltery  consisted 
of  57,000  lb.   of  gold-bearing  quartz,   taken   from   the 


COPPER  ORE   DUMP  AT   STURGEON   LANDING,  MANITOBA 

shaft.  The  returns  for  the  whole  car  were  $2323.60  or 
$81.53  per  ton.  Local  capital  has  been  insufficient  to 
work  the  property  satisfactorily,  so  an  interest  therein 
has  been  disposed  of  to  Mekeever  Brothers,  who  have 
undertaken  to  proceed  with  the  development  work  and 
mining  operations.  As  this  mine  is  near  the  Rex,  the 
two  properties  can  be  worked  together  advantageously. 

Another  well-known  group  consists  of  the  Elizabeth- 
Dauphin  claims,  where  considerable  work  has  been  done, 
including  the  sinking  of  a  50-ft.  shaft.  The  Pas  Consoli- 
dated Mines,  Ltd.,  controls  this  property,  and  expects  to 
carry  on  considerable  development  work  during  the 
current  year.  Shallow  shafts  have  been  sunk  on  sev- 
eral other  claims,  particularly  the  Syndicate,  Kiski- 
Wekusko  and  McCafferty. 

A  recent  discovery  which  is  attracting  attention  is 
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that  made  by  Paul  Gasse  and  associates  at  the  northern 
end  of  Herb  Lake,  where  a  pegmatite  dike  showing  con- 
siderable development  of  quartz  in  stringers  and  irregu- 
lar masses  occurs  in  the  granite,  which  has  hitherto 
been  avoided  by  local  prospectors.  The  width  of  min- 
eralization is  from  10  to  50  ft.  and  the  length  is  not  yet 
determined,  but  appears  to  be  extensive.  A  number  of 
samples  have  been  assayed,  and  the  results  are  promis- 
ing. The  discoverers  are  doing  the  usual  preliminary 
work  on  the  property  in  order  to  get  a  general  idea  of 
the  extent  and  character  of  the  deposits. 

A  new  field  has  been  discovered  at  Knee  Lake,  near 
Oxford  House,  on  the  Hayes  River,  Several  prospectors 
working  for  an  English  syndicate  have  recently  recorded 
a  number  of  claims,  and  the  discovery  of  low-grade  gold 
quartz  and  surface  examinations  there  indicate  a  large 
orebody  of  uniform  quality. 


Australian  Lead,  Silver  and  Zinc 
Sydney,  N.  S.  W.,  Correspondence 

The  first  half  of  1918  shows  an  increased  output  of 
silver,  lead  and  zinc  in  Australia,  as  compared  with 
the  production  in  the  latter  half  of  1917,  which  was 
sub-normal,  owing  to  strikes.  The  chief  centers  are 
Broken  Hill,  New  South  Wales;  Zeehan,  Tasmania,  and 
Northampton,  W.  A.,  but  a  small  output  is  obtained  from 
Yeranderie,  N.  S.  W.  Fully  96%  of  the  total  production, 
apart  from  silver  recovered  from  blister  copper,  comes 
from  Broken  Hill.  The  lead  concentrates  are  treated  at 
three  works — the  Associated  Smelters  plant,  at  Port 
Pirie;  the  Sulphide  Corporation  plant,  at  Cockle  Creek, 
N.  S.  W.,  and  the  Fremantle  Trading  Works,  at  Fre- 
mantle,  West  Australia. 

Operations  at  the  Port  Pirie  plant  are  confined  prac- 
tically to  the  treatment  of  the  Broken  Hill  outputs,  other 
than  Central  Mines  products,  which  are  owned  by  the 
Sulphide  Corporation  and  smelted  at  its  works.  These 
work°  also  take  ores  from  Zeehan,  Yeranderie,  and  else- 
where, as  well  as  all  suitable  gold  concentrates.  The 
Fremantle  works  smelt  the  products  from  their  mines  at 
Northampton,  as  well  as  small  lots  of  customs  ores  and 
concentrates.  The  zinc  concentrates  are  treated  at  two 
plar^ts — those  at  Risdon,  Tasmania,  of  the  Amalgamated 
Zinc  Co.,  taking  roasted  Broken  Hill  concentrates  and 
making  electro-spelter  at  the  rate  of  about  10  tons 
daily,  and  those  at  Port  Pirie,  making  spelter  by  the 
distillation  process  at  a  smaller  rate  than  at  the  Risdon 
works.  New  lead  and  zinc  plants  in  connection  with  the 
Hercules-Roseberr\'  mines,  of  Tasmania,  are  not  yet 
built,  although  projected  by  the  Mount  Lyell  Co.,  which 
practically  owns  these  mines. 

Tlie  present  Broken  Hill  methods  are  the  outcome  of 
many  years  of  trial  and  failure,  and  of  much  hard  work 
and  invention.  The  present  process  is  by  wet  milling 
the  ores,  and  four  products  are  obtained — lead  concen- 
trates, zinc  sands,  slimes,  and  barren  tailings.  The  lead 
concentrates  are  smelted  at  the  above-named  works ;  the 
zinc  .^ands  are  further  treated  by  flotation,  and  give  flo- 
tation lead  concentrates  and  flotation  zinc  concentrates 
and  slimes.  The  two  products  of  slimes  are  further 
treated  by  various  modifications  of  the  selective  flotation 
processes  to  produce  slime  lead  concentrates  and  slime 
zinc  concentrates. 

The  total  ore  milled  during  the  first  half  of  r.)18  at 


Bi'oken  Hill  was  about  410,000  tons,  the  sands  treated 
amounted  to  222,000  tons,  and  the  products  consisted  of 
about  106  000  tons  of  lead  concentrates  and  142,000 
tons  of  zinc  concentrates.  Not  all  the  lead  or  zinc  con- 
centrates came  from  the  above-mentioned  quantity  of 
ora.  Of  the  10  companies  concerned  with  this  output, 
two,  the  Zinc  Corporation  and  Amalgamated  Zinc,  treat 
old  zinc  sands  accumulated  before  the  institution  of  the 
flotation  processes,  and  produce  a  little  lead  concentrate 
therefrom  and  much  zinc  concentrate.  The  accumulated 
slime  is  also  treated,  and  this  accounts  for  about  7% 
of  the  total  of  106,000  tons  of  lead  concentrate. 

The  Zinc  Corporation  treats  three  materials — the  old 
zinc  sands  purchased,  the  ores  from  their  own  mine, 
the  South  Blocks,  and  the  current  output  of  zinc  sands 
from  the  North  and  South  mines.  The  Amalgamated 
Zinc  Co. — the  pioneer  of  flotation  process  work — treats 
almost  exclusively  old  zinc  sands  which  have  been  pur- 
chased. The  largest  producer  for  the  year  was  the  South 
Mine.,  with  19,000  tons  of  lead  concentrates.  Next  came 
the  Broken  Hill  Proprietary  Co.,  with  16,300  tons.  The 
largest  producer  of  zinc  concentrate  was  also  the  Broken 
Hill  Proprietary  Co.,  with  42,000  tons,  followed  by 
the  Amalgamated  Zinc  Co.,  with  40,000  tons. 

It  must  not  be  concluded  that  the  Proprietary  Co.'s 
mine  is  today  the  largest;  it  has  only  a  short  life  on 
present  reserves,  and  the  large  output  is  chiefly  from 
accumulated  zinc  sands  and  slimes.  Unlike  most  other 
companies  in  this  field,  the  Proprietary  sold  none  of  its 
old  sands.  Of  the  nine  companies  with  mills,  all  ex- 
cept two  have  flotation  plants  in  operation.  Each  of 
these  is  about  to  complete  the  fulfillment  of  a  long- 
period  contract  with  the  Zinc  Corporation  for  the 
treatment  of  current  zinc  sands.  The  Broken  Hill  South 
Co.  already  has  its  flotation  plant,  and  it  was  recently 
announced  that  the  North  Mine  had  decided  to  follow 
its  example. 

The  mines  in  the  field  will  have  a  life  of  considerably 
more  than  10  years,  on  present  reserves  and  outputs, 
but  one  or  two  may  drop  out.  Present  production  is 
just  about  the  capacity  of  the  two  works,  which  take 
the  outputs  of  the  various  properties,  and  produce  soft 
lead,  fine  gold,  and  fine  silver. 

The  disposal  of  the  metal  is  in  the  hands  of  the  Aus- 
tralian Associations,  which,  through  the  Federal  gov- 
ernment, have  been  able  to  sell  all  the  lead  to  the 
Imperial  government,  and  have  also  made  good  arrange- 
ments for  future  disposal  of  the  large  amounts  of  zinc 
concentrate  now  stacked  in  Australia.  Freighting  has 
been  the  chief  diflficulty,  and  there  are  never  enough 
ships  to  transport  all  the  soft  lead  made.  As  for  the 
zinc  concentrates,  the  nonnal  output  could  be  greatly 
exceeded.  Even  the  present  amount  cannot  be  shipped, 
and,  if  it  could,  there  are  no  works  in  England  large 
enough  to  take  it  all.  The  whole  question  is  now  in 
the- hands  of  the  Minerals  Imperial  Bureau  in  London, 
and  no  one  doubts  its  ability  to  satisfactorily  solve  all 
tho  problems  with  which  it  is  concerned. 

The  only  appreciable  increase  in  outputs  of  lead, 
silver  and  zinc  in  Australia  will  come  from  the  Hercu- 
los-Roseberry  fields,  and  it  may  be  one  or  two  years  be- 
fore this  materializes. 


Today    in   an    opportune    time    to   send    a    check    for   the 
Comfort  Fund  of  the  27th  Engineers. 
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;    Arizona  United  Mining  Company 

By  Harry  E.  Scott* 

The  Arizona  United  Mining  Co.  is  now  operating  the 
Arizona  United  mine,  formerly  known  as  the  Republic 
mine,  in  the  Johnson-Dragoon  district  of  Cochise 
County,  Ariz.  The  Goodrich-Lockhart  interests  oper- 
ated the  property  for  the  last  three  years,  under  the 
[name  of  the  Cobriza  Mines  and  Development  Corpora- 
tion, although  the  mine  was  first  worked  about  45  years 
lajro  by  the  Arizona  United  company. 
!  An  eight-mile  railroad  connects  the  mine  with  the 
jniain  line  of  the  Southern  Pacific  at  Dragoon,  and  all 
jsupplies,  including  oil,  coal  and  timber,  are  brought  in 
over  this  route.  The  empty  cars  are  set  at  the  chutes 
lat  the  collar  of  the  shaft,  and  ore  is  dumped  direct  from 
ifnine  cars  to  the  standard-gage  railroad  cars. 
I  The  mine  is  worked  through  a  1300-ft.  incline  shaft, 
^and  hoisting  is  done  by  a  50-hp.  Western  gasoline  hoist, 
using  skips.  Extensive  development  work  has  been  car- 
ried on  at  each  level,  and  a  large  tonnage  of  ore  is 
blocked  out.  Several  years  ago  a  smeltery  was  built  to 
treat  the  ore  from  the  Republic  and  other  mines  in  the 
district,  but  this  has  since  been  dismantled,  and  the  ore 


ARIZONA  UNITED  MINE.  IN  JOHNSON- DRAGOON  DISTRICT 
OF  ARIZONA 

is  now  shipped  to  El  Paso  and  Douglas,  where  better 
results  are  being  obtained. 

The  management  of  the  Arizona  United  company  con- 
templates building  a  mill  to  treat  low-grade  ores,  of 
which  there  is  a  large  tonnage  already  blocked  out.  A 
v/ater  supply  can  be  developed  sufficient  for  the  opera- 
tion of  a  concentrator  large  enough  to  treat  the  ore  of 
the  entire  district,  although  the  shortage  of  building 
material  and  slow  delivery  uf  machinery  would  neces- 
sarily delay  the  erection  of  such  a  plant. 

The  power  plant  is  equipped  with  a  200-hp.  oil-burn- 
ing boiler,  an  Imperial,  Type-10,  Ingersoll-Rand  steam- 
driven  compressor,  and  a  small  high-speed  engine  which 
is  used  to  drive  the  generator  that  furnishes  lights  for 
rhe  mine  and  dwellings.  A  Sullivan  sharpener  and  drill 
press  are  installed  in  the  blacksmith  shop. 

The  labor  turnover  is  smaller  than  at  most  proper- 
ties in  the  Southwest,  owing  to  the  fact  that  the  man- 
agement has  built  a  number  of  houses  provided  with 
electric  lights,  water  and  sewer  connections.  The 
dwellings  are  furnished  the  married  men  free  of  charge, 
and  kept  in  repair.  Coal  is  supplied  at  cost  plus  the 
freight.  The  single  men  occupy  smaller  cabins,  which 
are  furnished  them  free  of  charge,  including  coal.  A 
first-class  boarding  house  is  maintained  at  the  mine. 


Operations  are  superintended  by  J.  M.  Libby.  The 
main  office  is  in  Philadelphia,  and  the  officers  of  the  com- 
pany are  Alfred  S.  Miller,  president;  Alfred  C.  Har- 
mer,  Jr.,  vice  president  and  general  manager;  David  H. 
Ross,  treasurer,  and  Alfred  H.  Miller,  secretary,  all  of 
Philadelphia. 


'Johnson,   Arizona. 


Zinc  and  Its  Uses 

On  account  of  the  enormous  strain  on  the  supply  of 
non-ferrous  metals,  especially  tin  plate  and  aluminum, 
zinc  is  assuming  a  position  of  greater  importance  in  the 
industrial  world  than  ever  before.  Experiments  have 
recently  brought  to  light  the  fact  that  rolled  zinc  has 
previously  unrecognized  qualities  that  will  insure  its  in- 
creased use  both  at  present  and  after  the  war. 

For  some  time  manufacturers  have  been  urged,  as  a 
matter  of  patriotism,  to  use  metals  other  than  tin  plate 
and  aluminum  in  the  production  of  certain  commodities. 
As  a  result,  the  "Make  It  of  Zinc"  slogan  was  adopted. 
That  this  suggestion  has  been  acted  upon  will  be  evi- 
dent from  a  perusal  of  a  new  list  of  zinc  products  which- 
the  New  Jersey  Zinc  Co.  has  compiled.  The  manufac- 
ture of  such  things  as  pencil  tips,  shaving-soap  contain- 
ers, trouser  buttons,  bottle  covers,  boxes  and  linings, 
addressing  plates,  stencils,  and  scores  of  others,  is  the 
outcome  of  this  campaign.  The  new  practice  has 
achieved  the  result  desired  by  the  Government  in  the 
matter  of  conserving  tinned  iron,  and  in  keeping  up  the 
supply  of  material  to  those  essential  industries  which 
were  almost  cut  off  from  tin  and  aluminum  on  account 
of  the  reduction  in  imports  consequent  on  abnormally 
unfavorable  shipping  conditions. 

"Zinc  is  just  coming  into  its  own  "  said  E.  V.  Peters, 
assistant  general  sales  manager  of  the  New  Jersey  Zinc 
Co.,  at  the  Chemical  Exposition  recently  held  in  New 
York.  "Extensive  research  has  indicated  that  this 
metal  possesses  the  essential  qualities  needed  for  metal 
products  of  the  non-ferrous  class.  The  response  to  the 
Government's  request  for  such  a  replacement  metal  has 
brought  to  light  convincing  evidence  of  the  wide  scope 
of  the  usefulness  of  zinc.  Few  realize  the  numerous 
services  to  which  zinc  products  can  be  put.  For  in- 
stance, it  is  not  generally  known  that  zinc  oxide  forms 
a  considerable  proportion  of  the  material  composing  an 
automobile  or  truck  tire;  or  that  it  gives  tires  and 
other  rubber  goods  resiliency  and  durability. 

"Zinc  oxide  also  gives  wearing  quality  to  paint.  This 
material,  when  used  in  conjunction  with  white  lead  sul- 
phate, insures  toughness,  luster  and  color  constancy  to 
paint — qualities  that  are  essential  in  this  age  of  con- 
servation. Spelter  or  metallic  zinc,  made  from  the 
uniquely  pure  Franklin,  N.  J.,  ore,  is,  with  copper,  a  com- 
ponent of  high-grade  brass.  It  is  used  to  galvanize  tele- 
phone and  telegraph  wires,  to  keep  them  from  rusting 
and  becoming  brittle,  and  has  an  extensive  field  of  use- 
fulness in  many  other  ways. 

"It  has  been  demonstrated  that  rolled  zinc  can  be 
easily  drawn  and  spun,  and  that  the  high-grade  quality, 
such  as  that  produced  from  'Horse  Head'  spelter,  is 
not  brittle  and  takes  as  high  a  polish  as  may  be  desired. 
America  will  be  expected  after  the  war,  to  supply 
several  countries  of  the  Old  World  now  in  the  throes 
of  the  great  struggle.  They  must  be  rebuilt;  and  a 
long    time    will    elapse    before    their    own    resources, 
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such  as  reestablishment  of  manufacturing  plants  and 
the  procurement  of  materials,  can  be  available  again. 
Much  zinc  will,  therefore,  be  required  from  America  to 
aid  in  the  rebuilding  program. 

"American  zinc  fields  are  both  accessible  and  almost 
inexhaustible,  and  the  facilities  of  the  country,  which 
were  increased  soon  after  the  requirements  of  the  Allied 
countries  became  apparent  at  the  beginning  of  the  war, 
are  ample  to  meet  the  expected  demands.  Zinc  roofing, 
being  non-corrosive,  will  be  needed  in  large  quantities 
during  the  reconstruction  period.  In  America,  as  well 
as  in  Europe,  zinc,  as  a  roofing  material,  has  been 
much  used  in  the  past.  In  fact,  its  non-rusting  prop- 
erty is  a  quality  already  attracting  much  favorable  at- 
tention on  the  part  of  manufacturers.  Weather  strips 
made  of  zinc  have  been  used  in  all  climates  for  years, 
and  the  metal  has  proved  entirely  suitable  for  such 
purpose. 

•'For  hardware,  zinc  has  likewise  demonstrated  its 
utility.  It  is  used  for  doorknobs,  door  casings,  window 
sashes  and  fixtures,  thus  opening  an  entirely  new  field 
■  of  use  for  the  metal.  Consumption  of  zinc  along  these 
lines  promises  to  increase  when  building  activities  are 
again  renewed  on  an  extensive  scale.  Zinc  is  the  logical 
material  to  use  for  making  leaders  and  gutters,  because 
of  its  ability  to  withstand  outdoor  corrosion;  and  in 
such  apparatus  as  electric  fuses  it  is  the  standard  metal. 
Sulphuric  acid,  an  important  ingredient  in  fertilizers, 
is  produced  from  sulphur  found  in  Western  zinc  ores. 
This  product  will  grow  in  importance  after  the  war,  on 
account  of  increased  crop  production  in  various  parts  of 
the  world.  Zinc  dust,  another  form  in  which  the  metal 
is  used,  is  in  extensive  demand  in  the  dyeing  industry, 
in  connection  with  the  recovery  of  gold  and  silver  by 
the  cyanide  process,  and  also  for  the  manufacture  of 
non-corrosive  marine  paint." 


Manganese  Ores  in  Utah 

Manganese  ores  occur  in  several  places  in  the  area 
extending  from  Utah  Lake  southwestward  75  miles  or 
more  and  that  embraces  parts  of  Utah,  Tooele,  and  Juab 
counties,  states  a  U.  S.  Geological  Survey  bulletin.  Most 
of  the  development  work  has  been  done  in  the  central 
part  of  this  area,  in  the  Tintic  and  West  Tintic  or  Erick- 
son  mining  districts.  The  deposits  elsewhere  are  re- 
ported to  be  wholly  undeveloped  or  opened  only  by  shal- 
low workings.  Several  manganese  deposits  are  partly 
explored  by  workings  made,  during  the  last  40  years,  in 
search  of  silver  and  lead  ores.  Small  amounts  of  man- 
ganese ores  and  manganiferous  iron  ores  have  been  pro- 
duced in  the  Tintic  region  for  use  as  flux  in  lead  and 
silver  smelteries.  The  Tip  Top  tunnel,  at  Homansville, 
and  the  Black  Jack  group,  in  the  West  Tintic  district,  are 
now  producing  high-grade  manganese  ore.  Other  mines 
in  which  considerable  bodies  of  manganese  ore  are  found 
are  the  Baby  Elephant  group.  Queen  Mary,  Indian  Boy, 
May  Farmer,  and  Eutonia.  Undeveloped  outcrops  of 
manganiferous  material,  similar  to  that  in  outcrops  of 
developed  orebodies,  are  numerous. 

The  production  in  the  West  Tintic  district  could  be 
increa-sed  if  reasonably  cheap  transportation  to  the  rail- 
road was  available.  Ore.s  of  different  grades  are  more 
or  le.sH  intimately  mixed  in  most  of  the  deposits,  and  it 


is  uncertain  whether  the  grades  can  be  readily  separated 
either  by  selective  mining  or  by  an  easy  method  of 
concentration.  Estimates  indicate  that  there  is  in 
sight  more  than  500  tons  of  ore  carrying  40%  of  man- 
ganese and  between  8  and  12%  of  silica,  and  probably 
in  reserve  more  than  3000  tons  of  ore  of  this  grade. 
The  reserve  of  ore  carrying  25  to  40%  manganese  and 
high  silica  will  probably  exceed  10,000  tons. 

The  orebodies  form  irregular  branching  pods,  lenses, 
or  pipes  that  lie  along  the  upper  parts  of  jaspery  quartz 
lodes  in  limestone,  quartzite,  or  shale.  Most  of  them  ex- 
tend nearly  to  the  surface,  and  the  lower  limit  of  two  or 
three  is  about  100  ft.  The  largest  bodies  yet  developed 
are  at  least  100  ft.  long  and  15  to  20  ft.  in  diameter  in 
their  widest  parts.  The  orebody  at  the  Tip  Top  has 
yielded  about  27,000  cu.ft.  of  manganiferous  material, 
and  is  not  yet  exhausted.  About  two-thirds  of  this 
material,  or  1200  tons,  was  sorted  as  high-grade  ore. 
At  two  mines,  the  Baby  Elephant  No.  1  and  the  Eutonia, 
the  water  level,  which  is  about  100  ft.  below  the  surface, 
marks  a  rather  abrupt  change  from  manganese  oxides 
above  to  rhodonite  below.  The  workings  at  the  other 
mines  have  not  penetrated  below  the  oxidized  zone. 

The  ore  is  a  mixture  of  manganese  oxides,  chiefly 
pyrolusite  and  wad.  Although  most  of  it  is  soft  and 
crumbly,  it  includes  considerable  quantities  of  rather 
tough  and  compact  wad.  Ores  of  different  grades  are 
intermixed  in  most  of  the  deposits,  and  it  is  a  question 
whether  the  grades  can  be  readily  separated  by  selec- 
tive mining  or  ea'sy  methods  of  concentration.  Jaspery 
quartz  is  more  or  less  intimately  mixed  with  the  ore,  and 
streaks  of  a  soft  gray  or  yellow  clay,  apparently  a  de- 
composition product  of  the  wall  rock,  are  common.  The 
lodes  in  which  the  manganiferous  bodies  occur  are  per- 
sistent and  are  apparently  of  deep-seated  origin,  and  all 
contain  more  or  less  silver  and  lead. 


Mount  Morgan  Co.,  Queensland 

Mount  Morgan  Co.,  for  the  year  ended  June  2,  1918, 
reports  a  revenue  from  all  sources  of  £1,233,983  3s  4d, 
and  expenditure,  including  development  and  depreciation, 
£981,233  18s  4d,  leaving  a  surplus  of  £252,749  53. 
Dividends  paid  during  the  period  amounted  to  £250,000, 
the  balance  from  the  previous  account  was  £95,986  6s, 
and  the  balance  carried  forward  was  £98,735  lis. 

The  concentrator  treated  214,989  tons  of  ore  and 
produced  83,567  tons  of  concentrates.  The  smeltery 
and  refinery  made  an  output  of  7619  tons  of  refined 
copper  and  86,219  oz.  of  gold.  The  ore  reserves  at  the 
date  of  the  issuance  of  the  report  were  estimated  at 
3,825,685  tons,  as  compared  with  3,942,029  tons  on 
Nov.  25  last.  The  grade  of  the  reserves  remains  prac- 
tically stationary  at  2.58%  copper  and  6.16%  gold. 


Artificial  Graphite  may  be  prepared  (Swedish  patent  No. 
4330,  Nov.  28,  1917,  reported  in  Chemical  Abstracts)  by  a 
method  in  which  oxides  of  the  heavy  metals,  such  as  FejOi, 
together  with  Ca^iFOJ^,  are  added  to  the  distillation 
residues  from  calcium  sulphite  cellulose  manufacture  and 
the  mass  is  heated  to  a  high  temperature  in  vacuum,  in 
a  state  of  compression.  The  product  is  freed  from  impurities 
ly  treatment  with  acids,  sliming  and  drying,  amorphous  C 
is  added,  and  this  mixture  is  used  for  the  production  of  pure 
graphite. 
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pound  Statesmanship  in   Dealing  With 
Oil  Problems* 

It  is  important  in  these  times  of  swift  and  sometimes 
.'iolent  readjustments  that  every  landmark  of  sound 
jovernment  polic}'^  be  pointed  out  and  preserved.  It  has 
seen  intimated  in  a  published  article  that  Mark  L. 
,[lequa,  director  of  the  oil  division  of  the  Fuel  Admin- 
istration, has  undertaken  his  task  with  a  belief  in  the 
i^rinciple  of  Government  control  and  operation  of  the 
)il  industry  during  the  war.  It  was  suggested  that  Mr. 
Requa,  upon  becoming  better  acquainted  with  the  point 
of  view  of  the  leaders  in  the  petroleum  industry,  had 
changed  his  mind  and  was  now  of  the  opinion  that  the 
)il  industry  should  regulate  itself. 

As  a  matter  of  fact,  the  acts  and  utterances  of  Mr. 
Requa  show,  the  official  record  proves,  that  since  its 
nitiation  the  oil  division  of  the  Fuel  Administration 
".as  been  as  a  rock  seeking  to  hold  as  long  as  possible  to 
;he  doctrine  that  Government  control  and  operation  of 
:he  oil  industry  should  be  avoided  to  the  utmost  limits. 
I  When  Mr.  Requa  took  office  he  requested  that  the  oil 
Industry  itself  constitute  a  representative  and  re- 
sponsible committee  upon  whose  judgment  and  advice  it 
ivould  be  prepared  to  rely,  and  that  that  committee 
should  serve  as  a  medium  through  which  the  Govern- 
•nent  might  advise  with  and  communicate  with  the  in- 
dustry as  a  whole,  the  Government,  however,  retaining 
:he  prerogative  of  final  decision. '  This  was  the  origin 
Df  the  formation  of  the  National  Petroleum  War  Service 
Committee.  Of  that  committee  Mr.  Requa,  in  an  ad- 
^.ress  at  Tulsa,  Okla.,  on  July  22,  said  before  a  large 
gathering  of  oil  men: 

The  national  committee  and  the  subcommittees  are  preemi- 
nently volunteer  organizations  formed  for  the  purpose  of  placing 
for  war  needs  most  completely  and  efficiently  at  Government 
:ommand  the  combined  resources  and  activities  of  the  petroleum 
industry.  It  has  an  important  function  to  perform  in  the  matter 
3f  fair  prices.  The  knowledge  of  Its  members,  freely  given  to  the 
Government  for  the  asking,  is  of  greatest  value.  The  national 
ommlttee  and  the  subcommittees  deserve,  I  am  sure,  the  confi- 
dence, not  only  of  the  industry,  but  of  the  Fuel  Administration. 

The  relationships  between  the  Government  and  this 
committee  present  a  happy  suggestion  of  a  model  plan 
)f  regulating  great  industries  in  America.  The  com- 
mittee sits  regularly  and  considers  every  question  of 
interest  to  the  industry  which  may  be  referred  to  it  by 
the  Government;  Mr.  Requa  and  other  representatives 
3f  the  oil  division  often  sit  with  it. 

It  was  through  this  committee  that  there  was  recently 
worked  out  and  sanctioned  by  the  Government  a  volun- 
tary plan  for  stabilizing  the  prices  of  crude  oil.  Mr. 
Requa  took  the  position  that  further  increases  in  the 
prices  of  crude  oil  would  not  result  in  additional  pro- 
duction, and  that  the  industry  itself  should  work  out 
the  plan  of  stabilizing.     This  was  done. 

Other  problems  relating  to  the  oil  industry — and 
these  problems  are  vital  in  winning  the  war — are  being 
dealt  with  in  the  same  way.  Mr.  Requa  has  frequently 
said  that  if  the  oil  industry  could  not  successfully  and 
effectively  regulate  itself  in  accord  with  the  national  in- 
terest, the  Government  would,  of  course,  be  forced  to 
exercise  control  of,  or  as  a  last  resort,  actually  operate, 
the  industry.  But  examination  of  his  published  utter- 
ances shows  that  from  the  very  beginning  his  attitude 

•Editorial  in  the  New  York  Sun,  Oct.   10,  1918. 


has  been,  as  he  reiterated  in  his  Tulsa  speech,  as  follows: 

I  shall  expect  that,  in  all  vexatious  problems,  disputes  and  trade 
adjustments,  the  Industry  will  endeavor  to  govern  Itself  and 
reach  a  satisfactory  agreement  either  independently  as  between 
the  parties  interested  or  with  the  aid  of  the  local  committees; 
failing  that,  then  through  the  good  offices  of  the  national  com- 
mittee, appealing  to  Washington  only  as  the  la.st  resort  after 
all  the  above  suggested  means  of  settlement  have  been  exhausted. 
Centralization  of  control  In  Washington  as  to  the  details  of  the 
industry  is  hopeless  if  we  are  to  have  the  greatest  efficiency  and 
exertion  of  the  maximum  effort 

The  sound  common  sen.se  in  the  above  quotations  from 
Mr.  Requa's  utterances,  together  with  the  fact  that  these 
utterances  have  been  actually  embodied  in  the  policy  of 
the  Government  toward  the  oil  industry,  is  one  of  the 
gratifying  episodes  of  the  war.  The  point  to  observe 
is  that  this  is  neither  unrestrained  self-regulation  nor 
governmental  regulation.  It  is  cooperation  and  coordi- 
nation of  all  the  knowledge  and  wisdom  of  both  sides 
to  a  common  end.  These  principles  and  the  experience 
which  has  grown  out  of  them  seem  well  worthy  of 
further  study  as  a  matter  of  national  statesmanship. 


Quicksilver  in  First  Half  of  1918 

The  production  of  quicksilver  in  the  United  States 
during  the  first  half  of  1918  was  17,576  flasks,  accord- 
ing to  F.  L.  Ransome,  of  the  U.  S.  Geological  Survey. 
The  total  production  in  1917  was  35,954  flasks,  so  that 
the  quantity  thus  far  produced  this  year  falls  short  by 
401  flasks  of  that  which  should  have  been  produced  to 
equal  last  year's  output.  As  quicksilver  is  a  metal  for 
which  it  would  be  exceedingly  difficult  to  find  satis- 
factory substitutes  in  all  of  its  uses,  and  as  an  output 
of  36,000  flasks  would,  it  is  estimated,  be  barely  enough 
to  meet  the  demands  in  this  country  in  1918,  the  short- 
age indicated  calls  for  energetic  efforts  by  producers, 
consumers,  and  the  Government  to  increase  the  supply 
and  to  curtail  less  essential  uses.  The  demand  is  likely 
to  be  greater  in  1919  than  in  1918,  and  the  perfection  of 
satisfactory  detonators  for  high  explosives  that  shall 
contain  little  or  no  mercury  is  one  of  the  urgent  prob- 
lems of  chemistry  as  applied  to  war. 

The  decline  in  production  during  the  first  half  of  1918 
was  due  chiefly  to  shortage  and  increased  cost  of  labor 
and  to  exhaustion  or  depletion  of  known  orebodies  under 
the  stimulus  of  high  prices.  The  practice  at  some  of 
the  larger  mines  has  been  to  postpone  underground  ex- 
ploration and  development.  On  the  other  hand,  the  high 
price  of  quicksilver  has  not  led  as  extensively  as  had 
been  hoped  to  the  reopening  of  old  mines  long  idle,, 
although  there  are  some  notable  examples  of  this  result, 
and,  during  the  second  half  of  the  year,  these  reopened 
mines  may  make  good  the  shortage. 

One  of  the  achievements  in  the  industry  during  the 
year  has  been  the  successful  adaptation  of  the  rotary 
cement  kiln  to  quicksilver  metallurgy.  Eight  of  these 
furnaces  are  now  or  will  soon  be  in  operation  in  Cali- 
fornia, and  are  expected  to  make  an  increase  in  produc- 
tion that  may  more  than  offset  the  falling  off  during 
the  first  half  of  the  year. 


The  miners  in  the  Fairbanks  district  of  Alaska  intend  to 
make  use  of  the  new  experiment  station.  This  is  indicated 
by  the  fact  that  large  numbers  of  mineral  specimens  are 
being  sent  to  the  station  for  examination.  Miners  within 
a  radius  of  200  miles  of  Fairbanks  are  bringing  in  speci- 
mens, it  is  reported. 


708  ENGINEERING  AND  MINING  JOURNAL  Vol.  106,  No.  16     i 

^IUIIIIIII(IIIUUIIIIII1IIIIIIIIMIM!I>IMI!!I!II! >m|!IM!MII!II!MIIIIIIIIIIIIIIMIIIIIII!IIMIIIMII Mill UIIIIIIIIIIIUIIIIIIIIIMUIIIIIIIIMIIIIIIIIUIMIinillllllllMUIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIItl IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUUUS  , 

I  Photographs  From  the  Field  | 

iiiimmimiiiiiiiiiin iiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiMimiiiiimiiiiMiiiiiiiiiiiiMiiiiiiiiiitiimiiiMiiiiiiiiiiiimiiiiiiiiniiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiinniiiniiiiiiiiiiiiii iiiiiiiiiiiiiniiiiiiiiiiiiiiiiiniiiiiniiiiiin iiiii"iiiiii)i!iiin!iiiiii:iiiiiiiiiiiiiiimiiiiiiiiirl 


THK  i;LKXJ>A1.K   VVDRKS  op  THK  KDCIAR  ZIXC  CO..   RECK^"|■|.^•   SlITT   nOWX  AFTER  Ol'ERATION  FOR  49  YEARS 


ix'i-i;uxATi(>XAL  s.Mi':i/riX(;  co.'.s  SMKi/noiiv  at  miami.  arizoxa 


^^^^^^^^1^ 

u 

m;w  '^•'iki';  plant  am>  r.vii:<  >i.icts  imildixjis  of  oranrv  consoi.io  \ti;i>  .m   .s.  \-  c  co.  anyox.  h.  r. 


October  19,  1918 


ENGINEERING  AND  MINING  JOURNAL 


709 


rH<U  rttaftci -^^n  yvi»!<i<^  !d3'2?*f  " 


— -  "^^^^ 


GREAT  FALLS  PLANT  OF  AXACONDA  COrPKR  MINING     CO.  "rOURS  OYER  THE  TOP"  IN  THE 

FOURTH  LIBERTY  LOAN  DRIVE 


710  ENGINEERING  AND  MINING  JOURNAL  Vol.  106,  No.  16 

piiiimmiiiiiimiiiiiiiiiii iiiiiiiiiiiiiiiimimiiii iiiiimiiiiiiiiiiiiiiimiiiiiiini iiiimiiim iiiiiiimiiiiiiiiiiiiiiiiiii iiiiiiiiii ii iiiiiiiiiiiiiiiiiiiiiiiiiiinn iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii||||||„,|„u^ 

I  Details  of  Practical  Mining  | 


luiiii:i.iiiiiuiiiiiiHiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiniiiiiitiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^  m nm i imii , iiiiiiimimm^ 


A  Reenforced  Drift  Set 

By  James  E.  Harding* 
The  crushing  of  drift  sets  under  stopes  was  one  of 
the  worst  difficulties  encountered  in  a  certain  mine  at 
which  I  was  employed  a  few  years  ago.  Owing  to  the 
large  amount  of  loose  ore  above  the  sets,  they  could 
not  be  taken  out  and  replaced,  so  the  only  recourse  left 
was  to  double  them  up.  The  final  result  was  a  solid 
set  drift,  and  even  this  would  not  hold,  making  it  neces- 
sary frequently  to  abandon  a  drift  long  before  it  was 
desirable  to  do  so.     To  correct  this  condition  the  set 


FIG.  1.     DRIFT  SET  STRENGTHENED  BY  AN  INITIAL.  BOW 
OBTAINED  WHILE  THE  TIMBER  IS   SEASONING 

illustrated  in  Fig.  1  was  developed  to  replace  that  of 
Fig.  2.  The  new  set  consisted  principally  of  three  caps 
placed  one  above  the  other,  but  a  few  ideas  were  devel- 
oped which  are  not  brought  out  by  the  sketch. 

Timber  was  received  at  this  mine  in  carload  lots,  and 
was  green.  As  soon  as  received  it  was  stacked  in 
single  layers,  with  the  ends  supported,  leaving  the  mid- 
dle of  the  timber  to  sag  as  much  as  possible  as  it  sea- 
soned, and  this  sagging  was  assisted  by  piling  a  few 
pieces  across  the  middle  of  the  pile.  By  the  time  this 
seasoning  had  progressed  for  a  week  or  two,  a  sag  of 
about  3  in.  in  10  ft.  developed.  The  reason  for  desiring 
this  sag  will  appear  later.  When  a  drift  was  being 
timbered,  hitches  were  cut  for  the  blocks  in  the  usual 
way,  but  the  caps,  instead  of  being  framed,  were  merely 
cut  and  put  in  as  stulls,  and  three  of  them  were  blocked 
one  above  the  other.  Then  the  posts  were  placed  under 
the  stulls,  with  a  2-in.  plank  spiked  to  the  stuU  on  both 
Bides  of  the  post  to  hold  it  in  position  while  the  timber 
above  was  taking  weight.    Collar  braces  were  also  set,  so 


that  no  freedom  of  movement  was  allowed  the  post. 
Care  was  exercised  to  place  these  stulls  with  the  bowed 
side  up,  thus  forming  a  solid  timber  arch  and  adding 
greatly  to  the  strength  of  the  members.  By  using  these 
stulls  for  caps,  one  piece  of  timber  served  where  three 
had  been  used  before,  namely,  the  cap  and  two  blocks, 
and  at  the  same  time  the  strength  of  the  set  was  mate- 
rially increased.. 

It  was  interesting  to  observe  the  action  of  these  sets 
as  they  took  weight.  The  lower  stuU  naturally  showed 
greater  effects  of  the  weight.  The  posts  were  forced 
into  this  stuU  sometimes  as  much  as  5  in.  before  the 
stull  broke,  and  then  the  weight  was  taken  up  by  the 
others  in  such  a  way  that  they  showed  only  slight  signs 
of  weight  and  in  no  case  did  the  second  or  third  stull 
break.  It  was  never  necessary  to  replace  or  reenforce 
any  of  these  sets. 

At  first  glance  the  sets  look  expensive,  and  they  are. 
On  an  average  they  require  68%  more  timber  than 
those  formerly  employed  and  they  cost  about  20%  more 
to  install.  In  the  end,  they  proved  much  more  econom- 
ical, for  the  reason  that  they  never  had  to  be  replaced. 
The  final  advantage  of  this  method  over  that  formerly 
used    was    that    there    was    a    difference    in    cost   of 


•with     American    Bmeltlnic    and    Reflning    Co.,    CaslIIa    49 
Santiago.  Chile. 


D. 


FIG.    2.     THE  OLD,  UNSCIENTIFIC  AND  POORLY 
PROPORTIONED   DRIFT  SET 

76%  per  foot  of  drift  in  favor  of  the  new  method.  No 
account  is  taken  of  the  greater  convenience  or  of  the 
greater  strength.  Although  the  difference  in  strength 
cannot  be  definitely  known,  I  am  of  the  opinion  that 
the  new  is  about  five  times  stronger  than  the  old. 

The  design  shown  in  Fig.  2  is  as  old  as  mining  itself. 
The  oldest  sets  of  this  type  that  I  have  personally  en- 
countered were  in  the  Santa  Francisca  mine,  at  Asientos, 
Aguas  Calientes,  Mexico,  and  these  were  placed,  as  nearly 
as  could  be  determined,  in  about  the  year  1585.     If 
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.  small  amount  of  theoretical  mechanics  is  applied  to 
his  design,  its  folly  immediately  becomes  evident.  The 
trength  of  the  posts  is  about  10  times  that  of  the  cap. 
I  carefully  refrain  from  making  any  comment  on  the 
plocking  shown  in  this  sketch,  which  happens  to  be  a 
epresentation  of  a  set  used  at  present  in  one  of  the 
argest  mines  in  the  world.  On  a  recent  visit  to  that 
nine,  I  saw  about  1000  ft.  of  drift,  which  had  been 
limbered  with  such  sets,  entirely  collapsed.  These 
)rifts  are  now  being  retimbered  by  the  same  method  at 
',  cost  of  approximately  $500,000.  The  cost  per  foot  is 
ather  high,  and  it  is  hard  to  understand  the  reason  for 
ollowing  a  method  which  has  proved  a  failure.  How- 
ever, in  mining,  as  in  many  other  industries,  there  seems 
0  be  either  a  lack  of  initiative  or  a  great  desire  to 
ollow  precedent. 

Valve-Reseating  Device 
By  Charles  Harbottle* 

A  valve-reseating  device  which  was  designed  to  re- 
laim  a  number  of  old  globe  valves  and  which  should  be 
ound  generally  useful  is  illustrated  in  the  cut  presented 
lerewith.  Its  operation  may  be  described  as  follows: 
?he  sleeve  B  revolves  I'n  the  body  A,  and  the  spindle  C 
lides  in  B,  and  is  splined  from  the  cutter  D  to  the  up- 
•er  end.  The  sleeve  B  has  a  driving  key  H,  which  car- 
ies the  cutter.  The  spindle  C,  with  the  cutter  D,  is 
aised  or  lowered  by  the  screw  F,  actuated  by  the  wheel 
t'.    The  cutter  is  gibbed  to  fit  the  spindle,  and  is  held 


Side  Elevation 


Plan 


VALVE-RESEATING   DEVICE 


n  place  by  the  key  E.    The  body  A  is  threaded  to  fit 

hree  consecutive  sizes  of  valves ;  the  one  shown  handles 
!,  li,  and  li  in.  A  separate  cutter  is  required  for 
lach  size  of  valve. 

To  use  the  device  the  valve  bonnet  is  unscrewed  and 
emoved,  and  the  reseater  screwed  into  its  place.  The 
;utter  is  fed  by  the  wheel  G  and  revolved  by  the  handle 
mtil  a  sufiicient  cut  is  made.  The  valve  need  not  be 
•emoved  from  the  pipe  line. 


A  minor  drawback  to  the  device  is  that  it  will  fit 
valves  of  only  one  particular  brand,  i.e.,  those  which 
have  the  bonnet  threaded  to  one  standard  range  of 
sizes.  The  cost  of  making  the  reseater  is  small,  how- 
ever; and,  in  these  days  of  high  prices  for  new  valves, 
the  device  is  paid  for  when  one  valve  of  each  size  is 
reclaimed. 


Flexible  Trolley  Construction* 

By  G.  H.  Bolus 

The  more  flexible  or  yielding  overhead  trolley  con- 
struction is  made,  the  longer  will  be  the  life  of  the 
trolley  wire  and  wheels  that  operate  on  it.  There  are 
some  conditions  under  which  it  is  not  feasible  to  install 
the  trolley  from  flexible  supports.  Inside  mines  it  is 
most  convenient  and  economical  to  attach  the  trolley  to 
insulated  hangers  fastened  rigidly  to  the  roof  or  over- 
head timbers.    Also,  lack  of  headroom  in  the  mine  often 


Rigid   Construc+ion 
FIG.  1 


./ji^^iv,^^^^:^;;^  ^ 


flexible  Cons1"ruc1"ion 

Fie.  E 

TROLLEY   DESIGX   FOR    MINE   WORK 

prevents  the  use  of  flexible  construction.  Outside  the 
mine,  there  are  no  such  limitations  as  underground,  and 
it  will  usually  be  found  that  considerable  saving  can  be 
effected  by  suspending  the  trolley  from  flexible  cross- 
span  wire.  The  common  practice  of  continuing  outside 
the  same  rigid  construction  that  is  used  inside  the  mine 
shortens  the  life  of  wire  and  wheels  and  requires  an 
unnecessary  amount  of  material.  Great  lengths  of  pipe 
have  been  used,  some  spanning  four  or  five  tracks,  and 
quite  low,  in  an  endeavor  to  make  the  overhead  rigid. 
Fig.  1  shows  an  installation  of  the  rigid  type.  Hang- 
ers are  secured  to  cross  pipes  spaced  about  30  ft.  apart. 
There  is  a  great  weight  of  material  to  hold  up  in  the 
air.  A  better  construction  for  such  a  condition  is  shown 
in  Fig.  2.  Light  i-in.  soft  steel  cross-span  wires  take 
the  place  of  the  heavy  pipes;  hangers  are  snapped  into 
the  strand  without  cutting,  and  the  whole  line  is  flexible, 
thus  insuring  maximum  life  of  wheel  and  wire.  At  1800 
lb.  trolley  tension,  which  is  good  practice,  a  4-0  hard- 
drawn  trolley  wire  supported  every  30  ft.  sags  only 
about  i  inch. 


•Master  mechanic,  Chiksan  Mining  Co.,  Chiksan,  Chosen. 


•Abstracted  from  O-B  Bulletin. 
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The  rotary  type  of  grizzly  is  similar  in  principle, 
and  consists  merely  of  a  horizontal  cylindrical-bar  ar- 
rangement, somewhat  greater  in  diameter  than  the 
sprockets  in  the  traveling  type.  The  latter  is  suitable 
where  a  long  conveyance  of  the  ore  is  desirable,  and 
the  former  where  immediate  discharge  of  the  oversize 
is  required. 

In  order  properly  to  control  the  feed,  a  swinging  gate 
consisting  of  three  sections,  as  shown  in  the  illustra- 
tion, is  suspended  at  the  chute  opening.  The  special 
features  that  are  claimed  for  this  type  of  grizzly  are 
<1)  self-feeding  at  a  uniform  rate;  (2)  rapid  elim- 
ination of  fines;  (3)  efficient  disposal  of  lumps;  (4) 
no  choking — complete  discharge  of  wedged  pieces;  (5) 
minimum  wear;  (6)  simplicity  of  construction;  (7) 
minimum  headroom  requirements.  This  mechanism  is 
designed  to  take  the  place  of  grizzlies  at  mines  or  mills. 
The  self-feeding  feature  and  the  decrease  of  headroom 
required  are  the  chief  apparent  advantages. 


The  Ross  Automatic  Drop-Bar 
Grizzly  Feeders 

An  automatic  grizzly  has  recently  been  placed  on 
the  market  by  the  Ross  Engineering  Co.,  of  Montreal, 
Canada,  and  is  fully  described  in  the  company's  Bulle- 
tin R.  100.  Two  types  are  made — the  rotary  and  the 
traveling  bar.  Mechanically,  both  types  operate  on  the 
same  principle.     The  traveling-bar  type  as  shown   in 


ROSS  AUTOMATIC  DROP-BAR  GRIZZLY  FEEDER 

the  accompanying  illustration  comprises  a  grizzly 
conveyor  consisting  of  round  bars,  the  width  being 
somewhat  greater  than  that  of  the  chute  gate.  The 
bars  are  set  parallel  to  the  chute  lip,  each  end  being  set 
in  link  chains  traveling  conveyor-belt  fashion  over 
sprockets  at  each  end.  The  grizzly  bars  are  arranged 
in  pairs,  one  bar  only  of  each  pair  being  fastened  to  the 
chains.  By  this  arrangement  the  free  bar  in  each  pair 
rests  in  a  crotch  of  the  chain  when  traveling  with  the 
load  along  the  upper  portion  of  the  grizzly  conveyor, 
and  the  interval  between  bars  is  spaced  for  the  maximum 
undersize  desired. 

Upon  passing  over  the  sprockets  at  the  discharge  end, 
the  loose  bars  of  each  pair  successively  drop  down- 
ward by  gravity,  thereVjy  doubling  the  interval  between 
bars  in  the  under  or  return  side  of  the  grizzly  belt  and 
permitting  any  pieces  which  may  have  been  lodged  be- 
tween the  bars  to  become  released. 


"Stack  Gun"  for  Cleaning  Chimneys 

In  many  industrial  plants  the  smoke  or  kiln  stacks 
become  clogged  with  soot.  It  is  necessary,  in  order 
to  maintain  draft,  that  they  be  frequently  cleaned.  A 
simple,  economical  and  efficient  method  to  accomplish 
this  is  to  "shoot"  the  stack  with  the  "stack  gun"  and 
FFF  (du  Pont)  blasting  powder.  This  gun  can  be  used 
in  cleaning  either  lined  or  unlined  brick  or  steel  stacks 
without  possibility  of  injury  to  either  the  stack  or  the 
lining. 

The  gun  can  be  made  of  an  old  piece  of  shafting 
about  4  in.  in  diameter  and  14  to  16  in.  long.  Bore 
a  hole  1^4  in.  in  diameter  and  10  in.  long  in  the  center 
of  the  piece.  Then  bore  a  small  horizontal  hole  i  in. 
diameter  through  the  piece  to  the  bottom  of  the  center 
bore.  This  hole  serves  as  a  touch  hole  for  inserting 
the  fuse.  The  gun  can  then  be  mounted  on  a  pedestal 
about  6  in.  in  diameter,  so  that  it  will  stand  in  an 
upright  position. 

The  method  of  operation  is  as  follows:  Pour  FFF 
blasting  powder  into  the  mouth  of  the  cannon  to  about 
2  in.  from  the  top.  Tamp  to  the  collar  with  dry  clay. 
A  short  piece  of  fuse  is  inserted  in  the  touch  hole  and 
in  contact  with  the  main  powder  charge.  Open  the  flue 
door  at  the  bottom  of  the  stack,  set  the  cannon  on 
the  bottom  and  in  the  center  of  the  stack,  light  the 
fuse  and  close  the  flue  door.  The  explosion  shakes  and 
loosens  the  soot  adhering  to  the  sides,  causing  it  to 
fall  to  the  bottom.  It  can  then  be  removed  through 
the  flue  opening. 

A  cylinder  of  8x1?  in.  of  FFF  powder  is  suffi- 
cient for  a  stack  as  high  as  100  ft.  and  4  ft.  in 
diameter,  or  over.  The  number  of  shots  necessary  to 
clean  a  stack  thoroughly  depends  upon  its  condition. 
Ordinarily  three  or  four  are  sufficient,  but  if  very  dirty 
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p  may  require  more.  The  size  of  the  charge  and  length 
f  the  cannon  may  be  regulated  to  suit  the  height  and 
iameter  of  the  stack. 


Vanner  Belt  Cleaner 

\  A  device  known  as  the  Croesus  Saver,  and  designed 
[or  the  purpose  of  effectively  cleansing  the  vanner  belt 
jif  deposited  mineral,  has  been  patented  and  placed  on 
jhe  market  by  the  Croesus  Co.,  of  Salt  Lake  City,  Utah. 
it  consists  of  a  brush  in  contact  vi'ith  the  face  of  the 
I'anner  belt,  and  placed  at  a  point  in  the  v^^ater  box  where 
'he  belt  will  sag  against  it,  and  between  the  two  rollers 
it  the  discharge  end.  Below  is  a  padded  roller,  which 
|-evolves  in  the  same  direction  as  the  brush,  but  in  the 
opposite  direction  to  the  belt.  An  iron  spool  is  fastened 
!c  the  power  shaft  of  the  vanner,  and  from  there  a  belt 


An  improved  type  of  Dwight  &  Lloyd  sintering  ma- 
chine recently  .Tianufactured  for  the  Carnegie  Steel 
Co.,  of  Newcastle,  Penn.,  and  containing  several  new 
and  distinctive  features,  is  shown  in  the  accompanying 
illustrations.  The  model  has  an  effective  grate  area 
of  42  in.  by  57  ft.  4  in.,  and  it  is  estimated  that  its 
capacity  on  various  materials  will  be  as  follows:  Flue 
dust,  from  300  to  350  tons  of  sinter  per  24  hours; 
pyrite  cinder,  from  375  to  450  tons  of  sinter  per  24 


hours;    magnetic    concentrate,    from    450   to    550   tons 
of  sinter  per  24  hours. 

Among  the  new  features  may  be  mentioned  the  adop- 
tion of  seal  bars  on  the  pallets,  which  insure  an  airtight 
joint  between  the  latter  and  the  top  of  the  wind  boxes. 
The  returning  pallets  are  driven  along  the  lower  track 
by  sprocket  wheels,   instead  of   returning  by   gravity, 


GEINERAL  VIEW,  IMPROVED  DWIGHT  &  LLOYD 
SINTERING  MACHINE 


as  in  the  standard  type  of  machine.  The  driving 
w'heel  is  equipped  with  a  shearing  pin  which  auto- 
matically prevents  an  overload  to  the  driving  motor, 
which  might  arise  from  an  accident  with  the  machine. 
The  weight  of  the  pallet  is  carried  on  wheels  running 
on  rails;  and  there  is  capacity  for  a  month's  supply  of 


CLEANING  DEVICE   FOR   VANNER    BELT 

connects  with  a  small  countershaft.  This  operates  a 
worm  gear  connected  with  the  shaft  of  the  padded  roll- 
er, to  which  the  necessary  movement  is  given,  and 
precise  adjustments  are  possible  by  means  of  suitable 
adjustable  screws  and  rods. 

Adhering  concentrate  is  brushed  off  the  belt  in  the 
first  instance,  and  then  the  surface  is  rubbed  with  the 
padded  roller.  The  concentrate  recovered  is  delivered  by 
sprays  to  a  suitable  trough.  It  is  said  that  the  use  of 
the  apparatus  results  in  closer  concentration  and  higher 
recoverj'^  of  mineral,  owing  to  the  cleanness  of  the  belt 
and  the  saving  of  material  usually  unavoidably  lost  with 
the  tailings. 


Improved  D.  k  L.   Sintering  Machine      1^ 


DISCHARGE    END.    IMPROVED    SINTERING    MACHI.VE 

grease  for  lubrication.  Tooth  depressions  are  cast  in 
the  drive,  and  the  sprocket  wheel  engages  with  these 
and  not  against  the  pallet  wheels  themselves,  as  in 
the  standard  model.  Sprocket-wheel  teeth  and  gears 
are  all  cast  in  steel  and  are  suitably  housed.  The 
sprocket-wheel  teeth  are  removable,  so  that  repairs  may 
be  effected  with   the  minimum   of  dismantling. 
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Events  and  Economics  of  the  War 
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The  refusal  of  President  Wilson  to  consider  peace 
with  Germany  under  the  present  circumstances  allayed 
the  fears  of  many  lest  the  enemy  be  allowed  to  gain 
any  military  advantage  through  an  armistice,  such  as 
had  been  suggested  to  Washington.  Berlin's  reply  to 
the  first  note  of  the  President,  professing  to  accept 
the  conditions  laid  down  by  him  as  necessary  to  secure 
a  permanent  peace,  was  widely  looked  upon  as  German 
trickery.  The  unrepentant  German  attitude  was  again 
amply  expressed  in  the  shelling  of  the  lifeboats  of  the 
freighter  "Ticonderoga"  after  torpedoing  the  vessel. 

The  retirement  of  the  Germans  on  the  Western  front 
was  hastened  in  the  last  few  days  by  the  wedge  driven 
by  Haig  in  their  lines  between  Cambrai  and  St.  Quentin; 
Le  Cateau,  15  miles  east  of  Cambrai,  was  taken  in  this 
drive,  the  latter  town  having  previously  been  captured. 
Laon  and  La  Fere,  the  last  strongholds  of  the  Hinden- 
burg  line,  were  evacuated  by  the  enemy.  Roulers,  in 
Belgium,  was  captured  by  the  Allies  and  over  10,000 
prisoners  taken  in  this  move  on  the  Belgian  coast.  In 
the  Balkans,  the  Entente  forces  have  taken  Nish,  the 
capital  of  Serbia,  thus  cutting  the  Orient  road  from 
Berlin  to  Constantinople.  The  loss  of  the  U.  S.  trans- 
port "Otranto"  by  collision  off  the  Irish  coast  was 
reported,  372  men  being  missing. 


Taxing  Oil  Profits 

The  convention  of  the  Independent  Oil  Men's  Associa- 
tion, held  in  New  York  from  Oct,  8  to  11,  was  attended 
by  more  than  300  operators  of  independent  oil  plants 
throughout  the  country.  Among  those  who  addressed 
the  members  was  Henry  L.  Doherty,  who  is  a  member 
of  the  National  Petroleum  War  Service  Committee.  The 
excess-profits  provisions  of  the  present  War-Revenue 
Act  and  of  the  tax  measure  pending  were  discussed  by 
Mr.  Doherty,  in  so  far  as  they  affect  the  oil  industry. 

"The  fundamental  idea  of  this  bill,"  Mr.  Doherty  said, 
"is  that  all  earnings  in  excess  of  8%  are  abnormal  and 
represent  an  excessive  profit  which  can  be  justly  taxed. 
The  normal  condition  in  the  oil-production  business  is 
losses  and  profits  which  would  be  abnormal  in  other 
kinds  of  business.  Again,  the  bill  assumes  that  all 
earnings  in  excess  of  the  pre-war  period  are  due  to  the 
war.  This  is  not  the  case.  The  sale  price  of  crude  oil 
has  not  advanced  enough  to  offset  the  increased  cost  of 
drilling  and  operating,  and  many  of  the  present  pro- 
ducing properties  represent  discoveries  made  since  the 
date  of  the  pre-war  period  specified  in  the  bill. 

"It  is  proposed  to  tax  gasoline  2c.  a  gallon  on  the  plea 
that  the  commodity  is  a  luxury,"  Mr.  Doherty  con- 
tinued. "I  dispute  the  claim  that  gasoline  can  be  re- 
garded as  a  luxury.  The  fact  i.s  that  very  little  gasoline 
is  u.sed  for  plea.sure  purposes — not  over  15%  of  the  total 
production." 

The  difficulty  experienced  by  operators  in  obtaining 
supplies  was  reflected  in  the  remarks  of  M.  J.  Freeman, 
who  described  the  extent  to  which  concrete  oil  tanks 


had  superseded  steel  tanks  since  the  war  started.  He 
said  that  more  than  100  such  tanks,  with  18,000,000  gal. 
capacity,  had  been  built  in  the  United  States. 

Unequal  hazards  in  business  as  related  to  taxation 
were  the  subject  of  recent  comment  in  Washington.  The 
man  trying  to  develop  an  oil  well  is  taking  a  larger 
chance  than  the  man  who  buys  at  market  price  a  $100 
share  interest  in  the  National  City  Bank  of  New  York. 
The  Kitchin  bill  puts  each  on  the  same  basis,  and  under 
the  Kitchin  idea  of  excess-profits  tax  each  should  re- 
ceive an  exemption  of  8%  on  the  original  cost  of  the 
enterprise  before  excess  tax  applies. 

Secretary  McAdoo,  and  all  his  tax  advisors,  suggested 
to  Congress  that  the  owner  of  the  bank  and  the  owner 
of  the  possible  oil  well  were  in  a  different  class,  and 
should  not  be  taxed  on  the  same  basis,  but  that  a  sliding 
scale  of  exemption  ranging  from  8%  to  12%  should 
be  established. 


Daylight  Saving  May  Continue 

The  Daylight-Saving  Law  would  remahia  in  effect  until 
rescinded  by  Congress  under  a  bill  passed  on  Oct.  10 
by  the  Senate.  The  measure,  which  was  indorsed  by 
Bernard  M.  Baruch,  chairman  of  the  War  Industries 
Board,  in  the  interest  of  fuel  economy,  is  now  being 
considered  by  the  House.  Under  the  present  law  the 
clocks  would  be  turned  back  an  hour  on  Oct.  27. 

The  acute  shortage  of  power  in  many  large  centers, 
especially  in  the  East,  has  led  Mr.  Baruch  to  support 
the  proposed  change.    In  a  letter  to  the  press  he  says: 

Some  time  ago  it  was  brought  to  our  attention  that  the  con- 
tinuance of  the  Daylight-Saving  Law  through  the  winter  montha 
from  Oct.  26  until  April  next  would  reduce  the  load  required  of 
the  power  stations  at  the  time  of  their  peaks  by  a  considerable 
amount,  and  thus  really  place  at  the  disposal  of  these  power 
service  companies   a  considerable  amount  of  power. 

At  the  request  of  the  Power  Section,  J.  W.  Lief,  chairman  of 
the  national  committee  on  gas  and  electric  service,  made  inquiry 
of  20  of  the  largest  power  producers  in  the  country  as  to  the 
result  of  the  continuance  of  the  Daylight-Saving  Law  upon  their 
peak  load.  With  one  exception,  in  Pittsburgh,  Penn.,  the  uni- 
versal reply  has  been  that  such  action  would  reduce  the  peak 
load  required  of  them  between  10  and  15  per  cent. 

It  is  difficult  to  estimate  from  these  comparatively  few  replies  the 
total  effect  upon  the  whole  country,  but  the  following  figures  may 
be  of  value  in  connection  therewith : 

It  is  estimated  that  there  Is  installed  in  the  central  station  of 
the  United  States  at  the  present  time  approximately  10,000,000 
kw.  capacity  of  power.  If  the  replies  received  are  at  all  indi- 
cative of  the  situation  throughout  the  country  that  it  would 
reduce  their  peak  load  approximately  10%,  this  would  mean 
that  the  saving  would  make  1,000,000  kw.  capacity  available. 
This  figure,  however,  has  to  be  much  modified  from  the  fact  that 
there  are  a  great  many  power  stations  where  the  power  capacity 
Is  not  short,  and  that  there  are  others  where  their  limiting  ca- 
pacity is  dependent  not  upon  the  peak  load  but  upon  their  total 
output  In  kilowatt  hours,  but  we  believe  it  can  be  conservatively 
stated  that  at  least  25%,  or  250,000  kw.,  would  be  made  avail- 
able by  continuation  of  the  Daylight-Saving  Law. 

The  advantage  of  the  proposed  change  may  be  seen 
in  the  record  of  power  consumption  of  Detroit,  Mich., 
according  to  Alex  Dow,  president  of  the  Detroit  Edison 
Co.  That  city  has  used  Eastern  time  in  place  of  Central 
time  since  1915,  although  it  is  in  the  Central  time  zone. 
The  change  is  advocated  as  one  of  immediate  relief. 
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More  Oil  Available  in  Great  Britain 

In  Great  Britain,  it  is  possible  to  produce  400,000  tons 
of  crude  oil  per  year  by  retorting  material  that  can 
be  secured  if  the  government  will  lend  assistance.  This 
is  the  belief  of  a  committee  of  petroleum  technologists, 
who  have  recently  studied  the  production  of  oil  from 
cannel  coal  and  similar  materials.  Over  10,000  tons  of 
the  raw  material  can  be  collected  per  day,  in  the  opinion 
of  the  committee,  which,  at  an  average  yield  of  30  gal. 
per  ton,  is  equivalent  to  the  stated  400,000  tons  of  crude 
oil  per  year.  The  yield  per  ton,  obtained  in  testing 
various  processes  on  the  material  available,  ranged  from 
15  to  80  gal.  By  using  the  proper  type  of  retort  for 
the  raw  material  employed,  a  wide  range  of  the  latter 
can  be  utilized. 

Would  Check  Fuel-Oil  Wastage 

Fuel  sufficient  to  operate  the  railroads  for  one  month 
is  wasted  every  year  by  users  of  fuel  oil.  Five  times 
the  fuel  necessary  for  the  Government,  including  the 
Army  and  Navy,  is  thrown  away.  These  are  the  con- 
clusions of  experts  of  the  Bureau  of  Mines,  who  have 
been  cooperating  with  the  Fuel  Administration  in  a 
survey  of  the  use  of  fuel  oil  for  power  purposes. 

Last  year  160,000,000  bbl.  of  fuel  oil  was  used  and 
40,000,000,  or  one-fourth,  might  have  been  saved  by 
more  intelligent  operation  of  plants  and  by  proper  firing. 
This  represents  a  useless  expenditure  of  $140,000,000,  or 
enough  to  pay  some  of  the  important  war  bills,  the  oil 
selling  at  about  $3.50  per  bbl.  This  wastage  is  doubly 
criminal  at  this  time,  because  of  urgent  need  for  naval 
and  other  essential  war  purposes.  The  40,000,000  bbl. 
lost  each  year  is  equivalent  to  10,000,000  tons  of  coal 

The  Bureau  of  Mines  and  the  Fuel  Administration 
have  sent  into  those  parts  of  the  country  where  oil  is 
extensively  used  a  number  of  engineers  to  demonstrate 
where  losses  occur  and  how  they  may  be  stopped.  Van. 
H.  Manning,  director  of  the  Bureau,  has  ordered  that 
a  copy  of  these  instructions  be  forwarded  to  all  mines 
knovni  to  be  using  fuel  oil. 
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Labor  Unrest  in  South  Africa 

The  strike  movement  in  South  Africa  by  natives  em- 
ployed at  the  mines  and  elsewhere  has  remained  without 
result  so  far,  according  to  the  Ironmonger  of  Sept.  14. 
Seventy-one  of  the  ringleaders  have  been  put  under 
arrest.  The  men  demand  a  raise  of  Is.  a  day.  The  situa- 
tion is  said  to  be  well  in  hand.  General  Botha,  who 
has  a  great  influence  over  the  natives,  has  issued  an 
appeal  through  loyal  chiefs  and  has  summoned  them 
to  an  "Indaba"  (conference).  A  few  "International" 
white  agitators,  who  are  alleged  to  have  incited  the 
natives  by  leaflets  and  other  propaganda,  have  been 
laid  by  the  heels. 

There  is  much  discontent  at  the  increased  cost  of  liv- 
ing. The  Consolidated  Trade  Unionists'  Federation  is 
said  to  be  formulating  a  demand  for  a  rise  in  wages  for 
all  mechanics  on  the  mines  to  a  standard  of  £8  2s.  for 
a  48-hour  week,  set  up  by  municipal  engineers  recently. 
Handy  men  employed  on  other  than  skilled  work  in 
mechanical  departments  are  to  be  paid  not  less  than 
75%  of  the  standard  rates  for  mechanics,  and  others  in 


proportion.  The  Federation  has  also  demanded  that  all 
colored  drill  sharpeners  shall  be  dismissed,  failing  which, 
after  a  month's  notice  its  members  will  refuse  to  co- 
operate with  them.  The  above  demands,  coupled  with 
the  shortage  of  colored  labor,  will  adversely  affect  many 
low-grade  mines. 


New  Metal  Company  in  Brazil 

By  decree  of  Aug.  7,  1918,  the  President  of  Brazil 
authorized  the  American  Steel  Co.'s  Brazilian  corporation 
to  operate  in  that  country,  according  to  a  consular  report. 
This  is  a  branch  of  the  American  Steel  Export  Co.,  of 
New  York.  The  objects  of  the  company  are  the  manufac- 
ture of  iron,  steel,  manganese,  copper  and  other  metals 
and  their  alloys,  the  purchase  and  sale  of  metal  prod- 
ucts, and  the  purchase  and  exploitation  of  mines  and 
timber  lands  of  all  kinds.  The  capital  stock  of  the  com- 
pany's branch  is  $20,000,  divided  into  200  shares  of 
$100  each. 

Spain  To  Control  Potash  Output 

The  Gaceta  de  Madrid  of  July  28  contained  the  text 
of  a  law  dated  July  24,  1918,  according  to  Consul  Ely 
E.  Palmer,  at  Madrid,  whereby  the  Spanish  govern- 
ment assumes  supervisory  control  of  all  national  mining 
concessions  already  granted  or  to  be  granted,  producing 
potash  salts  and  other  substances  entering  into  the 
manufacture  of  fertilizers.  Work  in  such  mines  will 
be  under  the  supervision  of  the  mining  inspector  of 
the  district  in  which  the  concessions  are  situated. 

To  survey  and  exploit  the  already  discovered  sources 
of  potash  in  the  provinces  of  Barcelona  and  Lerida 
owned  by  the  government,  an  appropriation  of  80,000 
pesetas  ($15,296  at  5.23)  has  been  authorized  by  the 
law  above  referred  to.  Whenever  the  total  national 
production  of  potash  salts  reaches  50,000  tons  or  more 
per  year,  a  special  oflSce  will  be  created  to  regulate 
such  production,  and  the  quantities  and  proportion  to 
be  produced  by  each  mine  will  be  determined  by  the 
office  in  question,  and  work  in  such  mines  cannot  be 
diminished  or  stopped  without  the  assent  of  the  mining 
inspector  of  the  district. 


Among  the  war  uses  for  antimony  is  an  antimony- 
lead  alloy,  carrying  12  to  13%  of  antimony,  employed 
in  the  manufacture  of  shrapnel  bullets,  says  a  state- 
ment issued  by  the  U.  S.  Geological  Survey.  Smaller 
quantities  of  liquated  antimony  sulphide  are  used  in 
the  primers  of  shells.  For  the  last-named  purpose  it  is 
claimed  that  the  material  must  carry  less  than  2%  of 
impurities  insoluble  in  hydrochloric  acid.  Antimony 
sulphide,  as  a  powder,  is  used  in  the  charge  of  some 
shells  to  produce,  on  explosion,  a  dense  white  smoke, 
which  is  of  service  in  range  finding. 


Franklin  K.  Lane,  Secretary  of  the  Interior,  says: 
"Germany  has  thought  and  still  thinks,  no  doubt,  that 
she  has  a  whip  hand  over  America  because  of  her 
supply  of  potash,  but  America  can  in  two  years  become 
entirely  independent  of  Germany  by  development  of  her 
own  deposits  and  use  of  processes  devised  by  Dr.  Cot- 
trell,  of  this  department." 
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Depletion  in  Iron  Mines 

John  R.  Vanderlip,  of  Minneapolis,  during  the  hear- 
ings on  the  Revenue  Bill,  pointed  out  to  the  Senate  Com- 
mittee on  Finance  that  a  distinction  exists  in  the  matter 
of  depletion  in  the  iron  mines  of  the  Lake  Superior 
region.  Mr.  Vanderlip  represented  the  iron-ore  inter- 
ests from  whose  properties  80 ^c  of  the  iron  ore  pro- 
duced in  the  United  States  is  taken.  An  extract  from 
his  remarks  before  the  committee  is  as  follows : 

The  particular  point  in  respect  of  depletion  to  which  I  should 
like  to  direct  attention  is  this :  In  the  Lake  Superior  region  at  least 
— and  I  cannot  speak  for  other  regions — almost  all  of  the  iron  ore 
is  disposed  of  under  what  are  called  mining  leases.  By  the  terms 
of  those  leases  the  lessee  agrees  to  pay  a  specified  price  per  ton 
for  all  the  ore  that  he  mines.  He  is  further  obligated,  whether 
he  mines  or  not,  to  pay  to  the  owner  of  the  property  an  annual 
mimimum  sum.  being  the  royalty  rate  on  an  agreed  number  of  tons 
— perhaps  a  hundred  thousand  tons.  And  that  is  paid  whether 
he  mines  or  not,  and  after  it  is  paid  he  is  entitled  to  take  out 
the  number  of  tons  of  ore  for  which  he  has  so  paid  without 
making  any  further  compensation. 

Under  the  existing  law,  the  act  of  Sept.  8,  1916,  it  is  provided 
in  general  terms — I  am  not  quoting  exactly — that  the  owners  of 
mines  shall  have  the  right  to  deplete  to  the  extent  of  the  value 
in  the  mine  of  the  ore  which  is  mined  and  sold  in  the  taxable  year. 
That  does  very  well  where  the  lessee  is  mining  and  taking  out 
his  ore ;  but  in  those  years  when  he  does  not  mine  and  take  out 
the  ore  and  .pays  advance  royalties,  under  the  construction  that 
has  been  put  on  that  law  by  the  Commissioner  of  Internal 
Revenue,  the  owner  of  the  iron  property  is  not  permitted  to  take 
any  depletion,  and  is,  on  the  other  hand,  required  to  return  all  of 
his  royalties  received  as  income  and  to  pay  income  and  excess- 
profits  taxes  upon  them. 

It  takes  but  a  moment's  consideration  to  reveal  that  in  those 
years  when  the  operator  takes  out  ore  against  the  advance 
royalties  that  he  has  already  paid  in  previous  years,  the  mine 
owner  receives  no  money  at  all  for  that  ore  from  which  he  can 
make  any  depletion.  That  is  the  general  suggestion  that  I  want 
to  make  in  respect  to  that,  and  I  desire,  therefore,  to  submit  in 
connection  with  it  a  proposed  form  of  a  clause  for  depletion  which 
will  protect  the  iron-mine  owners  of  the  Lake  Superior  district, 
and,  in  fact,  will  protect  the  owners  of  all  natural  resources, 
whether  it  be  timber,  iron,  or  any  other  mineral  or  oils  or  gas. 
So  much  for  that. 

With  respect  of  the  definition  of  invested  capital,  I  feel  that 
subdivision  2,  restricting  the  value  of  tangible  assets  which  are 
paid  into  a  corporaton  to  the  par  value  of  the  stock  issued  there- 
for, works  a  great  injustice.  Prior  to  1913,  when,  for  the  first 
time.  Congress  had  authority  to  levy  an  income  or  any  other 
form  of  tax  ba.sed  upon  income,  whatever  gain  there  might  have 
been  over  cost  in  the  value  of  properties  became  the  capital  assets 
of  the  owner  of  those  properties,  as  was  distinctly  held  by  the 
Supreme  Court  in  those  recent  cases  which  were  decided  on  May 
20  and  June  3  last. 

Thf-re  are  today  thousands  of  corporations  in  the  United  States 
organized  to  handle  certain  properties  with  practically  a  nominal 
capitalization,  in  return  for  which  properties  worth  many,  many 
times  the  par  value  of  the  stock  were  turned  in.  If  this  present 
law  be  enacted  in  the  form  submitted  by  the  Ways  and  Means 
Committee,  you  can  see  at  once  the  injustice  that  it  will  work, 
and  upon  that  point  I  think  that  the  definition  of  invested  capital 
demand.s  some  revision. 


Mills  and  Smelteries  Added  to  List 

After  efforts  on  the  part  of  the  U.  S.  Bureau  of 
Mines,  the  War  Indu.strie.s  Board  has  placed  on  its  list 
of  preferred  industries  smelteries  and  mills  devoted  to 
the  treatment  of  metallic  minerals.  The  smelteries, 
mills  and  necessary  mines  of  the  non-metallic  minerals 
also  have  been  included,  but  with  the  proviso  that  each 
plant  or  mine  must  establish  its  individual  essentialitj' 


and  must  apply  to  the  War  Industries  Board  for  listing. 
The  failure  of  the  first  list  to  include  mines  and  plants 
producing  and  handling  such  non-metallic  minerals  as 
oyrites,  sulphur  and  graphite  caused  protest. 


Cuyuna  Manganese  Estimated 

Ore  reserves  in  the  manganiferous  iron  properties  of 
the  Cuyuna  Range  amount  to  20,000,000  tons,  according 
to  an  estimate  made  by  the  U.  S.  Bureau  of  Mines. 
Classified  according  to  phosphorous  content,  the  tonnage 
is  divided  as  shown  in  the  following  table: 

TONNAGE   OF  MANGANIFEROUS  IRON   ORE  ON  CUYUNA 
RANGE 

Tons  %Dry  %Nat.     Tons 

Ore  Mn  Mn            Mn 

Class  1,  Phosphorus  below  0.1%  .  .1,640,000  16.50  14.50      237.500 
Class   2,  Phosphorus  between  0.1 

and  0.2%    3,330,000  12.10  10.63     366,300 

Cla.ss  3,  Phosphorus  over  0.2%.  .14,745,000  8.38  7.08  1,040,000 


19,715,000        9.70       8.28  1,643,800 

Of  Class  1,  160,000  tons,  and  1,670,000  tons  of  Class 
2  have  more  than  20%  silica  content.  Besides  these 
reserves,  such  mines  as  the  Ferro  Algoma,  and  Cuyuna- 
Mille  Lacs  have  immense  tonnages  of  highly  siliceous, 
intimately  mixed,  manganiferous  material,  containing 
about  15%  manganese  and  less  than  35%  silica.  "This 
material,"  comments  one  of  the  Bureau's  engineers, 
"can  be  made  into  silicospiegel  if  it  should  be  deemed 
advisable  to  use  large  quantities  of  this  alloy.  The 
alloy  from  this  material,  reduced  in  an  electric  furnace, 
gave  the  following  analysis:  Fe,  58%;  Mn,  25%,  Si, 
17%;  C,  1%;  Al,  Ca  (?);  Mg  (?),  1%.  The  uncer- 
tainty of  prices,  the  lack  of  equipment  for  electric  fur- 
naces, and  the  unfavorable  attitude  of  most  of  the 
furnace  men  against  silicospiegel,  stand  in  the  way  of 
producing  large  quantities  of  this  alloy  from  material 
which  is  found  ready  to  mine,  but  unmerchantable. 


Prior  to  the  conference  on  Oct.  15  between  representa- 
tives of  the  zinc  producers  and  of  the  zinc  smelters, 
the  earnest  hope  was  expressed  in  Washington  that  an 
agreement  be  reached.  It  v/as  regarded  as  far  more 
desirable  to  all  concerned  that  the  matter  be  adjusted 
so  as  to  avoid  fixing  prices  on  zinc  concentrates  and  on 
smelter  tolls.  It  was  feared  that  if  an  agreement  was 
not  reached,  the  general  dissatisfaction  among  the 
miners  would  force  such  action. 


It  is  reported  that  the  War  Industries  Board  has 
called  the  attention  of  the  U.  S.  Bureau  of  Mines  to 
the  difi'erences  arising  in  certain  districts  between  the 
shipper  and  purchaser  of  ores  on  questions  of  sampling 
and  analysis  and  has  suggested  that  the  Bureau  might 
render  some  help  to  the  producer  in  this  matter.  So 
far  as  can  be  ascertained,  no  action  has  been  taken  on 
this  request,  but  it  is  known  that  at  least  some  of  the 
Bureau  officials  believe  that  it  is  reasonable  that  the 
miner  should  be  protected  by  the  Government  through 
the  establishment  of  a  uniform  and  correct  standard 
of  sampling  and  assaying. 
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;  The  table  which  appears  herewith  is  compiled  from 
reports  received  from  the  respective  companies  (except 
in  the  cases  noted  as  estimated),  together  with  the 
reports  of  the  U.  S.  Department  of  Commerce  as  to 
imported  material,  and  in  the  main  represents  the 
crude-copper  content  of  blister  copper,  in  pounds. 

The  grand  total  includes,  under  "Imports  in  ore  and 
blister  copper,"  the  production  of  such  companies  as 
Canada  Copper,  Granby,  Cananea,  Braden,  Cerro  de 
Pasco  and  Chile.  As  a  matter  of  record,  however,  the 
I  individual  figures  are  given  after  the  total.  We  also 
i  report  the  production  of  the  Boleo,  Backus  &  Johnston 
and  Kantanga  companies,  whose  copper  does  not  come 
to  the  United  States. 


MONTHLY   CRIDE  COPPER  PRODUCTION",    1918 


Alaska  shipments 

Arizona: 

Arizona  Copper 

Con.a.  Ariz.  Smelting. 

Inspiration 

-Magma 

Miami 

New  Cornelia  (a) 

•Old  Dominion 

Ray 

Shannon 

Shattuck  /\rizona. . . . 
Other  Arizona 


California: 
Mammoth . . . 


June 
3,980,197 

3,700,000 

1,750,000 

10,300,000 

947,128 

4,692,554 

2,822,000 

3,368,000 

7,736,559 

672,000 

805,310 

25,823,920 


July 
3,994.204 

4.000,000 

1,430.000 

9,000,000 

800,000 

4,793,082 

2,300,000 

2,533,000 

7,300,000 

794,225 

672,024 

24,727,751 


August 
4,245,557 

4,300,000 

1,250,000 

9,000,000 

900,000 

5,374,198 

2,838,000 

2,064,500 

6,625,000 

708,000 

682,861 

26,363,078 


September 
4,216,816 

4,330,000 
1,200,000 
7,800,000 
747,805 
5,012,865 
2,468,000 
2,292,000 
7.250,000 

686,844 
25,002,934 


1,196,000         1,330,000         1,320,000         1,140.000 


Michigan: 

Calumet  &  Hecla. 

<>ther  Lake  Superior  (6) 

Montana: 

\naconda 

East  Butte 

Nevada: 

Mason  Valley 

Nevada  Cons 

New  Mexico: 
Chine 

Utah: 

Utah  Copper 

Eastern  smelters  (b) . .  .  . 


11,699,212 
7,000,000 


25,800,000 
1,999,760 


1,224,485 
7,250,000 


11,118.426 
7,000,000 

25,400,000 
2,076,460 

1,190,177 
6,400,000 


10,718,520 
7,000,000 


24,900,000 
1,714,358 


1,032,702 
6,500,000 


6,706.474         6,310,396         5,065,818 


18,500,000 
1,750,000 


16,021,766 
1,750,000 


19,920,947 
1,750.000 


10,341,468 
7,000,000 


21,800,000 
2,134,700 


1,682,340 
6,670,415 


7,936,000 
17,785,000 


Total  reported . . 
Others,  estimated. 


149,723,599     140,941,51 1(c)  144,273,539 
17,000,000       17,350,000       16,650,000 


Total  United  States... 

Imports:  Ore  and  concen- 
trates, etc 

Imports  in  blister,  etc    . 

Grand  total 


166,723.599     158,291,511     160,923,539 


11,624,275 
13,801,332 


12,898,436 
19,543,854 


18,546,115 
42,519,271 


British  Columbia: 
•Canada  Copper  Corpn. 
Granby  Cons 

Mexico: 

Boleo 

Cananea 


192,149,206     190,733,801      221,988,925        

159,821        

2,820,207  3,371,535 

'5,000,600  '4,900,666 


244,586 
3,438,521 


232,647 
2,167,077 


1,322,720 
4,100,000 


1,697,360 
5,000,000 


Other  Foreign : 

Braden 

Cerro  de  Pasco 

(;hile 

Katanga 

Backus  &  Johnston. 


8,292,000 
5,874,000 
9,280,000 
3,505,315 
2,096,727 


7,036,000 
5,238,000 
7,556,000 
4,894,200 
1,324,823 


6,690,000 
5,786,000 
8,496,000 
4,894,200 


6,020,000 
6,150,000 


(a)  Only  electrolytic  cathodes  are  entered.  New  Cornelia  also  products  some 
copper  from  ores  sent  to  Calumet  &  .Arizona  smeltery,  which  is  included  under 
"Other  Arizona."  (6)  Estimated,  (c)  Does  not  include  United  Verde  Extension, 
whose  figures  are  not  yet  available 

The  production  of  the  United  States  by  months  since 
the  beginning  of  the  year  is  as  follows: 

Pounds 


January . . 
February . 
March. .    . 

April 

May 

June 

.Tuly 

.August. . . 


165,431,568 
160,011,364 
185,525,168 
163,207,096 
181,070,350 
166,723,599 
158.291,511 
160,923,539 


Accidentally  our  eye  fell  upon  an  editorial  that  ap- 
peared in  the  July  issue  of  the  Wage  Earner,  the  official 
organ  of  the  Workingman's  Club  of  Ma.ssachusetts.  We 
did  not  .see  the  original,  but  noticed  the  reprint  of  it. 
It  seems  to  us  to  express  very  sensible  opinions: 

There  is  one  industrial  truth  which  the  worklngman  haa  got  to 
learn  to  appreciate. 

Of  course  there  are  a  great  many  of  this  kind  of  truths,  but 
no  matter  how  important  they  may  be,  the  one  we  are  writing 
iibout  is  the  most  important. 

The  labor  union,  the  political  club,  the  fraternal  association, 
all  have  their  places  in  the  industrial  world,  and  each  organization 
plays  an  Important  part  in  the  matters  which  come  under  Its 
jurisdiction. 

There  is  one  thing,  however,  which  is  away  above  all  others, 
and  that  thing  is  for  the  workingman  to  find  out  who  is  his 
best  friend. 

The  business  agent  of  your  union  will  claim  that  he  and  our 
fellow  members  are  your  best  friends ;  the  political  leader,  who 
got  you  or  your  relative  a  job,  will  say  that  he  is  your  best 
friend,  and  the  president  of  the  fraternal  order  will  prove  to  you 
that  the  fraternal  brothers,  who  call  on  you  when  you  are  sick, 
attend  your  funeral  when  you  die,  and  help  pay  the  expenses — 
that  these  are  your  best  friends. 

All  may  be  your  dear  friend.s,  your  good  friends,  and  may  be 
willing  to  put  their  individual  hand  into  the  individual  pocket 
and  chip  in  a  dollar  or  so  to  help  you  out,  and  this  is  real 
friendship. 

But  let  us  tell  you  one  thing,  that  the  best  friend  the  working- 
man  has  got  is  the  man  who  goes  out,  week  after  week,  and  digs 
up  the  money  for  the  payroll. 

Yes,  sir,  it  is  your  old  boss  who  is  your  best  friend.  His  pride 
is  in  his  business,  and  to  keep  his  business  going  he  has  got  to 
pay  his  help,  and  many  a  business  man  has  gone  into  an  early 
grave,  unsuccessfully  trying  to  be  the  "best  friend"  of  his  work- 
men, the  man  who  dug  up  their  payroll  every  week,  until  it  kUled 
him. 

Your  business  agent  may  tell  you,  and  you  may  believe,  that 
the  small  boss,  the  big  boss,  the  small  contractor,  the  big  cor- 
l)oration,  are  all  taking  advantage  of  you,  and  this  may  be  true, 
but  as  long  as  you  keep  working  for  them,  and  they  keep  put- 
ting over  the  pay  envelope  to  you  every  week,  they  are  your  best 
friends. 

If  you  do  not  get  all  in  your  envelope  that  you  are  entitled  to, 
if  you  work  longer  hours  than  you  believe  you  ought  to  for  your 
money,  and  matters  of  kindred  nature,  all  are  open  for  your 
discussion,  but  while  you  discuss,  the  man  who  pays  you  off  is 
your   best   friend. 

If  you  strike,  you  expect  your  union  to  be  your  best  friend, 
and  help  you  live  by  paying  your  something  every  week.  If 
your  union  did  not  support  you  in  this  way,  where  would  you 
find  the  "best  friend"  who  would  pay  your  bills? 

The  workingman  must  not  forget  at  this  time,  when  he  Is  able 
to  make  his  best  friend  pay  him  more  and  more  and  more,  that 
he  is  working  his  best  friend  to  the  limit,  and  even  the  best  of 
friendships  becomes  strained  when  money  matters  are  injected  and 
too  much  is  requested. 

The  least  that  you  and  your  representatives  can  do,  in  en- 
forcing demands,  is  to  do  so  in  a  friendly  way,  in  a  decent  way. 
in  a  way  which  will  not  line  up  every  "best  friend"  in  the 
country  against  our  unions. 

Organized  labor  will  never  be  able  to  gain  any  more  than  or- 
ganized capital  in  the  end,  and  with  organized  labor  and  organized 
capital  working  together,  all  at  the  same  time,  to  get  the  most 
they  can  out  of  the  people  of  the  United  States,  there  will  be 
three  big  factors  fighting,   and   the  fittest  will  survive. 

Capital  and  labor  are  powerful,  but  the  third  factor,  the  citizen- 
ship of  the  United  States.  Is  greater  than  they,  individually  or 
combined,  and  it  ill  behooves  labor  to  become  opposed  by  the 
general  public  becau.se  of  the  assumption,  on  the  part  of  labor, 
of  the  same  prerogatives  in  the  past  claimed  by  organized  capital, 
namely,  to  the  powerful  belong  the  spoils. 

We  believe  it  good  tactics  to  remember,  at  all  times,  who  really 
is  the  best  friend  of  the  workingman. 


The  item  "Alaska  shipments"  gives  the  official  figure 
of  the  U.  S.  Department  of  Commerce.  Kennecott  pro- 
duction for  June,  July,  August  and  September  was 
4,044,000,  5.090,000,  5,280,000,  and  5.508,000  lb.  re- 
spectively. 


The  Consolidated  Interstate-Callahan  Mining  Co.  reports 
that,  in  the  second  quarter  of  1918.  23,215  tons  of  zinc- 
and  lead-silver  ores  was  mined.  The  mill  and  flotation  plant 
tteated  38.802  tons,  with  an  average  content  of  16.19% 
zinc  4.40%  lead  and  1.5  oz.  silver  per  ton;  and  produced 
j^.nd '  shipped  11,781,177  lb.  zinc,  1,438,396  lb.  lead,  and 
27,218  oz.  silver.  The  total  cost  of  mining  and  milling  was 
$7.35  per  ton. 
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Notice  to  Lead  Purchasers 

The  announcement  of  the  Lead  Producers'  Commit- 
tee for  War  Service,  which  was  quoted  on  the  market 
page  of  the  last  issue  of  the  Journal,  is  reprinted  here- 
with, together  with  a  reproduction  of  the  card  that  has 
been,  sent  out  with  the  notice.  The  text  of  the  notice 
follows : 

The  Lead  Producers'  Committee  for  War  Service  is  now  allot- 
ting and  clearing  all  carload  shipments  of  virgin  lead,  both 
domestic  and  bonded,  refined  and  antimonial. 

In  order  to  distribute  most  equitably  the  supply  of  lead  after 
provision  has  been  made  for  United  States   Government  orders. 


1 

IXAO  PttOOUCCRS'  COMMITTCC  rOK  WAR  SERVICE. 
61    BROADWAY.  NEW  YORK. 

WE  HEREBY  CERTIFY  THAT  OUR  TOTAL    PURCHASES  OF    LEAD  (EXCLUSIVE  OF  THAT 
WC  HAVE  RESOLD  IN  CARLOAD  LOTS'    FOR  THE  YEARS  INDICATED.  WERE  AS  FOLLOWS 

^              1        ««F-^. 

ANT1WOMJU.  LXAO 
SHOUT  TONt 

"".VVo"-"."","  1 

....            1 

1 

.••6             1                                            j 

...T             1 

T...I.TMI*      1 

•-—I        -.       1 

^— ^i        -.        1 

the  Lead  Producers'  Committee  for  War  Service  seeks  the  in- 
formation requested  on  the  enclosed  card  relative  to  your  pur- 
chases for  the  years  1915,  1916  and  1917. 

Below  is  a  list  of  "chief  uses"  of  lead.  You  are  asked  to  name 
one  only  in  the  place  provided  on  the  card  for  that  purpose. 
In  case  your  chief  use  does  not  appear  in  the  below  list,  kindly 
state  briefly  what  it  is. 

TABLE   OF   CHIEF   USES    OF   LEAD 
Batteries  Foil  Retail  sales 

Brass  Locomotives  Shrapnel 

Bullets  and  shot  Alixed    metals  Sheets,    pipes,   bends. 

Car   seals  Paints  and  colors  Steel   mills 

Cable  Railroad    equipment 

— other   than   loco- 
motives 

You  are  urged  to  Immediately  fill  in  and  return  the  card. 

The  notice  is  signed  by  Clinton  H.  Crane,  chairman 
of  the  committee.  Attached  to  it  is  a  sticker  on  which 
the  purchaser  is  asked  to  apply  as  a  test  to  all  trans- 
actions a  query,  namely,  "to  what  extent,  if  at  all,  will 
the  sale  of  this  lead  contribute  directly  or  indirectly 
toward  winning  the  war;  and,  if  at  all,  how  urgent 
is  the  need?" 


September  Pig-iron  Production 

Pig-iron  production  during  September  reached  a  new 
high  record,  113,942  gross  tons  per  day,  or  a  total  of 
3,418,270  gross  tons,  according  to  Iron  Age.  This  ex- 
ceeds the  former  high  mark  of  pig-iron  production — 
113,189  tons  daily  in  October,  1916 — by  753  tons,  and 
the  Augu.st  output  of  109,341  gross  tons  by  4601  tons 
daily.  Ferroalloys  produced  in  September  amounted  to 
66,275  gross  tons,  creating  another  record,  and  sur- 
passing the  former  of  54,633  tons  in  May,  1918,  by  more 
than  21%.  For  the  first  nine  months  of  this  year,  28,- 
231,415  gross  tons  of  pig  iron  was  made,  as  compared 
with  28,794,231  tons  in  the  same  period  in  1917,  and 
29,041,045  tons  similarly  in  1916.  Fourteen  furnaces 
were  blown  out  and  seven  put  in  blast,  giving  365 
active  on  Oct.  1,  as  compared  with  372  on  Sept.  1.  The 
estimated  capacity  in  blast  on  Oct.  1  is  114,570  gross 
tons,  as  against  112,390  tons  on  September  1. 


"Bunker  Bullion" 

The  Bunker  Hill  &,  Sullivan  Mining  and  Concentrating 
Co.  has  begun  the  publication  of  an  interesting  little 
paper  with  the  title  "Bunker  Bullion,"  of  which  C.  L. 
Larson  is  editor.  John  Rock,  R.  S.  Handy  and  A.  D. 
Moir  also  are  on  the  staff.  It  is  intended  to  have  it  serve 
as  a  medium  through  which  those  who  remain  at  home 
may  keep  in  touch  with  the  men  who  are  serving  in  the 
Army  or  Navy,  by  sending  messages  of  good  cheer, 
hope,  and  gratitude,  as  well  as  news  of  what  is  being 
done  to  back  up  those  "over  there."  The  first  issue 
gives  the  names  of  256  of  the  company's  employees  who 
are  in  the  service,  and  contains  greetings  from  the 
manager  of  the  company,  the  Mayor  of  Kellogg,  and 
the  chairman  of  the  Red  Cross  branch,  as  well  as  some 
figures  of  the  response  to  campaigns  for  the  Liberty 
loans,  the  Red  Cross,  and  other  organizations. 


Export  of  Copper  From  Australia 
Sydney,  N.  S.  W.,  Correspondence 

The  copper  producers  in  Australia  are  in  an  awkward 
position.  The  amount  shipped  to  England  at  present  is 
almost  nil,  because  all  available  space  is  taken  up  with 
other  exports  having  precedence  of  copper.  Up  to  June 
30  last  the  position  was  excellent.  Those  connected  with 
the  selling  of  the  whole  Australian  output  had  been  able 
to  arrange  with  the  Imperial  Munitions  Department 
that  the  latter  would  accept  delivery  at  any  Australian 
port,  and  pay  for  the  copper  at  a  fixed  price,  f.o.b.,  thus 
relieving  the  producer  from  any  anxiety  as  to  shipping 
space.  This  arrangement  has  not,  so  far,  been  renewed, 
or  at  least  there  has  been  no  public  announcement  of 
any  such  renewal.  More  than  10,000  tons  of  munitions 
copper  in  Australia,  in  the  form  of  metal  that  has  been 
paid  for,  is  awaiting  shipment. 

Since  June  30  the  output  of  copper  has  been  main- 
tained at  the  normal  rate  of  about  3000  or  3300  tons 
monthly  from  all  Australia,  but  the  metal  has  not  been 
sold  to  the  Imperial  Munitions  Department  and  is  still 
lying  at  the  ports.  Naturally,  before  it  can  be  shipped, 
the  above-mentioned  10,000  or  more  tons  must  be  first 
disposed  of.  Meanwhile  the  cost  of  making  the  current 
3000  tons  monthly  must  be  met  by  the  producers,  an 
expenditure  amounting  to  over  £70  per  ton  for  most  of 
it,  and  £100  per  ton  for  the  remainder.  The  banks 
cannot  help  to  an  effective  extent  in  aiding  the  producers, 
because  their  resources  are  fully  taken  up  with  financ- 
ing those  who  are  interested  in  wool,  lead  and  other 
products  having  precedence  on  copper — in  addition  to 
aiding  the  flotation  of  the  sixth  and  seventh  war  loans. 

Producers  feel  no  little  anxiety  as  to  the  disposal  of 
current  copper  outputs.  The  Metal  Trust,  that  has 
done  so  well  in  the  past  for  the  Australian  metal  pro- 
ducers, is  fully  alive  to  the  situation.  Shipment  of  the 
accumulation  of  munitions  copper  is  being  arranged 
for,  and  about  3000  tons  is  soon  to  be  dispatched.  Mr. 
Hughes  and  his  colleagues  in  London  are  working  hard 
to  relieve  the  situation.  Meanwhile  it  is  possible  that 
the  two  chief  customs  works — Port  Kembla  and  Walla- 
roo— may  have  to  cease  buying  customs  ores  tempo- 
rarily. Small  producers  who  are  not  under  contract 
with  these  works  must  consider  themselves  fortunate 
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(n  having  obtained  payment  during  the  last  few  months 
at  the  rate  of  £80  per  ton,  with  further  payments  de- 
ferred to  a  time  when  the  price  is  again  fixed,  usual 
smelting  deductions  and  bank  interest  being  charged  in 
che  meantime.  So  far,  none  of  the  seven  chief  pro- 
iucers  has  had  to  decrease  output,  and  the  next  couple 
3f  months  will  decide  whether  they  can  continue  at 
normal  rates  or  must  shut  dovvm. 

Since  the  receipt  of  the  above  from  our  Australian 
correspondent,  the  following  additional  information  as 
|to  the  copper  situation  in  Australia,  bearing  date  Sept. 
|16,  has  come  to  hand: 

The  anxious  position  in  which  Australian  copper 
producers  were  placed  during  July  and  August  has  now 
been  relieved.  The  Australian  authorities  in  London 
have  succeeded  in  obtaining  a  renewal  of  the  contract 
for  Australian  copper  with  the  Imperial  government. 
The  published  terms  are  £106,  f.o.b.  Australia,  and  the 
period  is  until  the  end  of  1918.  Though  this  relieves 
the  copper  mines  from  financing  their  product,  it  does 
not  make  shipping  space  any  more  plentiful,  and  be- 
fore the  copper  made  in  the  period  from  July  to  Decem- 
ber, 1918,  can  be  shipped,  that  made  in  the  first  half 
of  the  year  must  be "  cleared. 

Between  the  delivery  of  blister  at  Port  Kembla  works 
and  handing  it  over  as  electro  to  the  local  Imperial 
agents,  about  60  days  elapse.  This  means  that  blister 
made  on  and  after  Nov.  1  next  will  not  be  delivered 
as  electro  till  after  the  end  of  1918.  Such  electro  or 
furnace-refined  copper  as  is  delivered  after  the  end  of 
1918  must  be  disposed  of  under  a  fresh  contract.  Con- 
sidering the  small  total  quantity  of  Australian  copper 
and  the  difficulties  of  transport  to  England,  as  compared 
with  American  copper,  the  obtaining  of  a  fresh  contract 
on  f.o.b.  terms  must  be  considered  as  a  piece  of  good 
fortune  to  Australian  producers,  due  mainly  to  the 
efforts  of  their  London  representatives. 


Special  Mining  Industry  Committee 
For  the  Liberty  Loan 

New  subscriptions  for  the  Fourth  Liberty  Loan  placed 
through  the  special  Mining  Industry  Comm.ittee  of  the 
New  York  Federal  Reserve  District  up  to  and  includ- 
ing Oct.  15  are  given  in  the  accompanying  list,  which, 

with  the  amount  previously  reported,  shows  a  total  of 
$38,885,300. 

Cerro  de  Pasco  Copper  Corporation $500,000 

First  National  Copper   Co 100.000 

Consolidated  Arizona  Smelting  Co 50,000 

Homestake    Mining    Co 100,000 

Charles  T.  Carnahan 2,000 

Walter  H.  Aldridge 30,000 

James   P.    Kemp 2,600 

Employees,  Albert  R.  Ledoux   (additional) 9,000 

Utah  Consolidated  Mining  Co 1.00,000 

The  Dorr  Co 15,000 

North  American  Refining  Co 2,500 

Franz  Fohr 1,000 

R.  H.  Martin  Co 5,000 

Horn   Silver   Mines   Co 10,000 

Charles  W.  Welch 1,000 

Schaaf-Regelmann,  E.  0 20,000 

General  Mineral  Co.,  Inc 2,500 

Anonymous    subscriptions 1,045.000 

Anaconda   Copper  Mining  Co 3,050,000 

United  Verde  Extension  Mining  Co 500,000 

Magma   Copper   Co 135,000 

New  Mines  Issues  Co 50,000 

New  Process  Mining  Co 20,000 

Superior  Arizona  Copper  Co 25,000 

Mason  Valley  Mines  Co 110.000 

American  Zinc,  Lead  and  Smelting  Co 150.000 

Argonaut  Consolidated  Mining  Co 50.000 

Lucius  Pitkin,    Inc 3.750 

Charles  L.  Peabody 2,000 


Thomas  H.  Leggett 2,500 

H.   J.   Greutert  Co 1.500 

Nipissing  Mines  Co 250!000 

Butte  &  Superior  Mining  Co.    (additional) SOO^dOO 

Chmo    Copper   Co.    (additional) 1,000.000 

Ray  Consolidated   Copper  Co.    (additional) 1,000,000 

Nevada   Con.solidated   Copper   Co.    (additional) 1,000,000 

Utah   Copper   Co,    (additional) 2,000,0<iO 

George  Lewis  &  Co 1,000 

F.    Howald    10,000 

William   Young   Westervelt 7.500 

Sydney    H.    Ball 1,000 

Shattuck  Arizona  Copper  Co 62,500 

F^mployees,  New  Jersey  Zinc  Co.  (additional) 39,800 

Julius  Goldman   115,000 

Kuno  B.  Heberlein 1  000 

Rowland  W.  Cox  (additional) 3.000 

Alfred  W.    Dodd 1,000 

North  Star  Mines  Co 10,000 

Yukon  Alaska  Trust    (additional) .  .  .  .  50.000 

E.  N.  Breitung  &  Co 25,000 

Poillon     Poirrier 10,000 

Hamilton   M.   Brush 1,050 

H.  W.   York 2.000 

North  Butte  Mining  Co 60.000 

Minerals  Separation  Co 500,000 

National  Zinc  Co 15,000 

Employees.   National  Zinc  Co 20.000 

Charles  E.  Herrmann 1.250 

Adolph  Lewisohn  &  Son.s  (additional) 300.000 

Matthicssen  &  Hegeler  Zjnc  Co 100,000 

Percy  G.   Beckett 5.000 

Unity  Gold  Mines  Co 5,000 

Tobias    Wolfson 10,000 

American    Vanadium   Co 1,000,000 

E.    P.    Earle 125,000 

L.    A.   Chapin 1,200 

Robert   M.    Raymond 7,500 

Phelps   Dodge  Corporation 800,000 

Cleveland  H.  Dodge   (additional) 250,000 

William   Earl   Dodge 50,000 

James   McLean    (additional) 250.000 

Arthur  C.  James  (additional) 250.000 

St.   Joseph   Lead   Co 785.000 

Clarence   C.    Burger 7,000 

Elko   Prince   Mining   Co 64,150 

George    Notman    (additional) 25.000 

R.  V.  Dey 10,000 

J.    V.    N.    Dorr 10.000 

Subscriptions  of  less  than  $1000  each 6,200 


Gold  and  Silver  Production  in  1917 

The  corrected  and  revised  statement  of  gold  and  sil- 
ver production  in  the  United  States  in  the  calendar 
year  1917,  prepared  jointly  by  the  Bureau  of  the  Mint 
and  the  Geological  Survey,  has  just  been  issued  and 
shows  that  the  preliminary  estimates  made  in  January 
were  too  high. 

GOLD  AND  SILVER  PRODUCTION  OF  THE  UNITED  STATES 


(Gold,  Value;   Silver,  Fine  Ounces) 


-Gold- 


1916 

Alabama $7,400 

Alaska 16,124,800 

Arizona 4,092,800 

California 21,980,400 

Colorado 19,185,000 

Georgia 20,400 

Idaho 1,058,300 

Illinois 

Maryland 

MichiKan 

Missouri 

Montana 4 

Nevada 9, 

New  Hampshire 

New  Mexico I 

North  Carolina 

Oklahoma 

Oregon    1,901,500 

South  Carolina 300 

South  Dakota '•''''•?nn 

Tennessee ^'     9 

Texas 500 

Utah 3,859,000 

Vermont 300 

Virginia ,  .„  500 

Washington ^^"'^Sx 

Wyoming 20.200 

Continental  U.  S. , .  .    $91,075,500 

Philippines 1,514,200 

Porto  Rico 600 


1917 

$2,200 

14,671,400 

5,180,600 

20,929,400 

15,974,500 

6,500 

754,800 


1916 


-Silver- 


1917 


328,400 
064,700 


350,000 
23,000 


300 
3,673,200 
6,932,500 

1,085,400 
10,800 

1,687,300 

1,700 

7,372,900 

5,500 

100 

3,522,100 

100 

1,300 

488,200 

3,700 

$82,304,500 

1,446,100 

100 


,266,317 
,680.252 
,936,910 
,551,761 

,570,399 

5,782 

153 

759,068 

128,860 

,046,054 

,682,067 

935 

,729,917 

1,738 

606 

221,887 


210,100 

93,837 

664,319 

,545.802 

1,964 

508 

294,516 

3,407 

74.397,159 
17,643 


1,207,164 
6,962,257 
2,107,107 
7,291,495 

11,402,542 

7,116 

538 

684,225 

63,344 

14,555,034 

11,217,654 


1.535,807 
590 

■  I72,i52 

190,382 

106,975 

587,945 

13,360,905 

403 

4,500 

266,112 

3.400 

71,727,647 
12.715 


Total  $92,590,300       $83,750,700         74.414,802         71.740.362 

The  revised  figures  give  the  total  production  of  gold 
in  1917  at  4,051,440  oz.,  or  $83,740,700  in  value,  or  less 
than  the  January  estimate  by  $705,900.  The  output 
of  silver  was  71,740,362  oz.  fine,  which  is  2,504,128  oz. 
less  than  the  preliminary  figures. 
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Word  From  the  Front 

News  of  the  mining  regiment  is  always  welcome,  the 
more  so  now  because  of  its  scarceness.  All  mining  men 
are  interested  in  what  the  boys  of  the  27th  Engineers 
are  doing.  The  following  letter  was  lately  received 
from  an  officer  in  the  regiment: 

Our  hardships  are  many  ami  our  life  at  tlie  front  ha.^^  not  been 
over-described,  but  the  worst  hardships  in  the  men's  eyes  are 
not  those  that  you  would  expect.  They  take  for  granted  the 
rain,  the  mud,  the  vermin,  the  long  hikes,  the  occasional  shortages 
of  food,  the  constant  subjection  to  bombardment  and  gas ;  the 
occasional  casualties.  The  one  thing,  or  things,  that  they  are 
always  seeking  is  tobacco,  sweets  and  magazines.  These  seem 
petty  wants,  but  are  undoubtedly  what  we  crave. 

The  Comfort  Fund  of  the  27th  Engineers  is  a  really  fine  thing, 
and  has  already  made  a  name  for  itself  here.     Company  C  is  at 

present  detached  from  the  regiment  and  attachment  to  the  ; 

they  are  doing  combat  engineering  work,  are  constantly  under 
fire,  have  had  their  share  of  casualties,  and  have  been  highly 
praised  by  high  officers.  They  are  all  volunteers,  a  splendid  bunch 
of  miners  and  men,  and  deserve  all  that  can  be  done  for  them. 

The  Comfort  Fund  is  used  as  the  name  indicates,  and  more 
than  once  has  enabled  us  to  pi'ovide  for  the  men  in  a  tight  place. 

Friends  are  assured  that  their  contributions  are  still 
wanted  for  the  Comfort  Fund.  Possibly  some  have 
mistaken  the  total  reported  weekly  on  this  page  to  be 
the  amount  on  hand  in  the  treasury.  This,  of  course, 
is  not  the  case,  and  the  balance  is  steadily  dwindling. 
Mining  men  may  well  take  pleasure  in  helping  the  min- 
ing regiment  through  "a  tight  place."  A  check  now 
will  accomplish  this  end. 

HOW   THE   COMFORT    FUND   STANDS 

Previously    acknowledged $18,492.77 

C   M.   Eye 10.00 

C    A.    Burdlck .5.00 

Mining  and  Metals  Sections,  National  .Safety  Council...  125.00 

Total    $18,632.77 

Make  your  checks  payable  to  W.  R.  Ingalls,  treasurer 
of  the  Association  of  the  27th   Engineers. 


(.aptain  Irving 

The    Yale  Alumni   Weekly   gives   the    following   new 
and  interesting  information: 
Mr.  C.  W.  .\Ik.ni>kli,. 

r>lrcctor  Yale  Bureau,  Aug.  2,  1918. 

American  T.'nIverHlty  Union, 
8  Rue  de  Richelieu,  Paris. 
.My  Dear  Sir: 

In  reply  to  your  letter  of  July  :n,  would  say  that  the  burial  of 
Capt.  John  D.  Irving.  Engineer  R.  C,  took  place  on  Tuesday. 
July  23,  1918.  The  eHcort  left  the  American  hospital  at  I.angres 
at  3  p.m.  and  proc-eeded  to  thu  American  section  of  the  I.<angre8 
cemet«-ry,  JUHt  north  of  town.  A  military  band  led  off.  playing 
the  funeral  march,  followed  In  order  by  Company  A,  27th  U.  S. 
EnglneerB,  which   fomiefl    th»;   escort,   then   the   remains  supported 


on  a  gun  cari'iage  and  draped  with  the  national  colors,  and  finally 
a  number  of  allied  officers  attending  the  funeral.  The  honorarr 
pallbearers  were  Col.  P.  S.  Bond,  Commandant,  Army  Engi- 
neer School;  Col.  F.  B.  Wilby,  Lieut.  Col.  J.  W.  Schultz,  Maj. 
J.  G.  B.  Lampert,  Maj.  Evarts  Tracy,  and  Maj.  Brooks,  all  of 
the  Engineer  Department. 

The  burial  service  was  conducted  by  Dr.  C.  "W.  Lowrie,  pastor 
of  the  Presbyterian  church,  Detroit,  Mich.,  who  is  now  serving 
as  a  chaplain  of  the  Y.  M.  C.  A.  In  the  course  of  a  most  excel- 
lent address  Dr.  Lowrie  made  a  number  of  well-chosen  remarks 
upon  the  value  and  importance  of  the  work  on  which  Captain 
Irving  was  engaged,  upon  the  important  results  already  attained 
by  him,  and  upon  the  great  loss  to  the  service  that  his  death  occa- 
sioned. The  Army  Engineer  School  can  most  heartily  concur 
in  all  of  the  above,  as  Captain  Irving  was  one  of  our  most  valu- 
able officers,  and  his  place  will  be  most  difficult  to  fill. 

At  the  conclusion  of  the  service.  Company  A  fired  three  volleys 
over  the  grave  and  a  trumpeter  sounded  taps  beside  it.  There 
were  a  number  of  flowers  presented  by  Captain  Irving's  friends. 

All  of  Captain  Irving's  effects  have  been  secured  and  disposed 
of  according  to  orders  and  regulations,  the  grave  is  properly 
marked  and  identified,  and  it  is  therefore  believed  that  there  is 
nothing  that  you  could  possibly  accomplish  by  coming  to  Langres. 

Yours  truly,   W.  H.  Holcombe, 

Major,  Corps  of  Engineers, 
Assistant  Commandant. 


Copper  Mining  in  Ontario  Unprofitable 

As  a  result  of  high  mining  costs  and  increased  freight 
rates  and  smelter  charges,  copper  mining  has  become 
unprofitable  in  the  province,  states  an  Ontario  Bureau 
of  Mines  report.  The  only  recent  shipper  was  the 
Hudson  Copper  Co.,  at  Havilah.  Nickel-copper  mining 
and  smelting,  however,  show  an  increase  in  output.  The 
Canadian  Copper  Co.  is  no  longer  known  by  that  name, 
having  been  absorbed  by  the  International  Nickel  Co. 
of  Canada,  Ltd.  The  new  refinery  of  the  company,  at 
Port  Colborne,  began  operations  in  July.  From  the 
Creighton  mine,  ore  is  being  raised  at  the  rate  of  over 
100,000  tons  per  month.  During  the  half  year,  804,640 
tons  of  ore  was  raised  from  the  operating  nickel- 
copper  mines.  Ore  smelted  was  717,119  tons,  producing 
40,178   tons   of   nickel-copper   matte. 


The  Butte  and  Superior  Mining  Co.  reports  that,  in 
the  second  quarter  of  1918,  114,716  tons  of  ore  was  milled, 
of  an  average  grade  of  16.242';/<5  zinc  and  6.154  oz.  silver  per 
ton.  The  concentrates  produced  amounted  to  32,653  tons, 
containing  51.882%  zinc  and  19.763  oz.  silver  per  ton.  The 
total  cost  of  mining  and  milling  amounted  to  $9.9088  per 
ton.  Ore  milled  during  the  quarter  was  21,161  tons  less 
than  during  the  first  three  months  of  the  year.  This  was 
due  to  shortage  of  labor,  and  as  the  result  of  a  serious 
wreck  in  No.  1  shaft,  occasioned  by  the  fall  of  a  loaded 
skip  from  the  surface  to  the  1200  ft.  level,  which  cut  away 
a  con.siderable  part  of  the  shaft  timbering  between  the 
1000  and  1200-ft.  levels. 
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Editorials 


niiiiiiiiiiiiiiiniiiimniiHiiiinniiiiiiKn 

The  number  of  retorts  in  use  at  the  end  of  the  sec- 
ond quarter  was  110,956.  At  the  end  of  the  third  it  was 
118,008,  of  which  35.56  were  in  use  for  redistilling.  Only 
three  companie.s  reported  such  use.  The  contraction  in 
the  margin  between  the  prices  of  high  grade  and  com- 
mon spelter  naturally  reduced  that  business. 

The  position  of  stocks  at  the  end  of  the  quarters 
showed  little  change,  as  to  the  aggregate.  We  include 
in  our  enumeration  of  stocks  all  that  is  in  smelters' 
hands,  irrespective  of  whether  they  intend  to  use  it  in 
accessory  factories  of  their  own,  or  not.  The  technical 
position  may  indeed  be  considered  to  have  been  im- 
proved. However,  the  ability  of  smelters  to  increase 
their  production  and  the  easin&ss  of  the  situation  in 
high-grade  spelter  were  counteracting  factors,  and 
therefore  the  advance  in  the  market  during  the  quarter 
did  not  go  far. 


piiiiiiii iiiiiiiiimiiiHUiiiiimitiiiiiiiiii miiiiiniiiiiiiiiiiitiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiuiuiiiii n iukkhiih i miiiriiiHiitiiiiiiiiriiitiiiiimminiiiiiimimmininii 

The  President's  Messages 

TT^HE  President  in  his  replies  to  the  German  proposals 
X  for  peace  has  said  exactly  what  every  American 
las  wanted  him  to  say.  He  has  the  unqualified  backing 
)f  the  American  people.  If  in  the  first  message — the 
interrogatory  message — the  critical  found  what  they 
hought  were  omissions  of  things  that  ought  to  have 
)een  said,  they  learned  later  that  the  President  in  his 
superior  wisdom  had  omitted  them  simply  owing  to  the 
ime  for  them  not  yet  having  come. 

The  second  message — the  real  reply  to  the  German 
ippeal — breathed  the  spirit  of  unconditional  surrender 
md  the  immediate  cessation  of  the  atrocities  that  are 
lorrifying  the  civilized  world.  The  President  says  in 
effect:  Discontinue  your  outrages,  evacuate  the  coun- 
tries that  you  have  invaded,  arrange  an  armistice  with 
the  military  commander  of  the  Allied  armies  that  will 
be  satisfactory  to  him,  and  then,  and  not  until  then,  we 
will  talk  about  paece. 

j  This  is  equivalent  to  a  demand  for  unconditional 
surrender,  and  there  is  every  indication  that  Germany 
is  ready  to  yield  to  the  inevitable.  Bulgaria  is  already 
but  of  it.  Turkey  is  prostrate.  Austria-Hungary  is 
manifestly  on  the  point  of  breaking  into  pieces.  The 
military  supremacy  of  the  Allied  armies  over  the 
German  on  the  Western  front  is  unquestioned.  This 
state  of  affairs  has  developed  without  Germany  begin- 
ning to  feel  the  full  measure  of  America's  mechanical 
power. 

With  President  Wilson  and  his  advisers  acting  in 
collaboration  with  the  governments  of  the  Allied  na- 
tions, we  may  rely  upon  the  brushing  away  of  any 
German  trickery.  The  President  is  expressing  the 
voice  of  the  American  people,  and  every  citizen  stands 
with  him  in  the  intention  of  not  relaxing  one  ounce  of 
effort  until  unconditional  surrender  is  enforced. 


Production  in  .short  tons: 
Distilled 

First 
Quarter 
12.-), .572 
8,096 

Second 

Quarter 

117, .512 

9.404 

Third 
Quarter 
122,130 

Electrolytic    

11,124 

Total     

133,668 

(rt) 
(a) 

126,916 

43,149 
2,932 

133.254 

Stock  at  end  of  quarters  : 
At     woiks 

42,854 
2,934 

Total    

Total  number  of  retorts.  .  .  . 
Number  of  retorts  in  use.  .  . 

64,443 
198,894 
124.072 

46,081 
196,580 
110,956 

45,788 
173,944 
118.008 

(a)   Not  segregated  in  reports. 
The  reported  stocks  as  of  Apr.  1,  July  1,  and  Oct.  1,  respective- 
ly,  include   only    what   was    in    producers'    hands,    either    at    their 
works  or  held   elsewhere. 


Zinc  in  the  Third  Quarter,  1918 

THE  zinc  statistics  for  the  third  quarter  of  1918,  in 
comparison  with  those  for  the  previous  quarters, 
are  given  in  the  accompanying  table.  The  figures  do 
not  reveal  any  great  industrial  changes.  The  market 
during  the  third  quarter  averaged  a  little  better  than 
in  the  second,  which  induced  the  firing  of  some  idle 
furnaces,  with  the  result  of  an  increase  of  about  4500 
tons  in  the  production  of  distilled  spelter.  The  produc- 
tion of  electrolytic  spelter,  which  is  governed  by  in- 
dependent factors,  showed  proportionately  a  large  in- 
crease. 

The  total  number  of  retorts  in  distillers'  works 
decreased  from  196,580  at  the  end  of  the  second 
quarter  to  173,944  at  the  end  of  the  third.  This  was 
due  to  the  dismantling  of  some  large  plants.  We  are 
carrying  on  our  list  some  other  plants  that  probably  will 
be  abandoned. 


Electrochemistry  and  the  War 

THE  achievements  of  electrochemistry  are  manifold, 
and  its  products  multiform.  This  science  has  grown 
in  usefulness  at  a  phenomenal  rate.  It  forms  the  basis 
of  innumerable  and  important  industrial  enterprises, 
and  it  works  hand  in  hand  with  many  other  industries 
which  profit  by  its  help.  It  has  increased  and  enlarged 
the  market  for  many  old  standard  mining  and  metal- 
lurgical products,  and  has  invaded  new  fields,  and  with 
its  magic  touch  has  created  demands  for  products 
that  formerly  were  of  limited  interest  and  usefulness. 

The  importance  of  electrochemistry  in  all  departments 
of  usefulness  may  easily  appear  to  be  unlimited  when 
we  contemplate  its  nearly  vital  service  in  that  one  most 
spectacular  of  all  fields  for  the  moment — the  battlefield. 
The  electric  furnace  or  the  electrolytic  cell  has  played 
its  part  in  the  production  of  almost  every  important 
substance  or  contrivance  used  in  modern  warfare. 

Of  all  the  steel  produced  in  the  United  States,  it  is 
estimated  that  60 "^r  is  now  applied  to  war  work.  In  the 
manufacture  of  high-grade  steel  the  electric  furnace 
is  rapidly  supplanting  the  crucible.  The  largest  manu- 
facturers of  axles  and  bearings  for  automobiles  are 
using  electric  furnaces  to  make  their  steel.  Electric 
steel  is  increasing  in  production  and  gaining  in 
popularity. 

One  naturally  thinks  of  ferroalloys  and  electric  fur- 
naces at  the  same  time.    Ferromanganese  is  now  pro 
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duced  in  considerable  quantity  in  the  electric  furnace. 
Its  use  in  steel  manufacturing  is  too  well  known  to 
require  comment.  Ferrotungsten,  ferrovanadium,  ferro- 
molybdenum,  and  ferrotitanium,  are  used  in  the  produc- 
tion of  modern  guns,  high-speed  cutting  tools,  and  in 
many  kinds  of  machinery.  Ferrochromium  is  an  essen- 
tial in  armor  plate  and  armor-piercing  projectiles.  Fer- 
rosilicon  is  used  to  deoxidize  steel,  and  is  an  important 
constituent  in  the  manufacture  of  shell  steel. 

All  fine  machine  work  requires  the  use  of  abrasives. 
Carborundum  and  alundum  are  machine-shop  necessities. 
Carborundum  is  essential  in  the  manufacture  of  ma- 
chine guns,  rifles,  shells,  automobile  trucks,  airplanes, 
and  all  machine  work.  Alundum,  aloxite,  and  exolon 
are  artificial  emeries  of  wide  usefulness.  All  these 
abrasives,  and  others,  are  electric-furnace  products.  In 
the  manufacture  of  carborundum  the  raw  materials 
which  enter  the  furnace  are  coke  and  sand.  Alundum, 
aloxite,  and  exolon  are  made  from  bauxite.  Alundum  has 
found  considerable  use  as  a  refractory.  It  is  also  used 
by  the  chemist  for  filters  in  anal>i;ical  work. 

Electrolytic  copper  refining  has  become  a  vast  indus- 
try. Copper  is  a  metal  of  wide  application  in  war 
equipment.  Its  uses  in  brass  and  for  wire  are  common. 
No  satisfactory  substitute  has  been  found  for  the 
copper  bands  on  shells.  Electrolytic  zinc  has  taken 
rank  in  the  high-grade  class.  Aluminum,  made  in  the 
electric  furnace  from  bauxite,  is  most  important  in  the 
manufacture  of  airplanes,  automobiles,  and  auto  trucks. 

Calcium,  carbide  is  made  in  the  electric  furnace,  the 
raw  materials  being  coke  and  limestone.  Calcium  car- 
bide naturally  suggests  acetylene  and  the  oxy-acetylene 
torch,  and  it  is  the  raw  material  in  the  manufacture 
of  cyanamid,  which  in  turn  suggests  ammonia,  nitric 
acid,  and  acetone,  the  last  named  important  in  the  manu- 
facture of  certain  explosives.  Cyanamid  is  also  a 
valued  intermediate  agent  in  the  fixation  of  atmospheric 
nitrogen. 

From  common  salt  the  electrolytic  cell  makes  caustic 
alkali  and  chlorine  gas,  and  bleaching  powders,  disin- 
fectants, peroxides,  and  sodium  metal,  the  latter  being 
used  in  incendiary  bombs,  are  produced  as  byproducts. 
The  gases  used  for  war  purposes  include  oxygen,  hy- 
drogen, chlorine  and  bromine,  all  produced  electro- 
lytically. 

Among  the  materials  used  in  explosives  are  caustic 
potash,  caustic  soda,  sodium  chlorate,  potassium  chlo- 
rate, nitric  acid,  and  other  nitrogen  compounds.  These 
are  commonly  products  of  the  electric  furnace  or  cell. 
Other  substances  of  similar  method  of  production  are 
phosphorus,  used  in  matches  and  incendiary  bombs; 
magnesium,  employed  in  making  alloys  of  great  strength 
and  light  weight,  to  be  used,  in  turn,  in  the  manufacture 
of  aircraft;  magnesium,  a  constituent  in  devices  to  il- 
luminate battlefields  at  night;  graphite,  used  as  a 
lubricant;  and  carbon  bisulphide,  a  valuable  solvent, 
made  from  the  raw  materials  charcoal  and  sulphur. 
The  carbon  and  graphite  electrodes  with  which  all  elec- 
tric furnaces  are  equipped  are  themselves  electric-fur- 
nace products. 

Electrochemistry  is  not  just  coming  into  its  own — 
it  ha.s  arrived;  and  it  is  proving  itself  to  be  a  most 
willing,  powerful,  and  versatile  agent  in  the  winning 
of  the  war.  It  ha.s  greatly  enlarged  the  field  for  chemical 
and   metallurgical   engineers. 


The  Gold  Question 

SOME  people  talk  about  the  "price  for  gold"  being 
"fixed,"  as  if  that  were  an  arbitrary  act  of  some 
government,  or  governments,  which  can  arbitrarily 
alter  the  fixation.  The  value  of  gold  is  what  it  will' 
buy.  There  is  no  price  for  gold  and  no  fixation, 
Sovereigns  and  dollars  are  simply  names  corresponding 
to  certain  quantities  of  gold.  The  alteration  of  those 
names  would  not  effect  anything. 

The  miner  delivers  to  the  mint  an  ounce  of  gold, 
roughly  speaking,  and  receives  a  coin  called  the  double- 
eagle,  which  is  marked  20  dollars.  With  that  coin  he 
can  buy,  say,  four  tons  of  coal  or  the  labor  of  a  man 
for  four  days.  Call  the  double-eagle,  or  the  coined 
ounce  of  gold,  40  dollars,  instead  of  20,  or  40  simoleons, 
or  whatever  may  be  pleased,  it  will  not  buy  any  more 
coal  or  labor  merely  by  reason  of  the  changes  of  name, 
and  if  the  gold  miner  cannot  buy  any  more  things,  he 
is  no  better  off. 

The  claim  of  the  gold  miner  for  governmental  con- 
sideration must  rest  upon  different  grounds  than  any 
conception  that  is  so  naive,  and  those  grounds  are  sub- 
stantially these:  That  our  currency  has  departed  from 
the  gold  basis,  so  that  gold  would  really  be  at  a  pre- 
mium if  it  were  free  and  private  owners  and  producers 
of  gold  are  deprived  of  the  benefit  of  a  premium  by 
governmental  interference.  Or,  that  money  is  simply 
a  vehicle  of  commerce,  that  the  gold  basis  for  conducting 
the  greatly  expanded  commerce  of  the  present  time  is 
insufficient,  and  that  the  Government  can  properly  con- 
template the  payment  of  a  bonus  merely  for  the  sake 
of  obtaining  a  further  supply  of  new  gold. 
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We  recently  had  an  opportunity  to  peruse  a  circular 
issued  by  the  Metal  Mine  Workers'  Industrial  Union, 
which  is  No.  800  of  the  I.  W.  W.  This  circular,  which  is 
an  appeal  to  workers  to  join  that  union,  is  interesting 
indeed,  especially  the  following: 

It  is  the  union  that  is  going  to  get  the  pay  dirt  for  the  miner. 
We  are  starting  out  with  real  modest  demands.  These  demands 
wiU  be  multiplied  as  soon  as  we  have  the  power  to  enforce  more 
demands.     Among  the  demands  that  we  want  at  once  are  these: 

First,  a  six-hour  workday.  Down  in  the  hot  stopes  a  decret 
has  gone  forth  that  six  instead  of  eight  hours  shall  be  the  length 
of  a  shift.  That  decree,  backed  up  as  it  is  by  organization,  must 
be  complied  with. 

Second,  no  less  than  two  men  on  a  machine.  This  demand  IB 
exceptionally  modest.  Years  ago  we  worked  two  men  to  a  ma- 
chine, and  today,  after  24  years  of  M.  F.  M.  organization,  one  man 
to  a  machine  is  the  rule.  In  the  drifts  and  crosscuts  we  have 
held  our  counsel  and  have  decided  to  abolish  that  rule.  Our 
decision,  backed   by  real  organization,  must  be  the  law. 

Third,  no  more  speeding  up.  Too  many  of  our  fellow  workers 
are  rustling  on  the  hills  now.  By  the  curtailing  of  production 
we  not  only  will  make  life  more  bearable  for  ourselves,  but  we 
will  also  provide  more  jobs  for  the  boys  rustling  on  top  of  the 
hills. 

Fourth,  the  abolition  of  the  physical  examination.  We  do  not 
propose  to  be  stripped  before  going  to  work  and  then  be  stripped 
again  when  we  get  our  pay  check.  One  of  the  strippings  must  be 
abolislifd  now.     We  will  tend  to  the  other  one  later. 

There  are  some  people  who  naturally  prefer  the  trade 
of  robbery  to  working  for  a  living.  What's  the  use  of 
talking  about  a  six-hour  day? 
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Reed  Smoot,  of  the  Senate  Finance  Committee,  says 
ie  revenue  bill  will  be  radically  altered  before  it  passes 
18  Senate.  The  measure  as  it  stands,  he  claims,  is  un- 
(ientifically  framed  and  tends  to   restrict  production. 

provides  for  $2,000,000,000  more  than  is  needed,  and 
ie  excess-profits  section  lacks  justification.  The  bill, 
}i  says,  is  a  political  measure  designed  to  get  money 
]om  the  smallest  possible  number  of  voters.  He  points 
kt  that  of  $24,000,000,000  estimated  war  expenditures, 
,^,000,000,000  are  loans  to  our  Allies,  so  that  on  a 
;ie-third  basis  $6,000,000,000  would  be  sufficient  to  raise 
/  taxation.  Even  then,  he  adds,  "we  can't  spend  $18,- 
')0,000,000  in  a  year."  Senator  Smoot  advocates  con- 
imption  taxes  on  sugar,  tea  and  coffee,  estimating  the 
ivenue  as  at  least  $1,000,000,000.  An  additional  $1,000,- 
)0,000  could  be  realized  from  a  1%  tax  on  gross  sales, 
!j  said.  Estimates  submitted  to  the  House  Ways  and 
'eans  Committee  indicated  that  a  1%  tax  on  gross  sales 
lould  bring  in  not  less  than  $2,000,000,000. 


The  Belgian  government  has  conferred  the  title  of 
Honorary  Citizen  and  Friend  of  the  Belgian  Nation" 
li  Herbert  C.  Hoover,  the  American  Food  Adminis- 
•ator.  The  preamble  of  the  decree  conferring  the  honor 
1  Mr.  Hoover  renders  homage  to  his  forceful  personal- 
ly, when  he  stood  at  the  head  of  the  colossal  under- 
iking  for  feeding  Belgium.  It  adds  that  the  gov- 
rnment  would  have  liked  to  give  him  testimony  of  its 
imiration  and  gratitude  in  the  usual  form,  but  owing 
>  the  fact  that  Mr.  Hoover  is  now  an  American  Gov- 
-nment  official  the  Belgian  government  refrained  from 
oing  so,  in  respect  for  American  traditions.  "That 
I  why  the  government,"  says  the  announcement,  "pro- 
oses  to  the  King  to  reserve  for  him  a  place  of  honor 
1  the  Belgian  family,  over  which  he  has  been  the  agent 
f  Providence,  and  to  affirm  in  a  public  official  document 
le  unalterable  friendship  of  Belgium  to  her  great  bene- 
ictor.  That  purpose  is  accomplished  by  conferring  up- 
n  him  the  title  of  honorary  citizen  and  friend  of  the 
Belgian  nation,  which  has  been  borne  by  nobody  since 
•elgium  has  existed  as  a  state."  The  preamble  is 
igned  by  all  the  ministers. 


Senator  Fall,  of  New  Mexico,  has  some  interesting 
ieas.  In  the  course  of  the  debate  on  Senator  Hender- 
on's  bill  he  expressed  himself  contemptuously  respect- 
tig  the  geologists  of  the  country,  using  t?ie  following 
inguage:  "Bear  in  mind  that  no  geologist  in  the  employ 
f  the  United  States  Government  or  any  private  cor- 
oration,  so  far  as  I  am  aware,  ever  discovered  or  devel- 
ped  a  lode  or  body  of  minerals.  We  have  geologists, 
lut  they  are  not  practical  miners  or  mining  men,  and 
ly  the  time  one  of  them  completed  a  geological  survey 
t'here  some  brogan-shod  miner  had  discovered  a  deposit, 
nd  told  you  how  the  particular  mineral  happened  to 
>e  deposited,  by  the  time  he  had  arrived  at  this  con- 
lusion  and  put  it  down  upon  paper,  to  tell  how  that 
nineral  was  deposited,  the  war  would  have  been  over." 
)h.  Senator  Fall !  We  do  not  remember  any  discoveries 
hat  have  been  made  by  the  geologists  in  Governmental 
lervice,  but  we  are  sure  that  the  Anaconda  Copper  Min- 
ng  Co.  would  not  dispense  with  its  geological  depart- 
nent  for  any  consideration.  Senator  McCumber  in- 
luired  of  Senator  Fall  if  the  geologists  and  the  scientists 
vould  not  be  the  very  people  who  would  be  employed 


under  the  terms  of  the  bill.  Senator  Fall  replied :  "Not 
if  Barney  Baruch  or  Replogle  run  the  bu.siness.  I  say 
that  unhesitatingly,  because  they  are  business  men. 
One  of  them  for  years  has  been  buying  and  selling  min- 
erals and  the  other  one's  business  has  been  that  of 
producing  iron  and  steel  economically,  and  he  knows  more 
about  that  business  than  any  other  man  in  the  United 
States,  I  presume."  We  wonder  whether  the  smile  is 
broadest  in  the  environs  of  Wall  Street  or  in  Mr. 
Baruch's  own  office. 


On  one  occasion  a  "sport"  of  herculean  frame,  and 
wearing  a  huge  black  beard  that  gave  him  a  most 
ferocious  appearance,  cheated  a  miner  out  of  $400  or 
$500  in  a  game  of  draw  poker,  reminisced  Dan  de 
Quille  in  "The  Big  Bonanza."  The  miner  saw  the 
cheat  and  left  the  place  wearing  an  ugly  look.  Some 
of  those  present  who  knew  him  told  the  big  sport  that 
he  had  better  leave,  as  his  man  had  gone  off  to  "heel 
himself,"  and  there  would  soon  be  trouble.  "Why, 
gentlemen,"  said  he,  "you  don't  know  me — you  don't 
know  who  I  am!  I'm  the  Wild  Boar  of  Tehama!  The 
click  of  a  six-shooter  is  music  to  my  ear,  and  a  bowie 
knife  is  my  looking  glass — ."  Here  he  happened  to 
look  toward  the  door,  and  saw  the  miner  entering 
with  a  shot  gun,  and  concluded  " —  but  a  shot  gun  lets 
me  out,"  and  he  went  through  the  window  behind  him 
head  first. 


The  War  Labor  Board,  on  which  the  public  and  the 
business  interests  are  represented,  is  really  subordinate 
to  the  War  Labor  Policies  Board,  headed  by  Felix  Frank- 
furter. The  Policies  Board  is  interdepartmental,  sup- 
posedly, but  it  is,  in  reality,  dominated  entirely  by  Mr. 
Frankfurter,  who  was  born  in  Vienna,  Austria,  Nov. 
15,  1882,  and  who  was  brought  by  his  parents  to  this 
country  when  he  was  12  years  old.  The  labor  policies 
outlined  by  Mr.  Frankfurter  become,  almost  automati- 
cally, the  policies  of  the  Taft-Walsh  board,  says  the 
Boston  News  Bureau.  Mr.  Frankfurter  has  never 
been  employed  in  any  business  of  his  own,  and  pre- 
viously had  no  experience  with  labor.  He  graduated 
from  the  Harvard  law  school  and  has  been  a  professor 
of  law.  He  was  engaged  for  a  long  time  in  municipal 
research  work,  and  shortly  after  the  war  began  be- 
came a  special  assistant  to  the  Secretary  of  War.  The 
policy  of  the  Frankfurter  board,  of  course,  is  to  avoid 
strikes,  and  to  avoid  any  impairment  of  good  working 
conditions.  As  the  policy  has  been  worked  out  by  the 
War  Labor  Board,  higher  rates  of  wages  than  were 
actually  asked  for  have  been  granted  in  some  instances. 
The  financial  ability  of  a  company  to  pay  increased  wages 
is  seldom  taken  into  consideration.  The  eight-hour  basic 
day  is  being  applied  everywhere.  The  Labor  Policies 
Board,  in  addition  to  dictating  the  policy  of  the  War 
Labor  Board,  also  dictates  the  policy  of  the  United 
States  employment  service,  which  has  already  assumed 
complete  control  of  common  labor  and  partial  control 
of  skilled  labor.  The  Railroad  Administration  has 
raised  the  wages  of  workmen  $400,000,000.  The  Wage 
Adjustment  Board  of  the  Shipping  Board  has  raised 
wages  in  the  shipyards  about  $300,000,000.  There  is 
no  member  of  the  Cabinet  of  the  President  who  can  be 
regarded  in  any  way  as  a  spokesman  for  American 
business. 
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Report  on  the  Building  and  Ornamental  Stones  of  Canada. 
Vol.  V,  Province  of  British  Columbia.  By  Wm.  A.  Parks. 
Pp.  236,  illus.  Canada  Department  of  Mines,  Ottawa, 
Canada. 

Gold  Dredgin?  in  the  United  States.  By  Charles  .Tanin. 
Pp.  226;  illus.  Bull.  127,  U.  S.  Bureau  of  Mines  Wash- 
ington, D.  C. 

An  exhausti\e  monograph  on  the  subject,  written  wilh 
the  object  of  summarizing  the  facts  concerning  the  develop- 
ment of  the  gold  dredge,  describing  in  detail,  the  essential 
features  of  present-day  practice,  discussing  the  data  needed 
to  determine  whether  a  placer  deposit  can  be  pr-^fitably 
dredged,  and  suggesting  approved  methods  of  prospecting 
placer  ground  and  operating  dredges. 

The  author,  a  recognized  puthority  on  the  subject,  has 
handled  the  matter  with  conspicuous  success;  and  the 
present  volume — for  it  is  more  than  a  bulletin — will  un- 
doubtedly rank  among  the  standard  textbooks  on  this  im- 
portant method  oi  gold  recovery.  After  paying  a  tribute 
to  New  Zealand,  as  the  originator  of  the  first  commercially 
successful  gold  dredge,  Mr.  Janin  deals  with  the  early  his- 
tory of  the  process,  tracing  the  development  of  the  industry 
step  by  step  to  the  present  day,  and  paying  particular  at- 
tention to  the  gradual  progress  in  design  and  construction. 
The  various  gold-dredging  districts  in  the  United  States 
are  described  in  detail  and  classified  in  geographical  order. 
Complete  information  is  given  as  to  the  details  of  opei-a- 
tion,  and  reference  i  ••  made  to  practically  every  phase  of 
the  subject.  A  special  chapter  on  dredge  construction,  by 
George  E.  Sibbett,  will  be  found  of  considerable  value.  De- 
tails of  practical  control  and  many  informative  tables  are 
given,  and  a  large  number  of  excellent  plans  and  illustra- 
tions are  included. 

According  to  the  author,  the  highest  point  of  production 
for  the  gold-dredging  industry  has  been  reached,  and  a  de- 
cline in  output  may  be  expected.  Improved  methods,  such 
as  those  described  and  advocated  by  the  author,  will  help 
in  extending  the  industry  beyond  what  was  previously  con- 
sidered the  limit.  The  bulletin  will  prove  of  value,  as  well 
as  interest,  to  designers  and  builders  of  dredges,  to  mining 
engineers,  and  to  all  others  who  are  connected  in  any  way 
with  or  contemplate  investing  capital  in  placer-mining 
ventures. 

The  Metallurgists  and  Chemists'  Handbook.  By  Donald  M. 
Liddell.  Revised  Edition.  4  x  6i,  pp.  656,  illus.;  $4. 
McGraw-Hill  Book  Co.,  New  York. 

Captain  Liddell,  of  the  Signal  Corps,  has  brought  out  a 
new  edition  of  his  little  handbook,  which  he  prepared  in  the 
first  place  while  he  was  on  the  editorial  staff  of  the  JowTial. 
In  the  new  edition  there  has  been  no  change  from  the  plan 
originally  adopted,  and  the  additions,  in  the  main,  have 
been  largely  those  bearing  on  war  activities,  such  as  addi- 
tional information  on  alloys  and  toxic  gases. 

It  is  always  difficult  satisfactorily  to  review  a  handbook, 
for,  as  the  author  of  this  one  says  in  the  preface  to  his 
first  edition,  his  friend  who  checked  the  page  proofs  from 
beginning  to  end  is  doubtless  the  only  man  besides  the 
author  who  would  ever  read  the  entire  book.  In  fact  nobody 
expects  ever  to  read  a  handbook  from  beginning  to  end, 
any  more  than  he  would  a  dictionary,  unless  something  like 
proofreading  requires  him  to  do  so.  A  handbook  is  not  in- 
tended to  be  a  means  for  passing  a  pleasant  evening.  On 
the  contrary,  its  function  is  to  serve  as  a  work  of  reference; 
something  to  be  kept  on  the  desk  or  on  a  nearby  shelf,  that 
will  be  handy  in  supplying  some  necessary  figure,  such  as 
the  atomic  weight  of  an  element,  or  the  boiling  point  of  a 
metal.  The  practical  test  of  a  handbook  is  therefore  the 
reKources  that  such  a  compendium  may  be  found  to  afford 
after  prolonged  use. 

During  the  last  five  years  there  has  been  a  considerable 
vogue  in  issuing  handbooks.  Many  authors  have  sought  to 
emulate  in  their  own  fields  the  classic  productions  of  Traut- 


wine  and  Kent.  Most  of  these,  unfortunately,  have  fail 
to  grasp  the  handbook  idea  at  all.  What  they  have  pi 
duced  have  been  tabloid  treatises,  rather  than  handboo 
for  reference.  Both  are  valuable,  but  a  distinction  nee 
to  be  made  between  them. 

Captain  Liddell  is  one  of  the  few  who  appreciated  t 
handbook  idea  and  produced  one.  His  little  book  is  ju 
as  much  a  handbook  in  its  own  field  as  is  the  production 
Trautwine  in  its  larger  field,  or  perhaps  we  should  bett 
say  its  more  general  field,  for  chemistry  and  metalluri 
may  be  as  large  a  subject  as  is  the  whole  of  civil  e 
gineering,  and  probably  is. 

The  best  thing  that  we  can  say  of  Captain  Liddell's  bo^ 
is  that  since  the  publication  of  its  first  edition  it  has  wo 
well.  For  the  chemist  and  metallurgist  it  is  a  mighty  haiK 
thing  to  have  around,  for  the  fundamental  figures  that  a 
commonly  wanted  are  easily  to  be  found  in  it,  and  t 
author  has  shown  good  judgment  in  selecting  his  tables  ai 
testing  their  reliability. 

Metallurgy  of  Lead.     By  H.  0.  Hofman.     6x9,  pp.  6( 
iiius.;  $6.    McGraw-Hill  Book  Co.,  New  York. 

Fortunate  is  that  author  who,  having  once  written 
famous  treatise  on  his  special  subject,  attains  the  oppc 
tunity,  after  the  lapse  of  many  years,  to  do  it  all  over  aga; 
This  is  something  like  the  opportunity  of  living  one's  li 
over  again.  With  the  riper  experience  and  keener  perce 
tion  of  what  ought  and  what  ought  not  to  be  done,  the  resi 
is  bound  to  be  a  great  improvement.  This  is  what  h 
happened  to  Professor  Hofman  with  his  "Metallurgy 
Lead."  His  original  treatise  was  published  in  1892,  sin 
which  time  it  has  been  revised  from  time  to  time,  i 
length,  however,  it  seemed  wise  to  abandon  the  old  boi 
and  write  a  new  one.  The  book  that  we  are  now  reviewii 
is  a  new  book.  Only  two  or  three  chapters  of  the  old  a 
remain. 

Let  us  make  haste  to  say,  right  away,  that  the  new  bo 
is  a  great  production.  It  is  no  special  praise  to  say  th 
it  will  immediately  take  its  place  among  the  classics 
metallurgical  literature,  for  the  old  treatise  was  alreai 
enshrined  among  them.  It  is  better  for  us  to  say  that  t 
new  book  is  a  great  improvement  upon  the  old  one.  It 
very  satisfying.  There  is  scarcely  anything  that  the  le. 
smelter  will  want  to  know  that  he  cannot  find  within  i 
pages. 

Professor  Hofman's  new  book  reminds  us,  a  good  deal, 
Kerl's  "Grundriss  der  Metallhiittenkunde,"  that  famous  wo 
of  nearly  40  years  ago.  It  has  the  same  character  as 
compendium,  the  same  tendency  to  give  figures  of  cos' 
the  same  copious  footnotes  to  references,  and  the  sar 
air  of  presenting  a  digest  of  all  printed  knowledge  on  t 
subject.  However,  Hofman  is  in  no  wise  a  mere  imitat 
in  style.  His  own  individuality  is  impressed  througho 
the  book,  especially  his  imparting  of  knowledge  that  he  h 
obtained  by  direct  communication  with  the  original  sourc 
and  his  reporting  of  the  things  that  he  has  seen  hiras< 
and  the  researches  that  he  has  made  himself.  His  style  d 
fers  essentially  from  that  of  Peters,  in  the  latter's  mc 
famous  book,  in  being  much  less  critical  of  practice  and 
showing  less  inclination  to  pronounce  what  is  best  and 
condemn  what  ought  not  to  be  done. 

Of  course  the  conscientious  reviewer  must  find  somethi 
to  criticize  in  every  book,  just  to  prove  that  he  has  read 
if  for  no  other  reason.  We  confess  to  a  little  irritation  o\ 
Professor  Hofman's  practice  in  referring  to  authoriti 
en  bloc.  Thus,  in  describing  the  practice  at  some  smeltei 
or  the  theories  respecting  some  process,  he  will  olfer 
digest  of  all  and  make  one  blanket  reference  to  all,  givi 
the  reader  no  chance  to  discriminate  among  good  and  b 
authorities.  Moreover,  this  must  be  disagreeable  to  go 
authorities,  who  find  themselves  thus  associated  with  othi 
whom  they  know  to  be  doubtful.  We  noticed  one  ca 
moreover,  where  Professor  Hofman  quite  misundersto 
an  authority  whom  he  quoted,  although  this  fortunati 
was  more  or  less  immaterial.  The  engravings  in  the  n' 
book  are  generally  excellent,  but  in  numerous  cases  t 
presentations  could  have  been  improved  greatly  by  t 
omission  of  non-essential  details. 
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!lave  You  Contribut-ed  to  the  ANsociation 
cthe  27tli  Engineers? 

VVilliuni     de     I-..     Benedict     is     back     from 

(lifornia. 

Hnrry  J.  Wolf  examined  mininp  property 
i|  southwestern   Colorado    recently. 

Norman  Carmichael,  of  Clifton,  Ariz., 
\.s  at  Globe,  Ariz.,  early  in  October. 

iForbcs  Rickard  was  in  Idaho  Springs, 
(|lo.,  recently  on   professional  business. 

k<>anklin  W.  iSmitli  has  returned  to  Bis- 
te,  Ariz.,    froin   a    visit   to    Parral,    Mexico. 

iC.  D.  Leslie  has  been  elected  president 
(j  the  South  African  Institution  of  Engi- 
rars. 

jltalkeley  Wells  investigated  mining  prop- 
/y  in  Montana  during  the  latter  part  ol 
September. 

Pecll  H.  Desch  has  been  appointed  pro- 
fisor  of  metallurgy  in  the  Royal  Technical 
Cllege,   Glasgow. 

I.  B.  Tyrrell,  of  Toronto,  has  been  mak- 
|f  a  professional  trip  to  the  chrome  mines 
ii  Black  Lake.   Quebec. 

a.  S.  Meyer  has  been  elected  president 
c  the  Chemical,  Metallurgical  and  Mining 
^ciety  of   South   Africa. 

C.  W.  Greenland,  a  graduate  of  Queens 
liiversity.  Kingston.  Ont.,  has  been  ap- 
|inted   professor   of   geology  there. 

A.  GIbb  Maitland,  government  geologist 
ir  Western  Australia,  has  received  a  long 
live  of  absence  on  account  of  ill  health. 
jHug-li  Lee  has  succeeded  L..  K.  Fletcher 
1  superintendent  of  the  Mptual  Chemical 
(.,  operating  chromite  mines  in  Quebec. 
'm»j.  George  B.  Wilcox,  formerly  chief 
atchman  for  the  Calumet  &  Arizona  Min- 
i?  Co.,  is  now  at  Camp  Greene,  North 
'rolina. 

William  S.  Dun,  lecturer  on  palaeontol- 
jy  at  Sydney  University,  Australia,  has 
en  elected  president  of  the  Royal  Society 
I  New  South  Wales. 

Stanley  C.  Sears,  of  Salt  Lake  City,  has 
len   commissioned    a    captain    of   engineers 

the  United  States  Army,  and  ordered  to 
limp  Humphreys,  Virginia. 
iFrank  P.  Knight  and  J.  Judson  Dean. 
lesident  and  vice-president  of  the  Iron 
iip  Copper  Co.,  were  visitors  recently  to 
le  property  at  Globe,  Arizona. 
Oscar    Lac.hmund,    who    recently   resigned 

general  manager  of  the  Canada  Copper 
•rporation,  will  engage  in  private  consult- 
gr  work  in  Spokane,  Washington. 
Henry  Bruere,  vice  president  of  the 
nerican  Metal  Co.,  has  been  appointed 
nployment  Director  in  New  York  State 
r  the  U.   S.  Employment  Service. 

Frederick  G.  Lasier,  mining  engineer  of 
itroit,  Mich.,  has  been  commissioned  a 
ptain  in  the  Engineer  Corps  and  ordered 
Camp  Humphreys,  Virginia,  for  training. 

William  Frazer.  superintendent  of  the 
ivis  Daly  Copper  Co.,  of  Butte,  Mont., 
lie  has  been  in  California  for  several 
onths  for  his  health,  has  returned  to 
itte. 

G.  .1.  Macka.v,  recently  assistant  inspector 
industrial  and  technical  education  for 
itario,  has  been  appointed  professor  of 
etallurgy  at  Queens  University,  Kingston, 
itario. 

A.  T.  Thomson,  assistant  to  the  presi- 
nt  of  the  Phelps  Dodge  Corporation,  has 
turned  to  Douglas,  Ariz.,  from  Los  An- 
gles, where  he  recently  underwent  an 
leration. 

W.  J.  Ulelville,  superintendent  of  the 
sminion  Mines  and  Quarries  in  Quebec, 
is  been  transferred  to  the  company's  of- 
:es  at  Niagara  Falls.  He  is  succeeded 
■   Martin    Schwener. 

L.  J.  Mayreis  will  be  in  charge  at  the 
urma  Mines,  at  Namtu,  Burma,  until  the 
rival  of  R.  G.  Hall,  of  St.  Louis,  Mo., 
dose  appointment  as  resident  manager 
IS  recently  announced. 

H.  Mortimer  Lamb,  accompanied  by 
leo  Denis,  superintendent  of  mines  for 
jebec,  paid  a  visit  to  the  asbestos  and 
rome  districts  recently  in  the  interest  of 
e  Canadian   Mining  Institute. 

Harry  H.  Stout,  smeltery  superintendent 
Douglas,    Ariz.,    for    the    Copper    Queen 

anch    of    the    Phelps    Dodge    Corporation, 

is  been  commissioned  a  lieutenant  colonel 
the   Ordnance    Department   of  the   U.    S. 

rmy. 

Willis  Warner  has  been  made  general 
lemist  of  the  Republic  Iron  and  Steel 
)..     Youngstown,     Ohio,     and     placed     in 


chaige  of  the  openhearth  and  blast  fur- 
nace laboratories,  succeeding  T.  J.  Uavies 
resigned. 

■'h  ^,-  Harney,  who  has  been  associated 
with  the  development  enterprises  of  M  J 
O'Brien,  of  Renfrew,  Ont.,  for  .several  yeans' 
has  been  appointed  to  the  faculty  of  ap- 
plied science  at  Quee'iis  University.  Kines- 
ton,   Ontario. 

Max.  ,J.  Welch,  who  has  been  designing 
a  plant  for  extracting  potash  and  alu- 
minum by  a  new  process  for  the  American 
Metal  Co.  in  New  Vork,  has  returned  to 
Los  Angeles,  whore  he  will  stay  until  the 
first  of  the  year. 

Kdward  P.  McCarty,  consulting  mining 
engineer  of  Minneapolis,  Minn.,  was  com- 
missioned a  captain  of  engineers  during 
September,  and  is  now  at  Camp  Humph- 
reys, Va.  He  has  temporarily  closed  his 
oflice  at   318   Palace   Bldg.,   Minneapolis. 

S.  E.  Slipper,  of  the  Canadian  Geological 
Survey,  who  has  been  inspecting  oil  de- 
velopment work  in  the  Peace  River  field, 
is  leaving  the  government  service  to  direct 
oil-drilling  operation  for  a  private  com- 
pany at  High  Prairie,  Alberta. 

T.  H.  Symington  has  been  made  a  special 
assistant  to  the  Chief  of  Ordnance  and  will 
be  in  direct  charge  of  the  metal  compo- 
nents of  artillery  ammunition.  He  is  a 
member  of  the  firm  of  Symington-Anderson 
Co.,  of  Rochester,  N.  Y.,  iron  and  steel 
manufacturers. 

•loseph  A.  Thomson,  who  has  been  ac- 
tive for  the  last  three  years  in  the 
development  of  chrome  interests  and 
chrome  exports  in  Black  Lake  and  Dan- 
ville districts  of  Quebec,  has  begun  opera- 
tions at  the  Port  au  Port  chrome  deposits 
in    Newfoundland. 

Cefernio.  Carreno,  representing  the  Chil- 
ean Government,  was  at  Nacozari,  Sonora, 
Mexico,  last  month,  where  he  inspected  the 
operations  of  the  Moctezuma  Copper  Co. 
He  then  went  to  Douglas,  Ariz.,  and  from 
there  to  Ajo,  where  he  visited  the  plant  of 
the  New  Cornelia  company. 

Cha  ..es  A.  Burdick  has  returned  to  New 
York  after  making  an  examination  of  de- 
posits of  high-grade  manganese  ore  suit- 
able for  chemical  purposes.  Mr.  Burdick 
visited  many  properties  in  the  Rockies 
from  Montana  to  Mexico,  as  well  as  those 
in   Arkansas  and   in  the  Appalachians. 

W.  Spencer  Hutchinson,  of  Boston,  has 
been  examining  the  Ajax  mine  of  the 
Carolina  Company  at  Cripple  Creek.  Dur- 
ing the  last  summer  he  also  examined  the 
vanadium  properties  of  the  American 
Vanadium  Co.  at  Minas  Ragra,  Peru,  as 
well  as  that  company's  molybdenite  de- 
posits at  Jauja. 

.1.  M.  Forbes,  who  has  been  manager  of 
the  Federal  Asbestos  Co.,  at  Robertson 
Station,  Que.,  has  accepted  a  position  with 
the  Reid  Newfoundland  Ry.,  with  ottices  at 
St.  Johns.  The  management  of  the  Fed- 
eral Asbestos  Co.  will  be  conducted  by  the 
Jacobs  Asbestos  Co.  of  which  it  is  a 
branch   company. 

Rudolf  Gahl  has  opened  a  consultation 
office  at  the  First  National  Bank  Bldg., 
Denver,  Colo.,  and  will  continue  to  special- 
ize in  the  treatment  of  copper  ores  by  wet 
methods.  Equal  attention  will  be  given  to 
the  metallurgical  design  of  new  plants  and 
to  the  solution  of  problems  arising  in  con- 
nection with  those  now  in  operation. 

Conrad  Wolfle,  of  Spokane,  president  of 
the  United  Copper  Mining  Co.,  of  "Washing- 
ton, has  been  made  chairman  of  the  Wash- 
ington board  of  advisers  to  assist  the 
director  of  the  U.  S.  Bureau  of  Mines 
in  securing  deferred  classification  of 
miners  and  furloughs  for  miners  who  have 
been  drafted.  Other  members  of  the  Wash- 
ington committee  are  W.  R.  Rust,  of  Taco- 
ma  ;  George  Turner,  of  Spokane  ;  George  S. 
Railey,  Republic,  and  W.  J.  C.  Wakefield, 
of  Spokane.  Frederick  Burbidge,  of  Wal- 
lace, Idaho,  is  chairman  of  the  Idaho  board, 
and  .John  Gillie,  of  Butte,  is  chairman  of 
the  Montana  board. 


Liiutenant  Lang  was  graduated  from  the 
School  of  Science,  Toronto,  in  1913,  and 
went  to  Chile  as  a  mining  engineer,  re- 
turning to  (Canada  to  enlist  on  the  out- 
break of  the   war. 
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Obituary 


Edward  Randolph,  president  of  the  BaJ- 
bach  Smelting  and  Refining  Co.,  died  sud- 
denly of  apoplexy  on  Oct.  11  at  the  com- 
pany's plant  in  Newark,  N.  J.,  aged  47 
veafs.  He  was  a  member  of  the  American 
institute  of  Mining  Engineers. 

Lieut.  Sydney  A.  Lang,  of  Toronto,  aged 
34  years,  died  in  the  Oflicers'  Hospital,  St. 
John,  Que.,  on  Oct.  .'>,  of  Spanish  influenza. 
He  had  been  serving  with  the  Canadian 
engineers,  but  was  unable  to  go  overseas 
on     account     of     an     injury     to     his     knee. 


.Manhattan  OH  Co.  has  removed  its  offices 
in  Tulsa,  Okla.,  to  the  Cosden   Building 

ChicuKo  I'neumutic  Tool  Co.  ha.s  ap- 
pointed B.  H.  Trij)i)  MS  distric:t  sales  man- 
ager for  the  Pacific  Coast.  Mr.  Tripp  suc- 
ceeds M.   W.   Priseler. 

S.  R.  \'anderbeck,  vice  president  of  the 
Electric  Furnace  (,'onstruction  Co.,  Phila- 
delphia, has  resigned  to  become  i>resident 
of  the  American  Metallurgical  Corporation, 
of  Philadelphia.  The  latter  company  con- 
trols the  IMiiladelphia  Electric  Steel  Cor- 
p(<ratioii.  makers  of  electric  steel  cah'tings. 
The  business  of  the  corporation  covers  the 
conditions  entering  into  the  design  of  all 
types  of  electric  furnaces  for  melting  and 
heat  treatment.  F.  J.  Ryan  is  general 
manager  of  both  companies. 


Trade  Catalogs 


Minernls.  Ward's  .Vatuial  Science  Es- 
tablishment, 84-102  College  Ave.,  Roches- 
ter, N.  Y.  Price  list  Nc.  187;  6  x  9.\  ;  pp. 
8;  September,  1918;  a  price  list  of  minerals 
sold  by  weight.  Price  list  No.  188;  6  x  91  ; 
pp.  16;  September.  1918;  a  price  list  of 
rocks,  American  and  foreign.  Price  list 
No.  190;  6  X  9i;  pp.  24;  Sept.  1,  1918;  a 
summary  of  collections  of  rocks  and  min- 
ora Is  for  sale. 

Condensers,   Pumps,   Cooling   Towers,   Etc. 

Wheeler  Condenser  and  Engineering  Co., 
Carteret,  N.  J.  Bulletin  112-A,  1918;  8  x 
12J  ;  pp.  32  ;  illustrated.  Tho.se  contemplat- 
ing the  installation  of  a  condenser  may  be 
interested  in  a  discussion  in  this  bulletin, 
entitled  "Choice  of  Kind  of  Condenser,"  and 
in  the  illustrations  and  descriptions  of  other 
Wheeler  condensing  macliinery  in  detail. 
The  bulletin  embraces  large  and  small  sur- 
face condensers,  showing  typical  complete 
installation;  rectangular  and  cylindrical 
types;  jet  condensers;  barometric  con- 
densers ;  Wheeler-Edwards  air  pumys ; 
Wheeler  rotative  dry  vacuum  pumps ; 
the  Wheeler  turbo-air  pump ;  cen- 
trifugal pumps  for  circulating  water;  nat- 
ural and  forced  draft  cooling  towers ;  the 
Wheeler  feed-water  heater  and  Wheeler 
multiple-effect  evaporators  and  dryers. 


New  Patents 


United  States  patent  specifications  listed 
below  may  be  obtained  from  "The  Engi 
peering  and  Mining  Journal"  at  25c.  eacn. 
British    patents   are    supjilied    at    40c.    each. 

Alloy  Containing  Cu,  Ni,  Fe,  Zn,  Pb  and 
a  trace  of  P.  Foster  Milliken,  Lawrence, 
N.  Y.      (U.  S.   No.   1,277,989,  Sept.   3,   1918.) 

Alloy  Steel  Containing  Mo  in  addition  to 
Usual  Constituents.  Childe  Harold  Wills, 
Detroit,  Mich.  (U.  S.  No.  1,278,082;  Sept. 
3.    1918.) 

Flotation  Process  and  Apparatus.  Jack- 
son A.  Pearce,  Idaho  Springs,  Colo.  (U. 
S.  No.   1,277,750;  Sept.  3.   1918.) 

Furnace,  Electric.  Horace  Freeman,  -Ni- 
agara Falls.  Ontario,  Canada,  assignor  to 
American  Cyanamid  Co.,  New  York,  N.  Y. 
(U.  S.  No.   1,277,899;  Sept.   3,  1918.) 

Iron — Process  of  Making  Magnetic  Prod- 
uct in  Furnace.  Trygve  D.  Yensen,  Swiss- 
vale,  Penn.  (U.  S.  iN'o.  1.277,523  ;  Sept.  3. 
1918.) 

Mine  Cars.  Rotary  Dump  for.  Joseph 
Bierer  and  PMward  N.  Zern,  Morgantown, 
W.  Va.,  assignors  of  one-third  to  Everhart 
Bierer,  Morgantown.  W.  Va.  (U.  S.  No. 
1,277.836  ;  Sept.  3.  1918.) 

Steel  Containing  1.2  to  3.5';;  C,  8  to 
20^:;  Cr,  and  1  to  6';  Co.  Paul  Richard 
Kuehnrich,  Shemeld,  England.  (U.  S.  No. 
1.277,431  ;  Sept.   3,  1918.) 

Sulphuric  .\cid.  Manufacture  of.  Arthur 
B.  Foster.  Washington,  D.  C.  (U.  S.  No. 
1.277.896  :   Sept.   3.    1918.) 

Tungsten  Trioxide,  Method  of  Producing 
Finely  Divided.  Carl  A.  Pfanstiehl,  Wau- 
kegan.  111.,  assignor  to  Pfanstiehl  Co. 
Inc..  North  Chicago.  111.  (U.  S.  No.  1,277,- 
475  :    Sept.    3.    1918.) 
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SAX  FKANCISCO— Oct.  8 

Tho  .Ainerii-an  Mining  ConRress  contem- 
plates the  orgaiuzation  ot  a  California 
chapter,  and  preliminary  steps  were  taken 
recentlv  at  a  meeting  at  the  Engineers' 
Club,  when  Secretary  Callbreath  addressed 
mining  men  on  the  results  of  the  Reno 
meeting,  which  was  held  for  the  considera- 
tion of  the  gold-mining  situation.  Cali- 
fornia mining  men  suggested  the  organiza- 
tion of  a  chapter  of  the  congress,  and 
Albert  Burch  was  selected  as  chi'irman  of 
a  committee  for  preliminary  arrangements. 
Mr.  Burch  appointed  Fletcher  Hamilton 
and  L.  D.  Gordon,  and  the  committee  is 
arranging  for  definite  preliminary  action. 
The  California  Metal  Producers'  Association 
will  hold  its  annual  meeting  on  Oct.  23, 
and  following  that  gathering  the  committee 
for  organization  of  the  American  Mining 
Congress  chapter  will  probably  arrange  for 
its  meeting,  taking  advantage  of  the  pres- 
ence of  mine  superintendents,  operators 
and  owners,  to  follow  the  Metal  Producers' 
annual  eonclove.  The  sense  of  representa- 
tive mining  men  on  the  subject  will  be  ob- 
tained, at  any  rate,  and  there  is  little  doubt 
that  the  organization  of  the  chapter  will 
follow. 

Water  Production  in  the  Oil  Fields  of  Cal- 
ifornia is  an  important  factor  in  the  prob- 
lem of  increasing  oil  production  that  is 
being  solved  in  a  practical  way  by  the 
state  oil  and  gas  supervisors.  In  his  re- 
port for  the  week  ended  Sept.  28.  R.  P. 
McLaughlin,  chief  supervisor,  says  that  al- 
though the  new  wells  reported  are  the 
principal  indication  of  the  maintenance  of 
oil  production,  a  study  of  proposed  deepen- 
ing and  redrilling  operations  is  interesting 
in  showing  what  can  be  done  toward  in- 
creasing production  by  decreasing  the 
amount  of  water  that  is  necessary  to  raise 
the  oil  to  the  surface.  The  second  annual 
report  of  the  supervisor,  recently  issued, 
shows  that  the  production  of  Los  Angeles 
and  Orange  counties  during  June,  1917, 
was  1  396.020  bbl.  of  oil  and  321,840  bbl. 
of  water ;  fields  in  Ventura  county  pro- 
duced 81.840  bbl.  of  oil  and  31.620  bbl.  of 
water ;  Santa  Barbara  County  produced 
477.408  bbl.  of  oil  and  207.135  bbl.  of 
water ;  Coalinga  field,  1.282,602  bbl.  of  oil 
and  313.138  bbl.  of  water.  Complete  pro- 
duction figures  for  Kern  County  were  not 
a\ailable  at  the  lime  of  the  report,  but  the 
figures  given  for  other  fields  show  873,735 
bbl.  of  water,  an  average  of  21%,  produced 
v.-ith   3,237,870   bbl.  of  oil. 

DENVER — Oct.    10 

Replacement  of  Orebodies  is  the  object 
of  a  special  allowance  provided  for  in  one 
of  the  proposed  amendments  to  the  Revenue 
Bill.  This  replacement  allowance  is  in  ad- 
dition to  that  for  depletion,  and  is  to  be 
sufficient  to  replace  the  ore  extracted  dur- 
ing the  year.  The  cost  is  to  be  fixed  in 
each  district,  and  the  amount  allowed  is  to 
be  used  in  further  prospecting  or  develop- 
ment to  replenish  the  ore  reserve.  This 
allowance  Is  to  be  granted  when  the  regu- 
lar depletion  allowance  is  not  sufficient  to 
meet  the  cost  of  such  replacement.  Colo- 
rado mine  operators  are  urging  their  sena- 
tors to  work  for  favorable  action  on  this 
amendment. 

.All  PrrHonH  PoHHeKMing  Platinum  in  Colo- 
rado have  been  warned  that  they  must 
take  out  licenses.  Applications  for  licenses 
may  be  filed  with  county  clerks  or  other 
regularly  appointed  agencies  now  under 
Federal  control.  All  applications  will  be 
uent  to  Washington  for  approval.  Con- 
siderable platinum  is  held  by  jewelers  in 
Colorado,  and  a  good  deal  is  owned  by 
SndividualH.  Most  of  the  metal  so  held  is 
In  the  form  of  jewelry  and  ornaments. 
Owners  are  being  urged  to  report  at  once 
and  obtain  permits  to  hold  these  posses- 
sions. In  order  to  avoid  possible  embarrass- 
ment later.  Thomas  S  Price.  United  Slates 
exploHlve«  Inspector  for  Colorado,  has  been 
notified  that  persons  and  firms  having 
platinum,  Iridium,  and  palladium  In  their 
j>t»KKeKBlon  and  not  reporting  same  are 
liable  to  a  fine  of  $5006,  or  Imprisonment 
for  oiie  vear,  or  both.  The  warning  was 
I  he    n.    H.    Bure:,ii    of    Mines,    In 

;i  .'.-Ith    a    law    pansed    by    the    last 

'■  hieh    placed    pla'ltium.     Iridium, 

and   pu,Ua.dlum    under   Federal   control.     The 


act  prohibits  the  use  of  platinum  in  the 
manufacture,  alteration  or  repair  of  any 
jewelry  or  ornament.  It  also  restricts  the 
use  of  platinum  in  dentistry, 

PHOENIX,  ARIZ. — Oct.  11 

A  Proposed  Change  of  the  workmen's 
compensation  laws  will  be  voted  upon  at 
the  coming  election,  and  it  is  being  fought 
by  trades  unions  and  by  attorneys  who 
have  specialized  on  personal-damage  suits. 
The  new  reading  is  declared  to  be  just  and 
reasonable  for  both  sides,  designed  to  avoid 
necessity  for  appeal  to  the  courts  and  to 
assure  immediate  relief  for  injured  em- 
ployees of  the  mines,  especially.  Even  a 
provision  making  the  measure  elective  in 
case  of  injury  has  not  served  to  diminish 
the  opposition,  though  a  number  of  labor 
leaders  are  giving  strong  support  to  the 
new  plan.  "The  measure  is  especially  fa- 
vored by  the  smaller  mining  operators, 
whose  casualty  insurance  rate  lately  was 
advanced  to  10.47c.  They  have  just  met 
in  Phoenix  to  consider  this  phase  of  their 
expense  accounts  and  also  to  join  in  a  pe- 
tition for  the  allowance  of  fuel  oil  for  cer- 
tain kinds  of  prospect  work.  For  instance, 
one  Bisbee  company,  without  surface  show- 
ing, has  $15,000  ready  for  sinking  to  the 
ore  level,  but  is  able  to  secure  no  fuel, 

MAYEH,    ARIZ. — Oct.    1 

Alanganese  Deposits  in  the  Big  Bug  dis- 
trict are  situated  at  the  confluence  of  the 
Agua  Fria,  Big  Bug,  and  Cycamore. 
creeks  13  miles  east  of  Mayer.  The  man- 
ganese occurs  as  nodules  and  irregular 
stratified  veins,  of  horizontal  attitude,  from 
1  in.  to  3  ft.  in  thickness,  lying  above  and 
somewhat  mixed  with  a  chalcedonic  variety 
of  silica  and  travertine,  overburdened  by 
a  soft  semi-stratified  sand  and  clay  that  is 
in  turn  capped  by  a  layer  of  basalt.  De- 
posits are  confined  to  a  single  stratigraphic 
horizon,  and  cover  an  original  area  of 
4  by  5  miles,  but  the  erosion  by  several 
streams  has  left  the  manganese  in  isolated 
patches  of  from  5  to  20  acres  in  extent. 
Ore  is  principally  psilomelane,  although  py- 
rolusite.has  been  identified  in  small  quanti- 
ties ;  also  a  bog  variety  brecciated  with  clay 
and  silica.  The  problem  of  deposition  does 
not  appear  clear,  but  in  consideration  of 
the  fact  that  the  schist  and  lime  forma- 
tions of  higher  stratigraphic  positions  yield 
various  amounts  of  manganese,  the  Big 
Bug  deposits  may  be  redepositions  from  an 
older  group  of  planation.  Most  of  the 
manganese  occurs  close  to  the  surface,  and 
mining  has  been  confined  to  open  cuts  and 
short  adits.  To  date,  seven  car  lots  have 
been  mined  and  shipped,  averaging  43% 
in  manganese  and  1  to  6%  in  silica. 

WALLACE,    IDAHO — Oct.    5 

Recovery  of  the  Valuable  Mineral  Con- 
tent in  the  tailings  from  various  mills  of 
the  Coeur  d'Alene  district  has  grown  to  be 
an  important  branch  of  the  mining  indus- 
try, and  no  fewer  than  six  mills,  of  varied 
capacities  and  designs,  but  all  chiefly  de- 
pendent upon  flotation,  are  in  operation. 
In  the  early  days  of  the  district,  milling 
methods  and  mill  equipment  were  decidedly 
crude  compared  with  the  metallurgical 
efficiency  of  today,  with  the  result  that 
mineral  recovery  was  often  not  inore  than 
50%.  The  tailings  were  discharged  direct 
into  a  creek  or  river,  and  within  a  few 
years  channels  were  filled  with  tailings  and 
the  consequent  overflow  deposited  them 
on  adjacent  land.  Thus  the  mining  com- 
panies were  confronted  with  numerous 
claims  for  damages  by  property  owners 
along  the  streams.  As  a  solution  to  the 
difficulty,  and  as  a  protection  against  fur- 
ther damage  suits,  the  operators  bought 
large  tracts  along  the  river  and  constructed 
dams,  which  served  as  great  settling  ponds 
for  the  slime  tailings,  and  at  the  same 
time  the  coarse  tailings  were  banked  on 
ground  adjacent  to  the  mills.  During  the 
Intervening  years,  changes  and  improve- 
ments have  been  made  in  milling  processes 
which  have  greatly  reduced  the  tailings 
losses,  but  while  these  Improved  jirocesses 
were  being  evolved  the  creeks  and  rivers 
continued  to  c'lrr.v  down  rich  slime  tailings, 
which  have  accumulated  In  the  dams  built 
for  their  reception,  and  great  dunips  of 
coarse    t:illlngN    were    built    up    which    con- 


tain suflicient  of  value  to  pay  for  regrindinj 
and  recovery.  In  some  cases  the  origina' 
companies  are  retreating  these  tailings,  bu 
generally  it  is  being  done  by  independen 
companies,  which  lease  the  dumps  am 
dams  and  erect  small  milling  plants  em 
bodying  the  special  treatment  required. 

HELENA,    MONT. — Oct.    8 

A     Mine     Operators'     Association     of     thi 

manganese  miners  and  producers  of  Phil 
ipsburg  and  Butte  is  being  organized  fo 
the  purpose  of  formulating  a  request  ti 
the  Government  for  a  fair  and  reasonabl' 
consideration  of  their  claims,  especialb 
as  to  time  contracts  in  selling  their  oreiJ 
Among  the  claims  made  by  the  producer: 
are  that  manganese  is  second  only  to  cop 
per  in  importance,  and  that  the  Iron  ani 
Steel  Institute,  by  agreement  with  thi 
War  Industries  Board,  fixed  the  price  o 
ferromanganese  and  all  manganese  ore; 
without  consulting  the  miners  who  pro 
duced  the  ores.  At  the  conference,  tli> 
price  of  ferromanganese  was  fixed  at  $2,'i( 
per  ton.  The  grade  was  lowered  from  80<~ 
to  70%  manganese,  and  the  unit  premiun 
value  was  placed  on  the  amount  of  man 
ganese  in  the  ferromanganese  product  ii 
excess  of  70%,  so  that  the  old  standard  o 
80%  manganese  netted  the  ferroinanganes( 
manufacturer  $290  per  ton.  On  the  rat. 
adopted,  the  manganese  miners  receivet 
for  their  ores,  to  make  a  ton  of  ferroman 
ganese,  less  than  $75  per  ton  delivered  a 
the  ferromanganese  furnace.  The  miner 
of  Phil  ipsburg  declare  they  are  compellei 
to  pay  freight  on  a  standard  ton  of  200' 
lb.  whereas  they  receive  pay  for  their  ore: 
on  a  basis  of  the  long  ton  of  2240  pound.-; 
It  is  further  claimed  that  all  ore  produce, 
in  Montana  is  siliceous,  and  that  much  c 
it  requires  concentrating,  and  producer 
are  obliged  to  build  concentrators  and  in- 
stall expensive  machinery  for  the  purpo.-^' 
of  concentrating  such  ores  as  will  noi 
stand  the  high  freight  rates  East. 

BATESVILLE.    ARK. — Oct.    8 

The     Everton     3Iining     and     Development 

Co.,  which  is  operating  in  Pugh  Hollow,  ii 
the  Lafferty  Creek  district,  is  making  thi 
first  experiment  with  table  concentration  o; 
manganese  ore  that  has  been  made  in  this 
field.  The  ore  carries  from  25  to  29% 
manganese  and  the  gangue  is  clay  and 
silica.  There  are  other  immense  deposits 
of  manganese  ore  in  the  field.  By  concen- 
tration, the  grade  of  the  crude  ore  is 
raised  to  34.10%,  and  it  is  expected  that 
this  can  be  improved.  To  date  no  effort  has 
been  made  to  save  the  fines,  and  assays 
made  from  the  tailings  carried  by  the 
overflow  from  one  washing  plant  carried 
8.40%  manganese;  and  if  it  can  be 
demonstrated  that  the  valuable  content  of 
the  fines  can  be  saved  by  means  of  tables, 
it  is  certain  that  several  will  be  installed 
within  the  next  few  months.  The  experi- 
mental plant  constructed  by  the  Everton 
company  consists  of  one  J-in.  and  one  J-ln. 
mesh  trommel,  screen,  a  vortex  classifier, 
a  settling  tank,  and  two  Wilfey  tables, 
one  riffled  for  sludge  and  the  other  for  s 
coarser  product.  The  crude  ore  is  first 
passed  through  the  i-in.  mesh  troinme 
screen,  then  through  the  J  in.  Both  m 
the  screens  have  inside  and  outside  spraN 
pipes.  From  the  screens,  the  product  passl•^ 
through  the  vortex  classifier,  which  divide 
the  material  into  two  sizes,  and  each  size  i 
sent  to  the  two-compartment  settling  tanU 
From  there  the  product  goes  to  the  table.-^ 
the  coarser  to  the  rougher  table  and  tli. 
finer  to  the  sludge  table.  Tailings  from  tin 
rougher  table  are  also  put  over  the  sludt;i 
table.  A  recoverv  of  45%  is  obtained  at 
the  plant,  which  was  built  to  determine 
what  eciuipment  would  be  needed  to  save 
all  values  in  the  300-ton  washing  plant 
now  under  construction. 

CLEVEL.VM),    OHIO — Oct,    8 

Iron-Ore  Shipments  during  Septembei 
were  8,995,014  gross  tons,  as  comparei 
with  9,725,331  tons  in  August  and  9,536, 
152  tons  during  Septomljer,  1917.  accordinf 
to  Iron  Age.  .Shipments,  however,  still  ex 
ceed  those  of  a  year  ago,  the  movemen 
from  the  Lake  Superior  district  until  Oct. 
being  48,321.278  tons,  as  compared  wltl 
46,059.706  tons  up  to  Oct.   1,   1917.     A  veai 
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.go  the  greater  part  of  the  vessel  capacity 
tras  being  used  to  carry  ore,  as  it  was  de- 
ired  to  bring  down  as  much  as  possible 
uring  the  latter  part  of  the  season.  The 
stablishment  of  a  basic  eight  hour  day  by 
he  United  States  Steel  Corporation  will 
pparently  have  little  effect  upon  the  iron- 
re  mining  districts,  as  the  mines  have 
een  generally  on  an  eight-hour  basis  for 
he  last  two  years. 

'  TORONTO — Oct.    12 

Construction   of   a   New    Koa-dway   to   the 

(Boston  Creek  gold  camp  will  be  started 
Is  soon  as  the  necessary  labor  is  obtaiin- 
fble.  The  government  engineers  have  ar- 
lived  to  survey  the  route.  The  mineralized 
ione,  so  far  as  determined,  lies  directly 
'ast  of  the  Temiskaming  &  North  On- 
ario  Ry.,  so  that  the  roadway  will  pass 
hrough  a  country  possessing  important 
.respective  opportunities.  In  addition  to 
lerving  Boston  Creek,  it  will  tap  Skead 
'ownship  to  the  east,  which  is  regarded 
.3  a  separate  field. 

;  Members  of  the  Staflf  of  the  Ontario  Bu- 
leau  of  Mines,  including  Cyril  W.  Knight. 
L.  G.  Burrows,  P.  E.  Hopkins,  and  A.  L. 
'ar.sons,  are  examining  and  mapping  the 
.eology  of  the  territory  lying  south  and 
lest  of  Lake  Abitibi,  including  the  Light- 
ling  River  area  and  Rickard  Township, 
vhere  important  gold  discoveries  have  been 
ciade.  The  department  hopes  to  issue  the 
nap  in  time  for  use  next  spring,  so  that 
he  results  of  the  investigation  of  this  field 
vill  be  available  for  prospectors,  many  of 
vhom  *will  probably  be  found  among  the 
eturned  soldiers.  Deputy  Minister  Gibson 
•onsiders  that  the  work  of  the  bureau  in 
lirecting  attention  to  new  fields  for  pros- 
)ecting  can  materially  assist  in  the  solu- 
ion  of  the  problem  of  providing  suitable 
ind  congenial  employment  for  the  veterans, 
I.  considerable  proportion  of  whom  were 
■ngagecj  ia  niining  before  the  war. 


TIIETFORD    MINES,    QUEBEC — Oct.    8 

In  the  Asbestos  Industry,  high  prices  and 
intensified  production  continue  to  char- 
acterize operations.  The  regular  companies 
show  an  output  for  eight  months  equal  to 
that  of  last  year,  and  the  new  companies 
will  give  an  increa.se  of  about  12,000  tons 
for  the  year.  The  Bennett-Martin  Asbestos 
Co.,  at  Coleraine  Station,  has  been  making 
a  record,  and  the  returns  in  both  crude 
and  long  fiber  are  particularly  gratifying. 
The  new  Fra.ser  mine  of  the  Asl>estos 
Corporation  of  Canada,  at  Kast  Brough- 
ton,  is  showing  high  returns  in  long  fibers. 
The  Regina  Asbestos  Co.  and  the  Berlin 
Asbestos  Co.  at  Robertson  Station,  and 
the  Imperial  Chrome  and  Asbestos  Co.,  at 
Black  Lake,  are  taking  advantage  of  the 
high  prices  and  show  considerable  activity. 
The  new  milling  plant  of  the  Windsor 
Asbestos  Co.,  at  Coleraine  Station,  was  re- 
cently burned  to  the  ground,  and  there  Is 
some  uncertainty  as  to  whether  or  not  the 
plant  will  be  rebuilt.  The  Eastern  Town- 
ships Asbestos  Co.,  at  East  Broughton. 
has  been  reopened  by  E.  H.  Garcin,  of  New 
York,  with  Milton  Hersey  &  Co.,  of  Mon- 
treal  as    engineers. 

VICTORIA,   B.   C. — Oct.   8 

A  Strikinf;  ExampJe  of  the  effect  of  the 
reduced  purchasing  power  of  gold  Is  shown 
by  the  present  situation  at  Rossland,  where 
the  mines  of  the  Consolidated  Mining  and 
Smelting  Co.  of  Canada  have  been  prac- 
tically closed  down.  No  ore  has  boen 
shipped  for  some  months,  although  work 
is  being  carried  on  in  the  chief  mines  of 
the  camp  with  small  forces.  Those  em- 
ployed, however,  are  engaged  only  in  de- 
velopment, preparations  being  made  for 
the  renewal  of  activity  as  soon  as  condi- 
tions again  become  normal.  Only  about 
200  miners  are  working  in  the  Le  Roi 
Centre  Star,  and  War  Eagle,  and  about  80 


are  employed  in  the  JoRle,  all  of  which 
are  mines  of  the  f.'onsolUlated  company. 
At  the  Velvet,  situated  about  nine  miles 
from  Rossland  and  owned  by  the  Oranby 
Consolidated  company,  about  50  men  are 
employed.  The  people  of  Rossland.  how- 
ever, are  not  discouraKed.  The  camp  is 
being  sustained  by  other  forms  of  mining, 
and  better  times  than  ever  are  anticipated 
later,  when,  it  is  expi-cted.  the  mines  now 
dormant  will  be  reopened  on  a  larger  scale 
than  heretofore,  it  being  the  firm  belief 
that  the  time  is  not  far  off  when  costs  wlU 
decline  and  the  demand  for  gold  will  be 
Insistent. 

Approval    by    the     Dominion    Government 

of  the  proposed  investigation  of  the  af- 
fairs of  the  Consolidated  Mining^  and  Smell- 
ing Co.  of  Canada  has  bevjn  received.  The 
members  of  the  committee  of  investigation, 
who  have  been  endorsed,  are  S.  S.  Fowler, 
chairman  ;  Ivan  De  Lashmutt,  and  James 
Anderson.  Mr.  Fowler  is  a  graduate  of 
the  Columbia  School  of  Mines  and  a  man 
of  wide  experience  in  mining  and  smelting 
matters.  For  several  years  he  was  consult- 
ing engineer  for  the  British  Columbia  Gold- 
fields  and  many  other  properties,  and  he  is 
now  consulting  engineer  for  the  Yankee 
Girl  Gold  Mines.  He  is  best  known  as  the 
manager  of  the  Bluebell  Mine,  at  Riondal, 
B.  C.  Ivan  De  Lashmutt,  the  superin- 
tendent of  the  Standard  Silver  Lead  Mines, 
at  Silverton,  B.  C,  was  for  many  years 
with  the  Anaconda  smeltery  and  later  was 
testing  engineer  for  Utah  ^Consolidated. 
He  is  a  graduate  of  the  Colorado  School  of 
Mines,  and  for  some  time  held  a  post  as 
professor  of  metallurgy  at  the  University 
of  Arizona:  James  Anderson  is  the  mayor 
of  Kaslo.  B.  C,  and  has  had  extensive 
mining  interests  in  British  Columbia  for 
many  years.  He  is  the  agent  for  the 
George  Alexander  interests,  which  control 
the  Nettie  L.,  Ruth,  Silver  Cup  and  other 
properties. 
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ALASKA 

KENNECOTT  (Kennecott)  —  September 
production  of  Alaskan  properties  was  5,- 
508,000  lb.  of  copper. 

ARIZONA 

Cochise    County 

SHATTUCK  ARIZONA  (Bisbee)  — 
September  production  was:  Copper,  686,- 
844  lb.,  lead,  325,496  lb.;  silver,  8,621  oz. 
and  gold,  105.09  oz.  Production  for  nine 
months  in  1918  was:  Copper,  7,247,903  tb.  ; 
lead,  969,961  lb.;  silver,  109,081  oz.,  and 
gold.   924.60  ounces. 

DURIN*?  SEPTEMBER.  357  cars  of  ores 
and  concentrates  were  sent  through  Doug- 
las from  Mexico. 

CALUMET  &  ARIZONA  (Warren)  — 
Smeltery  production  during  September 
amounted  to  7,298,000  tb.  of  copper,  of 
«-hich  4,868,000  lb.  was  available  for  Calu- 
met &  Arizona. 

Gila  Count.v 

IRON  CAP  (Globe)— Shipping  10  car- 
loads a  day,  including  100  tons  of  concen- 
trating ore.  Smelting  ore  goes  to  El  Paso 
and  concentrating  to  the  Old  Dominion. 
Output  running  about  1,000,000  lb.  of  cop- 
per a  month.  Iron  Cap  shaft  down  to 
1100  ft.,  where  good  ore  was  broken  in 
cutting  the  station,  and  will  be  continued 
to  1200.  To  build  spur  track  to  shafts. 
Has  purchased  a  new  3000-ft.  compressor 
and  more  boilers,  and  will  secure  additional 
power  from  the  Inspiration  electric  sys- 
tem. 

SUPERIOR  &  BOSTON  (Globe)— Devel- 
opment on  1200  level  to  be  extended  east- 
ward. Added  equipment  gives  present 
pumping  capacity  of  2,000,000  gal.  per  day. 

INSPIRATION  (Miami) — To  generate 
most  of  its  own  power,  as  electric  supply 
from  Roosevelt  is  small,  on  account  of  low 
level   of   Roosevelt    reservoir. 

Greenlee   County 

RIVAL  (Twin  Peaks) — Property  shut 
down  and  machinery  will  be  sold. 


Pima  County 

NEW  CORNELIA  (Ajo) — September  pro- 
duction was   3,744,000  tb.  of  copper. 

Santa    Cruz    County 

CONSOLIDATED  ARIZONA  (Pata- 
gonia)— New  hoist  installed  on  property  at 
Mowry.     W.  J.   Mitchell  is  manager. 

HOSET  (Patagonia) — Pr-rnerty  in  the 
Santa  Rita  Mountains  taken  over  by  the 
Marguerite  Mining  and  Smelting  Co.,  of 
which  E.  R.  Grund,  of  St.  Louis,  is  presi- 
dent and  general  manager.  Ore  shipments 
have  been  started. 

Yavapai    County 

NELSON  (Crown  King) — Taken  over  by 
Philadelphia  Mining  Co.  George  P.  Har- 
rington  is   in   charge. 

SWASTIKA  (Crown  King) — Taken  over 
bv  Consolidated  Arizona  Smelting  Co..  of 
Humboldt,  on  surrender  of  lease  of  Frank 
W.    Giroux. 

BAUMANN  (Humboldt) — Shipping  cop- 
per  ore. 

DUNDEE-ARIZONA  (JeTome) — Shaft 
sinking,  stopped  by  water  last  January 
at  500  level  to  be  continued  to  969  ft, 
depth  and  drift  driven  to  connect  with 
United  Verde  Extension  tunnel. 

GRAND  ISLAND  (.Jerome) — Work  re- 
sumed on  shaft,  to  be  sunk  from  300  level 
to  535  and  then  drift  200  ft.  to  cut  vein. 
R.  E.  Moore,  of  Jerome,  is  president  and 
managing  director. 

UNITED  VERDE  (Jerome) — Laying 
track  on  new  high-line  railroad  from  Hope- 
well tunnel  mouth  to  old  smeltery  site 
above  Jerome,  where  steam-shovel  opera- 
tions are  to  be  started  soon  on  the  apex 
of  the  orebody. 

VERDE  COMBINATION'  (Jerome)  — 
Manager  Dave  Morgan  has  started  a  new 
"drive"  in  the  district  by  refusing  to  em- 
ploy any  one  who  cannot  show  a  Liberty 
Bond  receipt. 

ARIZONA  DAISY  (Fresco  tt)  —  .^ew 
hoist  installed  on  copper  vein. 


BLACK  DIAMOND  (Walker) — Pur- 
chased three  claims  from  D.  L.   Booker. 

ARKANSAS 

Independence  County 

McCURRY  (Anderson) — Completed  in- 
stallation of  small  washing  plant  and  is 
producing   concentrates ;    also    some    nugget 

ore. 

BALL  (Batesville) — Made  rich  strike  of 
nugget  and  wash  manganese  ore  recently. 
Operated  by  Shepherd  and  Wil.son. 

BLUE  PIG  (Batesville) — To  install  log 
washery  and  operate  steam  shovel.  Intend 
to  purchase  log  washer,  engine,  boiler, 
steam  shovel  and  pipe.  A.  Besse  is  su- 
perintendent. 

EUREKA  (Cushman) — Installing  three 
3-cell  jigs. 

GEORGE  (Cushman) — Logan  Reeves 
and  associates  have  installed  a  steam 
shovel  and.  are  securing  a  good  production 
of  high-grade  nugget  mc^nganese  ore. 

C.\l.IFOBNI.\ 

.Amador    t'ount.v 

SILICATE  DEPOSIT  producing  material 
for  shipment  to  Indiana  glass  manufac- 
turers being  hauled  to  railroad  at  Carbon- 
dale   by   motor   trucks. 

Itutte    County 

BANNER  (Oroville) — Court  order  is- 
sued for  sale  of  property  to  satisfy  judg- 
ment of  $6110  in  favor  of  Charles  Lastreto. 
of  San  Francisco.  Large  producer  in  early 
days.  Recent  attempts  to  reopen  have  not 
been    successful. 

Calaveras   County 

PENN  COPPER  (Campo  Seco) — Good 
ore  coming  from  lower  levels.  Smeltery 
at    Valley    Springs    treating    large    tonnage. 

NATOLEON  COPPER  (Copperopolis) — 
New  90-ton  plant,  consisting  of  two  ball 
mills,  flotation  unit,  two  concentrators  and 
Diesel  oil-burning  engines,  completed.  Has 
also  installed  precipitating  boxes  for 
handling  water  carrying  copper  in  solution. 


El  Dorado  County 

SHIPMENTS  OF  CHROME  ORE  arc 
being  made  from  El  Dorado  County ;  the 
Negror  Hill.  Clarksville,  and  Latrobe  dis- 
tricts, extending  along  the  serpentine  belt 
at  the  extreme  west  end  of  the  county, 
being  the  largest  shippers.  Next  come 
the  Greenwood  and  Georgetown  districts, 
in  the  northwest  part  of  the  county.  In 
these  two  districts  a  large  tonnage  of  the 
chromite  ore  is  being  mined  and  shipped 
from  the  Shepard.  Castillo.  Federwitz  ami 
Johnson  leases.  A.  H.  Simpson,  of  Placer- 
ville.  general  manager  for  the  Union 
Chrome  Co.  of  San  Francisco,  is  handling 
the  ore  from  these  four  leases.  The  John- 
son lease  is  averaging  one  60-ton  car  per 
week.  The  ere  is  hauled  by  Marmon  trucks 
to  Placerville  station  and  loaded  into  cars 
of  the  Southern  Pacific  line.  Johnson  & 
Fitzlaaf  have   the   trucking  contract. 

^  Humboldt    Count.v 

CHILDS  MOUXTAIX  MAXGAXESE 
(Blocksbuxg) — Xew  five-mile  road  com- 
I'leted.  Ore  hauled  3i  miles  by  team  and 
20  miles  by  motor  truclcs  to  Fort  Seward, 
on    Xorthwestern    Pacific    Railway. 

Madera    County 

BUCHAXAN  (Madera) — Shipped  five 
carloads  of  ore  to  Selby.  and  10  carloads 
now  ready  for  shipment.  Five-ton  motor 
truck   hauls  ore    to    railroad. 

Nevada    County 

KEXOSHA  (Grass  Valley) — Arrange- 
ments complete  to  reopen  and  develop. 
Fine  prospect  in  early  days,  but  never 
practically   developed. 

Placer    County 
CRAXDALL,        (Auburn) — Eighteen-inch 
vein  of  high-grade  ore  reported.     Mine  was 
large  producer  in  early  days. 

Plumas    County 

DROEGE  (Greenville) — Good  ore  cut 
200  ft.  from  prior  development.  Opera- 
tions  increased. 

MILCAW'LOR  COPPER  (Keddie) — Con- 
templates development  of  property  in  In- 
dian Creek  and  Lights  Canyon  districts. 

Shasta    County 

DELTA  COXSOLIDATED  (Delta)— 
Good  ore  reported  in  recent  development. 
To  resume  regular  operation. 

GLADSTOX'E  (French  Gulch) — Electric 
hoist,  which  cost  $13,000  five  years  ago, 
has  been  sold  at  the  same  price  to  Tintic 
Mining  Co..  Utah.  Cost  $2000  to  remove 
and  ship.  Hoist  was  used  at  end  of  3600- 
ft.  tunnel  to  lift  ore  1500  ft.  Mine  closed 
down   two   years. 

MOUXTAIN'^  COPPER  (Keswick) — En- 
larged flotation  plant  in  operation. 

Siskiyou  County 
CHROME  SHIPMEXTS  to  Gazelle. 
Hornbrook,  and  Yreka  have  been  retarded 
bv  the  September  rains,  which  were  un- 
usual all  over  the  state.  In  some  of  the 
higher  elevations  where  the  snowfall  is  3l- 
ways  heavy,  mining  has  been  suspended  for 
the  winter.  Discoveries  of  new  chrome 
deposits  are  reported  from  Callahan,  Hap- 
py Camp,   Seiad,  and  other  camps. 

IDAHO 

Shoshone    County 

COEUR  D'ALKXE  AXTIMOXY  (Kel- 
logg)— Cut  body  of  high-grade  ore  in  drift 
from  botton  of  shaft,  which  is  down  275 
ft.  Two  levels  above  have  considerable 
ore.  Xew  mill  making  satisfactory  re- 
covery.    Equipment  includes  flotation. 

IDAHO-CARBOXATE  HILL  (Mullan)— 
Shaft  down  300  ft.  and  is  being  sunk  at  the 
rate  of  115  ft.  per  month.  To  be  sunk  800 
feet. 

RED  MONARCH  (Wallace) — Work  sus- 
pended in  crosscut,  as  south  line  has  been 
reached  at  4410  feet.  Three  veins  were 
fut.  the  first  showing  lead-zinc  ore,  which 
Ih  now  to  he  further  explored.  Two  other 
veins  are  promising  and  will  be  developed 
when  mining  conditions  are  more  favor- 
able. 

URX  COXSOLIDATED  (Wallace) — Xe- 
gotlating  with  R«-d  Moniirch  for  extension 
of  <-rosBf;ut  under  Rex  shaft  and  connection 
by  raising  270  ft.  Face  of  crosscut  1200 
ft.  from  point  under  shaft,  which  is  down 
700  feet. 

Ml>NKHOTA 

Cu.vuna    Hunicf. 

POnTJ?MOUTII  (Crosby)— Stripping  by 
Hteam  shovel  Gordon  Mining  Co.  will  ship 
next   Heason 

8AGAMORK  fironton) — Property  leased 
by  John  H  Savage  &  Co.  ;  will  develop  by 
hydraulic  and   Hteam  shovel   methodB. 


Mesabi  Rrange 

INTERSTATE  IRON  (Calumet)— To  con- 
Btruct  washing  plant  to  treat  ores  from 
Hill- Annex    mine. 

OLIVER — (Hlbbing) — Building  new  hos- 
pital at  Alice. 

WIXSTON  -  DEAR  (Hibbing)  —  Ware- 
house completely  destroyed  by  fire  on 
September   28. 

STEVENSON  (Keewatin) — Has  resumed 
stripping  operations  due  to  cleaning  up  of 
all  ore  available   in  pit. 

NEVADA 


Esmeralda    County 

ATLANTA  (Goldfield) — Exploring  vain 
down  to  1900  level. 

GOLDFIELD  MERGER  (Goldfield) — 
Work  in  Merger  ground  discontinued  until 
results  of  development  work  now  under 
way  in  deep  levels  of  adjoining  Atlanta 
ground  are  known. 

GREAT  BEND  (Goldfield) — Shipping- 
grade  ore  sorted  from  that  broken  on  160 
level.  Drifting  in  low-grade  ore  on  375 
level,  and  it  is  expected  that  ore  opened 
on  levels  above  will  be  cut  soon. 

Humboldt    County 

GOLD  CIRCLE  MINES  now  employing 
about  180  men,  and  regular  shipments  of 
gold  bullion  being  made  from  district.  Elko 
Prince  mill  is  operating  steadily  and  also 
treating  ore  from  Rex  mine,  recently  pur- 
chased by  Elko  Prince  company.  Missing 
Link  mine,  purchased  by  George  J.  Shoupe, 
is  shipping  crude  ore  to  smelting  plants. 

Nye    County 

MANHATTAN  CONSOLIDATED  (Man- 
hattan)—  Suflicient  ore  on  dump  and 
blocked  out  in  the  mine  to  justify  milling 
operations. 

UNION  AMALGAMATED  (Manhattan) 
— One  shift  working,  and  operations  con- 
fined to   500  level. 

TONOPAH  EXTENSION  (Tonopah) — 
Receipts  from  mine  and  mill  operation  dur- 
ing August  were  $125,344.41 ;  current  ex- 
penses, $87,969.29  ;  leaving  an  operating 
profit  of  $37,375.12. 

NEW    MEXICO 

Grant    County 

ATWOOD  (Lordsburg) — Unwatering 

main  shaft  preparatory  to  sinking.  Work 
on  new  shaft  on  Southern  group,  adjoining, 
is  progressing  satisfactorily. 

BONNEY  (Lordsburg) — New  pumps  be- 
ing installed  on  sixth  level.  Ore  shipments 
again  started  to  Copper  Queen  smeltery  at 
Douglas. 

GREAT  EAGLE  (Lordsburg) — Compres- 
sor placed  on  foundation ;  new  grizzlies 
and  sorting  tables  installed  ;  ore  bins  be- 
ing enlarged,  and  new  machine  shop,  black- 
smith shop  and  boarding  house  being  built. 
Shipping  20  tons  of  fluorspar  daily. 

CHINO  COPPER  (Santa  Rita)— Six 
Mexicans  were  the  first  to  buy  Fourth 
Liberty  Loan  bonds,  each  subscribing  for 
$500  and  paying  $100  in  cash  at  the  mine 
office. 

OKLAHOMA 

Joplln   District 

PROSPECTORS  (Hockerville)  —  Plan 
erection  of  concentrator  as  soon  as  shaft 
reaches  second  ore  level  at  180  feet. 

BIG  JIM  (Miami) — Sinking  shaft,  follow- 
ing careful  drilling  of  40-acre  lease  south- 
east of  Douthat,  Okla.     To  erect  mill. 

KELTNER  (Picher) — Cut  ore  at  west 
shaft   and  will  operate    mill   in    two    shifts. 

MISSOURI  MULE  (Picher)— Operating 
after  shutdown  due  to  water.  Standifer 
brothers,  of  Miami,  are  operators. 

KEN  TEX  (Quapaw) — Recently  com- 
pleted 300-ton  mill.  Closed  down  after  op- 
erating six  days. 

PRAIRIE  (Quapaw) — To  erect  150-ton 
mill  at  Sunnyside,   near  Lead    Boy. 

GOOD  EAGLE  (Tar  River) — To  start  up 

?iperations    after    shut-down    due    to    instal- 
ation  of  gas  engine  and  drilling  campaign. 

OREGON 

CooH    Count.v 

SEFFERN  COMPANY  (Marshfleld)  — 
Mining  of  black  sand  chrome  deposit  to 
start  upon  arrival  of  $35,000  worth  of  ma- 
chinery. 

Douglas    County 

OREGON      NICKEL      (Riddle) — Mining 

rlirornc   ore. 


Jackson    County 

COPPER  KING  (Jacksonville) — Exten- 
sive improvements  being  made  at  this  cop- 
per mine  in  the  Blue  Ledge  district. 

Josephine  County 

PACIFIC  PLACER  (Grants  Pass) — Ex- 
tensive equipment  being  erected  at  property 
known  as  the  old  Layton  mine. 

VIRGINIA 

Bath    County 

PTROLUSITE  OF  HIGH  GRADE  and 
low  in  impurities  and  a  large  deposit  of 
iron  ore  have  been  found  recently  by  Stuart 
D.  Marshall,  consulting  engineer,  of  Roan- 
oke. The  discoveries  were  made  on  the 
2700-acre  tract  of  timberland  belonging  to 
Boyd  Stephenson,  of  Monterey. 

C.\N.\DA 

British    Columbia  * 

MONITOR  (Alberni  Canal) — Temporari- 
ly closed  down.  Contemplating  reorgani- 
zation to  permit   reopening. 

OLD  SPORT  GROUP  (Elk  Lake)— Con- 
solidated Mining  and  Smelting  Co.  continu- 
ing development.  Diamond  drilling  has 
shown    satisfactory    results. 

EUREKA  MINE  (Nelson)  —  Lease  has 
been  taken  on  power  plant  of  Kootenay 
Gold  Mines,  and  a  6000-ft.  air  line  built. 
Repairing  of  tramway  and  wagon  road,  and 
timbering  of  shaft  completed.  Mine  oper- 
ated by  Inland  Mining  Co.  of  Walla  Walla, 
Washington. 

SUNLOCH  MINES  (Vancouver) — Devel- 
opment proceeding.  Wagon  road  has  been 
built  for  transportation  of  supplies.  R.  H. 
Stewart   is   manager. 

Ontario  * 

NEW  MINING  SCHOOL  has  been 
established  at  Haileybury,  and  is  provided 
with  equipment  for  the  treatment  of  ores, 
including  the  flotation  process.  The  school 
is  under  the  management  of  a  board  con- 
sisting of  P.  D.  Reid,  superintendent  of 
the  Coniagas  mines,  chairman ;  J.  J. 
Denny,  manager  of  the  research  department  3 
of  the  Nipissing  mines ;  M.  F.  Fairlie,  ^ 
manager  of  the  Cobalt  Reduction  Co.,  all 
of  Cobalt,  and  E.  A.  Collins,  of  Haileybury, 
mining  inspector.  Thirty-five  pupils  have 
been  enrolled  for  the  present  term. 

McKINLEY-DARRAGH  (Cobalt) — Flota- 
tion plant  to  be  closed  for  the  winter  soon. 
MINING  CORPORATION  (Cobalt)— 
Extensive  exploration  work  to  be  carried 
on  at  property  recently  acquired  in  Bucke 
Township   near   North   Cobalt. 

ONTARIO  KIRKLAND   (Kirkland  Lake) 
— New  plans  for   development   include   1700  ■ 
ft.   underground  work.     Main  shaft  will  be 
sunk   to   300   level. 

COTTER  (Boston  Creek) — Diamond 
drilling  has  been   started. 

MILLER  INDEPENDENCE  (Boston 
Creek) — Mill  completed  and  ready  for  op- 
eration.    Drifting  on  200  level. 

HOWIE  COCHENOR  (Lightning 
River) — Mining  plant  installed.  Shaft 
down  40  feet. 

PREMIER  LANGMUIR  (Nighthawk 
Lake  District) — Initial  shipment  of  barite 
made. 

CORDOVA  MINES  (Belmont  Township) 
— Plant  for  the  manufacture  of  ferrochro- 
mium,  under  construction,  is  expected  to 
be  ready  for  operation  Nov.  1.  Company 
acquired  Belmont  gold  mine  in  1912,  and 
developed  water  iK)wer  at  the  foot  of  Deer 
Lake  for  use  in  mining  operations.  Un- 
favorable conditions  caused  closing  down 
of  mine,  and  company  will  now  use  power 
for  smelting  operations.  Plant  to  have 
capacity  of  80  tons  per  month,  and  is  so 
designed  that  other  alloys  may  be  produced. 

Que>bee 

INDIAN  PENI>T5TtLA  (Amos  Station)— 
A  100-ton  flotation  plant  being  erected. 
Groch   flotation  machines  will  be  installed 

MEXICO 

Soiijora 

GREENE  CANANEA  (Cananea) — ^Pro- 
duction in  September  was:  Copper,  4,900,000 
tt).  ;  silver,  149,332  oz.,  and  gold,  1090 
ounces. 

PERU 

Junin 

CERRO  DE  PASCO  (Cerro  de  Pasco)— 
September  production  was  3075  tons  of 
blister    copper. 

ASIA 

Chosen 

ORT10NTAL  CONSOLIDATED  (Un.san) 
— September  cleanings  amounted  to  $95,500. 
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felLVER  AND  STERLING  EXCHANGE 

-t- 

Sterl- 
ing 
Ex- 

hange 

Silver 

Oct. 

Sterl- 
ing 
Ex- 
change 

Silver 

1 

New 
York. 
Cents 

Lon- 
don, 
Pence 

New- 
York, 
Cents 

Lon- 
don, 
Pence 

1 

-   7550 
4  7550 
4  7550 

lOli 
lOli 
lOU 

49i 
49§ 
49} 

14  4  7550 

15  4  7550 

16  4  7550 

lOli 
lOU 
lOU 

49} 
49} 
49} 

York  quotations  are  as  reported  by  Handy 
in  and  are  in  cents  per  troy  ounce  of  bar 
■99  fine.    London  quotations  are  in  pence  per 
uuuee  of  sterling  silver,  925  fine. 


IILY  PRICES  OF  METALS 

IN  NEW 

YORK 

(^opper 

Tin 

Lead 

Zinc 

(  ctro- 
iytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

■26 

'26 

B       *26 

r,           *26 

t 

8  05 
8  05 
8  05 
8  05 
8.05 
8.05 

7.75 

8.20 
(§,8.30 

8   15 
(ft8.25 

8.15 
(3  8.25 

8i 
(§.8i 

8.20 
(^8.25 

8.20 
@8.30 

'  Price    fixed    by    agreement    between    American 
oper  producers  and  the  V.  S.  Government,  accord- 
i  to  official  statement  for  publication  on  Friday, 
member  21.  1 9 1 7,  and  July  2,  1918. 
\  No  market. 

The  above  quotations  (except  as  to  copp)er,  the 
|cc  for  which  has  been  fixed  by  agreement  between 
;ierican  copf>er  producers  and  the  U.  S.  Govern- 
f-nt,  wherein  there  ie  no  free  market)  are  our 
rnraisal  of  the  average  of  the  major  markets  based 
lerally  on  sales  as  made  and  reported  by  producers 
J  agencies,  and  represent  to  the  best  of  our  judg- 
nt  the  prevailing  values  of  the  metals  for  the 
iverles  constituting  the  major  markets,  reduced  to 
sis  of  New  York,  cash,  except  where  St.  Louis  is 
•  normal  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
rots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  0.  lOc 
low  the  price  of  wirebars,  cakes  and  ingots. 
Quotations    for    spelter    are    for    ordinary    Prime 
pstern  brands.     We  quote  New  York  price  at  35c. 
r  100  lb.  above  St.  Louis. 

LONDON 


Copper 

1       Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

1 

)et. 

Spot  |3  M. 

Spot  3M. 

Spot 

3M. 

Spot 

10 

122 

122 

137 

337J  337J 

291 

28} 

54 

II 

122 

122 

137 

3375  337} 

29i 

284 

54 

12 

14 

122 

122 

137 

336    336 

294 

284 

54 

IS 

122 

122 

137 

336    336 

294 

284 

54 

16 

122 

122 

137 

334  l334 

294 

284 

54 

rhe  above  table  gives  the  closing  quotations  on 
ndon  Metal  Exchange.  All  prices  are  in  pounds 
rling  per  ton  of  2240  lb.  For  convenience  in 
nparison  of  London  prices,  in  pounds  sterling  per 
W  lb.,  with  American  prices  in  cents  per  pound 
;  following  approximate  ratios  are  given,  reckoning 
•hange  at  $4.75I5:£294  =6.2576c.;£54  =  11.4545c.; 
10  =  23. 3333c  ;  £125  =  26.5151c.;  £260  =  55.l5l3c.; 
80  =  59.3937c.;  £300  =63.6362c.  Variations,  £1 
0.2121205c. 


Metal  Markets 

Copper — The  refinery  production  in  Sep- 
Tiber  fell  below  the  figures  for  August, 
le  refiners  are  constantly  falling  behind 
eir  expectations.  This  month  the  produc- 
in  will  be  diminished,  owing  to  labor 
)ubles.  The  men  working  in  the  re- 
eries  near  Perth  Amboy,  who  were 
ghtened  away  by  the  recent  explosion, 
ve  not  yet  fully  returned.  Xow  influenza 
making  serious  inroads. 


Copper  Sheets— The  base  price  of  copper 
sheets  remains  at  35ic.  per  lb.  Copper  wire 
IS  quoted  at  29 J  to  30c.  per  lb.  fob  mill 
carload  lots,  subject  to  any  change  in  the 
price  of  copper. 

Lead — The  production  in  September  was 
a  trifle  larger  than  in  August.  However 
the  figures  reflect  only  the  output  of  re- 
fined pig  lead,  and  not  the  basic  production 
of  the  mmes,  which  i.s  probably  decreasing 
rather  than  increa.sing.  Nevertheless  the 
situation  in  lead  is  distinctly  easier  '  ow- 
ing to  the  excellent  management  of  the 
Lead  Committee  in  controlling  non-essential 
uses. 

Our  Washington  correspondent  writes 
that  reports  reaching  Pope  Yeatman,  of  the 
War  Industries  Board,  are  to  the  effect 
that  an  improvement  has  taken  place  in 
the  lead  situation.  Production  was  a  week 
oversold  on  Oct.  1.  and  there  is  a  possi- 
bility that  the  companies  will  catch  up 
withm  the  next  30  days  on  orders  that 
have  been  cleared.  The  effect  of  the  work 
of  the  many  agencies  operating  to  con.serve 
the  supply  is  becoming  more  and  more  ap- 
parent. There  is  now  enough  lead  to  keen 
essential  users  supplied.  How  long  the 
present  good  freight  movement  will  last 
is  a  question  that  is  giving  considerable 
concern. 

Tin — Importers  are  now  out  of  business 
for  the  duration  of  the  war.  The  whole 
business  has  passed  practically  under  gov- 
ernmental control.  There  has  not  yet  been 
any  statement   of  what  price  will  be  fixed. 

Zinc — The  decline  continued,  and  some 
low  prices  were  accepted,  but  the  appear- 
ance of  some  large  orders  on  Monday  had 
the  effect  of  checking  any  tendency  toward 
demoralization.  Low  prices  were  named 
for  the  business  that  was  taken. 

Zinc  SheetH — Unchanged  at  $15  per  100 
lb.,  less  usual  traded  discounts  and  extras 
as  per  list  of  Feb.  4. 

Other    Metals 

Aluminum — Unchanged  at  33c.  per  lb. 

Antimony — This  market  became  cx)nsider- 
ably  weaker,  although  there  was  an  inquiry 
for  a  large  tonnage,  which  doubtless  will  be 
taken  if  it  has  not  been  already.  Perhaps 
the  recession  in  the  market  was  to  meet 
that  business.  We  quote  spot  at  131  ft  132c. 
and  futures  at  12J'5  12Jc.,  c.i.f..  in  bond. 

Bismuth — Metal  of  the  highest  purity 
for  pharmaceutical  use  is  quoted  at  $3.50 
per  lb.  for  wholesale  lots — 500  lb.  and  over. 

Cadmium — This  metal  is  quoted  at  $1.50 
(a  2   per  pound. 

Nickel — Market  quotation:  Ingot.  40c.; 
shot.    43c. ;    electrolytic,    45c.   per   pound. 

Quicksilver — Unchanged  at  $125''al30. 
Stocks  in  this  market  are  reported  light, 
but  there  seems  to  be  an   unsettled   tone. 

Gold.  Silver  and  Platinum 

Sliver — The  latest  advices  from  Lon- 
don report  China  exchanges  as  still  much 
above  the  level  of  the  fixed  price  of  silver. 
This  is  owing  to  the  diversion  of  the 
white  metal  to  India,  but  an  adjustment 
of  the  requirements  for  the  various  Oriental 
countries  is  receiving  Government  consid- 
eration. The  shipments  to  London  in  the 
week  ending  Oct.   12  were  1.132.000  ounces. 

The  general  stock  of  money  in  the  United 
States  on  Oct.  1  totaled  $7,322,423,723  ;  of 
this.  $3,079,094,009  was  in  gold  coin  and 
bullion,  $374,080,376  in  standard  silver 
dollars  and  $232,403,832  in  subsidiary  sil- 
ver. The  monev  in  circulation  on  Oct.  1 
was  $5,721,433,020,  or  $53.82  per  capita. 
On  Oct.  1.  1917,  the  per-capita  circulation 
was  $46.10. 

Mexican  dollars  at  New  York:  Oct.  10. 
78;  Oct.  11,  78;  Oct.  12,  78;  Oct.  14,  78; 
Oct.   15,   78  ;   Oct.   16,  77J. 

Platinum — Unchanged. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Oct.  12 — Blende,  per  ton, 
high.  $78.20;  basis  60%  zinc,  premium, 
$75;  Class  B.  $65(5)60;  Prime  Western 
$50@ 47.50;   calamine,   basis   40%    zinc.    $40 


ft^SS.  Average  selling  prices:  blende. 
$50.72;  calamine,  $38.86;  all  zinc  ores, 
$52.02. 

Lead,  high,  $102.95;  ba.sls  80%  lead, 
$100;  average  selling  price,  all  grades  of 
lead,    $99.93    per    ton. 

Shipments  the  week:  Blende,  10,02C  ; 
calamine,  632;  lead,  1894  tonn ;  value,  all 
ores   the   week,    $722,390. 

Price  cutting  this  week  brought  buying 
almost  to  a  standstill.  The  baKis  price  was 
cut  to  $50,  then  to  $47.50.  with  .some  try- 
ing to  buy  on  $45  basis.  Sellers  would  not 
accept  the  reductions,  and  declined  to  do 
business. 

PlatteviUe,  WIh.,  Oct.  12 — Blende,  basl.s 
60%  zinc,  highest  .settlement  price  reported, 
$75  ;  base  price  for  premium  grade.  $75  ; 
base  price  for  high-lead  blende.  $52  per 
ton.  Lead  ore,  basis  80  7,  lead,  $97.50  per 
ton.  Shipments  reported  for  the  week 
were  2468  tons  blende,  328  tons  galena,  and 
508  tons. sulphur  ore.  For  the  year  to  date 
the  totals  are  101.220  tons  blende,  6.129 
tons  galena,  and  36,870  tons  sulphur  ore. 
During  the  week  2923  tons  blende  was 
shipped    to    separating  plants. 

Other  Ores 

Chrome  Ore — Although  sellers  were  re- 
ported willing  to  make  concessions  in  prices, 
no  new  business  of  consequence  seems  to 
have  been  effected. 

Manganese  Ore — Unchanged. 

Molybdenum  Ore — The  market  was  dull 
and  there  seem  to  he  offerings  of  ore  in 
excess  of  the  capacity  for  making  ferro- 
molybdenum. 

Tungsten  Ore — Chinese  supplies  are  be- 
ing offered  more  and  more  freely  in  this 
market.  Some  of  this  ore  is  of  high  grade 
and  relatively  free  from  impurities,  but 
other  supplies  are  impure  and  unavailable 
to  the  manufacturers  of  ferrotungsten  bv 
direct  smelting.  The  works  employing  tjie 
chemical  process  are  of  limited  capacity, 
and  the  ore  supply  seems  to  be  in  excess 
of  what  they  will  take ;  wherefore,  sharii 
di-scounts  are  offered.  It  is  not  improbable 
that  the  capacity  of  the  chemical  plants 
will  be  increased  in  order  to  ta.ke  advan- 
tage of  the  profitable  dlfTerentials.  High- 
grade  scheelite  was  sold  this  week  at  $26, 
and  the  highest  grades  of  wolframite  at 
$24'?;  25.  The  market  for  ordinary  grades 
of  wolframite  was  around  $20,  and"  Inferior 
grades  were  salable  only  at  prices  lower 
than  that. 

Other  Minerals 

Pyrites — Prices  of  domestic  pyrites  are 
determined  by  negotiation  between  buyer 
and  seller.  Prices  range  between  28c.  and 
34c.  per  unit,  according  to  location. 

The  War  Trade  Board  has  authorized  the 
issue  of  licenses  during  the  remainder  of 
the  calendar  year,  to  those  qualified  to  re- 
ceive them,  for  the  importation  from 
Spain  of  the  unimported  balance  of  the 
125,000  tons  of  jiyrites  the  importation  of 
which  was  sanctioned  prior  to  Oct.  1,  1918. 
The   amount    is    approximately    56.400    tons. 


Iron  Trade  Review 

PITTSBURGH — Oct,     15 

Production  of  steel  ingots  in  the  United 
States  in  1917  was  about  43,700.000  gross 
tons,  according  to  practically  comi>lete  re- 
turns now  available,  or  1.500,000  tons  more 
than  the  former  estimate,  based  upon  the 
returns  of  the  29  steel  companies  which 
make  monthly  reports  of  output.  The  gain 
over  the  41. 40". 000  tons  produced  in  191 K 
is  not  altogether  unsatisfactory.  The 
monthly  reports  of  the  29  companies  indi- 
cate an  Increase  in  the  rate  of  jiroductioii 
from  .August  to  September  of  12%.  a  large 
gain.  eM'ii  though  .\ugust  production  was 
low.  The  rate  of  output  in  September  was 
nearly  4  7,0<iO.O(in  tons  per  annum,  or  close 
to  rated  cjipacity  and  by  far  the  best 
showing  thus  far  made.  October  is  expect- 
ed to  do  still  better. 

Ingot  production  presages  an  output  of 
finished    rolled    steel    in    the    third    quarter 
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of  9,500,000  net  tons,  and.  with  only  a  slight 
gain  over  the  September  rate,  the  fourth 
quarter  should  show  more  than  10.000.000 
tons,  making  between  19.500.000  and  20,- 
000.000  tons  for  the  half  year.  With  in- 
creasing demands  from  General  Pershing 
and  our  Allies,  the  War  Industries  Board 
has  been  unable  to  reduce  its  estimate  that 
not  less  than  23.000.000  tons  is  required 
for  the  half  year,  so  there  is  to  be  an 
actual  deficit  of  more  than  3.000.000  tons. 
This  will  fall  in  various  places.  The  factor 
of  safety  in  shipbuilding  and  shell  making. 
whereby  the  production  of  steel  was  being 
kept  well  ahead  of  consumption  by  forge 
shops  and  shell  factories  and  by  fabricating 
interests  and  shipyards,  will  be  reduced. 
Chairman  Baruch  of  the  War  Industries 
Board,  in  a  public  statement,  pays  a  high 
tribute  to  the  general  manner  in  which  Di- 
rector General  of  Railroads  Mc.\doo  re- 
nounced a  large  quantity  of  stee!  allotted 
to  the  Railroad  Administration,  in  favor 
of  General  Pershing,  and  notes  that  this 
may  result  in  transportation  difhculties 
this  winter,  for  which  tne  Railroad  Ad- 
ministration will  not  be  to  blame.  In  this 
matter  much  depends  upon  the  weather. 

A  large  part  of  the  deficit  will  fall  upon 
commercial  consumers  whose  operations 
have  been  recognized  as  distinctly  helpful 
in  winning  the  war.  Practically  all  the 
consuming  industries  with  which  arrange- 
ments for  curtailment  of  operation  have 
been  made  will  receive  less  steel  than  the 
reduced  programs  require.  The  agricultural 
implemeat  makers,  who  have  B-2  priority 
on  their  steel,  cut  by  25'~r  for  the  twelve- 
month beginning  this  month,  will  receive 
little  steel  this  quarter,  and  many  othei 
manufacturing  consumers  are  similarly 
situated.  Practically  all  mills  will  be  able 
to  cover  AA  and  A  priorities  to  Jan.  1.  but 
many  will  do  little  on  B  priorities,  and  the 
preference  list,  as  such,  will  receive  exceed- 
ingly  small  supplies. 

Spanish  influenza  is  affecting  mill  and 
furnace  operations  somewhat,  but  the  epi- 
demic is  not  as  bad  as  at  the  cantonments 
or  in  cities,  and  some  men  giving  the 
disease  as  cause  for  absence  have  possibly 
laid  off  for  other  reasons. 

Pig  Iron — Production  of  pig  iron  in  Sep- 
tember was  at  the  rate  of  nearly  42,000,000 
tons  per  annum,  a  gain  of  about  4%  over 
the  August  rate.  Capacity  is  figured  at  not 
under  43.000.000  tons,  and  the  proportion 
of  furnaces  in  blast  is  above  rather  than 
below  normal.  There  is  scarcely  any 
shortage  of  coke,  in  point  of  tonnage,  but 
poor  quality  is  said  to  be  restricting  pro- 
duction. Quality  is  reported  improving 
s.'owly  as  a  result  of  efforts  of  the  Fuel 
Administration.  There  are  practically  no 
sales  in  the  open  market,  and  even  alloca- 
tions are  difficult  to  secure.  Some  large 
ste.l  interests,  normally  self-supporting  in 
pig  iron,  are  short  of  iron,  as  they  cannot 
secure  a  normal  supply  of  scrap  and  need 
more  pig  iron  in  consequence.  The  mar- 
ket remains  quotable  at  the  maximum 
limits:  Bessemer,  $35.20;  basic,  $33;  No.  2 
foundry  n.75  to  2.25'7r  silicon),  $34;  mal- 
leable. $34.50;  forge.  $33,  f.o.b.  furnace, 
freight  from  Valleys  to  Pittsburgh  being 
$1.40  and  from  si.x  detached  furnaces  some- 
what  less. 

Steel — Several  wire  mills  are  now  called 
upon  for  more  shell  rounds,  to  be  rolled  in 
their  billet  mills,  and  wire  production  will 
be  correspondingly  reduced.  The  plate  al- 
lotment for  shipbuilding  cannot  be  in- 
creased, and  will  remain  at  the  50.000  tons 
a  week  that  has  obtained  for  several 
months.  Shell-discard  steel  is  being  offered 
in  a  limited  way.  Middlemen  are  pre- 
vented from  buying  and  selling,  but  may 
act  as  broker  between  jjroducer  and  con- 
sumer, collecting  a  commission  from  the 
seller,  but  not  adding  a  commission  to  the 
set  price.  The  market  remains  quotable: 
Billets  $47.50  ;  sheet  bars  and  small  bil- 
lets.  $51 ;  slabs,   $50  ;   rods,   $57. 


Ferroalloys 


Ferroalloys — Ferronianganese  is  only 
moderately  active,  and  with  heavy  produc- 
tion little  fear  Is  entertained  of  a  short- 
aKC  Splegelelsen  is  quiet.  We  quote  70% 
ferromanganese  at  $250,  delivered,  with 
$3,50  per  unit  for  additional  manganese,  and 
16<%  splegelelsen  at  $75  f.o.b.  furnace,  with 
tamora  oif  Hlight  shading  m  a  few  Instances. 

Coke 

<'okr — Bec'hlve-foke    production    has   been 

tapering   off   a   trifle,    but    byproduct    outi)Ut 

contlnucB  to   Increase.      .Supplies  se.-rii   to  be 

:•  i,i,rr,ri,,..it.l V   HUtflclent   for   blast    furnaces, 

'(pportunlty  to  ac-umul.ate  re- 

'     the     winter.       If    thi-     Fuel 

;        .11   can   And   more   outside   coal 

I<>r   byproduct   ovena   after   Lake   HhlpmentH 


are  taken  care  of,  it  will  be  possible  to 
allow  more  Connellsville  coal  to  remain  in 
the  region  and  be  coked  in  beehive  ovens 
that  have  been  forced  lately  to  blow  out. 
Connellsville  coke  continues  quotable  at  the 
set  limits:  Furnace,  $6;  foundry,  72-hour 
selected.  $7  ;  crushed,  over  3-in.,  $7.30. 
clean  screenings  from  old  dumps,  over  J- 
in.,  $5.50,  all  per  net  ton  at  ovens. 


STOCK  QUOTATIONS 


MONTHLY 

AVERAGE  PRICES  OF  METALS 

Silver 

New  York 

London 

1916 

1917 

1918 

1916 

1917 

1918 

Jan 

Feb 

Mar 

April. . . . 
May .... 
June. . . . 

July 

Auc.   ... 
Sept  .... 

Oct 

Nov 

Dec 

56.775 
56.755 
57.935 
64.415 
74 . 269 
65.024 
62 . 940 
66  083 
68.515 
67.855 
71.604 
75.765 

75.630 
77.585 
73.861 
73.875 
74.745 
76.971 
79.010 
85 . 407 
100  740 
87  332 
85.891 
85.960 

88.702 
85.716 
88.082 
95 . 346 
99.505 
99 . 500 
99  625 
100.292 
101.125 

26 . 960 
26.975 
27.597 
30.602 
35.477 
31.060 
30 .  000 
31.498 
32 . 584 
32.361 
34.192 
36.410 

36 . 682 
37.742 
36  410 
36 . 963 
37.940 
39  065 
40.110 
43.418 
50 . 920 
44 . 324 
43 . 584 
43.052 

44.356 

42  792 

43  620 
47.215 
48 . 980 
48.875 
48.813 
49.077 
49.500 

Year. . 

65.661 

81.417 

31.315 

40.851 

New  York  quotations  cents  per  ounce  troy,  fine  silver  ■ 
London,  pence  per  ounce,  sterling  silver,  0.925  fine. 


New  York 

London 

Electrolytic 

Standard 

Electrolytic 

1917 

1918         1917 

1918 

1917 

1918 

Jan. . . 

28 . 673 

23.500  131.921 

110.000 

142.895 

125  000 

Feb. . . 

31.750 

23.500137.895 

110.000 

148.100 

125.000 

Mar.... 

31.481 

23. 500' 136. 750 

110.000 

151.000 

125.000 

April. . 

27.935 

23.500: 133. 842 

110.000 

147.158 

125  000 

May. . 

28.78H 

23.500,130.000 

110.000 

142.000 

125.000 

June   . 

29 . 962 

.'3  500  130.000 

110.000 

142.000 

125.000 

July.... 

26 . 620 

25  904; 128. 409 

119.913 

140.409 

134.913 

Aug..  . 

25 . 380 

26 . 000 

122.391 

122.000 

137.000 

137  000 

Sept... 

25 . 073 

26.000 

117.500 

122.000 

135.2,50 

137.000 

Oct.  .  . 

23.500 

110.000 

125.000 

Nov.  . 

23.500 

110.000 

125.000 

Dec... 

23 . 500 

110.000 

125.000 

Year 

27.180 

124.892 

138.401 

January. . . 
February. . 
March .... 

April 

May 

June 

July 

August 

September. 
October. . . . 
November. 
December.  . 

Av.  year. 


1917 


44.175 
51.420 
54.388 
55.910 
63.173 
62.053 
62.570 
62.681 
61.542 
61.851 
74.740 
87.120 


1918 


85 . 500 
92 . 000 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 


1 .  802 237 .  563 


1918 


293.227 
311.525 
318.875 
329.905 
364.217 
331.925 
360.347 
380 . 900 
343.905 


(a)  No  average  computed. 


Lead 

New   York 

St.    Louis 

London 

1917 

1918 

1917 

1918 

1917 

1918 

January 

February. . . 

March 

April 

May 

June 

July 

-■Vugust 

September. 

October 

November.  . 
December.... 

7.626 
8 .  636 
9.199 
9.288 
10.207 
11.171 
10.710 
10.594 
8.680 
6.710 
6  249 
6.375 

6.782 
6.973 
7.201 
6.772 
6.818 
7.611 
8 .  033 
8.050 
8.050 

7 .  .530 

8 .  595 
9.120 
9.158 

10.202 
11.123 
10.644 
10.518 
8.611 
6.650 
6.187 
6.312 

6 .  684 
6 .  899 
7.091 
6.701 
6.704 
7.511 
7 . 7.50 
7 . 7.50 
7.750 

30  500 
30  500 
30 . 500 
30 . 500 
30 . 500 
30 . 500 
30 . 500 
30   500 
30  500 
30  500 
30 . 500 
30 . 500 

29.50 
29.50 
29  50 
29.50 
29 .  ,50 
29. 50 
29.50 
29.50 
29.. 50 

Year 

8.787 

8.721 

30 . 500 

Spelter 

New   York 

St.  Louis 

London 

1917 

1918 

19  7 

1918 

1917 

1918 

January.  .  . 
February. . 

March 

April 

May 

June 

July 

August .... 
September 
October... 
November. 
December  . 

9  619 
10.045 
10  :««) 
9.4.59 
9  362 
9  371 
8 .  643 
8 .  360 
8.1.36 
7 .  983 
7.847 
7 .  685 

7.836 
7.814 
7.461 
6.890 
7.314 
8.021 
8.688 
8.985 
9.442 

9.449 
9.875 
10.130 
9.289 
9.192 
9.201 
8.    73 
8.190 
7.966 
7.813 
7.672 
7.510 

7.661 
7 .  639 

7 .  286 
6.715 
7.114 
7.791 

8 .  .338 
8 .  635 
9.092 

4-i,329 
47.000 
47 , 000 
54   632 
54  000 
54 . 000 
54  000 
54   000 
54  000 
64 . 000 
.54  000 
54 . 000 

54 . 000 
54  000 
54  000 
54  000 
54  000 
54  000 
54.000 
.54  000 
54 . 000 

Year...  . 

8.901 

^.813 

52.413 

New  York  and  St.  Louis  quotations,  cents  per  pound. 
London,  pounds  sterling  per  long  ton. 


No.  2 

PlK  Iron, 
Pgh. 

Bessemert 

Baslct 

Foundry 

1917 

1918 

1917 

1918 

1917 

1918 

January.  . . 

J35 . 95 

S37 . 25 

S30  95 

.?33  95 

$30.95 

$33.95 

February. . 

36 .  37 

37   25 

.30.95 

33  .  95 

30  95 

33 .  95 

March 

37 .  37 

37   25 

33  49 

3:t .  95 

35.91 

33 .  95 

April 

May 

42 .  23 

36    15 

3H  90 

32 .  95 

40  06 

33 .  95 

46  94 

36   20 

42   S-l 

3:t  00 

43   00 

34  00 

June     . 

.54   22 

36   3(1 

50  05 

33    1 6 

.50    14 

34    IC) 

July 

57   45 

36   60 

53  .HO 

33   40 

53  95 

34  40 

August 

54    17 

36  60 

50  37 

33  .  40 

.53  95 

34   40 

Sf'ptember 

46   40 

36 .  60 

42   24 

33.40 

48  5 

34.40 

OctobiT. 

37   25 

33  95 

33  95 

November 

37   25. 

33 .  95 

33  96 

December 

37   25] 

33.96 

33.95 

Year    .. 

•43.671 

S30.e2 

S40.83 

N.Y.EXCH.t  Oct.  15    BOSTON  EXCH.*  Oct.  15 


Alaska  Gold  M 

31 

Alaska  Juneau 

It 

Am.Sra.&Kef.,com... 

82  S 

Am.  Sm.  &  Ref.,  pf... 

104 

Am.  Sm.  Sec,  pi.,  A. 

89 

14J 

Am.  Zinc,  pf 

46  5 

Anaconda 

7U 

Batopllas  Mln 

1 

Bethlehem  Steel. . .  . 

73) 

Butte  &  Superior.  .  . 

24  S 

Butte  Cod.  &  Zinc. 

93 

Cerro  de  Pasco 

35  5 

Chile  Cop 

21 

Chino 

39  5 

Colo. Fuel  &  Iron.. . . 

42  i 

Crucible  Steel 

56 

Crucible  Steel,  pf.... 

89 

Dome  Mines 

101 

Federal  M .  &  S 

lOJ 

Federal  M.&S.,pf.. 

38 » 

Great  Nor.,  ore ctf.  . 

3U 

Greene  Cananea.  .  . . 

51! 

Gulf  States  Steel...  . 

71 

Homestake 

80 

Inspiration  Con.  .  .  . 

54; 

International  Nickel 

305 

35t 

Lackawanna  Steel.. . 

741 

Mexican  Petrol 

1445 

Miami  Copper 

27J 

Nat'l  Lead,  com.  .  .  . 

58 

National  Lead,  pf.... 

103 

Nev.  Consol 

20! 

Ontario  Mln 

71 

24 

Republic  I. AS. .com. 

881 

Republic  I.  &S.,pf.. 

99  5 

Sloss-Sheffleld 

55 

Tennessee  C.  &  C.  .  . 

16J 

U.S.  Steel, com 

1081 

U.S.  Steel,  pf 

no; 

Utah  Copper 

83  5 

Va.IronC.&C 

70 

BOSTON  CURB*    Oct.  15 


Alaska  Mines  Corp 

Boston  Ely 

Boston  &  Mont... . 
Butte  &  Lon'n  Dev.. 

Calaveras 

Chief  Con 

Contact 

Corbin 

Cortez 

Crown  Reserve. .  . 

Crystal  Cop 

Eagle  A  Blue  Bell. 
First  Nat.  Cop. .  . 
Houghton  Copper 

Intermountaln 

Iron  Cap 

Mexican  Metals.  . 
Mines  of  America. 
Mojave  Tungsten. 
Nat.  Zinc&  Lead. 
Nevada-Douglas. . 

New  Baltic 

New  Cornelia.  .  . . 

Oneco 

Pacific  Mines 

Rex  Cons 

Yukon  Gold 


M2 
.95 
.44 
.13 
.50 
31 

t.l5 
.25 
.12 
.18 
.47 


t.05 
185 
.30 
.90 
.09 
.09 
.38 
.60 
17! 
.15 

J.  35 
.06 


SAN  FRAN.» 


Alta 

Andes 

Best  &  Belcher. . .  . 

Caledonia 

Challenge  Con 

Confidence 

Con.  Virginia 

Gould  &  Curry. .  .  . 
Hale  &  Norcross. . . 

Jacket-Cr.  Pt 

Mexican 

Occidental 

Ophir 

Overman 

Savage 

Sierra  Nevada 

Union  Con -. 

Utah  Con 

Belmont 

Jim  Butler 

MacNamara 

Midway 

Mont.-Tonopah.  .  . 

North  Star.  .■ 

Rescue  Eula 

West  End  Con 

Atlanta 

Booth 

Comb.  Frac 

Florence 

Jumbo  Extension. . 

Kewanas 

Nevada  Hills 

Nevada  Packard .  . 
Round  Mountain.. 

Sliver  Pick 

While  Caps 

Hi;;  Jim    

United  Eastern. . .  . 


.02 
.01 
.01 
.03 
.08 
.08 
.01 
.01 
.05 
.06 
.40 
.09 
01 
.02 
.06 
.14 
.01 
.30 
.48 
.19 
.07 
.09 
.03 
.08 
.96 
.02 
.03 
.02 
.09 
.09 
.02 
.02 
.  13 
.  16 
.02 
.09 


COLO.SPRINGS»  Oct.  15 


Crosson  Con 

Doctor  Jack  Pot.. . . 

Elkton  (;on 

El  I'iiso 

CJold  .Sovereign 

Golden  (;ycle 

(iranltc   

Isabella    

Mary  McKlnney .  .  . 

Portland 

United  Cold  M 

Vindicator 


.  62 ', 

.03; 


Adventure 

Ahmeek 

.\lgomah 

Allouez 

Ariz.  Com.,  ctfs.. . . 

Arnold 

Bingham  Mines 

Bonanza 

Butte-Balaklava. .. 
Calumet  &  Ariz.. . , 
Calumet  &  Hecla.  . 

Centennial 

Copper  Range 

Daly  West 

Davis-Daly. .  .  . 

East  Butte 

Franklin 

Granby 

Hancock 

Hedley 

Helvetia 

Indiana 

Isle  Royale 

Keweenaw 

Lake 

La  Salle '.] 

Mason  Valley 

M  ass 

Mayflower. ....... 

Michigan 

Mohawk 

New  Arcadian 

New  Idria.  .    . 

North  Butte 

North  Lake 

OJibway 

Old  Dominion 

Osceola 

Quincy 

St.  Mary's  M.  L... 

Santa  Fe 

Seneca 

Shannon 

Shattuck-Arlz 

So.  Lake 

.So.  Utah 

Superior 

Superior  &  Bost. . 

Trinity 

Tuolumne 

U.  S.  Smelting 

U.  S.  Smelfg,  pf... 

Utah  Apex 

Utah  Con 

Utah  Metal 

Victoria 

Winona 

Wolverine 

Wyandot 


t.60 

78 

M5 

t49 

15i 

t.20 

.  t9i 

t.25 

t67 

456 

111} 

47 

12 

5 

10 

ti 

t79 

6 

tl2 

t.20 

1.60 

26 

t.70 

k 
54 

1.75 

41J 

t55} 

66 

48 

t.60 

'It 

t.l2 

f 

.95 
43} 

'I 

V 

22) 

tso 


N.  Y.  CURBt 


Oct.  IJ 


Big  Ledge 

Butte  &  N.  Y     .  .  .  . 

Butte  Detroit 

Caledonia •. .  .  . 

Calumet  &  Jerome.. 
Can.  Cop.  Corpn..  .. 

Carlisle 

Cashboy 

Con.  Ariz.  Sm 

Con.  CoppermineB. . 

Emma  Con 

Goldfleld  Con 

Goldfteld  Merger 

Greenmonrter 

Hecla  Min 

Howe  Sound 

Jerome  Verde 

Louisiana 

Magma 

Majes  Ic 

Marsh 

McKlnley-Dar-Sa... 

Milford 

Mother  Lode 

Nixon  Nevada 

Ohio  Cop 

Rawley 

Ray  Hercules 

Richmond 

Rochester  Mines.. .  . 
St.  Joseph  Lead.  ..  . 

Standards.  L 

Stewart 

.Success 

Tonopah 

Tonopah  Ex 

Trlbulllon 

Troy  Arizona 

United  Verde  Ext.. . 

United  Zinc 

Utlca  Mines 


t.75 
.06 
.49 

li, 

t.03 

t  ou 

.19 

.03 

I  41 

.34 
.33 

■jf 

t  66 
.35 
14 
.25 

.14 
t.l2 

% 

•r 


TORONTO* 


Oct.  IS 


Adanac 

Bailey 

Heaver  Con 

Chambers  Ferland. 

Conlawis 

Ilargraves 

Kerr  l,:ike 

I,:i  lid.sc 

Mln  (  Orp.  of  Can.. 

N'Ipissliig 

Peterson  Lake 

Teiiil.skamlng 

Weltluufer-Lor. . .  . 

Davldsciii 

Ddiiie  lOxten 

Donie  Lake 

Ilolllnger 

Melntyre 

Xewniy    

I'oreu.  Crown 

Tock-IIughes 

Vipond 

West  Dome 


.09 
.03 
.27 
.08 
1.00 
.02 
i.87i 
.48 
!.0Q 
1.371 
.07 
.28 
.03 
.25 
.17 
.10 
.87) 
.37J 
.09 
.13 
.20 
.14 


}  Ai  reported  by  W.  P.  Snyder  A  Co. 


*  Bid  prices,      tciosing  prices,     t  I^ast  quotations. 
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VIEWS  FROM  MINING  TOWNS  OF  ARIZONA  AND  NEW  MEXICO 
1 — Band  Concert  in  Business  Square,  Bisbee,  Ariz.     2 — City  Park.   Bisbee.    3 — T.  W.  C.   A.   Tennis  Court.  Bisbee.     4 — Tennis  Court 
and    Morenci    Club.    Morenci.    Ariz.      5— A    Residence    Section.    Morenci.      6 — ReadiniEr   Room,   Morenci   Club.      7 — Type  of 
Mexi'nn  House,  Tyrone,  N.  M.     S — American  Houses,  Tyrone.     9 — Plaza  and  Business  Section,  Tyrone 

The  Life  of  a  Mining  Community 

By  CHARLES  F.  WILLIS* 


The  development  of  the  mining  community 
should  proceed  simultaneously  with  that  of  the 
mine.  Labor  troubles  spring  from  bad  living 
and  working  conditions,  and  often  give  a  prop- 


erty or  a  camp  a  bad  name,  which  it  is  difficult  to 
rehabilitate.  Special  reference  is  made  by  Mr. 
Willis  to  the  community  work  long  pursued  at 
Bisbee  and  Morenci,in  Arizona,,and  Tyrone,  N.  M. 


VOLUMES  have  been  written  on  the  life  of  the 
mine,  but  little  has  ever  been  said  about  the  life 
of  the  mining  community.  Of  course,  the  life  of 
the  mine  and  that  of  the  community  are  generally  of 
equal  duration,  but  their  development  varies  greatly, 
and  it  is  as  interesting  to  analyze  the  progress  of  the 
latter  as  to  study  the  development  of  the  former. 

•Consulting  supervisor,  Phelps  Dodge  Corporation.    Bisbee,    Ariz. 


The  early  stages — those  of  discovery  and  initial  ex- 
ploration— offer  no  community  problems,  because,  as  a 
rule,  there  is  no  community.  As  exploration  and  de- 
velopment proceed,  hovv'ever,  with  the  necessary  addi- 
tional labor,  these  problems  begin  to  arise.  Little  diffi- 
culty is  usually  encountered  at  first,  owing  to  the  fact 
that  small  community  bodies  act  as  a  unit  in  regard  to 
their  social,  recreational  and  civic  activities.    As  a  small 
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unit,  the  men  work  together ;  they  eat  together  and  play 
together.  It  is  only  when  the  unit  is  too  large  for  per- 
sonal and  intimate  intercommunication,  when  the 
growth  of  the  camp  is  such  that  several  units  or  cliques 
are  formed,  that  the  problem  begins  to  assume  definite 
proportions. 

.-.  Problem  Increases  With  Growth  of  Company 

About  the  time  that  a  company  boarding  house,  bunk- 
house  and  store  are  needed  questions  of  communal  policy 
and  management  arise  and  demand  solution.  This  stage 
has  little  or  no  relation  to  the  labor  situation,  for 
although  there  may  be  no  intimate  contact  between  the 
men  themselves,  there  is  still  a  reasonably  personal  one 
between  the  bosses  and  the  men.  As  the  organization 
increases  in  size,  however,  and  this  last  personal  touch 
is  lost,  complaints  and  grievances  seem  to  grow  more 
frequent — not  because  the  occasions  for  them  occur 
more  often  than  when  fewer  men  composed  the  com- 
munity, but  because  they  are  not  voiced  and  settled  as 
quickly  as  is  possible  in  the  more  intimate  associations 
of  the  smaller  camp,  and  are  allowed  to  smolder  in  the 
minds  of  the  workmen  until  they  burst  into  flame. 
Evils  may  be  corrected  as  soon  as  they  are  made  known, 
but  some  resentment  that  unsatisfactory  conditions 
should  have  been  permitted  to  exist  often  remains. 

As  the  development  of  the  mine  progresses  ore  is 
struck  and  production  is  in  sight.  This  is  the  time 
when  things  usually  begin  to  happen.  Men  and  houses 
are  needed.  The  bosses  are  so  engrossed  with  produc- 
tion possibilities  that  they  have  no  time  for  civic  prob- 
lems— for  the  equal  and  consistent  development  of  the 
community  along  with  the  mine.  Everything  is  needed 
quickly.  Instead  of  houses,  shacks  are  built;  instead  of 
streets,  one  finds  alleys  and  trails;  instead  of  sewers, 
there  are  latrines,  and  instead  of  decent  and  civilized 
recreation,  the  red-light  district  and  the  saloon. 

In  many  instances,  community  problems  are  given 
some  consideration  and  thought,  but  the  operators  aro 
at  a  loss  what  to  do.  They  cannot  know  at  that  time 
that  the  camp  is  to  be  a  permanent  and  paying  one ;  they 
know  nothing  as  to  the  size  and  extent  of  community 
influence.  As  a  rule,  they  do  not  realize  that  money 
spent  in  the  development  of  the  town  is  in  any  way  re- 
lated to  the  success  of  the  mine.  It  is  not  until  some 
pressure  is  brought  to  bear  that  the  operator  begins  to 
understand  that  he  is  not  only  developing  a  mine  but  a 
city  as  well,  and,  somewhat  reluctantly,  he  begins  to 
provide  a  few  of  the  things  necessary  to  a  well-organized 
community. 

Labor  Troubles  Spring  From  Bad  Conditions 

It  is  usually  during  this  period  that  labor  troubles 
have  their  inception.  Living  conditions,  as  a  rule,  are 
bad;  and  working  conditions  are  not  as  good  as  they 
might  be.  The  camp  is  unhealthful.  Then,  too,  the  mine 
is  not  yet  on  a  paying  basis,  and  wages  are  consequently 
low  and  the  management  is  slow  to  spend  money  not 
directly  related  to  immediate  production  of  more  money. 
Troubles  are  frequent,  and  grievances  numerous  and 
often  real,  and  from  this  time  on  the  feeling  grows  that 
the  camp  i.s  operated  in  the  interest  of  the  compiny 
only.  Workmen  become  disgusted  and  leave,  and  in 
this  way  the  community  gets  a  bad  reputation  in  the 
mining  world. 


It  matters  little  whether  or  not  these  grievances  are 
later  corrected.  The  reputation  remains,  and  often 
will  remain  for  a  generation.  Traditions  are  hard  to 
live  down.  Even  in  the  present  day,  one  hears  oc- 
casionally in  camps  of  the  West:  "Don't  go  to  Bisbee; 
they  have  typhoid  epidemics  regularly."  This,  in  spite 
of  the  fact  that  the  conditions  causing  typhoid  have 
been  removed  for  many  years,  and  that  the  disease  is 
now  almost  unknown  in  that  camp.  Bisbee  is  one  of 
the  most  clean  and  healthful  mining  camps  in  the  coun- 
try, and  yet  occasionally  this  feeling  against  it,  which 
is  a  purely  traditional  one,  finds  expression. 

The  next  stage  in  the  life  of  the  mine  is  that  of 
stable  production  and  consistent  profits.  Mining  opera- 
tions have  now  become  so  systematized  that  attention 
may  be  given  to  the  study  of  town  problems.  Occasion- 
ally the  sudden  realization  of  the  need  of  this  brings  a 
bad  condition  of  hastily  thought  out  and  poorly  devised 
remedies,  which,  in  some  cases,  are  worse  than  the 
original  conditions.  The  normal  procedure,  however,  is 
the  slow  and  laborious  development  of  the  community, 
a  process  often  much  more  costly,  than  if  it  had  been 
developed  simultaneously  with  the  mine.  Faulty  livin?, 
social,  recreational  and  civic  conditions  are  changed, 
one  by  one,  as  the  operating  heads  have  the  time  to 
devise  correct  methods. 

Hard  to  Convince  Men  of  Company's  Good  Will 

The  feeling  of  the  average  laborer  in  the  town  is  not 
changed,  however,  for  in  the  short  time  spent  in  the 
place  he  has  not  seen  enough  of  the  corrections  to  be 
convinced  that  the  company  really  does  desire  to  make 
conditions  good  and  to  improve  his  lot.  A  miner  seldom 
witnesses  the  entire  development  of  a  camp.  As  a  rule, 
he  works  a  few  years  here  and  a  few  there.  He  hears 
disagreeable  things  and  often  goes  to  a  camp  with  a 
prejudice  against  it — and  he  is  the  man  with  whom  the 
company  has  to  deal. 

The  last  stage  of  development  comes  with  old  age, 
the  deposit  worked  out,  the  camp  moribund,  and  the 
community  likewise.  Even  here,  however,  some  devel- 
opment may  be  going  on,  and  the  satisfaction  of  the 
men  during  this  period  is  dependent  upon  the  conditions 
that  have  existed  in  the  previous  stages. 

It  would  be  entirely  possible  to  derive  from  the  situa- 
tion described  a  system  of  classification  of  mining  com- 
munities, based  on  the  relation  between  the  stage  in  the 
life  of  the  mine  and  the  first  attention  given  to  com- 
munity problems,  and  thereby  measure  the  compara- 
tively harmonious  condition  of  the  community  and  its 
relative  freedom  from  social  dissatisfaction  and  labor 
disturbances.  A  common  exception  to  the  normal  pro- 
cedure described  is  the  case  of  a  mine  coming  into  ex- 
istence in  a  community  already  organized  and  partly 
developed.  Another  is  that  created  when  a  new  com- 
pany acquires  a  developed  mine.  In  instances  of  this 
sort,  the  tradition  feature  is  of  necessity  ignored. 

A  few  specific  examples  may  well  illustrate  the  rela- 
tion between  the  start  of  the  period  of  community  de- 
velopment, the  length  of  time  that  it  has  been  going  on, 
and  the  results  accomplished,  as  well  as  the  relation  to 
the  labor  situation.  It  is  also  significant  to  note  the 
relative  strength  of  labor  unions  under  different  condi- 
tions. The  strength  of  unions  is  dependent  largely 
upon  the  factors  mentioned,  weak  unions  usually  indi- 


October   26,    1918 


ENGINEERING  AND  MINING  JOURNAL 


733 


eating  the  lack  of  need  of  strong  organizations.  When 
this  need  develops,  a  forceful  and  influential  union  will 
take  form. 

Copper  Queen  Long  Active  in  Community  Work 

The  Copper  Queen  branch  of  the  Phelps  Dodge  Cor- 
poration, situated  at  Bisbee,  Ariz.,  started  community 
work  soon  after  reaching  the  producing  stage.  This 
work  has  been  going  on  for  so  many  years  that  little 
has  been  left  undone,  except  those  things  that  are 
:brought  about  by  changing  conditions  and  the  constant 
increase  in  the  size  of  the  town.  The  company  pursues 
the  policy  of  endeavoring  to  foresee  the  needs  of  the 
community  and  providing  for  them,  and  for  this  reason 
its  traditions,  for  the  most  part,  are  favorable  and  cred- 
itable. It  has  provided  the  best  living,  working  and 
social  conditions.  Good  homes,  good  schools,  excellent 
clubs,  a  fine  library,  good  baseball  and  other  athletics 
and  good  music  are  included  in  the  social  advantages 
to  be  found  in  Bisbee.  Pension,  benefit  and  bonus  sys- 
tems provide  additional  remuneration  and  security. 
Safe  and  well  ventilated  mines,  with  the  latest  sanitary 
conveniences,  assure  good  working  conditions.  The  re- 
sult is  a  satisfied  community  of  loyal  workmen,  where 
there  is  a  feeling  of  security  and  stability,  with  little 
likelihood  of  labor  disturbance.  Labor  has  found  it  un- 
necessary to  organize,  and  consequently  the  unions  are 
not  strong  and  include  only  a  small  percentage  of  the 
employees.  This  condition,  however,  is  the  result  of 
years  of  painstaking  consideration  and  diligence. 

An  example  of  the  simultaneous  development  of  the 
mine  and  the  town  is  that  of  the  branch  of  the  Phelps 
Dodge  Corporation  at  Tyrone,  N.  M.  At  this  camp,  the 
mine  was  partly  developed  before  it  was  acquired  by  the 
company.  Complete  plans  were  made  for  the  develop- 
ment of  Tyrone  as  a  place  to  live  as  well  as  a  place  in 
which  to  mine  copper.  Parks  were  started  before 
streets  were  laid  out,  because  they  took  longer  to  make. 
Low  rents  and  low  cost  of  living  were  featured,  with 
the  result  that  a  model,  stable  community  has  been 
established  at  far  less  expense  than  was  necessary  at 
Bisbee  by  the  Copper  Queen.  All  this  has  taken  time, 
and  is  not  yet  completed,  but  the  company  has  dem- 
onstrated to  the  workman  that  his  living  conditions 
are  as  important  to  his  employer  as  is  his  work,  and 
this  feeling  has  led  to  the  conviction  that  he  is  going  to 
get  a  square  deal. 

Different  Methods  Produce  Different  Results 

The  policies  of  the  Phelps  Dodge  Corporation  in  its 
relation  to  the  miner  are  the  same  at  Tyrone  as  else- 
where, although  different  methods  of  carrying  them 
out  have  produced  different  results.  At  the  Morenci 
branch,  the  process  of  community  improvement  started 
much  later  in  the  life  of  the  mine,  and  was  carried  on 
spasmodically,  dependent  upon  the  attitude  and  willing- 
ness of  different  managers.  For  this  reason,  although 
many  things  have  been  accomplished,  the  effect  on  the 
labor  situation  has  been  slight.  There  are  instances  of 
men  who  have  been  in  the  camp  for  20  years  or  more 
who  still  harbor  resentment  owing  to  the  fact  that 
some  perhaps  very  minor  things  that  were  wanted  have 
not  yet  been  secured  and  others  took  years  to  get.  Less 
has  actually  been  done  in  Tyrone  than  in  Morenci,  but 
in  the  latter  place  it  is  neither  seen  nor  appreciated. 


This  is  due  partly  to  the  fact  that  much  of  the  work  was 
done  many  years  ago,  before  the  question  of  community 
development  had  assumed  its  present  importance.  Tra- 
dition, and  without  good  reason,  hurts  Morenci  as  a 
place  to  live  and  work  in,  although  the  company  is 
doing  everything  in  its  power  to  better  conditions  by 
means  of  a  consistent  program  of  development. 

The  matter  of  community  improvement,  as  it  pre- 
sents itself,  is  not  so  much  whether  it  is  done,  as  when 
it  is  done.  Mine  managers  have  learned  that  they  havd 
responsibility  to  the  community  as  well  as  to  the  mine, 
and  that  a  part  of  the  profit  derived  during  the  life  of 
the  mine  is  to  be  attributed  to  the  pleasure  and  comfort 
put  into  the  life  of  the  community. 


Magnesium  as  a  Substitute  for  Tin 

A  correspondent  in  Metal  Industry  draws  attention 
to  the  possible  use  of  magnesium  as  a  substitute  for  tin 
in  brass  or  bronze  valve  bodies.  This  is  a  compara- 
tively new  use  for  magnesium,  and  though  it  is  not  a 
substitute  for  tin  in  all  particulars,  it  is  effective 
in  producing  a  dense  metal  free  from  oxides  and  blow- 
holes. The  amount  of  magnesium  used  in  this  work 
varies  from  0.05  to  0.1  •'r,  and  1  lb.  of  magnesium  will 
deoxidize  from  100  to  2000  lb.  of  brass  or  bronze. 

Though  the  principal  action  of  magnesium  is  to  deox- 
idize, it  has  the  additional  effect  of  making  a  denser 
casting  and  a  stronger  metal.  It  is  introduced  into  the 
mixture  after  the  brass  or  bronze  has  been  removed 
from  the  fire  and  is  plunged  by  means  of  iron  tongs 
or  a  "phosphorizer."  Slow  stirring  should  be  continued 
after  the  metal  has  melted  from  the  tongs,  to  insure  a 
uniform  mixture  and  to  give  the  oxide  of  magnesium 
an  opportunity  to  rise  to  the  surface. 

Magnesium  also  makes  a  more  fluid  metal,  so  that 
more  difficult  castings  can  be  poured  than  without  its 
use.  Its  deoxidizing  qualities  also  eliminate  the  neces- 
sity for  the  addition  of  phosphorus. 


Peruvian  Borax  Deposits 

The  exports  of  borax  from  Peru  in  1916  and  1917 
amounted  to  about  2000  tons  in  each  year,  writes  a  cor- 
respondent in  the  Statist.  The  Peruvian  governmeni 
derived  from  this  product  an  export  tax  of  only  2s.  pei 
ton.  The  deposits  are  extensive,  and  are  situated  in 
the  southern  part  of  the  republic,  in  the  neighborhood 
of  Arequipa,  and  are  owned  and  worked,  at  least  in 
part,  by  an  English  company.  The  great  difficulty  has 
been  and  is  the  question  of  transportation,  as  every- 
thing has  to  be  conveyed  over  a  great  range  of  moun- 
tains to  get  to  and  from  the  coast.  This  obstacle  has 
hitherto  proved  an  effective  barrier  to  the  development 
of  the  districi. 

Just  before  the  outbreak  of  the  Great  War,  the  Eng- 
lish company  concerned  was  in  negotiation  with  the 
Peruvian  government  with  a  view  to  building  a  railway 
to  facilitate  the  development  of  this  area.  It  was  esti- 
mated that  the  line  would  cost  about  £300,000,  but  the 
project  had  to  be  abandoned  at  the  outbreak  of  the 
war.  It  is  sincerely  hoped  that  when  the  war  is  over 
the  railway  scheme  will  be  reconsidered.  It  would 
have  the  effect  not  merely  of  developing  the  borax  de- 
posits, but  would  enable  various  enterprises  to  be  started 
in  a  highly  promising  region  of  Peru. 


Communism  in  Practice 


SO  FAR  as  can  be  judged,  the  Bolshevist  rule  is  Hear- 
ing its  end,  and  with  its  fall  will  disappear  the  great 
plan  for  the  immediate  establishment  in  Russia  of 
a  communistic  millennium,  says  the  Ironmonger  of  Aug. 
31,  1918.  As  set  forth  in  the  innumerable  decrees  issued 
by  Lenine  and  Trotzky,  the  scheme  for  the  confiscation 
of  all  property  and  the  carrying  on  of  the  country's  in- 
dustries for  the  sole  benefit  of  the  proletariat  looked 
remarkably  simple,  but  when  it  was  sought  to  put  it  into 
practice  it  suited  nobody  except  the  robber  gang  who 
call  themselves  the  representatives  of  the  soldiers  and 
workmen.  The  Bolshevist  idea  of  conducting  business 
was  that  no  one  should  pay  his  debts  and  that  all  under- 
takings for  producing  wealth  should  be  managed  by  the 
least-instructed  classes,  who  were  to  compel  the  better- 
educated  minority  to  do  their  bidding  on  pain  of  death. 

In  its  early  days  the  Soviet  "government"  established 
a  national  monopoly  of  foreign  trade  and  appointed  a 
special  "soldiers'  and  workmen's  committee  for  foreign 
commerce,"  to  conduct  it.  This  committee  consists  of 
delegates  from  the  central  committee  of  Russian  indus- 
tries, from  government  departments,  and  from  coop- 
erative societies,  with  some  representatives  of  the  pro- 
fessional and  trading  classes,  who  may  have  been  added, 
in  spite  of  their  being  bourgeois,  because  they  can  read 
and  vnrite.  A  body  of  statisticians  was  distributed 
throughout  the  country  to  collect  particulars  of  goods 
which  it  is  necessary  to  import,  and  of  others  that  are 
available  for  export.  When  the  selling  prices  of  the 
last  named  are  fixed,  the  rest  is  apparently  to  be  done 
by  barter. 

Foreign  trade  relations  having  thus  been  settled  to 
the  Bolshevists'  satisfaction,  and  other  national  commit- 
tees, each  controlling  a  special  branch  of  Russian  home 
industry,  such  as  textiles,  tobacco,  petroleum  and 
matches,  having  been  set  up,  the  Bolshevists  issued  a 
decree,  dated  June  28,  for  the  nationalization  of  in- 
dustry, of  course  without  compensation  to  the  dispos- 
sessed. This  decree  confiscates  industrial  undertakings 
generally  on  behalf  of  the  Russian  Federal  Republic  of 
Soviets,  but  at  the  last  moment  Lenine  and  his  asso- 
ciates seem  to  have  recognized  that  it  would  be  impos- 
sible, or  inadvisable,  to  rob  every  small  manufacturer 
of  his  property  outright,  and  for  that  reason  certain 
classes  of  businesses  to  be  appropriated  by  the  state  in 
each  particular  industry  are  specifically  mentioned,  the 
inference  being  that  those  not  named,  such  as  small 
privately  owned  factories,  are  not  to  be  interfered  with 
for  the  present,  although,  if  the  Bolshevist  "govern- 
ment" should  survive,  the  small  capitalists  no  doubt 
would  be  swallowed  up  also  in  due  course. 

It  is  artfully  provided  that  all  the  undertakings  which 
by  virtue  of  the  decree  are  declared  to  be  the  property 
of  the  republic  are  provisionally  to  be  regarded  as  "gra- 
tuitously leased"  to  their  previous  owners.  They  are  to 
be  financed  by  the  old  proprietors — a  concession  they  are 
likoly  to  view  with  alarm — and  the  profit.-,  are  to  be  dis- 
tributed as  hitherto,  while  the  managers  must  remain 
at  their  posts.  The  directors  and  managers  are  made 
responsible  to  the  Soviets  for  the  efficiency  and  the 
regular  working  of  the  business,  under  pain  of  confisca- 
tion  of  all   their  private  property   and   of  prosecution 


before  the  "people's  tribunal."  Directors,  staff  and 
workmen  are  to  consider  themselves  as  the  servants  of 
the  republic,  and  will  continue  to  draw  the  pay  they 
were  receiving  when  the  decree  came  into  force.  Coop- 
erative societies  are  exempt  from  the  decree.  The  im- 
mediate object  of  these  provisions,  which  are  inconsist- 
ent with  the  pure  theories  of  communism,  is  no  doubt 
to  prevent  the  owners  of  a  confiscated  business  from 
winding  it  up,  perhaps  in  agreement  with  their  em- 
ployees, and  dividing  the  assets,  but  the  ultimate  aim 
is  to  convert  all  trade,  manufacturing  industry  and  agri- 
culture in  the  country  into  cooperative  undertakings. 
The  decision  to  compel  the  directors  and  managers  to 
continue  in  office  is  clearly  due  to  the  experience  that 
the  criginal  plan  of  running  all  factories  by  committees 
elected  by  the  workmen  has  broken  down  in  practice,  as, 
in  fact,  Lenine  has  admitted  it  to  have  done. 

Recognizing  that  no  country,  however  vast,  can  afford 
to  cut  itself  off  from  all  business  intercourse  with  the 
outer  world,  and  that  there  is  no  immediate  prospect  of 
any  other  nation  adopting  communism — especially  since 
Russia  has  given  an  object  lesson  in  the  miseries  it 
spells — the  Bolshevist  decree  begins  by  laying  down  the 
future  status  of  the  organizations  which  form  the  prin- 
cipal commercial  link  between  nations,  the  banks.  All 
Russian  banks  are  nationalized;  and  no  foreign  banks 
will  be  permitted  to  trade  in  Russia,  nor  may  foreigners 
hold  any  interest  in  Russian  undertakings  or  concessions 
for  the  development  of  the  resources  of  the  country.  But 
as  Russia  cannot  dispense  with  foreign  manufactured 
articles,  or  even  with  foreign  engineers  and  other  spe- 
cialists, a  system  of  exchange  is  to  be  devised  under 
which  Russia  will  pay  for  such  services  in  kind  with  her 
produce.  In  the  meantime,  as  all  outstanding  foreign 
loans  and  obligations  have  been  repudiated  (with  the 
exception  of  those  due  to  subjects  of  the  Central  Powers, 
the  validity  of  which  is  recognized  by  the  peace  treaty 
of  Brest-Litovsk) ,  it  does  not  seem  probable  that  other 
nations  will  show  any  anxiety  to  enter  into  business  re- 
lations with  the  Russia  of  the  Soviets. 

After  ordering  all  industrial  companies  to  make  up 
their  balance  sheets  at  June  30,  the  decree  of  national- 
ization passes  to  the  enumeration  of  the  various  under- 
takings to  which  it  applies.  These  include  all  limited 
companies  engaged  in  boring  for  petroleum  and  in  iron 
and  copper  mining  and  all  undertakings,  whether  carried 
on  by  companies  or  by  private  owners,  engaged  in  the 
winning  of  silver,  lead,  zinc,  platinum  and  wolfram.  The 
gold  and  salt  mines  which  are  declared  national  property 
are  mentioned  by  name;  they  include  most  of  the  large 
companies.  In  the  manufacturing  branches  of  the  metal- 
lurgical industries  the  decree  confiscates  companies  and 
private  businesses  with  a  capital  of  one  million  ruble.s 
or  more,  and  all  undertakings,  no  matter  what  their 
capital  or  by  whom  owned,  which  are  the  sole  manufac- 
turers in  Russia  of  any  specialty.  The  nationalization 
of  cotton  mills  is  restricted  to  companies  with  a  capital 
of  at  least  one  million  rubles;  whereas  for  woolens,  flax, 
silk  or  jute  mills  half  a  million,  and  for  hemp  factories 
200  000  rubles  are  the  limits.  All  electrical  and  electro- 
technical  companies  with  a  capital  of  not  less  than  one 
million  rubles  come  under  the  decree. 
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j3ome  time  ago  the  Bolshevist  government  had  decided 
;,;pationalize  "Prodameta,"  the  Russian  steel  syndicate, 
ifl  "Krovlia,"  the  roofing-sheet  syndicate.  An  order 
ithis  effect  has  now  been  issued.  The  Russian  iron 
id  steel  industry  is  to  be  conducted  under  the  super- 
;';!on  of  the  metallurgical  section  of  the  Supreme  Eco- 
imic  Council,  and  all  iron  and  steel  works  in  the 
untry,  whatever  their  size  or  ownership,  may  sell  their 
pducts  only  through  the  intermediary  of  the  two  na- 
Inalized  syndicates  in  question,  all  of  whose  assets 
d  liabilities  are  taken  over  by  the  state,  the  employees 
\ng  ordered  to  continue  in  their  respective  positions, 

1  civil  servants.  As  the  shares  in  the  two  syndicates 
jld  by  the  Russian  banks  were  confiscated  last  January, 
\i  present  order  comipletes  the  nationalization  of  the 
;in  { nd  steel  industry,  but  seeing  that  most  of  the  roof- 
Ij-sheet  works  are  in  the  Urals,  where  the  writ  of  the 
jviets  runs  only  in  places  and  intermittently,  it  is 
{ubtful  whether  the  order  will  be  of  much  effect. 
The  Bolshevist  leaders  have  found  it  expedient  to 
lie  a  sort  of  explanation  of  the  glaring  contrast  be- 
een  their  professions  of  devotion  to  the  public  good 
(1  the  carnival  of  murder,  theft,  and  general  rascality 
iit  is  the  only  visible  outcome  of  their  ideals.  They 
!ve  accordingly  supplied  a  friendly  German  newspaper 
[rrespondent  with  a  semi-oflRcial  account  of  the  "Prog- 
;>s  of  the  Nationalization  of  Industry"  under  their 
[le,  which  has  been  printed  in  his  paper.  This  curious 
ologia  admits  that  the  administrative  and  economic 
building  of  the  Soviet  republic  is  an  extremely  diffi- 
It  and  slow  process,  made  more  so  because  of  the  great 
0  of  the  country  and  the  disorganization  of  the  whole 
brie  of  the  state  by  the  overthrow  of  Czarism.  But 
;  machinery  has  now  been  set  up,  and  the  present 
oblem  is  how  to  utilize  it  effectively.    Great  difficulties 

the  way  of  the  realization  of  factory  control  were 
^ated  in  the  beginning  by  the  technicists  and  en- 
leers,  who  boycotted  the  workmen's  committees,  but 

a  conference  held  in  March  the  representatives  of  38 
;hnical  and  engineering  societies  decided  to  resume 
irk,  "reserving  the  right  to  maintain  their  political 
ivictions,"  and  workmen's  control  is  now  everywhere 

force.  At  first  it  led  to  much  unpleasantness  and 
my  misunderstandings,  but  it  is  now  the  rule  that 

orders  relating  to  technical  matters  must  be  obeyed, 
hough  the  men  may  complain  to  the  committee. 
The  nationalization  of  industry  is  still  in  embryo, 
lere  are  at  present  three  groups  of  industrial  enter- 
ises:  first,  the  numerous  factories  which  are  still  pri- 
te  property,  though  the  distribution  of  dividends  has 
en  suspended,  and  all  profits  go  to  the  state.  The 
3ond  group,  which  forms  the  majority,  consists  of 
irks  which  have  already  become  public  property  but 
ve  not  yet  been  centralized  and  which  are  controlled 

the  workmen's  organizations.   The  third  group,  which 

is  hoped  to  make  the  common  type,  consists  of  fac- 
'ies  which  have  been  taken  out  of  the  hands  of  private 
'ners  and  of  which  the  control  has  been  centralized, 
lese  are  classified  according  to  industries,  and  already 

2  manufacture  of  paper,  sugar  and  tobacco  has  been 
:ialized  throughout  the  country.  There  are  43  paper 
lis  in  Russia,  but  as  13  of  them  produce  80%  of  the 
;al  output,  the  30  small  works  are  being  closed  down 
d  a  central  accountancy  is  to  be  established  for  the 
tnainder.      This    is    comparatively    simple,    "because 


private  interests  are  no  longer  considered."  "Neverthe- 
less," the  Bolshevist  statement  concludes,  "the  position 
of  the  Russian  industry  is  still  very  difficult  and  grave." 
So  grave,  indeed,  that  under  the  rule  of  visionaries  and 
knaves  whose  one  idea  is  the  abolition  of  all  property, 
except  what  they  themselves  can  lay  hands  on,  it  is 
certain  that  there  can  be  no  hope  of  orderly  progrress. 


The  Tata  Iron  Works 

American  engineers  have  always  had  a  particular 
interest  in  the  Tata  Iron  Works,  of  India,  which  were 
built  by  an  American  engineer,  Charles  P.  Perin,  who 
has  long  continued  to  be  the  consulting  engineer  of  the 
company.  There  has  been  a  general  impression  that 
these  important  works  were  the  investment  of  a  for- 
eign company,  which  was  in  no  way  the  case,  the  in- 
ception of  them,  the  financing,  and  the  management 
generally  having  been  due  to  a  native,  the  late  Jamsetjee 
N.  Tata,  who  may  be  correctly  characterized  as  the 
pioneer  of  India's  industrial  development.  He  died 
in  1904,  but  his  work  has  been  carried  on  ably  by  his 
sons,  Sir  Dorab  and  Sir  Ratan.  Sir  Ratan  died  recently 
in  Cornwall,  at  the  age  of  47.  In  recent  years  he  had 
made  his  home  in  Great  Britain. 

The  two  great  engineering  projects  that  the  Tata 
family  initiated  are  the  Tata  ironworks  and  the  Bom- 
bay hydro-electric  power  scheme.  The  former,  at  Sak- 
chi,  has  made  such  remarkable  progress  that,  although 
it  was  only  in  1912  that  the  first  ingot  was  rolled  and 
the  first  rails  were  produced,  it  was  able  to  render  val- 
uable assistance  in  1915  in  providing  the  material  with 
which  the  railway  workshops  turned  out  shell  cases 
which  were  for  a  time  sent  to  England.  In  addition 
to  shell  cases,  the  firm  has  sent  many  tons  of  rails  to 
Mesopotamia,  and  its  contribution  to  the  supply  of  war 
materials  has  been  a  not  inconsiderable  one. 

Great  as  were  the  obstacles  which  confronted  Mr. 
Tata,  senior,  when  he  first  conceived  the  idea  of  build- 
ing up  a  great  iron  and  steel  industry  in  India,  those 
which  he  had  to  surmount  in  connection  with  the  Bom- 
bay hydro-electric  power  scheme  were  even  greater, 
says  the  Ironmonger.  His  failure  to  interest  British 
capitalists  in  the  venture  served,  if  anything,  to  increase 
the  determination  to  carry  the  scheme  through.  India 
provided  the  money,  and  so  saved  the  Bombay  scheme 
from  what  befell  the  Victoria  Falls  power  scheme  when 
the  Germans  secured  such  a  large  proportion  of  the 
orders  for  the  plant  by  taking  a  financial  interest  in  it, 
after  British  capitalists  had  turned  it  down. 

The  Indian  Institute  of  Research  at  Mysore  is  an- 
other result  of  the  foresight  and  generosity  of  the 
Tata  family,  the  two  sons  again  faithfully  carrying 
out  their  father's  wishes.  Sir  Ratan  Tata,  who  bought 
York  House.  Twickenham,  in  1906,  was  also  a  remark- 
able benefactor  of  Indian  reform.  He  was  a  lavish  sup- 
porter of  the  work  of  the  Salvation  Army  in  India; 
he  founded  the  Ratan  Tata  Department  of  Social  Sci- 
ence and  Administration  in  the  London  School  of  Eco- 
nomics, and  also  established  the  Ratan  Tata  fund  in 
connection  with  the  University  of  London,  which  pro- 
vided £1400  per  annum  for  the  study  of  the  prevention 
of  poverty.  He  was  an  ardent  advocate  of  political 
reform  in  India,  and  belonged  to  the  more  advanced 
section  of  the  Moderate  party. 
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The  status  of  the  tnining  industry  in  Alaska  is  not 
such  as  to  ivarrant  popular  assumptions  regard- 
ing opportunities  and  possibilities  in  that  field. 
Profitable  exploitation  of  mines  situated  inland 
is  hampered  by  lack  of  transportation,  high  cost 
of  power  and  scarcity  of  native  labor,  and  al- 
though deposits  near  the  seacoast  can  be  operated 
to  advantage,  their  number  is  small.  Fishing 
is  by  far  the  most  important  industry  in  the 
country  today,  and  offers  the  greatest  promise 
for  the  future.  Pulp  icaods  abundant  on  the  coast. 

THE  mining  industry  in  Alaska  is  experiencing, 
in  common  with  all  other  industries  in  the  terri- 
torj%  a  shortage  of  labor,  which  first  began  to 
be  felt  last  season,  but  which  now  has  reached  such 
proportions  as  to  threaten  a  reduction  in  the  output 
of  producing  mines  and  seriously  to  handicap  the 
development  of  others.  Steamers  which  heretofore  at 
this  season  of  the  year  have  been  bringing  people  in, 
are  now  overcrowded  on  the  return  trip  to  Seattle, 
and  the  exodus  is  general  from  all  places  in  the  terri- 
tory. In  fact,  it  is  difficult  to  secure  outgoing  reser- 
vations even  a  month  or  six  weeks  prior  to  the  sailing 
date.  In  former  years,  travel  southward  did  not  reach 
steamer-carrjnng  capacity  until  after  the  first  of  Sep- 
tember, but  since  spring  this  year  all  southbound  steam- 
ers have  had  full  passenger  lists. 

Fishing  Is  Principal  Industry  of  Alaska 

The  Alaskan  fishing  industry  is  now  of  greater  im- 
portance than  ever  before,  especially  the  salmon  can- 
ning, as  great  quantities  are  being  demanded  by  the 
Government  for  part  of  the  ration  for  the  Army  in 
France.  The  season's  catch  promises  to  be  a  record 
breaker,  and  fishermen  are  making  so  much  money  that 
men  are  leaving  the  mines  to  join  their  ranks.  Earn- 
ings of  $15  a  day  are  not  unusual,  and  some  hauls 
have  brought  in  as  much  as  $300  per  diem  for  the  men 
making  them.  Cordova  has  11  canneries,  and  the  town 
is  so  crowded  with  people  in  the  fishing  business  that 
rooms  and  houses  command  high  rentals  and  are  difficult 
to  secure.  It  is  said  that  the  Government  has  ordered 
the  steamers  to  carry  salmon  in  preference  to  ore  until 
all  the  salmon  thus  far  packed  has  been  transported, 
and  the  result  is  that  5000  tons  of  Kennecott  ore  at 
Cardova  is  waiting  shipment. 

Activities  of  Kennecott  Copper  Corporation 

The  most  important  event  of  the  year  in  the  Copper 
River  district  was  the  taking  over  by  the  Kennecott 
Copper  Corporation  of  the  Mother  Lode  property,  ad- 
joining. This  transaction  assures  the  development  and 
operation  of  a  good  property,  which  has  produced  high- 
grade  ore  in  a  small  way  and  will  add  materially  to  the 
longevity  of  Kennecott.  The  Mother  Lode  adjoins  the 
Jumbo  and  Bonanza  mines  of  the  Kennecott  company, 
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but  lies  on  the  other  side  of  the  mountain.  The  Mothei 
Lode  company  built  a  14-mile  wagon  road  from  itt 
property  to  McCarthy,  and  used  both  horses  and  aut(' 
trucks  for  haulage.  Some  ore  was  produced  for  ship 
ping  by  crushing  and  washing  in  a  bull  jig  aftei 
preliminary  sorting.  The  company  built  a  power  plan', 
at  McCarthy  and  developed  electric  power  by  steaw 
using  fuel  oil.  A  two-phase  generating  installatioi 
serves  a  three-wire  three-phase  transmission  system 
connection  with  the  latter  being  made  by  means  of  T 
connected  transformers,  which  effect  the  transpositioi 
with  rather  a  heavy  loss. 

The  Kennecott  Corporation  is  now  completing  a  650 
ft.  drift  from  its  Bonanza  mine  into  the  Mother  Lode 
and,  when  completed,  the  ore  from  the  latter  will  bt 
hauled  into  the  Bonanza  mine  and  from  there  sent  t( 
the  mill  or  loading  pockets  at  the  railroad  terminal 
Kennecott  products  comprise  high-grade  ore  sorted  a 
the  mine;  screenings,  which  contain  about  16%  coppei 
and  comprise  all  material  coming  into  the  mill  that  wil 
pass  a  9-mm.  trommel  after  preliminary  crushing  h 
Blake  crushers;  Hancock  jig  and  table  concentrates,  am 
precipitate  from  the  ammonia  leaching  process.  Al 
these  products  are  shipped  in  sacks,  and  as  storag( 
space  at  Kennecott  is  restricted,  delays  in  operatior 
of  the  railroad  necessitate  storage  along  the  railroa( 
right  of  way  at  convenient  points,  with  the  attendam 
labor  of  rehandling. 

Developments  of  the  North  Midas  Copper  Compani 

The  only  other  mining  activity  in  the  Copper  Rivei 
district  is  in  the  Kuskulana  Valley  outside  of  Strelna 
about  14  miles  east  of  Chitina.  For  many  years  opera 
tions  have  been  carried  on  in  this  district  in  a  desultorj 
way  on  a  number  of  claims  where  a  little  copper  ok 
was  found,  but  nothing  of  promise  resulted.  Some  time 
ago  the  North  Midas  Copper  Co.  discovered  the  out- 
crop of  an  auriferous  pyrite  vein  in  a  porphyry  intrusior 
at  a  point  some  distance  down  the  hill  from  the  site 
of  the  exploratory  drifts  which  it  had  driven  in  search- 
ing for  copper  ore.  Assays  of  the  outcrop  showed 
sufficient  gold  to  warrant  development  work,  and  the 
property  now  promises  to  develop  into  a  good  mine. 

The  vein  dips  at  an  angle  of  about  45°  and  appeart 
to  be  a  persistent  fissure  in  the  porphyry,  mineralized 
with  massive  and  crystalline  iron  pyrites  which  carries 
gold,  with  a  maximum  width  of  5  ft.  It  has  been 
developed  by  a  drift  about  200  ft.  along  the  strike, 
and  by  winze  and  a  lower  crosscut  tunnel  to  a  depth 
measured  along  the  dip  about  equal  to  developments 
laterally.  The  ore  averages  $35  per  ton  in  gold  and 
silver,  although  a  shipment  of  25  tons  made  this 
spring  from  the  upper  part  of  the  vein  brought  a  return 
of  $80  a  ton.  The  company,  of  which  0.  J.  Berg  is 
manager,  is  building  a  10-ton  mill  under  the  direction  of 
C.  N.  Anderson. 

Treatment  will  consist  of  reducing  the  ore,  first  in  a 
Blake-type  crusher,  then  to  ^-in.  size  in  a  roll-jaw 
crusher,  and  grinding  to  150  mesh  in  solution  in  a  ball 
mill,  with  a  Dorr  classifier  in  closed  circuit.  An  Oliver 
filter  will  be  used,  and  the  gold  from  the  cyanide  solu- 
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'  tion  will  be  precipitated  in  zinc  boxes.  During  the 
season  when  water  is  abundant  the  mill  will  be  driven 
by  water  power,  and  either  steam  or  oil  engines  will 
be  used  throughout  the  rest  of  the  year.  It  was  ex- 
pected that  the  mill  would  be  ready  for  operation  this 
summer,  but  work  is  proceeding  slowly. 

Other  Developments  in  Copper  River  District 

Adjoining    the    North    Midas,    Thomas    Lynch,    of 
Strelna,  owns  a  group  of  claims  on  which  he  has  found 
,  ore  at  the  surface,  the  character  of  which  is  identical 
\  with  that  found  on  Berg's  property,  and  the  surface 
exposures  so  far  uncovered  seem  to  be  in  the  line  of 
!  strike  of  the  North  Midas  vein.     The  ore  assays  $25 
per  ton  in  gold  and  silver.     No  work  has  been  done, 
other  than  a  little  prospecting,  but  the  holding,  by  virtue 
'  of  its  situation,  is  one  of  the  most  interesting  in  the 
j  region.     The  Chitina-Kuskulana  Copper  Co.  owns  prop- 
I  erty  near  that  of  the  North  Midas.     Louis  Kleyle,  of 
,  Pittsburgh,  is  manager.    Work  is  progressing  on  a  small 
j  scale,  consisting  mainly  of  the  driving  of  a  tunnel. 
The  Alaska  Copper  Corporation  development  is  situ- 
ated on  the  opposite  side  of  the  Kuskulana  River  from 
the  holding  above  mentioned.     Last  year  this  company 
built  a  20-mile  road  from  Strelna,  on  the  Copper  River 
&   Northwestern    Ry.,    to    its    mine   at    Nugget    Creek. 
This  road  crosses  a  large  expanse  of  swampy  tundra, 
and,    with    the    idea    of    preventing    the    thawing    of 
frozen  gravel,  it  was  built  on  top  of  the  moss.     It  has 
been  found  in  Alaska  that,  if  the  moss  is  removed,  sum- 
mer thawing   takes   place   with   greater   rapidity   than 
the  winter  freezing,  or,  in  other  words,  the  depth  to 
permanently    frozen    ground    increases    year    by    year. 
Building  the   road   on   top   of  this   moss   has   resulted 
in  an   irregular   surface,   which   is   now   being  put   in 
condition  by  surfacing  with  gravel.     As  the  gravel  will 
sink  through  the  underlying  moss  until  it  rests  on  the 
frozen  ground,  several  seasons'  work  will  be  required 
to  put  the  road  in  good  condition.     All  the  hauling  for 
the  properties  on  the  south  side  of  the  Kuskulana  River 
is  over  this  road,  and  previous  to  its  construction  trans- 
portation was   over  a  trail  swamped  out  through  the 
timber,  the  ground  for  the  most  part  being  soft  and 
swampy,  making  frequent  changes  of  route  necessary. 
Heavy  hauling  was  possible  only  in  the  winter,  when  the 
ground  was  frozen. 

The  Alaska  Copper  Corporation  has  two  three-ton 
Packard  motor  trucks  with  Troy  trailers,  a  Franklin 
and  a  Ford  car  for  light  service.  No  hauling  by  the 
trucks  is  to  be  attempted  until  the  first  graveling  of 
the  entire  road  has  been  completed.  For  18  miles 
the  road  has  easy  grades,  but  the  grade  on  the  last 
two  miles  to  the  mine  is  so  steep  that  the  purchase 
of  a  caterpillar  tractor   is   being  considered. 

Experimental  Mill  of  Alaska  Copper 
Corporation 

The  Alaska  Copper  Corporation  is  developing  a  copper 
deposit  which  occurs  as  the  filling  of  a  fault  fissure 
in  greenstone.  The  vein  filling  is  calcite  in  which 
bornite  exists  in  irregular  bunches  and  masses.  Last 
spring,  when  I  was  in  charge  of  operations,  I  built 
a  small  experimental  mill  of  about  two  and  one-half 
tons  per  hour  capacity.  The  mill  comprised  a  10  x 
16-in.  Blake-type  crusher,  roll-jaw  crusher,  roughing  jig 


and  Wilfley  table.  Both  high  grade  and  waste  are  sortea 
out  before  the  ore  goes  to  the  crushers,  which  break 
it  to  jigging  size.  The  jig  makes  a  35 %  copper  con- 
centrate and  a  hutch  product  which  goes  to  the  table 
for  cleaning,  the  table  concentrates  containing  over 
50%  copper.  Steam  is  used  for  motive  power.  The  mill 
is  operated  two  eight-hour  shifts  and  treats  about  50 
tons  of  ore  daily. 

Exploitation   of   Coal   Deposits   Formerly   Worked 

At  Cordova  it  is  announced  that  work  will  be  started 
soon  by  the  Bering  River  Coal  Co.  at  Katalla.  Falcon 
Joslin  is  president  of  this  company  and  also  of  the 
Chilcat  Oil  Co.,  at  Katalla.  N.  R.  Van  Campen  is 
superintendent  of  the  coal  company;  George  C.  Hazelet 
is  manager  of  the  oil  company,  and  Allan  M.  Bateman 
is  geologist  for  both  companies.  The  coal  company  is 
building  roads,  establishing  camps  and  bringing  in 
supplies,  and  a  telephone  line  will  be  built  to  Katalla. 

The  first  property  on  which  work  will  be  started  is 
that  of  an  old  English  company  situated  on  Shepherd 
Creek,  10  miles  above  Bering  Lake  and  20  miles 
from  Katalla.  Several  entries  were  driven  by  the 
former  company,  one  of  which  is  480  ft.  long  and  the 
other  450  feet. 

Present  Oil  Production  Insufficient  for 
Local  Needs 

The  oil  company  has  seven  wells,  which  are  producing 
about  600  bbl.  per  month,  and  the  company  also  oper- 
ates a  small  refinery  producing  gasoline  and  other 
products,  but  the  quantity  is  so  small  as  to  fall  far 
below  supplying  the  requirements  of  the  immediately 
adjacent  vicinity.  Katalla  is  not  a  suitable  place  for 
ocean  shipping,  as  the  bay  on  which  it  is  situated  is 
unprotected,  and  attempts  at  dock  building  are  unsuc- 
cessful, foundations  being  quickly  washed  out. 

Should  the  production  of  this  field  ever  become  large 
enough  to  warrant  it,  a  railroad  connection  would  be 
built  to  the  line  of  the  Copper  River  &  Northwestern 
Ry.,  and  Cordova  would  become  the  port  for  the  Katalla 
field.  The  railroad  at  present  runs  northeasterly  from 
Cordova,  following  a  line  parallel  to  the  coast  and  in 
the  direction  of  Katalla  for  a  distance  of  nearly  60 
miles  before  turning  up  the  valley  of  the  Copper  River 
toward   Chitina   and   Kennecott. 

Midas  Mine  Producing  3000  Tons  of  Copper 
per  Month 

At  Valdez,  things  are  quiet,  as  there  is  only  one 
cannery  at  that  settlement,  and  the  only  mine  is  the 
Midas,  of  the  Granby  Consolidated  Mining,  Smelting 
and  Power  Co.,  situated  on  the  shore  opposite  Valdez. 
This  mine  produces  about  3000  tons  of  copper  ore  per 
month,  which  is  shipped  to  the  Granby  smeltery  at 
Anyox.  A  Riblet  five-mile  tramway  has  been  completed, 
and  exploration  work  on  the  property  is  being  done  by 
drilling. 

Activities  on  Prince  William  Sound 

The  Ellamar  mine,  on  Prince  William  Sound,  is 
being  operated  by  about  100  men  and  is  producing 
auriferous  copper  ore.  Ships  are  loaded  in  the  bay 
at  a  loading  pocket  some  distance  from  the  shore, 
which  is  supplied  by  an  aerial  tramline  carrying  the 
ore  from  large  storage  bins. 


The  La  Touche  mine,  owned  by  the  Kennecott  Copper 
Corporation,  is  situated  on  Prince  William  Sound,  and 
is  producing  between  1300  and  1400  tons  of  ore  daily. 
The  ore  contains  2Sr  copper  and  is  milled,  concentrates 
only  being  shipped.  Crushing  in  gyratory  breakers 
and  in  Symons  disk  crushers  is  followed  by  grinding 
in  Marcy  ball  mills.  All  concentrates  are  produced 
by  flotation,  Janney  and  K.  &  K.  cells  being  used. 
Diesel  engines  furnish  the  power.  Concentrates  from 
the  mill  are  stored  in  a  large  bin.  Conveyor  belts  below 
the  bins  are  so  arranged  that  concentrate  is  delivered 
to  a  chute  directly  over  the  hatch  through  which  it 
drops  into  the  hold  of  the  vessels,  all  shipments  being 
made  in  bulk.  The  adjoining  copper  property  has  just 
been  sold  to  the  company  operating  the  Ladysmith 
smeltery,  on  Vancouver  Island.  Some  development  work 
has  been  done,  and  a  small  dock  and  ore  pocket  have 
been  built. 

Chrome  Deposits  Under  Development 

One  of  the  most  interesting  properties  in  Southwest- 
ern Alaska  is  that  of  Capt.  George  Whitney,  at  Port 
Chatham,  at  the  entrance  to  Cook  Inlet  and  near  Sel- 
dovia,  where  a  deposit  of  chromite  is  being  developed. 
The  existence  of  this  ore  has  been  known  for  a  num- 
ber of  years,  but  little  work  was  done,  although  a 
few  shipments  had  been  made.  This  year  600  tons  of 
ore  containing  not  less  than  40%  chromic  oxide  has 
been  shipped  to  the  California  Electro-Metallurgical 
Co.  The  ore  is  at  present  netting  about  $60  per  ton 
after  payment  of  transportation  charges.  All  ore 
thus  far  mined  has  been  taken  from  the  outcrop  close 
to  the  water's  edge;  in  fact,  some  of  the  exposure 
is  covered  by  water  at  high  tide,  and  from  this  point 
the  ore  has  been  traced  on  the  surface  for  some  distance 
inland.  Captain  Whitney  has  purchased  the  machinery 
in  the  old  gold  mill  at  Snettisham,  Ten  stamps  and  a 
number  of  vanners  have  been  delivered  at  the  chromits 
mine  and  will  be  installed  when  the  mill  building  is 
erected.  A  coast  survey  party  is  now  surveying  the 
waters  around  Port  Chatham  to  chart  the  channel,  but 
steamers  can  already  approach  within  lightering  dis 
tance  of  the  mine. 

Anchorage  Affected  by  Decrease  in  Railroad  Work 

The  town  of  Anchorage  has  experienced  a  decided 
drop  in  population.  When  railroad  work  was  in 
progress,  the  number  of  residents  there  was  between 
6000  and  8000,  but  it  is  now  estimated  at  not  more 
than  1.500.  The  railroad  line  from  Anchorage  to  Seward 
has  been  built  excepting  for  16  miles,  and  as  a  Govern- 
ment appropriation  has  lately  been  made  for  continuing 
the  work,  it  is  thought  that  an  attempt  will  be  made 
to  complete  the  road  to  Seward,  but  labor  shortage  may 
preclude  its  being  done  this  season.  Some  parts  of 
this  branch  of  the  road  are  situated  on  poor  ground 
and  will  probably  be  carried  out  by  slides. 

There  is  no  industry  at  present  near  Anchorage,  and, 
consequently,  little  prospect  of  the  settlement  develop- 
ing into  a  place  of  commercial  importance.  The  Willow 
Creek  gold  di.strict  is  reached  by  way  of  Anchorage, 
but  so  far  has  not  developed  to  the  point  where  it  can 
support  a  larger  seaport  town  than  Anchorage.  At 
Willow  Creek  a  number  of  gold-(iuartz  properties  are 
under  development,  the  ore  being  high  grade  in  narrow 
ptringers  that  are  rich  at  the  surface  but  of  unknown 


content  beyond  moderate  depth.  Developments  have 
not  yet  shown  persistence  of  the  veins  for  consider- 
able distance  along  the  strike.  Ohio  and  Colorado  people 
have  recently  bought  the  Gold  Bullion  property  for  ^ 
.$50,000  and  intend  to  carry  out  systematic  development 
work  to  determine  what  it  can  produce.  Labor  is  in 
great  demand,  the  Gold  Bullion  mine  alone  needing  50  , 
more  men  to  carry  on  its  development  program. 

Conditions  in  Broad  Pass  and  Broad  River  Districts 
Do  Not  Justify  Construction  of  Railway 

Another  district  entered  through  Anchorage  is  that 
of  Valdez  Creek,  where  George  Sias  is  developing  placer 
deposits.  Aside  from  activities  at  Willow  Creek  and 
Valdez  Creek,  there  is  no  prospective  industry  in  the 
region  of  the  projected  railway  line  to  support  it  when 
built.  It  is  indefinitely  stated  that  "there  is  lots  of 
copper  in  the  Broad  Pass  and  White  River  country," 
but  nothing  exact  as  to  its  occurrence  is  ascertainable. 
Copper  stains  and  nuggets  of  native  copper  are  found 
generously  distributed  over  a  great  extent  of  territory 
in  more  than  one  place  in  Alaska,  but  enough  copper 
concentrated  in  one  place  to  make  a  mine  is  difficult  to 
find.  Alaskans  themselves,  even  some  of  them  from 
Seward  and  Anchorage,  confess  that  they  fail  utterly  to 
see  what  business  there  is  in  sight  or  in  prospect  of 
development  to  support  the  railroad  if  it  is  built. 

Gold  Mining  and  Shortage  of  Labor 

At  Juneau  and  vicinity  the  shortage  of  labor  has 
caused  a  marked  curtailment  in  gold  mining.  The 
margin  of  profit  at  these  gold  mines  is  so  small  that 
they  are  unable  to  pay  the  wages  that  miners  can  obtain 
in  other  places  either  in  Alaska  or  outside.  The  Ready 
Bullion  mine  and  mill  are  running  steadily  on  Douglas 
Island,  but  on  the  other  side  of  Gastineau  Channel  the 
big  mine  and  mill  of  the  Alaska  Gold  Mines  Co.  at 
Thane  are  now  operated  at  less  than  full  capacity  and 
for  only  one  eight-hour  shift.  At  Juneau,  the  Alaska 
Juneau  Gold  Mining  Co.  is  making  use  of  the  stamps 
in  its  old  pilot  mill  for  the  preliminary  reduction  ahead 
of  the  tube  mills  in  addition  to  the  ball  mills,  as  it  has 
been  found  that  the  latter  alone  did  not  satisfactorily 
crush  all  of  the  ore  and  that  the  tough  slaty  material 
especially  escaped  reduction. 

Fishing  Predominant  Industry  and  Promises 
Most  for  the  Future 

The  fisheries  which  extend  along  the  coast  from 
Ketchikan  to  Bristol  Bay  and  the  Bering  Sea  rank 
foremost  in  value  of  production  and  offer  the  greatest 
promise  for  the  future  of  Alaskan  industrial  develop- 
ment. Foremost  in  production  is  salmon,  the  greater 
part  of  the  catch  being  shipped  canned,  although 
some  is  dried  and  salted.  The  Government  this  year 
is  taking  65%  of  the  catch,  and  the  season  promises 
to  be  an  extraordinarily  good  one,  the  question  of 
tin  plate  apparently  being  more  of  a  limiting  factor  in 
production  than  run  of  fish.  It  is  said  that  in  Bristol 
Bay  especially  the  runs  have  been  good  and  that  some 
canneries  have  already  made  their  full  season's  catch. 
Herring  fishing  ranks  second  to  salmon,  and  a  number 
of  salteries  are  now  making  a  large  output  of  salt 
herring  packed  in  barrels.  There  are  also  a  few  clam 
canneries,  and  a  considerable  catch  of  cod  and  halibut 
is  made  to  supply  Pacific  Coast  demand. 
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laska's  great  mineral  wealth  has  been  so  grossly 
cjgerated  as  to  be  disappointing  to  one  who  is  ac- 
linted  with  the  centuries-old  fields  of  Mexico  and 
Etral  America.  There  is  no  question  that  the  country 
J  so  far  been  only  scratched  and  that  vast  territory 
rains  unknown,  but  the  obstacles  to  development  are 
rit.  New  gold  mines,  either  placer  or  quartz,  are 
Jig  discovered,  and,  when  the  deposits  are  of  sufficient 
s  and  the  grade  of  the  ore  is  high  enough,  the 
iculties  of  transporting  in  machinery  and  supplies 
L  in  general  be  overcome,  for  there  will  be  no  ques- 
c  about  getting  the  product  out.  Base  metals,  on 
I  other  hand,  present  problems  that  will  restrict  opera- 
rs  for  a  long  time.  In  fact,  it  can  be  said  that  mines 
"copper,  lead  and  other  base  metals,  when  situated 
i.he  interior,  to  be  profitably  developed  must  be  of 
:e  size  and  produce  either  exceedingly  high-grade 
5  or  ore  amenable  to  those  concentration  processes 
Ich  will  give  for  shipment  a  product  rich  in  those 
•als. 

he  transportation  problem  is  difficult  of  solution 
I  constitutes  a  serious  obstacle  to  industrial  develop- 
(it.  Most  Alaskan  rivers  are  not  navigable,  building 
'ailroads  requires  large  capital,  and  usually  the  mine 
I  which  the  railroad  is  built  will  provide  the  only 
,fic  it  will  haul.  Road  building  for  motor  truck  or 
iling  by  teams  is  expensive  and  feasible  only  for 
paratively  short  hauls,  so  that  the  only  optional 
:eeding  is  to  confine  hauling  to  the  winter  time, 
n  the  ground  and  rivers  are  frozen  and  covered 
1  snow,  so  that  haulage  by  means  of  horses  is 
2ticable. 
ower  from  water  can  be  developed  in  a  few  places, 

for  several  months  of  the  year  would  be  unavail- 
i,  on  account  of  the  prevailing  low  temperatures; 
s  often  difficult  or  impossible  to  obtain  water  for 
ing  purposes,  as  all  streams  are  frozen  up,  and 
iss  springs  that  flow  the  year  round  are  found, 
re  is  no  recourse  except  that  of  thawing  ice  and 
w.  Again,  there  is  no  large  native  population  to 
w  on  for  laborers,  and  what  little  white  labor  is 
linable  demands  and  receives  good  wages  in  addi- 
1  to  board,  which  ranges  all  the  way  from  $1.25 
52  per  man  per  day.  Even  were  Alaska's  coal  fields 
ducing  a  good  grade  of  coal  in  abundance  and 
aply,  its  transportation  to  a  mine  situated  in  the 
;rior  would  be  costly. 

in  idea  of  the  cost  of  fuel  oil  may  be  obtained  from 
figures  of  a  mine  operating  20  miles  from  one  of 
railroads.     The  oil  is  brought  from  Seattle  in  108- 

drums  and  at  Seattle  costs  5ic.  per  gal.  Upon 
arrival  at  the  mine,  the  oil  has  cost  35c.  per  gal., 
uding  return  freight  on  the  empty  drum.  Of  course, 
ire  oil  can  be  shipped  in  quantity  and  handled  in 
k  cars,  the  transportation  cost  is  less,  but  it  requires 
Dpper  mine  such  as  the  Kennecott  to  warrant  provi- 
1  of  such  transportation. 

IiNES  Situated  Near  Coast  Offer  Opportunity 
FOR  Profitable  Operation 

'or  mines  situated  on  the  coast  close  to  deep  water, 
ditions  are  good.  There  it  is  entirely  possible  to 
rate  at  costs  that  will  compare  favorably  with  those 
aining  in  any  other  mining  field.  The  winter  is 
so  severe  as  in  the  interior,  and  the  proximity  of 


the  ocean  solves  the  one  great  problem  of  transportation. 
A  mine  the  ore  from  which  yields  2%  copper,  situated 
on  salt  water,  is  now  being  profitably  operated,  for 
it  can  turn  out  a  good  grade  of  concentrate  for  ship- 
ment by  the  all- water  route,  and  only  one  handling  be- 
tween mine  and  smeltery  is  required.  Of  two  mines 
having  large  and  equal  resources  in  terms  of  tons  of 
metallic  copper,  one  situated  on  the  coast  and  having 
2%  ore,  the  other  in  the  interior  but  having  40% 
ore,  the  profitable  working  of  the  former  would  be 
assured,  whereas  the  high-grade  mine,  unless  well  situ- 
ated and  close  to  a  railroad,  would  be  a  questionable 
investment. 

Shortness  of  Growing  Season  Restricts  Agriculture 

Some  enthusiasts  have  written  in  glowing  terms  of 
the  possibilities  of  agricultural  pursuits  in  Alaska. 
Such  boasting  is  ridiculous.  Though  it  is  true  that  some 
produce  is  grown,  the  amount  is  small.  There  are  vast 
stretches  of  land  rich  in  plant  food  and  favorable 
topographically  for  farming,  but  winters  in  Alaska  are 
long  and  bitter,  and  the  summer  season  is  short  and 
uncertain,  and  few  crops  would  mature.  Farm  labor 
also  would  be  costly,  but  the  greatest  of  all  obstacles  to 
farming  would  be  disposal  of  any  crop  grown.  Caring 
for  livestock  through  the  long  winter  would  be  so  ex- 
pensive as  to  preclude  its  being  practiced;  shipment  of 
crops  as  harvested  would  be  out  of  the  question,  and 
local  consumption  would  not  provide  a  sufficient  market. 
With  great  areas  of  good  farm  land  in  the  South  still 
undeveloped,  Alaska  is  the  last  place  on  the  continent 
for  the  successful  promotion  of  agricultural  pursuits. 
The  only  business  of  the  kind  that  seems  to  have  a 
future  is  the  raising  of  reindeer.  The  herds  the  Govern- 
ment brought  in  have  increased  and  done  so  well  that 
35,000  are  being  exported  this  year  for  meat,  and  an 
abundant  supply  of  reindeer  meat  would  certainly  find 
a  ready  market  for  years  to  come. 

Good  Possibiuties  for  Pulp-Wood  Production 

Of  all  Alaska's  potential  resources,  there  is  one  that 
offers  a  profitable  field  for  investment  which  has  so  far 
not  been  exploited  or  developed.  From  Ketchikan  north- 
ward and  westward  along  the  coast  lie  thousands  of 
miles  of  timber  land  covered  with  spruce,  fir,  hemlock, 
larch  and  cedar,  some  of  which  is  suitable  for  lumber 
and  all  of  which,  except  the  fir,  will  make  excellent 
pulp  wood.  Water  power  can  be  developed  in  certain 
parts  of  the  coast  line,  and  where  that  possibility  exists 
conditions  are  almost  ideal  for  paper  making.  Several 
paper-making  plants  are  now  in  operation  along  the 
coast  of  British  Columbia,  which  enjoys  no  advantages 
that  cannot  be  found  in  a  score  of  places  along  the  coast 
of  Southeastern  Alaska. 


Stone  Tube-Mill  Liners  have  been  obtained  from  three 
districts  in  the  United  States,  one  near  Iron  City,  Tenn., 
where  the  "Fort  Payne  chert"  is  utilized;  a  second  in 
Florida,  in  the  region  of  the  outcrop  of  Ocala  limestone 
running  from  Suwanee  County  to  Hillsboro  County;  a  third 
at  Jasper,  Minn.  The  flint,  or  chert,  and  quartzite  from 
these  districts  are  almost  pure  silica,  tough  and  hard,  and 
are  worked  into  dimension  blocks,  which  have  proved  wholly 
satisfactory,  according  to  U.  S.  Geological  Survey  reports, 
all  manufacturers  claiming  increasing  business  with  repeat 
orders. 
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The  Distinction'^Between  Extraction 

And  Recovery* 


By  a.  W.  ALLEN 


Stayidardization  is  the  need  of  the  times.  Its  adop- 
tion leads  to  the  systematization  of  operations 
and  the  concentration  of  effort.  It  promotes  elim- 
ination of  ivasteful  variation,  and  assists  in  the 
clarification  of  ideas  by  disregarding  the  unneces- 
sary. The  method  of  statement  of  result  in  many 
metallurgical  operations  is  an  example  of  the  am- 
biguity of  the  phraseology  in  common  use — an 
ambiguity  that  often  obscures  the  net  economic 
result  and  renders  the  disseminated  information 
valueless.  This  paper  deals  with  the  standardiza- 
tion of  the  terms  "extraction"  and  "recovery," 
and  defines  and  limits  their  u^e  in  connection 
with  many  metallurgical  operations  and  processes. 


SOME  years  ago  I  had  the  temerity  to  say^  that 
"extraction  and  recovery  are  terms  which  are  not 
necessarily  interchangeable,  and  the  time  is  ripe 
for  the  recognition  of  the  fact."  The  distinction  is 
being  recognized  in  some  quarters,  although  custom  still 
makes  it  difficult  to  use  the  words  in  their  true  sense 
without  an  appearance  of  meticulous  precision. 

The  fundamental  idea  underlying  the  word  "extract" 
is  "withdrawal";  its  definition  in  a  technical  sense  is 
"to  withdraw  by  treatment  with  a  solvent  or  other 
means."  Thus,  copper  may  be  withdrawn  orextracted 
from  the  crushed  ore  by  flotation  or  by  means  of  an 
appropriate  acid  solution;  mercury  may  be  extracted 
from  cinnabar  by  heat;  or  gold  may  be  extracted  from 
its  ores  by  amalgamation  with  mercury.  The  amount 
extracted  is  usually  estimated  by  an  analysis  or  other 
determination  of  the  ore  before  treatment,  and  the 
residue,  or  tailing,  after  treatment.  The  extraction  is 
obtained  by  difference. 

Extraction  Is  Usually  the  First  Stage  of 
THE  Process 

Metallurgical  processes  are  usually  divisible  into  two 
principal  stages.  The  first  is  concerned  with  the  prepa- 
ration of  the  ore  and  the  extraction  of  the  valuable 
metal,  preferably  in  a  concentrated  form.  The  product 
sought  is  sometimes  associated  in  nature  with  a  mineral 
or  minerals  having  physical  characteristics  which  differ 
from  those  of  the  surrounding  rock  material,  and  this 
facilitates  extraction.  In  other  cases  a  solvent  is  added 
to  withdraw  the  metal  in  dissolved  form.  In  some 
instances  heat  may  be  used  to  extract  it.  The  second 
stage  is  for  the  purpose  of  obtaining  a  final  product 
from  the  concentrated  mineral,  solution,  or  gas;  and 
usually  in  metallic  form.  The  actual  amount  obtained 
indicates  the  "gain,"  or,  to  use  a  more  appropriate 
word,  the  "recovery."  Both  extraction  and  recovery 
are  customarily  estimated  as  percentages  of  the  original 

•T>i»-  flr«t  of  a  Hc.rloH  of  artldcH  on  the  standardization  of  terms 
used   In  hydronu;tallurKi<'il  operatlonB. 
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metal  content  of  the  ore.  Extraction  invariably 
ceeds  recovery,  but  the  amount  recovered  is  the  cru 
the  matter — it  is  the  determining  factor  as  to  whel 
the  process  is  suitable  and  is  being  efficiently  perforij 
Extraction  is  an  indication  as  to  how  the  first  s 
is  progressing;  it  shows  how  much  is  being  los 
the  tailing  or  residue,  but  it  tells  nothing  as  to 
much  is  being  gained  or  recovered  in  the  final  proi 

Parallel  Example  of  Difference  Betweei^; 
Extraction  and  Recovery  ' 

The  difference  between  extraction  and  recover- 
best  shown  by  a  simple  illustration  from  those  busi 
operations  which  are  usually  considered  so  far  rem( 
from  technical  work.  A  storekeeper  marks  with  s; 
faction  the  depletion  of  the  goods  on  his  shelves  as 
month  advances.  He  has  a  system  which  enables  hii 
keep  an  accurate  check  on  the  wholesale  and  r( 
prices  of  everything  sold.  At  the  end  of  the  montl 
compares  these  figures,  and  estimates  the  theorel 
profit  made;  but  he  is  far  from  content  with  this 
a  final  appraisal  of  the  net  result  of  the  work, 
find  out  exactly  where  he  stands,  he  needs  a  n 
tangible  factor,  so  he  checks  the  cash  received 
bases  his  profit  on  that.  When  there  is  a  big  differi 
between  theoretical  estimates  and  actual  returns, 
looks  to  see  where  the  discrepancy  occurs,  and  endea^ 
to  eliminate  the  errors  and  mistakes,  the  losses 
thefts.  The  final  result  is  measured  by  cash  recei 
not  cash  that  would  have  been  received  if  the  w' 
series  of  operations  had  been  carried  through  witl 
a  hitch,  mistake,  or  loss.  The  need  of  close  and  log 
accounting  in  metallurgical  work  is  just  as  import 
as  it  is  in  commerce — perhaps  more  so.  To  distingi 
properly  between  extraction  and  recovery  is  the  1 
step  toward  realizing  the  vital  importance  of  net  > 
nomic  result,  and  the  secondary,  though  helpful,  vi 
of   the   theoretical   estimate. 

An  Almost  Complete  Extraction  May  Be  Obtai; 
by  an  Impracticable  Process 

I  was  once  called  upon  to  report  on  the  treatnc 
of  a  highly  refractory  auriferous  ore.  At  that  t 
the  volatilization  process  was  attracting  attention, 
I  made  a  number  of  tests  to  determine  what  result 
could  get  by  roasting  with  salt.  To  my  surpris 
found  no  difficulty  in  obtaining  a  residue  that  indies 
an  extraction  of  97%,  and  this  on  a  comparati> 
low-grade  ore.  The  results  were  encouraging,  but 
more  important  stage  of  the  process  was  yet  to  co 
The  volatilized  gold  had  to  be  collected  in  salable  fo 
and  this  is  where  the  process  failed;  for  nearly  1 
of  what  had  been  extracted  was  lost  in  all  attem 
to  condense  and  collect.  There  was  no  trouble  ab 
withdrawing  the  gold  from  the  gangue — the  extract 
was  high ;  but  the  net  gain  was  so  small  that 
process  was  deemed  infeasible — the  recovery  was  too  1 

Cyanidation    has   often    been   adopted   because  h 
extractions  of  metal  could  be  obtained  In  oxperimei 
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{jment.  The  day  of  reckoning  has  come  later  when 
';tual  yield  is  obtained,  and  when  it  is  realized  that 
'■(  are  a  thousand  and  one  opportunities  to  lose  the 
tl  after  it  is  extracted  and  before  it  is  recovered. 
stimate  of  extraction  is  always  an  excellent  guide 
•eliminary  work  and  also  in  connection  with  full- 
j  operations;  but  the  superiority  of  a  process  is 
imined  by  ultimate  net  result,  and  comparisons 
i)e  fairly  and  satisfactorily  made  only  by  consider- 
[;he  controlling  factor  of  actual  gain  or  recovery. 

Extraction  No  Gage  of  Efficiency  in  Many 
Instances 

le  leaching  treatment  of  copper  ore  is  analogous 
'anidation  as  far  as  the  foregoing  considerations 
!:oncerned.  After  the  metal  has  been  extracted 
jssolved  form,  there  is  a  possibility  of  loss  at  every 
ji  of  the  subsequent  process.  If  actual  recovery 
)e  made  to  approach  closely  to  theoretical  figures, 
uch  the  better.  The  results  are  commendable,  and 
;t  alike  on  equipment  and  operation.  If  there  is 
isiderable  difference,  which  is  often  inexplicable, 
let  the  recovery  figures  indicate  the  final  result. 
1  the  product  is  obtained  as  a  metal,  these  figures 
always  obtainable,  and  are  alone  of  significance, 
tate  that  an  extraction  of  so  much  per  cent,  is 
ned  usually  leaves  the  reader  mystified  as  to 
her  the  recovery  process  is  a  success  or  a  failure. 

Extraction  a  Phase  of  a  Recovery  Process 

e  question  may  be  raised  as  to  whether  an  incom- 
j  metallurgical  treatment  can  result  in  a  recovery 
I  product.  Recovery  treatment  may  be  said  to 
I  when  the  mechanical  preparation  of  the  ore  is 
•leted;  or  the  two  may  overlap.  Extraction  may  be 
dered  as  a  phase  of  a  recovery  process,  although 
•everse  is  not  true.  If  the  winning  of  the  metal 
;  when  it  is  obtained  in  the  form  of  concentrate 
.se  bullion,  it  is  obvious  that  something  is  recovered, 
character  of  the  recovered  material  should  be  stated, 
ddition  to  its  metal  content.     The  worth  of  the 

estimate  depends  on  the  accuracy  of  the  figures 
—the  more  concentrated  the  final  product  the  easier 
be  the  task  of  arriving  at  a  correct  estimate.  Hence 
erm  "recovery"  is  best  used  when  refined  metal  is 
uced,  and  "extraction"  when  the  product  is  in  a 
jntrated  but  not  a  melted  and  refined  condition, 
further  distinction  is  seen  between  the  words  when 

understood  that  recovery  of  metal  can  be  based 
on  actual  yield  in  metallic  form.  Extraction,  on 
other  hand,  may  be  based  on  the  assays  of  ore 
re  treatment,  and  residue  or  tailing  after  treatment ; 
;  may  be  calcula,ted  from  the  net  weight  of  con- 
-ate  or  base  bullion  produced,  in  terms  of  metal 
int.  Hence  the  difference  between  assay  extrac- 
and  actual  extraction,  which  has  already'  been  de- 

as  follows: 

le  assay  or  theoretical  extraction  is  the  amount  of 
.1  which  is  indicated  by  assay  results  as  having 

removed  from  the  ore  during  treatment. 
le  actual  extraction  indicates  the  amount  of  metal 
)ved   from   the   ore   and    isolated    in   concentrated 
I.    Such  actual  extraction  is  based  on  figures  repre- 


senting the  actual  metal  content  in   the  concentrate, 
base  bullion,  or  other  material  produced. 
To  summarize: 

1.  The  final  product  of  metallurgical  treatment  should 
be  estimated  and  reported  as  a  recovery,  in  percentage 
of  the  original  content  of  the  ore,  when  the  yield  is 
refined  metal. 

2.  When  metallurgical  operations  are  incomplete,  and 
a  concentrated  but  not  a  refined  product  is  obtained, 
the  metal  content  should  be  reported  as  an  extraction, 
also  in  percentage  of  the  original  content  of  the  ore. 


Uniform  Crane  Signals 

The  Industrial  Board  of  the  Pennsylvania  Depart- 
ment of  Labor  and  Industry  has  adopted,  among  other 
safety  standards,  uniform  crane  signals.  The  same  sig- 
nals, which  are  illustrated  in  the  accompanying  cut, 
have  also  been  recommended  as  a  standard  by  the  Safety 
Engineering  Board  of  the  Emergency  Fleet  Corporation. 
The  signals  are  described  as  follows: 

1.  Hoist — Forearm  vertical.  Make  small  horizontal 
circles  with  the  hand. 


UNIFORM   CRANE   SIGNALS,  AS   RECOMMENDED 

2.  Lower — Arm  extended,  hand  below  hip,  wave  fore- 
arm downward. 

3.  Stop — Arm  extended,  hand  level  with  hip.  Hold 
position  rigidly. 

4.  Rack — Arm  extended,  hand  just  above  hip,  fingers 
closed,  thumb  extended  horizontally,  jerk  hand  in  direc- 
tion of  racking. 

5.  Travel — Forearm  vertical,  hand  open.  Wave 
forearm  in  direction  of  travel. 

6.  Emergency  Stop — Arm  extended,  hand  level  with 
the  hip.    Move  hand  quickly  to  right  and  left. 

The  signals  should  be  posted  in  all  crane  cages  and 
should  be  observed  only  when  they  are  given  by  the 
proper  person. 

Tin  Production  of  Bolivia. — It  is  expected  that  the  tin  pro- 
duction of  Bolivia  in  1918  will  be  equivalent  to  a  yield  of 
28,000  to  30,000  tons  of  pig  tin.  The  major  part  of  this  is 
derived  from  seven  mines,  which  in  1918  are  expected  to 
produce  about  26,000  tons.  The  chief  producers  are 
Llallagua  and  Patiiio.  Bolivian  official  statistics  calculate 
tin  concentrates  on  the  basis  of  an  average  yield  of  60%, 
but  in  commercial  opinion  the  present  average  is  nearer 
62%.  Llallagua  is  supposed  to  get  about  70%,  and  the 
Patino  mines  about  65  per  cent. 
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The  Manufacture  of  Zinc  Oxide 

At  Monteponi* 
By  F.  Sartori 

The  idea  of  making  zinc  oxide  directly  from  ore  was 
first  advanced  in  Monteponi  as  early  as  1881,  by  Mr. 
Ferraris,  who  was  the  original  investigator  and  who 
assigned  to  the  Societa  di  Monteponi  a  patent  based 
on  the  use  of  ammonia.  Interesting  experiments  were 
made  between  1890  and  1900,  but  none  of  these  was 
on  a  large  scale.  About  1905  some  experimental  treat- 
ment of  zinky  lead  slag  was  undertaken  in  small  blast 
furnaces  of  special  design. 

It  was  not  until  May,  1906,  that,  in  view  of  the 
necessity  of  treating  the  zinc-bearing  ores  of  dolomitic 
gangue  of  the  type  predominating  in  the  Monteponi 
mines,  the  idea  of  using  a  converter  instead  of  a 
blast  furnace  originated.  The  first  series  of  experi- 
m.ents,  although  encouraging,  were  abandoned,  for 
several  reasons,  but  were  resumed  in  1908.  The  time 
required  to  get  this  far  m.ay  seem  long,  but  many 
tedious,  tentative  efforts  were  necessary  in  order  to 
devise  a  process  meeting  satisfactorily  the  special  con- 
ditions of  Sardinia,  where  coal  is  poor  and  costly. 
This  indicated  the  need  for  something  different  than 
the  Wetherill  process,  used  in  the  United  States,  which 
requires  from  1  to  1.5  ton  of  good  anthracite  per  ton 
of  ore. 

The  new  patent  assigned  to  the  Societa  di  Monteponi 
describes  a  process  of  reducing  zinc  ore  mixed  with 
lean  coal  in  a  converter  lined  with  refractory  material 
and  blown  with  air  at  high  pressure.  The  converter 
is  placed  under  a  combustion  chamber  wherein  the 
zinc  vapor  and  carbon  monoxide  are  burned,  the  prod- 
ucts of  combustion  passing  first  through  the  flues  of  a 
steam  boiler  and  thence  to  a  baghouse.  As  an  alter- 
native process,  the  converter  is  started  under  a  sep- 
arate hood  until  all  the  moisture  in  the  charge  is 
eliminated,  after  which  the  operation  is  continued  under 
the  combustion  chamber,  as  first  described.  The  first 
converter  was  installed  at  Bellavista,  about  the  end 
of  1908,  and  was  fbllowed  by  three  more  converters, 
which  were  provided  with  a  separate  cooling  and  filter- 
ing system.  For  the  treatment  of  fine  material  it 
became  necessary  to  build  a  plant  to  briquette  the  mix- 
ture of  ore  and  fuel. 

Eventually  a  new  plant  was  erected  at  Scalo,  near 
the  Monteponi  station  of  the  Royal  Sardinian  railway 
and  the  Portovesme-Monteponi  railway.  In  this  plant 
the  steam  boilers  following  the  converters  were  omitted, 
the  experience  at  Bellavista  having  been  unsatisfactory. 
The  space  between  the  boiler  tubes  choked  up  after  a 
few"  hours'  run.  The  question  of  the  utilization  of  the 
heat  produced  in  the  combustion  of  the  vapor  and  gas  is 
therefore  still  open. 

The  Scalo  plant  is  divided  into  two  sections,  the 
first  having  been  put  in  operation  in  1914,  and  the 
second  in  1917.  Each  section  consists  of  five  furnaces, 
with  supplementary  oxidation  chambers,  cooling  pipes 
and  baghouses.  The  converters  are  brought  from  the 
hoods  to  the  furnaces  by  means  of  electric  trucks. 
The  blowers,  exhausters,  and  all  other  machinery  of 
the  plant  are  electrically  driven. 

•AbHtract  of  a  papr-r  In  JieHoconti  delle  rlunloni  dell'  "As- 
Moclaziori';  mlnc;raria  narda."   I>fc«mber,   1917. 


The  baghouses  are  of  reinforced  concrete,  but  ti 
rest  of  the  plant  is  comprised  in  a  light  steel  strui 
ture  roofed  with  galvanized  sheet  iron,  the  north  si' 
only  being  closed.  The  plant  is  operated  continuous 
with  three  eight-hour  shifts. 

For  fuel,  anthracite  from  the  mines  of  Corung' 
developed  and  operated  by  the  Societa  di  Montepoi 
fs  used.  This  coal  carries  from  16  to  20%  of  as 
which  is  a  cause  of  serious  trouble  in  the  productii 
of  zinc  oxide;  wherefore  means  for  washing  the  cc 
'^^e  now  being  installed  at  Corungio. 

At  first  the  Monteponi  zinc  oxide  was  regarded  susj 
ciously  in  the  market,  owing  to  its  being  a  new  thii 
f>nd  also  because  it  is  not  quite  so  white  as  the  produ 
'•btained  by  burning  metallic  zinc.  However,  the  tra 
soon  discovered  that  the  paints  prepared  with  it  we 
excellent,  the  zinc  oxide  being  of  extremely  fine  chaK 
ter  and  capable  of  a  perfect  mixture  with  oil  witho 
the  need  for  further  grinding  or  classifying.  The 
paints  possessed  high  covering  qualities,  rapidly  dr 
ing  character,  great  durability,  and  high  enamelii 
properties.  The  zinc  oxide  contains  about  8%  of  les 
which  is  present  entirely  as  sulphate. 

The  total  production  of  zinc  oxide  in  the  Montepo 
plants  has  been  about  13,000,000  lb.     A  production 
3,500,000  lb.   in   1917  was   expected,   and  might  ha 
been  obtained  if  the  fuel  supply  had  been  adequa 


Mercury  Losses  in  Retorting* 
By  a.  Thomas 

I  am  inclined  to  think  that  estimations  as  to  the  k 
of  mercury  during  retorting  are  exaggerated  and  th 
the  retorting  plant  is  debited  with  deficiencies  whi 
really  are  due  to  the  presence  of  water  in  the  amalgai 
To  determine  the  actual  mercury  loss  which  takes  pla( 
the  water  present  in  the  amalgam  must  also  be  ( 
timated. 

Some  time  ago  tests  were  made,  under  working  co 
ditions,  to  find  out  the  amount  of  water  present 
amalgam.  A  receptacle  was  placed  at  the  discharge  ei 
of  the  condensing  chamber  to  receive  the  moisture  whii 
came  off  from  the  retort  some  time  before  the  mercur 
and  from  39,163  oz.  of  amalgam,  421  oz,  of  water  w 
recovered,  equal  to  1.07%.  Results  from  more  rece 
tests  indicated  that  12,612  oz.  of  amalgam  yielded  80  c| 
of  water,  equal  to  0.634%,  which  indicates  that  t! 
percentage  of  water  in  the  amalgam  is  not  constant. 

Usually  the  amount  of  mercury  called  for  after  ri 
torting  is  the  difference  between  the  weight  of  retortil 
bullion  recovered  and  the  weight  of  amalgam.  I  regr 
that  at  the  present  time  I  am  unable  to  give  data  sho^ 
ing  what  the  actual  mercury  loss  is  while  retortii 
amalgam,  as  it  should  to  be  taken  over  a  period 
be  of  value.  There  should  be  little  loss  of  mercui 
while  retorting  if  due  care  is  exercised  in  conducth 
the  operations,  sufficient  heat  and  time  being  allowed  fi 
the  complete  vaporization.  Close-fitting  joints  on  tl 
retort  doors,  and  proper  condensing  chambers  are  it 
peratively  necessary. 

Gold  Nuggets  are  still  being  found  in  Australia.  Oi 
recently  picked  up  at  Castlemaine,  Victoria,  weighed  17  c 
and  was  valued  at  $320. 


•Excerpt  from  Journ.  Clieni.,  Mft.  and  Min.  Soc.  ot  South  Afrl( 
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Smelting  and  Lead  Refining  at  the 
Bunker  Hill  Plant* 


By  C.  T.  Rice 


Details  of  the  design  and  operation  of  the  blast 
fiimaces  and  types  of  blowers  used.  The  arrange- 
ments for  lead  tapping,  the  sizes  and  types  of 
sundry  equipment,  and  modes  of  conveyance  of  the 
various  products  about  the  plant,  are  described, 
including  the  pumping,  by  centrifugals,  of  molten 
lead.  Details  of  the  Parkes  process,  and  the  use  of 
Faber  du  Faur  furnaces  in  refining  the  products, 
J  are  accompanied   by  a  number  of  illustrations. 

AN  ADDITIONAL  blast  furnace  is  to  be  added  to 
l\    the    smeltery    at    the    Bunker    Hill    &    Sullivan 
-L  -^  plant.     Separate  spurs  lead  to  the  top  of  each  of 
the   existing   furnaces,   placed   at   36-ft.    centers    (see 
Fig.  1).    As  the  furnace  gases  are  taken  off  by  a  "down- 
comer"  at  the  back,  of  the  furnace  and  underneath  the 
j     feed  floor,  the  latter  is  unobstructed.     It  is  partitioned 
I     off  from  the  rest  of  the  blast-furnace  building  so  as  to 
!     keep  out  the  furnace  gases  as  much  as  possible,  but  in- 
'     dividual  partitions  do  not  separate  the  charge  floor  of 
one  furnace  from  that  of  another,  as  at  Tooele.     The 


FIG.    1.      SPURS    TO    BLAST-FURNACE    BUILDING 

charge  doors  of  the  furnaces  are  carried  on  wheels  from 
tracks  inside  the  charge-car  tracks;  and  under  each 
door  is  a  6-in.  angle-iron  spreader  for  distributing  the 
charge  properly  in  the  furnace.  Each  spur  extends  out 
behind  in  a  tail  track,  so  that  the  charge  can  be  dumped 
at  any  point  along  the  furnace.  One  man  attends  to 
the  feeding  of  the  blast  furnaces,  and  there  are  two  men 
on  each  charge  car. 

The  blast  furnaces  are  48  x  180  in.  at  the  tuyeres, 
and  were  made  by  the  Traylor  Engineering  Co.  The 
feature  of  the  Bunker  Hill  furnace  is  that,  like  a  copper 
blast  furnace,  it  has  two  tiers  of  water  jackets  above 
the  crucible.  Except  for  the  fire  bricks  in  the  crucible, 
the  only  brickwork  about  the  furnace  is  the  6-in.  layer 
separating  the  water  jackets  from  the  top  plates.  Five 
jackets  run  lengthwise  with  the  furnace,  each  jacket 
having  two  tuyeres,  so  that  there  are  20  to  a  furnace. 

The  water,  which  is  pre-heated  in  the  top  jackets,  goes 
to  the  lower  bank,  and  a  warmer-running  furnace  is 
obtained,  and  the  extra  set  of  overflow  pipes  that  would 
otherwise  be  required  is  unnecessary.    A  comparatively 


low  furnace  results,  the  distance  from  bottom  of  crucible 
to  top  of  furnace  being  only  25  ft.  The  blast  for  the 
furnace  is  furnished  by  two  Ingersoll-Rand  turbo  blow- 
ers, each  having  a  capacity  of  12,000  cu.ft.  of  free  air 
per  min.  at  48  oz.  per  sq.in.  pres.sure.  These  turbo 
blowers  operate  at  4700  r.p.m.,  and  are  driven  by  her- 
ringbone gears  from  200-hp.  induction  motors  running 
at  1800  r.p.m.  Fig.  2  gives  an  idea  of  the  small  floor 
space  occupied. 

The  lead  is  taken  by  a  launder,  Fig.  3,  to  a  ladle  at 
the  front  of  the  furnace,  and  the  slag  is  tapped  into 


*The  fourth  of  the  series  of  articles  describing  the  design  and 
operation  of  the  Bunker  Hill  &  Sullivan  smeltery  and  refinery, 
that  began  in  the  July  20  issue. 


FIG.    2.      TURBO    BLOWER 

two  receivers  placed  in  series,  Fig.  4.  The  first  of  these 
settlers  is  6  ft.  in  diameter  by  3i  ft.  deep,  and  the  second 
is  5  ft.  in  diameter  and  2i  ft.  deep.  Simple  cast- 
steel  slag  spouts  are  used,  without  water  jackets.  Being 
comparatively  small,  and  as  the  blast  furnaces  are 
served  by  a  20-ton  traveling  electric  crane  (Fig.  5),  the 
settlers  are  changed  whenever  they  begin  to  slag  up, 
and  others  put  in.     In  this  way  their  effective  settling 
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capacity  is  kept  at  a  maximum,  and  all  matte  in  the 

slag  is  caught  in  them.     The  shells  from  the  slag  pots 

are,  nevertheless,  dumped  on  a  skuD  grizzly    (Fig.  6) 

and  broken  up  for  return  to  the  blast  furnaces.     This 

is  done  partly  to  recover  the  matte  vi^hich  may  possibly 

'have  found  its  vi^ay  into  the  shells,  but  mainly  because 

of  the  benefit  arising  in  speeding  up  the  furnace  by  the 

[addition  of  slag.     The  matte  is  tapped  from  the  set- 

i  tiers  into  small  ladles   (Fig,  7),  handled  by  the  crane, 

i  which  also  takes  the  lead  ladles  and  pours  the  contents 

*  directly  into  the  drossing  kettles  of  the  lead  refinery. 

The  slag  from  the  blast  furnaces  is  caught  in  130-cu.ft. 

motor-dumping  Treadwell  slag  pots  (Figs.  8  and  9),  and 

taken  to  the  slag  dump,  a  few  hundred  feet  away,  in  the 

neighboring  gulch,  by  a  10-ton  Baldwin-Westinghouse 

electric  motor.    As  the  blast  furnaces  are  placed  at  36- 

Ift.  centers,  and  roomy  platforms  are  provided  in  front 


FIG.    7.      HANDLING    MATTE   WITH    CRANE 

of  them,  the  working  space  around  the  furnaces  is  ample. 
The  furnace  charge  carries  from  35  to  40%  lead, 
being  nearer  the  higher  limit  more  frequently  than  the 
lower,  and  there  is  only  from  1  to  3  %  zinc  in  the  charge. 
This  is  mixed  so  as  to  obtain  a  slag  analyzing  32% 
FeO.  2  to  4%  ZnO,  32  to  33%  SiO„  16%  CaO,  and,  in- 


cidentally, 3%  MnO.  The  slag  from  the  blast  furnaces 
carries  1%  lead  (by  wet  assay).  OwiiiK  to  the  richness 
of  the  charge,  and  its  freedom  from  zinc  and  other  slag- 
stiffening  elements,  from  200  to  250  tons  of  ore  is 
smelted  by  each  furnace  per  24  hours.  The  matte  fall 
has  been  12%,  but  this  will  be  diminished  considerably 


FIG.    8.      TAPPING   SLAG   WITH    SLAG   CAR 

when  the  ore  is  given  a  double  roast  on  the  Dwight  & 
Lloyd  machines.  From  120  to  150  tons  of  drossed  bul- 
lion is  obtained  at  present  from  the  two  furnaces.  Fig. 
4  gives  a  good  idea  of  the  layout. 

The  only  details  in  which  the  blast-furnace  arrange- 
ment is  to  be  changed  will  be  to  put  larger  hoods  in 
front  and  to  install  a  larger  draw-off  pipe  and  fan,  so 
as  to  take  the  sulphur  smoke  and  fumes  away  more  com- 
pletely when  slag  is  being  tapped  or  matte  drawn.  But 
even  without  adequate  hoods,  both  the  blast-furnace 
building  and  the  lead  refinery  are  remarkably  free  from 
smoke  and  fume,  as  may  be  seen  from  the  accompanying 
illustrations,  which  I  took  in  the  course  of  the  usual 
running  of  the  plant.  There  is  a  concrete  floor  both  in 
the  blast-furnace  building  and  in  the  lead  refinery. 

The  Lead  Refinery 

The  lead-refinery  building  is  an  extension  of  the  blast- 
furnace building,  the  two  joining  on  the  side.  Conse- 
quently, the  molten  bullion  can  be  taken  directly  by  the 
traveling  electric  crane  to  the  drossing  kettles  of  the 
lead  refinery  (Figs.  10  and  11),  of  which  there  are  two 
(Fig.  12),  each  having  a  capacity  of  50  tons.  In  these 
the  lead  feed  for  the  softening  furnaces  is  accumulated, 
and  dross  is  taken  off  for  return  to  the  blast-furnace 
charge.  After  this  operation,  the  molten  metal  is  sent 
by  centrifugal  pump  through  pipes  to  one  of  two  soften- 
ing furnaces    (Fig.  13),  having  a  capacity  of  80  tons 
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each  and  fired  with  powdered  coal.  One  burner  that 
gives  a  flame  from  7  to  8  ft.  long  is  used  in  each  fur- 
nace, with  an  effect  similar  to  oil  or  producer  gas. 

Fig.  14  shows  the  molten  bullion  being  pumped  from 
a  drossing  kettle  to  one  of  the  softening  furnaces,  and 
Fig.  15  the  Rumsey  pump  that  is  generally  used  for  this 
purpose.  In  addition,  a  pump  specially  designed  by 
Bradley,  Bruff  &  Labarthe,  and  manufactured  by  the 
United  Iron  Works,  of  Oakland,  Calif.,  is  used.  Al- 
though the  driving  motors  are  mounted  directly  on  the 
frames  of  these  pumps,  and  are  immediately  above  the 
molten  lead,  they  do  not  heat  up  noticeably,  even  when 
the  pumps  are  run  continuously  for  several  hours,  and 
the  upkeep  is  not  great.  It  takes  about  half  an  hour  to 
empty  one  of  these  50-ton  drossing  kettles. 

A  10-ton  traveling  crane  equipped  with  a  two-motion 
winch,  which  has  been  electrified  at  the  smeltery  by 
mounting  a  motor  on  it,  so  that  the  horizontal  and  verti- 
cal travel  can  be  regulated  by  switch  cords  from  the 
floor  of  the  refinery,  is  used  in  moving  the  pumps,  mix- 
ers, and  press  from  one  kettle  to  another,  and  about  the 


FIG.    21. 


LEAD-REFINING    FURNACES,    SHOWING 
POWDERED-COAL  BURNER 


refinery.  At  the  softening  furnace  the  molten  bullion 
is  raised  to  a  temperature  between  1100  and  1200°  F., 
when  the  antimony  begins  to  rise  to  the  top,  and  is 
drossed  off,  together  with  some  of  the  lead.  This  dross 
carries  about  19%  antimony  and  65%  lead.  The  oper- 
ation takes  from  10  to  24  hours.  At  present,  the  dross 
from  the  softening  furnaces  is  being  held  until  an- 
other furnace  is  erected  for  converting  it  into  hard  lead. 

Parkes  Process  Used 

From  the  softening  furnaces  the  lead  bullion  flows  by 
launder  to  the  kettles,  where  it  is  treated  by  the  Parkes 
process  of  mixing  with  zinc  to  collect  the  gold  and  silver. 
The  first  skim  goes  to  the  silver  refinery,  and  th?  second 
skim  to  the  next  kettle,  to  supply  the  zinc  for  collecting 
the  first  skim  in  refining  the  next  kettle  of  metal.  Thus 
by  using  two  skimmings  a  richer  zinc  dross  is  obtained 
for  treatment  in  the  silver  refinery.  The  zinc  for  the 
second  treatment  is  added  in  bars  of  either  new  or  old 
metal.  The  first  skimmings  are  squeezed  in  a  Howard 
press  (Fig.  16),  and  the  zinc  is  mixed  with  the  bullion 
by  means  of  a  motor-driven  Howard  stirrer  (Fig.  17). 
In  Figs.  18  and  19  the  first  skim  is  being  taken  off  and 


squeezed  in  the  Howard  press  while  it  hangs  over  the 
kettle;  in  Fig.  20  the  second  skim  is  being  made. 

Faber  Du  Faur  Furnaces 

The  second  skim  is  accumulated  in  a  steel  pan  by  the 
side  of  the  kettle  to  form  a  cake,  but  the  first  skim, 
after  having  the  excess  lead  and  zinc  pressed  out  of  it, 
is  worked  around  on  an  iron  plate  coated  with  oil  to  keep 
the  dross  from  sticking,  and  cooled  into  a  granular 
product  that  can  easily  be  charged  into  the  retorts  of 
the  Faber  du  Faur  furnaces  in  which  the  zinc  is  driven 
off  and  the  lead-silver-gold  bullion  is  left.  At  p-es- 
ent  these  furnaces  are  in  the  silver  refinery,  but,  in 
order  to  provide  more  room,  they  will  soon  be  set  up  on 
the  lower  floor  in  the  extension  of  the  lead  refinery. 
Owing  to  the  increased  amount  of  lead  which  is  to  be 
made  by  the  blast  furnaces,  another  cupel  furnace  must 
be  installed  at  once.  At  present  the  retort  metal  from 
the  Faber  du  Faur  furnaces  is  cast  into  bars  before  go- 
ing to  the  cupel  furnace,  but  in  the  near  future  this 
retort  metal  will  be  taken  in  a  molten  condition  directly 
to  the  cupels. 

The  bullion  is  skimmed  until  a  crust  of  lead  begins  to 
form  over  the  molten  metal;  then  the  kettle  is  heated 
slightly  and  the  lead  pumped  to  one  of  the  two  refining 
furnaces,  each  having  a  capacity  of  80  tons  (Fig.  21), 
placed  on  the  lower  floor  of  the  lead  refinery,  together 
with  the  merchant  kettles  and  the  casting  machines. 

Each  softening  furnace  is  served  by  two  kettles. 
About  one-quarter  of  the  zinc  is  added  in  the  first  treat- 
ment and  about  three-quarters  in  the  second  operation 
of  a  kettle.  It  takes  about  12  hours  to  zinc  a  kettle. 
Pyrometers  are  used  in  measuring  the  temperatures  of 
the  bullion  bath  during  the  different  steps  of  refining. 

Between  0.5  and  0.6%  zinc  still  remains  in  the  soft 
lead  as  it  leaves  the  kettles;  so  in  the  refining  furnaces 
the  last  of  the  zinc,  together  with  the  copper  and  the 
trace  of  antimony  which  may  have  come  over  from  the 
softening  furnaces,  is  drossed  off.  The  two  refining 
furnaces  are  exactly  similar  to  the  softening  furnaces, 
being  heated  with  pulverized  coal,  and  have  a  capacity 
of  80  tons  each.  It  takes  about  12  hours  to  remove  the 
last  of  the  antimony,  zinc  and  other  impurities  which 
may  be  in  the  lead.  At  present  the  zinc-lead-antimony- 
copper  dross  obtained  at  the  refining  furnaces  goes 
back  to  the  blast  furnaces  for  re-treatment;  but  as 
soon  as  the  antimony  byproduct  furnace  has  been  com- 
pleted, this  material,  together  with  that  obtained  at 
the  softening  furnaces,  will  go  to  the  byproduct  fur- 
nace for  refining. 

Superintendent's  Accident  Insurance 
By  a.  L.  H.  Street* 

Where  decedent  took  out  an  accident-insurance  policy 
based  on  occupation  as  "ore-mine  superintendent,  super- 
vising only,  inside  and  outside  duties,"  the  fact  that 
he  had  been  temporarily  employed  as  timberman  for 
several  weeks  before  he  was  killed  in  a  snowslide  while 
traveling  on  a  pleasure  trip  did  not  invalidate  the  in- 
surance, holds  the  Colorado  Supreme  Court  in  the  recent 
case  of  Anderson  vs.  Midland  Casualty  Co.,  172  Pacific 
Reporter,  1067,  it  appearing  that  decedent  intended  soon 
to   resume   his   regular   occupation    as    superintendent. 


♦Attorney  at   law,   820    Security   Bldg..    Minneapolis.   Minnesota. 
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Temperature  Conditions  in  Deep  Mines 


THE  87th  annual  report  of  the  St.  John  Del  Rey 
Mining  Co.  contains  interesting  data  as  to  the 
ventilation  problem  at  that  company's  mine — the 
deepest  and  possibly  the  most  notable  gold  mine  in  the 
world.  According  to  the  superintendent,  G.  Chalmers, 
the  usual  investigations  with  reference  to  rock  and  air 
temperatures  have  been  carried  out,  as  in  previous  years. 
By  referring  to  the  chart,  it  will  be  noted  that  the 
most  interesting  feature,  the  rock  temperature  at  the 
time  it  is  opened,  represented  by  the  line  extending 
from  Horizon  14  to  Horizon  21,  varies  only  slightly  from 
the  dotted  continuation  of  the  line  A  E,  which  was 
determined  by  recording  the  rock  temperature  at  those 
two  points.  The  deviation  of  the  solid  line  from  the 
dotted,  showing  a  little  more  than  one  degree  over  that 
anticipated,  is  not  a  serious  increase,  and  is  possibly  due 
to  discrepancies  in  the  rock  temperature  readings  at 
A  and  E,  arising  from  local  mining  conditions  at  the 
time  the  readings  were  taken;  and  the  irregularities 
that  occur  in  the  other  lines  representing  both  rock  and 
air  temperatures  are  probably  to  be  accounted  for  in  the 
same  way.  It  will  be  noted,  however,  that  gradual  cool- 
ing of  both  rock  and  air  is  going  on.  Nevertheless,  in 
the  absence  of  a  cooling  plant,  it  is  slow,  as  will  be 
seen  at  Horizon  21,  where  the  temperature  of  the  rock 
in  November  was  115.7°,  and  now,  six  months  later,  is 
standing  at  114.4°.  The  highest  air  temperature  so 
far  reported  at  this  horizon  has  been  109°  F.,  dry  bulb. 
The  exceptional  heat  encountered  in  the  exploratory 
driving  in  the  lower  sections  of  the  mine  naturally  im- 
pairs efficiency ;  and  if  miners  can  get  positions  at  man- 
ganese and  other  mines  that  are  practically  on  surface 
they  naturally  prefer  them. 

It  is  uncertain  when  the  cooling  plant  will  be  re- 
ceived. In  the  meantime,  the  only  available  means  of 
improving  the  atmospheric  conditions  in  which  the 
miners  have  to  work  is  by  increasing  the  volume  of 
circulating  air.  On  Jan.  5  it  was  possible  to  remove 
the  150-hp.  motors  driving  the  Sirocco  fans,  and  sub- 
stitute 200-hp.  motors.  This  brought  the  speed  of  the 
fan  up  to  415  r.p.m. ;  and  in  the  fan  drift  the  volume 
of  air  circulating  was  raised  to  72,800  cu.ft.  per  minute 
— a  much  higher  reading  than  has  hitherto  been  taken. 
A  distinct  benefit  has  since  been  noticeable  under- 
ground. The  next  addition  to  air  volume  will  be  effected 
by  fans  in  tandem,  driven  from  the  top  of  the  No.  17 
winze  by  one  of  the  150-hp.  motors  removed  from  the 
Sirocco  fans. 

The  only  work  which  it  has  been  possible  to  do 
recently  in  connection  with  the  cooling  plant  has  been 
that  appertaining  to  the  large  building  which  will  be 
necessary  to  house  the  ventilating  apparatus.  The 
original  designs  were  discarded,  as  they  called  for 
materials  that  cannot  now  be  obtained,  because  of  the 
war.  Others  were  substituted,  the  cost  of  which  has 
risen  enormously.  Steel  pipes  purchased  in  Brazil  have 
been  tried  and  discarded.  An  aroeira'  structure  has 
also  been  thoroughly  considered,  and  may  possibly  be 
finally  adopted;  but  there  is  a  great  deal  of  iron  work 
in  the  design,  as  the  aroeira  at  our  disposal  is  not  of 
great  lengths  or  girth,  and  consequently  a  large  amount 


of  building  up  to  obtain  the  sizes  is  unavoidable.  Col- 
umns of  concrete  reinforced  by  old  steel  rails  with 
timber  craneways  appear  to  be  the  most  suitable, 
despite  the  fact  that  cement  is  now  selling  at  the 
enormous  price  of  £2  ($10)  a  barrel.  About  six  miles 
of  old  rails  will  be  required  for  the  reinforcing,  but 
fortunately  these  were  purchased  locally  second  hand, 
and  at  below  pre-war  prices. 

The  plant  has  increased  considerably  as  regards  the 
general  outline  arrangement  at  first  contemplated;  and 
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TEMPERATURE  CHART  OF  NOTED  BRAZILIAN  GOLD  MINE 

the  estimates  of  cost  have  risen  correspondingly.  The 
building  alone  is  a  large  undertaking,  under  existing 
circumstances.  Originally  the  intention  was  to  build 
it  at  the  top  of  the  shafts,  but  in  view  of  the  in- 
evitable delay,  owing  to  transportation  difficulties  (the 
plant  is  now  estimated  to  weigh  about  500  tons),  it  was 
finally  decided  to  place  the  structure  at  the  quarry  at 
the  adit  level;  and  though  this  change  compelled  the 
driving  of  a  level  800  ft.  to  the  "D"  shaft,  the  economy 
in  time  and  cost  of  erection  will  more  than  compensate 
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or  this,  as  the  tramway  system  from  the  central  rail- 
vay  and  the  shops  runs  to  the  site. 

It  will  be  realized  that  a  month  saved  in  the  starting 
ip  of  this  plant  will  be  a  matter  of  great  importance 
f  it  be  possible  to  reduce  to  a  more  reasonable  degree 
he  excessive  temperature  to  which  the  miners  in  the 
3wer  sections  are  subjected.  The  study  of  the  chart 
/ill  enable  any  one  to  realize  at  a  glance  that  the  day 
nust  come  when  operations  in  the  mine  must  cease  if 
he  workings  cannot  be  artificially  cooled. 


Safety  Precautions  and  Results* 

Under  present  conditions,  and  largely  on  account  of 
he  shortage,  inefficiency  and  migratory  character  of  a 
iroportion  of  available  labor,  the  prosecution  of  mine 
afety  work  sometimes  leads  to  discouragement.  The 
ontinuance  of  the  campaign  is  urgently  needed  in  order: 

1.  To  conserve  human  life. 

2.  To  conserve  man-power.  Every  accident  in  which 
.  miner  is  injured  incapacitates  him  for  a  certain  length 
f  time,  possibly  permanently.  At  this  time,  when  men 
re  needed  on  the  fighting  front  and  in  the  essential 
ndustries,  it  is  the  patriotic  duty  of  all  to  make  an 
ffort  to  conserve  man-power. 

3.  To  reduce  costs.  The  reduction  of  injuries  to 
niners  must  eventually  result  in  a  reduction  of  insur- 
nce  rates;  but  it  is  only  by  a  concerted  and  sustained 
ffort  that  this  condition  can  be  brought  about.  It  is 
i^ell  known  that  whenever  a  miner  is  killed  or  injured, 
he  particular  work  on  which  he  is  engaged  is  more  or 
ess  demoralized.  Frequently  much  repair  work  is  neces- 
ary  at  the  scene  of  the  accident.  There  is  seldom  an 
ccident  that  is  not  the  cause  of  financial  loss  to  the 
perator. 

Without  duplicating  what  has  been  written  in  former 
lafety  bulletins,  it  is  desired  to  direct  special  attention 

0  the  chief  causes  of  accidents  in  and  around  mines. 

1.  Fall  of  ground.  This  is  the  most  common  cause  of 
nine  accidents,  and  the  resulting  injuries  are  usually 
»f  a  serious  nature.  The  injured  man  is,  in  most  cases, 
emoved  from  the  ranks  of  the  physically  fit,  and  much 
uffering  is  brought  to  his  nelatives  or  dependents.  Also, 
ccidents  of  this  kind  are  costly  to  the  operator. 
i  serious  or  fatal  injury  from  falling  ground  usually 
auses  a  cessation  of  work  in  the  place  where  it  occurs, 
'frequently,  accidents  of  this  type  demoralize  work 
hroughout  the  whole  mine.  The  prevention  of  accidents 
rom  falls  of  ground  is  largely  in  the  hands  of  the 
inderground  bosses.  They  should  be  repeatedly  cau- 
ioned  to  exercise  vigilance,  and  frequently  to  warn  min- 
rs  of  the  necessity  of  picking  down  loose  rock.  The 
eduction  of  accidents  of  this  kind  will  go  a  long  way 
oward  cutting  down  the  total  of  accidents  from  all 
auses. 

2.  Handling  explosives.  The  careless  handling  of 
^plosives  is  the  cause  of  many  injuries  to  miners,  and 

1  great  loss  to  the  operator.  For  the  prevention  of 
iccidents  of  this  kind,  careful  attention  should  be 
lirected  to  the  proper  making  of  primers,  in  order  to 
)revent  misfires.  Great  care  should  be  used  in  the  ban- 
ning of  misfired  holes.     The  danger  from  misfires  is 


well  understood,  but  it  is  probable  that  their  cost  to  the 
operator  is  sometimes  overlooked.  The  improper  break- 
ing of  a  round  of  holes  in  a  drift,  crosscut  or  stope 
means  less  rock  or  ore,  possibly  a  day's  work  to  do  over 
again,  and  more  powder  to  be  used. 

3.  Falling  down  open  places.  Many  miners  are  killed 
and  injured  from  falls  down  unprotected  raises,  chutes 
and  bins,  A  certain  company  in  Michigan,  in  studying 
its  accident  record,  found  that  a  great  number  of  men 
were  being  injured  from  falls.  A  campaign  was  at  once 
begun  to  guard  all  open  places,  with  the  result  that  the 
following  six  months  showed  a  reduction  of  more  than 
50%  in  accidents  of  this  class.  It  is  a  simple  matter  to 
guard  open  places,  and  bosses  should  be  instructed  to 
give  close  attention  to  this  phase  of  safety  work. 

4.  Unguarded  machinery.  The  dangers  from  un- 
guarded machinery  are  well  understood,  and  certain 
regulations  are  prescribed  in  the  mine  safety  rules.  The 
proper  guarding  of  machinery  is  largely  a  matter  of 
common  sense.  Where  a  belt  or  pulley  is  exposed,  it  is 
not  difficult  to  devise  a  suitable  guard  for  it.  Precau- 
tions of  this  kind  are  imperatively  necessary. 


Recording  Experimental  Flotation  Tests 

By  Arthur  F.  Taggart* 

There  has  been  much  loose  talking  and  writing  con- 
cerning the  "mystery  of  flotation,"  particularly  with 
regard  to  so-called  "laboratory  tricks."  This  phrase  has 
been  used  to  connote  a  laboratory  flotation  experiment 
incapable  of  repetition  in  the  mill,  or  even  in  the  labora- 
tory by  any  experimenter  other  than  the  particular  one 
who  reported  the  original  work.  Such  talk  is,  of  course, 
utter  nonsense.  Any  man  with  a  scientific  or  technical 
education  knows  that  the  phenomena  of  flotation  func- 
tion according  to  definite,  fixed  physical  laws ;  and  that, 
if  the  conditions  of  any  given  experiment  are  repeated, 
the  result  previously  obtained  will  be  duplicated.  The 
following  form  was  devised  to  guide  investigators  in  the 
Hammond  laboratory  in  the  performance  and  recording 
of  flotation  test  work: 


Feed: 


ORIGINAL  RECORD  OF  FLOTATION  TEST 

Test  No 


Origin 

Method  of  treatment  from  time  of  cutting  sample  until  used  for  test . 


Approximate  mineral  composition 

Total  weight  of  charge,  solids gm. 

Assay  analysis: 


Number %Cu 

Reagents,  Oils: 

Laboratory 
Name  Number        Per  Cent.  Sp.gr. 


%Zn  %Fe         %  Insol. 


Lb. 
C.c.         Per  Cent 


Totals 

Other  reagents  .... 
State  order  of  adding . 


I   'Excerpted  from  bulletin  No.    13,  by  Edwin  Higgins,   issued  by 
[he  California  Metal  Producers'  Association. 


Water: 

Source .  

I/itmus  reaction 

Machine: 

Type  used 

Record  of  manipulation: 
Pre-agitation  period 

Duration nim. 

Speed    r.p.m. 

Quantity  of  water  added c-C. 

Per  cent,  solids 


♦Sheffield  Scientific  School,  Yale  University,  New  Haven.  Conn. 


Roughing — concentrate  period  (.underline  which  one) : 

Duration ., '"i°- 

t^peed    r.p.ni. 

Q  lantity  of  water  added    .    .        c.e. 

Weight  of  concentrate,  wet g'"' 

Weiglu  of  tailing,  wet gni. 

Weight  of  untreated  material  ovet) gm.  (Added  to  cleaner  tailing.) 

Froth  (underline  proper  descriptive  term); 
Texture:    Even,  uneven,  coarse,  fine 

Bubbles: 

Size  at  water  line  JD- 

Size  at  lip  line in- 
Character:  Klastic,  effervescent 

Quality:  Viscous,  tender 

Mineralization:  Hea\T.  niedium,  light;  gangue,  sulphide 

Persistence  of  froth  in  collection  pan: 

Thickness  of  froth  layer in.     After .  min. 

Thickness  of  froth  in  machine min.  after 

Frothing  starts in.  (Measure  thickness  from  lip  to  water  line.) 

Microscopic   examination 

Litmus  reaction 

Pulp: 

Litmus  reaction • 

Degree  of  flocculation  . 

llate  of  settling  in  spitz.kastcn 

Per  cent,  solids 

Note  anj-thing  remarkable  not  specified  above 


.in.  per  mm. 


Cleaning — Middling  period  (underline  which  one) 

Duration min. 

Speed    r.p.m. 

Quantity  of  water  added c.c. 

Weight  of  concentrate,  wet *.  . . gm. 

Weight  of  tailing,  wet gm. 

Froth  (underline  proper  descriptive  term) : 
Texture:   Even,  uneven,  coarse,  fine 
Bubbles: 

Size  at  water  line in. 

Size  at  top  of  froth in. 

Character:   Effervescent,  elastic 
Quality:  Viscous,  tender 
Mineralization:   Ueavy,  medium,  light;   gangue,  sulphide 

Persistence  of  froth  in  collection  pan : 

Thickness  of  froth  layer  after min in. 

Thickness  of  froth  in  machine    min.  after  frothing  starts 

in.  (Measure    distance    from   lip    to    water   line.) 

Microscopic  examination:   


Litmus  reaction . 


Pulp: 

Litmus  reaction 

Degree  of  flocculation 

Rate  of  settling  in  spitzkasten in.  per  min. 

Per  cent'  solids 

Temperatures: 

At  beginning Degrees  C. 

At  end  of  pre-agitation  period Degrees  C. 

At  end  of  rougher  period Degrees  C. 

At  end  of  cleaner  period , Degrees  C. 


Metallurgical  results: 

Weight  of 
Product,  Gm.   %   Cu 

Heading 

Tailing 

Concentrate 

Cleaner  tailing 

Ratio  of  concentration 
Pf-r  cent,  indicated  ex- 
traction 
Pounds  oil  i>er  ton 

Pounds i)er  ton 

Remarks 


%Zn 


%Fe         %  Insol. 


Date 

Operator. 


Calculations  by. 
Checked  by    .    . 


Experience  with  several  thousancJ  tests  has  shown 
that  the  record  furnishes  sufficient  ciata  for  the  repeti- 
tion of  any  test,  with  a  certainty  that  the  results  of 
that  test  can  be  duplicated.  I  have,  further,  taken  tests 
so  recorded  as  guides  for  mill  runs  and  found  that  pro- 
portional quantities  under  mill  conditions  gave  results 
which  duplicated  laboratory  indications.  This  fact  seems 
almost  too  obvious  to  dignify  by  definite  statement, 
but  is  related  here  in  the  hope  that  it  may  impress  the 
directors  of  the  many  commercial  flotation  laboratories 
in  the  country  with  the  importance  of  adopting  a  similar 
form  of  record,  to  the  end  that  their  data  may  be  avail- 
able for  their  own  Cand  eventually  for  others')  intel- 
ligent u.se,  when  the  memory  of  the  operator  is  no  longer 
available  to  .supplement  the  meager  record  usually  made. 


Mine  Smithy  Reverberatory  Fiirrace  * 
By  r.  Craib 

Owing  to  scarcity  and  abnormal  cost  of  materials, 
considerable  attention  is  being  paid  to  the  reverbera- 
tory furnace  as  an  adjunct  to  the  smithy,  by  which 
means  forgings,  stems,  shoes,  dies  and  similar  parts, 
are  made  from  scrap.  Most  mines  have  scrap  heaps 
which  in  pre-war  days  were  looked  upon  as  worthless, 
but  today  they  have  become  a  valuable  asset. 

A  furnace  was  installed  at  the  Simmer  &  Jack  Pro- 
prietary Mines  about  four  months  ago,  and  its  initial 
operation  was  accompanied  with  the  usual  failures  in- 
cidental to  most  new  undertakings.  An  improvement 
was  effected,  however,  by  the  addition  of  forced  draft 
below  the  fire  grate,  which  is  produced  by  a  jet  of  steam 
that  injects  air  into  a  closed  ash  pit,  and  that  can  be 
regulated  to  suit  any  temperature  required.  The  run- 
ning cost  of  this  furnace  is  $14  per  shift  of  eight  hours,  j 
which  includes  supervision,  white  and  native  labor, 
coal  and  steam.  The  following  is  an  account  of  some 
of  the  work  which  has  been  accomplished,  and  whicl^ 
would  never  have  been  attempted  on  the  forge,  on  ac- 
count of  the  prohibitive  cost: 

Battery  Shoes 
Battery  shoes  which  have  had  the  shanks  broken  oflfi 
are  heated  in  the  furnace,  usually  five  at  a  time,  and^ 
by  means  of  hammer  and  die  are  reshanked.  Sixteen 
shoes  can  be  reshanked  in  this  way  during  the  shif *".  fnd. 
152  have  been  treated  in  this  manner.  It  is  also  inter- 
esting to  know  that  not  one  of  the  shoes  so  treated 
has  since  broken.  A  novel  method  in  making  complete 
shoes  from  two  old  cam  bosses  and  one  broken  tappet  is 
as  follows :  The  tappet  is  cut  in  halves,  which  provides 
center  plugs  for  the  cam  bosses.  Each  set  is  then 
welded,  drawn  down,  and  shanked,  forming  two  complete 
shoes  9  X  10^  in.  long.  The  time  in  making  shoes  in  this 
way  is  3i  hours  each. 

Battery  Dies 

Battery  dies  are  made  from  five  old  ones  by  placing 
one  above  the  other,  welding  into  a  solid  mass,  and  form- 
ing under  the  hammer.  One.complete  die  can  be  turned 
out  per  hour  by  this  method.  Another  method  of  mak- 
ing dies  is  by  cutting  a  broken  tappet  in  halves  and 
filling  the  center  holes  with  worn-out  shoes;  this  forms 
the  material  for  making  two  dies.  It  is  found  that  the 
life  of  these  dies  compares  favorably  with  that  of  the 
imported  article. 

Battery  Stems 

Battery  stems  are  made  by  fagoting  small  pieces  of 
iron — the  largest  piece  being  not  more  than  14  lb. 
weight — and  drawing  down  to  the  required  diameter. 
Owing  to  the  hammer  serving  this  furnace  being  too 
small,  it  is  impossible  to  fagot  a  bloom  sufficiently  large 
to  form  one  complete  stem;  therefore  it  is  necessary  to 
weld  short  pieces  together.  One  complete  stem  was 
made  by  using  the  previous  bloom  as  the  foundation  for 
the  next,  and  in  this  manner  an  unwelded  stem  was 
produced  at  a  cost  of  $35.50.  This  stem  is  now  work- 
ing, and  apparently  it  is  fully  as  good  as  anything 
«>ver  imported. 

♦Excerpt  from  tlie  Journal  of  the  Chem.,  Met.  and  Min.  Sec. 
-»f  South  Africa. 
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Bushes  for  battery  heads  are  economically  made  by 
means  of  the  furnace,  as  a  great  number  can  be  heated 
at  one  time.  Not  only  has  the  furnace  been  of  value  to 
the  mill,  but  it  has  actually  become  a  necessity  to  other 
departments,  and  all  smaller  forgings  required  at  the 
Simmer  &  Jack  properties  in  future  will  be  made  from 
fagoted  iron  produced  on  the  property.  One  complete 
set  of  loading  box  forgings  was  made  from  this  iron 
a  few  weeks  ago,  which  previously  had  always  been 
made  from  mild  steel,  or  "Lowmoor"  iron,  on  account 
of  the  number  of  square  holes  which  had  to  be  punched 
in  them.  The  fagoted  iron  stood  the  test  of  forging 
splendidly. 

Two  tons  of  scrap  iron  was  made  into  chair  plates 
for  60-lb.  rails.  This,  by  the  usual  method,  would  have 
been  impracticable  on  account  of  cost.  The  furnace  has 
also  been  of  service  in  the  annealing  of  skip  connec- 
tions, such  as  draw-bars,  shackles,  pins  and  like  acces- 
sories, giving  the  article  an  even  temperature,  which 
cannot  be  procured  by  means  of  the  forge. 

Boilermakers  also  welcome  the  furnace  for  flanging, 
dishing  and  working  of  plates.  A  smart  piece  of  work 
was  performed  the  other  day  in  the  dishing  of  a  l-in. 
plate  to  form  the  rose  of  an  8-in.  foot  valve.  The  job 
was  completed  in  five  hours,  though  in  the  ordinary  way 
it  would  have  taken  three  days.  Sixty  pieces  of  1-16- 
in.  plate,  14  in.  in  diameter,  were  flanged  to  a  depth  of 
1  in.  by  means  of  furnace,  die  and  hammer  in  five  hours. 
The  fagoting  of  wire  ropes  has  not  been  as  successful 
as  was  anticipated,  on  account  of  slight  flaws  in  the  ap- 
parently solid  bloom,  and  this  also  applies  to  the  fagot- 
ing of  broken  jumper  steel.  A  few  of  the  Jackhamer 
pistons  which  have  been  made  from  these  blooms,  how- 
ever, show  that  in  all  other  respects  this  would  be 
splendid  steel  for  the  purpose.  Probably  when  pro- 
duction in  quantity  is  required,  a  remedy  will  be  found 
to  overcome  this  diflSculty. 


to  climatic  conditions,  especially  to  an  acid-laden  at- 
mosphere, which  rapidly  destroys  corrugated  iron. 
The  sheets  are  also  fireproof  and  are  poor  conductors 
of  heat. 


Substitute  for  Corrugated  Iron  * 

Efforts  to  practice  economy  in  the  use  of  steel  and 
iron  have  resulted  in  the  production  of  a  satisfactory 
substitute  for  corrugated  iron  and  sheets.  It  is  an 
asbestos-cement  roofing  material.  During  the  last  year 
a  large  plant  has  been  built  in  England  for  manufac- 
turing this  product.  The  method  of  making  it  is  as 
follows :  After  being  finely  ground  and  freed  from  ex- 
traneous matter,  the  asbestos,  which  acts  as  the  rein- 
forcing agent,  is  mixed  with  portland  cement  in  the 
proportion  of  about  1  to  6,  and  made  into  a  paste  with 
water.  This  paste  is  then  taken  to  a  machine  of  the 
paper-making  type,  where,  on  a  large  revolving  drum, 
it  is  formed  into  sheets  or  felts.  After  the  sheets  have 
been  trimmed  to  size,  the  corrugations  are  impressed 
on  them.  The  important  condition  for  this  operation 
is  to  insure  that  the  tops  of  the  corrugations 
are  as  strong  as  the  other  parts  of  the  sheets.  Finally, 
the  sheets  are  subjected  to  a  "seasoning"  process.  The 
corrugations  are  made  to  the  3-in.  pitch  which  is  usual 
with  corrugated  iron  sheeting,  not  to  the  2i-in.  foreign 
pitch,  and  they  can  therefore  readily  be  used  to  repair 
roofs  of  corrugated  iron.  One  of  the  chief  advantages 
claimed  for  the  material  is  its  durability  and  resistance 


Jus'  Minin' 

By  D.  E.  Charlton 

Now,  pardner,  it  'ardly  seems  fittin'. 

Wen  tha  'ole  bloody  worl's  upside  down, 
For  me  an'  you  'ere  to  be  sittin' 

An'  cursin'  at  each  bloody  roun'. 
Coorse  now  I  ain't  sayin'  nothin' 

Bout  'ow  cost  of  things  'as  gone  'igh, 
For,  damme,  m'son,  there's  no  bluffin'. 

As  to  wot  a  man's  pay  check  will  buy. 
Wen  they  talk  of  the  'igh  cost  of  livin', 

We'll  h'agree  that  tha  h'argument's  true, 
But  tha  wages  is  'igher  they're  givin' 

So  tha  h'old's  just  tha  same  as  tha  new. 

My  feyther,  in  ol'  days  in  Cornwall, 

'E'd  perch  me  on  top  of  'is  knee 
And  tell  that  a  gert  bloody  mud  ball 

Never  gathers  no  moss  if  it  be 
That  its  pitchin'  and  rollin'  and  tumblin'. 

So  tha  same  'olds  as  true  for  us  both; 
If  we  start  h'out  a-grumblin'  and  stumblin', 

To  once  settle  down  we'll  be  loath. 

I  naws  that  they're  payin'  gert  wages 
In  tha  shipyards  and  places  like  they. 

But,  damme,  tha  right  sort  of  stages 
Is  'ere;  and  it's  'ere  that  we  stay. 

'Tis  minin',  m'son,  that  we're  doin'. 

So  why  should  thee  bother  your  'ead, 
Wen  we  naws  that  tha  shif  boss  is  stewin' 

For  'twas  only  today  that  'e  said: 
"Boys,"  says  'e,  as  we  piled  on  tha  cages, 

"We  mus'  cut  out  tha  'five'  on  tha  shif, 
"For  thee  naws  that  tha  conflic'  that  rages 

"Will  not  cease  'til  they've  driven  a  drif 
"Clean  through,  an'  they've  mucked  up  tha  Kaiser 

"An'  the  rest  of  Ms  'ideous  crew. 
"I'm  dependin*  that  thee'U  answer  'Aye,  sir,' 
.     "Wen  tha  fussin'  and  fightin'  is  through. 
"For  each  bloody  one  'as  a  duty 

"Jus'  tha  same  as  a  fightin'  man  now, 
"An'  copper  these  days  is  some  beauty 

"For  it's  'ammerin'  Fritz  in  tha  row." 

So  'and  me  that  there  bloody  drill  bit. 
An'  turn  on  tha  h'air  good  an'  strong. 

An'  we'll  sen'  all  tha  'uns  to  tha  'ell-pit 
If  it's  copper  they  wants.    Gos'  along. 


•Abstracted   from    the   South   African   Mining   and   Engineering 
Record. 


Natural  Grecian  Cement 

The  volcanic  island  of  Santorini,  in  the  ^gean  Sea, 
produces  a  natural  cement  called  Portselana,  which, 
mixed  in  certain  proportions  with  lime  and  sand,  is  an 
excellent  substitute  for  the  best  cement,  states  a  con- 
sular report.  Portselana  has  been  used  for  many  cen- 
turies and  is  still  being  utilized  throughout  the  Near 
East  in  the  construction  of  bridges,  harbor  works, 
breakwaters,  forts,  lighthouses,  and  similar  structures, 
in  the  Mediterranean,  the  Black  Sea,  and  the  Adriatic. 
With  it  the  Venetians  constructed  the  great  fort  of 
Monemvasia  and  Nauplia,  the  then  Gibraltar  of  the 
eastern  Mediterranean,  the  foundations  of  which  are 
in  the  sea,  intact  and  immovable  now  after  many  cen- 
turies. The  forts  of  Crete  and  those  of  the  Dardanelles 
are  also  built  with  Portselana. 
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Labor  Trouble  in  Reduction  Works 

In  the  Oct.  12  issue  of  the  Journal  there  appeared 
an  article,  by  Paul  T.  Bruhl,  which  had  for  its  pur- 
pose the  improvement  of  the  morale  of  an  essential 
group  of  workers  in  the  metal-mining  industry — the 
milling  crew.  As  an  attempt  to  raise  the  efficiency 
of  operations  by  increasing  the  camaraderie  that 
may  in  isolated  instances  exist,  or  to  bring  such  a 
spirit  into  being  in  the  majority  of  cases,  the  paper 
was  welcome;  and  it  will  doubtless  give  rise  to  expres- 
sions of  opinion  from  some  who  may  view  the  question 
from  another  standpoint,  as  well  as  from  those  who 
may  be  in  agreement  with  the  sentiments  advanced. 

The  contributor  expresses  the  opinion  that  an  ap- 
parent lack  of  enthusiasm  among  the  reduction-works 
staff  may  be  remedied  to  some  extent  by  making  things 
easier  for  the  millmen — by  improving  the  conditions 
of  those  who  receive  orders  from  the  shift  bosses. 
Metallurgical  nomenclature  is  in  a  state  of  uncertainty 
at  all  times,  and  is  governed  by  no  generally  accepted 
law.  The  use  of  the  term  "millman"  is  arbitrary,  and, 
in  this  instance,  apparently  refers  to  those  who  may 
enter  as  unskilled  helpers,  and  may  become,  under 
the  direction  of  the  shift  bosses,  competent  workmen. 

With  inexplicable  solicitude  this  body  of  helpers  is 
singled  out  for  special  consideration.  No  objection 
will  be  made  to  the  contention  that  their  pay,  if  only 
a  living  wage,  must  be  increased;  but  it  is  doubtful 
that  there  will  be  unanimous  agreement  with  the  senti- 
ment that  waning  enthusiasm,  arising  from  conditions 
which  must  often  be  patiently  borne  by  many  other 
classes  of  educated  and  trained  men  in  positions  of 
responsibility,  must  be  stimulated  with  bonuses.  Such 
a  suggestion  presents  points  of  similarity  to  the  prac- 
tice of  prescribing  habit-forming  drugs,  where  dosage 
is  subsequently  increased  (at  the  sole  desire  of  the 
patient)  to  an  almost  unbelievable  point,  and  the  net 
result    is   usually   nil   or   even    negative. 

Millmen,  it  is  averred,  have  no  stake  in  the  welfare 
of  the  concern.  In  the  majority  of  instances  neither 
have  their  bosses,  nor  their  bosses'  bosses,  for  that 
matter;  and  no  particular  reason  is  evident  why  they 
should  be  singled  out  for  special  consideration.  The 
shift  bo.sses  above  them,  the  roustabouts  below  them, 
are  equally  worthy  of  attention;  and  any  scheme  of 
profit-sharing  should  be  mutual  and  comprehensive,  and 
should  include  all  the  employees — those  working  in  the 
humblest  capacity  as  well  as  those  who  are  carrying 
out  their  duties  in  executive  positions  under  binding 
legal  agreements. 

Reference  is  made  to  the  constant  shifting  from  job 
to  job  on  the  part  of  the  millman;  but  this  fact  must 
indicate  irresponsibility  as  well  as  individual  inde- 
pendence, even  if  discontent  is  justified.  What  other 
class  of  men  in  a  mill  are  able  to  flit  from  camp  to 
camp,  earning  sufficient  at  intcrv.'ils  io  live  during  the 


periods  of  leisure  that  intervene — who  are  carefree 
enough  to  let  the  morrow  take  care  of  itself?  What 
other  reduction-plant  worker  can  be  certain  to  find 
employment  with  equal  facility?  Among  the  superin- 
tendent class,  such  improvidence  would  be  impossible, 
or,  if  indulged  in,  would  lead  to  financial  ruin  and 
professional  suicide.,  Even  foremen  are  usually  too 
dependent  on  their  wages  to  risk  unemployment,  and  ; 
seldom  leave  their  positions  unless  for  sound  reasons. 

The  question  is  open  for  discussion,  but  it  is  doubtful 
if  any  permanent  good  can  result  from  the  practice 
of  subsidizing  a  favored  section  of  workers  whose 
preparatory  training,  in  order  to  obtain  what  is  gen- 
erally conceded  is  a  satisfactory  and  adequate  wage, 
is  usually  negligible,  and  whose  personal  effort  and 
expenditure  in  this  connection  are  seldom  conspicuous. 

In  those  instances  where  extra  payments  on  account 
of  improved  results  are  justified,  it  is  certainly  reason-  i 
able  to  insist  that  prizes  given  shall  extend  to  all 
concerned.  Too  often  has  the  absurdity  occurred,  in 
mill  work,  of  unskilled  men  receiving  bonuses  for  higher 
output  or  better  returns  which  have  arisen  almost  en- 
tirely as  a  result  of  the  untiring  efforts  and  self-acquired 
mental  and  technical  efficiency  of  the  mill  superin- 
tendent or  his  immediate  subordinates,'  who,  being 
salaried  officials,  may,  according  to  the  rule  with  many 
companies,  receive  no  share.  Under  such  conditions 
the  trained  man  in  the  responsible  position  has  every- 
thing to  lose  and  nothing  to  gain.  The  unskilled 
worker's  position  is  the  reverse. 

As  a  class,  technically  trained  and  experienced  plant 
superintendents  and  their  assistants  are  equally  deserv- 
ing of  better  treatment  and  of  remuneration  more  in 
keeping  with  their  responsibilities.  A  considerable 
advance  in  the  average  emoluments  will  be  necessary 
to  place  the  mill  superintendent  in  a  position  as  com- 
paratively independent  of  worry  and  anxiety  over  finan- 
cial matters  and  the  uncertainties  of  the  future  as 
is  the  millman  of  today  at  his  present  rate  of  wages,   j 

Morale  can  be  improved  by  a  radical  increase  in  the 
loyalty  of  employees  toward  their  bosses,  as  well  as 
by  improving  the  working  and  living  conditions  of 
all  classes.  Additional  and  frequent  grants  of  money 
and  bonuses  to  those  who  care  nothing  for  the  risk  of 
immediate  dismissal  and  who  can  growl  with  impunity 
because  they  are  free  of  responsibilities,  will  act  only 
as  a  temporary  soporific  which  must  inevitably  lead 
to  ultimate  if  not  immediate  dissatisfaction.  If  the 
element  of  personal  loyalty  is  not  present  among  all 
grades  of  the  mill  crew,  it  is  absurd  to  talk  about  esprit 
de  corps,  for  the  men  do  not  realize  the  meaning  of  that 
or  any  equivalent  phrase. 

An  example  of  the  amazing  offers  made  to  technical 
men  looking  for  positions  of  responsibility  in  milling 
plants  is  given  in  the  current  Bulletin  of  the  A.  I.  M.  E. 
A  mill  superintendent  is  required  for  an  African 
development    company.     He    must    be    experienced    in 
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modern   metallurgical   practice,   presumably   of   copper, 
and  a  capable  manager  of  native  and  other  labor. 

The  aspiring  applicant  is  expected  to  find  the  money 
and  take  all  the  risks  of  a  voyage  to  Africa  and  a  long 
railway  journey  to  the  mine,  as  there  are  no  deposits 
near  the  coast.  Delays  in  times  like  the  present  are  in- 
evitable, but  the  company  will  lose  nothing  by  this,  as 
it  is  stipulated  that  salary  will  begin  on  the  day  of 
arrival.  If  the  applicant  is  a  married  man,  he  will 
deceive  about  $600  when  he  gets  to  Africa,  to  go  toward 
la  reestablishment  of  his  finances,  this  sum  being  pro- 
vided to  compensate  for  all  expenses  incurred.  He  will 
be  allotted  an  unfurnished  room  or  house  at  the  mine  at 
Iwhich  he  and  his  family  can  camp,  and  where  such 
[elementary  comforts  as  free  light,  water,  and  sanitary 
service  will  be  provided.  His  salary  will  be  about  $300 
a  month,  and  the  company  will  make  a  six-months'  con- 
tract with  him,  at  the  termination  of  which  he  can  or 
must  return  to  his  home  at  his  own  expense. 
j  The  absurdity  of  the  whole  proposition  makes  the  ap- 
peal laughable,  but  it  affords  an  insight  into  the  attitude 
of  too  many  mining  companies  toward  men  of  technical 
training  and  experience  that  they  are  anxious  to  obtain, 
whom  they  would  entrust  with  positions  of  the  highest 
responsibility,  and  from  whom  they  expect  loyal  sup- 
port and  unceasing  effort. 

It  is  to  be  hoped  that,  when  fairness  is  being  dealt 
out  to  the  milling  crew,  the  superintendent  and  his  asso- 
ciates will  not  be  forgotten.  "Technician." 

New  York,  Oct.  20,  1918. 


Enticing  Labor  Away  From  Work 

The  papers  this  morning  contain  display  advertise- 
ments inserted  by  the  U.  S.  Employment  Service,  of 
free  excursions,  free  transportation  and  free  meals. 
On  the  front  of  the  Government  Employment  office 
there  is  a  big  placard  reading  "Free  Excursion  to 
Nitro  Today." 

In  other  words,  in  the  effort  to  recruit  labor  for  the 
shipyards  and  munition  plants,  the  Employment  Service 
is  playing  on  the  love  of  excitement  and  adventure  of 
the  people;  and  by  so  doing  encouraging  the  tendency 
to  wander  from  job  to  job,  which  is  destroying  the 
efficiency  of  workers  throughout  the  country.  This  in 
a  state  where  a  large  proportion  of  the  mines  are 
threatened  with  the  necessity  of  closing  down,  on  ac- 
count of  the  shortage  and  inefficiency  of  labor. 

It  may  be  that  labor  is  needed  even  more  urgently 
for  the  nitro  plants  than  for  the  mines,  and  it  is  con- 
ceivable that  it  might  become  necessary  to  close  down 
some  of  the  latter.  But  it  is  inconceivable  that  either 
munition  plants  or  mineral  production  will  be  benefited 
by  a  policy  which  encourages  men  to  drift  from  West 
to  East  and  back  again,  or  from  one  mine  to  the  next, 
spending  two-thirds  of  their  time  in  "free  excursions." 

It  is  not  so  much  a  question  or  hours,  wages,  or  con- 
ditions of  work,  as  the  desire  for  novelty,  that  induces 
the  laborer  to  change  from  one  place  to  another.  He  is 
being  educated,  by  this  mistaken  policy,  to  drift  from 
job  to  job,  at  the  expense  of  the  Government  or  of 
private  employers.  I  know  of  no  greater  danger  con- 
fronting this  country  today.  Our  armies  can  beat  the 
Huns,  but  this  condition  threatens  to  beat  America. 

Denver,  Colo.,  Oct.  10,  1918.  X. 


The  Iron  Ore  of  Brazil 

The  summary  of  E.  C.  Harder's  remarks  on  the 
Brazilian  iron-ore  situation  published  in  the  Journal 
of  June  1,  1918,  contains  some  statements  and  inferences 
not  justified  by  the  facts.  First  and  most  important  of 
all,  the  iron-ore  district  mentioned  by  Mr.  Harder  refers 
only  to  that  field  at  present  the  most  accessible.  Its 
ore  content  aggregates  about  3 J  billion  tons,  and  the 
deposits  extend  along  the  Central  R.R.  around  Congon- 
has,  Burnier,  Bello  Horizonte,  Ouro  Preto,  Caraga, 
Sahara  and  Santa  Barbara.  These  cities  are  all  served 
by  the  Central  R.R.,  who.se  traffic  capacity  is  estimated 
at  about  2,000,000  tons  annually.  Mangane.se  ores  are 
being  transported  from  this  same  district  by  this  rail- 
way at  the  rate  of  55,000  to  60,000  tons  monthly,  and 
such  traffic  could  be  doubled,  as  night  trains  are  run, 
as  yet,  on  only  one  section. 

The  deposits  bought  by  foreign  concerns  are  situated 
around  Itabira  do  Matto  Dentro,  80  miles  from  Ouro 
Preto,  the  center  of  the  deposit  referred  to,  and  an 
authority  in  this  matter  has  said  that  they  will  fur- 
nish ores  for  50  times  50  hundred  years.  But  the 
Victoria  a  Minas  Ry.  is  a  narrow-gage,  single-track, 
badly  constructed  road,  totally  unable  to  take  such  traffic 
at  normal  rates,  or  even  the  transportation  of  cereals, 
metal  pigs  and  hardwood  logs.  Its  last  station  is  now 
100  miles  from  Itabira,  Neither  could  Victoria  harbor 
accommodate  the  necessary  fleet  for  the  transporta- 
tion of  ores. 

The  future  double-track  broad-gage  electrically  oper- 
ated railway  will  go  to  Santa  Cruz  harbor,  near  the 
mouth  of  the  Rio  Doce.  The  state  government,  it  is 
said,  desirous  of  developing  commercial  activity  at  the 
capital,  Victoria,  asked  the  Federal  government  for  the 
concession  of  Santa  Cruz  harbor,  to  facilitate  the  ex- 
portation of  iron  ores,  as  no  plans  had  been  made  by 
the  Federal  officials  for  developing  that  fairway. 

So  things  stand.  Everything  points  to  the  fact  that, 
in  order  to  build  the  railroad  and  the  harbor,  a  large 
expenditure  of  money  will  be  required,  moderate  esti- 
mates of  which  run  to  $60,000,000.  Of  course  this  same 
railway,  by  m.eans  of  branch  roads  extending  40  to  80 
mile??  on  either  side,  will  tap  other  and  equally  important 
iron-ore  fields.  The  Federal  government  recently  signed 
a  decree  providing  for  the  construction  of  branch  rail- 
ways to  the  mines,  and  for  the  issue  of  a  loan  at  5% 
for  12  years,  provided  adequate  samples  of  the  ore  are 
submitted  to  the  government  and  the  project  is  ap- 
proved as  warranting  the  expenditure  involved.  The  ex- 
tensive coal  fields  in  southern  Brazil  are  now  being  ex- 
plored with  the  support  of  the  Federal  government,  and 
it  is  probable  that  coke  will  be  available. 

As  to  the  mineral  resources  of  Brazil,  they  are  in- 
calculable. This  will  be  readily  comprehended  if  it  be 
considered  that  Brazil  equals  continental  United  States 
in  area,  though  practically  unsurveyed.  The  great 
authority  on  Brazilian  mineral  resources  is  Baron 
Eschwege,  who  went  through  the  country  in  1812 !  The 
ascertainable  facts  lead  to  the  conclusion  that,  as  regards 
iron  ores,  three  districts  at  least  are  of  equal  value  and 
importance  to  the  field — in  Itabira  do  Matto  Dentro — in 
western  Minas  Geraes,  Goyaz  and  Matto  Grosso. 

E,  JACY  MONTEIRO. 

Riacho  das  Vares,  Minas  Geraes,  Brazil,  Aug.  14,  1918. 


A  Suggestion  to  Mining  Companies 

While  I  was  in  Denver,  I  went  to  hear  L.  H,  Knight, 
a  member  of  the  Foreign  Legion  of  France,  deliver  an 
address  at  the  members'  council  of  the  Denver  Civic 
and  Commercial  Association.  Knight  is  no  orator,  but 
he  is  an  inspiring  and  effective  speaker  after  he  gets 
warmed  up  and  forgets  himself  and  lives  again  through 
his  experiences.  I  believe  that  he  is  most  effective  in 
making  his  hearers  realize  how  much  the  soldier  over 
there  depends  upon  the  worker  over  here.  Mr.  Knight 
is  a  graduate  of  Princeton,  an  ordained  minister,  but 
a  man  who  believes  in  killing  Germans  as  fast  as  he  can, 
and  who  is  proud  that  he  has  killed  several.  He  does 
not  seem  to  be  a  fighter,  but  when  he  gets  started  he 
makes  his  hearers  realize  what  war  is. 

Knight  says:  "Ah,  my  friends,  it  is  the  shoulder  of 
the  next  man  up  even  with  yours  that  gives  you  the 
courage  over  there  when  going  under  fire,  but  I  wonder 
how  many  of  you  really  understand  how  much  the  fire 
and  vim  of  the  soldier  over  there  are  kept  up  between 
fights  by  the  knowledge  that  you  over  here  have  got 
your  shoulder  also  up  against  his,  backing  him  up  with 
all  your  power.  I  wonder  if  you  workers  realize  as  you 
should  how  important  it  is  for  you  over  here  to  work 
shoulder  to  shoulder  six  days  of  the  week  to  keep  us 
over  there  fighting  shoulder  to  shoulder." 

If  the  copper  and  lead  operators  would  get  Knight, 
and  a  few  others  like  him  who  have  gone  through  the 
mill  over  there,  to  tour  the  mining  camps  and  speak  to 
the  workers  at  the  mines,  I  am  confident  that  inside 
of  two  months  of  such  campaigning  (having  about  five 
speakers  follow  each  other  up  in  the  course  of  two 
weeks,  to  establish  the  viewpoint  and  maintain  it  long 
enough  so  that  it  sinks  home)  the  number  of  men  who 
do  not  work  six  days  a  week  will  be  cut  75  per  cent. 

Cripple  Creek,  Colo.,  Oct.  1,  1918.  C.  T.  R. 


The  Ford  Mine  Locomotive 

My  attention  has  been  called  by  the  California  Mine- 
Inspection  Service  to  an  article  which  appears  on  page 
223,  of  this  volume  of  the  Journal,  describing  the  Ford 
mine  locomotive.  The  Mine  Inspection  Service  states 
that  "this  kind  of  thing  is  causing  considerable  trouble 
because  it  makes  mine  operators  want  to  install  gasoline 
engines  underground."  The  operators  cannot  seem  to 
realize  how  much  of  an  air  current  is  required  for  this 
installation. 

As  you  may  know,  there  have  been  numerous  deaths 
caused  by  the  use  of  gasoline  locomotives  and  engines 
underground,  on  account  of  the  exhaust  containing 
large  amounts  of  carbon  monoxide.  To  use  such  loco- 
motives safely  requires  a  very  strong  current  of  air, 
and  the  gravest  difficulty  appears  to  be  that,  when 
there  is  such  a  strong  current  of  air  in  the  main 
road,  owing  to  mechanical  ability  of  the  locomotive 
to  be  used  in  side  tunnels  and  chambers  where  there 
may  be  little  or  no  movement  of  air,  it  happens  at 
certain  times  that  locomotives  are  misused,  endanger- 
ing the  life  of  the  locomotive  engineer  and  the  men 
who  may  be  working  in  such  places. 

In  many  of  the  progressive  states  the  use  of  gasoline 
locomotives  has  been  forbidden  in  coal  mines  by  the 
state   inspection   departments.     The   minimum    (juanti- 


ties  of  ventilating  currents  which  will  dilute  the  t. 
haust  gases  of  engines  of  this  kind  are  given  in  Bull.  '':^ 
entitled,  "Gasoline  Mine  Locomotives  in  Relation  j) 
Safety  and  Health." 

I   am   bringing   this   to   your   attention,   as    I   kn<> 

you  feel  the  Journal  has  certain  responsibilities  to  U 

mining  public.  Geo.  S.  Rice,    i 

Chief  Mining  Engineer,  U.  S.  Bureau  of  Mines. 

Washington,  D.  C,  Sept.  24,  1918. 

[We  agree  with  all  that  Mr.  Rice  has  said  in  t> 
above  communication.  In  Bull.  75  of  the  U.  S.  Burei 
of  Mines,  "Rules  and  Regulations  for  Metal  Mine;' 
the  greatest  caution  in  the  use  of  gasoline  undergroui 
is  advised,  and  the  employment  of  gasoline  locomoti\i 
is  deprecated.  However,  gasoline  locomotives  may  - 
used  safely  and  advantageously  on  the  surface  of  mini' 
The  article  that  inspired  Mr.  Rice's  comment  did  r 
sufficiently  distinguish  between  these  uses. — Editor.] 


Suggestions  to  the  Editor 

I  wish  you  would  put  just  a  few  funny  pictures 
the  Journal  and  a  few  more  real  good  stories  so  as 
sort  of  camouflage   (I  think  that  is  the  proper  won 
some  of  the  real  good  advice  that  you  are  offering 
the  boys,  , 

When  I  come  into  the  reading  room  of  an  evenir 
Life,  Judge,  Saturday  Evening  Post,  and  the  rest 
them   are   all   being   read,   while   the  Journal  is  oft 
waiting  for  two  or  three  of  us  who  have  found  sor; 
pretty  good  things  in  it. 

Just  as  sure  as  one  of  the  boys  does  read  it,  you  ci 
count  on  hearing  him  get  off  something  sensible  ne 
day,  either  quoting  you,  or  giving  it  as  an  origini 
idea.  j 

When  the  boys  see  Engineering  and  Mining  Joum\ 
they  just  naturally  think:  "There's  that  high-brcj 
paper"  and  are  sort  of  ashamed  to  be  seen  reading  it. ; 

You  offer  us  some  mighty  good  pills  occasionally,  bj 
lots  of  us  miss  them  altogether.  Now  if  you  would  on 
sugar-coat  them  with  more  of  those  Cousin  Jack  stori: 
and  a  few  cartoons,  and  Berton  Braley's  live-wire  poem 
the  pills  would  be  swallowed  by  the  very  boys  who  nee 
them  and  the  Journal  would  be  doing  more  of  the  go( 
that  it  is  intended  for. 

Please  tell  the  boys  in  your  next  why  they  shou 
be  saving  more  of  the  high  wages  they  are  getting  t 
day  rather  than  spending  it  like  drunken  sailors,  ar 
oblige,  A  Miner. 

Tonopah,  Nev.,  Oct.  15,  1918. 


Assay  Practice  Economies 

In  addition  to  the  assay  economies  given  on  paj 
584  of  the  Journal  for  Sept.  28,  I  would  direct  attei 
tion  to  the  practice  of  H.  L.  Glenn,  of  the  Seattle  offi( 
of  the  mint  service,  who  saves  up  his  parting  aci 
during  the  busy  season,  and,  when  work  is  slack,  vei 
carefully  precipitates  the  silver  with  hydrochloric  acii 
being  absolutely  sure  that  a  slight  excess  of  silver  r 
mains  in  the  acid.  The  gravity  of  the  acid  is  the 
adjusted  and  the  chloride  of  silver  allowed  to  settl 
when  the  acid  is  ready  for  use  again. 

Frederic  P.  Dewey, 
Assayer,    Bureau    of   the    Mint. 

Washington,  D.  C,  Oct.  8,  1918. 
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Events  and  Economics  of  the  War 
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The  rapid  retirement  of  the  German  right  wing  in 
Wgium  followed  closely  upon  the  capture  of  Roulers, 
,'ported  last  week,  and  the  Belgian  coast  was  quickly- 
eared  of  the  enemy.  The  German  retreat  progresses, 
ith  the  Allies  approaching  Ghent.  Lille,  in  France,  and 
|Ouai  were  evacuated,  the  foe's  lines  holding  further 
luth.  Grand  Pre,  north  of  Argonne  Forest,  was  taken 
,•  American  troops. 

'  Stories  of  turmoil  continue  to  come  out  of  Austria- 
lungary.  The  Magyar  kingdom  is  said  to  have  pro- 
aimed  itself  independent  and  the  Czechs  to  have  seized 
rague,  the  capital  of  Bohemia.  Vienna's  bid  for  peace 
as  received  at  Washington  and  answered,  this  Govern- 
ent  declining  to  enter  into  negotiations.  Berlin's  third 
late  to  the  President,  seekii;g  an  armistice,  arrived  on 
ct.  21.  Germany  is  reported  to  have  ceded  21,000  tons 
■'  ships  to  Spain,  to  compensate  for  U-boat  sinkings. 
1  the  Balkans,  the  reoccupation  by  the  Serbs  of  their 
ative  land  continues;  the  French  have  reached  the 
ianube,  60  miles  from  the  border  of  Hungary;  Durazzo, 
jcently  bombarded  by  the  Allied  fleets,  was  captured 
'x  the  Italians. 

In  the  United  States,  all  efforts  were  concentrated 
uring  the  week  on  the  final  drive  for  the  Fourth  Lib- 
I'ty  Loan,  which  is  said  to  have  been  oversubscribed, 
lough  the  total  has  not  yet  been  determined.  The 
ar  and  excess-profits  section  of  the  War  Revenue  Bill 
as  re-written  by  the  Senate  Finance  Committee, 
lecretary  Daniels  asked  $600,000,000  for  new  warships, 
he  ban  on  the  use  of  gasoline  on  Sundays  in  the  East 
j'as  removed  by  the  Fuel  Administration. 


The  mining  plants  have  been  systematically  destroyed, 
the  destructive  process  having  been  carried  to  the  limit. 
At  Courrieres,  northeast  of  Lens,  the  Germans  had 
blown  up  the  mines  before  retiring.  Of  the  10,000 
houses  in  Lens  the  visitors  found  not  one  left  standing, 
the  town  having  been  completely  razed. 


Lens  Region  Much  Damaged 

■  With  our  knowledge  of  German  methods,  it  was  to  be 
Kpected  that  nothing  would  have  been  left  undone  to 
ender  the  coal  region  about  Lens  of  as  little  value  as 
possible  to  the  Allies,  when  the  recapture  of  what  was 
jne  of  France's  main  sources  of  coal  supply  was  seen  to 
e  inevitable.  From  Paris  word  now  comes  that  it  will 
e  from  eighteen  months  to  two  years  before  any  coal 
an  be  taken  from  the  mines  in  the  devastated  area, 
wing  to  the  damage  done  by  the  enemy  before  his 
etirement.  After  an  examination  of  the  properties, 
:  has  been  estimated  that  five  years  will  be  required 
D  restore  the  normal  production  of  the  pits. 
'  The  inspection  was  made,  according  to  the  dispatch, 
'y  Albert  Lebrun,  the  Minister  of  Blockade,  and  Louis 
Loucheur,  the  Minister  of  Munitions,  together*  with  M. 
'erier  and  M.  Basly,  chairman  and  vice-chairman,  re- 
pectively,  of  the  Committee  on  Mines  of  the  Chamber 
If  Deputies.  They  visited  Lens  itself  and  the  adjoin- 
ng  mining  towns  of  Sallaumines  and  Lievin.  They 
ound  the  mines  flooded  in  these  localities,  and  although 
very  posible  measure  to  restore  the  operating  plants 
as  been  taken  by  the  state,  it  will  be  two  years,  it  is 
stimated,  before  the  mines  can  be  cleared   of  water. 


Steel  Situation  Improved 

Improvement  in  the  steel  situation  is  shown  by  a 
survey  just  completed  for  J.  Leonard  Replogle,  director 
of  steel  supply  of  the  War  Industries  Board,  but  in 
disclosing  this  condition  on  Oct.  16,  officials  of  the  board 
said  production  was  still  far  behind  war  demands  and 
the  outlook  for  supplies  for  non-war  industries  for  the 
remainder  of  the  war  was  not  bright. 

Pig  iron  is  now  being  produced  in  the  United  States 
at  the  rate  of  more  than  42,000,000  tons  a  year,  and 
steel  plates  at  the  rate  of  nearly  6,000,000  tons,  both 
records  in  the  industry.  The  plate  production  is  more 
than  40,000  tons  a  week  greater  than  ever  before.  Pro- 
duction of  all  steel  is  running  at  the  rate  of  only  ap- 
proximately 33,000,000  tons  a  year,  however,  and  the 
demands  of  the  Government  and  the  Allies  are  at  the 
rate  of  about  50,000,000  tons. 


Daylight  Saving  Extension  Fails 

No  further  effort  will  be  made  by  Congress  to  con- 
tinue the  existing  Daylight-Saving  Law,  and  the  hands 
of  the  clocks  will  be  turned  back  an  hour  on  Oct.  27,  as 
planned  originally.  This  decision  was  reached  after  a 
conference  between  Congressional  leaders  and  Chairman 
Baruch  of  the  War  Industries  Board,  who  had  recom- 
mended that  the  law  remain  in  force  for  the  period  of 
the  war. 

The  Senate  passed  a  bill  recently  to  continue  the  law 
in  effect  indefinitely,  as  announced  in  the  last  issue,  and 
it  is  now  pending  in  the  House.  Senator  Calder,  of 
New  York,  author  of  the  original  daylight  bill,  said 
after  the  conference  that  difficulties  of  the  Railroad 
Administration  and  other  Governmental  agencies  in  ar- 
ranging schedules  and  anticipated  difficulties  in  getting 
final  action  on  the  bill  by  the  House  contributed  to  the 
decision  not  to  continue  the  existing  regulation.  The 
War  Industries  Board  had  urged  continuation  of  the 
law  because  of  its  value  in  saving  fuel. 


Reconstruction  Plans  Made 

The  creation  of  a  Federal  commission  on  reconstruc- 
tion is  proposed  in  a  bill  recently  introduced  by  Senator 
Overman,  chairman  of  the  Judiciary  Committee.  The 
bill  provides  for  the  appointment  of  five  commissioners 
by  the  President,  at  $10,000  a  year,  not  more  than  three 
of  whom  shall  be  members  of  the  same  political  party. 
This  body  will  choose  a  chairman  from  its  own  member- 
ship. It  will  cease  to  exist  two  years  after  the  termina- 
tion of  the  war  unless  Congress  otherwise  provides. 
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The  duties  of  the  commission  will  be  to  examine  into 
the  problems  and  conditions  arising  out  of  the  war  and 
that  may  arise  during  the  period  of  transition  from 
war  to  peace  in  the  National  economic,  industrial  and 
social  life.  It  is  to  recommend  to  Congress  legislation 
necessary  to  meet  such  problems  before  their  solution 
is  actually  forced  upon  the  Government.  The  commis- 
sion will  also  be  required  to  investigate  and  report  on 
any  such  question  referred  to  it  by  either  house  ©r  by 
the  President.  It  is  particularly  provided  in  the  bill 
that  it  shall  investigate  and  report  on  the  following: 

(a)  The  financing,  re^ilation,  control,  and  development  of  the 
merchant   marine. 

(b)  The  development,  regulation,  expansion,  and  direction  of 
foreign  trade. 

(c)  The  reorganization,  financing,  and  readjustment  of  indus- 
tries engaged  in  war  work,  by  way  of  reconverting  them  to  normal 
production/^ 

(d)  Technical  education  and  industrial  research  as  a  means 
of  developing  and  strengthening  of  industry. 

(e)  The  redistribution  and  employment  of  labor  in  agricul- 
tural and  industrial  pursuits,  and  the  problems  of  labor  growing 
out  of  demobilization. 

(f)  The  supply,  distribution,  and  availability  of  raw  materials 
and  foodstuffs. 

(g)  The   conservation   and   development   of   national   resources, 
(h)    Inland  transportation  by  rail  and  water. 

(i)    Communication  by  telephone,   telegraph,  and  wireless. 

(j)  The  reorganization  of  Government  departments,  bureaus, 
commissions,  or  offices,  with"  a  view  to  putting  the  Government 
on  an  economical  and  efficient  peace  basis. 

(k)  The  consolidation  of  such  acts  and  parts  of  acts  of  Con- 
gress which  relate  to  the  same  subject  matter,  but  which  now 
appear  at  various  places  in  the  statutes. 

An  appropriation  of  $500,000  is  provided  for  in  the 
bill  to  carry  out  its  provisions. 

A  pamphlet  entitled  "Economic  Reconstruction,  With 
Analysis  of  Main  Tendencies  in  the  Principal  Bellig- 
erent Countries  of  Europe,"  has  just  been  issued  by  the 
Government,  through  the  Bureau  of  Foreign  and  Do- 
mestic Commerce.  At  the  outset,  this  report  states  that 
in  all  belligerent  countries  there  seems  to  be  a  unani- 
mous opinion  that  the  war  will  bring  about  a  great 
extension  in  Government  control  of,  or  participation  in, 
trade  and  industry.  This  is  true,  it  holds,  even  in 
circles  where  such  extension  is  deemed  harmful. 


More  Labor  for  Gold  Mines 

San  Francisco  Correspondence 
Protection  of  metal  and  non-metal  mines,  in  respect 
to  high  costs  of  mining,  may  possibly  be  better  served 
by  the  U.  S.  Bureau  of  Mines  in  its  efforts  toward  the 
conservation  of  man-power  than  by  all  the  propaganda 
literature  sent  out  by  the  American  Gold  Conference. 
The  high  cost  of  labor  is  a  large  factor  in  the  excessive 
total  cost  of  gold  mining.  If  this  evil  can  be  cured,  the 
others  can  be  more  easily  overcome. 

The  position  of  the  Bureau  of  Mines  may  preclude 
its  action  in  the  intere.sts  of  any  one  branch  of  the 
metal-mining  industry;  but  its  efforts  in  behalf  of  the 
labor  of  both  the  metal  and  non-metal  mines  cannot  fail 
to  be  of  benefit  to  the  gold  mines.  The  action  taken  by 
Director  Manning  resulted  from  a  conference  of  the 
Bureau  officials  and  those  of  the  American  Institute  of 
Mining  En^inoers  and  the  American  Mining  Congress, 
and  is  based  directly  on  the  approval  of  the  formal 
organization  effected  by  this  conference,  which  is  com- 
po!<ed  of  advi.sory  board.s  which  will  assist  in  securing 
deferred  cla.s8ification  of  miners  and  furloughs  for 
miners  who  have  been  drafted. 


The  boards  will  be  guided  by  the  cooperative  action 
George  J.  Salmon,  chairman  of  the  labor  committee 
the  Bureau,  and  of  J.  Edward  Spurr,  chairman  of  t 
man-power  conservation  committee.  Advisory  boar 
have  been  appointed  in  the  several  mining  states  of  tl 
West  as  well  as  in  the  Middle  and  Southern  states.  ; 
California  and  other  Pacific  Coast  states  these  appoir 
ments  are  as  follows:  California — Edwin  Higgir 
chairman,  625  Market  St.,  San  Francisco;  P.  C.  Knap 
district  representative,  San  Francisco;  N.  S.  Kelse 
Jackson;  T.  E.  Graff,  Redding.  Washington — Conr; 
Wolfle,  chairman,  217  Symons  Building,  Spokan 
W.  R.  Rust,  Tacoma;  George  S.  Bailey,  Republic;  Geori 
Turner,  Spokane;  W.  J.  C.  Wakeford,  Spokar 
Arizona — L.  D.  Ricketts,  chairman,  Warren;  Joseph 
Hodgson,  Bisbee;  B.  Britton  Gottsberger,  Miam 
Robert  E.  Tally,  Jerome.  Utah — Walter  Fitch,  chai 
man,  304  Boston  Building,  Salt  Lake;  John  M.  Hay 
and  G.  W.  Lambourne,  Salt  Lake.  Idaho — Frederic 
Burbidge,  chairman,  Wallace. 


Engineers  Wanted 

The  Construction  Division  of  the  Army  needs  I 
chiefs  of  survey  party;  50  transitmen;  25  levelmen;  l: 
rodmen;  150  chainmen,  and  50  topographic  draftsme 
These  positions  are  open  to  men  only,  except  the  draJ 
ing  positions,  which  are  open  to  both  men  and  wome 
All  of  the  positions  are  in  the  civil,  not  the  militar 
service. 

Persons  interested  should  apply  to  the  U.  S.  Ci^ 
Service  Commission,  Washington,  D.  C,  or  to  the  se 
retary  of  the  local  board  of  civil  service  examiners 
Boston,  New  York,  Philadelphia,  Atlanta,  Cincinna' 
Chicago,  St.  Paul,  St.  Louis,  New  Orleans,  Seattle  • 
San  Francisco.  The  examination  will  be  of  the  "no 
assembled"  type;  that  is,  the  ratings  will  be  based  up( 
education,  training,  experience  and  physical  ability  . 
shown  by  the  applications  and  corroborative  evidence. 


Graphite  Restrictions  Modified 

Restrictions  on  the  importation  of  graphite  have  be< 
modified  by  the  War  Trade  Board  in  the  foUowii 
order : 

No  licenses  for  the  importation  of  amorphous  graphite   (plu! 
bago)   shall  be  issued  hereafter,  except  such  shipments  as  are 
Canadian  origin  and  come  overland  or  by  lake  from  Canada,  or 
Mexican  origin  and  come  overland  from  Mexico. 

Licenses  may  be  issued  for  the  importation  of  graphite  of  or 
cible  grade  when  the  applications  therefor  are  otherwise  in  ordi 
and  where  the  chemical  section  of  the  War  Industries  Board  h 
approved  the  issuance  of  said  license,  and  has  certified  that  t 
ultimate  consumers  of  the  said  graphite  have  been  using  at  lea 
20%  of  domestic  or  Canadian  flake  graphite  in  the  manufactu 
of  their  products. 


British  Attack  Gold  Problem 

There  is  a  more  optimistic  feeling  among  gold-minii 
interests;  according  to  a  dispatch  from  London,  owii 
to  the  appointment  of  a  strong  Treasury  committt 
with  Lord  Inchcape  as  chairman,  to  consider  the  i 
creased  cost  of  the  production  of  the  metal  and  to  stir 
ulate  its  output.  An  early  report  is  expected.  Tl 
producers  are  said  to  be  desirous  of  arranging  for  tl 
purchase  by  the  government  of  their  output  over 
period  of  years  at  a  price  liberal  enough  to  encourai 
a  maximum  production. 
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The  Twenty-Seventh  in  Action 

"The  Yanks  are  dinkum  fighters,"  or  "The  Yanks 
are  bonza,"  is  the  testimony  of  the  Australian  "diggers" 
or  "Aussies"  as  to  the  way  our  men  give  account  of 
themselves.  So  a  London  friend  informs  us.  The  mining 
regiment  is  doing  its  part  in  pushing  the  Hun  back 
where  he  belongs,  if,  indeed,  there  is  such  a  place.  A 
letter  has  just  arrived  from  Lieut.-Col.  0.  B.  Perry,  in 
which  he  says: 

Our  men  have  participated  in  the  three  offensives  with  which 
the  Americans  have  had  mostly  to  do  and  have  gained  a  lot  of 
experience  at  the  expense  of  a  very  few  casualties.  Just  now  our 
first  three  companies  are  busily  engaged  in  helping  lick  the  Ger- 
mans, and  we  haven't  much  time  to  visit  around.  The  boys  take 
a  whirl  at  anything  that  comes  along. 

"As  to  comforts,  etc.,"  adds  Colonel  Perry,  "there 
are  never  enough  chocolates  and  cigarettes,  and  cigars 
are  hopeless." 

There's  a  reason  for  the  Comfort  Fund,  which,  inci- 
dentally, is  not  going  to  go  out  of  business  because  of 
Berlin's  latest  camouflage  about  peace.  Silently  through 
the  Fund  a  real  good  has  been  effected  and  whether 
this  will  continue  is  up  to  our  friends  to  decide. 
Large  or  small,  all  contributions  help  and  will  be 
promptly  acknowledged  in  these  columns.  Send  in  yours 
today. 

HOW  THE  COMFORT  FUND  STANDS 

Previously    Acknowledged $18,492.77 

C.  M.   Eye 10.00 

C.    A.    Burdick 5.00 

Mining  and  Metals  Section,  National  Safety  Council.  .  .  .  125.00 

John    Herman 10.00 

Lane   Pearl    5.00 

W.  L.   Gibson 5.00 

C.   M.   Fenton 10.00 

Charles  Le  Vasseur,  monthly 5.00 

Total    $18,667.77 

Make  your  checks  payable  to  W.  R.  Ingalls,  treasurer 
of  the  Association  of  the  27th  Engineers. 


John  Hamilton  Troutman* 

John  Hamilton  Troutman,  announcement  of  whose 
death  was  recently  received,  was  born  on  March  3, 
1856,  at  Philadelphia,  Penn.  When  he  was  fifteen  years 
old  his  father  died,  and  it  became  necessary  for  him  to 
go  to  work  in  a  country  store  in  the  anthracite  region. 
While  there,  he  continued  his  studies,  and,  four  years 
later,  passed  an  examination,  receiving  a  teacher's  cer- 
tificate, but  he  decided  to  remain  in  business.  About 
this  time,  he  became  associated  with  John  Price 
Wetherill  and  August  and  Richard  Heckscher  in  the 
management  of  coal  properties,  and  formed  close 
friendships  with  these  gentlemen  that  lasted  for  the 
rest  of  their  lives. 

In  1881,  when  the  Lehigh  Zinc  Co,  was  organized, 
Mr.  Troutman  entered  its  employ,  and,  in  the  course  of 
time,  occupied  several  positions  of  responsibility,  in 
which  he  contributed  largely  to  the  success  of  the  organ- 
ization. He  continued  with  the  company  until  it  was 
taken  over  by  the  New  Jersey  Zinc  Co.  in  1897.  Those 
who  remember  the  uncomfortable  first  year  of  the  con- 
solidation will  always  retain  grateful  memories  of  Mr. 
Troutman's  kindliness,  helpfulness  and  absolute  fairness. 
He  remained  in  the  New  York  oflRce  only  for  about  a 
year,  and  then  went  to  Chicago  as  the  general  manager 
of  the  Mineral  Point  Zinc  Co.  While  there,  he  made 
many  new  friends,  and,  among  other  things,  started 
the  manufacture  of  leaded  oxide  from  the  mixed  sul- 


phides of  the  West.  In  June,  1900,  he  left  Chicago  for 
Denver  to  take  charge  of  the  Empire  Zinc  Company. 

This  position  proved  to  be  the  greatest  opportunity 
of  Mr.  Troutman's  life,  and  he  met  it  worthily.  No  one 
who  has  not  traveled  in  the  West  can  begin  to  appreciate 
the  high  esteem  in  which  he  was  held  there  by  every 
one  with  whom  he  came  in  contact,  business  associates, 
miners,  mine  operators  and  competitors.  He  was,  al- 
ways and  everywhere,  absolutely  fair,  and  there  was 
hardly  a  mine  operator  in  the  West  who  did  not  prefer 
to  do  business  with  Troutman.  The  reputation  which 
his  unfailing  courtesy  and  fairness  gained  for  the  com- 
pany is  one  of  its  greatest  assets. 

Of  late,  Mr.  Troutman  had  felt  the  severe  strain  of 
his  many  years  of  hard  and  continuous  work  for  the 
company,  and  was  forced  to  take  a  less  active  part 
than  formerly.  He  died  suddenly  at  Denver  on  Oct.  2. 
In  his  death,  the  company  has  lost  one  of  its  oldest, 
most  faithful  and  most  valuable  employees.  One  of  his 
oldest  associates  says:  "J.  H.  Troutman,  single-minded 
always  in  his  devotion  to  his  employers  and  his  associ- 
ates, was  a  man  of  unusual  gifts  and  of  dynamic  work- 
ing ability.  It  was  a  common  saying  of  ours  that  his 
pencil  was  always  sharpened  for  the  most  thoroughgoing 
investigation  of  any  proposition  brought  to  his  atten- 
tion, and  that  he  never  failed  to  state  his  well-grounded 
conclusions."  But  more  than  the  energy,  ability  and 
conscientious  performance  of  every  duty  was  the  fine 
character  of  the  man,  his  kindliness,  fairness  and  con- 
sideration for  every  one  with  whom  he  came  in  contact. 
Mr.  Troutman's  death  leaves  a  gap  that  can  never  be 
entirely  filled. 

Coast  Artillery  Officers  Needed 

The  Coast  Artillery  School  at  Fort  Monroe,  Va.,  has 
announced  that  officers  are  needed  for  the  U.  S.  Heavy 
(Coast)  Artillery.  To  encourage  the  application  of 
educated  men  who  would  be  fitted  to  obtain  commissions 
after  proper  training,  a  scheme  of  instruction  has  been 
worked  out. 

In  each  of  the  five  geographical  districts,  into  which 
the  activities  of  the  service  are  subdivided,  men  in- 
ducted will  be  grouped  in  a  fort  of  that  district  and 
there  given  a  six-weeks'  course  in  the  school  of  the 
soldier  and  in  mathematics  preparatory  to  taking  the 
examination  for  admission  to  the  Coast  Artillery  School, 
there  to  be  trained  for  commissions.  However,  the  en- 
trance examination  may  be  taken  immediately,  if  so 
desired,  without  the  preliminary  training;  or  an  in- 
ducted man  may  take  a  two-weeks'  preparatory  course 
in  military  instruction  and  mathematical  review  instead 
of  one  of  six  weeks. 


•By  George  C.  Stone. 


Liberty  Loan  Quota  Exceeded 

The  subscriptions  for  the  Fourth  Liberty  Loan  placed 
through  the  Special  Mining  Committee,  of  the  New 
York  district,  amounted  to  $58,926,350,  so  that  its 
quota  of  $40,000,000  was  exceeded  by  nearly  $19,000,000. 
This  is  a  fine  record  and,  as  has  already  been  pointed 
out,  does  not  reflect  what  the  entire  mining  industry 
has  done  to  help  the  loan,  as  it  includes  only  the  New 
York  district,  and  even  here,  no  doubt,  there  are  indi- 
viduals and  companies  who  have  placed  substantial  sub- 
scriptions outside  of  this  committee. 
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Following  are  some  of  the  larger  subscriptions  re- 
ceived through  the  Special  Committee  from  October  16 
to  19,  inclusive: 

Chile  Copper   Co.    and   subsidiaries $2,300,000 

WiUiam    A.    Clark,    for    United   Verde    Copper    Co.,   per- 

sonal   and   allied   interests i  f o-'nnn 

Aluminum   Company  of  America l,82o,000 

New   Jersev  Zinc   Co..  subsidiaries   and   employees    (ad- 

ditional)     1,393,850 

Anaconda    Copper    Mining-    Co.    (additional) 1,500,000 

A.    L«?wisohn    &    Sons    (additional) ^'5„9'X-x2 

American  Smelting  and  Refining  Co.    (additional) 1,000,000 

W.   B.    Thompson 1'222'222 

American    Metal    Co.     (additional) ^'SS^xn 

Inspiration  Consolidated   Copper  Co.    (additional) 1,000,000 

J.   R.    De   Lamar    (additional) 1,000,000 

International  Xickel   Co.    (additional)    TdO.OOO 

Cerro  de   Pasco   Copper   Co.    (additional) oOO.OOO 

Mohawk    Mining    Co.     (additional) 330.000 

Granbv  Consolidated  Mining^,  Smelting  and  Power  Co.  .  .  300,000 

Beer.  "Sondheimer  &   Co 250,000 

August  Heckscher    (additional) 250,000 

U.    S.    Smelting.    Refining   and    Mining   Co.    and    subsid- 
iaries    (additional) 250,000 

Wolverine  Copper   Mining  Co.    (additional) 200,000 

Homestake    Mining   Co.     (additional) 200.000 

Florence   Iron   Co.    (additional) 140,000 

Michigan  Limestone  and  Chemical  Co 120,000 

Quincv     Mining    Co 115,000 

Employees.    Braden    Copper    Co 111.000 

D.  M.  "Hyman 100,000 

W.   D.   Thornton 100,000 

E.  P.   Earle    (additional) 100,000 

Nipissing  Mines  Co.   (additional) 100,000 

N.  T.  &  Honduras  Rosario  Mining  Co.    (additional)....  100,000 

Xichols   Copper   Co 100,000 

Seneca  Mining  Corporation 100,000 


Foreign  Trade  in  Lead  and  Zinc 

Lead  and  zinc  imports  in  August,  1918,  and  the  cor- 
responding month  of  1917  are  reported  by  the  Depart- 
ment of  Commerce  as  follows,  in  pounds: 


August,  1918 
2,802,856 
12,397,866 

2,678,977 

12,398,506 

112,385 

10,854 


3,412,338 


1,247,740 
2,164,598 


August,  1917 

Lead  ore,  contents 748,462 

Bullion  and  base  bullion,  contents 13,551 ,993 

Imported  from: 

Canada 

Mexico 1 3,795,39 1 

Chile 

Other  countries 505,064 

Lead  pigs,  bars  and  old 1,262,264 

Zinc  ore  and  calamine,  contents 12,016,102 

Imported  from: 

Italy 2,000,000 

Canada 1,672,827 

Mexico 8,343,275 

Zinc  blocks  or  pigs  and  old 33,990 

Zinc  dust 135,714                  

Following  are  exports  of  lead  and  zinc  for  the  same 
periods  of  time,  also  reported  by  the  Department  of 
Com.merce,  in  pounds: 

Augtist,  1917  August,  1918 

Lead: 

Pigs,  bars,  etc.,  produced  from  domestic  ore 3,810,021 

Pigs,  bars,  etc.,  produced  from  foreign  ore 178,301 

Zinc: 

Pigs,  etc.,  produced  from  domestic  ore 18,322,974  5,565,452 

Pigs,  etc.,  produced  from  foreign  ore 1,515,071  2,748,357 

SheeU.  etc 4,242,651  2,545,289 


15,194,602 
3,141,888 


Heading  Off  Spanish  Influenza 

The  rapid  spread  of  Spanish  influenza  and  the  num- 
ber of  fatalities  resulting  has  caused  concern  to  most 
of  the  mining  companies  in  the  West,  who  are  already 
short  of  labor.  The  Climax  Molybdenum  Co.,  operat- 
ing a  molybdenum  property  about  14  miles  from 
Leadville,  Colo.,  realized  that,  sooner  or  later,  the 
epidemic  was  bound  to  strike  the  camp,  so  preparations 
were  made  to  mitigate  the  evil  as  much  as  possible. 
The  company  has  a  .small  but  .splendidly  equipped  hos- 
pital, in  charge  of  a  Safety  First  man,  but  to  be 
prepared  for  any  event  the  club  house  at  the  mill  was 
changed  into  an  emergency  ho.spital  of  20  beds.  Two 
trained  nurses  and  a  doctor  were  sent  to  the  property, 
and  with  the  First  Aid  man  and  the  camp  nur.se,  they 
were  prepared  to  battle  with  the  epidemic,  which,  in 
a   locality    12.000   ft.   above   the   sea,   would    be   apt   to 


result  seriously  if  not  handled  in  the  most  vigorous 
way.  It  was  decided  that  every  man  on  the  job  should 
be  at  once  examined  by  the  physician,  and,  if  he  showed 
any  signs  of  cold  or  indisposition,  immediately  sent  to 
the  hospital.  As  a  result,  25%  of  the  employees  of 
the  company  have  already  passed  through  the  hospital, 
most  of  them  showing  the  early  symptoms  of  influenza, , 
but  their  treatment  in  the  hospital  has  been  so  thor- 
ough that  in  not  one  single  instance  to  date  has 
pneumonia  or  the  later  symptoms  of  influenza  developed, 
and  the  men  have  been  returned  to  work  in  good  phys- 
ical condition  in  an  average  of  between  four  and  five 
days.  Similar  action  might  well  be  taken  by  other 
companies. 


Domestic  Manganese  Development 

Need  for  opening  new  supplies  of  domestic  manganese 
has  passed.  An  announcement  to  this  effect  comes  from 
an  official  who  not  only  has  an  important  voice  in  mat- 
ters pertaining  to  manganese  so  far  as  the  Government 
is  concerned,  but  who  has  been  an  ardent  champion  of 
the  policy  of  developing  domestic  resources.  His  com- 
ment on  the  matter  is  as  follows : 

The  realization  of  the  vast  resources  of  the  United  States  has, 
in  some  respects,  been  brought  about  by  the  stimulation  due  to 
war  necessities.  Previously  it  was  generally  agreed  that  our  sup- 
plies of  manganese  ore  were  trivial,  and  that  we  were  substan- 
tially dependent  upon  importations.  When  it  becomes  necessary 
to  deflect  ships  from  the  manganese  importing  trade  in  order  to 
use  them  for  direct  war  purposes,  it  also  became  necessary  to 
greatly  increase  the  domestic  production ;  and  many  of  those 
most  familiar  with  our  resources  in  this  connection  were  pessi- 
mistic about  the  possibility  of  doing  so  to  the  necessary  degree. 
The  rapid  development  of  manganese  deposits  in  all  parts  of  the 
country,  however,  has  been  astonishing,  and  it  now  appears 
that,  if  it  was  absolutely  necessary,  we  could  do  entirely  without 
Imported  manganese.  Such  a  course,  however,  would  require 
much  expense  by  way  of  changes  in  installation  ;  and  indications 
are  that  it  will  neither  be  necessary  nor  advisable.  A  consider- 
able amount  of  ore  will  evitably  be  imported,  during  1919,  from 
Brazil,  coming  back  on  ships  which  would  otlierwise  return  with 
light  cargoes.  Sufficient  domestic  ore  is  now  assured  to  make 
up  the  remainder  of  the  manganese  requirements ;  and,  there- 
fore, while  it  is  necessary  that  the  present  production  should  be 
kept  up,  there  is  no  longer  any  apparent  need  for  opening  up  new 
supplies.  It  is  a  matter  for  congratulation  that  the  country  has 
shown  itself  so  capable  of  responding  to  the  threatened  manganese 
shortage  for  1918. 


Foreign  Trade  in  Copper 

Exports  of  copper  from  the  United  States  in  August, 
1918,  and  in  the  corresponding  month  of  1917  are  re- 
ported by  the  Department  of  Commerce  as  follows,  in 
pounds : 

August,  1917  August,  1918 

Ore,  contents    351,420  107,120 

Concentrates,  matte,  etc.,  contents 34,000 

Unrefined,  etc.,  in  bars '.  .  .           50,247 

Refined. in  ingots,  bars,  etc.  . 95,733,812  45,876,440 

Composition  metal,  copper  chief  value.  .  8,400  29,477 

Old  and  .scrap 29,752  5.531 

Pipes   and   tubes 2,289,320  303,601 

Plates  and  .sheets 1,642,529  762,052 

Wire,   except   insulated 1.425,638  1,537,959 

The  weight  of  ore  exported  in  August,  1918,  was  1371 
long  tons,  and  of  concentrates,  matte  and  regulus,  149 
long  tons. 

Imports  of  copper  in  August,  1917  and  1918,  were  as 
follows,  in  pounds: 

August,  1917  August.  1918 

Ore  and  concentrates,  contents 11.814,4.30  11,211,497 

Matte  and  regulus,  etc 1,632,918  7,334,618 

Unrefined,  in  bars,  pigs,  etc 34,546,504  42.519,271 

Refined,  in  bars,  etc 1.395,268  11,708,671 

Old.    etc.,    for    remanufacture 464,068  168,027 

Compo.<?ition  metal,  copper  chief  value..  161,376  111,196 

Ore  imported  in  August,  1918,  weighed  28,145  long 
tons;  concentrates,  20,720;  matte  and  regulus,  7185  long 
tons. 


Today    is    an    opportune    time    to   send    a    check    for    Ihe 
Comforl  Fund  of  the  27(h  Enpineera. 
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I  Chrome  and  Manganese  Ores 

EARI/Y  in  this  year,  when  there  was  so  much  dis- 
cussion respecting  the  proposed  bill  for  a  Mines 
I  Administration,  the  alleged  purpose  of  which  was  to 
promote  the  production  of  certain  minerals,  among 
which  were  chrome  and  manganese  ores,  the  Journal 
took  the  position  that  the  high  prices  prevailing  for 
those  minerals  was  the  best  possible  stimulus,  and  in- 
deed, the  only  stimulus  that  was  necessary. 

The  passage  of  the  bill  dragged  on  slowly,  but  it 
was  manifest  that  the  delay  was  leading  to  no  trouble, 
for  the  situation  in  the  minerals  of  scanty  supply  was 
steadily  becoming  easier.  Even  before  the  bill  was 
finally  passed,  the  market  reports  got  into  the  habit  of 
reporting  that  chrome  ore  was  unsalable.  Now  the  War 
Industries  Board  has  officially  announced  that  the 
chrome  ore  supply  in  the  United  States  is  sufficient, 
that  the  situation  is  well  in  hand,  and  there  is  no  neces- 
sity for  the  present  of  additional  investments  being 
made  in  this  country  for  the  production  of  chrome  ore. 

A  similar  official  announcement  was  made  contem- 
poraneously with  respect  to  manganese  ore  by  J.  E. 
Spurr,  who  has  been  especially  in  charge  of  supplying 
the  needs  for  that  ore.  "The  rapid  development  of 
manganese  in  all  parts  of  the  country,"  says  Mr.  Spurr, 
"has  been  astonishing  and  it  now  appears  that  if  it 
were  absolutely  necessary  we  could  get  along  entirely 
without  imported  manganese." 

We  refrain  from  any  further  comments,  save  to  re- 
mark that  it  is  gratifying  that  the  hysterical  stage  has 
been  passed,  and  also  that  the  law  of  supply  and  demand 
proved  to  be  a  safe  reliance,  as  experienced  advisers 
said  it  would. 


Need  for  Educational  Efforts 

THE  suggestion  by  C.  T.  R.  that  the  copper  and  lead 
operators  conduct  a  campaign  of  war  education  for 
the  benefit  of  their  laborers,  is  well  worth  serious  con- 
sideration. 

It  is  too  true  that  many  working  men  see  in  the 
present  labor  conditions  only  the  opportunity  of  secur- 
ing, we  will  not  say  earning,  the  highest  wages  that 
they  have  ever  known,  and  relying  on  their  occupation 
for  exemption,  realize  to  only  a  small  extent  the  im- 
portance of  their  work  in  the  winning  of  the  war. 

In  our  military  training  camps  lectures  are  being 
given  explaining  fully  why  it  is  that  we  are  at  war, 
and  the  objects  that  we  hope  to  attain.  The  young  men 
at  our  colleges  in  the  Students'  Army  Training  Corps 
are  receiving  daily  instruction  in  war  aims.  If  it  is 
advisable  to  elucidate  to  the  men  who  are  about  to  go 
to  the  front,  to  the  men  who  are  already  in  close  con- 
tact with  the  realities  of  the  war,  the  reasons  for  their 
going,  how  much  more  necessary  is  it  to  enlighten  those 
who  scarcely  come  in  contact  with  the  fighters.  It  is 
variously  estimated  that  in  the  wars  of  today  three  to 


five  men  are  required  behind  the  lines  for  every  man  at 
the  front.  Whatever  may  be  the  number,  it  includes  an 
army  of  workers  larger  than  that  across  the  seas,  it 
includes  every  miner,  millman  and  smelter,  educated  or 
ignorant,  and  all  should  be  given  an  opportunity  to  hear 
and  have  impressed  upon  them  the  importance  of  the 
work  they  are  doing,  the  intimate  connection  that  exists 
between  them  and  the  men  at  the  front,  the  inde- 
pendence that  the  fighter  must  place  upon  the  worker 
and  the  utter  futility  of  sending  men  across  without 
unstinted  support  from  the  rear. 

These  lessons  should  deal  with  the  practical  side  by 
showing  the  vast  amount  of  raw  and  manufactured 
material  an  army  consumes,  thus  leading  up  to  the 
patriotism  of  work;  they  should  deal  with  the  business 
of  loaning  to  the  Government,  even  in  small  amounts, 
thus  leading  up  to  the  patriotism  of  buying  Liberty 
Bonds. 

They  should  compare  the  work  and  dangers  of  the 
men  at  the  front  with  the  work  and  safety  of  those  be- 
hind. And,  for  those  whom  we  would  particularly 
reach,  this  may  all  be  done  far  better  through  speakers 
than  any  amount  of  printed  propaganda. 


Advice  to  Wage-Earners 

IN  ANOTHER  column  appears  a  letter  from  "A 
Miner,"  which  we  should  like  to  answer  as  he  requests, 
but  we  fear  for  the  success  of  any  Sunday  School  lecture 
that  we  might  write.  Some  one,  however,  should  re- 
mind the  boys,  and  remind  them  frequently,  that  the 
days  of  high  wages  are  not  with  us  for  all  future  time. 
Carpenters,  mechanics,  miners,  and  all  other  laborers 
are  getting  high  wages,  owing  to  abnormal  conditions, 
and  an  excessive  demand  for  materials,  a  demand  that 
permits  no  delay  regardless  of  cost,  because  of  condi- 
tions created  by  the  war. 

We  do  not  know  whether  the  existing  industrial 
conditions  will  disappear  gradually  or  suddenly,  but  that 
they  will  disappear  there  can  be  no  possible  doubt,  and 
with  the  change  of  conditions  will  come  less  demand  for 
labor,  and  lower  wages,  gradually  or  suddenly,  as  the 
case  may  be. 

During  the  period  of  the  war,  non-essential  industries 
have  been  curtailed,  and  the  destruction  of  property  and 
the  loss  of  metals  have  been  enormous.  Some  say  there 
will  come  a  period  of  restoration,  when  again  there  will 
be  work  for  every  laborer  and  a  market  for  all  he  can 
produce,  but  that  day  will  not  be  immediately  upon  the 
declaration  of  peace.  It  will  succeed  a  period  of  read- 
justment, a  period  when  there  will  be  many  mouths  to 
feed  and  perhaps  but  little  work  to  be  done  right  away. 

The  lean  year  is  coming,  boys,  just  as  sure  as  the  end 
of  the  war  is  coming,  and  the  man  with  a  family  who 
has  not  put  some  of  his  surplus  away  is  going  to  be  hard 
hit,  regardless  of  his  willingness  to  work.  If  there  was 
ever  a  time  for  a  man  to  be  frugal  it  is  today,  when 
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a  little  care  will  enable  him  to  put  away  nearly  as  much 
as  his  entire  wages  in  ordinary  times. 

And  when  we  say  put  it  away  we  mean  put  it  where 
it  will  be  safe  and  ready  for  the  rainy  day  of  which  we 
write.  "A  safe  place?"  you  ask,  "where  is  a  safe 
place?"  We  do  not  pretend  to  know  the  merits  of  all 
bonds  and  stocks,  of  houses  and  lots,  but  we  do  know 
that  in  times  like  the  present  Uncle  Sam's  bonds  are  the 
safest  possible  place  for  loose  funds. 

A  few  years  ago  we  used  to  speak  of  gilt-edged  se- 
curities. Some  of  that  gilt  faded  to  silver,  and  now 
it  looks  like  copper.  What  it  may  look  like  a  year 
hence  we  don't  know,  but  we  do  know  that  among  se- 
curities Uncle  Sam's  notes  will  stand  in  a  high  position. 
If  in  the  period  of  depression  some  bonds  fail  to  pay 
their  interest  coupons,  Liberty  Bonds  will  not  be  in  that 
class. 

Aside  from  safety  there  is  another  and  a  more  im- 
portant reason  why  your  savings  should  go  into  Lib- 
erty Bonds.  The  safety  of  the  world,  the  safety  of  the 
United  States,  the  safety  of  your  own  rights,  requires 
the  use  of  vast  sums  of  money.  You  have  a  small  por- 
tion of  that  money,  and  Uncle  Sam  needs  it  for  a  while 
far  more  than  your  daughter  needs  a  piano.  He  needs 
it  more  than  you  need  a  new  overcoat.  In  loaning  it 
to  him  you  are  making  life  just  that  much  easier  for 
yourself  and  family  in  the  days  not  far  ahead.  Buy 
Liberty  Bonds,  not  only  when  a  drive  is  on,  but  when- 
ever you  can  save  fifty  or  a  hundred  dollars. 


Economic  Warfare 

SERIOUS  thinkers  in  Germany  have  realized  since 
the  beginning  of  the  war  that  economic  consider- 
ations would,  sooner  or  later,  dominate  the  whole  situa- 
tion. This  realization  became  a  conviction  soon  after 
Great  Britain's  entry  into  the  conflict.  The  full  mean- 
ing of  Allied  naval  supremacy  was  appreciated.  High 
German  military  authorities  realized  that  their  country 
could  be  provided  only  for  a  limited  time  with  an  ade- 
quate supply  of  the  indispensable  materials  for  carry- 
ing on  the  war.  With  the  advice  of  the  heads  of  leading 
German  industrial  enterprises,  there  was  organized  a 
department  for  the  securing  and  controlling  of  raw 
material  supplies.  An  inventory  was  made  of  all  the 
available  supplies  of  iron  ore,  copper,  tungsten,  nickel, 
and  other  war  minerals  and  metals. 

In  preparing  for  the  war  years  beforehand,  the  Ger- 
man authorities  certainly  paid  attention  to  economic  as 
well  as  military  considerations,  but  it  is  evident  that 
they  miscalculated  not  only  the  duration  of  the  war  but 
the  amount  of  military  material  that  would  be  needed 
in  modem  fighting.  This  is  illustrated  by  the  fact 
that  the  Germans  experienced  a  serious  munition  short- 
age in  the  early  part  of  1915.  During  1916  the  German 
government  was  severely  criticised  by  some  of  its  prom- 
inent commercial  leaders  for  its  want  of  foresight  in 
economic  matters  and  the  inadequancy  of  its  prepara- 
tion. The  government's  explanation  was  that  prepara- 
tion had  been  made,  but  on  the  assumption  that  the  war 
would  last  not  over  a  year.  The  important  point  here 
is  that  a  shortage  of  raw  materials  actually  existed  and 
was  admitted.  One  prominent  industrial  leader  de- 
scribed the  situation  by  saying  that  the  country  was  in 
a  .state  of  siege,  and  he  expressed  fears  of  the  danger 


of  the  throttling  of  Germany  by  economic  pressure. 
The  economic  life  of  Germany  is  built  on  a  founda- 
tion of  imported  raw  materials.  The  natural  advant- 
ages and  resources  of  the  country  are  limited.  Her 
most  important  raw  materials  are  coal,  iron  and  potash. 
The  industry  and  technical  ability  of  her  people  in  work- 
ing up  raw  materials  into  manufactured  articles  is 
responsible  for  her  prosperity. 

Of  the  total  German  imports  during  the  year  prior  to 
the  war,  nearly  60%  consisted  of  industrial  raw  ma- 
terials. Many  of  these  materials  are  vital  to  the  upkeep 
of  her  military  establishment  as  well  as  to  the  main- 
tenance of  her  civilian  population  in  peace  time.  Ger- 
many is  dependent  on  foreign  countries  for  fabrics,  cot- 
ton, wool,  silk,  flax,  hemp  and  jute,  and  to  a  large  meas- 
ure for  leather,  furs,  and  rubber;  but  more  important 
than  all  these  for  the  metals  copper,  tin,  platinum, 
aluminum,  nickel,  manganese  and  tungsten.  The  whole- 
sale requisitioning  of  church  bells,  bronze  statues,  and 
public  and  domestic  metallic  ornaments  of  all  kinds 
shows  how  important  are  the  metals,  and  how  serious 
is  the  situation  regarding  them. 

The  theory  that  Central  Europe  could  made  good  Ger- 
many's deficiency  in  raw  materials  has  proved  to  be  an 
extravagant  dream.  An  investigation  of  the  imports 
into  Germany  from  Austria-Hungary,  Rumania,  Bul- 
garia, Serbia,  Greece,  and  Turkey,  during  a  period  prior 
to  the  war,  indicates  that  in  the  case  of  many  im- 
portant commodities  imports  amounted  to  a  fraction  of 
a  per  cent,  of  the  total  imports  of  the  same  commodities. 
For  example,  the  import  of  iron  ore  from  Central 
Europe  into  Germany  during  this  period  amounted  to 
less  than  1%  of  the  total  imports  of  iron  ore. 

It  is  interesting  to  speculate  on  conditions  in  Ger- 
many after  the  war,  and  how  she  will  secure  the  raw 
materials  which  she  needs  for  the  resumption  of  her 
commercial  and  industrial  life  on  a  normal  basis.  There 
can  be  no  real  reconstruction  without  a  sufficiency  of  es- 
sential supplies.  One  of  the  problems  of  demobilization 
will  be  to  get  the  population  back  to  productive  work. 
Without  raw  materials  there  can  be  no  industrial  em- 
ployment. Demobilization  without  employment  means 
trouble.  The  Allies,  by  their  command  of  essential  sup- 
plies, will  control  the  demobilization  of  the  German 
army  and  the  process  of  German  recuperation. 

Germany  has  declared  that  she  entered  the  war  to  safe- 
guard her  economic  future,  but  perhaps  she  has  irre- 
trievably compromised  it.  She  desired  a  position  of 
economic  independence,  but  she  will  probably  be  placed 
in  the  humiliating  position  of  dependence  on  a  world 
she  has  antagonized.  Her  agents  are  already  trying  to 
buy  up  supplies  for  shipment  after  the  war,  but  opinion 
is  turned  against  them.  It  is  recognized  that  even  when 
the  initial  difficulty  of  securing  raw  materials  has  been 
overcome,  Germany's  export  trade  must  suffer  from 
psychological  difficulties  on  which  she  did  not  count  be- 
fore the  war. 

A  Permanent  Set 

THE  strongest  piece  of  material,  when  subjected 
to  a  tensile  stress,  will  lengthen  uniformly  as  the 
load  is  applied  until  a  certain  load  has  been  reached, 
when  the  material  becomes  permanently  distended  and 
its  capacity  to  resist  becomes  greatly  lessened.  Con- 
tinued   application    of   the    load    in    larger    increments 
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produces  a  sudden  failure.  The  war  strength  of  the 
German  army  has  been  given  a  "permanent  set."  It 
has  been  irretrievably  weakened.  Only  by  greater  and 
still  greater  force  can  it  be  permanently  broken.  The 
President's  notes  and  the  replies  thereto  indicate  as 
surely  as  the  needle  on  the  recording  cylinder  of  a 
testing  machine,  the  condition  of  the  German  war  ma- 
chine. But,  we  cannot  take  the  time  to  discuss  the 
situation,  nor  can  we  desist  from  our  task  of  increasing 
the  force  that  our  American  boys  and  the  soldiers  and 
workers  of  our  Allies  are  piling  on.  It  is  a  critical 
time  and  a  time  for  everyone  to  add  their  quota  to 
the  load.  The  fourth  Liberty  Loan  has  gone  over  the 
top,  but  this  is  only  one  of  the  many  things  that  remain 
to  be  done.  United  in  our  determination,  we  can  exert 
force  enough  to  cause  the  destruction  of  the  German 
war  machine.  Guns,  explosives,  war  materials  and 
soldiers  over  there  depend  upon  us  over  here  to  supply 
them  to  our  utmost. 


iiiiiiiiiiiiiitiiiiiiiiiiniiitiiiiiiiiiiiiiiiii 


BY  THE  WAY 


Sttuutiiiiiiiiiiiiii 


Many  who  are  acquainted  with  conditions  in  Russia 
will  appreciate  the  following  from  the  Sun: 

Lenine 

I  think   if  God  should   damn  you   utterly 
And  drive  you  naked  from  His  awful  gate. 
The  very  void  would  shudder  back  in  hate, 
To  let  you  pass.    The  stars  would  pale  and  flee. 
And  hell  itself  lift  up  a  sickened  snout. 
From  its  accursed  den,  to  spew  you  out. 

—Perley  A.  Child. 

History  will  surely  couple  the  names  of  Lenine  and 
Trotzky  with  that  of  Judas  Iscariot. 


Some  persons  have  a  curious  belief  in  the  powers  of 
engineers  over  the  laws  of  nature.  One  representative 
citizen  was  heard  to  say  to  another,  as  they  gazed  from 
the  deck  of  the  little  steamer  that  traverses  Lake  Tahoe 
at  the  2000-ft.  wall  of  the  Sierras  rimming  Tahoe  on 
the  eastern  side:  "Wonderful  work  the  engineers  are 
doing;  wonderful  indeed!  Their  latest  proposal  is  to 
construct  a  steel  siphon  over  the  mountains  that  you 
see  over  there  and  draw  the  water  to  the  crest  and 
run  it  down  upon  the  plains  of  Nevada.  There  it  will 
irrigate  thousands  of  acres.  It  is  quite  simple,  just 
as  simple  as  a  hose  siphon.  All  that  is  necessary  is 
to  place  an  up  and  dov^m  pipe  of  sufficient  size  to  carry 
the  water."    "Isn't  it  wonderful!"  replied  his  companion. 


An  Interesting  sidelight  on  the  discovery  of  noe  of 
the  manganese  claims  recently  opened  up  in  the 
Cowichan  district,  Vancouver,  is  provided  by  the  follow- 
ing: The  locator  of  the  claim  is  Private  Tom  Service, 
who  fought  with  an  engineers'  corps  in  France  and  who 
had  a  part  in  the  tunneling  of  Hill  60,  which  was  blown 
up  by  means  of  the  greatest  mine  in  history  up  to  that 
time,  a  strong  German  fortress  being  literally  obliter- 
ated. Service  returned  to  Canada  a  short  time  ago.  He 
sa  wmanganese  samples  from  another  part  of  the  Cowi- 
chan district  and  exclaimed  that  he  knew  where  there 
was  more  of  the  same  ore  and  could  find  it  without 
trouble.     He  went  out,  staked  and  recorded  the  claim, 


and  has  named  it  "Hill  60."  So  there  now  is  a  "Hill  60" 
on  Vancouver  Island  which  gives  promise  of  supplying 
quantities  of  the  raw  material  for  the  production  of 
munitions  necessary  to  drive  the  Hun  out  of  the  fair 
lands  he  has  invaded  and  devastated. 


"Well  m'son,"  quothe  Captain  Dick,  "I  'ear  that  'ol 
bloody  country  is  goin'  dry.  Dam-me  don't  naw  but 
wot  may  be  good  thing  too.  Good  for  some  'any'ow, 
for  I  tell'e  this  'ere  drinkin'  bizness  is  ruination  o'  moor 
than  one  fine  lad  these  days.  'Ow  some  poor  devils  do 
'ate  to  let  gaw.  Not  sayin'  don't  like  bit  o'  toddy  self 
naow  an'  then,  but  never  'as  I  made  'og  over  un.  I  re- 
member back  foor  year  h'ago  'ow  Jan  Trevarthan  used 
to  'it  un.  H'awful,  m'son,  h'awful.  But  dam-me,  never 
touches  un  naow.  An'  dost  thee  naw  'ow  it  'appened? 
Well,  I'll  tell  'e. 

"Jan  wuz  sent  down  with  me  an'  h'other  boys  to  pull 
pumps  to  h'Algonquin  mine.  No  more  bloody  h'ore 
left  in  tha  mine,  min'  you,  but  pumps  h'as  good  h'as 
new.  So  dam-me,  down  we  gaws  an  w'en  we  gets  there, 
'ol  bloody  place  wuz  fixed  h'up,  nice  h'as  you  please,  for 
h'our  comfort.  Company  h'even  'ad  doctor  there,  to  see 
that  we  didn't  get  'urted.  Fine  fellow  too,  that  there 
doctor.  H'every  time  ussen  come  off  shif,  in  we  gaws 
to  that  h'oflice,  where  we  'ad  to  change  h'every  bloody 
stitch  we  awned  'an  put  on  dry  clothin'.  For,  min'  you 
m'son,  it  wuz  some  bloody  wet,  down  in  tha  bal.  Afore 
we  gets  'alf  dressed,  in  comes  that  there  doctor  with 
gert  jug  o'  whiskey,  an',  if  I  do  say  so  self,  a  bit  o'  she 
gaws  'andsome  when  one's  wet.  But,  min'  you,  m'son, 
it  wuz  but  a  taste  'e  give  us.  Well,  one  day,  Jan  'e 
figgers  as  'ow  there  mus'  be  some  chance  of  havin' 
m.oor  than  that  there  doctor  give  un,  so,  dam-me,  down 
'e  brings  a  gert  large  jug  of  'is  h'own  an'  'ides  'im  in 
be'ind  'is  locker,  an'  h'each  time  doctor  give  'im  a  drink 
from  'is  bottle,  why,  dam-me,  Jan'd  sneak  three  or  foor 
drinks  from  'is  h'own.  An'  so  it  go's  along  till  time 
come  for  us  to  win'  up  that  job.  Tha  las'  day — m'son, 
never  shall  I  forget  h'it.  As  'ard  work  as  man  ever 
wuz  put  to  an'  h'almos'  afore  we  'ad  tha  las'  of  tha 
pumps  h'out,  that  water  wuz  roarin'  an'  rumblin'  like 
tha  crater  of  Vessuveyuss.  So  h'into  that  bucket  we 
piled  an'  h'up  shaf  we  gaws.  Well,  m'son,  we  h'all  'ad 
h'our  bit  an'  Jan,  by  way  o'  celebratin',  'ad  'is  share  an' 
moor  too  an'  h'out  'e  starts  for  that  pub,  afore  tha  res' 
wuz  dressed.  Dam-me,  no  sooner  'ad  'e  started  than  back 
'e  come,  white  h'as  a  ghost  an'  tremblin'  from  'ead  to  foot. 
'Boys,  sez  'e,  'So  'elp  me.  Go,  I'll  never  take  'nother 
drink  h'as  long  as  I  live,'  an'  down  'e  falls  on  the  flure, 
cryin'  like  a  baby.  Believe  it  or  no,  m'son,  h'out  we 
gaws,  an'  there  wuz  the  'ol  bloody  groun'  strewn  with 
snakes.  Snakes,  min'  you.  Well,  dam-me,  we  wuz  all 
'ard  put  to  h'understan'  that  sort  of  'appin'  till  tha 
'oistin'  h'engineer  tol'  us  'ow  it  wuz.  Seems  in  h'early 
days,  they  'ad  put  daown  bunch  o'  drill  'oles  an'  these 
'ere  snakes  'ad  found  tha  'oles  comfortin'  so  daown 
they  gaws  an'  there  they  wuz,  livin'  for  years.  Well, 
dam-me,  when  tha  water  in  tha  mine  started  risin' 
h'out  they  come,  for  no  bloody  h'animal,  but  'errin,' 
can  live  in  water  any'ow.  Finally  we  took  Jan,  cryin' 
all  tha  way  'ome,  'e  wuz,  an'  from  that  day  to  this, 
never  a  drop  'as  'e  touched.  'Ere,  son,  let's  'ave  a  bit 
o'  that  there  Peerless.    Wot's  think  on  it?" 
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Personals 


Obituary 


Iltive  Vou  Contributed  to  the  Association 
of  the  27tli  Engineers? 

Philip  ArBall  has  been  examining:  min- 
ing properly  near  Rico.  Colo.,  recently. 

Capt.  Richard  II.  Vail,  of  the  Chemical 
^^  arfare  Service,  has  arrived  in  France. 

F.  B.  Weekes  has  returned  to  Xew  York 
Horn  a  lour  weelvs'  professional  trip  to 
California. 

G.  L.  Sheldon  of  Ely,  Nev.,  is  doing  some 
work  at  the  St.  Paul  mine  near  Virginia 
City,  Montana. 

Frank  G.  WiUis.  of  Cripple  Creek,  is 
makinp  greolo(?ical  investigations  in  south- 
V.  estern  Missouri. 

MaJ.  M.  Rohert  GuBEenhelm  is  in  New 
York  on  a  special  mission  after  a  years 
absence  in  France. 

Henrr  D.  O.  Reynolds  has  returned  from 
the  Irtvsh  Corporations  properties  in  the 
.\ltai  district.  Siberia. 

A.  A.  Turner  has  resigned  as  consulting 
engineer  for  the  Goldstone  Mining  Co., 
(.io:dstone,  California. 

W.  C.  Schmidt  is  mining  engineer  at  the 
C<msolidated  Arizona  Smelting  Co.'s  Blue- 
bell mine,   Mayer,   Arizona. 

T.  W.  Cavers,  smeltery  superintendent 
for  the  Tennessee  Copper  Co.,  has  resigned. 
Mr.  Cavers  has  been  with  the  company  for 
the  last  10  years. 

O.  McCranev  has  left  the  White  Caps 
Mining  Co..  iii  Nevada,  to  become  super- 
intendent of  the  Belmont  Shawmut  Min- 
ing  Co..    at    Shawmut.    California. 

Prof.  Edward  E.  Bngrbee,  of  the  Massa- 
chusetts Institute  of  Technology,  has  re- 
centlv  returned  from  a  six  weeks'  profes- 
sional trip  to  Colorado  and  Utah. 

E.  V.  Daveler  has  resigned  as  assistant 
manager  of  the  Alaska  Gastineau  Mining 
Co  to  become  mill  superintendent  of  the 
Butte   &   Superior    Mining   Company. 

Chester  Gibbs,  mining  engineer"wi"th  the 
AVirona  Copper  Co.,  Michigan,  has  taken  a 
position  with  the  Seneca  Mining  Co.  He  is 
succeeded  by  AUen  B.  Sanger,  of  Butte, 
Montana. 

Stnart  Croasdale  has  changed  his  busi- 
ness address  to  730  Symes  Bldg.,  Denver, 
Colo.,  where  he  will  continue  in  practice 
as  consulting  engineer  in  mining,  metal- 
lurgy and  industrial  chemistry. 

A.  B.  Whitman,  mining  geologist,  form- 
erlv  of  Cobalt,  Ont..  has  given  up  con- 
sulting practice  to  take  up  instruction  in 
war  topography  at  Columbia  University 
in  connection  with  the  Students'  Army 
Training  Corps. 

T.  Ernest  Godson,  mining  commissioner 
for  Ontario,  and  T.  F.  Sutherland,  provin- 
cial chief  inspector  of  mines  are  investi- 
gating mining  conditions  in  British  Colum- 
bia with  a  view  of  obtaining  suggestions 
for  the  improvement  of  the  mining  laws  of 
Ontario. 

Frank  L.  Smale,  manager  of  the  Port- 
land Gold  Mining  Go's  mine  at  Victor. 
Colo.,  has  resigned  and  will  go  to  Cali- 
fornia. Georice  M.  Taylor,  manager  of 
the  company's  milling  d'partment.  will 
move  to  Victor  from  Colorado  Springs. 
and  will  take  charge  of  both  mines  and 
mills  of  the  company. 

Walter  DooKlas.  president  of  the  Plielps- 
I'odge  Corporation,  is  on  an  Inspection 
trip  In  the  .Southwest.  With  his  assistant, 
A.  T.  Thomson,  he  is  visiting  the  com- 
pany's properties  at  Blsbee,  Douglas. 
Tvrbne.  Morenci.  Globe  and  Nacozari : 
I".  G.  Beckett  haa  been  granted  a  leave 
of  abBence  to  enter  the  military  sei^Mce. 

Henry     Kramb.     consulting    engineer     of 

.''alt    Lake    City,    has    b'-<-n    in    Washint^ton 

for  several  months,   having  been  appointed 

;.    ff  ,.rr  t,,  r   of    the    Priorities    Committee    of 

Iiidufltrles     Board.       Mr.     Krurnb 

all     applications    for    jjriority 

r«l;itlnK    to    th<'    pqulpm<-nl    find 

i'per    and    other    nonferrous. 

I  •  rIftH  a«  well  as  for  various 

C.   B.    I^akenan.  general   manager   of   the 

N' vaila  '^'or'"-)!l'1ntf»1  «';opp«-r  Co..  Is  bavlng 

t  '  -■  ,    fhlle  Coppf  r  f'n.  and 

H.   A.   Gu«^«.    rii.'iriag- 

•oTlran   .Stniltin^  and 

'    ■  rirtrn.'.i        C.     V. 

I.  of    III.      .\"rv:i(l:i 

rred   to   ili<-    .New 

I      r.      '.Ml.  ■■         <  .     /.wiK^'-r,     JjrIVHte     h<'<T"-l  a.-y 

to   Mr.   LAkenan   will   fill    his  position. 


Lieut.     Albert     Leslie     Stephens,     mining 

engineer  and  a  graduate  of  the  Massa- 
chusetts Institute  of  Technology,  1906,  died 
recently  of  pneumonia  at  Camp  Humph- 
reys. Virginia.  He  spent  several  years  in 
Mexico,  but  latterly  had  entered  business 
in   Xew  York. 

William  A.  B.  Walling,  a  metallurgist 
with  the  Minerals  Separation  North  Amer- 
ican Corporation,  died  in  New  York,  on 
Oct.  20,  of  pneumonia.  He  was  born  in 
Wandsworth.  London,  in  1889.  and  received 
his  technical  training  in  Battersea  Poly- 
technic College  of  that  city.  He  had  been 
with  the  company  six  years,  the  last  three 
being   spent   in   this   country. 

.Millard  Hunsioker.  one  of  the  junior 
liartners  of  the  Carnegie  Steel  Co.,  died  on 
Oct.  11  at  Harrogate,  England.  He  was 
born  in  Athens,  Penn.  For  many  years  he 
was  foreign  representative  for  the  Car- 
ntgie  company,  and  later  of  the  United 
States  Steel  Products  Co.  Mr.  Hunsicker 
served  under  Herbert  C.  Hoover  as  vice- 
president  of  the  Belgian  Relief  Association, 
during  the  time  that  Mr.  Hoover  was  in 
Belgium. 

Edward  B.  Cook,  assistant  manager  of 
the  blast-furnace  department  of  Pickands, 
Mather  &  Co.,  Cleveland.  Ohio,  died  on 
Oct.  13  of  pneumonia,  following  an  at- 
tack of  Spanish  influenza.  Mr.  Cook  was 
39  years  old  and  was  a  graduate  of  the 
.Massachusetts  Institute  of  Technology.  He 
was  formerly  manager  of  tlie  Warwick 
Iron  and  Steel  Co.,  of  Pottstown,  Penn., 
now  operated  by  the  Eastern  Steel  Com- 
pany. Mr.  Cook  was  a  member  of  the 
American    Institute    of    Mining    Engineers. 

Thomas  Keams,  vice-president  and  gen- 
eral manager  of  the  Silver  King  Coalition 
Mines  Co.,  of  Park  City,  Utah,  and  ex- 
United  States  Senator,  died  at  his  home  in 
Salt  Lake  City  on  Oct.  18,  aged  56  years, 
following  a  stroke  of  apoplexy  brought  on 
by  an  automobile  accident.  Ex-Senator 
Kearns  was  born  near  Woodstock,  Ont., 
and  later  followed  mining  in  the  West, 
first  in  the  Black  Hills  and  then  at  Park 
City,  where  lucky  discoveries  made  him 
a  fortune.  He  was  an  owner  of  the  "Salt 
Lake  Tribune"  and  a  director  of  the  San 
Pedro,  Los  Angeles  and  Salt  Lake  R.  R. 
In  politics,  he  was  a  Republican  and  served 
as  Senator  from  Utah  from  1901  to   1905. 


Societies 


Geological  Society  of  America  will  meet 
in   Boston   Dec.    28   to   31. 

American    Institute    of    Mining    Engineers 

will  hold  its  spring  meeting  Feb.  17  to  20, 
1919,  in  New  York. 

American  Association  for  the  Advance- 
ment of  Science  will  meet  in  Boston  from 
Dec.  2  7  to  Jan.  2  next. 

Chamber  of  Commerce  of  the  United 
States  Intends  to  hold  meetings  of  all  the 
War  Service  committees  dealing  with  the 
War  Industries  Board  in  a  conference  at 
Atlantic  City  on  Nov.  19,  20  and  21. 

Society  of  Chemical  Industry,  New  York 
section,  met  at  Rumford  Hall.  New  York, 
on  Oct.  25.  An  address  was  made  on  "Gas 
M'arfare,  Both  Offensive  and  Defensive," 
by  Maj.  H.  W.  Dudley,  of  the  British- 
American    Anti-Gas    Service. 

Cleveland  Engineering  Society  has 
pa.'-sod  an  amendment  to  its  constitution 
providing  for  joint  membership  with  other 
societies.  Under  the  joint  plan  about  40 
members  have  become  members  of  the 
American     Association    of    Engineers. 

South  African  Institution  of  Engineers 
recently  announced  the  awards  made  for 
the  best  papers  read  last  year.  J.  A. 
Vaughan  received  the  Institution's  gold 
medal  for  his  paper  on  the  "Factor  of 
Safety  in  Winding  Ropes."  T.  G.  Ottley 
was  awarded  the  Ingham  prize  for  the 
best  short  paper. 
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John  A.  Roebllng'fl  Sons  Co.,  Trenton, 
N.  J.,  announces  the  death  of  its  presi- 
dent, Charles  G.    Roebllng,  on   October  6. 

I.ldgerwood        Mannfaclurlng        Co.       has 

opened  Its  own  branch  ofllce  in  the  Union 
.N'ational  Bank  Bldg.  at  Clevi  land,  Ohio, 
for  the  better  handling  of  Its  business  In 
contractor's   hoists,   mine   hoists   and   cable- 


ways  in  that  territory.  The  offlce  will  be 
In  charge  of  Ernest  F.  Pegg,  who  has  been 
handling  the  Lidgerwood  line  for  the  W. 
M.  Pattison  Supply  Co.,  the  company's  for- 
mer  agents. 

Draeger  Ox.vgen  Apparatus  Co.,  Wilkins- 
burg,  Penn.,  has  applied  to  the  Federal 
Trade  Commission  for  license  to  use  eight 
patents  for  respiratory,  resuscitating  and 
breathing  apparatus,  and  the  trade  mark 
"Pulmotor,"  which  it  claims  are  enemy- 
owned.  The  patents  were  issued  originally 
to  Johann  Heinrich  Draeger,  of  Lubeck, 
Germany,  and  to  other  assignors  to  the 
firm  of  Draeserwerk  Heinrich  u.  Bernhard 
DraeKer,  of  Lubeck,  Germany.  The  com- 
mission is  considering  the  merits  of  the  ap- 
plication. 

Detroit  Graphite  Co.,  paint  and  color 
makers  of  Detroit,  Mich.,  is  represented  in 
the  Southwest  by  George  S.  Thomson,  with 
office  and  warehouse  at  104  Leon  St.,  El 
Paso.  Mr.  Thomson  travels  through  south- 
ern California,  Arizona,  New  Mexico  ana 
Mexico  and  maintains  a  warehouse  stock  of 
paint  at  El  Paso  for  immediate  delivery.  The 
company  manufactures  a  complete  line  of 
paint  for  all  purposes,  including  metal  pro- 
tective coating,  "Superior"  graphite  paint.  A 
new  office  has  been  opened  in  Salt  Lake  City 
at  406,  407  Boston  Bldg.,  with  P.  D.  Whatley 
in  charge,  who  covers  Utah,  Montana  and 
Colorado. 


Trade  Catalogs 


Cutters.  Cleveland  Milling  Machine  Co., 
Cleveland,  Ohio.  Price  List,  Oct.  15,  1918  ; 
3^  X  6  ;  pp.  48. 

Tanks.  Walter  A.  Zelnicker  Supply  Co., 
St.  Louis,  Mo.  Bulletin  No.  252  ;  Oct.  15, 
1918  :  31  X  8i  ;  pp.  12.  New  and  second 
hand  tanks  of  all  kinds  and  sizes. 

Koof  and  Iron  Paint,  Etc.  Monarch 
Paint  Co.,  Cleveland,  Ohio.  Circulars  de- 
scribing "Hydrocarbonite"  a  high-grade  roof 
and  iron  paint ;  "Sealtite,"  a  plastic  roof- 
ing and  waterproofing  compound ;  also 
"Sealtite"  in  liquid  form. 

Dean  Valve  Control.  Cutler  Hammer 
Manufacturing  Co.,  Milwaukee,  Wis.  Pp. 
& ;  illustrated.  The  pamphlet  is  entitled 
"Pacts"  and  describes  a  valve  control  con- 
sisting of  a  high  torque  motor,  which  opens 
and  closes  the  valve  gate,  a  limit  mechan- 
ism automatically  disconnecting  the  motor 
at  the  end  of  the  gate  travel,  and  one  or 
more  remote  control  stations  from  which 
valve  can  be  operated. 

Watt  Cars.  Watt  Mining  Car  Wheel  Co., 
Barnesville,  Ohio.  General  catalog;  8 J  x 
11  ;  pp.  156  ;  illustrated.  This  is  a  hand- 
somely printed  book  and  the  most  complete 
catalog  yet  published  on  wood  and  steel 
mine  cars,  ore  cars,  quarry,  contractors' 
and  industrial  cars,  skips,  ore  buckets, 
couplings,  car  Wheels,  axles  and  trucks. 
It  IS  divided  into  five  parts,  as  follows: 
Mining  cars,  Catalog  A ;  industrial  cars, 
K  ,  ore  cars,  M  ;  wheels,  S  ;  and  couplings, 
W.     Copy  free  on  request. 


New  Patents 


United  States  patent  specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  each. 
British  patents  are  supplied  at   40c.   each. 

Alloy.  Containing  Nl,  Zr,  Al  and  Si.  Hugh 
S.  Cooper,  Cleveland,  Ohio,  assignor  to  the 
General  Alloys  Co.,  Cleveland,  Ohio.  (U 
S.  No.   1,278,304;  Sept.  10,  1918. 

.'\maIgamator,  Mercury.  Lewis  Martin 
Kellogg,  Los  Angeles,  Calif.  (U.  S.  No. 
1,278,163  ;    Sept.    10,   1918.) 

Drill,  Percussion,  John  R,  Abbott,  Coun- 
cil Bluffs.  Iowa.  (U.  S.  No.  1.278.084  ; 
Sept.  10,  1918.) 

Ferromolybdenum,  Process  of  Making. 
lOric  Hj.'ilniar  Westling  and  Carl  Ander- 
sen, San  Francisco.,  Calif. ;  said  Westling 
assignor  of  his  one-half  to  Newton  W. 
Stern,  San  Francisco,  Calif.  (U.  S.  No, 
1.1!78,408;  Sept.   10,   1918.) 

Furnace,  Electric.  James  H.  Gray,  New^ 
York,  N.  Y.  (U.  S.  No.  1,278,635;  Sept. 
10.   1918.) 

Furnace,  Smelting.  Rlof  Karl  HJalmar 
Lundberg,  Bruzaholm.  Sweden.  (U.  S.  No. 
1.278.696  :   Sept.   10,   1918.) 

Ingot  Mold  for  Casting  Manganese  Steel 
WInfleld  S.  Potter,  Pittsburgh,  Penn.  (U. 
S.  No.   1,278,206;  Sept.  10,  1918.) 

Miingiineso  StccI,  Producing  Wrought 
Shapes  of.  WInfleld  S.  Potter.  Pittsburgh. 
I'enn.  (U.  S.  No,  1.278,207;  Sept.  10. 
l!ns.) 
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SAN    FKAN  CISCO — Oct.    16 

Miners'  Wages  in  Amador  County  Mother 
Lode  region  have  again  been  voluntarily 
increased  by  the  mine  owners.  The  in- 
crease is  25c.  and  50c.  per  day,  the  lower 
raise  being  unconditional  and  the  50c.  raise 
.  being  paid  to  men  who  agree  to  continue  at 
work  not  less  than  30  days.  This  makes 
a  maximum  day  wage  of  $4.50  for  miners 
and  $3.75  and  $4  a  day  for  shovelers  and 
carmen.  Labor  is  scarce  and  not  all  the 
mines  can  be  worked  full  time  even  at  this 
increase  in  the  wage.  The  men  who  have 
their  homes  in  the  several  substantial 
towns  on  the  Lode  have  no  inclination  to 
go  to  the  shipyards  or  other  places  of 
high  wages,  except  in  a  few  cases,  but 
most  of  the  unskilled  labor  in  the  mines 
is  of  the  transient  type. 

Continued    Chromite    Production    for    the 

first  half  of  1919  at  a  rate  proportionate  to 
the  rate  of  1918  production  is  announced 
as  the  present  intention  of  the  War  Indus- 
tries Board.  The  board  in  a  dispatch  to 
Albert  Burch  of  San  Francisco  advises, 
if  the  producers  in  California  and  Oregon 
are  unable  to  find  ready  market  for  ore, 
that  he  wire  the  Washington  office  giving 
tonnage  and  guaranteed  analysis  and 
price.  In  giving  this  information  through 
the  press  to  the  chrome  producers  Mr. 
Burch  adds:  "The  industry  in  California 
and  Oregon  has  been  built  up  at  the  earnest 
request  of  the  War  Industries  Board  acting 
through  the  Bureau  of  Mines,  but  has 
reached  a  point  where  no  further  extension 
is  desirable.  The  chairman  of  the  board, 
however,  expressed  to  me  his  sense  of 
responsibility  on  the  part  of  the  Govern- 
ment for  inducing  prospectors,  miners  and 
capitalists  to  engage  in  the  production  of 
chrome  ore  and  his  fixed  intention  to 
afford  those  already  engaged  in  the  busi- 
ness such  reasonable  protection  for  their 
interests  as  his  department  can  give." 

Nortli  Star  Mines  in  the  Grass  Valley 
district  have  yielded  but  small  profit  in 
the  last  year,  owing  to  war  conditions  and 
scarcity  of  labor.  Milling  has  necessarily 
been  curtailed  and  now  development  is 
ordered  stopped.  George  B.  Agnew  of 
Xew  York,  president,  has  advised  the 
stockholders  that  the  company  is  not  justi- 
fied in  paying  the  usual  dividend  at  this 
time.  During  the  first  six  months  of  1918 
dividends  to  the  amount  of  $100,000  were 
paid.  Of  this  sum  it  seems  probable, 
subject  to  adjustment  at  the  end  of  the 
year,  that  $30,000  must  be  considered  as 
having  come  from  the  surplus  earnings  and 
$70,000  from  the  reserve  for  depletion,  as  a 
payment  in  liquidation  of  capital.  Cash 
resources  will  enable  the  mine  to  be  kept 
in  operation  and  good  order  although  no 
great  profit  can  be  expected.  It  might  be 
actually  profitable  to  close  the  mine  down, 
if  only  the  question  of  profit  were  con- 
sidered, but  the  importance  to  the  Govern- 
ment of  the  gold  production  and  the  de- 
pendence of  the  town  of  Grass  Valley  on 
the  mining  industry  are  taken  into  con- 
sideration, so  the  mines  Avill  continue  in 
operation,  but  with  development  arrested 
for  the  present. 

Electric  Power  Restrictions  applied  to 
gold  dredges  have  been  rescinded  or  modi- 
fled  to  permit  the  dredges  in  the  fields 
where  operation  had  been  reduced  to  half 
time  to  now  run  full  24  hours  a  day.  The 
loss  of  time  during  the  period  of  restric- 
tion of  the  use  of  electric  power  was  not  a 
great  hardship  on  the  dredge  owners,  be- 
cause the  gold  does  not  get  away  while 
it  is  in  the  ground,  though  constant  oper- 
ation is  of  course  more  profitable — if  it 
can  be  said  that  there  is  any  present 
profit  in  gold  dredging.  The  chief  hardship 
fell  upon  the  dredge  workmen,  who  mu.«t 
meet  the  increased  cost  of  living  whether 
they  are  employed  full  or  half  time.  Many 
of  them  have  their  homes  and  can  not 
afford  to  go  out  to  seek  other  employment 
while  waiting  for  the  rains.  Indications 
now  are  that  there  will  be  an  abundance 
of  water  for  the  generation  of  electricity 
during  the  season,  as  the  heavy  rain  in 
mid  September  is  apparently  to  be  aug- 
mented by  rain  and  snow  in  October.  The 
gold  miners,  both  placer  and  quartz,  in 
California  have  less  worry  over  a  short 
rain  and  snow  season  than  over  the  heavy 
costs  of  operation  as  applied  to  essentials 
other  than  power. 


The  Safety  Rules  for  Gold  Dredges,  is- 
sued by  the  Industrial  Accident  Commission 
and  eft'ective  Jan.  1,  1919,  have  been  com- 
pleted and  are  ready  for  distribution  from 
the  office  of  the  commission,  at  525  Market 
street,  San  Francisco.  There  are  some 
changes  from  the  tentative  rules  i.ssucd  ear- 
lier in  the  year,  the  minor  changes  being 
those  that  affect  general  safety  and  welfare, 
guards  against  personal  falls  and  falling 
objects,  and  machinery  and  power  trans- 
mission. The  major  changes  and  additions 
to  the  tentative  rules  affect  the  electrical 
department,  particularly  the  rule  regarding 
switches,  fuses,  automatic  circuit  breakers, 
etc.,  and  motors.  Provision  is  made  for  the 
appointment,  by  dredge  operators,  of  per- 
sons upon  whom  notice  may  be  served  by 
the  commission  through  the  mine-inspec- 
tion department.  The  following  named 
representatives  of  interests  affected  by  the 
rules  composed  the  committee  which  pre- 
pared the  tentative  and  the  final  safety 
rules:  Harold  Mestre,  consulting  engineer, 
chairman ;  F.  L.  Lowell,  deputy  mine  in- 
spector. Industrial  Accident  Commission, 
secretary  ;  L.  D.  Hopfield,  department  man- 
ager Natomas  Co.  of  California ;  C.  W. 
Gardner,  representing  Hammon  Engineer- 
ing Co. ;  A.  L.  Wilde,  district  representa- 
tive International  Brotherhood  of  Steam 
Shovel  and  Dredge  Men  ;  Carl  Brown,  man- 
ager California  Casualty  Indemnity  Ex- 
change ;  H.  M.  Wolfiin,  mining  engineer, 
U.  S.  Bureau  of  Mines,  chief  mine  in- 
spector. Industrial  Accident  Commission : 
R.  L.  Eltringham,  electrical  engineer,  In- 
dustrial Accident   Commission. 

Pumice  Deposits  in  Eastern  Siski.vou 
County  are  producing  commercial  pumice 
stone  which  is  hauled  in  motor  trucks  to 
Bartle  on  the  McCloud  River  R.  R.  The 
situation  of  the  deposits  is  28  miles  north 
of  Bartle  and  7  miles  west  of  Medicine 
Lake  in  a  mountainous  region  between  Mt. 
Glass  on  the  eastern  edge  of  Siskiyou 
County  and  Black  Crater.  35  miles  west. 
The  lava  in  this  region  is  on  the  direct 
northwest  trend  of  the  lava  flow  from  the 
Mt.  Lassen  and  Mt.  Shasta  regions. 
Pumice  has  not  been  commercially  valuable 
in  California  until  the  war  conditions  have 
brought  about  a  large  demand  for  all  the 
minerals  and  metals  and  kindred  sub- 
stances. The  fact  that  there  are  numerous 
lava  flows  in  the  state  and  consequently 
large  amounts  of  lava  ash,  pumice  and 
other  substances  produced  by  volcanic  dis- 
turbances seems  to  have  been  considered 
by  geologists  and  other  technical  investi- 
gators of  State  and  Government  bureaus 
as  sufficient  for  the  information  of  the 
public  interested  in  these  materials.  The 
contributions  of  the  State  Mining  Bureau 
to  these  subjects  would  not  induce  pros- 
pecting and  development.  It  remained  for 
the  grub-stake  prospector  and  the  small 
acivent^jrer  in  development  to  acquaint 
the  public  with  the  fact  that  in  one  of  the 
well-known  districts  of  the  state  there  is 
a  mountain  top  of  material  carrying  com- 
mercial quantities  of  pumice  easily  and 
economically  marketable.  These  deposits 
are  being  operated  by  San  Francisco  inter- 
ests who  are  quarrj-ing  the  rock  and 
v;ashing  it  in  large  tanks  in  which  the 
tailing  settles  on  the  bottom  and  the  pumice 
floats  on  the  surface.  The  material  is  dried 
and  sacked  for  shipment.  Thirteen  cars 
have  been  loaded  at  Bartle.  The  deposits 
were  first  prospected  and  partially  de- 
veloped in  1910  under  the  direction  of  .1.  O. 
Miller. 

SALT  LAKE   CITY — Oct.   17 

Cooperation  Between  tlie  Bureau  of 
Mines  and  the  State  is  evidenced  by  the 
appointment  of  Carl  A.  Allen  by  the  State 
Industrial  Commission  to  be  chief  inspec- 
tor of  mines  for  Utah.  Mr.  Allen  has  been  in 
charge  of  the  Bureau  of  Mines  demonstra- 
tion car  in  the  Butte,  Mont.,  section.  He 
will  retain  his  Government  position  while 
serving  the  State  In  this  new  capacity,  and 
will  supervise  the  work  of  the  inspector  of 
metal  mines  and  the  State  coal  mine  in- 
spector. 

A  >IiH  To  Treat  Rare  Metal  Ores  has 
been  installed  by  A.  E.  Custer  here.  Plant 
consists  of  rolls,  jigs,  ball  mill,  concentrp.t- 
ing  tables,  and  slimers.  A  flotation  utiit 
is  now  being  added.  Ores  from  Utah  and 
Nevada  have  been  treated.  Recentlv  sev- 
eral tons  of  tungsten  ore  from  the  Western 


Utah  Copper  (;o.'s  miiK-  in  D<-ep  Creek  was 
run  through  the  plant,  and  a  high-grade 
concentrate  obtained.  Though  the  ca- 
pacity at  pre.sent  is  limited,  the  plant  is"  of 
interest  in  that  it  offers  facilities  for  im- 
proving the  grade  of  various  ores  of  the 
rarer  metals,  including  ores  of  tung.sten. 
molybdenum,  uranium,  vanadium,  etc..  at 
the  same  time  furnishing  data  for  possible 
larger-scale  operations. 

L'taii  Apex  .Miiiiui;  Co.,  with  mines  at 
Bingham,  filed  Huit  in  the  Federal  court  on 
Oct.  9  to  restrain  the  Utah  Consolidated 
Mining  Co.  from  extracting  ore  from  cer- 
tain sections  of  property  claimed  to  be 
owned  by  the  Apex  Company.  Claims  in- 
\olved  are  the  Leonard  No.  2,  Edna  Lode. 
Nellie  Bly,  and  Haridson  Lode.  A  restrain- 
ing order  and  damages  amounting  to 
$1,750,000  are  asked.  The  Apex  claims 
that  70,000  tons  of  lead-silver  ore  have 
been  removed  from  the  property,  and  at 
present  the  Utah  Consolidated  is  extract- 
ing 1500  tons  of  ore  from  the  property 
each  week.  "This  is  being  wilfully,  un- 
lawfully, fraudulently,  and  secretly  done, 
and  without  the  license  of  the  owners,"  the 
complaint  states.  The  Utah-Apex  mine  is 
the  largest  single  producer  of  lead  in  the 
state. 

DENVER — Oct.    17 

Alunite  in  Colorado  is  attracting  consid- 
erable attention  at  this  time,  especially  in 
view  of  the  favorable  developments  of  the 
White  Horse  alunite  property  in  the  Marys- 
v.ale  district  in  Utah.  Extensive  deposits 
near  Rico,  in  Dolores  County,  are  the  ob- 
jects of  investigation  by  interests  that  plan 
the  erection  of  a  plant  for  the  recovery 
of  potash,  aluminum,  and  aluminum  sans. 
Alunite  is  extensively  distributed  in  Colo- 
rado. In  addition  to  the  large  dei)osits 
near  Rico,  the  mineral  is  found  near 
Platoro,  in  Conejos  County ;  in  the  Rosita 
Hills,  and  on  Knickerbocker  Hill,  in  Custer 
County ;  in  the  San  Cristobal  quadrangle. 
In  Hinsdale  and  Mineral  counties ;  at  Lead- 
ville,  in  Lake  County  ;  at  the  National  Bell 
mine  and  in  the  Red  Mountain  district,  in 
Ouray  County ;  at  Summitville,  Jasper, 
Embargo  and  other  places  in  Rio  Grande 
County ;  and  near  Bonanza,  Beidell,  and 
on    Tracy   Creek,    in    Saguache   County. 

Freight  Rates  to  the  Cripple  Creek  dis- 
trict m.ay  soon  be  reduced,  if  the  argu- 
ments niade  by  prominent  shippers  of  the 
camp  are  considered  favorably  by  the 
railroad  rates  committee.  Many  of  the 
district  mines  have  been  forced  to  cease 
operations,  and  others  have  h.ad  their 
outputs  curtailed  through  increased  cost 
of  operation.  Several  of  the  large  pro- 
ducers fear  that  they  will  be  forced  to 
close  down  entirely  if  something  Is  not 
done  soon  to  remedy  the  situation.  It  is 
urged  that  a  reduction  in  coal  rates  to 
the  Cripple  Creek  district  be  put  into  ef- 
fect as  soon  as  possible.  The  seriousness 
of  the  situation  is  apparent  when  the  gen- 
eral agent  for  the  Colorado  Springs  and 
Cripple  Creek  lines  requests  the  railroad 
freight  rates  be  reduced,  on  the  ground 
that  such  reduction  is  of  vital  importance 
to  the  existence  of  the  Cripple  Creek  dis- 
trict. Before  making  a  decision  in  the 
matter,  the  railroad  rates  committee  will 
review  data  regarding  the  production  of 
ore  and  the  cost  of  production  before  the 
war  and  under  present  conditions. 

PHOENIX.  .VRIZ. — Oct.   15 

A      Reconnoissance     Gpologiral     Map     of 

Arizona  is  to  be  prepared  by  the  State  Uni- 
ver.sity.  involving  compilation  of  all  ex- 
isting records  on  the  subject  and  the  col- 
lection of  field  data  where  sufficient  data 
art^  not  available  or  existent.  Thereafter, 
bulletins  are  to  be  issued  covering  the 
geolosry  and  mineral  resources  of  each 
county.  The  work  is  to  be  in  charge  of 
Olaf  P.  .lenkins,  recently  appointed  geolo- 
gist of  the  Arizona  Bureau  of  Mines  and 
connected    with    the   University   of   Arizona. 

"The  Association  of  (lie  .\rizona  Mining 
Men"  is  a  new  organization  perfected  in 
Phoeni.x  which  has  50  charter  members, 
but  exjjects  to  have  at  least  300  mem- 
bers within  a  month.  It  has  no  connection 
with  the  Arizona  chapter  of  the  American 
Mining  Congress,  and  does  not  include 
representatives  of  any  of  the  great  produc- 
ing  mines   of   the   state   as   its   membership 
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is  composed  principally  of  men  connected 
with  the  properties  under  development 
or  in  the  shipping  stage.  Officers  are: 
President.  C.  P.  Reiniger.  Tucson  :  vice 
presidents.  C.  S.  VanDyke,  Miami,  and  Ed. 
Bush.  Tucson  ;  secretary.  \V.  H.  Lawhon. 
Fhoenix  :  treasurer.  W.  S.  Humbert. 
Phoenix.  Matters  under  consideration  at 
the  first  meeting  included  a  discussion  of 
the  plan  of  closing  down  development 
mines  and  even  commandeering  their  equip- 
ment. Resolutions  on  this  subject  wert-  to 
th?  effect  that  encouragement,  not  sup- 
pression, should  be  asked  for  the  mines 
under  development  within  Arizona.  Modi- 
fication was  asked  of  the  Treasury  Depart- 
mtnt  of  the  income-tax  regulations  cover- 
ing mine  profits.  Strong  support  was 
pledeed  to  a  workmen's  compensation  bill 
v.hioh  is  to  be  voted  upon  at  the  election 
ir.  November. 

CALUMET,    Mlt'll. — Oct.    16 
Copp«T    County    >Iine    Managers     do     not 

believe  that  fne  after-the-war  problem  of 
the  copper  producing  corporations  will 
be  so  much  the  finding  of  a  market  for 
their  product  as  limiting  the  market  and 
are  taking  intjo  consideration  the  fact 
that  with  the  end  of  the  war  the  call  for 
copper  for  manufacturing  munitions  will 
cease  entirely,  probably  forever,  exceptiuj? 
in  limited  amounts,  but  they  point  to  the 
great  era  of  reconstruction  that  will,  they 
believe,  bring  to  the  industry  the  greatest 
prosperity  that  it  has  ever  known.  One 
of  the  problems  to  be  met  will  be  that  of 
price  With  Government  restrictions  re- 
moved   and    the   output    limited    because   of 


high  material  cost,  shortage  of  labor  that 
is  certain  to  exist  for  some  time  or  through 
the  reconstruction  period,  it  is  believed 
metal  will  go  "sky-high"  unless  the  pro- 
ducers get  together  on  a  price  limit.  No 
great  reduction  in  cost  of  manufacturing 
th<  metal  is  looked  for  and  higher  prices 
for  copper  than  those  ruling  at  presetit 
will  be  welcomed,  of  course,  but  the  mining 
corporations  do  not  favor  the  sky-rocket- 
ting  of  prices  that  the>  believe  is  almost 
certain  to  come  unless  a  limit  is  set.  It 
is  anticipated  here  that  the  heads  of  the 
larger  companies  will  get  together  on  price 
limiting  shortly  after  war  matters  have 
been  adjusted  and  that  the  price  of  thp 
metal  will  be  the  big  subject  of  conversa- 
tion and  probably  of  corporate  legisla- 
tion. Of  course  there  is  no  certain  indi- 
cation that  the  Government  restriction  of 
price  is  to  be  lightened.  Many  of  the  com- 
panies are  row  preparing  for  the  after-the- 
war  period  when  they  can  increase  their 
output  practically  to  capacity  but  they 
do  not  look  for  any  great  influ-x  of  labor 
from  the  old  world,  anticipating  that  most 
of  the  European  governments  will  limit 
emigration  in  order  to  keep  labor  at  home. 

CL,EVEL,AND,  OHIO — Oct.  15 
Ore  Movement  in  the  Vicinity  of  Du- 
luth  is  being  seriously  interfered  with  by 
the  forest  fires,  according  to  "Iron  Age " 
Traffic  was  delayed  on  the  ore-carrying 
railroads,  and  boats  were  compelled  to 
wait  for  cargoes.  Acting  on  the  suggestion 
of  the  operating  heads  of  railroads  in  the 
Lake  Superior  mining  district,  a  commit- 
tee   representing    the    mining    companies    is 


working  out  a  plan  to  cut  off  ore  shipments 
from  some  of  the  mines  about  Nov.  1. 
The  purpose  of  this  move  is  to  relieve  the 
railroad  situation  during  the  early  winter 
months.  In  case  of  small  underground 
mines,  it  takes  some  time  to  accumulate 
enough  ore  for  a  boat  cargo.  When  the 
vvt-ather  becomes  cold,  some  of  the  ore  is 
likely  to  fieeze  in  the  cars  before  a  cargo 
is  accumulated,  and  thus  cause  delay  in 
handling.  Ore  to  replace  that  from  mines 
frcm  which  shipments  are  suspended  will 
m  some  instances  be  procured  from  other 
properties.  In  case  the  ore  is  of  a  grade 
iliat  the  consumer  must  have,  and  if  it  can- 
not be  replaced  from  other  mines,  a  plan 
is  being  considered  to  accumulate  a  stock 
pile  at  the  mine  and  load  this  on  cars  with 
a  steam  shovel  as  soon  as  sufficient  ore 
has   been   mined   for   a  cargo. 

VICTORIA.  B.  C. — Oct.  16. 

Bog  Iron  From  British  Columbia  will  be 
in  use  soon  for  fluxing  purposes  at  the  fur- 
naces of  Irondale,  Wash.,  arrangements 
having  been  made  with  the  owners  of  the 
iron  propeity  by  the  Pacific  Coast  Steel  Co. 
The  same  company  is  using  magnetite  ores 
from  Texada  Island,  B.  C,  and  the  product 
of  its  plant  is  to  be  utilized  in  connection 
with  the  building  of  ships  in  the  Puget 
Sound  district.  The  contract  for  the  bog 
•iron  calls  for  the  delivery  of  5000  tons  as 
soon  as  possible,  and  a  spur  line  is  being 
run  from  the  Pacific  Great  Eastern  Ry.  to 
the  property,  which  is  situated  near  Mons, 
B.  C,  in  order  to  provide  satisfactory 
transpoitation  facilities. 
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AL.ASKA 

ALASKA  SHIPMENTS  of  domestic  cop- 
per ore  and  matte  to  the  United  .States 
during  September  were  7371  gross  tons, 
having  a  copper  content  of  4,216,S16  lb.  and 
valued   at   $1,106,512. 

.\RIZOXA 

Cochise   County 

COPPER  QUEEN  (Bisbee) — Construc- 
tion on  new  concentrating  mill  near 
Warren  stopped  for  the  period  of  the  war, 
owing  to  inability  to  secure  needed  ma- 
terial   and    machinery. 

DENN-ARIZONA  (Bisbee) — Sinking  to 
new  level  at  1800  feet. 

PHELPS  DODGE  CORPORATIO.V  (Bis- 
bee)— Has  endorsed  and  authorizes  the  an- 
nouncement of  a  practical  mining  course 
to  be  given  to  employees  of  the  Copper 
Queen  branch.  Men  successfully  complet- 
ing this  course  will  be  given  preference  in 
the  telection  of  future  shift  bosses. 

Coconino    County 

NAVAJO  COPPER  (Flagstaff) — Work, 
abandoned  due  to  high  freight  cost,  to  be 
resumed  soon.  Order  has  been  given  for 
100-ton  leaching  plant.  E.  J.  DeSable  of 
New  York  is  principal  owner  and  T.  A. 
McCullough  of   Denver   will   be   manager. 

Gila  County 

OLD  DOMINION  (Globe)— Output  of 
copper  during  September  was  2,292,000 
I>ound8. 

INSPIRATION  CONSOLIDATED  (Mi- 
ami;— September  production  was  7,800,000 
lb.  of  ofjpper.     Plant  operated  28S  days. 

Greenlee  County 
ARIZONA     COPPER      (Clifton)— Copper 
produced      in      September      was      4,330,000 
poundK. 

SIfA-.NO.V       fCllfton) —Credited      with 
r    record     In    -Arizona,    with    only 
ifes    In    pant    month    In   payroll   of 
'   of  tli<    «  mploye<-H  are  Mexicans. 
I-  ■    KA.V-LUCKIE       (Dun- 

can Off   which   occur.s   with 

fluo;    .  -    of    flunr-^iiMr    ri-:i<lv    to 

■hip. 

.M«hu«e    County 
TWINS    (fv-rbat; — Will   Inmaii    n- w    loo- 
ton  mill. 

K^JKVJ-ns     rr-iilorid- ■)      D. vloplng     by 

ore  than 
the   ore 
t'lant    IH 
Hi  operation. 


HACKBERRY  (Hackberry) — Camp  and 
mill  buildings  and  other  improvements  Hear- 
ing completion. 

RICO  EXPLORATION  (Kingman)  — 
Shaft  down  1 90  ft.  Crosscutting  will  be- 
gin  on   200   level. 

Pinal   Coant.v 

RAY  CONSOLIDATED  (Ray) — General 
office  building  being  enlarged  to  accommo- 
date large  hall,  mine  safety  division  and 
executive  offices  on  second'  floor.  Near 
Hayden  mill,  the  company  is  securing 
better  water  supply  by  sinking  ten  more 
wells  in  Gila  river  bottom,  to  be  pumped 
by  new  compressor  plant. 

Santa    Cruz    County 

WORLD'S  PAIR  (Patagonia) — To  in- 
stall  100-tcn  tube  mill. 

Yavapai    County 

KAY  (Agua  Fria) — Shaft  down  500  ft. 
Drift  70  ft.  to  the  south.  Cut  copper  vein 
carrying  gold  and  silver. 

COPPER  CHIEF  (Jerome)  —  Hayden 
Development  Co.  announces  stoppage  of 
operations  during  the  war,  as  soon  as  the 
n.ill  has  cleaned  up  the  ore  on  hand,  on 
account  of  high  costs.  Plans  being  made 
for  a  new  process — acid  and  cyanide  mill. 

GADSDEN  (Jerome) — West  crosscut  on 
1200  level  is  350  ft.  from,  shaft  in  schist 
and   porphyry,   but  no  ore  has  been   cut. 

JEROME-SUPERIOR  (Jerome) — Shaft 
below  600  level.  At  750  ft,  crosscutting 
will  be  started  westward  toward  an  ande- 
site  dyke.  Property  is  one  of  the  most 
northerly  of  the  district  and  lies  north  of 
the    Hopewell    tunnel    portal. 

UNITED  VERDE  EXTENSION  (Jerome) 
—  Less  than  100  ft.  of  work  remains  to  be 
done  to  connect  main  heading  of  service 
tunnel  with  east  heading  from  Texas  shaft. 

VERDE  SQUAW  (Jerome) — Shaft  sunk 
more  than  100  ft.  At  250  ft.  crosscut 
will  be  started  to  cut  Boulder  ledge, 

LITTLE  EGYPT  (Mayer) — machinery 
being  unloaded  at  mine.  Al  Blumenauer 
is  manager. 

BIG  BUG  (Prescott) — Ready  to  install 
hoist. 

SENATOR  (Prescott) — Several  leases 
.■shipping   high-grade   ore   to    Humboldt. 

TILLIP:  STARBUCK  (Prescott)— Tunnel 
has  cut  first  of  two  gold-silver  veins  and 
H<  cond  will  he  reached  within  a  few  days. 
I'loiierfy  Is  three  miles  south  of  Senator 
atid  Is  In  charg(!  of  A.  J.  FMcUrell.  former 
ninnaglnK  director  of  the  United  V<>rd<' 
ExlenHlon. 


Yuma  County 

BLACK  GIANT  (Cunningham  Pass)— 
Shaft  sunk  195  ft.  with  station  cut  on  the 
75  level  and  one  at  the  115. 

CUPRITE  INVESTMENT  (Cunningham 
Pass) — Active  development  to  begin  as  soon 
as  machinery  can  be  secured. 

VICTOR  AND  BELLE  CROWN  (Cun- 
ningham Pass) — Driving  tunnel  200  ft.  be- 
low old  workings  which  will  intersect  the 
known  veins  at  a  depth  of  600  ft.  Geo.  M. 
White  is  in  charge. 

HARQUA  HALA  (Salome) — Gold  pro- 
ducer now  owned  by  Yuma  Warrior  Co. 
is  preparing  to  explore  for  copper  ore  at 
gi  eater  depth. 

BLACK  GIANT  (Wenden) — Shipping 
copper  ore  to  Bl  Paso  from  vein  developed 
to  195  ft.    S.  B.  Serf  of  Jerome  is  in  charge. 

CRITIC  (Wenden) — Shipping  two  car- 
leads  a  week  of  gold-copper  ore  from  450 
level.      Under   lease   to   Joseph   Nolachek. 

CALIFORNIA 

.Amador  County 

OLD  EUREKA  (Sutter  Creek) — Shaft 
sunk  250  ft.  in  last  two  months.  Total 
depth  2650  ft.  New  ground  will  not  be 
developed  till  shaft  is  completed  to  3l50-ft. 
point.  Waste  from  mine  used  for  surface 
filling  in  preparation  of  ground  for  storage  ' 
of  timbers  and  other  supplies.  T.  Walter 
Beam    is    manager. 

Del    Norte    County 

CHROME  SHIPMENTS  to  be  increased 
by  use  of  four  new  motor  trucks  received 
at  Cre.^cent  City.  The  large  production  in 
the  county  is  mostly  hauled  by  trucks  to 
Crescent  City  and  Requa  for  water  t>hip- 
ment  to  Eureka  and  delivered  to  the  North- 
western Pacific  Ry.  for  shipment  to  the 
East. 

Eldorado  Count.v 

CHROME  SHIPMENTS  of  one  carload 
a  week  from  four  leases  in  the  Greenwood 
and  Georgetown  districts.  Ore  hauled  by 
motor  trucks  to  Placerville  for  rail  ship- 
ment  over    Southern    Pacific. 

Humboldt    County 

CHROME     SHll'MKNTS      from      Eureka 
ov<  r    Northwestern    raciflc    Ry.    during   the    «| 
W(  ek    of    Oct.     5    amounted    to    only    three    I 
cjirs.     from    Del    Norte    (^ounty.       One    car    ^| 
of    Horse    Mountain    ore    is    ready    for  ship- 
ment    from    lOssex.       Manganese    shipments 
are    from    Fort    Baker    mines    via    Carlotta. 
Kort     Seward     shipments    are    tied     up    by 
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bridges  being  out  of  commission.  Bad 
-weather  and  shortage  of  labor  will  reduce 
shipments  and  production  during  the 
•winter. 

Lake    County 
QUICKSILVER     SHIPMENTS     through 
Calistoga  light  during  September.     Sulphur 
Bank  shipped  57  flasks;  Big  Chief,  7  flasks. 

Mendocino    Coanty 

MAXGAXESE  DEPOSIT  on  Cow  Moun- 
tain being  developed  by  Carl  Angli?  and 
associates.  Five  tons  of  ore  from  initial 
development.      Ore    to    be    hauled   by    mo-.or 

I  truck  to   Ukiah  for  rail  shipinent. 
Plumas    County 
,     DISCOVERY    OF    PLATIXIM     reported 
at  placer  mme  on   Grizzly  Creek   bv   P.   R. 
[Kelsey. 

San   Dieg-o    County 

I  AMERICAN'  HTHIA  CHEMICAL  (Pala) 
I — Shipping    three    carloads    of    lithia   ore   a 

week.       Shipments     by     motor     trucks     to 

Temecula,   Riverside   County. 

t  San    Luis    Obispo    County 

I  LUCKY  J.\KE  CHROME  (Santa  Mar- 
Igarita) — To  install  anoihi  r  concentrator 
I  to  meet  increased  production. 

1  Shasta    Connt.v 

SCOTTISH    CHIEF     (Keswick) — To    in- 
stall   Gibson    mill    at    a    cost    of    $11,000. 
j  ready  for   commission    in    November. 

I  Siskiyou  County 

'  TWENTY  HYDR.\ULIC  MIX'ES  in 
Klamath  and  Salmon  districts  are  getting 
ready  to  renew  operation,   owing  to   recent 

,  rains  which  have  provided  sufficient  water. 

COLORADO 
Boulder  Couuty 

ROOK  (Boulder) — Acquired  bv  L.  E. 
lEwing  and  associates  who  will  sink  shaft 
an   additional   100   feet. 

C.\RIBOU  (Caribou) — Yates  &  Yates 
'have  opened  vein  of  pavable  ore  on  the 
1040   level. 

HURON  GOLD  ORES  (Eldora) — Recent 
development  opened  payable  ore  in  lower 
tunnel.      Mill    in    operation.      C.    I.    DuPont 

,  is  president  and  G.  M.   Woodring  is  super- 

I  intendent. 

I  MELVIXA  (Jamestown) — Cleaning  out 
390  level  preparatory  to  drifting  to  pros- 
pect    Little     Melvina     vein.     northea,st     of 

I  present  workings. 

W.JlXO  MIXIXG  MILLIXG  (Jamestown) 
— Mill  treating  25  tons  of  fluorspar  daily. 
Three  additional  concentrating  tables 
will  be  installed  soon  to  increase  capacity. 
Company's  gold  mine  shut  down  because 
labor  cannot  be  secured  to  carrv  on  de- 
velopment work.  D.  S.  Gerow  is  general 
manager,  and  James  Warren  is  superin- 
tetdent. 

CRUCIBLE  STEEL  (Lakewood)— Un- 
der development  by  Thomas  Mi'.chell  and 
T.  W.  Tinsley.  Shaft  ha.s  been  sunk  80 
ft  and  drifting  is  in  progress. 

GOLD  COIX  (Ward) — To  be  taken  over 
by  new  company  known  as  the  Ward  Gold 
Coin  Jlininp  Co..  of  which  J.  F.  Weber  is 
manager.  Will  develop  the  Gold  Coin  and 
Cardiff  veins. 

UTICA  MINLNG  (Ward)— Developing 
with  encouraging  results  C.  H.  Frv  is  su- 
perintendent. 

Clear   Creek   County 

(K)LD  ANCHOR  (Alice) — Taken  over  bv 
the  K.  &  K.  Co.,  of  which  Guy  Harper  is 
manager.  A  new  hoisting  engine  is  being 
installed,  and  considerable  milling  ore  has 
been  opened.  Milling  plant  has  been  over- 
hauled and  placed  in  good  running  order : 
table  concentration  has  been  discontinued, 
and  flotation  equipment  has  been  installed. 
Smelting  ore  will  be  sorted  out  and  shipped 
to  the  Argo  plant,  at  Idaho  Springs. 

KANS.\S  EXPLOR.A.TION( Idaho  Springs) 
—Special  meeting  of  the  stockholders  to  be 
held  at  Idaho  Springs  on  Oct.  30  to  consider 
the  propriety  of  dissolving  the  corporation. 

PRINCE  ALBERT  (Lawson)— Being  de- 
veloped by  the  Matrix  Leasing  Co.  Pay- 
able ore  has  been  opened,  and  a  fiAe-ton 
test  lot  has  been  shipped  to  the  sampler. 

TERRIBLE  (Silver  Plume) — Silver-lead 
property  being  reopened  and  developed  bv 
the  Denbigh  Silver  Lead  Mines  Co.  On 
the  11  level.  273  ft.  below  the  collar  of  the 
shaft,  at  a  point  715  ft.  ea.^t  of  the  shaft, 
a  three-compartment  raise  has  been  started 
on  the  Terrible  vein  to  connect  with  the 
seventh  and  intervening  levels.  Between 
this  raise  and  the  shaft  the  vein  has  been 
opened  for  250  ft.  in  payable  ore.  This 
level  has  been  equipped  with  an  electricallv 


driven  e.vhaust  fan  and  a  line  of  five-inch 
ventilatmg  pipe  running  to  the  raise.  On 
the  14  lev-i,  at  a  point  715  ft.  east  of  the 
sliaft,  a  raise  which  is  being  driven  to  con- 
nect with  the  11  level  has  been  put  up  90 
J--^  -^  /^.  ^^-  above  the  14  level  a  blind 
u  ^o^.'^'^'"^  driven  west  to  connect  with 
the  13  level,  to  insure  good  ventilation.  A 
similar  connection  will  be  made  with  the 
12  level.  When  the  new  raises  are  fin- 
ished, they  will  complete  a  new  working 
shaft  through  to  the  seventh  level,  where 
a  double-drum  electrically  driven  hoist  will 
be  installed.  The  new  shaft  will  have  three 
compartments,  two  skipways  and  one  lad- 
der way.  At  present  all  ore  produced  is 
being  broken  in  development.  After  the 
completion  of  the  new  shaft,  the  company 
Ilans  to  increase  the  production  of  the 
niine  to  300  tons  per  day.  At  the  portal 
of  the  Seventh  level,  which  is  the  main 
opening  of  the  mine,  office  quarters  store 
room,  and  steam-heated  change  room  have 
been  constructed.  New  ore  bins  have  been 
built,  and  grizzlies  and  ore-sorting  tables 
have  been  installed.  Compressed  air  is 
supplied  to  the  mine  by  two  compressors, 
one  driven  by  water  power  and  the  other 
by  electric  power. 

Gilpin  County 

FIFTY  GOLD  MIXES  (Black  Hawk)— 
Entire  property  sold  recently  to  Morse 
Brothers  Machinery  and  Supply  Co.  of 
Denver,  for  $22,500.  This  property,  which 
was  at  one  time  estimated  to  be  worth 
millions  of  dollars,  includes  50  patented 
gold-mining  claims  and  an  80-stamp 
mill  at  Black  Hawk.  Among  the  mines 
included  in  the  sale  are  the  famous 
Gregory  and  Bob  Tail  properties,  which 
are  the  first  lode  claims  located  in 
Colorado  in  1879.  The  gross  production 
of  these  properties  in  gold,  silver,  copper 
and  lead  is  estimated  at  several  millions  of 
dollars.  The  amount  paid  for  the  proper- 
ties is  said  to  be  only  a  fraction  of  what 
the  equipment  is  worth,  although  the  plant 
has  been  idle  for  several  years  and  the 
machinery  has  deteriorated.  The  sale  is 
subject  to  the  approval  of  William  B. 
Harrison,  referee  in  bankruptcy,  at  Denver. 

San   Juan   County 

SUXNYSIDE  (Eureka) — Construction 
work  being  pushed  on  new  bunkhouse  and 
boarding  house  at  the  mine,  so  that  it  may 
be  completed  before  snow  falls.  Charles 
McMillan  is  superintendent  of  construction. 

GOLD  KING  EXTEXSIOX  (Gladstone) 
— Mill  being  overhauled  and  placed  in  good 
condition  preparatory  lo  earlv  resumption 
of  operations.      W.   Z.    Kinney    is   manager. 

COXGRESS  (Red  Mountain)— Leased  by 
King  brothers,  who  will  continue  devel- 
opment work,  which  recently  opened  vein 
of  high-grade  copper  ore.  Propertv  for- 
merly operated  by  .\1  Kramer,  who  shlpoed 
36  cars  of  payable  ore  before  the  expira- 
tion  of   his   lease. 

SUMMIT  (Red  Mountain) — Considerable 
development  work  to  be  done  bv  this  com- 
pany during  the  ensuing  year.  Raise  from 
the  Koehler  tunnel  to  the  Carbon  Lake 
workings,  a  distance  of  310  ft.,  is  nearly 
completed.  D.  A.  Ferguson  is  superin- 
tendent. 

SHIPMENTS  FROM  SILVERTOX  dur- 
\r)^  September  were:  Sunnvside.  50  cars; 
Iowa-Tiger.  13  ;  Pride  of  the  West.  11  ; 
Mears-Wilfley.  8 ;  (5enesee.  8 ;  Mayflower 
Leasing  Co..  5  ;  Congress.  4  ;  Joe  &  John. 
3  :  American  Queen.  3  ;  Hamlet.  Highland 
Mary.  Dives  Leasing  Co..  and  King  Leas- 
ing Co..  2  cars  each ;  S.  D.  &  G.  lease. 
Pactolas.  Herman  Fanchinio.  Anderson  & 
Holmquist,  Arthur  Johnson,  Henrietta  Cop- 
per Co.,  and  F.  Knowles.  one  car  each ; 
miscellaneous  lots.   30  cars;  total  150  cars. 

San    Miguel   County 

SHIPMENTS  FROM  TELLURTDE  dur- 
ing September  were:  Tomboy.  38  cars; 
Smuggler-Union  and  Black  Bear,  39 ; 
Cimarron.  2  ;  Lewis.  2  ;  total,  81  cars  of 
concentrate. 

Teller    County 

JERRY  JOHNSON  (Cripple  Creek) — 
New  ore  body  opened  on  950  level  and  its 
extent  is  being  determined  by  winze  and 
raise.  Trial  shipment  indicates  that  ore 
is  of  good  milling  grade.  F.  C.  Denham  is 
lessee  and   manager. 

BIG  TO.\D  (Victor) — Mill  now  nmning 
at  full  capacity  of  inO  tons  per  day,  on 
lew  grade  ore  from  the  Dante  mine. 

CRESSON  (Victor) — Crosscut  from 
Roosevelt  tunnel  now  directly  under  the 
Cres?on  shaft.  Raise  will  be  driven  to 
ccnnect   with  the  bottom  of  the  shaft. 

DE.A.DWOOD  (Victor) — Rich  ore  opened 
in  old  W'illiams  shaft  at  55  ft.  below  the 
surface.  Being  worked  by  the  Deadwood 
Ivtasing  Co.   under  lease  from   United  Gold 


Mines  Co.  New  ore  bin«  are  under  con- 
struction. Initial  shipment  of  ore  to  bie 
made  soon. 

MODOC  (Victor) — Plans  erection  of  a 
new  ore  house,  to  be  equipped  with  con- 
V.  yors  and  washer.s.  The  10-drill  com- 
I.^•^.sor  at  the  Modoc  incline  shaft  will  be 
n moved  and  installed  at  No.  3  shaft,  and 
v.iih  the  8-drill  compres.sor  now  in  com- 
mi.ssion  will  suppiv  air  for  18  machine 
drills.  Retimbering  of  Last  Dollar  shaft 
completed  to  fifth  level.  Itecent  develoD- 
nient  south  of  shaft  has  opened  three  new 
veins.  Plans  to  drive  crosscut  from  1500 
level  of  No.  3  shaft  to  prospect  Combina- 
tion property. 

REX  (Victor) — New  concentrating  plant 
to  be  erected  on  property.  Grading  com- 
pleted and  masons  are   laying  foundations 

MICHIGAN 
Copp*r    Difitrict 

CALUMET  &  HECLA  (Calumet)— Cop- 
per production  in  September  was  10.341,- 
468  lb.  Producers  were:  .Ahmeek,  1,866,- 
665  lb.;  Allouez.  510,000;  C.  &  H.,  4.961,- 
872  ;  Centennial,  157.071  ;  Isle  Rovale, 
1,185,643;  La  Salle,  124,000;  Osceola. 
1,153.217;  Superior,  120,000  and  White 
Pine.    260,000   pounds. 

FEDERAL  SYNDICATE  (Calumet)— 
Closed  down.  Thirteenth  mine  to  shut  down 
in  18  months. 

SOUTH  KE.A.RSARGE  (Calumet)— 
Closed  down  south  shaft  No.  2.  Men  can- 
not be  secured  for  both  shafts. 

QUIXCY  (Hancock) — Building  additions 
to  stamp  mill  plant  at  Mason  to  be  used 
for  installation  of  regrinding  and  flotation 
process. 

MOH.A.WK  (Mohawk) — Using  saw-tooth 
system  of  mining  successfully. 

LAKE  MILLING,  SMELTING  AXD 
REFINING  (Point  Mills)  —  Employing 
women  as  head  feeders  and  they  are  suc- 
cessfully doing  the  work. 

MONTANA 

Iteaverliead    County 

C.  F.  MERCER  (Polaris) — New  cyanide 
plant  for  treatment  of  silver  ores  nearly 
completed. 

Cascade  County 

AXACONDA  (Great  FaUs)  —  Second 
furnace  of  ferromanganese  plant  has  been 
blown   in. 

CASCADE  (Neihart) — Construction  of 
new  500-ton  mill  progressing.  Ores.  lead- 
silver  sulphide  with  bante. 

Deerlodge  County 

.VNACOJiDA  (Anaconda) — New  stack  at 
AYashoe    smeltery    nearing    completion. 

Jefferson  County 

MOUNT  W.\SHINGTOX  (Wickes) — Old 
silver  producer  has  been  opened  up  and  is 
making  shipments. 

Park    Count.v 

GIST  (Contact)  —  Installing  100-ton 
concentrating  plant  on  chrome  property  at 
Big  Timber. 

Silver    Bow     County 

SC.VRCITY  OF  SKILLED  MINEP^  is 
still  felt  in  the  Butte  district,  and  indica- 
tions are  that  the  production  of  copper 
will  be  below  normal  this  month  and  pos- 
sibly next.  Many  miners  left  to  seek  work 
elsewhere  at  the  start  of  the  I.  W.  W. 
trouble,  and  though  some  have  returned.lt 
is  feared  that  the  majority  will  remain  at 
places  where  the  I.  W.  W.'s  are  not  per- 
mitted by  the  Federal  authorities  to  have 
as  much  sway  as  they  did  here  in  the 
matter  of  intimidating  the  men. 

.\NACOXD.\  (Butte) — Production  of  cop- 
per during  September  was  21,800,000  lb. 
Company  has  completed  its  option  for  the 
purchase  of  the  W^alker  Copper  Co.  of  Cali- 
fornia. Stock  was  bought  from  the  Plumas 
Mining  Company. 

BUTTE  AND  SUPERIOR  (Butte) — Dur- 
ing September  mined  32.000  tons  of  ore, 
producing  9.500.000  lb.  of  zinc  and  180,000 
oz.  of  silver.  Mill  recovery  was  93  per 
cent. 

XORTH  BUTTE  (Butte) — Development 
proceeding  at  Sarsfield  shaft,  which  has 
been  dewatered 

NEV.^I).^ 

Clark     County 
LAS    \T:G.\S    K:    TOXOPAH    R.    R      (Las 
Vegas) — Proposed     discontinuance    of    ser- 
vice  between   Las   Vegas  and   Goldfleld  de- 
nied by  state  railroad  commission. 
Humboldt   County 
ROCHESTER       MIXES       (Rochester) — 
Oloryhole    opened    in    quartz    croppings    on 
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Hunter  lease  ground.  Block  4,  and  large 
tonnage  milling-grade  ore  can  be  cheaply 
niiied.  L^ss  of  motor  parts  in  transit 
has  delayed  starting  of  milling  plant,  and 
crow  has  been  laid  off  temporarily,  as  all 
storage  room  is  filled  with  oroKen  ore. 

Lander    Couitty 

.XEVADA-AL'STIX  (Austin)— Frank 

Margrave  appointed  receiver  following  fil- 
ing of  suit  to  foreclose  mortgage  on  prop- 
el t\  held  by  W.  C.  Pitt.  Company  has 
mine  at  Newpass,  and  recently  completed 
ctmstruction  of  mill  there. 

Lincoln    County 

CHRISTMAS  COXSOLlD.VTliD  (Good- 
springs) — Vanadium  ore  found  on  four 
claims,  and  shipment  made  to  New  York 
recently.  Thorough  examination  will  be 
made  to  determine  possible  production. 
Property   in    Yellow    Pine   district. 

Lyon   Connty 

UVADA  GOLD  DREDGING  (Dayton) — 
Operating  at  Santiago  Pool,  on  Carson 
River  below  Davton,  and  making  recovery 
of  quicksilver  and  amalgam.  Centrifugal 
pump  used  to  elevate  pulp  to  riffles.  For 
several  vears  during  period  of  large  produc- 
tion from  Comstock  Lode,  seven  mills  using 
pan  amalgamation  process,  operated  along 
Carson   River  above  this  point. 

WESTERN  NEVAD.\  (Mason) — Operat- 
ed bv  Nevada-Douglas  Co.  New  vein 
opened  at  extreme  east  end  of  400  level. 
Ore  is  primary  copper  sulphide  in  charac- 
ter. Leasing  inaugurati'd,  and  some  car- 
bonate and  oxide  ore  is  being  mined  on 
surface. 

Mineral    County 

CANDELARIA  MINES  (Candelaria) — 
Stated  that  company  has  lease  on  old 
dimips  and  stope  fillings  of  Mount  Diablo 
and  Argentum  mines  on  a  flat  royalty 
basis,  with  agreement  to  erect  plant  to 
treat  the  ore.  Has  also  acquired  Lucky 
Hill.  Badger  and  H.  G.  groups.  Lucky  Hill 
has  extension  of  Mount  Diablo  vein,  and 
rich  silver  ore  is  being  opened.  Ore  being 
shipped  to  smeltery.  Candelaria  ores  carry 
silver  in  form  of  cerargyrite,  and  cyanide 
process  will  be  used  in  treatment. 

MINE  OPERATORS  OF  MINA  AND 
LUNING  DISTRICTS  will  hold  a  meeting 
at  Reno  during  October  to  discuss  the  ad- 
visability of  building  a  copper-smelting 
plant   for   those   districts. 

JUMBO  COPPER  (Mina) — Large  ton- 
nage good-grade  copper  ore  being  opened 
in  development  work.  Property  east  of 
Mil. a. 

OLYMPIC  MINES  (Omco) — Cyanide 
plant  treating  100  tons  of  gold  ore  daily. 
Property  25  miles  east  of  Mlna.  Fred 
Siebert    is   manager. 

TUNGSTEN  DIKE  (Sodaville) — Large 
tonnage  of  scheelite  ore  opened  in  develop- 
ment work,  and  40-ton  concentrating  plant 
is  now  being  Installed.  Property  formerly 
owned  by  Atkins-Kroll  Co.  ;  now  owned  by 
Messrs.  Noonan,  Bean  and  Beck. 

WAGNER  (Sodaville) — Opened  to  a 
depth  of  250  ft.  and  considerable  tungsten 
ore  developed.  Property  adjoining  Tungs- 
ten Dike  mine.     Mill  may  be  built. 

Nye   County 

WHITE  CAPS  (Manhattan) — No  work 
being  done  on  second  and  third  levels. 
Shaft  being  sunk  through  hard  rock,  and 
has  reached  a  depth  of  85  ft.  below  fifth 
level.    Mill  is  operating  steadily. 

JEFFERSON  CANYON  GOLD  AND 
SILVER  (Round  Mountain) — Operating 
Kanrohat  mine,  in  Jefferson  Canyon.  Cyan- 
ide process  will  be  addf-d  to  milling  plant. 

TONOPAH  DISTRICT  ore  production 
for  the  week  <  nded  Oct.  5  was  8723  tons. 
of  an  estimated  gross  milling  value  of 
$148,291.  Producers  wf-re:  Tonopah  Bel- 
mont, 2173  tons;  Tonopah  Mining,  3100; 
Tonopah  Extension,  2044  ;  West  End,  983  ; 
Jim  Butler,  102  ;  Rescue,  119  and  Montana, 
20::  tons. 
.Ii\f  r.iTi,KR  (Tonopah) — Crosscutting 
fr  in  lowest  level  to  Fraction  vein 

•   Kood  producer  on  levels  above 
b^-    .:  off  by  a  fault. 

TONOPAH  DIVIDE  (Tonopah) — Power 
1ln»»  fomp''*tMV  and  mine  plant  In  opera- 
ti'  ""  'if   ore    to    begin    at    once, 

;i'  •    two  to  four  cars  weekly 

rr  I    ConKolidated    mill.      Ore 

■  <i  lo  Klondyke  station  on  rall- 
(  •    will    be   sunk   another   lift   of 

370  ]fvc} 

'  I  'Pono- 

j  .  d     In 

l.v.-l 
tiliovt  jOO  1«.vi  1  In  <)UUj  vein.  l.i-vi-lop- 
m«-nt  work  aliso  und^r  wny  to  explor<-  W<  hi 


End  vein  above  400  level.  Ohio  vein  now 
lUrnishing  major  portion  of  ore  milled. 
.Milling  plain  making  good  i-ecovery. 

Storey    Count.v 

UNION  CONSOLIDATED  (Virginia 
City) — Progress  being  made  in  shaft  re- 
l«:ui-.^- — also    development. 

U'iiite    Pine    County 

OPHIR  GROUP  (Aurora) — Tungsten 
claims  have  been  taken  over  by  interests 
represented  by  O.  E.  Roodhouse,  who  is 
ia  charge  of  operations.  A  150-ton  plant 
is  being  erected. 

OKL.\HOMA 

Joplin   District 

COMMONWEALTH  (Richer) — To  re- 
develop, and  will  sink  shafts  deeper. 

OKO  MINING  (Richer) — To  build  250- 
ton  mill,  and  will  purchase  jigs,  crushers, 
compressors,  and  conveyors.  A.  Meyerhoff 
is  superintendent. 

UTAH 

Beaver   County 

MAJESTIC  MINES  (Milford) — Water 
in  shaft  at  386  ft.  point  at  Old  Hickory 
property.  Prospecting  will  be  done  at  this 
level  until  pumping  equipment  can  be 
installed.  Ore  carries  copper  with  some 
silver  and  gold. 

Juab   County 

TINTIC  SHIPMENTS  for  week  ended 
Oct.  11  totaled  164  cars  as  compared  with 
145  cars  the  week  preceding. 

APEX  STANDARD  (Eureka) — New 
hoist  and  compressor  installed.  Old  shaft, 
down  165  ft.,  being  repaired  for  further 
sinking. 

CHIEF  CONSOLIDATED  (Eureka)  — 
New  shaft  down  over  250  ft.  and  good 
progress  being  made. 

El'REIv^V-LILLY''  (Eureka) — Drifting 

west  on  1200  level.  Property  adjoins  the 
Tir.tic    Standard. 

IRON  KING  (Eureka) — New  working 
shaft  down  1050  ft.  At  1200  level,  cross- 
cutting  will  be  started  for  Tintic  Standard 
vein. 

NORTH  BECK  (Eureka)  —  Contract 
awarded  to  drive  two  drifts  on  1200  level. 
Shaft  recently  sunk  to  the  1200  level. 

ZUMA  (Eureka) — Sinking  from  500  level. 
Winze  down  200  ft.  P.  J.  Fennell  is 
manager. 

TINTIC  MILLING  (Silver  City) — Min- 
ing ore  under  lease  from  Dragon  Consoli- 
dated and  from  old  Star  ground,  now  a 
part  of  the  Empire  Mines  Co.  George  H. 
Dern  is  manager. 

Piute  County 

GREAT  WESTERN  (Marysvale) — Winze 
being  sunk  from  tunnel  level  has  cut 
copper  ore.  Property  in  Billion  Canyon.  J. 
H.   Stocks,  superintendent. 

Salt   Lake  County 

CONGESTION  OF  ORE  from  Alta.  at 
Wasatch,  h.is  been  relieved  to  some  extent. 
The  Denver  &  Rio  Grande  R.  R.  has  a 
force  of  iiKui  making  improvements  on  the 
track  The  narrow  gage  road  from  the 
mines  to  Wasatch  is  in  good  condition  and 
shipments  are  expected  to  be  maintained 
at  normal  rate  soon.  Present  season  fa- 
vorable for  shipping  from  Alta  and  the 
CottonwooQS. 

ALTA  CONSOLIDATED  (Alta.) — Winze 
being  sunk  on  Braine  fissure  in  ore. 

COLUMBUS-REXALL  (Alta.) — Silver- 
copper  ore  being  taken  from  new  raise 
near  main  winze.    M.  R.  Evans  is  manager. 

SELLS  (Alta) — New  aerial  tramway 
from  the  ere  lines  to  the  railroad  nearly 
complete. 

Summit    County 

PARK  CITY  SHIPMENTS  for  the  week 
ended  Oct.  11  amounted  to  3,220,780  lbs, 
of  crude  ore  and  concentrates. 

AMERICAN  FLAG  (Park  City) — Work 
to  be  resumed.  To  sink  main  shaft  200 
ft.,  present  depth  1130  ft.  Water  level 
just  below  1100. 

JUDGE  MINING  AND  SMELTING 
(Park  City) — Cros.scut  from  Anchor  tunnel 
t"  Irnly  West  shaft  has  b-cn  completed. 
and  prospecting  and  developing  in  this  sec- 
tion will  be  undertaken  .soon  by  both  the 
Jadge   and   th.    Daly  West. 

NEW  QUINCY  (Park  City) — Prepara- 
tions being  made  to  resume  work,  which 
will   be  done  through  the  Daly  West. 

ONTARIO  SILVER  (Park  City)— New 
Im<  line  shaft  being  sunk  below  1700  level, 
and  Is  prospecting  some  untouched  ter- 
iltorv.  Mof-t  of  the  ore  being  shipped  is 
coming  from   the  1600   and   1700   levels. 


PARK-UTAH  (Park  City)— Drifting 
south  from  main  operating  tunnel.  Paul 
Hunt  is  superintendent. 

SILVER  KING  CONSOLIDATED  (Park 
City) — Overhauling  and  additions  to  mill  i 
m  Thaynes  Canyon  are  completed,  except 
lor  the  placing  of  two  large  smokestacks. 
Capacity  has  been  increased  from  125  to 
150  tons  per  day. 

THREE  KINGS  (Park  City) — New  cross- 
cut being  driven  to  the  southeast  on  500 
level  has  cut  several  porphyry  dikes.  Work  ! 
being  done  to  reach  lower  ore  bearing  lime- 
stone beds  of  the  Park  City  formation, 
W.   R.  Elliot  is  manager. 

WISCONSIN 

Zinc-Lead    District 

CONNECTING  LINK  (Cuba  City)— New 
producer  has  shipped  1200  tons  of  blende, 
galena  and  pyrite  since  Aug.  1  and  has 
paid  two  dividends  of  5%  on  $90,000.  . 
Situated  five  miles  northeast  of  Cuba  City 
on  the  Henry  Dall  land.  Company  has 
also  proved  up  by  churn  drill  and  shaft, 
the  ore  range  on  the  Coulthard  lease,  and 
contemplates  the  erection  of  another  mill  ' 
for  this  tract.  R.  A.  Fox.  Cuba  City,  is 
superintendent. 

HARVEY  LEASE  (Cuba  City) — Charles 
Wolfe  has  struck  the  "Dall"  range  by  chum 
drill  on  the  Joe  Harvey  land,  north  of  the 
Connecting  Link  and  states  that  a  con- 
centrating mill  will  be   provided. 

PAQUETTE  (Shullsburg) — Material 

assembled  for  erection  of  25-ton  mill.  W. 
A.  Porter,  Winona,  Minn.,  is  the  principal 
owner.  Lawrence  Markley  is  superin- 
tendent. 

CANADA 

Ontario 

BONSALL  (Gowganda) — Drifting  on  100 
level. 

CASTLE —  (Gowganda) — Shaft  which  is 
being  sunk  under  option  by  the  Trethewey 
of  Cobalt,  is  nearing  the  300  level. 

WALSH  CLAIMS  (Gowganda)  —  The 
Crown  Reserve,  of  Cobalt,  has  relinquished 
its  option  on  this  property. 

COBALT  SHIPMENTS  during  Septem- 
ber totaled  2,319,515  lb.  of  ore.  Shipping 
properties  were  as  follows :  Dominion  Re- 
duction, 356,400  lb.;  Coniagas,  308,151; 
McKinley-Darragh,  280,288  ;  Buffalo,  26i,- 
060 ;  Nipissing,  239,750  :  Kerr  Lake,  173,- 
666;  Mining  Corporation,  129,573;  Right 
of  Way,  77,628;  Alladin,  76,000;  Ed- 
wards &  Wright,  65,974  ;  La  Rose, 
65,930;  Beaver  Consolidated,  65,318; 
O'Brien,  64,010;  Peterson  Lake  60,000; 
National  59,215  ;  Pittsburg  Lorraine,  33,552 
pounds. 

OPHIR  —  (Cobalt)  —  Contact  cut  by 
winze  and  crosscutting  being  done  to  pick 
up  vein   encountered   140   ft.   above. 

DOMINION  KIRKLAND  (Kirkland  Lake) 
Mineralized  quartz  vein  opened  up. 

KIRKLAND  -  PORPHYRY  (Kirkland 

Lake) — Extension  has  been  given  to  in- 
junction secured  by  the  minority  interests 
of  the  Orr  Gold  mines  to  prevent  the  sale 
of  property  to  company 

PATRICIA  (Boston  Creek)  —  Under- 
ground work  is  being  speeded  up.  Four 
machines  are  in  operation  and  lateral  work 
is  being  done  at  100  and  200  levels. 

HATTIE  (Coulson  Township) — Ore  zone 
has  widened  and  is  yielding  rich  samples  of 
free  gold  and  tellurides. 

CASTLE  OIL  (Mosa) — Contracts  let  for 
drilling  of  13  new  wells  in  addition  to  one 
which  is  being  sunk  by  the  company.  Two 
other  wells  are  being  drilled  in  the  Shet- 
land field,  Lambton  County. 

INDIA 

Burma 

BURMA  MINES  (Namtu) — Erecting 
mill  for  concentrating  lead,  silver  and  zinc 
ores,  according  to  "Commerce  Reports." 
Mill  being  built  under  supervision  of  Amer- 
ican engineers,  and  American  machinery  Is 
used  throughout.  Mine  is  situated  about 
six  miles  from  Namtu,  with  which  it  is 
connected  by  a  narrow-gag<>  railway.  Ore 
i.-^  brought  out  of  the  mine  through  a  tun- 
nel two  miles  long,  and  electric  locomotives 
will  ho  used  to  haul  the  mine  cars  to  large 
storage  bin.s  at  the  portal.  From  these  bins 
Iht  ore  will  bo  hauled  by  rail  to  the  mill 
i>ins  at  Namtu.  Mill  will  have  a  capacity 
of  at  least  700  tons  per  day,  and  i.<i  laUl 
out  so  that  Its  dally  capacity  can  be  ex- 
tended to  3000  tons.  The  Burma  Mlnef. 
Ltd..  controlled  by  the  Hunna  Corjjor.atlon. 
i-i  tlio  largest  mining  corporation  operating 
in  Hunna.'  The  resident  manager  and  hi.' 
assistant  are  Americans,  and  33  othor 
Amerlcan  engineers,  superintendents,  and 
mechanics   are   employed. 
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The  Market  Report 
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froulWe    in    -.ll    Vmlntfri.i     If#.i.'^     creating      ib.    less   usual    traded   discounts   and   extras 
irounie    in    all     industrial    affairs.       In    the      as  d<t  list  of  Feb    4 
metal  industry  it  is  diminishing  production.  ^ 


SILVER  AXD   STERLING   EXCHANGE 

Silver 

Oct. 

Sterl- 
ing 
Ex- 
change 

Silver 

L-t. 

ing 
Ex- 

change 

New 
York. 
Cents 

Lon- 
don, 
Pence 

New 
York, 
Cents 

Lon- 
don, 
Pence 

7 
8 
9 

4  7550 
4  7550 
4  7550 

10  li 
lOIJ 
lOIJ 

49i 
49i 
49i 

21 
22 
23 

4  7550 
4  7550 
4  7550 

104 
104 
104 

49i 
49i 
49J 

iNew  York  quotations  are  as  reported  by  Handy 
Harinan  and  are  in  cents  per  troy  ounce  of  bar 
ver,  999  fine.  London  quotations  are  in  pence  per 
l)y  ounce  of  sterling  silver,  925  fine. 


l::^ 

,AILY  PRICES  OF  METALS 

IN  NEW 

YORK 

't. 

Copper 

Tin 

Lead 

Zinc 

Electro- 
lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

17 

*26 

8.05 

7  75 

8.30 
©8.50 

8^ 
@8| 

8^ 
©81 

81 
©81 

81 
©81 

81 
©8} 

18 

*26 

8.05    . 

7  75 

19 

*26 

8.05 

7  75 

21 
22 

*26 
*26 

8.05 
8.05 

7.75 
7.75 

23 

*26 

t 

8.05 

7.75     i 

*  Price    fixed    by    agreement    between    American 

)pper  producers  and  the  U.  S.  Government,  accord- 

g  to  official  statement  for  publication  on  Friday, 

•ptember  21,  1 9 1 7,  and  July  2,  1918. 
'  t  No  market. 

The  above  quotations  (except  as  to  copper,  the 
rice  for  which  has  been  fixed  by  agreement  between 
merican  copper  prodjicers  and  the  U.  S.  Govern- 
.ent,  wherein  there  is  no  free  market)  are  our 
Dpraisal  of  the  averagerof  the  major  markets  based 
;nerally  on  sales  as  made  and  reported  by  producers 
ad  agencies,  and  represent  to  the  best  of  our  judg- 
lent  the  prevailing  values  of  the  metals  for  the 
sliyeries  constituting  the  major  markets,  reduced  to 
asis  of  New  York,  cash,  except  where  St.  Louis  is 
le  normal  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes 
igots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  0.10c 
;low  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
'estern  brands.  We  quote  New  York  price  at  35c. 
;r  100  lb.  above  St.  Louis. 


LONDON 


Copper             1       Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Oct. 

Spot 

3  M. 

Spot  3  M. 

Spot 

3M. 

Spot 

17 

122 

122 

137 

334  |334 

29^ 

28i     54 

18 

122 

122 

137 

334 

334 

29^ 

28i 

54 

19 

21 

i22 

122 

i37    334 

334 

29^ 

28!^ 

54 

22 

122 

122 

137  1334 

334 

29^ 

28J 

54 

23 

122       122  !    137    334 

334 

29^ 

28^ 

54 

The  above  table  gives  the  closing  quotations  on 
jndon  Metal  Exchange.  .AH  prices  are  in  pounds 
erling  per  ton  of  2240  lb.  For  convenience  in 
mparison  of  London  prices,  in  pounds  sterling  per 
40  lb.,  with  -American  prices  in  cents  per  pound 
e  following  approximate  ratios  are  given,  reckoning 
change  at  $4.7515:£29i  =6.2576c.;  £54  =  1 1.4545c.; 
110  =  23.3333c.;  £125  =  26.515lc.;  £260  =55. 1513c.: 
280  =  59. 3937c.;  £300  =  63.6362c.  Variations,  £1 
0  2121205c. 

Metal  Markets 

NEW    YORK — Oct.   23,    1918 

Copper — Refiners  are  falling  further  be- 
nd in  their  production  and  also  in  their 
lipments  of  what  they  have  produced, 
ving    to    shortage    of    labor.      The    effects 

the  influenza  have  been  even  more  seri- 
is  than  was  feared. 

Late  news  from  the  front  are  to  the 
feet  that  the  Servians  have  regained  the 
ipper  mines  at  Bor,  which  the  Austrians 
ive  been  exploiting  vigorously. 


The  meeting  between  the  copper  pro- 
ducers and  the  War  Industries  Board, 
scheduled  for  this  week,  was  called  off 
and  the  matter  of  the  price  for  copper  after 
Nov.  1  is  being  arranged  by  correspondence. 
It  is  planned  to  continue  the  price  of  26c. 
until  Jan.  1,  1919.  Most  of  the  producers 
have  already  assented  to  this  and  it  is 
expected  that  all  of  them  will  do  so. 

Copper  Sheets — The  base  price  of  copper 
sheets  remains  at  354c.  per  lb.  Copper  wire 
is  quoted  at  29J  to  30c.  per  lb.  f.o.b.  mill, 
carload   lots. 

Lead — The  situation  continues  to  work 
easier,  owing  to  the  effective  curtailment 
of  non-essential  uses.  Also,  Governmental 
demands  are  not  so  stringent  for  some 
purposes,  such  as  the  construction  of  new 
sulphuric  acid  chambers,  which  are  com- 
pleted   or    are    nearing    completion. 

The  works  of  the  Compania  Fundidora. 
y  Afinadora  de  Monterrey  were  taken  over 
by  the  Compafiia  Minerales  y  Metales 
(American  Metal  Co.)  on  Sept.  15.  This 
plant  produces  2000  tons  of  lead  per  month 
and  is  the  only  one  in  Mexico  that  com- 
prises a  refinery. 

Tin — The  business  in  so  far  as  this  coun- 
trv  is  concerned  is  entirelv  in  the  hands 
of  the  U.  S.  Steel  Products  Co.  It  is 
believed  that  the  announcement  of  the  fixed 
price  will  be  made  soon. 

The  War  Trade  Board  in  a  new  ruling 
(W.  T.  B.  R.  278)  have  introduced  instruc- 
tions on  the  importation  of  tin  in  order 
to  give  effect  to  the  regulation  of  the  dis- 
tribution of  tin  and  tin  ores,  concentrates 
and  derivatives  under  the  Tin  Executive 
recently  established  in  London.  All  out- 
standing licenses  for  the  importation  of 
pig  tin,  tin  ore  and  tin  concentrates,  and 
for  any  chemical  extracted  therefrom,  have 
been  revoked  as  to  ocean  shipment  from 
abroad  after  October  20,  1918.  Hereafter 
no  licenses  will  be  issued  for  the  importa 
tion  of  these  commodities  except  to  cover 
shipments  consigned  to  the  U.  S.  Steel  Pro- 
ducts Company. 

To  conform  with  the  action  taken  by  the 
Inter-allied  Tin  Control,  all  outstanding  li- 
censes for  the  importation  of  pig  tin.  tin, 
ore  and  tin  concentrates  have  been  revoked, 
effective  Oct.  20.  In  the  future  licenses 
will  be  issued  only  to  cover  shipments  con- 
signed to  the  U.  S.  Steel  Products  Co. 

Zinc — Following  the  consummation  of 
large  business  last  week,  there  was  a  sharp 
advance  in  the  price,  in  which  speculative 
buving.  probably  for  covering  shorts,  ap- 
parentlv  played  a  considerable  part.  The 
market  responded  sharply  to  this,  owing  to 
the  improvement  in  the  technical  position, 
although  the  accumulation  of  unsold 
stocks  in  the  aggregate  was  about  as  large 
at  the  end  of  the  third  quarter  as  it  was 
at  the  end  of  the  second.  However,  the 
real  difficuUv  in  obtaining  supplies  for 
prompt  shipment  led  to  the  natural  con- 
jecture that  there  had  been  some  change 
in  the  distribution  of  the  stocks  in  a  way 
that    was   favorable   to   the   market. 

Following  the  first  advance  there  was  a 
slight  reaction,  during  which  some  large 
business  was  done,  including  some  buying 
by  galvanizers.  and  toward  the  close  an 
easier  tone  was  exhibited,  but  the  appear- 
ance of  an  inquiry  for  a  large  block  for 
export  was  considered  likely  to  have  some 
effect   within   a   day  or  two. 

Throughout  the  week,  spelter  for  prompt 
shipment  commanded  a  premium,  while 
contracts  for  delivery  during  the  first  quar- 
ter of  1919  were  freely  offered  at   8c. 

At  the  request  of  the  War  Industries 
Board,  the  zinc  smelters  conferred  with  a 
committee  of  the  Missouri  and  Oklahoma 
producers  in  New  York  last  week  in  order 
to  arrange  a  sliding  scale  for  zinc  ore. 
The  representatives  of  the  smelters  and 
the  miners  came  to  an  agreement,  whereby 
each  smelter  is  to  take  its  required  quota  of 
ore,  making  payment  therefor  according 
to  the  stipulated  schedule  which  is  based 
on  the  price  for  spelter  as  quoted  by  the 
"Engineering  and  Mining  Journal."  A 
large  proportion  of  the  smelters  have 
already  assented  to  this  agreement,  but 
the  matter  has  not  yet   been   completed. 


Other    Metals 

Aluminum — Unchanged  at    33c.    per   Ib. 

Antimony — There  was  further  weakness, 
but  very  little  business  was  done.  We 
quote  spot  at  131/  i:5  4c.  One  important 
interest  expresses  the  opinion  that  stocks 
are  now  smaller  than  ever  known  in  the 
history  of  the  trade.  Without  going  quite 
so  far  as  that,  certainly  they  have  been 
greatly  reduced.  Consequently,  the  weak- 
ness in  this  market  is  the  more  surprising. 

Bismuth — Metal  of  the  highest  purity 
for  pharmaceutical  use  is  quoted  at  J3.50 
per  lb.  for  wholesale  lots — 500  lb.  and  over. 

Cadmium — This  metal  is  quoted  at  $1.50 
<5  $2  per  pound. 

Nicl<el — Market  quotation:  Ingot.  40c.; 
shot,  4  3c.  ;  electrolytic,  45c.  per  pound. 

Quirl<8ilver — Unchanged  at  $125(5)130. 
San  Francisco  telegraphed  "N'o  quotation  ; 
market  unsettled."  The  meeting  between 
the  quicksilver  producers  and  the  War  In- 
du.stries  Board,  to  "be  held  in  Washington, 
has  been  postponed  to  Nov.  20. 

Silver  and  Platinum 

Silver — Silver  is  steady  at  the  fixed  price 
in  London.  49J.  Supplies  are  going  for- 
ward in  about  the  usual  proi>ortions  to 
England  and  India.  Some  small  amounts 
have  been  purchased  account  the  French 
Mint  Exports  to  London  for  week  ending 
Oct.  19  were  1.033,000  ozs.  Exports  of  bar 
silver  from  San  Francisco,  for  Sept.  were 
8,178.000  ounces. 

Diplomats  in  Peking  of  the  %'arious  Al- 
lied nations,  with  the  exception  of  the 
Japanese  representatives,  have  approved 
an  application  recently  made  by  China  for 
an  embargo  on  the  export  of  silver.  The 
Chinese  officials  are  said  to  be  formulating 
the  conditions,  which  will  be  forwarded  to 
the  foreign  banks  at  Shanghai  for  their 
consideration. 

Mexican  dollars  at  New  York:  Oct.  17,  77 J; 
Oct.  18.  77};  Oct.  19.  77i;  Oct.  21.  77i;  Oct.  22. 
77};    Oct.  23.  77}. 

Platinum — Unchanged. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Oct.  19. — Blende,  per  ton. 
high,  $78.70;  basis  609;  zinc,  premium. 
$75;  Class  B.  $65'a60;  Prime  Western. 
$51(f?50;  calamine,  basis  40*:;  zinc,  $40C"35. 
Average  selling  prices:  blende  $51.31  ;  cala- 
mine,   $39.29  ;    all    zinc   ores.    $50.51. 

Lead,  high,  $102.35;  basis  SO^/,  lead. 
$100  ;  average  selling  price,  all  grades  of 
lead.    $97.38   per  ton. 

Shipments  the  week:  Blende  9756.  cala- 
mine 704.  lead  1265  tons.  Value,  all  ores 
the   week,    $651,520. 

Recently  there  has  been  recorded  an  ad- 
vance of  $1  per  ton.  but  this  week  advances 
of  50c.  and  $1  per  ton  caused  ore  to 
change  from  one  to  another  buyer.  Prime 
Western  grade  was  generally  held  at  $50 
base,  but  a  desire  for  some  with  particu- 
larl.v  low-lead  content  caused  the  slight  ad- 
vances, and  they  got  the  ore.  Lead  has 
been   gradualy   low'ering  for  several   weeks. 

Platteville,  Wis.,  Oct.  19 — Blende,  basis 
60^'r  zinc,  highest  price  reported  $74.45  ; 
base  price  for  premium  grade.  $75  ;  base 
price  for  high-lead  blende.  $52.  Lead  ore, 
basis  809^  lead.  $97.50  per  ton.  Shipments 
reported  for  the  week  were  2335  tons 
blende.  40  tons  galena,  and  474  tons  sul- 
phur ore.  For  the  year  to  date  the  totals 
are  103.555  tons  blende.  fl369  tons  galena 
and  37.344  tons  sulphur  ore.  During  the 
week  179S  tons  blende  was  shipped  to  sep- 
arating plants. 

Other  Ores 

Chrome  Ore — The  market  is  oversupplied 
and  the  only  ore  that  is  readily  saleable  is 
that  assaying  upward  of  50  chrome  oxide, 
and  less  than  2«^   of  silica. 

ManRanese  Ore — Unchanged. 

Molybdenum  Ore — Very  little  Interest  is 
exhibited. 
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Prrites — Prices  of  domestic  pyrites  are 
determined  by  negotiation  between  buyer 
and  seller:  the  i>rice  range  is  between  30 (jr 
35c.  per   unit. 

Tnnirsten  Ore — Prices  are  unchanged 
from  last  week,  as  also  are  the  general 
conditions. 

Iron  Trade  Review 

PITTSBCROH — Oct.   22 

At  the  Duquesne  Steel  Works,  employing 
about  5100  men,  an  average  of  about  /&o 
men  per  dav  have  been  off  duty  tne  labi 
few  davs.  chiefly  by  reason  of  bpanisn 
influenza.  At  the  Homestead  works  about 
800  of  the  SOOO  men  employed  at  the  sieei 
works  proper  have  been  away.  The  two 
plants  show  15'"^  and  10^;  '"espectiveb  of 
absence,  but  these  are  exeep  lonallj  high^ 
At  many  plants  the  epidemic  has  had  Utt  e 
effect  Steel  production  on  the  whole  is 
curtailed  but  little,  and  is  running  approxi- 
matelv  as  high  as  in  September,  when  such 
an   excellent  record  was  made. 

Distribution  of  steel  under  the  regula- 
tions is  not  working  as  well  as  formerly, 
and  some  producers  are  rather  seriously 
concerned  over  the  outlook.  It  is  predicted 
that  trouble  will  result  from  the  new  rul- 
ing that  priority  can  be  "reflected  but 
once,  so  that  a  given  priority  applies  to 
a  sub-contractor  but  not  to  a  sub-sub-con- 
tractor who  must  be  served  with  a  separate 
nrioritv  order,  secured  afresh.  There  may 
be  so  "manv  of  these  as  to  delay  matters. 
while  mills"  have  difficulty  in  making  up 
rolling  schedules  with  so  many  small  or- 
ders The  War  Industries  Board  regards 
the  ruling  as  imperative,  in  order  to  con- 
serve steel.  The  continued  denial  of  steel 
to  consumers  whose  grade  of  priority  is 
below  that  which  the  mills  can  reach  with 
the  amount  of  steel  they  have  to  distribute 
is  being  felt  much  more  seriously  than 
formerly  Efforts  being  made  to  save  steel 
in  the  higher  ranges  of  priority  may  re- 
lieve the  situation,  but  new  military  re- 
quirements of  importance  are  continually 
cropping  out.  It  seems  that  the  more  suc- 
cessful the  Allied  arms  are.  the  more  steel 
is  needed.  ^.  ,   .. 

The  regulations  as  to  consumption  of  tin 
plate  in  packing  non-perishable  food  prod- 
ucts have  been  promulgated,  and  are  not 
particularly  drastic.  Regulations  are  ex- 
pected permitting  the  use  of  limited  quan- 
tities of  tin  plate  for  packing  various  other 
goods,  and  the  outlook  is  that  more  tin 
plate  will  be  permitted  to  be  made  and 
used  in  the  next  three  months  than  was  ex- 
pected a  month  ago  would  be  the  case. 
Operations  are  not  to  exceed  70%,  but  may 
reach  that  proportion.  Steel  for  the  pro- 
duction of  butt  weld  pipe  has  been  cut 
to  the  various  pipe  mills,  cutting  down 
their  output  of  butt  weld  by  about  30% 
in  November  and  December.  A  part  of 
the  steel  thus  saved  wil  be  used  for  an 
increased  output  of  oil  country  goods, 
which  have  a  general  B-2  priority,  lately 
extended  to  goods  handled  through  job- 
bers. Sheet  production  is  at  about  55%  of 
capacity,  some  mills  operating  much  below 
this  and  some  considerably  above.  Cir- 
cum.stances  prevent  an  evening  up  of  the 
front  in  this  matter,  and  the  alternative  is 
being  adopted  of  redistributing  some  sheet 
orders  so  that  all  mills  will  be  able  to 
work  down  to  about  the  same  degree  of 
priority   in    taking  care    of   orders. 

PIk  Iron — In  the  country  as  a  whole  the 
production  of  foundry  grades  of  pig  iron  is 
being  restricted  further,  in  favor  of  the 
manufacture  of  basic  iron.  Hopes  are  en- 
tertained nevertheless  that  foundry  iron 
can  be  furnished  for  the  manufacture  of 
the  large  quantities  of  semi-steel  shells 
desired.  Rt-presentations  are  being  made 
that  methods  of  manufacture  will  be  ex- 
plained such  as  to  induce  foundrymen  to 
undertake  the  work.  Hitherto  they  have 
doubted  their  ability  to  carry  out  orders 
offered.  There  is  practically  no  activity 
In  the  market,  and  there  are  few  fresh 
allocations  We  quote  the  market  at  Gov- 
ernment limits  as  follows:  Bessemer, 
135  20,  basic.  $33;  No.  2  foundry,  |34  ; 
malleable.  $,{4  50  ;  forge.  $:J3,  fob.  fur- 
nac<-.  freight  from  valleys  to  Pittsburgh 
being  $1.40  and  from  six  detached  furnaces 
somewhat    less. 

P>rl — There  Is  practically  nothing  being 
don'-  In  the  open  market,  all  available  un- 
flnlnh«''l  Mtf«'l  being  allocated.  Wi;  (luote : 
BllletH.  $47  50;  Hh.<t  bars  and  small  bll- 
l«!ti".    $51;    KJabH,    $50;    rods.    $57. 

Frrroiilloy* — Th-     m.irk't  In    both    ferro- 

f  very    quiet, 

V.  \V<-    quote 

7  <1<-Iivcred. 

itiii    ,  iin.l    16%,    sple- 

<f    coke    In    the    Con- 
Connellavtlli-    region 


with    J.;  ■■"    ■ 
fr<-l<>lK<'n    at 

f'ok*' — Vt' 
n^llirvllU'    ari.J     I-<j 


has  continued  to  decline  slightly,  but  ship- 
ments of  raw  coal  to  byproduct  plants 
have  increased  rather  sharply.  The  by- 
product plants  are  all  fairly  well  supplied 
with  coal,  but  only  with  the  greatest  dif- 
ficulty in  some  cases,  and  there  is  prac- 
tically no  stocking.  The  quality  of  bee- 
hive coke  is  improving  slightly,  on  the 
whole,  but  there  is  still  much  improvement 
desired. 


MONTHLY 

AVERAGE  PRICES  OF  METALS 

Silver 

New  York 

London 

1916 

1917 

1918 

1916 

1917 

1918 

Jan 

56.775 

75.630 

88.702 

26.960 

36 . 682 

44  356 

Feb 

56.755 

77.585 

85.716 

26.975 

37 . 742 

42.792 

Mar 

57.935 

73.861 

88.082 

27.597 

36.410 

43 . 620 

April 

64  415 

73.875 

95.346  30  662 

36 . 963 

47.215 

May. . . . 

74  269 

74.745 

99.505  35  477 

37 . 940 

48 . 980 

June. .  .  . 

65  024 

76.971 

99.500 

31    060 

39.065 

48 , 875 

July 

62   940 

79.010 

99.625 

30  000 

40   110 

4S.813 

Aue.   ... 

66  0.S3 

85.407 

100.292 

31.498 

43.418 

49.077 

Sept  .... 

68.515 

100  740 

101.125 

32 . 584 

50 . 920 

49 .  .500 

Oct 

67 . 855 

87.332 

32.361 

44 . 324 

Nov 

71.604 

85.891 

34   192 

43.584 

Dec 

75.765 

85.960 

36.410 

43  052 

Year. . 

65.661 

81.417 

31   315 

40.851 

New  York  quotations  cents  per  ounce  troy,  fine  silver; 
Loudon,  pence  per  ounce,  sterling  sliver,  0.925  fine. 


■ 

New^York 

London 

Klectrolytic 

Standard 

Electrolytic 

1917   1    1918 

1917 

1918 

1917 

1918 

Jan. .  . 
Feb.. 
Mar... 
April 
May. . 
June   . 
July... 
Aug.   . 
Sept.. 
Oct.  . . 
Nov.  . 
Dec.. . 

28  673 
31   750 
31   481 
27  935 
28 . 788 
29.962 
26 . 620 
25.380 
25.073 
23 . 500 
23.500 
23,500 

23  500  131.921 
23  500  137.895 
23  500  136.7,50 
23.500  133.842 
23.500  130  000 
23  500  130  000 
25.904  128  409 
26.000  122   391 
26.000  117.500 

110.000 

110.000 

110.000 

110  000 
110.000 
110.000 
110  000 
110  000 
110.000 
119.913 
122.000 
122.000 

142   895 
148.100 
151    000 
147    158 
142.000 
142.000 
140.409 
137.000 
135.2,50 
125.000 
125.000 
125 . 000 

125  000 
125.000 
125.000 
125.000 
125  000 
125.000 
134.913 
137.000 
137.000 

Year 

27.180 

124.892 

138.401 

Tin 

New  York 

London 

1917 

1918 

1917 

1918 

44.175 
51.420 
54.388 
55.910 
63.173 
62.053 
62.570 
62.681 
61.542 
61.851 
74 . 740 
87.120 

85 . 500 
92.000 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

185  813 
198  974 
207 . 443 
220.171 
245.114 
242.083 
242.181 
243.978 
244.038 
247.467 
274.943 
298.556 

293.227 

311.525 

318.875 

April 

May 

329 . 905 
364.217 

331.925 

July         

360.347 

380.900 

343.905 

December 

Av.  year 

61.802 

237.563 

(a)  No  average  computed. 


Lead 

New   York 

St.   Louis 

London 

1917 

1918 

1917 

1918 

1917 

1918 

January 

February. . . 

March 

April 

May 

June 

July 

August 

September. . 

October 

November.  , 
December.... 

7.626 
8.636 
9.199 
9.288 
10.207 
11.171 
10.710 
10.594 
8.680 
6  710 
6.249 
6.375 

6.782 
6.973 
7.201 
6.772 
6.818 
7.611 
8.033 
8.050 
8.050 

7 .  530 
8.595 
9.120 
9.158 
10.202 
11.123 
10.644 
10.518 
8.611 
6.650 
6.187 
6  312 

6.684 
6.899 
7.091 
6.701 
6  704 
7.511 
7.750 
7.750 
7.750 

30 . 500 
30.500 
30.500 
30 . 500 
30 . 500 
30  500 
30  500 
30  500 
30 . 500 
30.500 
30 . 500 
30.500 

29.50 
29.50 
29.50 
29.50 
29  50 
29.50 
29.50 
29.50 
29.50 

Year 

8.787 

8.721 

30  500 

Spelter 

New   York 

St.  Louis 

London 

1917 

1918 

19  7 

1918 

1917 

1918 

January.  .  . 
February. . 

March 

April 

Nlay 

June 

July 

August      .  . 
September 
October...  . 
November. 
December . 

9.619 
10.045 
10  300 
9.459 
9.362 
9.371 
8.643 
8.360 
8.136 
7.983 
7.847 
7.685 

7.836 
7.814 
7.461 
6.890 
7.314 
8  021 
8.688 
8.985 
9.442 



9.449 
9.875 
10.130 
9.289 
9.192 
9.201 
8.    73 
8.190 
7.966 
7.813 
7.672 
7.510 

7.661 
7.639 
7.286 
6  715 
7.114 
7.791 
8. 338 
8  635 
9.092 

4S.329 
47  000 
47  000 
54   632 
54   000 
54   000 
54  000 
54  000 
54 . 000 
54.000 
54.000 
54  000 

54  000 
54.000 
54.000 
54.000 
54.000 
54  000 
54  000 
54.000 
54 . 000 

Year. . . . 

8,901 

8.813  

52.413 

New  York  and  St.  Louts  quotations,  cents  per  pound. 
Ix>ndoD.  pounds  sterling  per  long  ton. 


No.  2 

Pig  Iron, 
Pgh. 

Bessemer) 

Baslct 

Foundry 

1917 

1918 

1917 

1918 

1917 

1918 

January.  .  . 

135  95 

S37 . 25 

$30  95 

?33  95 

.?30 .  95 

$33 . 95 

February. 

36  37 

37 .  25 

30 .  95 

33   95 

30  95 

33  95 

March 

37  ,37 

37   25 

33  49 

33   9.5 

35  91 

33 .  95 

April 
May 

42   23 

36.15 

38  90 

32   '.1.5 

40  06 

33  95 

46  04 

36  20 

42   H4 

33  00 

43  60 

34  00 

June 

54   22 

36  36 

50  05 

33    16 

.50    14 

34    16 

July         . . 

67  45 

36  60 

53   80 

3:<   40 

53  95 

34  40 

August      .  . 

64    17 

36  60 

.50  37 

33   40 

53  95 

34  40 

H<-pteml>er 

46   40 !    36.60 

42   24 

33   40 

48  5 

34.40 

October.. . 

37  25 

33  96 

33.95 

November. 

37  26 

33 .  95 

33.96 

December 

37.26  

33.06 

33.96 

Yeir    . . 

$43.67  

S39.A2 

!S40.88 

STOCK  QUOTATIONS 


N.Y.EXCH.t  Oct.  22    BOSTON  EX CH.»  Oct. 


Alaska  Gold  M 

3: 

Alaska  Juneau 

2S 

Am.Sm.4Ref..com... 

88  i 

Am.Sm.&Ref.,pf... 

108 

Am.  Sm.  Sec.pf.,  A, 

891 

15J 

Am.  Zinc,  pf 

51 

.\naconda 

711 

Batopllas  Min 

U 

Bethlehem  Steel.  . .  . 

71J 

Butte  &  Superior. .  . 

24  J 

Butte  Cop.  &  Zinc, 

10 

Cerro  de  Pasco 

36} 

Chile  Cop 

21! 

Chino      

4U 

44  i 

Colo, Fuel  &  Iron., .  . 

Crucible  Steel 

56  i 

Crucible  Steel,  pf.  . , 

89 

Dome  Mines 

12 

Federal  M.  &  S 

lU 

Federal  M.<SrS.,pf.. 

39  i 

Great  Nor.orectf.  . 

33  i 

Greene  Cananea  ... 

56 1 

GuK  States  Steel,,,  , 

72; 

Homestake 

85 

Inspiration  Con 

55  i 

International  Nickel 

321 

Kennecott      

38  i 

Lackawanna  .Steel,, 

76 

Mexican  Petrol 

155 

Miami  Copper 

28} 

Nat'l Lead, com.  ,  ,  , 

61  i 

National  Lead,  pL... 

104 

Nev.  Consol 

20 ; 

Ontario  Min 

7  - 

24} 

Republic  I.&S.,com . 

86 

Republic  I.  &S.,pf.. 

100  i 

Sloss-ShefHeld 

65 

Tennessee  C.  &  C.  .  . 

17; 

U.S.  Steel,  com 

llOJ 

U.S.  Steel,  pf 

1121 

Utah  Copper 

90; 

Va.IronC.&C 

70 

BOSTON  CURB*     Oct.  22 


Alaska  Mines  Corp. 

Boston  Ely 

Boston  &  Mont 

Butte  &  Lon'n  Dev. 

Calaveras 

Chief  Con 

Contact 

Corbin 

Cortez 

Crown  Reserve 

Crystal  Cop 

Eagle  &  Blue  Bell  ,  , 

First  Nat,  Cop 

Houghton  Copper.,, 

Intermountain 

Iron  Cap 

Mexican  Metals, ,  . . 
Mines  of  America,, . 
Mojave  Tungsten, ,  . 
Nat  Zinc  &  Lead ,  .  . 
Nevada-Douglas., . . 

New  Baltic 

New  Cornelia 

Oneco 

Pacific  Mines 

Rex  Cons 

Yukon  Gold 


M2 
,94 
.45 
.12 
.50 

.  3} 

t.l5 
.15 
.13 
.18 
.45 
2i 
1} 
.45 
.05 
18J 
,33 
.90 
.07 
.11 
.40 
.60 
18i 
.20 

t.35 
.06 
.85 


SAN  FRAN.* 


Alta 

Andes 

Best  &  Belcher. . . 

Caledonia 

<  hallenge  Con 

(y'onfldence 

Con.  Virginia 

Gould  &  Curry. .  , 
Hale  &  Norcross. , 
Jacket-Cr,  Pt, , ,  , 

Mexican 

Occidental 

Ophir 

Overman 

Savage 

Sierra  Nevada. . . . 

Union  Con 

Utah  Con 

Belmont 

Jim  Butler 

MacNamara 

Midway 

Mont.-Tonopah.  . 

North  Star 

Rescue  Eul*v 

West  End  Con . .  . 

Atlanta 

Booth 

Comb.  Frac 

Florence 

Jumbo  Extension. 

Kewanas 

Nevada  Hills 

Nevada  Packard. . 
Round  Mountain.. 

Sliver  Pick 

White  Caps 

Bl;;  Jim 

United  Eastern. . . 


COLO,  SPRINGS*  Oct,  22 


Cresson  Con 

Doctor  Jack  Pot., 

Klkton  Con 

El  Paso 

Gold  Sovereign. . . 

Golden  Cycle 

Granite 

Isabella 

Mary  McKinney. 

Portland 

United  Gold  M... 
Vindicator 


4,93i 
.03} 
.05 
.10 
t  02 
1  69 
.18 
.06 
.05 
.95 
.12 
.394 


Adventure 

Ahmeek 

-Algomah 

Allouez 

Ariz.  Com.,  ctfs.. . 

Arnold 

Bingham  Mines. . . 

Bonanza 

Butte-Balaklava. . 
Calumet  &  Ariz. . 
Calumet  &  Hecla. 

Centennial 

Copper  Range.. .  . 

Daly  West 

Davis-Daly 

East  Butte 

Franklin .'  ' 

Granby ' 

Hancock 

Hedley. .    .  . 

Helvetia • 

Indiana. . . 

Isle  Royale.  ..'.'.'. 

Keweenaw 

Lake     .  . 

La  Salle .'." 

Mason  Valley,  , . . 


Mass 

Mayflower 

Michigan 

Mohawk ] 

New  Arcadian 

New  Idila 

North  Butte. .  . 

North  Lake 

Ojibway 

Old  Dominion 

Osceola 

Quincy ' 

St.  Mary's  M.  L.. 

Santa  Fe 

Seneca 

Shannon '.'.,' 

Shattuck-Arlz.. . 

So.  Lake 

So.  Utah 

Superior 

Superior  &  Bost 

Trinity 

Tuolumne 

U.  S.  Smelting. . . 
U.  S.  Smelfg,  pf.. 

Utah  *pex 

Utah  Con 

Utah  Metal 

Victoria 

Winona 

Wolverine 

Wyandot 


N.  Y.  CURBt 


Big  Ledge 

Butte  &  N.  Y     ... 

Butte  Detroit 

Caledonia 

Calumet  &  Jerome. 
Can.  Cop.  Corpn..  . 

CarUsle 

Cashboy 

Con.  Ariz.  Sm 

Con.  Coppermines. 

Emma  Con 

Goldfleld  Con 

Goldfleld  Merger.   . 

Greenmonster 

Hecla  Min 

Howe  Sound 

Jerome  Verde 

Louisiana 

Magma 

Majes  ic 

Marsh 

McKlnley-Dar-Sa.. 

MUford 

Mother  Lode 

Nixon  Nevada 

Ohio  Cop 

Rawley 

Ray  Hercules 

Richmond 

Rochester  Mines.. . 
St.  Joseph  Lead.  . . 

Standard  S.  L 

Stewart 

.Success 

Tonopah 

Tonopah  Ex 

Trlbulllon 

Troy  Arizona 

United  Verde  Ext. . 

United  Zinc 

rtica  Mines 


TORONTO* 


.•\danac 

Bailey 

Beaver  Con 

Chambers  Ferland.. 

Coniagaa 

Hargraves 

Kerr  Lake 

La  Rose 

Min.  Corp.  of  Can..., 

Nipissing 

Peterson  Lake 

Tcmlskaming 

Wctllaufer-Lor 

Davidson 

Dome  Exten 

Dome  Lake 

Holllnger 

Mclntyrc 

Newrny 

Porru,  Crown 

Tcck-Hughes 

Vlpond 

West  Dome 


t  As  reportM]  br  W.  P.  Snyder  *  Co. 


*  Bid  prices,      tCloBlng  prices.     J  Last  quotations. 
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BUNKER  HILL  PLANT  FROM  THE  EAST 


Lead  Refining  at  the  Bunker  Hill  Plant 


By  C.  T.  rice 


Refinery  practice  at  the  Bunker  Hill  plant  is  com- 
prehensive, and  both  design  and  equipment  merit 
more  than  passing  notice.    The  paper  presents  de- 

THE  refined  lead  at  the  Bunker  Hill  &  Sullivan  plant 
goes  by  steel  launders  to  one  of  the  four  50-ton 
merchant  kettles.  From  this  it  is  sent  by  centrif- 
ugal pump  to  one  of  the  two  Miller  casting  machines, 
where  it  is  molded  into  100-lb.  pigs  that  assay  99.989  v>) 
lead,  0.002%  antimony,  0.0005%  copper,  a  trace  of  zinc, 
and  0.15  oz.  silver  per  ton — arsenic  and  bismuth  nil — 
being  practically  all  of  corroding  grade.  The  casting 
machine  is  the  invention  of  John  F.  Miller,  of  Salt  Lake 
City,  and  has  been  in  use  at  Trail  for  several  years. 
Recently  two  machines  were  installed  at  the  Port  Pirie 
smeltery,  Australia,  but  with  these  exceptions  the 
Bunker  Hill  machine  is  the  only  one  constructed  yince 
the  invention  was  originally  brought  out,  in  British 
Columbia.  As  the  machine  casts  under  pressure,  the 
100-lb.  pigs  produced  at  the  Bunker  Hill  plant  vary  only 
a  few  ounces  in  weight.  With  one  of  these  machines, 
four  men  can  cast  and  load  into  a  railroad  car  20  tons 
of  pig  lead  in  an  hour.  Other  lead  smelters  have  failed 
to  show  due  appreciation  for  an  admirable  labor-saving 
device. 

The  Miller  casting  machine.  Figs.  1  to  3,  consists  ot 
a  wheel  rotating  upon  a  horizontal  axis  that  carries  a 
series  of  water-jacketed  molds  under  a  fixed  water-jack- 
eted cover-plate,  in  which  a  diaphragm  is  placed. 
Through  a  slot  in  this  diaphragm  the  stream  of  metal 
enters  the  mold.  As  there  is  a  pipe,  through  which  mol- 
ten lead  is  constantly  circulating,  the  pig  is  formed  under 
pressure.     The  excess  lead  is   returned  from  the  dia- 


♦The  fifth  and  la.st  of  a  series  of  articles  on  the  Aes-ign  and 
operation  of  the  Bunker  Hill  &  Sullivan  smeltery  and  refinery 
which  began  in   the  July   20   issue. 


scriptions  of  special  apparatus,  such  as  the  Miller 
casting  machine.  Baghouse  construction  and 
operation,  and  the  Cottrell  system  are  described. 

phragm  through  a  pipe  to  the  kettle.  The  molten  metal 
is  thus  prevented  from  solidifying  when  it  comes  in 
contact  with  the  water-jacketed  cover  of  the  molds.  The 
cooling  of  the  mold  by  the  jacket  water  causes  the  out- 
side of  the  pig  to  solidify  quickly,  so  that,  as  the  mold 
moves  ahead  with  the  rotation  of  the  shaft,  the  slot  on 
the  diaphragm  becomes  sealed  and  the  excess  lead  re- 
turns to  the  kettle  by  a  pipe,  as  shown  in  Fig.  2.  Another 
empty  mold  then  comes  up  in  front  of  the  slot,  and  an- 
other pig  is  immediately  formed. 

By  the  time  the  pigs  have  traveled  far  enough  to  drop 
out  of  the  mold,  the  metal  has  not  only  solidified  com- 
pletely, but  has  also  contracted  sufficiently  for  the  pig 
to  fall  out  by  its  own  weight  on  the  truck  placed  under 
the  machine  to  catch  it.  Guard  rails,  as  shown  in 
Fig.  3,  hold  the  pigs  in  place.  The  uniformity  with  which 
the  pigs  are  cast,  when  the  machine  has  once  become 
warm,  is  shown  in  Fig.  4.  During  the  first  half  hour  a 
little  trouble  will  probably  be  experienced  with  the  pump 
and  the  casting  machine  because  of  cold  metal  (the  lead 
must  be  about  720°  F.  for  good  castings),  and  an  occa- 
sional pig  that  is  not  full  size  will  be  formed.  But  as 
soon  as  the  pipes  have  become  thoroughly  warmed,  this 
trouble  ceases. 

The  skim  from  the  zincking  kettles  is  taken  to  the  sil- 
ver refinery,  where  it  is  charged  into  graphite  crucibles, 
and  the  zinc  is  distilled  in  Faber  du  Faur  furnaces 
(Figs.  5  and  6),  leaving  the  gold  and  silver  behind  in 
the  lead.  The  zinc  as  it  distills  is  caught  in  a  condenser 
and  tapped  into  molds  from  time  to  time,  as  showni  in 
Fig.  6.   The  retort  metal  is  poured  into  bars  and  sent  to 
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Ihe  cupel  furnace  (Fig.  7)  where  the  lead  is  oxidized, 
nd  the  litharge  tapped  off  as  necessary,  and  returned  t  > 
he  softening  furnaces  for  re-treatment. 

After  the  lead  has  been  removed,  the  dore  metal  is 
oured  nto  flat  bars.  These  bars  are  parted,  b}'  the 
ulphuric  acid  method,  in  iron  kettles,  shown  in  Fig.  8, 
5°  Be.  acid  being  used.  The  silver  sulphate  obtained  is 
iphoned  off  and  sent  to  the  lead-lined  precipitation 
lanks  (Fig.  9).  The  gold  sludge,  after  being  collected 
ind  washed,  is  dried,  charged  into  n  graphite  crucible, 
helted  in  an  oil-fired  furnace,  and  then  poured  into  ca.^t- 
ron  molds.  The  lead-lined  tanks  contain  copper  bnrs, 
uid  tile  silver  is  obtained  by  boiling  the  sulphate  solution 
::d  precipitating  the  silver  on  the  copper  as  a  sludge, 
.hich  falls  to  the  bottom  of  the  tank.  The  copper-sul- 
(ihate  solution  which  results  is  piped  to  the  sulphate 
ilant,  where  the  liquid  is  evaporated  and  the  copper  sul- 
phate obtained  by  double  crystallization  in  almost  pure 
orm.  The  mother  liquor  is  then  boiled  to  strength,  and 
eturned  to  the  acid  storage  tank  for  re-use  in  the  .silver 
efinery. 

The  cement  silver  obtained  by  precipitation  from  the 
ulphate  solution,  after  being  washed,  is  filtered  in  a 
anvas  bag  in  the  car  (Fig.  10),  and  then  is  charged 
nto  a  double  Monarch  nielting  furnace  (Fig.  11),  where 
t  is  melted  and  poured  into  silver  bars. 

Details  of  Flue  Construction 

The  gases  from  the  blast  furnaces  are  taken  by  down- 
omers  to  a  brick  flue  which  goes  to  the  baghouse  fans 
.nd  the  stack.  To  facilitate  cleaning,  this  first  brick 
iue  is  made  with  a  hopper  bottom.  As  the  concrete  re- 
aining  wall  above  the  blast-furnace  building  is  made  to 
form  one  of  the  walls  of  the  flue  by  lining  it  with  four 
nches  of  brickwork,  the  hopper  bottom  slopyes  only 
oward  the  front,  where  gates  are  placed  at  frequent  in- 
ervals.  The  main  flue  itself  is  rectangular  in  section 
nd  built  with  a  flat  bottom,  as  it  is  cleaned  through  man- 
loles  in  the  sides,  with  dry  walls  of  brick  that  may  be 
)pened  easily. 

The  feature  of  the  brick  flues  at  the  Bunker  Hill  & 
iullivan  smeltery  is  that  they  are  roofed  over  with  trans- 
erse  jack  arches  carried  on  I-beams.  These  jack  arches 
ire  formed  of  special  hollow  radial  tiling,  capped  with  a 
ayer  of  a  cement  grout  from  ,•  to  1  in.  thick.  The  plant 
lad  been  running  nine  months  at  the  time  the  notes  for 
his  article  were  obtained,  and  the  roof  had  stood 
dmirably. 

Gases  from  the  balloon  flue  which  serves  the  roaster 
)uilding  join  the  main  flue  that  comes  up  from  the 
•last-furnace  flue  and  are  led,  in  a  brick  flue  placed  on  top 
)f  the  main  flue,  to  the  Cottrell  plant.  Both  flues  are 
"oofed  over  with  hollow-tile  transverse  jack  arches.  At 
^resent  the  gases  from  the  various  refining  furnaces 
ire  taken  by  a  steel-pipe  flue  to  the  main  brick  duct 
eading  up  from  the  blast-furnace  flue.  But  this  will 
;oon  be  changed  so  that  the  gases  from  the  various 
"efining  furnaces  and  kettles  are  led  by  special  duct  to 
he  flue  that  takes  the  roaster  gases  to  the  Cottrell 
reaters. 

One  of  the  features  of  this  smelterj-  is  the  placing  of 
he  baghouse  and  the  Cottrell  plant  near  one  another  at 
he  base  of  the  stack  (Fig.  13)  so  that  both  can  be  oper- 
ated by  two  men,  one  in  the  power  house  and  the  other 
itterding  the  bags.     The  gases  from  the  blast  furnaces 


go  to  the  baghouse,  as  they  vary  too  much  in  amount 
and  composition  to  be  handled  efliciently  by  the  Cottrell 
treaters.  The  Cottrc-ll  system  requires  constant  temper- 
ature, velocity,  ar.d  composition  of  the  ga.ses  treated,  in 
order  that  efficient  recovery  of  fume  and  dust  may  be 
made. 

The  baghouse,  which  is  ]:'.()  ft.  long  by  .56  ft.  wide  and 
contains  1200  bags  18  in.  in  diameter  and  .30  ft.  long, 
is  divided  into  three  main  sections  of  400  bags  each. 
Under  the  nipple  floor  each  of  the.se  main  .sections  is 
divided  into  four  smaller  compartments  to  facilitate 
cleaning,  an  independent  damper  permitting  each  section 
to  be  shut  off  from  the  main  flue  while  it  is  being  cleaned. 
The  gases  are  taken  from  the  main  flue  and  sent  to  tho 
baghouse  by  one  of  two  Buffalo  Forge  No.  19  special 
conoidal  fans.  Each  fan  is  driven  by  its  own  100-hp. 
motor  and  has  a  capacity  of  160,000  cu.ft.  per  minute. 
The  fans  are  placed  in  the  same  power  house  as  the 
rectifiers  of  the  Cottrell  plant. 

The  bags  are  shaken  mechanically  by  a  .system  of 
levers  from  a  line  shaft  driven  by  a  10-hp.  motor  and  are 
hung  in  rows  of  25.  There  are  16  rows  of  bags  in  each 
of  tne  three  sections  into  which  the  upper  part  of  the 
baghouse  is  divided,  and  each  of  these  sections  is  served 
by  two  shaker  shafts  which  operate  eight  rows  of  25 
bags  each.  The  bags  are  suspended  by  rods  from  I- 
beam  carriers  that  run  lengthwise  over  the  rows,  and  the 
individual  bags  fasten  into  the  bottom  rings  of  these  rods. 
The  bags  in  each  row  are  wired  together  at  the  carrier 
rings;  and  at  the  far  end  this  wire  fastens  into  a  rod 
that  passes  through  a  stuflfing  box  in  the  back  wall  of 
the  baghouse.  This  stuffing  box  consists  simply  ot  a 
2-in.  pipe  babbitted  down  so  as  to  fit  the  rod  snugly.  On 
the  outside  of  the  wall,  each  of  these  shaker  rods  is 
fastened  to  a  strong  spring,  so  that  the  bags  are  shaken 
in  tension.  At  the  other  end  a  similar  stuflfing  box  is 
used  to  carry  the  rod  that  connects  with  the  eccentric 
rod  on  the  shaft,  and  each  shaker  shaft  is  equipped  with 
a  clutch. 

The  cleaner  sections  below  the  thimble  floor  are  14  \  ft. 
high,  with  a  flat  brick-paved  floor.  The  dust  caught  is 
sintered  and  removed  in  cars.  It  is  taken  later  by  rail- 
road car  to  one  of  the  secondary  bins  to  be  returned  to 
the  blast  furnaces.  As  this  sintered  material  assays  as 
high  as  76 ''r  lead  and  is  porous,  it  aids  greatly  in  loosen- 
ing the  charge  in  the  blast  furnaces.  About  125  tons 
of  fine  flue  dust  a  month  is  caught  at  the  baghouse.  The 
g:',ses  are  kept  at  a  temperature  of  about  180  F.  as  they 
enter,  and  practically  no  trouble  is  experienced  with 
burning  of  the  bags.  There  is  little  arsenic  in  the  ore; 
and  whenever  the  temperature  of  the  blast-furnace  gases 
rises  above  200°  F.,  cold  air  is  added  at  the  intake  flue. 

Cottrell  Treater  Tubes 

The  treater  house  of  the  Cottrell  plant  is  novel  in  con- 
struction, being  made  of  bricks,  kept  low,  and  designed 
with  down-draft  flow  of  the  gases.  The  stack  draft 
pulls  the  gases  up  through  a  flue  that  runs  longitudi- 
nally over  the  top  of  the  treater  house,  and  the  gases  ar<^ 
then  sucked  down  through  dampers  into  each  of  the  four 
sections.  In  each  unit  are  64  treater  pipes  12  in.  in  diam- 
eter, arranged  in  rows  of  eight  each.  These  pipes  are 
connected  by  plates  in  groups  of  four;  and  the  shaking 
of  the  pipes  is  effected  by  hammers  carried  on  a  shaft 
running  through  the  center  of  the  section,  and  near  the 
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bottom.  The  dust  which  accumulates  upon  the  pipes  is 
removed  where  the  hammers  strike.  In  the  center  of 
each  treater  pipe  is  suspended  a  No.  10  jack  chain  with  a 
20-lb.  weight  at  its  bottom.  The  chains  pass  through 
a  grid  at  the  bottom,  so  as  to  keep  them  properly  centered 
in  the  different  precipitation  pipes,  to  prevent  their 
developing  a  swing  after  they  have  been  shaken  to  re- 
move dust,  and  to  obviate  oscillations  due  to  other  causes. 
The  chains  hang  from  bus  bars  that  run  longitudinally 
over  the  different  rows  of  pipes  in  the  upper  header  of 


if  the  gases  were  drawn  off  directly  at  the  bottom.  The 
brick  construction  of  the  building^also  helps  considerably 
in  keeping  an  even  temperature  tl  pughout  the  treater— 
an  important  aid  to  efficient  operal^ion.  It  was,  however, 
not  with  this  idea  that  brick  wat  used,  but  because  it 
was  difficult  at  the  time  to  get  the  steel  needed  for  the 
construction  of  the  traater  building.  By  leading  the, 
gases  off  from  the  top  of  each  section  a  better  mechanic 
cal  settling  of  the  flue  dust  is  obtained  than  if  they  werd 
taken  off  at  the  bottom,  for,  in  such  a  treater  as  thisj 
nearly  one-half  of  the  fume  recovered  is  due  to  mechan- 
ical settlement. 

The  dust-collecting  chamber  at  the  bottom  of  the  treat-; 
er  is  made  of  ample  dimensions  and  has  gates  on  on« 
side  for  the  removal  of  precipitated  dust.  Access  to  the 
treater  sections  is  also  provided  through  light  steel  ex- 
plosion doors  on  the  sides  of  the  different  sections. 
About  2i  tons  of  dust,  assaying  60%  lead,  is  caught  ii' 
the  treater  each  day. 

Particular  attention  has  been  given,  in  designing  this 


FIG.    14.      Ol'EliATIXO    FLOOR— COTTRELL   TREATER 

the  section,  which  connects  through  a  damper  with  the 
main  flue  at  the  top  of  the  treater  building.  These  bus 
bars  are  carefully  insulated  from  the  building.  The  dust 
precipitated  from  the  gases  accumulates  on  the  chains 
as  well  as  on  the  inside  of  the  pipes.  A  device  that  jars 
the  chains  is  used  to  remove  the  dust.  This  is  placed  in 
the  upper  header  of  the  section  and  arranged  so  that  it 
can  be  operated  from  the  outside  of  the  building. 

Temperature  Uniformity  Insured 
In  a  treater  in  which  discharge  is  by  down-takes  from 
the  top  of  the  section,  the  gases,  as  they  issue  from  the 
different  pipes,  curl  around  and  ri.se  to  the  top  under  the 
pull  of  the  stack  draft.  Conse(juently  the  air  in  the  dust 
chamber  below  the  pipes  i.s  clear  and  free  from  sulphur 
Kmoke,  and  the  operation  of  the  different  pipes  can  be 
readily  inspected.  As  the  gases  come  in  and  go  out  at  the 
top  of  each  section  (for  the  two  down-takes  lead  off  from 
the  side  immediately  under  the  top  header),  the  temper- 
ature i»  kept  more  uniform  throughout  the  section  than 
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treater,  to  the  arrangement  of  incoming  line  switche 
shaking  devices,  and  other  mechanisms,  so  that  ever 
thing  can  be  operated  from  one  platform  level,  (Fig.  14 
The  incoming  lines  are  carried  on  poles  outside  the  tre;i 
er  house,  and  each  section  is  fed  directly  from  one 
these  poles  to  its  switch,  which  is  placed  on  the  extrer 
outside  of  the  operating  platform.  Consequently,  1 
throwing   the   proper   switch,   each   section   can   be  c 
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out  of  electrical  com  ection  with  the  rest  of  the  treater, 
and  can  be  inspected  from  top  to  bottom  without  danger 
of  coming  in  contac  with  high-tension  current.  Every- 
thing about  the  plant  is  grounded  so  as  to  prevent  a 
short-circuiting  in  the  event  of  faulty  insulation;  and 
three  special  "grounds"  have  been  buried  deep  in  moist 
soil  to  insure  ample  protection. 

The  power  plant  for  the  Cottrell  treater  is  placed  in 
the  same  building  as  the  fans  which  feed  the  blast-fur- 
nace gases  to  the  baghouse,  making  it  possible  for  one 
man  to  attend  to  both  installations.  Three  rectifier 
units  are  provided  in  the  power  house;  but  the  founda- 
tions for  two  more  are  already  constructed,  so  that  addi- 
tional equipment  can  be  easily  installed  should  it  become 
desirable  to  increase  the  treater  capacity.  The  mechan- 
ical rectifiers  are  of  the  Western  Precipitation  Co.'s  Kl 
type.  The  25-hp.  440-volt,  60-cycle  induction  motor  ot" 
each  rectifier  unit  drives  a  15-kw.  alternator  at  180*^' 
r.p.m.,  the  current  going  to  a  transformer  at  220  volts; 
At  the  transformer  the  pressure  is  boosted  to  a  maximum 
of  100,000  volts  (the  voltage  actually  used  depends  upon 
treater  conditions,  being  generally  about  60,000),  and 
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FIG.    16.      CONCP..ETE   ASSAY    BALANCE    TABLE 

then  goes  to  the  rectifier  of  the  unit.    Only  the  positive 
waves  go  to  the  bus  wires. 

Five  bus  wires  are  carried  at  the  top  of  Lhe  room,  one 
for  each  rectifier  unit ;  of  which  three  are  connected  up 
to  the  three  rectifiers  at  present  installed.  Two  overhead 
switches  are  suspended  below  the  bus  wires,  each  switch 
consisting  of  a 'central  knife  surrounded  with  five  poles. 
Each  outside  pole  connects  with  a  bus  wire,  and  the  cen- 
tral i)ole  of  each  switch  connects  with  the  lead  that  goes 
to  the  feed  wires  of  two  treater  sections.  Thus,  by  mov- 
ing the  knife  switch,  any  one  of  the  rectifiers  can  be  con- 
nected with  either  pair  of  treater  sections,  and  a  greater 
flexibility  of  operation  is  obtainable  than  in  earlier 
Cottrell  installations.  At  present  only  two  rectifiers  are 
in  operation  at  a  time,  the  third  being  an  emergency 
machine. 

Stack  Design  and  Accessory  Equipment 

From  the  Cottrell  treaters  and  the  baghouse  the  gases 
go  to  a  stack,  200  ft.  high,  with  an  inside  diameter  of 
16  ft.  at  the  bottom,  and  15  ft.  at  the  top,  built  by  the 
Alphonse  Custodis  Chimney  Construction  Co.,  of  New 
York.    The  bottom  30  ft.  is  lined  with  a  radial-tile  core 


wall,  the  remainder  being  unlined.  The  top  of  the  stack 
is  315  ft.  higher  than  the  feeder  floor  of  the  blast  fur- 
naces and  239  ft.  higher  than  the  flues  of  the  roaster 
building. 

A  commodious  and  well-arranged  assay  oflfice  is  pro- 
vided. The  equipment  includes  oil-fired  furnaces  (Fig. 
15)  having  .special  insulating  construction  to  keep  the 
muffles  even  in  temperature,  chemical  balances  with 
chain  vernier  riders,  electric  hot  plates,  the  latest  grind- 
ing equipment,  and  the  best  of  gold  and  silver  balances, 
carried  on  a  concrete  table  (Fig.  16),  on  foundations 
independent  of  the  building.  A  modem  change  house 
is  equipped  with  showers  and  individual  racks  for  the 
clothes  of  the  men  who  see  fit  to  change  at  the  plant. 

A  fine  office  building  provides  ample  accommodation 
for  the  engineering  and  oflSce  force  of  the  smeltery ;  and 
nearby  on  the  flat  to  the  east  of  the  town  site,  where 
excellent  houses  are  provided  for  the  employees.  The 
town  site  has  graded  streets  which  are  surfaced  with 
rock  and  mill  tailings;  and  a  septic  tank  system  of  .sew- 
age disposal  is  provided.  At  present  most  of  the  employ- 
ees live  at  Kellogg,  W  miles  away.  Many,  if  not  most  of 
them,  own  their  own  homes. 


Iron  Manufacture  in  South  Africa 

The  iron-smelting  works  which  are  being  erected 
near  Pretoria  are  nearing  completion,  and  smelting 
operations  will  probably  begin  soon,  states  the  South 
African  Journal  of  Industries.  The  enterprise  owes 
its  inception  to  the  commendable  public  spirit  of  the 
m.ayor  and  corporation  of  the  capital,  as  they  last  year 
commissioned  Professor  Stanley,  of  the  School  of  Mines 
and  Technology,  and  Dr.  Wagner,  the  well-known  South 
African  geologist,  to  report  upon  the  feasibility  of  es- 
tablishing smelting  works  in  the  locality,  to  treat  local 
ores.  The  report  of  these  experts  being  favorable, 
C.  F.  Delfos,  who  had  previously  obtained  a  concession 
from  the  municipality,  formed  a  local  company,  the 
Pretoria  Iron  Mines,  Ltd.;  and  manufacture  of  pig  iron 
in  Pretoria  may  be  looked  for  in  the  near  future. 
Great  activity  prevails  at  the  new  plant.  The  Railway 
Administration  is  constructing  a  branch  line  about  1^ 
miles  long  from  the  Pretoria  North  line  to  the  works. 
The  earthworks  are  almost  complete,  and  the  rails  will 
be  laid  to  synchronize  as  nearly  as  possible  with  the 
beginning  of  operations.  The  equipment  comprises  a 
50-foot  blast  furnace,  lined  with  firebricks  from  the 
Olifantsfontein  works,  capable  of  producing  between 
10  and  15  tons  of  pig  iron  per  diem ;  a  substantial  block 
of  brick  buildings,  including  engine  house,  storage  bins 
for  lime,  coke,  and  graded  ores;  business  oflfices,  and  a 
well-equipped  laboratory'.  Quarrying  has  been  in  prog- 
ress for  some  time,  and  a  stack  of  ore  of  several 
thousand  tons  is  already  awaiting  treatment. 

It  may  be  of  interest  to  state  that  the  company  pur- 
poses drawing  its  supplies  of  coke  from  Dundee 
(Natal)  ;  and  limestone,  for  the  present,  will  be  ob- 
tained from  the  Zwaartkop  farm,  south  of  Pretoria. 
The  material  to  be  smelted  will  consist  of  a  mixture  of 
siliceous  Time  Ball  Hill  and  clay-band  ore  occurring  in 
the  lower  portion  of  the  Pretoria  series.  The  progress 
of  the  company  will  be  watched  with  considerable  in- 
terest, especially  in  the  capital,  and  the  enterprise  is 
pregnant  with  important  industrial  possibilities. 
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American  Zinc  Products  Co.'s  Rolling  Mill 


By  J.  H.  DIETZ^ 


THE  American  Zinc  Products  Co.  has  completed  a 
modern  zinc-rolling  mill  at  Greencastle,  Ind.,  hav- 
ing a  daily  capacity  of  from  1000  to  1500  tons  of 
zinc  plates  and  sheets.  The  company  is  an  Ohio  corpora- 
tion, capitalized  at  $1,000  000,  D.  W.  Kerr,  of  Warren, 
Ohio,  being  president,  and  F.  W.  Stillwagon,  of  Warren, 
Ohio,  vice  president.  The  plant  is  situated  on  the 
Pennsylvania  R.R.,  having  shipping  connections  also 
with  the  main  line  of  the  Big  Four  and  Monon  railroads. 
The  equipment  consists  of  furnace  and  mill  building, 
power  plant,  storeroom,  warehouse,  blacksmith  and  ma- 
chine shops,  tin  shop,  carpenter  shop  and  officas.     The 


trimmed  in  packs  on  rotary  slitting  shears;  and,  after 
sorting  and  inspection  in  the  shipping  department,  are 
packed  in  standard  steel  drums  ready  for  shipment.  The 
shipping  room  contains  several  Kron  automatic  dial 
scales,  and  is  served  by  two  switch  tracks  in  the  build- 
ing. Provision  has  been  made  for  the  subsequent  addi- 
tion of  more  finishing  mills,  the  power  plant  and  finish- 
ing roll  engine  installed  being  of  sufficient  capacity  to 
handle  the  additional  mills. 

The  finishing  mills  and  the  roughing  mills  are  pulled 
by  independent  direct-geared  Corliss  engines,  the 
roughers  having  sufficient  capacity  for  the  manufacture 
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main  building  contains  the  refining  furnace  into  which 
the  spelter  is  charged.  This  furnace  has  a  capacity  of 
100  tons  of  molten  zinc  and  is  heated  by  a  coal  fur- 
nace. The  metal  is  melted  by  direct  contact  of  the  com- 
bustion flame  on  the  surface.  The  furnace  is  pro- 
vided with  charging  doors  and  provisions  for  skimming 
dross  and  tapping  settled  lead.  The  metal  is  dipped 
from  this  furnace  and  molded  into  flat  slabs  on  a  motor- 
driven  revolving  mold  table. 

The  molded  slabs  are  loaded  on  steel  cars  and  stored 
in  a  reheating  furnace  which  is  maintained  at  the  con- 
stant temperature  required  for  rolling.  The  slabs  ars 
removed  from  the  discharge  end  of  this  furnace  and  go 
direct  to  the  24-in.  roughing  mills.  The  sheets  from 
these  mills  are  sheared  to  the  exact  weight  required  for 
the  finished  sheets  to  be  rolled,  and  are  stacked  in  packs 
on  steel  cars,  which  then  go  to  the  pack  annealing  fur- 
naces. These  furnaces  are  also  maintained  at  the  con- 
stant temperature  required  for  finish  rolling.  All 
furnaces  are  equipped  with  recording  pyrometers  for 
the  guidance  of  firemen. 

The  mill  contains  finishing  mills,  24  x  72  in.  in 
size,  with  automatic,  motor-operated  lifting  tables.  The 
pack.s  from  the  pack-annealing  furnace  come  to  these 
mills  on  transfer  cars  and  are  rolled  into  finished  sheets 
of  any  size  and  gage  required.    The  finished  sheets  are 


•B«cT«tary,   American  Zinc   Prortuctn  Co.,   Oreenca«tle,    Indianii. 


of  heavy  zinc  plates  up  to  1  in.  thick,  in  addition  to 
supplying  the  roughed  sheets  for  the  finishing  mills. 

The  entire  main  building  and  house  track  are  served 
by  a  10-ton  electric  crane,  which  is  also  used  for  re- 
turning scrap  cars  from  all  shears  to  the  slab  furnace. 
The  blacksmith  and  machine  shops  are  completely 
equipped  for  all  repair  work.  The  tin  shop  is  used 
for  the  manufacture  of  the  steel  drums  used  in  ship- 
ping. The  carpenter  shop  is  kept  busy  in  making  boxes 
for  the  shipment  of  the  heavier  gage  sheets  and  plates. 

The  power  plant  equipment  consists  of  ten  150-hp. 
high-pressure  horizontal  tubular  boilers  and  two  150- 
kw.  turbine  generators.  Either  generator  is  capable  of 
pulling  the  electric  load.  All  the  machinery  except  the 
rolls  is  driven  by  direct-connected  motors.  The  mill  is 
provided  with  an  indirect  blower  system  for  heating, 
cooling,  and  ventilation.  The  ventilating  system  in- 
cludes a  large  Sirocco  fan  and  the  usual  steam  coils 
heated  by  exhaust  steam.  Provision  is  made  for  re- 
circulation in  the  winter  and  a  by-pass  for  cold  air  from 
the  outside  in  the  summer. 

The  buildings  are  principally  of  brick  and  steel  con- 
struction, with  ample  provision  for  lighting  and  ven- 
tilation. The  interior  of  the  main  building  is  painted 
white.  The  floors  are  of  3-in.  yellow  pine,  waterproofed 
and  covered  with  hardwood  matched  flooring.  The  mill 
is  equipped  with  circulating  cold-water  system  and  with 
sanitary    diiiikiiijr    fountains,    and    has    every   conveni- 
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ence  for  the  comfort  of  the  employees.  The  plant  has 
been  in  continuous  operation  24  hours  per  day  since  the 
middle  of  May,  and  is  operating  close  to  capacity.  Prac- 
tically all  the  operators  are  being  trained  from  work- 
men secured  locally. 


Tungsten  in  Manganese  Ore 
By  William  R.  Jones* 

Prof.  Walter  S.  Palmer's  interesting  article  entitled 
"The  Occurrence  of  Tungsten  in  Manganese  Ore," 
which  appeared  in  the  Journal  of  Apr.  27,  1918,  page 
780,  has  caused  me  to  decide  to  submit  the  following 
notes,  as  they  may  give  Professor  Palmer  a  sugges- 
tion which  may  enable  him  to  trace  the  source  of  the 
tungsten  in  the  manganese  ore  analj'-zed  by  him. 

In  moist  tropical  countries  such  as  lower  Burma, 
Siam,  and  the  Malay  States,  it  is  common  to  find  wolf- 
ramite so  weathered  that  only  deposits  of  the  oxides 
and  hydroxides  of  manganese  and  of  iron,  or  of  tung- 
stic  acid,  remain.  In  some  cases  what  it  left  after  the 
weathering  of  the  wolframite  is  almost  a  pure  manga- 
nese mineral ;  in  others  it  is  limonite,  and  in  still  others 
no  manganese  or  irQn  mineral  is  left,  but  only  the 
greenish-yellow  mineral  tungstite,  almost  as  pure  as 
that  obtained  in  the  laboratory.  Other  products  of  the 
weathering  of  wolframite  are  also  known. 

Whether  the  wolframite  is  replaced  by  manganese 
minerals,  by  iron  minerals,  or  by  tungstite  appears  to 
depend  on  the  following: 

1.  The  original  composition  of  the  wolframite.  The 
wolframite  as  -found  in  the  countries  named  is  almost 
invariably  composed  of  the  hiibnerite'  and  ferberite 
molecules  mixed  in  varying  proportions,  and  I  do  not 
know  of  any  case  where  a  variety  of  wolframite  from 
these  places  has  been  found  not  to  contain  both  manga- 
nese and  iron. 

2.  The  compof^ition  of  the  water  acting  on  the  wolf- 
ramite. The  water  generally  has  an  acid  reaction  due 
to  decaj-ing  vegetation  and  the  decomposition  of  un- 
stable sulphides  and  arsenides.  Occasionally  it  has  an 
alkaline  reaction  from  the  alteration  of  feldspar.  The 
presence  of  manganese  or  iron  in  solution  in  the  water 
before  it  attacks  the  wolframite  appears  also  to  be  of 
importance  in  determining  how  the  wolframite  will 
weather.  The  residue  most  commonly  left  by  the 
weathering  of  wolframite  in  these  countries  is  limonite, 
but  lumps  of  manganite  are  also  fairly  common.  The 
tungstite  generally  occurs  as  a  bloom  on  the  wolfram- 
ite, and  in  cleavage  planes  and  minute  fractures. 

So  unstable  is  wolframite  in  these  countries  that  at 
the  foot  of  hills  in  which  there  are  veins  of  that  min- 
eral which  are  being  worked,  it  is  the  exception  to  find 
any  wolframite  in  the  alluvial  deposits,  although  they 
are  comm.on  in  the  detrital  deposits.  Careful  prospect- 
ing in  such  places  has  showTi  that,  although  tin  ore 
may  be  present  in  the  alluvial  deposits,  and  obviously 
derived  from  the  lodes  carrying  wolframite  and  tin  ore, 
the  wolfram.ite  has  been  removed  chemically  owing  to 
its  good  cleavage  exposing  new  surfaces,  and  to  its  in- 


stability. This  is  strikingly  shown  in  an  alluvial  deposit 
v/here  tin  ore  is  being  recovered  carrying  less  than  1% 
of  wolframite  in  the  concentrates,  although  occasion- 
ally rounded  pebbles  of  quartz  are  found  carrying 
v/olframite  protected  from  decomposition  by  a  covering 
of  silica. 

In  conclusion,  there  is  given  below  the  analysis  of  a 
manganese  deposit  taken  by  me  from  a  wolframite  lode 
occurring  in  decomposed  phyllite.  The  mangane.se  de- 
posit occurred  as  a  patch  in  the  lode  and  gave  place 
on  both  sides  to  slightly  altered  wolframite  assaying 
over  70%  WO,.  The  analysis,  made  by  H.  R.  Pepper, 
was  as  follows:  MnO,  90.38;  W0„  4.2;  A1,0„  4;  and 
SiO„  1.80  per  cent. 


Wallaroo  &  Moonta  C>o.'s  Report 

The  report  of  the  Wallaroo  &  Moonta  Alining  and 
Smelting  Co.,  Ltd.,  of  South  Australia,  for  the  six 
months  ended  June  30,  1918,  shows  that  the  Wallaroo 
mines  produced  29,586  tons  of  8.69%  copper  ore,  and 
the  Moonta  mines  4396  tons,  carrying  13.91%,  in  ad- 
dition to  404  tons  of  precipitate  averaging  68.81%. 
Copper  produced  at  the  smelting  works  from  ore  and 
precipitate  was  3804  tons,  in  addition  to  864  tons  re- 
covered from  Mount  Cuthbert  blister.  The  acid  plant 
produced  3441  tons  of  sulphuric  acid  during  the  period. 
The  cementation  treatment  of  slime  was  continued  for 
two  shifts  per  day  at  the  Moonta  property,  where  tail- 
ing heaps  are  leached  in  rotation  during  night  shifts 
and  week-ends. 

Owing  to  the  difficulties  encountered  in  an  attempt 
to  secure  from  Australian  manufacturers  the  necessary 
electric  motors,  to  drive  the  new  installation  of  con- 
veying machinery,  the  work  was  undertaken  at  the 
mine  workshops.  Fourteen  high-efficiency  motors,  de- 
signed for  a  normal  load  varying  from  5  to  25  hp.,  with 
all  the  necessary  control  apparatus,  have  been  com- 
pleted. A  40-kw.  generator  has  also  been  constructed; 
and  all  the  different  machines  have  successfully  passed 
the  necessary  tests. 

The  statement  of  assets  over  liabilities  shows  a  bal- 
ance of  £390,860,  in  connection  with  which  no  provision 
has  been  made  with  respect  to  future  liability  under  the 
Wartime  Profits  Tax.  This  liability  is  indefinite,  and 
the  1915-1916  profits  were  taxed  to  the  extent  of  £37,- 
936  10s.  8d.,  an  amount  which  was  considered  excessive 
and  in  connection  with  which  an  objection  was  lodged. 


•Genenl  manager.  High  Speed  Steel  Alloys  Mining  Co.,  Ltd.. 
Tavoy.  Burma. 

['Dana  gives  wolframite  as  (FeMn)W04 ;  hiibnerite  as  MnWO* ; 
and  ferberite  as  FeWOi.  But  it  is  not  therefore  to  be  as- 
sumed that  wolframite  is  a  mixture  of  hiibnerite  and  ferberite 
— Editor.] 


Iron  Ore  in  Brazil 

An  outlet  for  the  iron-ore  region  around  Itabira, 
Brazil,  will  be  afforded  by  the  Victoria  &  Minas  Ry., 
when  complete,  according  to  the  Bureau  of  Foreign  and 
Domestic  Commerce  at  Washington.  This  road  runs 
inland  from  the  port  of  Victoria  across  the  State  of 
Espirito  Santo  and  to  Cachoeira  Escura,  in  the  State  of 
Minas  Geraes.  The  line  is  being  built  and  operated 
under  Federal  concessions  by  an  English  concern,  which 
also  owns  iron-ore  deposits  at  Itabira.  The  gage  of 
the  road  is  one  meter,  and  366  miles  were  open  and 
115.5  miles  under  construction  in  December.  1913. 


Today    is   an   opportune   time    to   send    a    check    for    the 
Comfort  Fund  of  the  27th  Engineers. 
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By  L.  H.  GOODWIN* 


The  relatively  rapid  rise  of  a  group  of  mines  gen- 
erally desigymted  as  "porphyry  coppers"  to  a 
position  of  dominating  importance  in  the  copper 
industry  of  this  country  may  be  accepted  as  the 
forerunner  of  parallel  development  where  similar 
deposits  are  found,  as  it  is  probable  that  the 
future  ivorld  supply  of  the  metal  will  come  largely 
from  such  low-grade  producers.  A  resume  of 
the  commercial  results  achieved  by  this  group 
of  mines,  considered  from  the  investor's  point 
of  vieiv,  shoidd  be  of  present  interest  be- 
cause of  the  unprecedented  demand  for  copper. 

SIX  large  porphyry  mines  have  been  brought  up  to 
capacity  in  this  country.  Half  of  these  are  steam- 
shovel  operations,  and  the  remainder  underground 
mines.  The  Utah  Copper  mine,  at  Bingham  Canyon, 
Utah,  the  pioneer  of  development  among  the  "por- 
phyries," was  originally  planned  to  be  worked  by  un- 
derground methods,  and  considerable  development, 
beginning  in  1903,  was  done  preparatory  to  the  intro- 
duction  of   the   caving   system;    but,    as    a    result   of 


mined  mostly  by  steam  shovels,  but  underground  work 
has  always  furnished  a  small  proportion  of  the  total 
production.  The  Chino  deposit  at  Santa  Rita,  N.  M., 
was  the  last  of  the  steam-shovel  porphyries  to  be  de- 
veloped, and  milling  began  late  in  1911. 

Work  on  the  two  older  underground  porphyry  mines, 
both  in  Arizona — the  Miami,  near  Globe,  and  Ray  Con- 
solidated, about  20  miles  south  at  Ray — was  begun  in 
1907,  and  the  mills  of  both  companies  began  operations 
in  April,  1911.  A  som.ewhat  longer  period  was  required 
to  bring  these  mines  to  the  producing  stage,  because  of 
slower  underground  development.  The  Inspiration  mine, 
which  is  adjacent  to  the  Miami,  was  the  last  to  be 
developed;  its  mill  was  started  in  July,  1915. 
^A  factor  of  the  greatest  importance  to  investors  is 
the  extent  to  which  these  mines  permit  a  reliable 
estimate  of  the  tonnage  and  grade  of  ore  reserves  which 
may  be  thoroughly  prospected  by  drilling,  thus  elimi- 
nating one  of  the  greatest  hazards  of  mining  practice. 
This  feature  has  led  many  to  refer  to  this  type  of  mine 
as  a  "manufacturing  proposition,"  which  is  an  apt 
analogy,  because  such  mines  are  engaged  in  producing 
a  commodity  under  stable  conditions  of  supply  of  raw 
material  and  demand  for  their  product.     The  fact  that 


TABLE  I.     ORE  ACCOUNTS  AND  INDICATED  LIFE  OF  OPERATIONS 


Utah  Copper 
Tonnage       Grade 
Recoverable  ore  developed    be- 
fore mill  started 120.000,000 

Further  ore  developed  to  Dec. 

31,  1917 318,972,700 

Total  recoverable  ore  developed 

to  Dec.  31,  1917 438.972.700 

Ore  mined  to  Dec.  31.  1917 67.220,700 


Nevada  Consolidated 
Tonnage      Grade 


Chino 
Tonnage       Grade 


Miami 
Tonnage      Grade 


1.77 
1.26 


1.40 
1.43 


30.073.000 
65,793.377 


1.99 
1.40 


54,970,646 
54.718,717 


2.34 
1.03 


18,232,000 
4,999.542 


2.58 
1.38 


Ray  Consolidated 
Tonnage      Grade 

75.096,000       2.17 

31,499.122       1.57 


Inspiration 
Tonnage     Grade 

74.950,000       1.70 


95.866,377       1.60       109.689.363       1.68        23,231,542       2.34       106,595,122       1.99 
25,841,055       1.63         15.198,427       1.90  8,471,542       2.19         16.782,600       1.68 


74,950,000       1.70 
9,268,622        1.48 


Recoverable  developed  ore  re- 
maining     371,752,000 

Developed  ore  unrecoverable 
by  present  mining  or  mill- 
ing equipment: 

In  detached  orebodies 

Carbonate  ore  used  as  flux 

Mixed    carbonate    and   sul- 
phide ore 

Low-grade  sulphide  ore 

Mixed  oxide-sulphide  ore 

Oxide  ore 


1.39        70,025,322       1.58        94,490,936       1.65         14,760,000       2.40        89,812,522       2.05        65,681,378       1.73 


Total  developed     ore     of    all 

classes  remaining 371,752,000 

Ore  miUed  during  1 91 7,  tons....      12.542,000 

Years 


1.39 


864,199 
174,648 


71,064,169 
4,064,095 

Years 


2.41 
2.50 


1.67 


1.064,907       1.81 


95,555,843 
3,608,100 


1.66 


28,000.000 
6,000,000 


48,760,000 
1,640,206 


1.06 
2.00 


1   55 


89,812,522 
3,560,900 


4,732,700 
17,460,300 


1.31 
1.31 


2  05 


87,874,378       1.63 
5,3l6,350(c)  .... 


Life  of  mine  as  indicated  by  ap- 
pb-ing  the  1917  rate  of  mm- 
ing  to: 
Recoverable  developed  ore  re- 
maining  

Total  developed    ore    of  all 

classes  remnining 

(a)  Ore  milled  during  1916 

further  prospecting,  it  was  decided  that  the  orebody 
could  be  more  economically  handled  by  steam-shovel 
operation.  Stripping  of  overburden  was  begun  in  1906, 
and,  after  that,  no  underground  work  was  done  except 
incidentally  as  a  means  of  keeping  the  concentrators 
at  capacity  until  they  could  be  supplied  by  the  shovels 
alone.  Milling  was  begun  at  the  large  plant  at  Garfield 
in  September,  1906.  The  Nevada  C'onsolidated  mine,  at 
Ely,  Nev.,  was  developed  soon  after  the  Utah  prop- 
erty, and  milling  was  begun  in  1908.     Ore  is  still  being 

•.MlnlnK    «.'n»r1necr,    with    IioK<:iH,    Mayer   &    Hall.    42    Broadway. 
New  York. 


Years 


Year.s 


Years 


30 

17 

26 

9 

25 

12 

30 

18 

27 

30 

25 

16 

a  mine  is  a  wasting  asset,  whereas  the  manufacturing 
business  is  one  in  which  every  successful  transaction  is 
of  benefit  in  establishing  prestige  and  good-will,  which 
brings  new  business,  makes  it  necessary  for  the  investor 
to  differentiate  between  the  two  industries.  The  term 
"manufacturing  proposition"  appears  to  have  a  valid 
.significance  when  used  to  distinguish  between  two 
mines  which  have  their  reserves  blocked  out,  one, 
say,  for  two  years  and  the  other  for  a  generation  in 
advance. 

In  order  to  present  the  data  of  ore  reserves  as  con- 
cisely as  possible.  Table  I  has  been  prepared  to  show 
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the  tonnage  in  reserve  at  various  stages  of  each  mine's 
history,  as  presented  in  the  annual  reports,  from 
which  the  indicated  life  of  each  property  is  estimated. 
In  dW  cases  the  total  reserves  are  given,  and  the  dis- 
tinction betvi^een  fully  or  partly  developed  ore  is  not  in- 
dicated. It  will  be  seen  that  all  the  mines  have  suffi- 
cient reserves  to  last  several  years,  and  that  the  more 
fortunate  are  assured  a  long  life.  It  is  probable,  more- 
over, that  not  one  of  them  has  fully  exhausted  the  pos- 
sibilities of  further  development. 

A  satisfactory  review  of  the  financial   condition  of 
these  mines  is  possible  because  the  directorates  of  all 


To  summarize  the  factors  involved  in  a  presentation 
of  the  financial  status  of  these  mines,  Tables  II  and  III 
have  been  compiled.  Table  II  indicates  the  total  amount 
of  capital  which  was  originally  invested  in  the  enter- 
prises, the  net  earnings  and  other  credits  making  up 
the  totals  available  for  distribution,  and  then  the  divis- 
ion of  the  amounts  in  dividends,  depreciation,  and 
earned  surplus.  The  figures  include  data  with  refer- 
ence to  all  operations  for  each  mine  from  the  year  in 
which  the  mill  was  started  to  Dec.  31,  1917,  and  are 
based  upon  figures  given  in  the  reports  of  the  various 
companies  in  what  is  generally  called  the  combined  bal- 


TABLE  II.    SUMMARY  OF  EARNINOS  ON  THE  PAID-IN  CAPITAL  AND  THEIR  DISPOSAL  TO  DEC.  31,  1917 


Actual  paid-in  capital: 

Number  of  shares  outstanding . 
Par  value  of  eharcB 


Utah  Copper    Nevada  Cons. 


1,624,490 
$10 


Total  par  value  outstanding $16,244,900 

Surplus  from  sale  of  securities 8, 290,620 

Totals $24,535,520 

Milling  operations  began June,  1 907 

Amount  of  earnings  available  for  distribution: 

Total  net  profit  before  depreciation  (a) $1 29,652,482 

Previous  surplus 588, 26 1 

Miscellaneous  credits  or  debits  to  surplus 252, 902(b) 

Totals $130,493,645 

Disposal  of  that  amount: 

Dividends ._ 75,770,883 

Reserves  for  depreciation,  depletion,  etc 3,676,332 

Written  off  prepaid  stripping  expense 2,500,000 

Earned  surplus 48,546,430 


Chino 

869,980 
$5 

$4,349,900 
2,995,253 


Miami 

747,114 
$5 


Ray  Cons. 

1,577,179 
$10 


$7,345,153  $5,730,982 

November,  1911     April,  1911 


$3,735,570         $15,771,790 
1.995.412(e)        1,506,646 


$17,278,436 
April,  1911 


$38,646,186 
165,974 
I79,000(c0 


$22,476,073 
38,920 


35,771,603 
9,455,096 


13,874.828 


22.488,132 

1.350,981 

288.121 

14.863,926 


16,226.633 
I,657,834(/) 


4,630.526 


15,555,252 
1.942.883 


16,890,668 


Totals $130,493,645 

Ratios  in  per  cent,  of  the  following  items  to  the  actual  paid-in  capital : 

Dividends 308  8 

Depreciation 15.0 

Earned  surplus 197  8 

Total  available  for  distribution 
(a)  From  year  in  which  th 
((f)  Credits  accrued  from  investments 


209.6 
55  4 
81.3 


306  2 

18  4 

202.4 


283  2 
28  9 
80  8 


90  0 
112 
97.8 


521   6 


346.3 


527.0 


392.9 


199  0 


Inspiration 

1,181,967 
$20 

$23,639,340 


1,999,457 
$5 

$9,997,285 
7,071,850 

$17,069,135 
October.  1 908 

$56,448,305 
2,084,409 
568,8 13(c) 

$59,101,527         $38,991,160         $22,514,993         $34,388,803         $33,810,284 


$23,639,340 
July,  1915 


$34,388,803         $33,810,284 


18,299,279 
1.500,000 


14,011.005 


$59,101,527         $38,991,160         $22,514,993         $34,388,803         $33,810,284 


77.4 

6  3 

59.3 


143  0 


(a)  From  year  in  which  the  mill  started  to  Dec.  31.  1917.     (6)  Credit  by  railroad  earnings,     (c)  Credit  by  railroad  surplus  less  debit  by  (shortage  in  inventory, 
(e)  As  of  Dec.  31.  1916.     (.0  Does  not  include  charges  of  $3.655, 101  made  in  1917  lor  mine  depiction  in  1916  and  1917. 


of  them  have  been  frank  with  their  stockholders,  and 
have  submitted  excellent  reports.  This  matter  cannot 
be  judged  solely  by  a  consideration  of  the  money  that 
was  originally  invested  in  the  mines,  as  compared  with 
that  which  has  been  taken  from  them  in  the  form  of 
dividends.  A  considerable  proportion  of  earnings  has 
been  invested  in  plant  extensions,  which  will  not  only 
increase  the  annual  earning  capacity  of  the  mine,  but 
also,  theoretically  at  least,  increase  its  total  recover- 
able value  as  a  result  of  quicker  redemption.    Broadly 


ance  sheet,  that  is,  for  the  combined  operation,  includ- 
ing railroad  and  smelter,  if  they  are  operated  by  the 
company,  as  well  as  for  the  mine  and  concentrating 
plant.  The  figures  of  this  table  will  not  be  found  to 
agree  exactly  in  all  cases  with  those  of  the  respective 
reports,  but  this  is  due  to  bookkeeping  changes  in 
accounts.     They  are,  however,  essentially  correct. 

As  regards  the  actual  amount  of  money  invested,  it  is 
the  custom  with  most  companies  in  the  field  under  review 
to  carry,  as  a  liability,  a  surplus  account,  which  repre- 


TABLE  III.:  CONDENSED  FINANCIAL[STATEMENTS  AS  OF  DEC.  31,  1917 

rmwwrw'r'mwri^     <•  r  Utah  Copper  Nevada  Consolidated  Chino  u  aL'"  ^  Miami           Ray  Consolidated 

Total  cost  of  propertv,  development  and  equipment  less  de-  _  ,,„,rr„n,v-  .■.■.-.^^..-ro 

preciation  or  depletion....: $28,935,700  $10,986,337  $10,027,587  $22,065,508  (a)  $22,691,558 

Investments....        5,604,002  442,040  1,929,354  310329 

Deferred  charges  to  operations 8,300.040  5,454,520  2,910.197  ••.;-,,V„«^  .,./-,,,» 

Current  assets  less  current  liabUities 30,242,207  14,503.106  8,829.255  3.123,907  11.167,218 

Totalassets $73,081,949  $30,943,963  $22,209,079  $27,118,769  $34,169,105 

Total  paid-in  capital $24,535,520  $17,069,135  $7,345,153  $22,407,774  (a)       $17,278,436 

Earned  surplus.    48.546,429  13,874,828  14,863,926  4,710,994  16,890,669 

Total  liabilities $73,081,949  $30,943,963  $22,209,079  $27,118,768  $34,169,105 

(a)  Contains  excess  in  valuation  of  mine  in  accordance  with  Government  regulations,  and  is  not  comparable  with  the  other  mines'  figure  for  this  item. 


Inspiration 
r 
$23,167,399 


14,482,946 

$37,650,345 

$23,639,340 
14,011,005 

$37,650,345 


speaking,  the  gross  earnings  of  a  mining  company  are 
usually  subject  to  only  two  charges — operating  and 
overhead  expenses.  The  item  of  fixed  charges  does  not, 
as  a  rule,  amount  to  an  appreciable  expense  in  the  ac- 
counts of  successful  mining  companies.  After  the 
deduction  of  these  charges,  the  net  income  is  distribut- 
able in  three  channels,  namely,  as  dividends  to  the  stock- 
holders, as  expenditures  on  new  plant  and  equipment  to 
extend  the  operations  of  the  company,  and,  lastly,  as  new 
construction  to  replace  depreciated  plant,  or  as  deprecia- 
tion reserves  for  such  purposes. 


sents  the  profits  realized  from  the  sale  of  capital  stock 
at  a  figure  above  its  par  value,  and  from  the  conversion 
of  bonds  into  stock  at  a  figure  above  par.  The  sum  of 
the  liabilities  carried  as  capital  stock,  bonds,  and  sur- 
plus should  give  the  amount  actually  invested  in  the 
property  by  the  stockholders.  It  would  appear  to  be  a 
simpler  method,  and  just  as  satisfactory,  to  carry  the 
item  of  surplus  for  sale  of  securities  as  one  account 
with  the  capital  stock — a  system  which  will  perhaps  be 
adopted  when  the  practice  of  issuing  securities  without 
a  par  value  has  become  more  general. 
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In  the  matter  of  total  dividends  paid,  it  would  seem 
fair  to  include  the  interest  on  bonds  in  this  amount, 
especially  as  the  bond  issues  are  usuallj'  convertible,  but 
as  g^enerally  reported  this  is  not  segregated  from  inter- 
est on  cash  advances,  and  its  exact  amount  is  conse- 
quently not  shown.  It  is  a  comparatively  small  matter, 
however,  and  would  make  little  difference  in  the  result 
indicated. 

The  manner  in  which  the  amounts  of  paid-in  capital 
and  the  earnings  after  dividends  have  been  employed 
is  shown  in  the  condensed  financial  statements  summa- 
rized in  Table  III.  The  total  amounts  spent  for  the  min- 
ing and  milling  property — its  development  and  equip- 
ment to  the  end  of  1917 — are  shown  in  a  lump  sum.  In 
the  reports  of  Utah,  Nevada  Consolidated,  and  Ray,  this 
item  includes  the  cost  of  a  railroad;  and  in  the  record 
of  operations  of  Nevada  Consolidated,  the  cost  of  a 
smeltery. 

Remarkable  Exhibition  of  Earning  Power 

The  financial  success  attending  the  exploitation  of 
these  mines  must  be  considered  satisfactory.  Both 
Utah  and  Chino  have  already  returned  to  their  owners 
dividends  aggregating  over  300%  of  the  actual  paid-in 
capital.  Chino  required  only  about  six  years  to  achieve 
this  result,  earning  about  50%  per  year.  Inspiration's 
performance  is  also  noteworthy,  thanks  in  large  meas- 
ure; of  course,  to  its  fortuitous  beginning  at  a  time  of 
high  metal  prices.  Although  it  had  operated  only  two 
and  one-half  years,  the  net  result  during  that  short 
period  was  to  return  to  the  stockholders  in  dividends 
over  77%  of  their  investment,  and,  in  addition,  to  ac- 
cumulate an  earned  surplus,  which,  it  may  be  noted, 
is  accurately  represented  by  the  excess  of  quick  assets 
over  quick  liabilities,  amounting  to  another  60%  of  that 
investment.  The  results  of  the  other  underground 
properties  are  not  so  remarkable,  but  none  can  be  con- 
sidered poor. 

The  financial  report  on  Utah  Copper  denotes  that  a 
?um  considerably  larger  than  the  actual  paid-in  capital 
is  represented  by  the  total  cost  of  the  properties.  Nearly 
one-third  of  the  entire  property  and  plant  investment  is 
represented  by  the  cost  of  the  railroad;  which  illus- 
trates the  importance  of  a  subsidiary  enterprise  which 
is  external  to  the  actual  mine  operations.  Utah's  in- 
vestments are  large,  and  appear  to  be  conservatively 
carried,  consisting,  as  they  do,  mostly  of  1,000,500 
shares  of  the  capital  .stock  of  the  Nevada  Consolidated 
company,  which  has  always  sold  at  a  much  higher  fig- 
ure in  the  open  market.  It  should  be  noted  that  the 
Nevada  Consolidated  mine  has  helped  the  Utah  to  make 
its  good  .shewing,  because  nearly  all  of  the  $23,480  489 
reported  as  dividends  received  on  investments  came 
from  this  source. 

Nevada  Consolidated's  results  might  be  expected  tu 
be  better  than  Utah's,  because  the  grade  of  its  ore  is 
considerably  higher,  but  even  after  allowance  has  been 
made  for  the  dividends  paid  by  the  former  to  the  latter, 
its  exhibit  is  not  as  good.  This  may  be  partly  ex- 
plained by  the  following  facts:  The  cost  of  the  Nevada's 
rai'road  was  relatively  higher  than  Utah's  in  proportion 
to  the  size  of  the  operation,  and  the  amortization  of  a 
.smelting  plant  has  been  i  drawback.  Nevada's  depre- 
ciation policy  has  been  more  conservative;  and  the 
property  wa.s  considerably  slower  than  Utah   in  reach- 


ing full  production.  Nevada's  conservatism  in  the  mat- 
ter of  depreciation  charges  has  presumably  been 
prompted  by  the  comparatively  short  indicated  life  of 
its  mine.  The  fact  that  such  charges  include  amortiza- 
tion of  its  orebody  makes  the  total  for  depreciation  of 
reserves  out  of  proportion  to  totals  for  the  other  mines. 

Chino  has  been  able  to  outstrip  its  big  rival,  Utah, 
in  the  matter  of  quick  return  of  capital,  because  of 
its  higher  grade  of  ore.  Referring  to  the  percentage 
ratios  of  dividends  and  earned  surplus  to  paid-in  capital 
in  Table  II,  it  will  be  noted  that  in  its  six  years'  opera- 
tion it  has  accomplished  practically  the  same  result  that 
Utah  has  required  ten  years  to  achieve,  owing  mostly 
to  the  magic  difference  between  1.90"^  and  1.48% 
copper.  Chino's  advantage  in  this  matter  is  really  not 
fully  shown  by  these  figures,  for  the  reason  that  Utah 
has  been  aided  by  dividends  from  Nevada  Consolidated, 
as  noted  in  the  preceding  paragraph. 

The  attainments  of  the  underground  mine^  cannot 
be  expected  to  be  as  spectacular  as  those  of  the  open-pit 
properties,  owing  to  larger  initial  outlay  per  unit  of 
capacity  and  to  shorter  periods  of  operation.  Miami's 
comparatively  high-grade  ore  has  enabled  it  to  make 
an  excellent  showing. 


Methods  of  Electric  Welding 

There  are  two  kinds  of  electric  welding,  known  re- 
spectively as  carbon  electric  welding  and  metal  elec- 
trode welding,  states  the  Railway  Mechanical  Engineer. 
In  the  former,  an  arc  is  drawn  between  a  carbon  elec- 
trode and  the  piece  to  be  welded.  The  metal  to  be  added 
is  fed  into  the  arc.  In  the  metal  electrode  process  a 
metal  electrode  is  used,  the  arc  being  drawn  between 
the  electrode  and  the  piece  being  welded.  The  heat  of 
the  arc  melts  simultaneously  the  metal  of  the  piece  and 
the  metal  of  the  electrode.  As  the  metal  of  the  elec- 
trode melts,  it  is  drawn  across  the  arc,  and  a  complete 
and  homogeneous  union  is  formed  with  the  molten 
metal  of  the  piece.  With  the  exception  of  work  with 
certain  electrodes  (manganese  steel  and  slag-covered 
electrodes)  the  electrode  is  always  made  the  cathode 
or  negative,  i.e.,  the  current  flows  from  the  piece  being 
welded  to  the  metal  electrode.  The  voltage  required  for 
metal  electrode  welding  is  about  20,  direct  current. 


Mining  Equipment  as  Realty  Fixtures 

By  a.  L.  H.  Street* 

According  to  a  recent  decision  of  the  Colorado 
Supreme  Court,  mining,  milling  and  concentrating  ma- 
chinery, implements  and  tools,  belting,  attachments, 
and  similar  apparatus,  placed  on  mining  property  by  a 
lessee  of  the  land,  for  the  special  purpose  of  developing 
the  mines,  extracting  ores  and  treating  the  same,  are 
trade  fixtures,  and  may  be  removed  by  him  at  any 
time  during  the  term  of  the  lease  or  within  a  reasonable 
time  after  its  expiration.  Such  equipment  does  not 
become  a  part  of  the  real  estate,  nor  the  property  of 
the  lessor,  in  the  absence  of  agreement  to  the  con- 
trary, and  hence  is  subject  to  attachment  to  satisfy 
claims  of  third  persons  against  the  lessee.  (Foote  vs. 
Campbell,  170  Pacific  Reporter,  954.) 

•Attorn<y   .U    law,    820    Security   Bldg.,    Minneapolis,   Minmsota 
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Dust  Abatement  in  Mines 


By  W.  0.  BORCHERDT 


The  composition  of  dust  in  mines  and  the  effect 
of  inhalation  on  the  health  of  employees  are  dis- 
cussed, and  attention  is  drawn  to  the  necessity 
for  safety  work  to  protect  the  lives  and  ivell- 
being  of  miners.  The  author  of  the  paper  char- 
acterizes as  ridiculous  the  contention  that  dust, 
of  whatever  character,  is  not  injurious.  Attention 
is  drawn  to  the  stringent  laws  in  force  in  Aus- 
tralia and  South  Africa  which  were  framed  to 
combat  the  dust  menace.  A  considerable  amount 
of  valuable  data  was  obtained  by  the  author  by 
means  of  a  questionnaire;  and  the  information, 
classified,    is    here   presented   in    tabular   form. 


DUST  in  mine  air  is  dangerous  and  objectionable 
more  or  less  in  proportion  to  its  silica  content; 
and  the  well-known  diseases  phthisis  and  silicosis 
commonly  result  from  the  continued  inhalation  of  dupt 
high  in  silica.  It  is  not  generally  recognized  that  all 
dust  is  injurious,  and  that  it  should  be  the  business  of 
mine  operators  to  suppress  dust  of  any  character,  and  to 
employ  the  same  perseverence  and  intelligence  which 
are,  or  should  be,  applied  to  the  more  obvious  dangers 
due  to  faulty  sanitation  or  unsafe  practices.  It  is  some- 
times assumed  that  because  high  silica  dusts  are  the 
most  injurious,  other  dusts,  unless  present  in  quantities 
offensive  to  the  senses,  may  be  ignored.  Figures  have 
been  advanced  showing  that  the  incidence  of  tubercu- 
losis among  coal  miners  is  no  greater  than  among 
surface  workers  in  the  same  locality,  and  it  has  even 
been  stated  that  the  inhalation  of  coal  dust  is  supposed 
to  confer  a  partial  imm^unity  to  tuberculosis. 

Those  who  are  operating  mines  in  which  the  rock 
dust  is  not  siliceous,  or  in  which  it  is  siliceous  to  only 
a  slight  degree,  have,  of  course,  a  less  serious  prob- 
lem to  face  than  those  whose  work  is  carried  on  in 
the  highly  siliceous  rocks;  but  the  dust  problem  exists 
none  the  less,  and  it  behooves  operators  to  recognize 
and  solve  it  promptly  and  voluntarily,  in  order  to  make 
unnecessary  eventual  interference  and  regulation  by 
the  state. 

Nature  and  Extent  of  Dust  Evil 

So  far  as  I  am  aware,  there  has  not  been  in  this 
country  any  legislation  directed  at  the  dust  evil  which 
is  as  drastic  as  that  of  South  Africa;  but  that  condi- 
tions have  existed,  in  certain  parts  at  least,  which 
paralleled  those  in  the  African  gold  mines  is  shown 
by  the  admirable  work  in  the  Joplin  district. 

Respirators  do  not,  in  general,  present  any  hope  of  a 
solution,  because  they  are  objectionable  to  the  miners, 
are  partly  effective  only  when  properly  cared  for,  ham- 
per respiration,  and  will,  therefore,  be  worn  by  only 
exceptional  men  or  under  conditions  where  unusually 
strict  discipline  can  be  maintained.  To  make  such  a 
provision  effective  it  would  be  necessary  for  nearly  all 


*  Excerpted  from  a  paper  presented  at  the  seventh  annual  con- 
gress of  the  National  Safety  Council. 


underground  men  to  wear  them.  Moreover,  ordinary 
respirators  do  not  remove  from  the  air  dust  particles 
less  than  five  microns  in  diameter,  and  much  of  the 
dust  which  has  been  shown  to  be  harmful  is  less  than 
three  microns  in  diameter. 

Water  sprays  directed  into  the  dust  as  delivered  from 
the  drill  hole,  and  dust-collecting  bags  intended  to  catch 
the  dust  and  prevent  its  distribution  through  the  mine 
atmosphere,  have  been  constructed  in  many  forms.  It 
is  my  conclusion  that  none  of  these  methods  is  effec- 
tive on  a  practical  scale.  Elsewhere  the  opinion  has 
been  expressed  that  the  best  hope  for  a  practical  solu- 
tion of  the  problem  lay  in  the  use  of  drills  employing 
hollow  steel,  through  which  water  is  injected  into  the 
hole.  This  would  appear  to  be  the  ideal  method,  be- 
cause, as  frequently  pointed  out,  this  type  of  drill  not 
only  allays  dust,  but  gives  a  higher  drilling  speed.  In 
some  mines  the  conditions  resulting  from  the  operation 
of  such  drills  have  been  entirely  satisfactory,  from  both 
a  hygienic  and  mining  point  of  view.  In  others,  how- 
ever, especially  in  those  in  which  conditions  demand 
overhand  stoping  and  a  large  amount  of  raising  in  dry 
ground,  the  water-feed  drflls  have  not  been  a  success, 
partly  because  of  mechanical  imperfections,  and  largely 
owing  to  the  attitude  of  the  miners,  who  generally  in- 
sist that  they  would  rather  breathe  dust  than  get  wet. 

As  the  general  features  of  this  problem  and  the  most 
practical  methods  for  its  solution  have  been  covered  in 
other  papers  and  in  the  official  reports  of  the  South 
African  and  Australian  Dust  Commissions,  it  occurred 
to  me  that  the  best  hope  of  contributing  something  of 
real  value  lay  in  the  direction  of  determining  the  actual 
practical  operating  results  with  the  various  types  of 
water-feed  drills  in  different  mines  under  diverse  con- 
ditions. For  the  purpose  of  securing  this  information 
I  sent  a  questionnaire  to  47  representative  mines  in  the 
United  States  and  Canada,  to  which  26  have  made  reply. 

In  the  accompanying  table  the  information  has  been 
arranged  in  a  convenient  form;  and,  although  it  was 
necessary  to  use  symbols  and  a  key,  it  will  be  found 
easy  to  understand.  A  summary  of  this  table  shows 
]1  instances  of  the  use  of  respirators,  only  five  of 
which  were  considered  successful;  four  cases  refer  to 
raising,  and  one  case  refers  to  overhand  stoping. 

One  operator  suggests  that  improvements  in  respira- 
tors could  be  made  by  following  the  design  of  military 
gas  masks;  and,  although  it  seems  probable  that  a 
respirator  could  be  developed  along  these  lines  which 
would  be  highly  effective  in  stopping  dust  of  even  a  few 
microns'  diameter,  the  difficulty  of  getting  men  to  use 
such  respirators  would  be  greater  than  is  the  case  with 
the  existing  types,  which,  though  less  effective,  are  also 
lighter  and  not  so  objectionable. 

A  man  cannot  chew  or  smoke  while  wearing  a  respi- 
rator; and  I  think  no  one  familiar  with  the  actual 
problem  of  protecting  men  from  themselves  and  others 
will  fail  to  agree  with  the  statement  that  even  men 
of  more  than  average  intelligence  will  not  voluntarily 
and  consistently  use  safety  guards  or  precautions  if 
these    interfere    with    their    comfort,    convenience    and 
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fixed  habits.  This  is  unfortunate,  but  it  is  a  fact, 
nevertheless.  In  practice  it  is  not  sufficient  to  point 
out  the  existence  of  a  danger  and  the  means  by  which 
it  may  be  guarded  against,  but  the  men  must  be  con- 
tinuously and  intensively  educated  in  order  to  secure 
their  cooperation  in  self-protection;  and  no  amount  of 
education  will  in.'jure  the  adoption  of  a  safety  device 
which  results  in  discomfort  or  inconvenience  to  the 
wearer.  A  sidelight  on  this  problem  is  obtainable  from 
the  sand-blast  art,  where,  originally,  various  types 
of  masks  and  respirators  were  used,  but  in  which  pres- 
ent practice  provides  that  the  operator  work  on  the 
outside  of  the  chamber  in  which  the  sand  blast  is  be- 
ing used. 

Construction  of  Respirators 

I  have  experimented  in  the  construction  of  respira- 
tors containing  a  filtering  element  or  cartridge  which 
would  be  inexpensive,  readily  inserted  and  removed, 
and  would  have  a  filtering  surface  of  such  dimensions 
as  to  render  violent  exertion  possible  without  distress. 
I  believe  that  considerable  progress  is  possible  along 
these  line.=!,  and  that,  by  the  addition  of  an  arrangement 
for  humidification,  it  might  be  possible  to  stop  even  the 
finest  dust.  At  best,  however,  I  believe  that  the  field 
of   respirators   is   limited. 

TKe  use  of  dust-collecting  bags  is  reported  in  three 
instances,  which  were  unsuccessful,  because  all  appli- 
ances so  far  produced  have  been  a  nuisance.  The  failure 
of  water  sprays  is  shown  by  the  fact  that,  though  re- 
ported in  29  instances,  only  one  successful  result  is 
claimed — in  connection  with  drifting,  where  the  drip- 
ping of  the  water  on  the  operator  is  naturally  not  as 
extensive  as  in  overhand  stoping  and  raising.  Water- 
feed  hand  drills — unmounted  machines  of  the  Jack- 
iiamer  type — are  extensively  used.  In  drifting,  four 
instances  are  given,  three  of  which  were  successful; 
the  other  case  was  unsuccessful,  because,  as  stated,  the 
men  prefer  inhaling  dust  to  getting  wet,  and  because 
of  mechanical  imperfections  in  the  machine.  In  under- 
hand stoping,  three  instances  are  given,  all  successful, 
although  objection  was  recorded  in  one  instance  on  the 
ground  that  the  safety  precaution  involved  too  much 
inconvenience.  For  sinking,  nine  instances  are  given, 
eight  of  which  were  successful.  In  the  one  unsuccess- 
ful instance  the  objections  were  that  the  steel  sticks, 
that  the  machine  cannot  be  rotated  by  hand,  and  that  no 
dust  is  produced  by  dry  sinking,  anyhow.  Evidently, 
because  my  questionnaire  was  not  well  worded,  I  failed 
to  elicit  any  information  either  for  this  type  of  drill, 
or  for  others  used  in  block  holing.  This  I  regret,  be- 
cause, in  many  mines,  blockholing  undoubtedly  contrib- 
utes materially  to  the  dust  in  circulation,  as  it  is  car- 
ried all  over  the  stopes  and  often  into  the  chutes,  during 
shift;  and,  indirectly,  because  boulders  are  frequently 
bla-stcd  during  the  shift,  with  the  consequent  spreading 
of  du.st. 

Experience  With  Drills 

The  water-feed  stoping  drill  is  a  machine  of  compar- 
atively recent  development.  Mechanically  it  leaves  more 
to  be  desired  than  any  of  the  other  modern  hammer 
drills.  It  ha.s  great  inherent  possibilities;  and  to  many 
operators  it  has  seemed  that  designers  and  manufactur- 
ers have  not  fully  recognized  the  extent  of  these  possi- 


bilities, and  have  not  given  the  question  of  the  devel- 
opment of  this  type  of  machine  the  attention  which  it 
deserves. 

In  drifting,  five  instances  are  shown,  of  which  four 
were  successful.  In  overhand  stoping,  which  would 
appear  to  be  an  ideal  field  for  this  machine,  five  in- 
stances are  recorded,  three  unsuccessful,  resulting  in 
the  comment  that  the  men  prefer  dust  to  getting  wet. 
Workers  will  not  employ  a  safety  device  which  causes 
discomfort  or  inconvenience,  and  no  one  should  expect 
them  to  do  so. 

In  raising,  in  11  instances  of  the  use  of  this  type  of 
machine  three  were  successful.  One  of  the  successful 
cases  is  qualified  by  the  familiar  objection  that  the  men 
prefer  dust  to  getting  wet,  and  that  the  machine  has 
not  been  perfected  mechanically;  another  comment  was 
that  the  men  will  use  the  wet  stoper  if  the  wages  paid 
are  high  enough,  even  if  they  do  get  wet.  Of  the  eight 
unsuccessful  instances,  six  were  based  on  the  grounds 
that  the  men  prefer  the  dust  to  the  water;  another 
agrees  to  this  and  mentions  the  disadvantage  of  high  ' 
maintenance  cost;  and  still  another  supplements  the 
same  objection  by  referring  to  the  frequency  of  the 
steel  sticking,  making  rotation  by  hand  impossible. 

Two  operators  report  the  use  of  dry  drills  with  auger 
steel  for  drifting  or  undercutting  in  soft  ground.  This 
type  of  equipment  is  recommended  for  these  conditions 
by  three  operators,  as  being  substantially  dustless;  and 
it  is  possible  that  this  combination  has  not  received  the 
attention  that  it  deserves,  although  it  can  be  employed 
only  under  favorable  conditions. 

That  the  water-feed  mounted  drill  is  now  the  stand- 
ard machine  in  most  mines  is  clearly  indicated  in  the 
table.  In  drifting,  22  instances,  all  successful,  are  I 
shown,  although  in  the  case  of  one  of  these  the  ma- 
chine is  used  in  wet  ground,  and  dust  allaying  is  not 
considered  one  of  its  functions.  In  overhand  stoping, 
of  11  instances  nine  were  successful  and  two  unsuc- 
cessful, the  latter  being  due  to  mechanical  imperfec- 
tions and  the  fact  that  the  men  prefer  dust  to  water. 
In  underhand  stoping,  eight  applications,  all  successful, 
are  shown.  In  raising,  nine  instances  are  given,  of 
which  seven  were  successful,  although  one  is  qualified 
as  partly  successful,  and  one  refers  to  use  of  the  ma- 
chine only  if  the  ground  is  dry,  but  says  that  "the  men 
prefer  the  dust  to  getting  wet."  In  the  two  instances 
of  failure  this  same  familiar  rieason  is  given.  In  sink- 
ing, 12  instances,  all  successful,  are  quoted,  one  op- 
erator saying  that  the  machines  are  used  occasionally, 
but  are  not  usually  necessary;  and  another,  that  the 
water  feature  is  not  employed  to  allay  dust. 


Use  of  the  Water-Feed  Mounted  Drill 
To  the  man  interested  in  safety  alone,  an  examination 
of  the  accompanying  tabulation  would  lead  to  one  con- 
clusion— that  the  water-feed  mounted  drill  should  be 
employed  universally  for  drifting,  overhand  and  under- 
hand stoping,  raising  and  sinking.  Fortunately  in 
some  mines — instances  of  which  are  shown  in  the  table 
—the  dictates  of  mining  economics  appear  to  agree  with 
those  of  safety.  The  water-feed  mounted  drill  has  been 
adopted  for  all  purposes,  and  it  is  reported  throughout 
as  a  successful  machine.  To  what  extent  this  conclu- 
sion represents  the  results  of  actual  comparison  I  am, 
of  course,  not  informed,  but  my  own  experience  leads 
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me  to  believe  that  in  overhand  stoping  and  raising,', 
particularly  in  the  latter,  a  properly  designed  water-feed 
self-rotating  stoper  would  insure  faster  and  cheaper 
progress    than    could    be    obtained    with   any    mounted 


erally  supposed.  There  is  reason  to  hope  that,  with  the 
development  of  the  former,  much  more  effective  work 
may  be  done  in  drifting  than  is  now  possible.  It  is 
these  considerations  which  suggest  that  the  manufac- 


ANALYSIS   OF   QUESTIONNAIIIE   ON    DUST- ALLAYING    MICTHOUS 


Kind  of  Mine      Location 
Zinc  and  Va. 

lead 


Copper 


Zinc 


Iron 

Zinc  and 
manganese 

Iron 


Copper 


Ariz. 


Mont. 


N.J. 

N.J. 


Mich. 


Mich. 


Nickel  and  Ont. 

copper  Can. 

Gold  Gal. 


Zinc,  lead 
iron 

Manganese 
iron 
Gold 
silver 

Copper 


Copper, 

Zinc, 

Silver, 

Gold 

Silver 

Zinc 

Iron 

Zinc 

Copper 

Au-Ag-Pb- 

Zn-Cu 

Lead 

Silver 

Zinc 

Copper 

Zinc  and 
lead 
Copper 
Zinc  and 
lead 


Colo. 

Minn. 
Colo. 

Ariz. 

Mont. 

Ont. 
Can. 
Wis. 

Mich. 

N.  M. 

Nev. 
Utah 
Utah 
Tenn. 

Tenn. 

Okla. 

Mich. 
Mo. 


Rock  Dust 

Problem 
Moderate 


Moderate, 
worse  in 
siliceous 
rock 
None 


None 

r 

Moderate, 

drifting  and 

raising 

only 

None 


Experieilce  With  Various  Dust-Allaying  Appliances  in- 


None 
Slight 
None 


In  stop- 
ing 

None 

r 

In  some 

parts  of 

mine 

Yes 


In  stop- 
ing 


None 

None 

r 

Only  in 

rock  raises 

Drifting 

and 

blockholing 

None 

r 

Yes,  in 

stoping 

Moderate 

None 


Only  in 
raising 
In  drift- 
ing 
None 
None 


Drifting 
R-Ub 
SM-Ub 
WFMD-S 
WFSD-Sf 
SM-Uab 
WFMD-S 


SS-Uab 

V 

WFMD-S 


SM-Uab 

WFMD-8 

WFSD-Ud 

DCB-Ub 

DDAS-S 

WFMD-S 

WFHD-S 

WFMD-S 

WFSD-S 

SM-Uab 

WFMD-S 

SM-Uab 

WFMD-S 


WFMD-S 


SM-Uab 
WFMD-S 
R-Ub 
SM-Uab 
SS-Ub 
WFMD-S 
WFHD-Uad 
SM-Ua 
WFMD-S 
WFSD-Sa 
WFHD-S 
SM-Uabd 
DCB-U 


WFMD-Sn 

r 
WFMD-S 

WTMD-S 

SM-Uabd 
WFMD-S 
WFMD-S 

SM-Uab 

WFMD-S 

WFSD-S 

SM-Uab 

WFMD-S 

SM-S 

WFMD-S 

WFMD-S 

SM-bd 

WFMD-S 


Overhand 

Stoping 

R-Ub 

SM-Uab 

WFSD-Ua 

SM-Uab 

WFMD-S 

WFSD-Sld 

SS-Uab 


WFMD-Ud 


WFMD-S 


WFMD-S 

WFSD-S 

SM-Uab 

WFMD-S 

SM-Uab 

WFMD-S 

WFMD-Ua 
WFSD-Ua 


SM-Uab 

SS-Ub 

WFMD-S 

WFMD-w 


R-S 
V-S 

Undercut'g 

DDAS-S 

WFMD-Sb 


WFMD-S 
WFSD-Ua 


WFMD-S 
WFMD-S 


KEY 

R  Respirators. 

DCB  Dust-collecting  bags. 

SM  Spray,  mounted  on  drill. 

SS  Spray,  separate  mounted. 

V  Ventilation. 

WFHD  Water-feed  hand  drill. 

WFMD  Water-feed  mounted  drill. 

WFSD  Water-feed  stoping  drill. 

DDAS  Dry  drill  with  auger  steel. 

8  Successful. 

U  Unsuccessful, 

a  Men  prefer  dust  to  getting  wet. 

b  Too  much  trouble  to  use. 

0  Men  will  use  if  wages  high  enough, 

d  Not  perfected  mechanically. 

e  If  in  dry  ground. 

f  Maintenance  high. 

g  Perfection  of  self-rotating  stoper. 

n  Ventilation  by  suction  from  working  face, 

j  Bettor  ventilation. 

drill.  In  many  overhand  stopes  the  same  "would  be 
true ;  and,  even  in  drifting,  the  water-feed  hand-rotated 
stoper  is  a  much  more  formidable  competitor,  as  com- 
pared with  the  mounted  water-feed  drill,  than  is  gen- 


Underhand 

Stoping 

R-Ub 


WFMD-S 


WFMD-S 
WFHD-S 


WFMD-S 


WFMD-S 


WFMD-S 
WFHD-S 


WFMD-w 


WFHD-Sb 


WFMD-S 


WFMD-S 
WFMD-S 


Raising 
R-Ub 
SM-Uab 
WFSD-Ua 

SM-Uab 

WFMD-Sk 

WFSD-Sad 

SS-Uab 

WFMD-Sea 

WFSD-Sac 


SM-Uab 

WFSD-Uaf 

DCB-Ub 

WFMD-Ua 

WFMD-S 

WFSD-S 

SM-Uab 

WFMD-S 

SM-Uab 

WFMD-S 

WFSD-Uat 

WFSD-Ua 


WFSD-Ua 


SM-Uab 

SS-Ub 

WFSD-Ua 

WFMD-w 


Sinking 
R-Ub 


R-S 


WFSD-Ua 
Re-S 


WFMD-Ua 
WFSD-Ua 


Re-S 


WFMD-S 

WFMD-S 


WFMD-Sp 
WFHD-Sp 


WFMD-S 
WFHD-S 


WFMD-8 
WFMD-S 


WFMD-S 
WFHD-Utu 


WFMD-S 
WFHD-S 


WFMD-S 
WFHD-S 


WFMD-Sn 


WFMD-S 
WFHD-S 
WFHD-Sb 

WFMD-S 
WFHD-8 
WFHD-S 


WFMD-S 
WFMD-S 


Blockholing 

Suggea- 

tiona  for 

Improvement 

R-Ub 

WFSD-K 
b 

DDAS  in 

soft 
ground 


DDAS  in 

soft 

ground 


Rv 


DDAS  in 
soft  ground 


Ra 


Vj 


KEY 
k  Partially — hard  to  use  in  style  of  raise  driven. 

1  Difficult  to  place  holes  accurately, 

m         Perfection  of  water-feed  stoper. 
n  Not  used  in  order  to  allay  ciust. 

o  Except  in  raises  in  gangue  rock, 

p  Occasionally   -not  usually  necessary. 

q  Reduce  indiscriminate  outflow  of  water  on  men  in  overhand  stoping 

and  raising.  ,  .     , 

r  Have  not  attempted  to  allay  dust  in  mine,  as  ground  is  damp  enough 

so  that  dust  problem  is  not  serious. 
B  Use  spray  to  wet  down  dirt  piles  on  account  of  gaa.^ 

t  Steel  sticks,  cannot  rotate  by  hand, 

u  No  dust  in  sinking  dry. 

V         Respirator  construction  might  be  improved  by  study  of  military  gas 

masks, 
w         Intend  to  use. 

X         To  use  water-feed  drills  for  all  work. 

y  No  phthisis  problem.    Men  are  as  healthy  aa  any  other  class  of  labor, 

z  Most  dust  at  present  comes  from  squibbing  holes  and  popping  boulders 

Discontinue  shooting  of  any  kind  on  shift  and  use  water-type  drills 

turers  of  rock  drills  should  devote  more  attention  to  the 
development  of  this  machine. 

Some  of  the  drills  now  available  are  convenient,  light, 
and  extremely  powerful,  but  their  maintenance  cost  is 
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high,  and  they  contain  details  of  design  borrowed  fron^ 
machines  intended  for  other  purposes,  which,  under 
new  conditions,  cause  difficulty  and  delay.  In  overhand 
stoping  and  raising,  about  the  only  advantage  discern- 
ible, from  the  point  of  view  of  the  operator,  in  the  use 
of  the  mounted  water-feed  drill,  as  against  the  stoper, 
is  that  the  mounted  machine  is  self-rotating,  and  it  is 
not  necessaiy  for  the  operator  to  stand  so  close  to  the 
drill  barrel;  therefore,  he  does  not  get  so  wet  as  with 
the  other  machine.  The  operator  of  the  hand-rotated 
v/ater-feed  stoper,  owing  to  the  necessity  for  hand  ro- 
tation, has  to  stand  close  up,  where  he  receives  all  the 
drip  and  spatter.  With  an  automatically  rotated  stoper, 
this  proximity  to  the  machine  would  not  be  necessary. 

Improvements  in  Drills 

So  far  as  mechanical  troubles  which  result  from 
water  and  drill  sludge  running  down  the  steel  and  into 
the  working  parts  of  the  machine  are  concerned,  there 
is  no  apparent  reason  why  the  same  improvements  in 
construction  would  not  eliminate  these  difficulties  also. 
That  this  is  the  thought  of  other  operators  is  evidenced 
by  the  response  to  the  request  for  suggestions  for  im- 
provements. Three  of  these  refer  to  the  development 
of  a  perfected  self-rotating  water-feed  stoper,  and  one 
refers  to  means  for  the  reduction  in  the  indiscriminate 
use  of  water  in  the  machines  engaged  in  overhand  stop- 
ing and  raising.  A  certain  amount  of  water  is  required 
to  allay  the  dust  effectively.  In  many  cases  the  design 
of  the  machine  is  such  that  much  more  water  is  dis- 
charged through  the  steel  than  is  necessary,  or  water 
is  released  at  other  points,  with  the  result  that  the 
operator  is  constantly  sprayed,  and  the  macb/jve  is 
condemned. 

Suction  Ventilation  Impracticable 

Ventilation  by  suction  from  the  working  faces  would 
prevent  the  distribution  of  any  quantity  of  dust  through 
the  mine  atmosphere;  but  would  be  more  expensive  and 
difficult  to  apply.  The  problem  of  the  ventilation  of 
metal  mines,  comparatively  speaking,  is  in  its  infancy; 
and  many  projects  which  might  now  be  condemned  as 
impracticable  or  too  expensive  will  later  become  cus- 
tomarj',  as  advanced  practice  or  legislation  suggests 
their  adoption. 

Machine  Must  Be  as  Nearly  as  Possible 
"Fool  Proof" 

At  present,  conditions,  rather  than  theories,  must  be 
faced.  Mines  must  be  made  safe,  regardless  of  whether 
the  motive  for  doing  so  is  lofty,  or  simply  that  of  mak- 
ing a  virtue  of  necessity.  Few  metal  mines  would  show 
an  atmosphere  conforming,  for  example,  to  the  South 
African  regulations;  and,  as  it  is  idle  to  talk  longer 
of  di.sciplining  labor  or  of  making  the  men  do  this  or  do 
that,  it  is  obvious  that  the  only  .solution  possible  is  the 
u.se  of  drilling  apparatus  which  will  be  inherently  non- 
du.st  producing,  and  at  the  same  time  not  be  objected  to 
by  the  men.  In  order  to  combine  with  these  qualifications 
a  drilling  rate  which  will  make  it  possible  for  the  mine 
to  operate,  the  machine  must  operate  successfully,  must 
^ie  li^ht,  simple,  durable,  powerful,  and,  at  the  same 
time,  as  nearly  as  may  be,  "fool  proof." 


Manufacture  of  Mine  Disinfectant* 

Locally  manufactured  hypochlorite  is  now  used  at 
the  Falcon  mine,  in  Rhodesia,  for  treating  wounds, 
washing  out  buckets,  and  for  like  purposes. 

In  the  process  of  manufacture  a  continuous  current 
is  passed  through  a  salt  solution;  and  among  the  sev- 
eral chemical  reactions  that  take  place  as  the  result  of 
the  electrolysis  of  the  salt  and  water  is  the  production 
of  sodium  hypochlorite,  NaOCl. 

The  electrolytic  cell  consists  of  a  wooden  watertight 
box,  the  internal  dimensions  of  which  are  12  x  12  x  4i  in. 
wide,  the  last  dimension  being  determined  by  the  size 
of  the  carbon  plate  obtainable.  The  cell  contains  12 
carbon  plates — six  anodes  and  six  cathodes. 

The  plates  should  be  as  close  together  as  possible, 
as  this  assists  the  formation  of  sodium  hypochlorite, 
and  tends  to  prevent  loss  of  chlorine  gas.  The  plates 
are  separated  by  thin  wooden  strips  fixed  down  the 
sides  of  the  box. 

The  six  anodes  should  be  raised  1  in.  off  the  bot- 
tom of  the  box ;  and,  by  making  them  a  tight  fit  against 
the  sides,  the  solution,  as  it  flows  through  the  box,  is 
forced  to  travel  up  and  down  between  the  plates,  thus 
insuring  good  circulation,  which  aids  production. 

Owing  to  the  corrosive  action  of  the  solution,  and  also 
to  prevent  impurities  from  getting  in,  thin  carbon  rods 
should  be  embedded  in  the  carbon  plates,  and  taken  up 
4  or  5  in.  clear  of  the  top  of  the  cell,  the  copper  con- 
ductor being  soldered  to  a  tight-fitting  metal  cap,  at- 
tached to  the  top  of  the  carbon  rod.  The  cell  can  be 
made  water-tight  by  painting  over  with  hot  bitumen. 

The  carbon  plates  are  a  somewhat  expensive  item,  the 
12  costing  £8  ($38).  These  plates  are  of  the  best  qual- 
ity "Morganite"  carbon.  At  first  the  carbon  plates  from 
old  Leclanche  porous  pots  were  tried,  but  these  were 
found  to  disintegrate  rapidly,  and  by  the  end  of  a  week 
or  ten  days  the  anodes  or  -|-  plates  were  almost  de- 
stroyed. The  cathodes  are  not  attacked,  and  therefore 
a  cheaper  quality  carbon  can  be  used  for  them. 

After  passing  through  the  cell,  the  solution  is  clarified 
in  a  sand  filter  and  passes  thence  to  earthenware  jars, 
ready  for  use.  Continuous  current  is  essential  for  the 
process.  The  source  of  supply  at  the  Falcon  mine  is  a 
small  motor-generator,  converting  from  550  volts  3- 
phase  alternating  current  to  3 — 6  volts  continuous  cur- 
rent. In  cases  where  a  motor-generator  is  not  available, 
the  small  current  required  could  generally  be  obtained 
from  the  "exciter"  attached  to  all  alternating-current 
generators.  An  "exciter"  usually  generates  a  current  at 
a  pressure  varying  from  60  to  100  volts.  By  inserting 
a  "bank"  of  a  few  carbon-filament  lamps  as  a  resistance, 
a  current  of  5  to  10  amperes  can  be  obtained  at  the  re- 
quired 3  to  5  volts. 

The  above  notes  are  not  published  with  the  intention 
of  recommending  the  general  use  of  sodium  hypochlorite. 
In  many  cases,  however,  war  conditions  have  brought 
about  a  serious  shortage  of  suitable  disinfectants,  and 
in  instances  where  large  consumers  have  suitable  elec- 
tric current  and  apparatus  available,  the  in  formation 
concerning  the  production  and  use  of  hypochlorite  may 
be  of  assistance. 


RfitK^mfM^r  th»'  f'omforl  Fund  «»r  tlw  27th  Enf^ineers. 


♦Abstract  from   i-eport  of  the   1918   Hhod«'sia  Munitioii.s  and  H&- 
.souroe.i  Committee. 
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The  Ferro-Alloys 

By  J.  W.  RICHARDSt 


The  ferro-alloys  have  become  of  great  impor- 
tance in  manufacturing  and  in  construction.  With 
the  exception  of  ferromanganese  and  spiegel, 
little  attention  up  to  within  a  few  years  ago  had 
been  given  to  the  manufacture  of  ferro-alloys  in 
the  United  States,  but  it  is  now  an  important  in- 
dustry. The  paper  that  follows  is  of  value  to  en- 
gineers, for  it  gives  a  condensed  description  of 
the  method  of  manufacture,  properties  and  many 
of  the  more  important  uses  of  the  alloys  of  iron. 


ALAPIGE  industry  has  grown  up  within  the  last 
fifty  years,  most  of  it  within  the  last  twenty-five 
-  years,  which  furnishes  to  steel  makers  alloys  of 
iron  with  some  of  the  rarer  metals,  in  order  to  introduce 
these  rare  metals  into  steel.  Such  alloys  are  known  as 
ferro-alloys,  because  they  all  contain  iron  (ferrum)  ; 
some  of  them,  however,  contain  more  of  the  rare  metal 
than  iron.  They  were  originally  made  in  crucibles, 
cupolas  or  blast  furnaces,  but  are  now  made  principally 
in  electric  furnaces,  and  their  manufacture  is  one  of  the 
principal  electric-furnace  industries. 

They  are  of  great  importance  to  the  steel  industry. 
The  steel  maker  uses  them  for  one  of  two  purposes: 
(1)  As  reagents  to  take  oxygen  out  of  melted  steel 
and  thus  insure  sound  solid  casting  (ferromanganese, 
ferrosilicon,  ferro-aluminum)  ;  or  (2)  to  put  into  the 
steel  a  small  or  large  percentage  of  the  rare  metal 
(ferromanganese,  ferrochromium,  ferrotungsten,  ferro- 
molybdenum,  ferrovanadium,  ferrotitanium,  ferro-ura- 
nium,  ferroboron). 

These  two  uses  may  be  discussed  briefly.  Melted  steel, 
just  before  taking  from  the  furnace,  always  contains 
some  oxygen  dissolved  in  it  (like  the  gas  in  charged 
soda  water).  If  this  is  not  removed,  the  casting  made 
is  more  or  less  unsound  from  cavities  or  blowholes.  The 
addition  of  a  small  amount  of  a  metal  with  a  high 
affinity  for  oxygen  removes  this  element  and  makes  the 
casting  sound.  Manganese  (1%  or  less;  is  the  cheapest 
ana  and  most  generally  used  reagent  for  accomplishing 
this;  silicon  (i%  or  less)  is  more  powerful  but  also 
more  expensive,  and  is  often  used  to  supplement  the 
action  of  manganese;  aluminum  (0.1%  or  less)  is  still 
more  powerful  and  still  more  expensive,  and  is  used  in 
small  quantities  as  a  final  addition  to  complete  the 
action  of  the  manganese  and  silicon.  All  steel  makers 
use  one,  two,  or  all  three  of  these  reagents;  manganese 
and  silicon  in  the  form  of  ferro-alloys,  aluminum  more 
often  as  the  pure  metal,  but  ferro-aluminum  is  some- 
times used. 

The  second  use  is  to  make  special  steels,  that  is,  steels 
containing  such  quantities  of  the  rare  metal  as  give  to 
them  properties  different  from  plain  carbon  steels  de- 
oxidized by  manganese,  silicon  or  aluminum.  Thus 
we  may  make  manganese  steel  by  putting  in  12  to  14% 


*A  paper  read  at  the  Fourth  Xntional  Exposition  of  Chemical 
Industries,   Xew  York,  Sept.   27.   1918. 

tProfessor  of  metallurgy,  Lehigh  University,  South  Bethlehem, 
Pennsylvania. 


of  manganese,  making  a  very  tough,  hard  steel  such  as 
is  used  in  mining  and  grinding  machinery,  burglar- 
proof  vaults,  etc.;  chromium  (2  to  4%)  makes  a  very 
hard  tool  steel;  tungsten  (15  to  25%)  makes  high- 
speed tool  steel,  which  cuts  iron  while  red  hot; 
molybdenum  (6  to  1%)  has  powers  similar  to  tungsten, 
and  is  also  used  in  steel  for  lining  large  guns.  "Vana- 
dium (t^  to  i%)  makes  a  strong  steel  which  resists 
shock  extremely  well,  as  when  used  for  automobile 
axles;  titanium,  uranium  and  boron  impart  valuable 
properties  not  so  easily  described.  Every  one  of  these 
materials  is  used  for  producing  some  .specific  result 
which  is  not  produced  by  any  other;  sometimes  com- 
binations of  two,  three,  or  four  are  used  in  one  steel,  pro- 
ducing a  particular  combination  of  special  properties 
for  some  special  purpose.  Some  of  these  materials  cost 
$5  per  pound,  and  the  special  steels  produced  cost  up 
to  $2.50  per  pound,  but  their  particularly  valuable  prop- 
erties justify  the  expense.  The  value  of  these  special 
steels  to  the  industries,  and  particularly  for  military 
purposes,  is  very  great,  so  great  that  the  supply  of  ferro- 
alloys for  their  manufacture  is  an  important  factor  in 
winning  the  war. 

Ferromanganese 

This  is  the  oldest  of  the  ferro-alloys.  Its  manufac- 
ture was  begun  about  fifty  years  ago.  First  made  in 
crucibles,  it  has  for  a  long  time  been  made  in  blast 
furnaces,  but  is  now  being  produced  in  many  places 
in  electric  furnaces.  It  is  made  with  30  to  85%  man- 
ganese, 3  to  5%  carbon,  a  little  silicon  and  the  rest  iron. 
The  rich  grades,  75  to  85%,  are  preferred  by  the  steel 
maker,  but  they  require  rich  manganese  ores  for  their 
manufacture.  The  United  States  has  very  little  rich 
manganese  ore,  but  has  quantities  of  low-grade  ores. 
One  of  the  present  burdens  of  the  steel  maker  is  to  use 
low-grade  ferromanganese,  in  order  that  we  may  not 
have  to  use  ships  for  importing  the  high-grade  ores 
from  Brazil. 

The  usual  manufacture  in  blast  furnaces  is  wasteful 
of  both  fuel  and  manganese;  the  furnace  must  be  run 
hot  and  slowly,  with  hot  blast,  in  order  to  reduce  the 
manganese  oxide  ore  as  completely  as  possible  and  not 
waste  manganese  in  the  slag.  Yet,  in  spite  of  all  efforts, 
from  15  to  25%  of  the  manganese  going  into  the 
furnace  escapes  reduction  and  is  lost  in  the  slag.  This 
waste  of  fuel  and  manganese  has  led  to  the  use  of  the 
electric  furnace,  in  which  fuel  is  required  only  as  a 
chemical  reagent  and  not  to  produce  heat,  thus  saving 
about  two-thirds  the  fuel  requirements  of  the  blast 
furnace,  while  the  higher  temperature  available  causes 
the  extraction  of  manganese  to  reach  90%,  i.e.,  slag 
losses  to  be  down  to  10%  or  less.  Against  these  econ- 
omies must  be  set  the  considerable  expense  for  electric 
power  and  the  smaller  scale  on  which  the  furnaces  run. 
At  the  present  high  prices  of  coke  and  manganese  ore, 
and  in  view  of  the  scarcity  of  manganese  and  the  high 
price  of  ferromanganese,  the  electric  ferromanganese 
industry  is  able  to  exist  and  make  large  profits.  Whether 
it  can  do  so  when  normal  conditions  return,  after  the 


788 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  106,  No.  18 


war,  is  questionable;  it  is  to  be  hoped  that  it  will  be 
able  to  do  so,  because  of  the  economy  which  it  un- 
doubtedly possesses  in  regard  to  fuel  and  manganese. 

Steel  producers  use  ferromanganese  particularly  for 
making  the  low  carbon  or  soft  steels,  because  they  can 
thus  introduce  the  required  manganese  for  deoxida- 
tion  without  putting  in  considerable  carbon.  For 
higher  carbon  steels  spiegeleisen  (15  to  20%  manga- 
nese), a  cheap  blast-furnace  alloy,  can  be  used,  and 
is  being  used  at  present  wherever  practicable,  in  order 
to  save  ferromanganese.  The  best  practice  with  either 
spiegeleisen  or  ferromanganese  is  to  melt  them  in  a 
small  electric  furnace,  and  tap  from  it  the  required 
weight  to  be  added  to  the  heat  of  steel.  The  melted 
alloy  mixes  quicker  wnth  and  reacts  more  actively  upon 
the  melted  steel,  while  less  of  it  is  necessary  because 
less  is  oxidized  by  the  furnace  gases..  The  saving  in 
manganese  by  the  use  of  the  electrically  melted  ferro 
is  alone  sufficient  to  justify  the  expense  of  melting  it 
in  an  electric  furnace,  while  better  and  more  homogene- 
ous steel  is  produced, 

Ferrosilicon 

This  alloy  may  run  15  to  90%  silicon,  but  the  most 
commonly  used  is  the  50%  grade.  It  is  made  from 
ordinary-  silica  (quartz  or  sand),  reduced  by  carbon 
in  the  presence  of  iron  ore  or  scrap  iron.  The  blast 
furnace  is  able  to  make  only  the  lowest  (15%)  grade, 
because  silica  is  exceptionally  difficult  to  reduce,  and 
under  conditions  which  would  reduce  99%  of  the  iron 
ore  in  a  furnace,  or  75%  of  the  manganese  ore,  only 
15  to  20%  of  the  silica  present  can  be  reduced,  and  only 
a  low-grade  silicon  alloy  produced.  The  higher  grades 
must  all  be  produced  in  the  electric  furnace. 

The  raw  materials  are  ordinary  silica,  the  most 
abundant  metallic  oxide  on  the  earth's  surface;  iron 
ore  or  scrap  iron  (iron  or  steel  turnings  or  punchings), 
and  coke.  Electric  furnaces  up  to  10,000  hp.  have 
been  operated  on  ferrosilicon  (50%  grade).  At  the 
high  temperature  required,  a  not  inconsiderable  pro- 
portion of  the  reduced  silicon  vaporizes,  and  burns  out- 
side the  furnace  to  a  white  silica  smoke.  This  can  be 
largely  prevented  by  skillful  furnace  supervision.  In 
normal  times,  the  50%  alloy  sells  at  $45  to  $50  per  ton, 
which  is  a  low  price  for  an  alloy  so  difficult  to  produce. 

Steel  producers  use  ferrosilicon  principally  for  the 
great  activity  with  which  the  silicon  removes  dissolved 
oxygen  from  the  steel.  It  is  about  four  times  as  active 
as  manganese  in  thus  reducing  blowholes  and  produc- 
ing sound  castings.  It  is  usual,  however,  to  use  manga- 
ne.se  first,  to  do  the  bulk  of  the  deoxidation,  and  silicon 
afterwards  to  finish  up  the  reaction  more  completely. 
It  is  particularly  u.seful  in  making  sound  steel  cast- 
ings which  are  cast  into  their  ultimate  form  and  do 
not  have  to  be  worked  into  shape,  because  a  slight  excess 
cf  silicon  may  make  the  steel  hard  to  forge  or  roll, 
whereas  an  excess  of  mangane.se  does  not  have  so  bad 
an  effect  on  the  working  qualities.  A  particular  kind 
of  steel  called  .silicon  .steel  carries  1  to  2%  of  silicon 
and  yet  forges  well;  this  would  be  classed  as  a  special 
steel. 

The  ferrosilicon  industry  has  attained  large  propor- 
tions in  countries  where  electric  power  is  cheap,  par- 
ticularly therefore  in  Switzerland,  the  French  Alps, 
Norway,  Canada,  and  parts  of  the  United  States.    Un- 


der present  conditions  it  is  even  profitably  run  where 
electric  power  is  relatively  dear,  as  at  Anniston,  Ala., 
and  Baltimore,  Md.  It  is  a  large,  interesting,  and  rap- 
idly growing  industry. 

Ferro- Aluminum 

This  alloy,  with  10  to  20%  of  aluminum,  was  made 
in  the  electric  furnace  and  used  in  considerable  quantity 
in  steel  about  1885-88,  but  was  displaced  by  pure  alu- 
minum as  the  latter  became  cheaper.  Aluminum  is  about 
seven  times  as  powerful  as  silicon  and  twenty-eight 
times  as  strong  as  manganese  in  acting  upon  the  oxygen 
dissolved  in  steel;  therefore  only  minute  quantities 
are  necessary,  say  1  oz.  up  to  a  maximum  of  1  lb.  of 
aluminum  per  ton  of  steel.  Its  use  gives  the  finishing:, 
touch  to  the  deoxidation  of  the  steel. 

About  1885  the  Cowles  brothers,  operating  the  first 
large  electrical  furnaces  run  in  America,  at  Lockport^ 
N.  Y.,  made  and  sold  considerable  quantities  of  ferro- 
aluminum,  selling  the  aluminum  in  it  at  the  rate  of  i 
about  $2  per  pound,  while  the  pure  metal  was  then  1 
costing  $5.  When,  a  few  years  later,  pure  aluminum 
sold  for  50c.  per  pound,  the  steel  makers  turned  to  using 
the  pure  metal  instead  of  ferro-aluminum,  and  at  the 
present  time  aluminum  is  so  used  in  practically  every 
steel  works  in  the  world. 

There  seems  to  me  a  distinct  opportunity  for  makers 
of  ferro-alloys  to  revive  the  manufacture  and  sale  of 
ferro-aluminum.  Such  great  advances  have  been  made 
in  the  construction  and  operation  of  large  electric  fur- 
naces since  1890,  and  so  much  experience  has  been  had 
in  reducing  the  difficult  oxides  to  ferro-alloys,  that  the 
production  of  50%  ferro-aluminum  at  say  $100  per  ton 
may  be  a  distinct  electric-furnace  possibility.  That 
would  furnish  the  contained  aluminum  at  about  10c. 
per  pound,  as  against  30c.  for  the  commercial  aluminum 
now  used.  The  alloy  should  be  broken  to  small  pieces 
before  using,  and  thrown  in  the  runner  or  on  the  bottom 
of  the  ladle,  in  order  that  the  melted  steel  may  quickly 
dissolve  it  as  it  runs  into  the  ladle. 

Such  ferro-aluminum  would  require  bauxite  with  iron 
ore  or  scrap  iron,  for  its  manufacture,  but  there  are 
large  deposits  of  low-grade  bauxite  rich  in  iron,  in 
Southern  France,  which  could  be  reduced  directly  to 
the  alloy  without  any  additions,  and  thus  furnish  very 
cheap  raw  material  for  the  operation. 

In  conclusion,  ferro-aluminum  is  not  now  being  made, 
but  its  electric-furnace  production  is  a  real  possibility. 

Ferrochromium 

Ferrochromium  is  used  for  making  what  is  familiarly 
but  erroneously  called  "chrome  steel."  It  makes  steel 
exceedingly  hard.  Very  hard  cutting  tools,  and  armor 
plates  to  resist  projectiles,  are  made  of  it.  Only  2  to 
4%  of  chromium  may  be  used. 

Several  grades  are  made  in  the  electric  furnace,  de- 
pending on  the  percentage  of  chromium  (25  to  75),  and 
the  content  of  carbon  (2  to  8%).  This  alloy  takes  up 
carbon  so  actively  in  the  furnace  that  it  has  to  be 
treated  subsequently  to  remove  the  carbon  down  to  what 
can  be  endured  by  the  steel  into  which  it  is  introduced. 

The  raw  material  for  its  manufacture  is  chromite, 
an  oxide  ore  of  both  chromium  and  iron.  If  this  is 
mixed  with  carbon  and  smelted  in  the  electric  furnace 
it  reduces  directly  to  ferrochromium  alloy   (often  mis- 
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named  "ferrochrome"),  and  highly  saturated  with  car- 
bon (6  to  10%).  Steel  makers  want  lower  carbon  than 
this,  so  the  alloy  is  re-melted  with  more  chromite  in 
another  furnace,  and  the  excess  of  carbon  oxidized  out. 
The  low-carbon  alloy  sells  for  two  to  three  times  the 
price  of  the  high-carbon  crude  material. 

The  cutting  off  of  importations  of  high-grade  chromite 
ore  from  Asia  Minor  has  led  to  considerable  prospecting 
in  the  United  States.  Fair  material  has  been  found  in 
many  places,  and  at  present  our  country  is  nearly  inde- 
pendent of  foreign  sources  of  the  ore. 

Ferrotungsten 

Tungsten  (also  called  wolfram)  imparts  curious  and 
valuable  properties  to  steel.  A  small  amount  (2  to  5%) 
has  been  used  for  half  a  century  or  more,  to  make 
the  steel  self-hardening;  that  is,  a  tool  of  this  steel  need 
only  be  allowed  to  cool  in  the  air,  and  it  becomes  hard 
without  the  ordinary  quenching  or  chilling  operation. 
Larger  proportions  (10  to  25%)  make  a  steel  which 
stays  hard  even  when  red  hot.  A  tool  of  this  material 
can  be  run  so  fast  on  a  lathe,  for  instance,  that  it  gets 
red  hot  from  the  friction  and  work,  yet  keeps  hard  and 
keeps  on  cutting.  It  is  called  high-speed  tool  steel, 
and  its  use  alone  has  more  than  doubled  the  output 
capacity  of  the  machine  shops  of  the  world. 

The  ore  used  is  either  wolframite  or  scheelite — found 
in  considerable  quantities  in  Colorado  and  some  other 
Western  states,  and  imports  of  this  ore  have  not  been 
necessary  during  the  war.  In  this  respect  we  are  much 
more  favorably  situated  than  the  European  nations. 
A  plentiful  supply  of  tungsten  ore  may  indeed  be  re- 
garded as  a  large  factor  in  the  production  of  cannon 
and  firearms  and  all  kinds  of  machinery,  and  therefore 
a  considerable  factor  in  winning  the  war. 

Ferromolybdenum 

Molybdenum  has  only  recently  come  into  large  use  in 
steel.  Its  action  being  somewhat  similar  to  that  of 
tungsten,  scarcity  of  the  latter  metal,  particularly  in 
Europe,  has  led  to  the  manufacture  of  ferromolybdenum 
on  a  comparatively  large  scale. 

The  ores  are  widely  distributed  but  not  very  plenti- 
ful. Molybdenum  sulphide,  molybdenite,  looks  almost 
exactly  like  shiny  graphite,  but  it  is  a  shade  lighter  in 
color  and  nearly  twice  as  heavy.  It  occurs  usually  as 
flakes  in  granite  rock  and  might  easily  be  mistaken  for 
graphite.  Lead  molybdate,  wulfenite,  is  a  compound 
of  lead  and  molybdenum  oxides,  a  prettily  crystallized 
yellow-to-red  mineral,  in  thin  square  plates.  It  occurs 
abundantly  in  a  few  lead  mines  in  the  West.  It  is 
usually  first  treated  to  extract  its  lead,  and  the  residue 
then  worked  for  molybdenum.  The  sulphide  used  to  be 
roasted  to  molybdenum  oxides,  and  this  reduced  by  car- 
bon in  the  presence  of  iron  ore  or  scrap  iron  in  an  elec- 
tric furnace.  It  is  now  smelted  directly  in  the  electric 
furnace  with  carbon  and  a  large  excess  of  lime  along 
with  iron  ore  or  scrap  iron.  Ferro  with  50  to  60% 
of  molybdenum  is  tapped  from  the  furnace  like  other 
ferro-alloys,  but  with  molybdenum  up  to  80%  the  alloy 
has  such  a  high  melting  point  that  it  cannot  be  tapped 
out  without  freezing;  it  is  necessary  to  make  a  furnace 
full  of  this  alloy  and  then  let  the  furnace  cool  down 
and  take  it  apart,  taking  out  a  large  mass  of  solidified 
alloy;  the  furnace  is  then  rebuilt. 


The  large  use  of  molybdenum  in  .steel  has  been  so 
recent  that  not  much  has  been  made  public  about  it 
Rumor  says  that  the  large  German  guns  which  bom- 
barded Liege  (the  "Black  Berthas")  were  lined  with 
molybdenum  steel  (6  to  7%)  to  increase  their  resistance 
to  erosion.  It  seems  certain  that  Germany  drew  con- 
siderable supplies  of  molybdenite  from  Norway  to  com- 
pensate for  shortage  of  tungsten  for  high-speed  tool 
steel.  Parts  of  guns,  gun  carriages,  motors,  auto- 
mobiles, have  also  been  made  of  molybdenum  steel  of 
most  excellent  quality.  Canada  has  been  especially 
active  in  the  manufacture  of  ferromolybdenum  steel, 
most  of  which  is  exported  to  Europe.  This  alloy  is 
therefore  another  valuable  war  material  that  has  estab- 
lished itself  in  manufacturing. 

Ferrovanadium 

Without  vanadium  the  modern  automobile  or  auto- 
truck would  be  a  much  weaker  machine.  When  steel 
is  desired  to  withstand  the  heaviest  shocks  and  vibra- 
tion, nothing  is  quite  so  effective  as  adding  vanadium. 
This  is  another  comparatively  rare  metal,  found 
principally  in  the  radium  ores  of  Colorado  and  as  a 
black  sulphide  on  the  highlands  of  Peru.  The  canary 
yellow  Colorado  ore  is  treated  for  radium,  and  the 
residue  for  vanadium  and  uranium.  The  U.  S.  Gov- 
ernment (Bureau  of  Mines)  operated  this  process  for 
the  radium  supply.  The  black  ore  of  Peru  is  rich  and 
unusual;  it  is  a  sulphide  with  some  asphaltic  matter, 
and  it  is  roasted  to  the  condition  of  iron-vanadium 
oxide  before  reduction.  The  oxides  are  best  reduced 
by  metallic  aluminum.  This  is  the  well-known  thermit 
(Goldschmidt)  method  of  reduction.  Electric-furnace 
reduction  by  carbon  is  not  advantageous  because  of  the 
large  amount  of  carbon  taken  up  by  the  alloy ;  powdered 
silicon  is  therefore  put  into  the  charge  as  the  reducing 
agent,  together  with  iron,  lime  and  fluorspar,  and  then 
a  30  to  40%  vanadium  alloy  is  obtained  with  seldom 
over  1%  of  carbon,  a  very  desirable  composition. 
(R.  M.  Keeney). 

Only  small  amounts  of  vanadium  are  necessary  to 
improve  steel;  0.1  to  0.4%  are  the  usual  quantities. 
This  is  fortunate  because  the  vanadium  costs  $5  per 
pound  and  over.  Metallurgists  suspect  that  part  of 
the  improvement  of  the  steel  may  be  due  to  the  vana- 
dium combining  with  an  removing  nitrogen  dissolved 
in  the  melted  steel.  This  is  probably  true,  yet  some 
advantage  undoubtedly  must  be  ascribed  to  the  final 
vanadium  content  in  the  steel;  both  avenues  of  im- 
provement function.  Steels  thus  treated  are  unusually 
resistant  to  shock  and  alternate  stresses,  making  them 
very  useful  for  axles,  cranks,  piston-rods,  and  such 
severe  service. 

Ferrotitanium 

Titanium  is  an  abundant  element  in  nature.  It 
occurs  in  immense  amounts  as  a  double  oxide  of  titanium 
and  iron,  known  as  ilmenite,  or  titanic  iron  ore.  This 
ore  can  be  reduced  directly  by  carbon  in  electric  furnaces 
to  ferrotitanium.  The  reduction  proceeds  easier  if 
some  aluminum  is  put  in  as  a  reducing  agent,  but  this 
is  expensive  and  unnecessary.  The  alloy  running  15 
to  25%  titanium  is  sold  for  use  in  steel  as  a  refining 
agent  to  remove  oxygen  and  nitrogen.  Thousands  of 
tons  of  steed  for  rails  has  been  thus  treated,  the  tests 


79U 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  106,  No.  18 


showing  considerable  improvement  in  the  mechanical 
properties  by  the  use  of  quite  small  amounts  (0.10  to 
0.20^r)  of  titanium. 

Ferroboron 

This  is  another  alloy  whose  valuable  qualities  have 
not  yet  been  entirely  determined.  Boron  is  the  metallic 
base  of  borax,  which  is  a  sodiumboron  oxide.  Borax 
is  very  difficult  to  reduce  to  the  metallic  state.  Another 
raw  material,  not  so  abundant,  is  colemanite,  containing 
lime  and  boron  oxide.  ]\Iany  attempts  have  been  made, 
none  very  successfully,  to  reduce  this  with  iron  oxide 
to  ferroboron.  The  American  Borax  Co.  offered  a  prize, 
for  several  years,  for  a  process  which  would  accomplish 
this.  Boron  oxide  occurs  rarely  in  nature,  but  it  can 
also  be  manufactured  from  borax  and  colemanite.  When 
the  oxide  is  obtained,  this  can  be  combined  with  iron 
oxide  and  the  resultant  boron-iron  compound  reduced 
by  carbon  in  the  electric  furnace  to  ferroboron.  Small 
quantities  of  this  alloy  have  thus  been  manufactured. 

Experiments  on  steel  have  shown  that  ferroboron 
acts  somewhat  similarly  to  ferrovanadium.  Experi- 
ments in  France  showed  remarkably  strong  and  tough 
steels  were  thus  made,  using  0.5  to  2%  of  boron.  The 
results  have  not  been  properly  followed  up,  partly  on 
account  of  the  difficulty  in  getting  ferroboron.  No  one, 
as  yet,  has  taken  up  its  regular  manufacture,  and  steel 
makers  can  hardly  be  blamed  in  these  stirring  times 
for  not  having  thoroughly  explored  its  possibilities  as 
an  addition  to  steel. 

Ferro-Uranium 

This  is  the  latest  of  the  ferro-alloys  to  enter  the 
lists.  Uranium  is  a  very  heavy  and,  chemically,  very 
active  element.  It  is  found  very  scarcely  as  a  black 
oxide,  the  mineral  pitchblende — the  mineral  in  which 
radium  was  first  discovered.  It  is  found  more 
abundantly  in  the  Colorado  radium  ore,  a  bright-yellow 
oxide  and  silicate  of  vanadium,  uranium  and  lime. 
After  extracting  the  radium  and  vanadium,  the 
uranium  remains  in  the  residue  as  a  byproduct,  usually 
as  a  soda  uranium  compound.  This  is  treated  so  that 
uranium  oxide  is  obtained,  and  this  can  be  reduced  by 
carbon  in  an  electric  furnace  in  the  presence  of  iron 
ore  or  scrap  iron,  to  ferro-uranium  (30  to  60%).  The 
recovery  of  uranium  is  not  high  C50  to  70%),  the  rest 
being  lo.st  in  the  slag.  Mr.  R.  M.  Keeney  has  recently 
described  these  processes  in  detail,  for  the  first  time  in 
the  August  Bulletin  of  the  American  Institute  of  Min- 
ing Engineers. 

The  results  of  tests  showing  the  influence  of  uranium 
on  steel  are  not  yet  completely  known.  Some  firms  have 
claimed  for  it  wonderful  strengthening  power  and  re- 
sistance to  shock.  The  subject  is  still  receiving  expert 
attention  from  steel  makers,  and  valuable  results  are 
confidently  expected. 

Conclusion 

The  ferro-alloys  are  exceedingly  important  materials 
to  the  steel  maker,  either  in  the  making  of  ordinary 
steel  or  for  producing  special  alloy  steels.  They  are 
indispensable  to  the  steel  industry.  They  are  important 
factors  in  producing  both  ordinary  and  fine  steels,  and 
therefore  in  winning  the  war.  The  country  well  supplied 
with  them  has  a  great  advantage  over  the  country  in 


which  they  are  scarce.  They  are  deserving  of  all  the 
expert  attention  which  they  are  receiving  from  the  War 
Industries  Board,  the  steel  makers,  and  the  economists. 
The  possession  by  the  United  States  of  large  supplies 
and  resources  in  the  ferro-alloy  line,  may  be  one  of 
the  important  factors  in  determining  the  quick  ending 
of  the  war.  M 

Electrical  Ground  Connections*     J 
By  Orville  S.  Peters  |^| 

Water  pipes  offer  by  far  the  most  desirable  means 
of  making  ground  connections,  but  where  it  is  necessary 
to  resort  to  other  means,  such  as  driven  pipes  or  plates, 
an  appreciable  degree  of  protection  can  in  some  places 
be  obtained  at  reasonable  expense.  In  a  great  many 
cases,  however,  grounds  of  the  latter  type  will  be  found 
unsatisfactory.  If  a  common  ground  wire  is  used,  a 
good  degree  of  protection  can  be  had,  but  the  expense 
may  be  considerable,  and  the  result  not  equal  to  that 
obtainable  from  water  pipes,  unless  the  common  ground 
wire  is  connected  to  a  water  pipe. 

The  resistance  of  water-pipe  ground  connections, 
where  there  are  no  high-resistance  areas  near  by,  aver- 
ages about  0.25  ohm,  which  is  sufficiently  low  for 
practical  purposes  in  any  case  that  is  likely  to  arise. 
The  resistance  of  driven  pipe  and  plate  grounds,  how- 
ever, is  much  higher  than  that  of  water-pipe  grounds. 
A  series  of  measurements  on  ground  connections  made 
with  driven  pipes,  plates,  coils  of  wire  and  patented 
devices  showed  results  as  given  in  the  accompanying 
table.  These  ground  connections  were  found  in  service 
in  a  number  of  cities  situated  in  different  parts  of  the 
United  States  between  the  Atlantic  Coast  and  the  Rocky 
Mountains. 

RESISTANCE    BY    KINDS    OF    SOIL 
Number  of  •  I 

grounds  Soil  Average       Minimum     Maximum 

tested  Resist.  Resist.  Resist.        I 

24  Fills,  and  ground  containing 
more  or  less  refuse,  such  as 
ashes,     cinders,     and     brine 

waste    14  3.5  41 

205  Clay,  shal^'  adobe,  gumbo, 
loam,  and  slightly  sandy 
loam     with     no     stones     or 

gravel     24  2.0  98 

237  Clay,  adobe,  gumbo,  and 
loam  mixed  with  varying 
proportions    of    sand,    gravel 

and    stones    93  6  800 

72    Gravel,  sand  and  stones  with 

little  or  no  clay  or  loam.  .  .  .554  35  2700 

From  these  measurements,  it  is  readily  seen  that, 
except  in  certain  localities  where  natural  conditions  are 
particularly  favorable  toward  making  ground  connec- 
tions with  driven  pipes  or  plates,  to  obtain  a  degree 
of  safety  equal  to  that  obtained  with  water  pipes  would 
entail  an  expense  that  would  be  almost  prohibitive.  It 
is  possible,  of  course,  to  obtain  an  appreciable  degree 
of  protection  with  driven  pipes  in  nearly  all  places, 
but  the  comparative  advantages  in  connecting 
to  water  pipes  are  so  great  that  the  latter  should 
be  used  wherever  they  are  available.  There  is  no 
possibility  of  damage  to  the  pipes  from  currents  flow- 
ing in  them,  nor  of  danger  to  employees  of  the  pipe- 
owning  company,  if  simple  precautions  are  observed  in 
regard  to  the  use  of  the  pipes  for  the  purpose  of 
grounding. 

•Excorpt  from  Technologic  T'aper  108,  United  States  Bureau 
of  Standards.  •  ' 
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Dutch  View  of  German  Potash 

It  is  pointed  out  in  Dutch  journals,  says  Commerce 
Reports,  that  the  German  potash  industry,  heretofore 
almost  a  monopoly,  may  have  to  face  severe  competition 
after  the  war.  Potash  deposits  have  been  discovered  in 
Catalonia ;  potash  vi^ill  probably  be  mined  in  the  Nether- 
lands (in  the  concession  field  of  Winterswijk)  ;  and  the 
United  States  may  develop  a  potash  industry.  Under 
the  stress  of  competition  the  German  mines  would 
doubtless  combine,  so  that  only  one  out  of  four  or  five 
mines  would  remain  in  operation,  but  the  closed  mines 
would  still  require  considerable  sums  for  the  upkeep  of 
buildings  and  machinery;  and  water  must  be  pumped 
out  to  keep  the  mines  dry,  as  it  might  otherwise  flood 
the  neighboring  mines.  The  earnings  of  one  mine 
would  be  distributed  among  the  owners  of  four  or  five 
mines,  and,  if  prices  should  fall,  the  shareholders  would 
have  to  be  contented  with  meager  dividends.  The  Ger- 
man mines  charge  their  foreign  customers  higher  prices 
than  the  domestic  consumers  pay,  and,  owing  to  the 
enormous  sums  invested,  high  prices  of  potash  are  a 
vital  condition  for  the  existence  of  German  potash  in- 
dustry. Hence  the  German  interests  are  bound  to  keep 
the  prices  high  and  will  not  lower  them  save  in  case  of 
extreme  necessity. 

SHding  Scale  of  Prices  for  Joplin 
Zinc  Ore 

The  following  documents  are  self-explanatory: 

At  the  suggestion  of  Mr.  Pope  Yeatman.  of  the  War  Industries 
Board,  a  committee  of  the  Joplin  ore  producers  met  with  the 
Zinc  Producers'  Committee  (which  committee  was  appointed  last 
year  to  represent  the  zinc  smelting  and  mining  industry  of  the 
country  in  its  relations  with  the  Government),  for  the  purpose  of 
arriving  at  a  plan  by  which  the  long-existing  differences  between 
the  Joplin  ore  producers  and  the  smelters  might  be  adjusted. 

j  At  this  meeting  the  enclosed  "Plan  Governing  the  Purchase  and 
the    Sale    of   Joplin    Blende    Ore"    was    devised    and    received    the 

I  unanimous    approval    of    the   representatives    of    both    the    mining 

t  and   the   smelting   interests  present. 

i      In  order  to  make  this  plan  a  success,  it  is  necessary  that  prac- 

I  tically    all    of    the    smelters    using    Joplin    ores*  should    acquiesce. 

j  Already    smelters    representing    approximately    55%    of    the    zinc- 

I  smelting  capacity  of  the  United   States  have  agreed  to  adopt  the 

■  plan  if  acquiesced  in  by  a  sufliciently  large  proportion  of  the 
smelters. 

I  It  is  not  contemplated  under  the  proposed  plan  that  the  rela- 
tions  between   smelters   and    individual   producers    shall   be   inter- 

I  fered  with.  Orders  will  be  placed  direct  by  the  buyers,  as  here- 
tofore. 

That  this  plan  may  become  effective  as  of  Nov.  1,  you  are  re- 
quested   immediately    to    signify    your    approval    on    the    enclo.'^ed 

!  form  and  return  it  to  Stephen  S.  Tuthill,  Acting  Secretary,  Ameri- 

I  can  Zinc  Institute,   27  Cedar  St.,  New  York. 

I  It  is  sincerely  hoped  that  all  the  zinc-smelting  interests  of  the 
country  will  adopt  this  plan.     It  is  designed  to  bring  about  closer 

I  cooperation  between  the  zinc-ore  producers  and  the  zinc  smelters 
and   a   stabilization    of   the    zinc    industry,    which    is   a    matter   of 

]  national  importance.  EDG.\R   PAT.MER, 

t  Chairman  Zinc  Producers'  Committee. 

j      Oct.  21.  1918. 

I  PLAN    GOVERNING    THE    PURCHASE    AND    THE    SALE    OP 
'  JOPLIN   BLENDE    ORE,    ADOPTED    AT    A    CONFERENCE 

BETWEEN    THE    ZINC    PRODUCERS'    COMMITTEE    AND 
THE   JOPLIN    ORE   PRODUCERS   ON   OCT.    18.    1918. 

1.  That  the  smelters  will  specify  the  quantity  of  ore  that  they 
will  obligate  themselves  to  take  in  approximately  equal  weekly 
quantities  during  the  period  ending  Jan.  1,  1919,  and  that  the 
ore   producers   will    furnish    such    tonnage,    both    subject    to    fires, 

;  strikes,  accidents,  or  other  causes  beyond  the  control  of  either 
party,  inter. upting,  curtailing  or  suspending  operations  at  smel- 
teries or  mines,  and  neither  party  shall  be  liable  for  damages  due 
to  such  interruption,  curtailment,  or  suspension. 

2.  That  the  ratio  shown  in  the  following  table  shall  be  the  basis 
of  the  settlement  for   60%    zinc  Joplin   mill   concentrates,   subject 


to  the  variation  of  $1  for  each  unit  above  or  below  60%  zinc 
contents,  and  subject  to  the  customary  lime  and  iron  penalties 
of  51  for  each  unit  of  these  ingredients  in  exce.ss  of  1%.  .Sludge 
material  running  not  below  57i%  zinc  shall  be  penalized  $2.50 
per  ton;  sludge  material  assaying  less  than  57i%  zinc  and  all 
flotation  material  shall  be  penalized  %5  per  ton.  This  schedule 
shall  not  apply  to  any  ores  below  50%   Zn. 

BASIS    OF    SETTLEMENT    OF    60%    ZINC    JOPLLX    MILL 
CONC  ENTRATES 


Spelter 

Price  60% 

Market 

Ratio 

Joplin  Ore 

(In  Cents) 

at  .Mines 

G.O 

6.8 

to  1 

$40.80 

6.1 

6.79 

to  1 

41.419 

6.2 

6.78 

to  1 

42.036 

6.3 

6.77 

to  1 

42.651 

6.4 

C.76 

to   ] 

43.264 

6.5 

6.75 

to   ] 

43.875 

6.6 

6.74 

to  1 

44.484 

6.7 

6.73 

to  1 

45.091 

6.8 

6.72 

to  1 

45.696 

6.9 

6.71 

to  ] 

46.299 

7.0 

6.70 

to  ] 

$46.90 

7.1 

6.69 

to  1 

47.499 

7.2 

6.68 

to  1 

48.096 

7.3 

6.67 

to  1 

48.691 

7.4 

6.CG 

to  ] 

49.284 

7.5 

6.65 

to  1 

49.875 

7.6 

6.64 

to  ] 

50.464 

7.7 

6.63 

to  : 

L             51.051 

7.8 

6.62 

to  1 

L             51.636 

7.9 

6.61 

to  1 

52.219 

8.0 

6.60 

to 

L           $52.80 

8.1 

6.59 

to 

53.379 

8.2 

6.58 

to 

53  956 

8.3 

6.57 

to 

1             54  531 

8.4 

6.56 

to 

I             55.104 

8.5 

6.55 

to 

I             55.675 

8.6 

6.54 

to 

1             56.244 

8.7 

6.53 

to 

I             56.811 

8.8 

6.52 

to 

I             57.376 

8.9 

6.51 

to 

I             57.939 

9.0 

6.50  to 

I           $58.50 

9.1 

6.49 

to 

I             59.059 

9.2 

6.48 

to 

1              59.616 

9.3 

6.47 

to 

1             60  171 

9.4 

6.46 

to 

I             60.724 

9.5 

6.45 

to 

I             61.275 

9.6 

6.44 

to 

1             61.824 

9.7 

6.43 

to 

1             62  371 

9.8 

6.42 

to 

1             62.916 

9.9 

6.41 

to 

I             63.459 

10.0 

6.40 

to 

1          $64.00 

10.1 

6.39 

to 

1             64  539 

10.2 

6.38 

to 

1             65.076 

10.3 

6.37 

to 

1             65.611 

10.4 

6.36 

to 

1             66.144 

10.5 

6.35 

to 

1             66.675 

Spelter 

Price  60% 

Market 

Ratio 

Joplin  Ore 

(In  Cents) 

at  Mines 

10.6 

6.34 

to  1 

If; 7  ■.,,  1 

10.7 

6.33 

to  1 

'  1,  - 

10.8 

6.32 

to  1 

1 

10.9 

6.31 

to  1 

1.  j .  .  .J 

11.0 

6  30 

to  1 

$69.30 

11.1 

6.29 

to  1 

69  819 

11.2 

6.28 

to  1 

70.336 

11.3 

6.27 

to  1 

70  S.'il 

11.4 

6.26 

to  1 

71.3(;4 

11.5 

6.25 

to  1 

71  875 

11.6 

6.24 

to  1 

72.384 

11.7 

6.23 

to  1 

72  891 

11.8 

6  22 

to  1 

73  396 

11.9 

6.21 

to  1 

73  899 

12.0 

6.20 

to  1 

$74.40 

12.1 

6.19 

to  1 

74  899 

12.2 

6.18 

to  1 

75  396 

12.3 

6.17 

to  1 

75  891 

12.4 

6.16 

to  1 

76  384 

12.5 

6.15 

to  1 

76  875 

12.6 

6.14 

to  1 

77  364 

12.7 

6.13 

to  1 

77  851 

12.8 

6.12 

to  1 

78.336 

12.9 

6.11 

to  1 

78  819 

13.0 

6.10  to  1 

$79.30 

13.1 

6.09 

to  1 

79.779 

13.2 

6  08 

to  1 

80.256 

13.3 

6.07 

to  1 

80.731 

13.4 

6.06 

to  1 

81.204 

13.5 

6.05 

to  1 

81  675 

13.6 

6,04 

to  1 

82.144 

13.7 

6.03 

to  1 

82  611 

13.8 

6.02 

to  1 

83.076 

13.9 

6.01 

to  1 

83  539 

14.0 

6.00 

to  1 

$84.00 

14.1 

5.99 

to  1 

84.459 

14.2 

5.98 

to  1 

84  916 

14.3 

5.97 

to  1 

85  371 

14  4 

5.96 

to  1 

85  824 

14.5 

5.95 

to  1 

86  275 

14.6 

5.94 

to  1 

86  724 

14.7 

5.93 

to  1 

87.171 

14.8 

5.92 

to  1 

87  616 

14.9 

5.91 

to  1 

88.059 

15.0 

5.90 

to  1 

88.50 

3.  The  market  price  of  .«pelter  governing  settlements  will  be 
IJOsted  by  the  .Joplin  Ore  Producers'  Association  each  Friday,  and 
.shall  govern  for  one  week.  The  quotation  to  be  posted  by  the 
.Toplin  Ore  Producers'  Association  shall  be  the  average  of  the 
daily  quotations  for  Prime  Western  spelter  at  St.  Louis  as  given 
in  the  Engineering  and  Mininp  Journal  for  the  week  ending  the 
Wednesday  previous  to  the  Friday  of  the  week  in  which  the 
quotation   is  posted. 

4.  Should  this  arrangement  prove  satisfactory,  it  will  be  con- 
tinued from  quarter  year  to  quarter  year,  with  such  modiflcation? 
as  may  be  found  necessary. 

Smelters  are  now  being  asked  to  sign  a  certificate 
saying  that  they  will  be  governed  in  the  purchase  of 
their  Joplin  blende  by  the  plan  governing  the  purchase 
and  the  sale  of  Joplin  blende  adopted  at  a  conference 
between  the  Zinc  Producers'  Committee  and  the  Joplin 
ore  producers  on  Oct.  18,  1918. 


Salt  From  Sea  Water 

Experiments  in  Norway  with  a  view  to  extracting  salt 
from  ocean  water  by  means  of  electricity  have  been  suc- 
cessful, and  two  salt  factories  will  be  .started  for  this 
purpose  in  the  near  future,  by  the  name  of  De  Norske 
Saltvertker,  according  to  the  Bulletin  of  the  Canadian 
Department  of  Trade  and  Commerce.  One  is  to  be  in 
western  and  the  other  in  northern  Norway,  as  these 
districts,  on  account  of  the  fisheries,  are  the  best  home 
markets.  It  has  been  estimated  that  each  factory  will 
produce  50,000  tons  of  salt  per  year  for  a  start,  but  the 
works  will  be  so  built  that  the  production  can  be  brought 
up  to  double  the  quantity,  if  necessary.  Besides  the 
salt,  different  byproducts  will  be  made.    The  capital  for 
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the  two  factories  is  said  to  be  20,000,000  crowns 
($5,360,000).  Each  establishment  will  require  about 
6500  horsepower  for  the  normal  production. 

During  the  war  it  has  been  difficult  to  get  salt  from 
abroad,  and  sometimes  it  has  been  impossible  to  salt 
down  the  fish.  The  new  salt  works  should  greatly  im- 
prove the  situation. 


Operations  at  the  Trail  Smeltery* 

The  Consolidated  Mining  and  Smelting  Co.  of  Canada, 
Ltd..  Trail,  B.  C,  is  now  producing  on  a  commercial 
scale  at  the  Trail  plant  five  refined  metals — gold,  silver, 
copper,  zinc,  and  lead — as  well  as  bluestone,  sulphuric 
acid,  and  hydrofluosilicic  acid.  During  the  last  year 
the  zinc  plant  has  been  completed.  It  has  a  capacity  of 
from  60  to  70  tons  of  spelter  a  day,  working  on  high- 
gr?de  zinc  ores.  The  ores  treated,  however,  are,  in  the 
main,  low  in  zinc,  and  the  capacity  of  the  plant  is  there- 
by reduced,  the  best  record  up  to  the  present  being  62 
tons  a  day. 

The  zinc  plant  contains  two  driers;  three  18  x  5-ft. 
baU  mills;  thirteen  seven-deck  25-ft.  Wedge  roasters;  a 
large  leaching  building,  where  the  ores  are  leached  by 
counter-current  continuous  process  in  Pachuca  tanks 
and  thickened  in  Dorr  thickeners,  purified  in  Pachuca 
tanks,  and  filtered  with  Kelly  and  Oliver  filters :  electro- 
lyzing-tank  rooms,  where  the  solutions  are  electrolyzed 
in  concrete  electrolytic  tanks;  thirteen  1000-kw.  motor- 
generator  sets;  the  necessary  transformer  plant  to  re- 
duce the  60,000-volt  current  with  which  the  plant  is 
supplied;  and  a  melting  plant  with  two  reverberatory 
furnaces  for  melting  the  cathode  zinc. 

The  copper  plant  is,  primarily,  a  gold-copper  plant 
for  the  treatment  of  Rossland  ores.  The  copper  tonnage 
is  small.  The  copper  smeltery  consists  of  the  necessary 
ore  bins,  two  35-ft.  and  two  25-ft.  furnaces,  and  two 
12-ft.  Great  Falls  type  converters.  The  refinery  was 
originally  built  to  refine  10  tons  of  copper  a  day.  It 
was  found  necessary  during  the  year  to  double  this 
capacity. 

Owing  mainly  to  increased  production  of  customs  lead 
ore,  the  roasting  capacity  in  the  lead  smeltery  has  been 
increased.  This  equipment  now  consists  of  three  seven- 
hearth  25-ft.  Wedge  roasters,  five  single-hearth  God- 
frey roasters,  32  Huntington-Heberlein  converters,  and 
three  Dwight  &  Lloyd  sintering  machines. 

The  lead  smeltery  consists  of  the  necessary  ore  and 
roast  bins,  four  blast  furnaces,  drossing  kettles,  and 
an  anode  casting  machine.  The  lead  refinery,  which  is 
an  electrolytic  Betts  process  plant,  has  a  capacity  of  ap- 
proximately 100  tons  of  pig  lead  a  day.  During  the 
year  a  concentrator  with  daily  capacity  af  400  tons  has 
been  built.  This  mill  is  equipped  with  a  6  x  6-ft.  ball 
mill,  a  standard  24-in.  17-cell  Minerals  Separation  ma- 
chine, concentrating  tables,  filters,  thickeners,  and 
complementary  appliances.  The  mill  has  been  working 
on  the  concentration  of  the  low-grade  zinc-lead  ores 
from  the  Sullivan  mine. 

Since  1894,  when  the  company  took  over  the  plant, 
5,179,307  tons  of  all  classes  of  ores  has  been  treated, 
with  a  gross  value  of  $94,3L5,754,  and  yielding  1,778,921 
oz.  gold,  27,500,350  oz.  silver,  458,236,524  lb.  lead.  75,- 
047,410  lb.  copper,  and  23,056,996  lb.  zinc. 

•Exoerpl  from  the  annual  roport  (iyi7>  of  the  Minister  of 
MlDes  of  UrltlJih  Colunnbla 


During  the  fiscal  year  10,000  tons  of  zinc  was  pro- 
duced, representing  a  value  of  $3,000,000,  marking  an 
epoch  in  the  metallurgical  history  of  Canada.  The  pro- 
duction of  lead  amounted  to  22,000  tons,  exceeding  that 
of  last  year  by  2000  tons.  The  year's  output  of  sul- 
phuric acid  reached  2878.7  tons  of  100%  product.  The 
capacity  has  been  doubled  and  a  daily  output  of  30  tons 
established.  Hydrofluosilicic  acid  was  produced  to  the 
extent  of  196  tons,  and  an  installation  of  new  retorts 
designed  to  double  this  capacity  is  being  made. 


Amalgamation  Practice  Economies* 

By  S.  a.  Pearce 

The  chief  losses  of  mercury  are  caused  by  the  attri- 
tion of  the  ore  particles  passing  over  the  amalgamated 
plates.  Beyond  a  certain  limit,  it  is  found  that  coarse 
pulp  will  strip  mercury  and  amalgam  off  the  plates 
entirely.  Losses  may  also  occur  from  other  causes, 
which   include : 

1.  Impure  mill  water,  or  insufficient  lime  to  correct 
acidity  in  the  ore. 

2.  Inadequacy  of  traps,  and  too  long  intervals  between 
cleaning  them  out. 

3.  Too  generous  use  of  mercury  at  dressing.  This 
includes  carelessness  in  using  the  mercury  bottle  and 
spraying  elsewhere  than  on  the  plate. 

4.  Too  great  a  velocity  of  pulp,  which  may  be  due 
either  to  too  high  a  ratio  of  water  to  ore  crushed,  or 
too  much  fall  on  the  plates. 

Another  item  which  I  think  worthy  of  mention  re- 
fers to  the  grinding  of  amalgam  and  black  sand.  Indi- 
vidual practice  in  the  treatment  of  the  "scrape  and  plate 
dressings"  differs  considerably. 

My  own  experience,  after  trying  various  methods,  is 
that  a  minimum  of  loss  of  mercury  is  involved  by  the 
cld-fashioned  method  of  cleaning  up  the  "scrape"  in  a 
Batea  pan  and  subsequently  grinding  the  "black  sand" 
in  a  barrel  for  about  20  hours,  adding  the  necessary 
mercury  only  about  two  hours  before  finishing.  When  I 
had  100  stamps  out  of  300  hung  up,  and  the  quan- 
tity of  scrape  and  black  sand  was  correspondingly 
low,  it  was  found  that  the  size  of  the  barrel  charge  had 
a  substantial  bearing  on  the  amount  of  mercury  floured 
in  the  operation;  and,  after  experimenting,  the  follow- 
ing conditions  to  insure  a  minimum  loss  have  been 
adopted : 

Speed. — A  24-in.  internal  diameter  barrel  should  run 
at  16  revolutions. 

Load. — Barrel  should  be  at  least  three-quarters  full. 

Consistence  of  charge  should  not  be  more  than  sloppy, 
with  no  excess  of  water. 

As  much  as  100  oz.  of  mercury  can  be  floured  by  not 
attending  to  these  conditions.  A  liberal  use  of  lime  in 
the  charge,  to  prevent  acidity,  is  essential. 

I  deprecate  the  use  of  cyanide  when  dressing  plates. 
An  attempt  was  made  to  recover  mercury  in  the  traps 
by  using  a  number  of  rusty  iron  nails  therein.  The 
iron  retained  both  mercury  and  amalgam. 


Liberty  Loan  Subscriptions  placed  throuprh  the  special 
Mining  Comniittcc  reached  a  total  of  .$59,122,900,  instead 
of  $58,926,350,  already  reported  in  the  Journal,  the  increase 
being  due  to  belated  reports. 


•Excerpt   from    Uie  Journal   of   the   Chem.    Met.   and    MIn.   Soc. 
of  South  Africa. 
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iZirconium  Content  in  Ores  and  Alloys 
I  By  J.  D.  Ferguson* 

I  For  the  determination  of  zirconium  in  ores,  or  in 
ferrozirconium,  take  a  i-gm.  sample  of  finely  ground 
material  and  fuse  well  with  5  gm.  of  sodium  carbonate 
in  a  platinum  crucible.  Dissolve  the  fusion  from  the 
prucible,  neutralize  with  HCl,  then  add  20  c.c.  of  HCl  in 
excess,  and  boil  to  dryness.  From  this  point  the  method 
jis  the  same  as  for  zirconium  in  steel,  as  given  below, 
after  the  evaporation  to  dryness. 

Zirconium  in  Steel 

Place  3  gm.  of  steel  in  a  250  c.c.  beaker.  Add  15  c.c. 
jf  hot  water  and  15  c.c.  of  concentrated  HCl,  followed 
Dy  several  additions  of  1  c.c.  of  concentrated  HNO- 
it  short  intervals  till  the  sample  is  in  solution.  This 
;akes  only  a  few  minutes.  Now  introduce  6  c.c.  of  con- 
centrated H,SO,  from  a  burette  under  the  cover  glass 
)f  the  beaker.  Place  on  the  hot  plate  and  evaporate  to 
iryness.  Cool.  Add  30  to  50  c.c.  of  hot  water  and 
L  c.c.  of  concentrated  H.SO,,  and  heat  till  all  soluble 
-alts  are  in  solution.  Now  filter,  using  suction,  and 
^A'ash  the  silica  well  with  hot  water,  then  with  hot  1  to  1 
:HC1  solution,  followed  by  hot  water,  taking  care  to  re- 
nove  all  iron  in  the  washing.  Transfer  the  filtrate 
:rom  the  filter  flask  to  a  500-c.c.  beaker. 

1  Ignite  the  filter  containing  the  silica  in  a  platinum 
'crucible.  When  thoroughly  ignited,  cool,  add  sufficient 
concentrated  H,SO^  to  cover  the  silica    (not  less  than 

2  c.c),  then  add  HF,  a  little  at  a  time,  till  all  effer- 
vescence ceases,  and  then  another  2  c.c.  in  excess.  Place 
he  crucible  on  a  hot  plate  and  evaporate  just  to  white 
fumes  of  sulphuric  anhydride.  Cool,  dilute  with  water, 
md  add  to  the  main  filtrate  from  the  silica. 

Now  nearly  neutralize  the  combined  filtrate  with 
NH^H,  leaving  it  only  slightly  acid.  Then  add,  with 
>?igorous  stirring,  6  c.c.  of  ammonium  bisulphite  solu- 
:ion  (made  by  passing  SO,  gas  into  concentrated  NH,- 
DH  to  saturation),  place  on  the  cooler  part  of  the  hot 
Dlate  and  slowly  heat  to  boiling.  The  ammonium  bi- 
sulphite solution  should  completely  reduce  the  iron, 
eaving  it  a  very  pale  green  color,  except  where  nickel 
)r  chromium  is  present,  when,  of  course,  the  color  is 
ieeper. 

Remove  from  the  hot  plate  and  cool  to  room  tempera- 
:ure.  Now  add  1  to  1  ammonia,  with  constant  stirring, 
:ill  the  precipitate  formed  redissolves  with  difficulty, 
:hen  3  drops  of  methyl  orange  solution,  and  continue 
adding  dilute  NH^OH,  drop  by  drop,  till  the  color 
changes  from  pink  to  yellow  and  a  slight  permanent 
Drecipitate  begins  to  form.  Immediately  add  10  drops 
Df  concentrated  HCl  if  it  be  the  purpose  to  precipitate 
oy  phenylhydrazine  (or  2  c.c.  concentrated  H,SO,  if 
the  purpose  is  to  precipitate  zirconium  as  phosphate)  ; 
iee  Note  1.    Dilute  to  about  400  c.c.  with  hot  water  and 
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heat  to  boiling.  At  this  point  if  it  be  suspected  that 
the  solution  is  not  perfectly  reduced,  add  another  c.c. 
of  ammonium  bisulphite. 

When  the  solution  boils,  remove  from  the  hot  plate 
and  add,  with  vigorous  stirring,  1  c.c.  of  phenylhydra- 
zine for  every  100  c.c.  of  solution.  This  will  precipi- 
tate both  zirconium  and  aluminum  as  hydroxides,  to- 
gether with  a  little  iron.  Replace  and  boil  for  a  few 
minutes.  Remove  and  allow  to  stand  for  half  an  hour 
in  a  warm  place;  then  filter  and  wash  several  times 
with  hot  water.  Redissolve  this  precipitate  with  hot 
dilute  HCl  and  H,SO,;  reprecipitate  after  reducing 
(use  only  1  c.c.  of  bisulphite  this  time),  and  neutral- 
izing and  proceed  as  before.  Wash  well  with  hot  water. 
This  should  free  the  aluminum  and  zirconium  hy- 
droxides from  iron.  Ignite  and  weigh  the  combined 
oxides  (or  as  an  alternative  the  precipitate  may  be 
redissolved  in  40  c.c.  of  hot  1  to  1  HCl,  and  the  zirco- 
nium separated  from  the  aluminum  by  cupferon;  see 
note). 

Fuse  the  combined  oxides  with  a  large  excess  of  Na - 
CO.,.  Dissolve  the  fusion  in  hot  water.  Add  a  little 
NaOH  solution,  and  filter.  Wash  well  with  hot  water. 
Aluminum  passes  into  the  filtrate,  and  the  zirconium 
remains  on  the  filter  as  insoluble  sodium  zirconate. 
Ignite  the  filter  containing  the  sodium,  zirconate,  and 
fuse  the  residue  at  a  low  red  heat  for  15  min.  with  potas- 
sium pyrosulphate.  Cool  and  dissolve  the  fusion  in 
hot  water.  The  zirconium  may  now  be  precipitated  as 
hydroxide  by  ammonia;  or,  if  it  is  suspected  that  iron 
is  present,  by  phenylhydrazine,  as  before.  Ignite  the 
precipitate  to  ZrO,  containing  73.90%  Zr  (or  mul- 
tiply by  0.7390  factor) . 

Note  1 — Zirconium  may  also  be  determined  as 
the  phosphate  after  the  reduction  and  neutraliza- 
tion, as  given  in  the  above  method,  by  immediately 
adding  2  c.c.  of  concentrated  H.,SO„  diluting  to  400 
c.c.  This  makes  the  solution  about  1%  acid  with 
H.SO,,  which  is  the  necessary  condition  to  prevent 
the  precipitation  of  aluminum.  The  mixture  is 
then  heated  to  boiling  and  1  gm.  of  Na^HPO,,  dis- 
solved in  a  little  hot  water,  added,  with  vigorous 
stirring.  The  zirconium,  if  present,  precipitates  as 
a  whitish  gelatinous  substance.  Boil  for  a  few 
minutes,  and  allow  to  stand  for  a  couple  of  hours. 
Hillebrand  states  that  if  the  zirconium  is  present  in 
small  amount,  24  hours  may  be  necessary.  Filter, 
wash  with  hot  1%  H,SO,  and  hot  water,  without 
suction,  till  free  from  impurities.  Dry  the  filter, 
separate  the  precipitate  and  burn  separately;  com- 
bine, ignite  for  10  min.  on  the  blast  lamp,  and 
weigh  as  zirconium  phosphate  containing  38.28% 
zirconium. 

Note  2 — The  combined  aluminum  and  zirconium 
hydroxides  from  the  second  phenylhydrazine  pre- 
cipitation may  be  dissolved  in  40  c.c.  of  hot  1  to  1 
HCl,  and  the  solution  diluted  to  100  c.c.  and  cooled. 
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A  6^^  solution  of  cupferron  in  water  is  then  added, 
with  stirring,  till  the  zirconium  is  precipitated, 
and  further  additions  precipitate  the  crystals  of 
the  reagent.  Now  add  an  excess  of  cupferron  solu- 
tion equal  to  1/5  the  volume  of  the  solution  being 
precipitated.  Allow  to  stand  for  15  min.,  then 
filter,  and  w-ash  first  with  cold  dilute  HCl  solution 
(.20  c.c.  concentrated  HCl  to  100  c.c.  H,0),  then 
with  water,  followed  by  NH  OH  solution,  and  again 
several  times  with  water.  The  precipitate  is  now 
ignited  and  weighed  as  ZrO,,  containing  73.90% 
zirconium. 

Note  3 — There  is  still  another  method  of  determin- 
ing zirconium  in  steel  which  I  shall  mention  briefly. 
Use  the  Stead  or  the  Carnot  method  for  determining 
aluminum  steel.  Zirconium  precipitates  with  aluminum 
in  the  precipitation  with  phosphate.  This  precipita- 
tion, repeated  several  times,  will  free  the  zirconium 
and  aluminum  from  iron.  They  may  then  be  separated 
by  methods  already  mentioned. 

Note  4 — It  will  be  found  that  the  results  obtained 
from  the  precipitation  of  zirconium  by  phosphate  and 
phenylhydrazine  methods  will  agree  closely.  I  have 
carried  out  a  number  of  determinations  for  my  own 
satisfaction,  and  seldom  got  a  variation  of  0.05%  in 
result.  More  frequently  the  variation  was  only  0.01 
or  0.02%.  The  phenylhydrazine  method  may,  of  course, 
be  used  to  determine  aluminum  in  iron  and  other  ores. 


Colorimetric  Assay  for  Tungsten* 

By  W.  R.  Schoeller  and  A.  R.  Powell 

The  gravimetric  method  does  not  provide  a  satisfac- 
tory solution  of  the  problem  of  the  assay  of  low-grade 
tungstic  material.  The  characteristic  property  of  tung- 
sten is,  that  the  yellow  modification  of  tungstic  acid  is 
practically  insoluble  in  dilute  mineral  acids,  and  solu- 
ble in  ammonia  or  caustic  alkali.  The  assay  of  high- 
grade  ores  and  concentrates  is  based  on  those  facts. 
With  low-grade  and  impure  material,  however,  the  pre- 
cipitation of  tungstic  acid  by  evaporation  of  the  acid 
solution  is  incomplete,  because  the  change  to  the  yellow 
compound  does  not  take  place  below  a  certain  concentra- 
tion, and  tungstic  acid  has  a  pronounced  tendency  to 
form  stable  soluble  complexes  with  a  number  of  ele- 
ments— a  characteristic  which  is  exerted  more  strongly 
when  the  liquid  is  evaporated  to  dryness.  Hence,  with 
such  material,  recourse  must  be  had  to  precipitation  by 
means  of  reagents  such  as  mercurous  nitrate,  benzidine, 
cinchonine  and  the  like,  which,  however,  precipitate 
other  acid  radicles  as  well.  Hence,  the  precipitate  ob- 
tained is  contaminated  to  a  greater  or  lesser  extent,  and 
its  further  treatment  for  purposes  of  purification  ren- 
ders the  process  too  tedious  for  routine  work.  Nor 
has  a  satisfactory  volumetric  method  yet  been  evolved 
to  replace  the  gravimetric.  Under  the  circumstances 
a  colorimetric  process,  based  on  the  reduction  of  tung- 
stic acid  to  the  blue  oxide,  will  probably  overcome  the 
difficulties  attaching  to  the  estimation  of  small  per- 
centages of  tungsten.  The  following  directions  indicate 
the  lines  along  which  the  test  would  proceed: 

A  suitable  quantity  of  ore  (e.g.,  3.125  gm.),  ground 
to  pass  90  or  100  mesh,  is  fused  with  sodium  bisulphate 

•Kxc«rrpt  from  a  recent  bulletin  of  the  IiiHt,  of  MIn.  .md  M<t. 


in  a  silica  crucible.  The  cold  melt  is  dissolved  in  hot 
5%  tartaric  acid,  and  the  solution  filtered  from  silica 
and  unattacked  gangue  into  a  graduated  250  c.c.  flask. 
The  filtrate  is  made  ammoniacal,  warmed,  and  saturated 
with  hydrogen  sulphide;  all  the  iron,  manganese,  and 
metals  of  the  copper  group  are  thus  precipitated.  When 
cold,  the  liquid  is  made  up  to  bulk,  and  200  c.c.  (=  2.5 
gm.)  filtered  off.  The  filtrate  is  slightly  acidified  with 
hydrochloric  acid,  and  warmed  so  as  to  coagulate  the 
precipitate,  consisting  of  sulphides  of  molybdenum,  ar- 
senic, antimony,  tin,  or  vanadium.  The  volume  is  again 
adjusted  to  250  c.c,  and  an  aliquot  part,  corresponding 
to  0.5  or  1  gm.,  filtered  off.  This  filtrate,  which  con- 
tains all  the  tungsten,  together  with  alumina,  titanium, 
phosphoric  acid,  and  lime,  is  now  ready  for  the  colori- 
metric process,  after  addition  of  a  suitable  reducing 
agent,  stannous  chloride  or  zinc,  preferably  the  former. 


I  The  suggestions  with  regard  to  the  new  colorimetric 
method  are  made  by  the  authors  without  opportunity 
for  experimental  verification,  and  were  submitted  with 

an  explanation  to  this  effect. — Editor.]  , 
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Solution  of  Tin-Antimony-Lead  Alloys* 

By  Louis  E.  Eckelmann 

The  dissolving  of  alloys  containing  tin,  antimony  and 
lead  has  always  been  accompanied  by  considerable  un- 
certainty, especially  with  regard  to  the  time  required. 
The  usual  method  of  heating  the  finely  divided  metal 
with  aqua  regia,  or  concentrated  HCl  and  KCIO,,  takes 
a  considerable  amount  of  time;  and  I  have  found  that 
most  of  the  trouble  experienced  in  bringing  alloys  of 
this  type  into  solution  is  caused  by  the  application  of 
excess  heat,  and  consequent  expulsion  of  the  nascent 
chlorine,  before  enough  of  the  latter  is  present  to  act 
upon  the  dissolving  metal.  By  the  use  of  the  following 
method  2  gm.  of  the  alloy  may  be  dissolved  in  less  than 
12  minutes: 

To  the  finely  divided  alloy  (1  gm.)  add  60  c.c.  of  con- 
centrated HCl  and  2  c.c.  of  concentrated  HNO,.  Heat 
to  violent  ebullition  over  a  Bunsen  flame.  Lower  the 
flame  and  continue  heating,  adding  small  portions  of 
sodium  or  potassium  chlorate  until  the  alloy  is  dissolved. 
Enough  chlorate  must  be  added  to  permit  the  more  or 
less  permanent  formation  of  the  yellow  supernatant 
foam,  which  is  an  indication  of  the  amount  of  chlorine 
in  solution.  The  rapidity  with  which  this  foam  will 
disappear  is  an  indication  of  the  correct  temperature. 
Too  high  a  temperature  does  not  allow  the  foam  to  form 
at  all,  and  too  low  is  shown  by  the  amount  of  gas  evolved 
b3'  the  dissolving  metal.  After  solution  the  excess  chlo- 
rine is  boiled  off. 


Vacation  Leave  on  Pay  lor  Mine  Employees  on  a  daily 
wage  has  been  granted  by  the  gold-mine  companies  of  the 
Transvaal  since  1915.  A  recent  amendment  to  this  regula- 
tion has  been  adopted  by  the  Chamber  of  Mines,  by  which 
the  leave  given  to  surface  employees  is  increased  from  10 
to  12  working  days,  after  one  year's  service,  thus  permitting 
three  week  ends  in  the  holiday.  It  is  claimed  that  in  no 
other  industry  have  employees  paid  by  the  day  been  granted 
privileges  of  this  nature. 


'Kxcorpt  from  Chrmisl-Aiuiljist. 


i 


I     November  2,  1918  ENGINEERING  AND  MINING  JOURNAL  795 

;|i"""' «i"i«"i""""""i"ii iiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiii nil iiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiii II iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii, ,1,1, ii,niiininiiiiiiiimiiiiiMiiiiiiniii,iiimi,iiuiiiiiiiiiii«.i,uiimi.im iiMmiiiiiiiiiiuiiiuiiuiiuiiiiiiuiiiuiiiiie 

I 

I     Events  and  Economics  of  the  War 

iiiiiii III! II" iiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiii iiiniii I I iiiiiiiiiiiiiiiiiiiiiiiii I iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiii, iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniinnimiinniniiiiinniiiininiiiiiiiiiiiiuiiiinminmMnHiiiiimiiiiiniiiuiiim 


I  Following  close  upon  Berlin's  reply  to  the  last  note 
I  of  the  President,  stating  that  Germany  was  awaiting 
j  proposals  for  an  armistice,  came  word  on  Oct.  29  that 
I  Austria-Hungary  sought  an  immediate  and  separate 
,  peace.  Later  dispatches  proclaimed  that  a  faction  in 
I  Hungary,  lead  by  Karoiyi,  had  declared  for  an  inde- 
I  pendent  state.  While  the  Dual  Monarchy's  internal 
affairs  were  thus  in  such  difficulties,  an  offensive  was 
suddenly  opened  in  Italy  between  the  Brenta  and  the 
jPiave  rivers  against  the  Austrian  positions,  with  imme- 
diate results;  the  enemy's  lines  were  pierced  on  a 
37-mile  front,  and  the  Piave  was  crossed,  many 
thousands  of  prisoners  being  taken. 

In  France,  the  Allies  drew  nearer  to  Valenciennes; 
further  south,  the  French  overcame  the  German  resist- 
ance in  the  Oise-Serre  salient  and  resumed  their  ad- 
vance, which  had  been  delayed;  and  the  Americans 
I  pushed  ahead  on  both  sides  of  the  Meuse.  In  Palestine, 
General  Allenby  captured  Aleppo,  rendering  the  Turkish 
situation  desperate;  the  Turks  are  said  to  be  seeking 
a  separate  peace. 

In  the  United  States,  on  Oct.  24,  the  Interstate  Com- 
merce Commission,  in  ruling  on  a  Washington  case, 
asserted  its  authority  to  alter  the  freight  rates  fixed  by 
the  Railroad  Administration.  The  Military  Deficiency 
Bill  was  passed  by  the  Senate  and  placed  in  the  Presi- 
dent's hands.  In  accordance  with  the  terms  of  the 
Daylight-Saving  Law,  clocks  were  set  back  an  hour  on 
Oct.  27. 

Anthracite  Miners'  Wages  Raised 

After  negotiations  with  the  U.  S.  Fuel  Administration 
lasting  from  the  end  of  July  until  the  middle  of  Oc- 
tober, the  anthracite  miners  are  to  be  granted  a  wage 
increase.  The  higher  scale  paid  in  the  bituminous 
fields,  where  the  men  ordinarily  work  much  less  regu- 
larly than  they  do  in  the  anthracite  region,  was  a  source 
of  dissatisfaction  to  the  anthracite  workers,  probably 
because  at  present  there  is  little  difference  in  the  regu- 
larity of  employment  in  the  two  industries. 

Following  the  increase  of  35c.  per  ton  added  to  the 
price  of  anthracite  at  the  mines  by  President  Wilson  on 
Dec.  1,  1917,  the  anthracite  workers  had  received  an 
advance  in  wages.  The  wage  agreement  then  consum- 
mated, however,  proved  ineffectual,  and  recently  the 
representatives  of  the  miners  informed  Dr.  Garfield 
that  they  had  exhausted  their  resources  in  holding  the 
men  at  work;  that  the  lure  of  higher  wages  elsewhere 
was  drawing  them  away.  Finally,  after  a  long  dis- 
cussion, during  which  the  cost  of  living  was  considered, 
a  wage  scale  was  agreed  upon  by  representatives  of 
the  various  Governmental  agencies  dealing  with  labor 
problems.  The  General  Reviewing  Board  sanctioned 
this  increase,  and  submitted  its  finding  to  the  Fuel 
Administrator. 

The  increase  to  be  granted  amounts  to  12%  in  the 
case  of  contract  hand  and  machine  miners.     Contract 


miners'  laborers  will  receive  an  increase  of  $1  or  more 
per  day;  outside  company  men  and  monthly  men  get- 
ting $2.54  or  less  per  day,  90c.  per  day;  breaker  boys, 
60c.  per  day;  inside  engineers  and  pumpers,  $1.10  per 
day;  and  all  other  mine  workers,  $1  per  day. 

Thus  wages  in  the  anthracite  region  are  to  be  raised 
because  of  the  higher  scale  prevailing  in  the  bi- 
tuminous fields.  But  the  bituminous  leaders  imme- 
diately sought  to  bring  about  an  advance  in  the  bitu- 
minous scale  on  the  basis  of  the  new  anthracite  wage. 
However,  Dr.  Garfield  ruled  on  Oct.  25  that  the  situa- 
tion did  not  warrant  this,  although  he  left  the  way 
open  for  the  introduction  of  further  evidence. 


More  Potash  Needed 

Every  effort  should  be  made  by  the  Government  to 
encourage  production  of  potash  and  nitrates,  Bernard 
M.  Baruch,  chairman  of  the  War  Industries  Board,  told 
the  Senate  Finance  Committee  on  Oct.  24.  The  potash 
situation  has  been  calling  for  special  attention  on  the 
part  of  the  various  Government  agencies  during  the 
last  few  weeks.  William  W.  Mein,  assistant  to  the  Sec- 
retary of  Agriculture,  urges  that  additional  potash  be 
secured  from  blast  furnaces,  cement  mills,  greensand, 
certain  shales,  the  brine  of  certain  lakes,  and  from  kelp. 
An  estimate  by  A.  W.  Stockett,  of  the  U.  S.  Bureau  of 
Mines,  places  the  domestic  production  of  potash  for  the 
next  12  months  at  60,000  tons.  As  this  is  only  25%  of 
pre-war  consumption,  extraordinary  efforts  mu.st  at 
once  be  made  to  increase  production. 


Steps  Toward  Reconstruction 

Though  the  problem  of  economic  reconstruction  after 
the  war  has  received  far  less  recognition  in  this  countrj' 
than  abroad,  much  has  nevertheless  been  done  that  will 
prove  of  great  assistance  in  the  post-bellum  period. 
Burwell  S.  Cutler,  chief  of  the  Bureau  of  Foreign  and 
Domestic  Commerce,  discusses  the  future  trade  plans 
of  the  European  belligerents  in  a  report  referred  to  in 
the  last  issue  of  the  Journal.  In  a  letter  submitting  this 
report,  he  outlines  the  work  accomplished  by  the  various 
Government  offices  at  home. 

This  Government's  greatest  preparation  for  future 
trade,  according  to  Mr.  Cutler,  is  the  building  up  of  a 
merchant  marine  backed  by  ample  shipyards  and  dry- 
docks.  The  Webb-Pomerene  Bill  has  been  passed,  per- 
mitting our  exporters  to  combine  for  foreign-trade 
purposes.  The  Federal  Reserve  Board  and  bankin^r 
system  have  wide  leeway  in  foreign-trade  banking  mat- 
ters and  are  meeting  such  needs  as  develop.  The  Fed- 
eral Board  for  Vocational  Education,  and  the  War  De- 
partment, in  its  attention  to  the  welfare  of  crippled 
soldiers,  are  looking  to  the  future.  The  work  of  the 
Department  of  Labor,  in  its  efforts  to  create  a  mobile 
labor  supply  more  respondent  to  industrial  needs,  will 
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doubtless  continue  after  the  war.  Steps  in  preparation 
for  the  future  have  also  been  taken  in  the  Department 
of  Agriculture,  the  Bureau  of  Mines,  the  Geological 
Survey,  as  well  as  in  the  Bureau  of  Standards  and  the 
"Bureau  of  Foreign  and  Domestic  Commerce. 

The  last-named  bureau  now  has  far  better  informa- 
tion service  as  to  materials,  markets,  legislation,  and 
economic  conditions  in  foreign  countries  than  ever  be- 
fore, states  Mr.  Cutler.  Its  foreign  commercial  staff 
has  been  greatly  expanded,  and  the  amount  of  research 
work  done  has  correspondingly  increased.  Statistical 
work  of  similar  kind  has  been  done  by  the  Shipping 
Board,  the  War  Trade  Board,  and  the  War  Industries 
Board,  with  reference  to  commodities  for  war  purposes, 
but  which  will  be  useful  in  organizing  an  after-the-war 
program.  The  State  Department  has  long  been  en- 
gaged in  drafting  commercial  treaties,  and  the  Tariff 
Commission  is  surveying  American  industries  to  ascer- 
tain their  tariff  needs.  To  formulate  complete  and  bind- 
ing policies  as  to  the  future  would  be  a  waste  of  effort 
at  this  time,  but  facts  should  be,  and  are  being,  as- 
sembled, upon  which  action  can  be  based  later. 


Larger  Coal  Stocks  Authorized 

All  classes  of  industries  consuming  bituminous  coal, 
except  Class  1,  as  defined  by  the  War  Industies  Board, 
were  authorized  by  the  U.  S.  Fuel  Administration  on 
Ocl.  16  to  increase  their  reserve  stocks  of  coal.  Those 
heretofore  not  on  Preference  List  No.  2  were  author- 
ized to  lay  in  additional  reserve  supplies.  Consumers 
in  Class  2  may  store  their  coal  up  to  the  limits  pre- 
viously imposed  on  Class  1.  Consumers  heretofore  in 
Class  3  will  receive  the  facilities  heretofore  accorded 
to  Class  2,  and  consumers  in  Class  4  have  been  allotted 
the  opportunities  heretofore  reserved  for  Class  3.  Con- 
sumers not  on  the  preference  list  have  been  allowed  the 
stocks  formerly  permitted  Class  4  concerns.  Preference 
List  No.  2,  as  it  affects  mining  and  metallurgical  com- 
panies, was  printed  in  the  Journal  of  Sept.  14,  page  499. 

The  regulations,  it  was  announced,  will  stand  until 
further  notice,  and  it  was  stated  that,  under  them,  an 
opportunity  is  afforded  every  industrial  consumer  for 
laying  in  at  this  time  some  resei-ve  supply  of  bituminous 
coal.  The  order  affects  only  those  consumers  in  states 
east  of  the  Mississippi,  with  the  exception  of  Alabama, 
Tennessee,  Mississippi,  Indiana,  Illinois,  Wisconsin,  and 
rorthern  Michigan. 


German  Potash  in  War  Time* 

To  justify  a  bill  increasing  the  prices  of  potash,  the 
German  government  has  submitted  to  the  Reichstag  a 
long  report  on  the  potash  industry  in  war  time.  Sales 
outside  of  Germany  in  1917,  as  given  in  this  report, 
were  143,948  tons  (2000  lb.)  of  K,0,  compared  with 
557,318  tons  in  1913.  Sales  in  Germany  in  1917  were 
963,075  tons,  against  666,537  tons  in  1913.  Total  sales 
in  1917  were  therefore  116  832  tons  less  than  in  1913. 
Of  the  total  output  in  1917,  95.7%  was  consumed  in 
agriculture,  against  90.4%   in  1913. 

The  gradual  consolidation  of  potash  mines,  begun  in 


peace  time,  became  all  the  more  urgent  in  war  time,  as 
the  number  of  mines  in  operation  had  increased  from 
191  on  Aug.  1,  1914,  to  209  on  Jan.  1,  1918.  Under  this 
policy  99  mines  have  been  shut  down.  The  number  of 
operatives  decreased  from  34,316  on  July  1,  1914,  to 
31,740  on  Jan.  1,  1918,  the  latter  number  including 
11,361  prisoners  of  war  and  2336  women.  The  gen- 
eral average  wage  in  the  fourth  quarter  of  1917  was 
6.20  marks,  as  against  4.37  marks  in  1914,  4.30  marks 
in  1915,  and  4.83  marks  in  1916.  The  par  value  of  the 
mark  is  $0,238. 

The  condition  of  equipment  and  repairs  is  declared 
to  be  altogether  unsatisfactory.  Only  mines  with  pre- 
liminary assignments  of  production  quotas  did  any 
installation  and  equipment  work  during  the  war,  and 
that  ended  when  the  scarcity  of  labor  and  fuel  compelled 
the  government  to  assign  war  prisoners  and  fuel  to  the 
principal  working  mines.  As  a  rule,  the  mines  did  only 
such  repair  work  as  was  found  to  be  absolutely 
necessary. 

Metal  Accumulated  in  Russia 

During  the  navigation  period  of  1917  about  80,000 
tons  of  metal  was  imported  into  Russia  through  Arch- 
angel, says  the  Ironmonger  of  Sept.  21,  1918.  When 
the  revolution  broke  out,  in  November,  1917,  the  further 
transport  of  the  metal  into  Russia  was  made  difficult, 
and  at  the  end  of  the  year  32,000  tons  of  various  metals 
bad  accumulated  at  the  port.  In  the  spring  of  the 
present  year  a  beginning  was  made  in  sending  this  ac- 
cumulation south,  and  by  the  end  of  June,  22,114  tons 
had  been  forwarded  to  Vologda,  consisting  of  10,299 
tons  of  copper,  1565  tons  of  brass,  3454  tons  of  iron 
and  steel  alloys,  2267  tons  of  lead,  1991  tons  of  anti- 
mony, 1770  tons  of  aluminum,  551  tons  of  tin,  167  tons 
of  steel,  and  50  tons  of  spelter.  As  a  result  of  newly 
arrived  consignments,  the  stock  of  metals  at  Vologda 
is  now  said  to  have  again  increased  to  about  24,000  tons. 


Research  Laboratory  Needs  Data 

The  Engineering  Foundation  and  the  National  Re- 
search Council  are  cooperating  in  compiling  informa- 
tion about  the  research  laboratories  of  the  country  and 
in  promoting  industrial  research.  They  request  all 
laboratories  who  have  not  yet  done  so  to  send  to  the 
New  York  office  a  brief  statement  covering  the  follow- 
ing matters: 

Equipment — not  a  detailed  list,  but  a  summary  indi- 
cating kinds  and  capacities  in  a  general  way  and  men- 
tioning apparatus  of  unusual  character  or  size;  re- 
search work — general  kinds,  with  reference,  if  permis- 
sible, to  special  problems  which  would  indicate  the  scope 
of  the  work  which  the  laboratory  can  undertake;  staff 
— classes,  such  as  chemists,  physicists,  engineers,  as- 
sistants, together  with  the  number  of  each,  the  name 
of  the  person  in  charge,  and  approximate  time  spent 
on  research. 


'Frankfurter  Zeituno,  July   10;   Commerce  Reports,  Ocl.   9. 


A  committee  consisting  of  Grant  Hamilton,  represent- 
ing the  Department  of  Labor;  George  J.  Salmon,  U.  S. 
Bureau  of  Mines,  and  S.  A  Taylor,  representing  the 
Fuel  Administration,  has  been  formed  to  investigate 
mechanical  labor-saving  devices  relating  to  mining. 
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I  Industrial  News  from  Washington 

I  By  Paul  Wooton,  Special  Correspondent 

IminiiuHiiiiiiinminiiiiiiiiiiiniiiiiiiiiiiiiniiiinniiiiiiiiiimiiiniiiiiin  iiiiiiiiiiuuiiuimiiiiiiiiiiuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiniiiiin iiiiiiiiiiiiiiiiiiiii HHitiifflmn 


Report  on  Gold  Situation  Soon 

The  committee  appointed  by  the  Secretary  of  the  In- 
terior to  study  the  gold  situation  expects  to  submit  its 
report  before  the  middle  of  November,  practically  all 
those  having  replied  to  whom  questionnaires  had  been 
sent.  In  compiling  its  report,  the  committee  had  before 
it  yearly  statements  of  operations  of  all  gold  properties 
in  the  United  States  from  1913  to  this  time.  It  also  had 
the  opinions  of  all  operators  as  to  the  effect  of  a  con- 
tinuation of  present  conditions  on  their  production. 
None  of  the  deductions  of  the  committee  is  to  be  given 
out  in  advance  of  the  complete  report.  The  committee 
consists  of  Hennen  Jennings,  J.  H.  Mackenzie,  Charles 
Janin,  H.  D.  McCaskey,  and  F.  L.  Ransome. 


Revenue  Bill  Covers  Depletion 

An  addition  to  the  War  Revenue  Bill  to  read  as  fol- 
lows has  been  adopted  by  the  Senate  Committee  on 
Finance: 

In  the  case  of  mines,  oil  and  gas  wells,  other  natural  deposits, 
and  timber,  a  reasonable  allowance  for  depletion,  and  deprecia- 
tion of  improvements,  according  to  the  peculiar  conditions  in  each 
case,  based  upon  cost,  including  cost  of  development  not  otherwise 
deducted :  Provided.  That  in  The  case  of  such  properties  acquired 
prior  to  Mar.  1,  1913,  the  fair  market  value  of  the  property  (or 
the  taxpayer's  interest  therein)  on  that  date  shall  be  taken  in 
lieu  of  cost  up  to  that  date :  And  provided  further.  That  in  the 
case  of  mines,  oil  and  gas  wells,  discovered  by  the  taxpayer  and 
not  acquired  as  the  result  of  purchase  of  a  proven  tract  or  lease, 
where  the  fair  market  value  of  the  property  is  materially  dis- 
proportionate to  the  cost,  the  depletion  allowance  shall  be  based 
upon  the  fair  market  value  of  the  property  at  the  date  of  the 
discovery,  or  within  12  months  thereafter,  such  reasonable  allow- 
ance in  all  the  above  cases  to  be  made  under  rules  and  regula- 
tions to  be  prescribed  by  the  commissioner  with  the  approval  of 
the  secretary.  In  the  ease  of  leases  the  deductions  allowed  by  this 
paragraph  shall  be  equitably  apportioned  between  the  lessor  and 
lessee.  In  the  case  of  a  foreign  corporation,  the  deductions  under 
this  paragraph  shall  be  allowed  only  as  to  property  within  the 
United  States. 


Pyrite  Development  Checked 

Further  development  of  domestic  pyrite  deposits  is 
being  discouraged  by  the  Government.  This  condition 
has  been  brought  about  not  only  by  the  actual  develop- 
ment of  pyrite  properties  but  by  the  unexpected  growth 
in  sulphur  production  in  Louisiana  and  Texas.  When 
the  imports  of  Spanish  pyrite  first  were  curtailed,  it 
was  feared  that  it  would  be  impossible  to  produce  the 
necessary  sulphur  materials  in  this  country  to  take  the 
place  of  the  nonnally  heavy  imports  of  the  Spanish 
product.  The  point  now  has  been  reached,  however, 
where  there  is  danger  of  a  domestic  overproduction. 

Negotiations  are  now  in  progress  between  certain 
pyrite  producers  and  the  War  Industries  Board  as  to 
the  marketing  of  their  product.  On  account  of  their 
high  costs,  many  producers  are  not  willing  to  sell  on  a 
parity  with  sulphur.  Plants  in  the  vicinity  of  pyrite 
mines  are  now  required  to  use  that  material  instead  of 
sulphur,  so  long  as  the  pyrite  is  offered  on  a  parity  with 
the  sulphur  price.  Whether  a  higher  price  may  be 
charged  and  the  plants  still  required  to  use  that  ma- 


terial will  be  decided  at  the  conferences  now  in  prog- 
ress. The  opinion  is  expressed  that  the  negotiations  will 
result  in  a  satisfactory  agreement. 


Lead-Silver  Volatilization  Tests 

Reporting  on  experimental  work  being  done  in  lead- 
silver  volatilization,  the  acting  superintendent  of  the 
Salt  Lake  City  station  of  the  U.  S.  Bureau  of  Mines 
states : 

In  the  lead-silver  volatilization  work,  tests  have  been  con- 
ducted on  pure  minerals  in  a  small  electrical  furnace  with  the 
object  of  discovering  the  factors  that  interfere  with  and  assist 
in  the  recovery  of  silver.  Exceptionally  high  recoveries  of  oxide 
copper  were  made.  In  order  to  determine  just  what  results  could 
be  obtained  on  oxide  copper  ores,  a  series  of  experiments  has  been 
made,  on  both  a  large  and  a  small  scale.  In  practically  every 
test,  better  than  95%  of  the  copper  has  been  obtained,  and  as 
high  as  85%  of  the  silver  on  a  15-oz.  ore.  The  fume  has  varied 
from  36  to  40%  copper,  with  high  silver  and  gold  content.  The 
fume  is  easy  to  reduce  by  means  of  powdered  coke  and  lime- 
stone. 

No  loss  of  chlorine  was  encountered  in  the  various 
steps,  so  far  as  could  be  ascertained. 


Chromite  Import  Limit  Exceeded 

Immediate  suspension  of  all  shipments  of  chromite 
from  overseas  and  revocation  of  all  outstanding  licenses 
therefor  have  been  recommended  by  advisers  to  the 
War  Industries  Board  and  to  the  U.  S.  Shipping  Board. 
An  investigation  of  the  chromite  situation  has  developed 
that  imports  of  that  material  have  been  much  greater 
than  the  limits  set  by  the  restricting  orders.  This  has 
been  made  possible  by  the  loophole  in  the  original  order 
which  permitted  the  use  of  chromite  as  ballast.  The 
proposed  change  in  the  regulations  would  bar  the  im- 
portation of  chromite,  even  as  ballast. 


New  Engineer  Chief  Appointed 

A  new  chief  for  the  engineering  division  of  the  Ord- 
nance Department,  in  the  person  of  Brig.-Gen.  G.  W. 
Burr,  has  been  chosen.  General  Burr  succeeds  Brig.- 
Gen.  John  H.  Rice,  now  in  France  on  active  duty.  The 
former  is  at  present  the  representative  of  the  Ordnance 
Department  in  England.  Prior  to  that  assignment  he 
was  in  command  at  the  Rock  Island  Arsenal.  For 
many  jears  he  was  in  charge  of  ordnance  matters  in 
the  Philippine  Islands.  Col.  J.  B.  Dillard  is  acting  chief 
of  the  engineering  division. 


Milling  of  Graphite  Ore  Improves 

Decided  improvement  in  the  practice  at  graphite  mills 
in  Alabama  is  reported  to  the  U.  S.  Bureau  of  Mines  by 
one  of  its  engineers,  who  is  studying  graphite  condi- 
tions in  that  state.  Though  he  finds  widespread  in- 
efficiency on  the  part  of  the  labor  employed,  and  some 
inefficiency  on  the  part  of  its  supervision,  a  marked 
improvement  has  been  made.  No  difficulty  is  being  ex- 
perienced in  raising  No.  1  flake  to  88%,  with  good 
recovery. 


798 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  106,  No.  18 


^•^  ,     *  .*■■' 


L 


A   DETACHMENT   OF  THE    27TH   ENGINEERS,   PHOTOGRAPHED  WHH.E  STILL  ON  THIS  SIDE 


Let  the  Comfort  Fund  Do  Your  Work 

The  things  we  would  like  to  do  for  the  men  of  the 
mining  regiment  which  circumstances  prevent  can 
be  done  through  the  Comfort  Fund.  Hundreds  of  min- 
ing men  have  used  this  medium  for  showing  their  feel- 
ing toward  the  27th  Engineers,  and  it  gets  results. 

It  will  be  remembered  that  the  last  detachment  of  the 
regiment  to  go  across  was  furnished  a  band  through  the 
Fund.  It  also  carried  a  supply  of  smokes  and  consider- 
able athletic  equipment.  Those  who  gave  toward  these 
things  will  therefore  be  interested  to  hear  what  Cap- 
tain Balch,  who  commanded  the  unit  on  its  trip  over, 
has  recently  written  from  the  other  side.    He  says : 

On  disembarking  we  had  to  march  through  the  town  to  the  raU- 
road  station.  The  band  covered  itself  with  glory,  and  the  whole 
battalion  received  ^n  ovation.  The  Scottish  people  are  certainly 
ver>'  hospitable  at  times. 

After  our  Channel  trip  and  arrival  in  France,  we  had  a  stren- 
uous journey  to  our  station,  but  are  now  comfortably  located  In 
billets  in  an  old  French  town.  We  opened  the  boxes  and  dis- 
tributed the  tobacco  to  the  men  today,  and  they  were  very  glad 
to  receive  it. 

We  are  weU  equipped  in  the  line  of  athletic  supplies  as  com- 
pared with  some  of  the  other  units  near  here,  and  the  men 
appreciate  it  very  much.  Have  a  game  scheduled  for  next  Sun- 
•  lay  with  another  regiment. 

We  lost  four  men  coming  over,  who  were  sick  and  had  to  be 
transferred  to  the  hospital,  which  was  a  very  good  record,  con- 
sidering the  number  of  men.  Our  men  are  all  in  good  health 
now.  and  we  expect  to  get  in  some  good  hard  training  and  hope 
TO  Join  the  rest  of  the  regiment  soon. 

Join  the  rest  in  maintaining  the  Comfort  Fund.  The 
mining  regiment  is  your  regiment  and  deserves  your 
consideration. 

HOW  THE  COMFORT  FUND  STANDS 

Previously    Acknowledged    '^^•*??ZI 

C.    M.    Eye 10-00 

C    A    Burdick ''•"" 

Mining  and   Metals  Section,  National  Safety   Council.  .  125.00 

John    Herman 10.00 

Lane    Pearl     5.00 

W.    L.    Gibson 5.00 

C.    M.    Fenlon 10.00 

Charles    Ix;    Vasseur,    monthly 5.00 

B.    N.    Ja'  knon 10.00 

H.    A.    Johann 10-00 

Mr«.  A.   B.   Emery,  Messina,  Transvaal 10.50 

A.   C.   Sto<Jdard „5.00 

Robert   E.   Tally 25.00 

Total  $18,727.77 

Make  your  checks  payable  to  W.  R.  Tngalls,  treasurer 
(jf  the  AsHociation  of  the  27th  P^ngineers.  Because  of 
the  work  involved  in  administering  the  Comfort  Fund 
contributionH  are  acknowledged  only  by  publication  in 
the  Journal. 


The  Situation  in  the  Brass  Business 

Despite  the  drastic  curtailment  of  the  use  of  brass 
by  all  non-war  consumers,  there  still  is  an  important 
shortage  in  making  up  actual  war  needs.  Chairman 
Raruch  of  the  War  Industries  Board  says  that  produc- 
tion now  is  running  40%  below  the  demand. 

On  Aug.  29,  1918,  according  to  figures  compiled  by 
Everett  Morss,  chief  of  the  non-ferrous  tubing  section 
of  the  War  Industries  Board,  the  situation  stood  thus: 

THE   DAILY   REQUIREMENTS   IN   SHEET   AND   ROD   BRASS 

SHEET  BRASS,  LB.. 

Requirements  for  ordnance  ammunition,   etc 2,220,000 

Incidental   requirements    1,000,000 

Total    demands     3,220,000 

Actual    production 1,800.000 

Shortage      1,420,000 

ROD    BRASS,    LB. 

Requirements   for  ordnance,    ammunition,   etc 840,000 

Incidental   requirements    300,000 

Total   demands    1,140,000 

Actual    production    1,000,000 

Shortage     140,000 

Since  Aug.  29,  because  of  the  widespread  effect  of 
the  influenza  epidemic  among  employees  of  the  brass 
mills,  as  elsewhere,  the  situation  has  grown  materially 
worse,  and,  in  fact,  may  be  said  to  have  reached  a  crisis. 

Three  measures  of  relief,  in  the  opinion  of  the  chief 
of  the  non-ferrous  tubing  section  of  the  War  Industries 
Board,  appear  to  be  immediately  demanded.     They  are: 

1.  For  the  Government  to  release  soldiers  from  the 
camps  and  assign  them  to  the  brass  mills  in  sufficient 
number  to  make  up  lost  production  due  to  the  short- 
age of  labor. 

2.  For  the  War  and  Navy  departments  to  eliminate 
to  the  utmost  possible  extent  the  use  of  brass  in  various 
accoutrements  and  equipment  for  the  Army  and  Navy. 
Major  General  Goethals,  chief  of  the  division  of  pur- 
chase and  supplies  of  the  War  Department  and  a  mem- 
ber of  the  War  Industries  Board,  has  already  been  ad- 
vised by  Mr.  Morss  that  the  use  of  brass  buttons  on  uni- 
forms must  be  discontinued,  as  there  is  not  enough  of 
the  metal  available  for  this  purpose. 

•3.  A  more  vigorous  pruning  by  the  Government  of  its 
demands  for  other  uses,  and  the  employment  of  sharper 
restrictions  to  prevent  the  various  depai'tments  from 
demanding  more  than  their  actual  needs.  Specifications 
must  be  revised. 
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October  Mining  Dividends  companies  with  whom  the  a.  S.  and  R.  Co.  had  entered 

Dividends  disbursed  in  October,  1918,  by  29  United  ^^^o  long-term  contracts,  with  the  result  that  an  agree- 

States  mining  and  metallurgical  companies  making  pub-  "^«"t  has  been  reached.     This  factor,  coupled  with  the 

lie  reports  amounted  to  $5,658,584,  as  compared  with  '''"^^J  ^f['^"^  ^'^"^  *^^  improved  situation  in  Mexico. 

$9,778,910    paid    by    48    companies    in    October,    1917.  ff  "^^*'  *^'.  ^^Pf^^  to  report  earnings  sufficient  for 

Holding    companies    paid    $348,139    in    October,    1917,  '^'"^         '  t'^^'ITo".^.  .o. ..        , 

u  4-     ^+v,,-v,^  ,v,  n^f^K^v    1Q1Q      r^o   o^-        Tv/r     •  J         Net  income  amounted  to  $9,745,525.77,  and  permitted 

but  nothing  in  October,  1918.     Canadian,  Mexican  and  v   -j      .    ,•  ,  ^       ^  »o  r.,->.  r^..^  , 

dividend  disbursements  of  $3,954,949;  surplus  account 

MINING  uiviDEND.s  ^^^  Credited  with  $113,872.08.    The  net  amount  credited 

United  States  Mining  and  Metallurgical  ,  .  ,    j        .  ii  .     j  Ar>  nni   /<r>>-  n>« 

Companies  Situation  Per  Share         Total  TO  property  account  during  the  perioQ  was  $2,891,635.35 ; 

Am.  Smelters,  pfd.  A u.  s.-Mex.  $1.50  $148,013  and  the  total  charge  to  property  account  amounted,  on 

Am.  Smelters,  pfd.  B U.  S.-Mex.  1.25  44,242  j  nr\     tnin     j.      tot  nn  nnr-  n  An  nrr  J       J."  J        • 

.\rizona  Commercial,  c Ariz.  .50  132.500  June  30,  1918,  to  $133,905,840.87,  or  E  reduction  duriHg 

Bingham  Mines,  c Utah  .50  (a)  75,000  xi.^    lo    rvir>r.fV.c    r^■P    <tA  OKfi  Tn^  ai 

Caledonia,  l.s Ida.  .03  78,150  ^"6     l^    monthS    Ot    $4,»5U,70d.b7. 

Cardiff,  l.z Utah  .20  100,000 

Cons.  Interstate-Callahan,  l.z Ida.  .75  348,742  

Cre-*son  Cons.,  g Colo.  .10  122,000 

Dragon  Con.,  1.8 Utah  .01  18,750  ..    ,  .         ^^j 

HSc^ntl^aifu:;::,.;.:;;:;::.  a  :ll         \l\Z  Manganese  in  Wyoming 

Homestake,  g S.  D.  .50  125,580  t-,  -i  -,  ^  i  • 

Inspiration,  c Ariz.  2.00         2,363,934  r  ew    deposits    of    manganesc    Ore    are    known     in 

ironCap??'".'^  .■..■.....:::    Arfz.  .25  llfioi  Wyoming.     A  deposit  in  the  northern  part  of  Albany 

&a  Packard^^s '■'"' Nev^  Mj  29  122  County  was  examined  by  E.  L.  Jones,  Jr.,  of  the  U.  S. 

KbKc..V..-.;.......  ...    Mont.  :25  loS  Geological  Survey,  in  October,  1917.     It  was  being  ex- 

Ontario.s Utah  .50  75,000  ploited  by  the  Wyoming  Manganese  Co.,   of  Laramie. 

Portland,  g Colo.  .02  60,000  ./  o  o 

Richmond, Is Ida.  .01  8,400  At  the  time  the  deposit  was  visited  no  ore  had  been 

Rochester  Mines,  g Nev.  .02  40,000  ,   .  .  ,.,  ,  ,         ,      _..      ,  ,  ,     .     . 

shattuck  Arizona,  0 Ariz.  .50  175,000  shipped,    although   about   200   tons    of   Ore   containing 

Un?t'ed*Easte"rn,^g'.;;.'  ;.;'.;;';;     Ariz'.  ^05  68',  150  40%   Mn  was  on  the  dumps.     Later  in   1917  about  30 

u.liSS;;?"-.-.. :::::::::::    uillMex:  '.m  tlllllt  tons  of  high-grade  ore  was  shipped  to  a  mill  at  Boulder, 

wes'l'End?g^s..::'.V.".V..;;.:.:;::    &  :io  178;m9  Colo.,    for    experimental    purpo.ses.     The    development 

Wolverine',  c Mich.  1.00  601000  ^,ork  consisted  of  200  ft.  of  tunneling  connecting  with 

Canadian,  Mexican  and  Central  ,  a   shaft  25   ft.   dccp. 

American  Companies  Situation  Per  Share  Total 

Cons.  Min.  &  Sm.  Co..  c.z B.C.  $0.62J  $261,936  

El  Oro  Min.  and  Ry.,  g.s Mex.  .24  57,375 

KXunVc  ..■:..•..:  :.:.    Tc.  :SI        'ttS     Tin  Mining  in  Federated  Malay  States 

McKinley-Darragh-.Savage,  s Ont.  .03  67,431 

NipTssi^g^r'^'  ^°'"'°  On^  '25  loMOO         ^he  British  Board  of  Trade  Journal  for  Aug.  22  con- 

(a)  Payable  in  Liberty  Bonds.  tains  the  foUowing  report  on  the  tin-mining  industry 

Central  American  companies  paid  $1,131,950,  as  com-  of  the  Federated  Malay  States : 

pared  with  $1,287,137  in  October,  1917.  British  territory  produces  by  far  the  largest  share  of 

The  totals  for  the  first  ten  months  of  the  year  are  the  world's  supply  of  tin,  and  the  Malay   States  for 

as     follows:     Mining     and     metallurgical     companies,  m^^ny  years  have  been  the  chief  source  of  the  metal. 

$135,187,192;  holding  companies,  $1,728,438;  Canadian,  Last  year's  export  from  the  Federated   Malay   States 

Central  American,  South  American  and  Mexican  mines,  amounted  to  39,833  tons,  as  compared  with  43,870  tons 

$19,618,740.  ill  1916,  but  the  value  of  the  exports  rose  from  £7,526,- 

566  in  1916  to  £8,489,610  in  1917. 

T  t       f  C\  A  A/f   t    ]  "^^^  average  sterling  value  per  ton  in  Singapore  in 

imports  or  UreS  ana  iVietaiS  ^,^^rj  ^^^  ^213  2s.  7.3d.  (a  new  record) ,  compared  with 

Imports  of  antimony,  pyrites  and  manganese,  as  re-  £171  lis.  2.1d.  in  1916,  and  £153  4s.  3. Id.  in  1915.     In 

ported    by    the    U.    S.    Department    of    Commerce    for  no  previous  year  has  the  London  market  been  subjected 

August,    1918,   and  the   figures   for   August,    1917,    as  to  such  abnormal  pulsations  as  in  1917,  the  lowest  cash 

finally  revised,  are  as  follows:  price  quoted  being  £180  153.,  on  Jan.  1,  and  the  highest 

.August,  1917        August,  1918  £309  per  ton,  on  Dec.  21 — a  fluctuation  of  £128  5s. 

.Axtinony  ore,  contents,  lb 1,457,798  18,951  The  output  and  value  of  the  metal   from   the   four 

.\ntimony  matte,  regulus  or  metal,  lb 6,414,175  2,886,926  ■,    ■       i-,        jy    ^^         •  j.    \  i 

Pyrites,  long  tons 118,575  57,420  states  IS  Compared  in  the  following  table: 

Imported  from: 

CaMdiTngTons 48'90l  lutt  TONNAGE  AND  VALUE  OF  TIN  PRODUCED  IN  FEDERATED 

Manganeseore,longtons.'.'.. '.'.'.■.■.'.'.'.'.■.'. ..'.;!!  87',650  33',975  MALAY  STATES 

Imported  from  (in  part) :  1916  1917 

Cuba 4,860  972  States  Tons.  Value.  Tons.         Value. 

Brazil 79,511  25,520  Perak  27,242         £4,675,379  :i4,R43         £.';,2(i4.L'15 

British  India 1,500  1,650  Selaneor  12,241  2,099.072  10,960  2,323.541 

Negri    Sembilan  907  155,887  734  157,346 

Pahang  3,480  596.228  3,496  744,508 

\       -        •  Ci  ^J.'  J    r)     n      *  r^  Totals  43,870        £7,526,566  39,833        £8,489,610 

American  Smelting  and  Kenning  Co. 

In    its    twentieth    semi-annual    report,    covering    the 
period  ended  June  30,  1918,  the  American  Smelting  and         The  total  of  the  Fourth  Liberty  Loan  is  now  esti- 

Refining  Co.  refers  to  the  difficulties  which  have  arisen  mated  to  be  $6,500,000,000.     Oversubscription  in  every 

because  of  the  increase  in  operating  costs,  coupled  with  Federal  Reserve  district  is  indicated.     This  is  a  fitting 

a  stationary  income  on  account  of  fixed  contract  charges,  commentary  on  the  efforts  of  the  energetic  workers  who 

Many  of  the  company's  establishments  were  operating  have  made  the  loan  successful.    More  than  that,  it  shows 

at  a  loss.     The  matter  was  discussed  with  the  various  the  unity  and  purpose  of  the  citizenry  of  our  country. 
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Editorials 


Let  There  Be  No  Relaxation 

ONE  of  the  leading  German  newspapers  is  reputed 
to  have  made  the  remark  that  "If  the  Kaiser  really 
has  any  arrangement  with  Gott,  now  is  the  time  when 
he  needs  the  benefit  of  it." 

In  former  times  military  supremacy  has  been  deter- 
mined by  the  number  of  men  on  the  opposing  sides,  but 
the  comparison  has  not  always  been  numerical.  When 
the  arms  and  equipment  and  the  directing  genius  were 
equal,  two  opposing  armies  came  to  a  deadlock.  Indeed, 
a  defense  of  inferior  numbers  could  produce  that  result, 
the  offense  needing  always  to  have  a  certain  superiority. 

When,  however,  an  army  provided  with  firearms 
marched  against  an  army  of  bowmen  and  axmen,  a  nu- 
merically inferior  force  could  overwhelm,  for  one  man 
with  a  musket  was  superior  to  many  men  armed  only 
with  axes. 

In  the  present  war  the  opposing  armies  were  for  a 
long  time  nearly  equal  in  striking  power,  but  during 
the  last  six  months  the  Allies  have  acquired  a  distinct 
superiority,  and  that  superiority  is  increasing  every 
day,  owing  to  America's  exertion  of  mechanical  power. 
Owing  to  the  latter,  each  million  of  Germans  in  the 
field  may  be  opposed  by  a  million  of  Allies  multiplied 
by  3,  5,  10,  or  some  other  factor  which  represents  their 
enginery.  The  men  who  are  producing  the  engines 
in  the  shops  at  home  are  therefore  fighting  just  as 
much  as  the  men  who  are  using  them  in  the  field. 

The  time  is  therefore  coming,  if  it  has  not  already 
come,  when  the  Allies  will  possess  such  superior  power, 
through  their  guns,  gas  shells,  tanks,  aeroplanes,  mo- 
tor trucks,  etc.,  that  the  Germans  cannot  withstand 
them  at  all.  Probably  the  Germans  see  this,  and,  be- 
ing unable  to  create  an  equivalent  mechanical  power, 
owing  to  deficiency  of  material,  men,  etc.,  are  interested 
in  talking  about  peace  in  order  to  stave  off  the  inevi- 
table and  irresistible  invasion  of  Germany. 

The  job  is  going  to  be  done,  but  until  it  is  finished 
we  must  not  relax  one  ounce  in  our  efforts.  Relaxation 
is  the  one  thing  for  which  the  Germans  are  praying. 
Therefore  we  must  be  careful  not  to  play  into  their 
hands. 

Germany's  Economic  Position 

WHEN  the  war  began,  the  wealth  of  the  German 
Empire  was  estimated  to  be  $80,000,000,000.  This 
has  now  been  reduced  to  about  $50,000,000,000,  it  is 
.said,  while  the  national  debt  has  been  increased  to  about 
$58,000,000,000;  wherefore  the  statement  is  made  that 
"Germany's  debts  now  exceed  her  assets." 

We  do  not  know  whether  the  above  figures  be  ap- 
proximately correct  or  not,  but  we  do  know  that  the 
deduction  i.s  incorrect.  Germany's  debt  is  mainly  in- 
ternal, i.e.  the  German  people  as  a  whole  owe  it  to 
those  Germans  who  are  bondholders.  This  is  a  matter 
of    internal    distribution    of    wealth,    which    may    be 
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arbitrarily  readjusted.  It  has  nothing  to  do  with  the 
national  wealth.  Germany  possesses  the  same  land, 
forests,  mines,  factories,  houses,  railways,  municipal 
improvements,  etc.,  that  she  did  before  the  war.  She 
has  lost  nothing  of  her  material  resources  and  property, 
except  to  the  extent  that  her  metals,  chemicals,  etc., 
have  been  discharged  on  the  battlefields,  or  have  been 
supplied  to  her  allies,  whose  notes  are  probably  nc 
longer  good;  and  to  the  extent  that  the  fertility  of  her 
lands  have  been  robbed  and  her  railways  and  machinery 
have  been  impaired  by  wear.  All  of  this  may  be  loss 
enough,  but  it  is  a  long  way  from  spelling  bankruptcy, 
for  if  there  were  really  the  latter  the  people  would  not 
be  able  to  exist  at  all. 

On  the  other  hand,  Germany  still  possesses  th( 
machinery  and  treasures  that  she  has  looted  from  Bel- 
gium, Northern  France,  and  Russia,  estimated  by  M 
Cheradame  in  the  billions,  which,  of  course,  she  wil 
be  required  to  return.  It  is  not  unlikely  that  th( 
financial  arrangements  of  the  great  settlement  will  com- 
pel "the  Germans  to  cancel  their  indebtedness  amonj 
themselves  and  put  everything  in  a  common  pool  to  paj 
up  the  foreign  indemnities  for  restoration;  but  paj 
up  they  will  in  the  course  of  time. 

In  this  connection,  some  of  our  own  people  will  hav( 
to  revise  their  economic  ideas.  Already  there  is  agi 
tation  for  protective  duties  to  support  some  of  oui 
producers  who  have  sprung  into  being  during  th( 
stimulus  of  war  prices  and  now  foresee  extinction  unlesj 
aid  be  extended  to  them.  The  advocates  of  a  protective 
tariff  are  "barking  up  the  wrong  tree,"  as  one  of  ou) 
friends  has  aptly  put  it. 

The  war  has  made  us  a  creditor  nation.  Now,  ho\\ 
are  our  debtors  abroad  going  to  pay  their  interest  anc 
principal  unless  we  buy  things  from  them,  and  whal 
should  we  buy  unless  we  take  those  things  that  they  car 
supply  cheaper  than  we?  How  is  Germany  going  tc 
pay  her  foreign  debt?  She  will  have  very  little  to  sel 
except  her  work.  The  only  way  the  rest  of  the  work 
can  get  advantage  of  her  work  is  to  buy  from  her 
The  United  States  may  not  have  to  buy  directly  frorr 
Germany,  although  of  course  we  will  buy  some  things 
such  as  potash,  from  her.  We  may  sell  to  her  largely  oi 
copper  and  other  things.  She  will  sell  goods  to  Chins' 
and  other  countries,  and  we  shall  have  to  buy  froir 
them.  The  bankers  will  settle  the  triangular,  quin- 
tangular,  or  multi-angular  accounts,  and  this  is  the  onlj 
way  we  can  collect  our  foreign  credits. 


Coal  From  Lens 

PERHAPS  it  would  be  better  to  say  that  there  is  n( 
coal  in  Lens.  Probably  more  suffering  is  bom( 
throughout  France  for  lack  of  coal  than  for  the  lack  oJ 
any  other  one  commodity.  Frenchmen  have  generallj 
felt  that  if  their  armies  could  only  recapture  Lens  f 
great  part  of  the  suffering,  which  their  fellow  country 
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I  men  have  borne  uncomplainingly,  might  be  largely  or 
totally  eliminated.    Lens  has  been  taken,  but  a  dispatch 

,  from  Paris  informs  us  that  the  methodical  Gei'mans 
have,  as  usual,  completed  their  task  of  destruction  in 

'  the  vicinity  of  Lens  in  a  thorough  and  businesslike 
manner,  and  that  the  work  of  restoration,  no  matter 
how  actively  pushed,  will  not  permit  of  any  coal  being 

;  mined  this  winter.  A  period  of  reconstruction  of  a 
year  or  two  must  precede  production.  To  civilians  this 
is  a  hard  blow,  but  the  engineers  who  know  the  mines 
of  that  district  are  not  in  the  least  surprised. 

•  A  French  civilian,  speaking  recently  of  the  fuel  sit- 
uation in  France,  remarked:  "Our  soldiers  have  no 
fear  of  German  shot  and  shell.  They  feel  that  in  some 
way  their  women  at  home  will  get  food ;  but  they  know 
that  their  children  are  cold  and  will  be  so  until  after 
peace  is  declared.  That  thing  which  spurs  them  to 
the  utmost  endeavor  is  also  the  thing  that  may  weaken 
them  most." 

Some  of  us  were  a  little  inconvenienced  last  winter 
for  a  few  days,  and  thought  disagreeable  things  if  we 
did  not  say  them. 

During  the  coming  winter  we  may  have  a  few  more 
such  days,  but  before  complaining  let  us  recall  that 
those  who  have  been  holding  the  front  line  for  us  have 
had  four  years  of  coalless  winters  and  are  now  facins: 
another  with  so  little  of  complaint  that  many  of  us  had 
not  heard  that  they  were  even  short  of  coal. 


Dust  Abatement  in  Mines 

IN  THE  current  issue  we  publish  an  excerpt  from  a 
paper  on  "Dust  Abatement  in  Mines,"  presented  by 
Mr.  W.  0.  Borcherdt  at  the  recent  annual  congress  of 
the  National  Safety  Council.  We  are  glad  to  note  that 
Mr.  Borcherdt  takes  the  position  that  dust  of  all  kinds 
is  injurious  if  it  is  in  the  air  that  is  regularly  breathed 
by  miners  or  others.  Attention  has  been  directed  mainly 
to  finely  divided  siliceous  dust,  for  the  injurious  effects 
of  this  dust  have  been  investigated  with  a  considerable 
degree  of  thoroughness  in  Western  Australia,  South 
Africa,  and  in  our  own  country. 

The  statement  is  often  made  that  certain  kinds  of 
dust,  such  as  coal  dust  and  non-siliceous  dusts,  are  not 
harmful,  but  we  think  that  any  dust  taken  into  the  lungs 
in  sufficient  quantity  to  overcome  the  natural  rate  of 
elimination  must  accumulate,  and  though  it  may  not  in 
every  instance  do  injury  to  the  lung  tissue,  it  at  least  in- 
terferes with  the  efficiency  of  the  lung  cells  in  perform- 
ing their  function. 

The  solution  of  the  dust  problem,  reduced  to  its  sim- 
plest form,  necessitates  the  prevention  of  dust  entering 
the  lungs.  The  problem  has  been  attacked  from  several 
different  directions.  First,  an  attempt  was  made  to  in- 
duce the  miners  to  use  respirators,  but  these  did  not 
receive  ready  acceptance.  Next,  efforts  were  made  to 
prevent  dust  from  getting  into  the  air.  Drilling,  blast- 
ing, and  the  shoveling,  loading  and  unloading  of  ore  and 
waste  are  the  principal  causes  of  dust-charged  air. 
Dust-catching  bags  were  used  with  certain  types  of 
drills,  hollow  steel  and  water  sprays  with  others,  and 
outside  sprays  with  still  others.  The  hollow-steel  drill 
with  internal  spray  is  without  doubt  the  most  practi- 
cable arrangement  yet  devised  for  the  elimination  of 
dust  caused  by  drilling.     The  result  of  Mr.  Borcherdt's 


questionnaire  bears  this  out  and  agrees  with  our  opinion. 

Elimination  of  dust  resulting  from  blasting  opera- 
tions has  not  been  so  easily  accomplished.  The  first  at- 
tempt was  to  reduce  the  amount  of  dust  from  this 
source  through  confining  blasting  operations  to  the  end 
of  a  shift  and  allowing  a  sufficient  time  interval  for  the 
dust  to  settle.  This  was  only  a  partial  remedy.  The  next 
step  was  to  increase  the  quantity  of  air  in  circulation 
so  as  to  dilute  the  dust  in  suspension  to  a  relatively 
small  amount  per  unit  of  air  volume.  There  are  limits 
to  the  amount  of  air  in  circulation,  and,  if  these  are 
exceeded,  dust  is  picked  up  and  brought  into  circulation, 
defeating  to  a  considerable  extend  the  desired  end.  A 
great  increase  in  volume  of  air  also  operates  to  dry  out 
the  mine  and,  if  anything,  to  increase  the  dust  nuisance. 
Ventilation  will,  however,  always  be  an  important  fac- 
tor in  dust  control. 

In  handling  dry,  dusty  ore,  the  most  effective  pre- 
ventive seems  to  be  the  general  spraying  of  ore  piles 
with  water.  By  wetting  the  ore  sufficiently — and  this 
ir-  not  always  easy  to  do — much  dust  can  be  eliminated. 

We  are  inclined  not  fully  to  agree  with  Mr.  Bor- 
cherdt's view  that  dust  respirators  do  not,  in  general, 
present  any  hope  of  a  solution,  although  we  appreciate 
the  reasons  that  he  presents.  Our  own  experience  with 
different  types  of  respirators  inclines  to  the  belief  that 
much  can  be  done  to  improve  them.  At  the  Chemical 
Exposition,  held  recently  in  New  York,  we  had  an  op- 
portunity to  examine  closely  a  new  type  of  respirator, 
and  found  that  some  of  the  objectionable  features  of  the 
older  types  had  been  removed.  This  respirator  is  light, 
convenient,  and  as  comfortable  as  such  devices  can  be. 
The  filtering  area  is  large.  The  filter  disk  is  light,  po- 
rous and  an  effective  dust-stop. 

The  development  of  gas  masks  may  help  materially 
in  the  perfection  of  a  satisfactory  respirator.  It  is  ob- 
vious that  an  efficient  respirator  with  ample  filtering 
surface  will  meet  the  primary  requirement  of  prevent- 
ing dust  from  entering  the  lungs,  and  it  is  this  impor- 
tant fact  that  leads  us  to  take  the  position  that  as 
much  or  more  attention  should  be  directed  to  the  de- 
velopment of  a  respirator  as  to  the  perfection  of 
the  oxygen  apparatus.  We  do  not  advocate  the  uni- 
versal use  of  respirators,  but  rather  a  limited  use,  par- 
ticularly in  ore  shoveling  and  chute  loading. 

Dust  prevention  may  properly  be  considered  as  much 
a  part  of  the  duties  of  a  mining  engineer  as  mine  sur- 
veying. The  mine  office  should  be  equipped  with  dust- 
sampling  apparatus,  and  regular  surveys  of  dust  condi- 
tions should  be  a  part  of  the  routine  work  of  a  mine 
where  there  is  a  conspicuous  or  dangerous  amount  of 
dust.  There  is  no  panacea  for  dust,  but  by  intelligent 
application  of  the  various  methods  of  prevention  that 
mining  practice  has  evolved,  its  pernicious  effects  may 
be  greatly  lessened,  if  not  eliminated. 


In  the  midst  of  the  war  news,  the  wreck  of  the 
"Sophia,"  in  Lyn  Canal,  with  the  loss  of  both  passengers 
and  crew,  draws  attention  to  far-off  Alaska.  This  is 
the  time  of  year  that  miners  who  have  completed  their 
season's  work  leave  for  their  homes  in  the  States. 
Doubtless  many  of  them  were  on  board.  Our  hearts  go 
out  in  sympathy  for  those  who  lost  their  lives  in  this 
accident. 
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A  well-known  mining  man  writes  us  from  Africa,  his 
letter  being,  of  course,  a  long  time  in  coming,  as  fol- 
lows :  "I  see  that  Hoover  is  to  be  the  guest  of  the  British 
nation  shortly.  If  we  cannot  have  him  for  the  House  of 
Lords,  we  want  him  for  Westminster  Abbey,  when  you 
have  finished  with  him."  Our  correspondent,  by  the 
way,  is  an  Englishman. 


Among  the  most  audacious  gold  thieves  who  flourish- 
ed on  the  Westralian  fields  in  the  boom  days  was 
a  German  mine-manager  who  worked  in  with  another 
German,  the  owner  of  a  treatment  plant,  and  stole  amal- 
gam and  zinc-box  slimes  wholesale,  writes  "Oof  Bird" 
in  the  Bulletin.  Both  grew  very  wealthy,  and  when  the 
Chamber  of  Mines  detective  force  began  to  get  around 
they  hurriedly  left  the  country.  Another  was  an  as- 
sayer  with  a  small  reduction  plant,  who  had  a  baker 
as  a  partner.  The  baker  collected  telluride  ore  speci- 
mens on  his  rounds  and  secreted  them  in  the  loaves 
which  he  delivered  to  the  assayer.  A  lucrative  busi- 
ness was  done  in  this  way.  A  third,  head  of  a  syndicate 
of  three,  was  metallurgist  at  one  of  the  big  mines.  A 
barmaid  received  the  stolen  stuff  from  him  and  passed 
it  to  the  owner  of  an  alleged  gold-producing  show,  for 
treatment.  All  three  shared  alike  and  made  a  lot  of 
money.  Scores  got  nice-sized  parcels  of  gold  together 
and  then  went  out  into  the  bush  and  made  "new  finds." 
The  papers  raved  about  the  prospects  of  these  for  a  little 
while,  and  then  the  announcement  of  "a  return"  enabled 
the  finders  to  lodge  their  gold  in  the  bank  without 
questions  being  asked.  Nowadays  the  bank  officials  are 
more  inquisitive  and  the  police  more  watchful. 


At  that  time  [early  in  1859]  Comstock,  whose  name 
is  now  heard  in  all  parts  of  the  world  in  connection 
with  the  great  silver  lode  bearing  his  name,  was 
familiarly  known  to  the  miners  as  "Old  Pancake,"  wrote 
Dan  De  Quille  in  "The  Big  Bonanza."  Some  ladies 
from  Genoa  visited  the  mine,  attracted  by  the  reports 
of  its  great  richness  which  had  reached  the  town. 
Comstock  was  delighted,  showed  them  everything,  and 
gallantly  offered  each  lady  a  pan  of  dirt,  a  piece  of 
politeness  customarj-  in  California  in  the  early  days 
when  ladies  visited  a  mine.  "Old  Pancake"  was  anxious 
that  each  of  his  visitors  should  get  something  worth 
carrj'ing  home,  and,  by  means  of  sly  nods  and  winks, 
gave  one  of  the  workmen  to  understand  that  he  was 
to  fill  the  pans   from  the   richest  spot. 

One  of  the  ladies  was  young  and  very  pretty. 
Although  each  of  the  other  ladies  had  obtained  from 
$150  to  $200  in  her  pan,  Comstock  was  determined  that 
something  still  handsomer  should  be  done  for  this 
visitor.  When  her  pan  of  dirt  was  being  handed  up 
oat  of  the  cut  (that  is,  the  open  cut  run  into  the  lead), 
he  stepped  forward  to  receive  it,  and,  as  he  did  so, 
alyly  .slipped  into  it  a  large  handful  of  gold  which  he 
had  taken  out  of  his  private  purse.  The  result  was 
a  pan  that  went  over  $300,  and  "Old  Pancake"  was 
happy  all  the  rest  of  the  day. 


The  Eleventh  Engineers 

Thomas  M.  Johnson,  staff  correspondent  of  the 
Evening  Sun,  cabled  the  following  under  date  of  Oct. 
13: 

While  the  New  York  infantry  has  swept  the  Germans  from  the 
Argonne  forest  and  the  New  York  artillery  has  blasted  them 
from  their  trenches  along  the  Meuse,  the  New  Y^ork  railroad 
engineers  (the  Eleventh  Engineers)  have  been  behind  them  bring- 
ing up  the  rations  and  the  shells  that  feed  the  men  and  guns. 

The  troops  commanded  by  Col.  William  Barclay  Parsons,  who 
were  among  the  first  American  units  to  arrive  in  Europe  nearly 
a  year  and  a  half  ago,  laid  much  of  the  standard-gage  railroad 
track  behind  the  lines  that  was  needed  for  the  transportation  of 
supplies  for  the  St.  Mihlel  attack.  So  these  men  helped  in  the 
first  American  offensive. 

They  are  now  laying  track  and  running  trains  with  engines 
made  in  the  United  States,  marked  "U.  S.  A.,"  on  the  famous 
Verdun  battlefield,  hauling  monster  shells  for  the  heavy  guns  that 
are  blasting  the  trenches  of  the  Kriemhilde  Stellung. 

These  famous  troops,  who  jumped  into  the  first  Cambrai  battle 
one  year  ago  and  fought  beside  the  British,  are  now  so  expert 
that  they  can  lay  broad-gage  track  faster  than  the  infantry  can 
advance. 

Maj.  Walter  T.  Chevalieri's  battalion  broke  the  record  at  St. 
Mihiel.  This  was  the  result  of  experience  gained  with  the  British 
and  on  American  lines  of  communication,  where  these  engineers 
spent  several  months  prior  to  the  St.  Mihiel  attack. 

These  New  Yorkers  show  long  training  and  experience  in  every 
action.  Lean,  sunburned,  husky,  they're  tremendous  workers  and 
have  been  of  inestimable  value  to  the  First  Army  in  its  two 
attacks. 

The  Eleventh  Engineers  is  the  regiment  in  which 
Dwight  and  Stehli  are  officers,  and  in  which,  also,  was 
the  lamented  Irving. 


Trust  tha  Pumps 

By  D.  E.  Charlton 
I  'as  'card  of  pumps  gert,  I  'as  'eard  of  pumps  small, 
I  'as  'andled  them  many  a  yeai', 
An'  I  naws  all  about  'em  an'  naws  'ow  they  act 
An'  I'll  tell  'e,  there's  nothin'  to  fear 
If  there's  plenty  of  steam  an'  tha  gaskets  'old  tight, 
An'  tha  win'bore  is  clear  in  tha  sump. 
If  it's  sinkin'  or  minin'  an  water  shows  h'up, 
Don't  thee  worry  or  fret — trust  tha  pump. 

Wen  I  think  o'  tha  minin'  I  'as  done  back  long  we 

An'  tha  minin'  I's  done  over  'ere, 

I  can  truthfully  say  that  tha  troubles  I've  'ad 

Are  a  'eap,  but  tha  one's  I  'old  dear 

Ain't  tha  troubles  with  pumps,  for  I  naws  bloody  well, 

That  each  time  there  wuz  water  to  face, 

I  'as  banked  on  m'  pumps  an'  they  hasn't  lost  yet. 

An'  they  always  come  firs'  in  tha  race. 

I  ain't  sayin'  as  'ow,  if  tha  water's  too  much. 
That  there's  no  chance  to  drown'  h'out  tha  mine, 
Bui  jua'  crowd  in  tha  pumps,  an'  soon  thee  will  see 
That  tha  bailin's  a  matter  o'  time. 
Thee  can  fill  h'up  tha  drif  with  a  bulk'ead  an'  such, 
But  w"en  water  starts  in  pourin'  through, 
There's  but  one  way  to  stop  un  an'  that  is,  m'son. 
To  start  up  tha  pumps — see  thee  do. 

'Andlin'  water  s'like  minin',  its  in  all  nawin'  'ow. 

So  jus'  take  this  'ere  bit  from  me — 

Make  sure  w'en  tha  driftin'  is  like  to  be  wet 

That  tha  rumps  is  all  'andy,  an'  see 

Th.it  there's  plenty  o'  gaskets  an'  pipe  lyin'  round — 

No  tellin'  'ow  fas'  thee  mus'  jump 

Wen  tha  water  starts  comin',  it's  'urry,  m'son — 

But  thee's  safe  enough  then,  trust  tha  pump. 
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This  index  is  a  convenient  reference  to  the  current  Uteratuie 
of  mining  and  metallurgy  published  in  all  of  the  important  periodi- 
cals of  the  world.  We  will  furnish  a  copy  of  any  article  (if  in 
pi-int)  in  the  original  language  for  the  price  quoted.  Where  no 
price  is  quoted  the  cost  is  unknown.  Inasmuch  as  the  papeis 
must  be  ordered  from  the  publishers,  there  will  be  some  delay  for 
the  foreign  papers.  Kemiltance  must  be  sent  with  order.  Coupon.s 
are  furnished  at  the  following  prices:  20c.  each,  six  for  $1,  33  for 
$5,  and  100  for  $15.  When  remittance  are  made  in  even  dollars, 
we  will  return  the  excess  over  an  order  in  coupons  if  so  requested. 


COPPER 

9978 — ARIZONA — Cunningham     Pass     District,     xVrizona. 


W. 


Tovote.  (Min.  and  Sci.  Press,  July  6,  1918;  2  pp.,  illus.)  20c. 
I  9979 — ARIZONA— The  Jerome  District  of  Arizona.  J.  R.  Fin- 
llay.  (EnK.  and  Min.  Journ.,  Sept.  28,  and  Oct.  5,  1918;  Hi  pp., 
I  illus.)    20c. 

I  9980 — LEACHING — Copper  Leaching  by  Salt  Water  and  Sul- 
, phurous  Gases.  C.  S.  Vadner.  (Min.  and  Sci.  Press,  Oct.  5, 
11918  ;  IJ  pp.)   20c. 

(  9981 — METALLOGRAPHY  AND  HEAT  TREATMENT  of 
I  Metals  Used   in  Aerophme   Construction.     P.   Grotts.      (Chem.   and 

Met.  Eng.,  Sept.  15,   1918;   4i  pp.,  illus.)   Fourth  article  of  series. 

9982— REVERBERATORY  FORE-HEARTHS.  Lindsay  Dun- 
can.     (Eng.  and  Min.  Journ.,   Sept.   21,   1918  ;   i  p.,   illus.)    20c. 

9983 — SMELTERY — The  United  Verde  Extension  Mining  Co.'s 
Smeltery  ?nd  Converter  Plant.  F.  E.  Nichols.  (Eng.  and  Min. 
.lourn..  Oct.  19,  1918  ;  4  pp.,  illus.)   20c. 

9984.  UTAH  COPPER  CO.,  The.  T.  A.  Rickard.  (Min.  and 
Sci.  Press,  Oct.  5  and  12,  1918;  16i  pp..  illus.)  First  two  of  a 
series  of  articles  dealing  with  history  of  the  enterprise.     40c. 

GOLD  DREDGING,  PLACEK  MIXING,  ETC. 

9985 — BRITISH  COLUMBIA — Placer  Gold  Mining  in  the 
Fi-aser  River.  E.  A.  Haggen.  (Min.  and  Eng.  Rec,  July  31, 
1918;   2i  pp.,   illus.)      20c. 

9986 — SAFETY  RULES  for  Gold  Dredges,  Effective  Jan.  1. 
1919.      (Ind.  Accident  Com.  of  State  of  Calif.,  1918  ;   40  pp.) 

GOLD    AND    SILA'ER — CYANIDING 

9987 — LITIGATION — Similarities  in  the  Legal  Aspects  of  Some 
Flotation,  Cyanidation  and  Filtrations  Litigation.  R.  C.  Canby. 
(Bull.,  Can.  Min.  Inst.,   Sept.,   1918;   lOi  pp.) 

9988 — MEXICO — Notes  on  the  Cyanidation  of  Silver  Ore  at 
El  Paso,  Mexico.  F.  A.  Malins.  (Min.  and  Sci.  Press.,  Sept.  28, 
1918  ;    l?t   pp.)      20c. 

GOLD   AND  SILVER — GENERAL 

9989 — ARIZONA  UNITED  MINING  CO.  Harry  E.  Scott. 
(Eng.  and  Min.  Journ.,  Oct.  19,  1918;   i  p.,  illus.)      20c. 

9990 — LIXIVIATION — Oficina  de  Lixiviacion  de  Ticapampa. 
(Bol.  de  Minas,  Lima,  Peru,  June,  1918  ;  10  pp.) 

9991 — NEVADA — Effect  of  the  War  Upon  Tonopah  Mining. 
Jay  A.  Carpenter.  (Eng.  and  Min.  Journ.,  Oct.  5,  1918;  3J  pp., 
Illus.)      20c. 

9992 — ONTARIO — The  Mining  Industry  in  That  Part  of  North- 
ern Ontario  Served  by  the  Temiskaming  &  Northern  Ontario  Ry. 
During  1917.  Arthur  A.  Cole.  (Temiskaming  &  Northern  Ont. 
Ry.  Commission,  1918  ;  18  pp.,  illus.) 

9993 — PERU — Explotation  de  Las  Minas  de  Collaracra.  Luis 
Benjamin  Jiiramillo.  (Bol.  de  Minas,  Lima,  Peru,  June,  1918;  8 
PP) 

9994 — WESTERN  AUSTRALIA — Gold  Mining  in  Western 
Australia — III.  The  Present  Position  and  Outlook  of  the  Kal- 
goorlie  Mines.  Thomas  Buteman.  (Chem.,  Eng.  and  Min.  Rev., 
Aug.  5.  1918;  5|  pp.,  illus.)  Continuation  of  article  previously 
indexed. 

IRON    ORE  DEPOSITS,  MINING,   ETC. 

9995— ORE  DEPOSITS — On  the  Microstructure  of  Certain 
Titanic  Iron  Ores.  Chas.  H.  Warren.  Econ.  Geol.,  Sept.,  1918 ; 
34  pp.,  illus.)      60c. 

9996— SHAFT  SINKING  at  the  Seneca  Mines.  W.  V.  Featherly. 
(Eng.  and  Min.  Journ.,  Sept.  28,  1918  ;  li  pp.,  illus.)     2uc. 

IRON   AND   STEEL  METALLURGY 

9997 — BASIC  STEEL — The  Influence  of  Some  Elements  on 
the  Tenacity  of  Basic  Steel,  with  a  New  Formula  for  Calculating 
the  Maximum  Load  from  the  Composition.  Andrew  McWilliam. 
(Advance  copy,  Iron  and  Steel  Inst.,  Sept.,  1918  ;  13  pp.,  illus.) 

9998 — BLAST-FURNACE  PRACTICE — A  Few  Notes  on  Bosh 
Tuyeres.  .1.  Hollings.  (Advance  copv,  Iron  and  Steel  Inst., 
Sept..  1918  ;  9  pp.,  illus.) 

9999 — BLAST  FURNACES — Recovery  of  Potash  from  Iron 
Blast  Furnaces  and  Cement  Kilns  by  Electrical  Precipitation. 
Linn  Bradley.  (Journal.  Ind.  and  Eng.  Chem.,  Oct.,  1918 ;  33 
pp.) 

10000 — COOLING  OF  STEEL  in  Ingot  and  Other  Forms.  J.  E. 
Fletcher.  (Advance  copy,  Iron  and  Steel  Inst..  Sept.,  1918 ;  40 
pp.,  illus.') 

10001 — FERROALLOYS.  The.  J.  W.  Richards.  (Journ.  Ind. 
and  Eng.  Chem.,  Oct.,  1918;  2%  pp.) 

10002 — MALLEABLE  CAST  IRON — Phosphorus  in  Malleable 
Cast  Iron.  J.  H.  Teng.  (Advance  copy,  Iron  and  Steel  Inst., 
Sept.,  1918  ;   19  pp.,  illus.) 

10003 — OPEN-HEARTH  FURNACE  DESIGN,  The  Principles 
of.  Chas.  H.  P.  Baglev.  (Advance  copy,  Iron  and  Steel  Inst., 
l>ept.,  1918  ;  19  pp.,  illus.) 


10004— PHOTOMICROGRAPHY— A  Tele.scopic  Focussing  Ap- 
paratus for  Photomicrography.  A.  F.  Hailimond.  (Advance  copy, 
Iron  and  Sleel  Inst.,  Sept.  1918;   3  pp.,   illus.) 

10005— REFRACTORY  MATERIALS— The  Standardization  of 
Tests  for  Refractory  Materials.  Communicated,  with  introduction 
by  Cosmo  Johns.  (Advance  copy,  Iron  and  Steel  Inst.,  Sept.,  1918  ; 
■52  pp.,  ilius.) 

10006— STEEL  WORKS— Broken  Hill  Proprietary  Company's 
iron  and  Steel  Works,  Newcastle.  (Chem.  Eng.  and  Min.  Rev., 
Aug.   5,  1918;   lOJ  pp.,  illus.)      40c. 

10007— WASTE  HEAT— The  Utilization  of  Waste  Heat  from 
Open-Hearth  Furnaces  for  the  Generation  of  Steam.  Thos.  B. 
Mackenzie.  (Ad\ance  copy.  Iron  and  Steel  Inst.,  Sept..  1918;  24 
pp.,   illus.) 

LEAD   AND    ZINC 

10008— CALIFORNIA— The  Utacala  Zinc  Mine  and  Its  Calcining 
Plant.  Ueo.  H.  Ryan.  (Salt  Lake  Min.  Rev.,  Oct.  15.  191«  ;  2i 
pp.,  illus.)      20c. 

10009— FLOTATION-The  Development  of  Flotation  at  the 
Broken  Hil!  Proprietary  Mine,  Australia.  Edwin  T.  Henderson. 
(Min.  and  Sci.  Press,  Sept.  21,  1918;  4^  pp.,  illus.)      20c. 

10010 — METALLURGY — La  Industria  del  Plomoy  Sus  Recientes 
Progress.      (Revista  Minera,  Sept.   1  and  8,   1918  ;   8  pp.) 

10011 — ROASTING — New  Merfon  Roasting  Furnace  for  Blende. 
(Eng.  and  Min.  Journ.,  Sept.  28,  1918;  1  p.,  illus.)     20c. 

10012— SHEET  ZINC  for  Roofing.  W.  H.  Seamen.  (Eng.  and 
Mm.  Journ.,  Oct.  5,  1918;  10  pp.,  illus.)  Reprinted  from  Eng.  and 
Mm.  Journ.  Oct.  24,   1896. 

10013 — SINTERING  and  Charge  Delivery  at  the  Bunker  Hill 
Plant.  C.  T.  Rice.  (Eng.  and  Min.  Journ.,  Oct.  12,  1918  ;  8i  pp.. 
i!Ius.)      20c. 

OTHER  METALS 

-0014 — ALUMINUM  and  Its  Light  Alloys — III.  Paul  D.  Mercia. 
(Chem.  and  Met.  PJng.,  Sept.  15,  1S18  ;  6i  pp.,  illus.)  Conclusion 
of  article  previously  indexed. 

10015 — ALUMINUM — The  Remelting  of  Aluminum  Pig  in  the 
Electric  Furnace.  D.  D.  Miller.  (Chem.  and  Met.  Eng.,  Sept.  1, 
1918  ;   4  PP  ,  illus.) 

10017 — MANGANESE — The  Arkansas  Manganese  Field.  Dwight 
E.  Woodbridge.     (Eng.  and  Min.  Journ.,  Oct.  12,  1918;  IJ  pp.)  20c. 

10018— MANGANESE  DEPOSITS  of  East  Tennessee.  G.  W. 
Stose  and  F.  C.  Shrader.  (Vol.  VIII.,  Tenn.  Geol.  Surv.,  July, 
1918;   55  pp.,  illus.) 

10019 — MANGANESE  DEVELOPMENT  In  Virginia.  Marshall 
Haney.     (Eng.  and  Min.  Journ.,  Oct.  19,  1918  ;  3  p.,  illus.)     20c. 

10020 — MOLYBDENUM,  Production,  Properties  and  Uses.  Wm. 
Poole.  (Queensland  Govt.  Min.  Journ.,  Aug.  15,  1918;  4  pp.) 
From  the  Australasian  Chemist  and  Metallurgist,  June,  1918. 

10021 — PLATINUM — Regulations  of  the  War  Industries  Board 
for  Licensing  Platinum.  (Eng.  and  Min.  Journ.,  Oct.  5,  1918;  IJ 
pp.)      20c. 

10022— QUICKSILVER  in  California.  (Chem.  and  Met.  Eng., 
Sept.  1,  1918  :  4  pp.,  illus.) 

10023— QUICKSILVER  AND  ANTIMONY  Discoveries  in  Cen- 
tral Idaho.  Robert  N.  Bell.  (Bull.  1,  Idaho  Min.  Dept.,  July  25, 
1918;  12  pp.) 

10024 — TIN — Consumption  and  Conservation  of  Tin.  (Chem. 
and  Met.  Eng.,  Aug.  15,  1918;  13  pp.,  illus.) 

10025 — TUNGSTEN  Within  the  Empire.  Sydney  J.  Johnstone. 
(Journ.  of  Soc.  of  Chem.  Ind.,  Sept.  16,  1918;  2J  pp.) 

NON-METALLIC     MINERALS 

10026— ABRASIVE  MATERIALS  in  1917.  Frank  J.  Katz. 
(Mineral  Re.sources  of  the  U.  S.,  1917 — Part  II,  1918;  20  pp.) 

10027— AbBESTOS  in  1917.  J.  S.  Diller.  (Mineral  Resources 
of  the  U.  S.,  1917 — Part  II,  1918  ;  8  pp.,  illus.) 

10028 — OHROIME — Le  Chrome.  Ses  Origines.  Ses  Gisements, 
Ses   Usa-ies.      (Metaux,   Alliages  et   Machines,   Aug.,    1918;    5   pp.) 

10029 — ::HR0MITE  in  1917.  J.  S.  Diller.  (Mineral  Resources 
of  the  U.  S..  1917 — Part  I;   11  pp.,  illus.) 

10030— MAGNESITE— Mining  and  Calcining  Magnesite  in 
Napa,  Cal-f.     (Min.  and  Sci.  Press,  Oct.  5,  1918;  IJ  pp.,  illus.)  20c. 

10031 — NITRATE — Recent  Developments  in  the  Chilean  Nitrate 
Industry.  Donald  F.  Irvin.  (Eng.  and  Min.  Journ.,  Sept.  21, 
1918  ;    §   p.)      20c. 

10032 — NiTRATE  DEPOSITS  of  Southeastern  Oregon.  Ira  A. 
Williams.      (Min.  and  Sci.  Press,  Aug.  31,   1918;   4i  pp..  illus.)   20c. 

10033 — NITRATES — Determination  of  Nitrates  in  Caliche  and 
Its  Products  J.  E.  Clennell.  (Eng.  and  Min.  Journ.,  Oct.  12, 
1918  ;   3   pp.)      20c. 

10034— POTASH — The  Estimation  of  Potash.  Bertram  Blount. 
(Chem.  Engr.,  Aug..  1918;  2  pp.)      Taken  from  Chem.   News. 

10035 — PYRITE  MINING  at  Kershaw,  S.  C.  Joel  H.  Watkins. 
(Eng.  and  Min.  Journ.,  Sept.  21.  1918;  4i  pp.,  illus.)      20c. 

10036 — S.^LT — Intrusive  Origin  of  the  Gulf  Coast  Salt  Domes. 
G.  Sherburne  Rogers.     (Econ.  Geol..  Sept.  1918;  43  pp..  illus.)    60c. 

10037 — SOUTH  AFRICA — The  Non-Metallic  Minerals  of  the 
Union.     T.  G.  Trevor.      (So.  Afr.  Min.  Journ.  Aug.  10.  1918;  2  pp.) 

PETROLEUM  AND  NATURAL  GAS 

10038 — IiA.TIN  AMERICA — La  Explotacion  del  Petroleo  en  la 
America  Li;tina.  Wm.  A.  Reld.  (Bol.  de  Minas.  Lima.  Peru, 
June,  1918  :  121  pp.) 
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10039 — OIL  SHALE — The  Jenson  Eduction  Oil  Shale  Process. 
J.  B.  Jsnfaon.  (Salt  Lake  Min.  Rev.,  Sept.  15,  1918;  3g  pp., 
illus.)     I'Oo. 

10040 — RESOURCES — Petroleum:  A  Resource  Interpretation. 
Chester  G.  Gilbert  and  Joseph  E.  Pogue.  (Bull.  102,  part  6 
U.  S.  Xat.  Museum.  Mineral  Industries  of  the  U.  S.,  1918;  (6 
pp.,  illus.) 

100  41 — TEXXESSEE.  The  Glenniary  Oil  Field.  L.  C.  Glenn. 
(Vol.  VIII..  Tenn.  Geol.  Surv..  July,  1918;  SJ  pp.) 

10042 — ^^YOMIXG — The  Salt  Creek  Oil  Field.  Wyoming.  Car- 
roll H.  \\\Kemann.  (Bull.  670.  U.  S.  Geol.  Surv.,  1918;  52  pp., 
illus.) 

ECONOMIC  GEOLOGY — GENERAL, 

10043 — ALASKA — The  Structure  and  Stratigraphy  of  Gravina 
and  RevMlagigido  Islands.  Alaska.  Theodore  Chapin.  (Prof. 
Paper  120 — D,  U.  S.  Geol.  Surv.,  Aug.   22.   1918;   IS  pp.,  illus.) 

10044 — ORE  DEPOSITS — The  Evolution  of  Ore  Deposits  from 
Igneous  Magmas.  W.  H.  Goodchild.  (Min.  Mag.,  July,  1918; 
Hi  pp.,   illus.)     Continuation  of  article  previously   indexed. 

MINING — GENERAL 

10045 — ACCIDEXTS — What  Relation  Has  Labor  Turnover  to 
Mining  Accidents?  Robert  Johnson.  (Paper  before  National 
Safety  Council.  Sept.,  1918;  2i  pp.) 

10046 — ACCIDENT  RECORDS — Results  Obtained  by  Keeping 
Mine  Accident  Records.  Albert  H.  Fay.  (Paper  before  National 
Safety  Coui  cil,  Sept.  1918:  7  pp.;  reprinted  in  Eng.  and  Min. 
Journ.,  Oct    19.   1918.) 

10047 — ALASKA — Mining  in  Alaska  Under  War  Conditions. 
P.  C.  Stoes.s.     (Eng.  and  Min.  Journ..  Oct.  5,   1918;  4  pp.)      20c. 

10048 — ALASKA — The  Upper  Chitina  Valley,  Alaska.  Fred  H. 
Mofflt  and  R.  M.  Overbeck.  (Bull.  675,  U.  S.  Geol.  Surv.,  1918  ; 
82  pp..  illus.) 

10049 — .ARIZONA — Valuation  of  Mines  in  Arizona.  E.  Jacobs. 
vEng.  and  Min.  Journ.,  Oct.  12,  1918;   2  pp.)    20c. 

10050— BRITISH  COLUMBIA — Minerals  of  British  Columbia. 
E.  Jacobs.     (Can.  Min.  Journ.,  Sept.  1,  1918;  4i  pp.) 

10051 — DRILLING — Abatement  of  Dust  from  Drilling  Opera- 
tions bv  the  Use  of  Water  Drills.  W.  O.  Borcherdt.  (Paper  be- 
fore Xatio:i?l  Safety  Council,  Sept.  1918;  9  pp.) 

10052 — DUST — The  Effects  of  Dust  Inhalation.  J.  S.  Haldane. 
(Journ.   Chem..   Met.  and  Min.   Soc,   July,    1918;    5i   pp.)      60c. 

10053 — EXPLOSIVES — Safety  In  the  Use  of  Explosives.  Arthur 
Lailotte.  (.Paper  before  National  Safety  Council,  Sept.  1918 ; 
12J   pp.) 

10054 — HEALTH — The  Effects  of  the  Use  of  Pneumatic  Tools 
on  the  Nervous  System.  Francis  M.  Barnes.  (Paper  before 
National  Safety  Council,  Sept.,  1918;  5  pp.) 

10055 — HOISTIXG  by  Stages  from  Deep  Mines.  R.  A.  Balzari. 
tMin.  and  Sci.  Press,  July  13.  1918;  13  PP.,  illus.)     20c. 

10056 — MANITOBA — Mining  in  Northern  Manitoba.  J.  A. 
Campbell.    (Eng.  and  Min.  Journ..  Oct.  19,  1918;  2  pp.,  illus.)   20c. 

10057 — .MEXICO — Bibliografia  Geologica  y  Minera  de  la  Re- 
publica  Mo:;icana.  1915-1918.  Rafael  Aguilar  y.Santillan.  (Bol. 
Minero,  Mar.  and  Apr.,  1918;  14  pp.) 

10058 — ORE  CAR  Designed  at  Hecla  Mine.  C.  T.  Rice.  (Eng. 
and  Min.  Journ..  Sept.  21,  1918;  3i  pp.,  illus.)     20c. 

10059 — PERU — La  Mineria  en  Ancash.  Luis  Benjamin  Jara- 
millo.     (Bol.  de  Minas,  Lima,  Peru,  June,  1918  ;  10  pp.) 

10060 — SHAFT  SINKING  at  the  Seneca  Mines.  W.  V.  Feather- 
ly.     (Eng,  and  Min.  Journ.,  Sept.  28,  1918;   13  pp.,  illus.)     2Uc. 

10061 — 5vTATION  POSTS — Concrete  Foot  Blocks  for  Station 
Posts.  C.  T.  Rice.  (Eng.  and  Min.  Journ.,  Sept.  21,  1918;  §  p., 
illus.)     2<>c. 

10062 — SLRVEYIN(j — Common  Methods  of  Determining  Lati- 
tude and  Azimuth  Useful  to  Engineers  and  Surveyors.  Com- 
piled by  Harry  J.  Wolf.  (Quart.  Colo.  School  of  Mines,  July, 
1918:   11  pp.) 

10063— TIMBERING — A  Reenforced  Drift  Set.  James  E.  Hard- 
ing.     (Eng.  and   Min.   Journ..  Oct.   19,   1918;    1  p.,   illus.)      20c. 

10064 — VENTILATION — Practice  of  Mine  Ventilation.  Chas. 
A.  Mitke.  (Paper  before  National  Safety  Council,  Sept.,  1918; 
5  pp.) 

FLOTATION 
(See  also   "Lead   and  Zinc") 

10065 — •"OLLOIDS  in  Flotation.  Jackson  A.  Pearce.  (Min. 
and  Sci.  Press.  Oct.  12,  1918;  2}i  pp.,  illus.)     20c. 

10066  —  FLOW-SHEETS  —  Flotation  Flow-Sheets.  Algernon 
Del  Mar.     (Min.  and  Sci.  Press.  Sept.  7,  1918;  13  pp.,  illus.)     20c. 

10067 — LITIGATION — Similarities  in  the  Legal  Aspects  of  Some 
Flotation.  Cvanidation  and  Filtration  Litigation.  R.  C.  Canby. 
(Bull.  Can.  Min.  Inst.,  Sept.  1918;   lOJ  pp.) 

ORE  DRESSING — GENERAL 

10068 — MILLING — The  Morale  of  Mill  Crews.  Paul  T.  Bruhl. 
(EnK.  and  Min.  Journ.,  Oct.  12,  1918;  2  pp.)     20c.. 

10069 — SAFETY — Hazards  and  Safeguards  in  Ore-Dressing 
PlantH.  John  Stuart  McKalg.  (Paper  before  National  Safety 
Council.  Sept..  1918;  74  pp.,  Illus.) 

10070 — P;«"REKNING — Mechanical  Screening  of  Wet  Pulp.  H. 
A.   Megraw.      fEng.  and   Min.  Journ..  Sept.   21,  1918;   2   pp.)      20c. 

METALLURGY — GENERAL 

10071 — ALLOY.S — The  Pyrophoric  Alloy  Industry.  Alcan 
Hlrnch.  (Journ.  Ind.  and  Eng.  Chem.,  Oct.,  1918;  2J  pp.)  Paper 
befori?  Fourth  National  Exposition  of  Chemical  Industries,  Sept. 
27,  1918. 

10072 — BRASS  MELTING — The  Present  Status  of  Electric 
Bra«»«  M«'ltlng.  H.  M,  Sf.  John.  fChem.  and  Met.  Eng.,  .Sept. 
16.   1918:   S  pp..  IIIUH.) 

10073 — ELECTROCHKMI.STRY  and  National  Economy.  Colin 
O  Fink.  (Advance  copy.  Am.  Eleclrochcm.,  Soc.  Apr.,  1918; 
«  pp  > 

10074— K>PANSION  OF  METALS  by  Henl  Tohn  Roger 
rMln.  and  t>cl.  Vrt-nn.  July  27,  1918;  )  p  )     20c. 


10075— MELTING  FURNACE — Electric  Furnace  for  Melting 
Alloys.  Wni.  H.  Easton.  (Elec.  Wld.,  Aug.  17,  1918;  2  pp.,  Illus.) 
Describes  furnace  in  operation  at  plant  of  Driver-Harris  Co.     20c. 

10076— METALLOGRAPHY     AND     HEAT     TREATMENT     of 
Metals  Used   in  Aeroplane  Construction.     F.  Grotts.      (Chem.  and    ' 
Met.  Eng.,  Sept.  15,   1918;  44  pp.,  illus.)     Fourth  article  of  series. 

10077 — REFRACTORIES — Carborundum  Refractories.  S.  C. 
Linbarger.     (Journ.  Ind.  and  Eng.  Chem.,  Oct.,  1918  ;  2S  pp.,  illus.) 

10078 — REFRACTORIES — Recent    Developments    in    Ceramics. 

A.  V.    Bleinmger.       (Journ.    Ind.   and    Eng.    Chem.,    Oct.,    1918  ;    2\ 
pp. )      Paper   before    Fourth   National   Exposition   of   Chemical   In-    ' 
dustries,  Sept.  26,  1918. 

10079— REFRACTORIES — The  Manufacture  of  Ceramic  Wares 
in  the  Unior.  of  South  Africa.     John  Adams.      (So.  Afr.  Journ.  of    , 
Industries.  May,   1918;   12i  pp.) 

10080— Ri:FRACTORY  MATERIALS— Relative  Volatilities  o|  , 
Refractory  Materials.  Wm.  Roy  Mott.  (Advance  copy,  Afl^i 
Electrochem.  Soc,  Sept. -Oct.,  1918;  34  pp.,  illus.)  ^ 

10081 — REFRACTORY  MATERIALS — The  Standardization  of 
Tests  for  Refractory  Materials.  Communicated,  with  introduc- 
tion bv  Cosmo  Johns.  (Advance  copy,  Iron  and  Steel  Inst.,  Sept., 
1918;   32   pp.,   illus.) 

10082 — ROASTIN(3 — New  Merton  Roasting  Furnace  for  Blende. 
(Eng.  and  IMin.  Journ.,  Sept.  28,  1918  ;  1  p.,  illus.)      20c. 

10083 — SAFETY  and  Health  in  Hydrometallurgical  Plants.  A. 
W.  Allen.      (Eng.  and  Min.  Journ.,  Sept.  14,  1918;  13  pp.)      20c. 

10084 — STELLITE  Developed  by  Arc  Furnace.  Elwood  Haynes. 
(Iron  Tr.  Rev.,  Oct.  17,  1918  ;  2  pp.,  illus.)     20c.  i 

10085 — STELLITE— Quelques    Observations    sur    "Le    Stellite." 
L.    Guillet    tnd    H.    Godfroid.       (Rev.    d.    Met.,    July-Aug.,    1918;    ' 
8  pp.,  illuf.) 

SAMPLING  AND  ASSAYING  , 

10086 — BARIUM — Separating  Barium  from  Strontium.  John 
Waddell.     (Min.  and  Sci.  Press,  Oct.  12,  1918;  IJ  pp.)     20c.  ! 

10087 — SITLPHUR  DIOXIDE— Simple  Method  for  Determining 
Sulphur  Dioxide.  G.  W.  Jones,  J.  H.  Capps  and  S.  H.  Katz.  (  Min. 
and  Sci.  Press,  Sept.   28,   1918  ;   4  pp.,  illus.)      20c 

FUELS 

(See  also  "Petroleum  and  Natural  Gas.") 

10088 — CANADA — The  Fuels  of  Canada:  Methods  for  More 
Efficiently  Utilizing  Our  Fuels.  B.  F.  Haanel.  (Gen.  Elec.  Rev., 
Oct.,  1918  ;  9J  pp.,  illus.)  Read  before  the  annual  meeting  of  the 
Can.  Soc.  of  Civ.  Eng. 

10089 — COAL  in  1916.  C.  E.  Lesher.  (Mineral  Resources  of 
the  U.   S.,   1916 — Part  II.;   91  pp.) 

10090 — COKE — Development  of  the  Coke  Industry  in  Colorado, 
Utah  and  New  Mexico.  P.  C.  Miller.  (Bull.  A.I.M.E.,  Aug., 
1918;  4  pp.)     40c 

10091 — CONSERVATION — Methods  for  More  Efficiently  Utiliz- 
ing Our  Fuel  Resources,  Part  XX:  Is  Our  Fuel  Supply  Nearlng 
Exhaustion?  R.  H.  Fernald.  (Gen.  Elec.  Rev.,  Aug.,  1918;  13J 
pp.,   illus.) 

10092 — FUEL  OIL — Home  Sources  of  Fuel  Oil.  (Iron  and  Coal 
Tr.  Rev.,  Aug.  9,  1918;  11  pp.)  Official  report  of  committee  ap- 
pointed to  deal  with  the  subject  by  Ministry  of  Munitions  of  War; 
also  Interim  Report  of  Committee  of  Petroleum  Technologists.  40c. 

10093 — PEAT — The  Utilization  of  the  Peat  Resources  of  Canada. 

B.  F.  Haanel.  (Journ.  Soc.  Chem.  Ind.,  Aug.  15,  1918;  3J  pp.) 
10094 — POWDERED  COAL — A  Diversified  Application  of  Pow- 
dered Coal.  Chas.  Longnecker.  (Iron  Age,  Sept.  12,  1918;  4J 
pp.,  illus.)  The  pulverized  fuel  is  distributed  by  compressed  air 
to  sub-stations  and  used  in  open-hearth,  annealing  and  other  fur- 
naces.    20c. 

10095 — STORAGE — Coal  Storage  in  Large  Quantities:  Methods, 
Equipment  and  Typical  Installations  Henry  J.  Edsall.  (Indus- 
Irial  Management,  Sept.   1918;   8  pp.,  illus.)      40c. 

10096— WASTE  HEAT — The  Utilization  of  Waste  Heat  from 
Open-Hearth  Furnaces  for  the  Generation  of  Steam.  Thos.  B. 
MacKenzie.  (Advance  copy.  Iron  and  Steel  Inst.,  Sept.,  1918 ; 
24    pp.,    illus.) 

MINING   AND    METALLURGICAL   MACHINERY 

10097 — AIR-COMPRESSORS — Modern  Air-Compressors.  David 
Penman.  (Min.  Mag.,  July,  1918  ;  9  pp.,  illus.)  Conclusion  of 
article  previously  indexed. 

10098 — CR.A.NES — Safety  Code  for  Electric  Cranes.  (Iron  Tr. 
Rev.,  Sept.   J2,  1918;   11  pp.)      20c. 

10099 ELECTRIC    FURNACE  —  Northrup-Ajax    High-Fre- 

quency  Induction  Furnace.  (Chem  and  Met.  Eng.,  Aug.  1,  1918  ; 
13  pn.,   illus.) 

10100 — LOCOMOTIVES — A  New  Type  of  Mine  Locomotive  Con- 
troller. L.  W.  Webb.  (Gen.  Elec.  Rev.,  Sept.,  1918;  3  pp.,  illus. 
Aug.   17,   1018;    1.^   pp.,   illus.)      20c. 

10101 — MOTORS — Electric  Motor  Faults.  J.  Humphrey.  (Iron 
and  Coal  Tr.  Rev.,  Aug.  2,  1918;  IJ  pp.) 

10103— WELDING — Bibliography  of  Electric  Welding.  1918- 
1914.     Wm.  F.  Jacob.     (Gen.  Elec.  Rev..  Sept..  1918;  6  pp.)     20c. 

10104 — WELDIN(3 — Electric  Welds.  Ernest  Edgar  Thum. 
(Chem.   .\nd  Met.   Eng.,   Sept.   15,   1918;   71   pp.,   illus.) 

INDUSTRIAL     CHEMISTRY 

10105 — POTASH  from  Scarles  Lake.  Alfred  De  Ropp,  Jr. 
(Jour.  Ind.  and  Eng.  Chem.,  Oct.,  1918;  43  pp..   illus.) 

10106 — POTASH — Recovery  of  Pota.sh  from  Iron  Blast  Fur- 
naces and  Cement  Kilns  bv  Electrical  Precipitation.  Linn  Brad- 
ley.    (Journ    Ind.   and  Eng.  Chem.,  Oct.,  1918;   33   pp.) 

10107 — POTASH — Recovery  of  Potash   from   Kelp.     C.   A.   Hlg-   < 
gins.       (Journ.    Ind.    and    Eng.    Chem.,    Oct.,    1918;    2    pp.,    illus.) 
I'.Tper  before  Fourth  National  Exposition  of  Chemical   Industries, 
Sept.    25,    1918. 

10108— POTASH — The  Prospects  of  Founding  a  Potash  Indus- 
try In  thi.s  Country.  Kenneth  M.  Chance.  (Journ.  Soc.  of  Chem. 
Ind.,  July  :i\.  1918  ;   7?  pp.) 

10109 — T30TASH — The  Recovery  of  Potash  as  a  By-Product  In 
the  Manufacture  of  Portland  Cement.  John  J.  Porter.  (Chenn. 
Engr.,  Julv,  1918  ;  4i  pp 
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The  paragraph  In  this  column  of  our  last 
issue,    reporting'    changes    in    the    manage- 
ment   and    staffs    of    the    Nevada    Consol- 
!  idaied    Copper    Co.    and    Cliile    Copper    Co., 
,  was    incorrect,    except    that    portion    of    it 
I  which  said   that  C.   V.   Jenkins,   of  the   Ne- 
'  vada  Consolidated,  had  been  transferied  to 
New  York.     The  paragraph  came  from  our 
*  Ely    correspondent,    and    was    supposed    by 
I  us   to    be    reliable,    until    it    was    repudiated 
by    several    of    the    persons    mentioned    and 
I  officially  fi-om  the  Nevada  Consolidated  of- 
i  flee.     We  regret  the  error  and  make  haste 
to    substitute    this    correction. 

I  Morton  Webber  was  in  Salt  Lake  City 
'  last  week. 

Fred  (J.  Farish  is  examining  mining  prop- 
erty   in    Nevada. 

Robert  E.  Cranston,  mining  engineer  of 
[  San  Francisco,  has  joined  the  Food  Admin- 
I  Istration. 

I  Harry  Urban  has  been  appointed  general 
I  manager  of  the  Woodward  Iron  Co.,  of  Ala- 
]  bama.  !•:.  J.  Best  has  been  made  chief  en- 
I  gineer. 

I  Frank  W.  McLean,  superintendent  of  the 
Morenci,  Ariz.,  branch  of  the  Phelps  Dodge 

[  Corporation,  is  recovering  from  a  serious 
illness. 

R.  R.  Leslie  has  been  appointed  general 
superintendent  of  the  Cubo  Mining  and 
Milling  Co.'s  property  at  Guanajuato,  Gto., 
Mexico. 

Thomas  Chalmers  has  been  appointed  su- 
perintendent of  the  Fairfield  byproduct  coke 
plant  of  the  Tennessee  Coal,  Iron  and  Rail- 
road Company. 

Anthony  Jenkin  has  resigned  as  inining 
-engineer  for  the  Seneca  INlining  Co.,  Calu- 
met, Mich.,  and  has  joined  the  staff  of  the 
Utah  Consolidated  Mining  Co.,  Bingham, 
iUtah. 

D.  J.  Parker,  of  Pittsburgh,  Penn.,  mine 
safety  engineer  of  the  U.  S.  Bureau  of 
Mines,  has  been  in  Butte.  Mont.,  arianging 
to  establish  a  fourth  mine-safety  district 
in  the  West. 

Dr.  M.  Y.  Williams,  Canadian  govern- 
ment geologist,  and  II.  F.  Slaler,  general 
managei-  of  the  Rockwood  Oil  and  Gas 
Co.,  are  making  an  inspection  of  the  Mosa 
Township,    Ontario. 

Charles  M.  Campbell,  superintendent  of 
the  Granby  Consolidated  Mining,  Smelt- 
ing and  Power  Co.'s  mines  at  Phoenix,  B. 
C,  has  been  examining  copper  properties 
in  northern  Manitoba,  Canada. 

Frederic  Keffer,  mining  engineer  of  Spo- 
kane, Wash.,  who  has  been  examining 
■claims  at  Ainsworth,  B.  C,  in  the  "West 
Kootenay  disti-ict,  has  gone  to  I..ewiston, 
Idaho,   to   inspect  properties   there. 

W.  V.  De  Camp  has  resigned  as  superin- 
tendent of  the  Consolidated  Arizona  Smelt- 
ing Co.'s  Blue  Bell  mine,  having  been  com- 
missioned a  first  lieutenant  of  engineers, 
and  has  gone  to  Camp  Cody,  Deming,  N.  M., 
for    training. 

William  H.  Hampton  has  been  placed  in 
charge  of  miscellaneous  gas-defense  appar- 
atus at  the  Long  Island  laboratory,  gas- 
defense  division  of  the  Chemical  Warfare 
Service.  He  is  stationed  at  Long  Island 
City,   New   York. 

H.  C.  Thomas,  formerly  chief  chemist 
foi-  the  Illinois  Steel  Co.  at  Gary,  Ind.,  has 
been  appointed  assistant  general  superin- 
tendent of  the  United  Alloy  Steel  Corpora- 
tion, of  Canton,  Ohio,  with  which  com- 
pany he  has  been   affiliated   since   June   1. 

Prof  Kdward  'hZ.  Biifjbee,  of  the  mining 
department  of  the  Massachusetts  Institute 
of  Technology,  has  been  granted  a  leave  of 
absence  to  become  assistant  director  of 
education  for  the  students'  Army  training 
camps  in  five  Southern  states,  with  head- 
quarters at  Raleigh,  North  Carolina. 

Francis  N.  F'lynn  has  been  appointed 
assistant  general  superintendent  of  the  Bal- 
bach  Smelting  and  Refining  Co.  at  New- 
ark, N.  J.  Mr.  Flynn  was  until  recently 
in  charge  of  the  smelting  and  refining  de- 
partments of  the  Consolidated  Mining  and 
Smelting  Co.  of  Canada. 

S.  S.  Arentz  is  a  captain  in  the  U.  S. 
Army.  Other  Utah  engineers  in  the  service 
include  Capt.  E.  P.  Kipp.  Capt.  Stanley  C. 
Sears.  Capt.  A.  D.  Knowlton.  Capt.  R.  M. 
Croker,  Capt.  James  W.  Wade  and  Capt. 
C.  H.  Jones  ;  and  First  Lieutenants  George 
P.  Greenman,  Paul  R.  Arentz,  Leland  Kim- 
ball and  H.  A.  Kleinschmidt. 

James  Colquohoun,  formerly  manager  of 
the  Arizona  Copper  Co.  of  Clifton,  Ariz., 
who  was  thought  to  have  been  lost  in  Rus- 
.sia.  is  reported  to  have  arrived  in  Eng- 
land.    He  managed  to  make  his  way  from 


southeastern  Russia  into  Siberia  and  event- 
ually reached  Archangel,  where  he  .secured 
passage  to  Norway  and  thence  to  England. 

Herbert  C.  Hoover,  chairman  of  the  Com- 
mission for  Relief  in  Belgium,  received  on 
Oct.  24  this  cablegram  from  the  King  of 
the  Belgians,  dated  Oct.  22:  "On  this,  the 
fourth  anniversary  of  the  foundation  of 
the  Commission  for  Relief  in  Belgium  my 
heart  prompts  me  to  thank  you  once  more 
in  the  name  of  all  my  compatriots  for  hav- 
ing during  four  years  saved  the  Belgian 
nation   from  starvation. — Albert  " 


Obituary 


W.  11.  Woodson,  a  pioneer  miner  of  tht 
Globe-.Miami  district,  in  Aiizona,  died  re- 
cently in  Los  Angeles,  California. 

William  Main,  a  chemist  and  formerly 
intercsled  in  mining  and  metallurgical  work 
in  the  West,  died  at  Piermont,  N.  Y.,  on 
Oct.   IX,  aged   74   years. 

A.  B.  Clabon,  president  of  the  Vancouver 
Chamber  of  Mines,  Vancouver,  B.  C,  was 
killed  on  Oct.  16  by  falling  over  a  preci- 
pice at  Silver  Creek,  B.  C,  during  a  visit 
to  the  Wolsely  claims,  located  there. 

Stanle.v  C.  Way,  superintendent  of  the 
Coates  &  Tweed  properties  of  the  Me- 
sabi  Range,  with  headquarters  at  Vir- 
ginia, Minn.,  was  killed  by  gas  in  a  test 
pit,  which  the  company  was  sinking,  near 
Biwabik,  Minnesota. 

Branch  K.  Russell,  captain  of  the  San 
Francisco  mine  of  the  Morococha  Mining 
Co.,  at  Tuctu,  Morococha,  Peru,  was  mur- 
dered on  Sept.  18  by  a  disgruntled  employee 
of  the  company.  He  had  been  in  Peru 
about  nine  months,  having  gone  there  from 
Arizona. 

liugene  N.  Eng:elliardt,  superintendent  of 
the  Selby  Smelting  and  Lead  Co.,  at  Selby, 
Calif.,  for  the  last  11  years,  died  by  his 
ow^n  hand  on  Oct.  13  at  Oakland,  Calif.  He 
was  a  graduate  of  the  Columbia  School  of 
Mines,  1885,  and  a  member  of  the  Amer- 
ican Institute  of  Mining  Engineers. 

William  D.  Stevens,  a  mining  engineer 
and  a  graduate  of  the  Michigan  College  of 
Mines,  died  of  pneumonia  on  Oct.  13  at 
Aberdeen  Proving  Grounds,  in  Maryland, 
aged  29  years.  He  was  a  son  of  the  late 
Horace  J.  Stevens,  publisher  of  the  "Copper 
Handbook,"  and.  previous  to  enlisting  in 
the  Army,  had  been  in  the  employ  of  the 
Bethlehem  Steel  Co.  He  was  buried  at 
Houghton.    Michigan. 

Harry  T.  Binder,  assistant  superintendent 
of  the  electrolytic  refinery  of  the  Raritan 
Copper  Works,  Anaconda  Copper  Mining 
Co.,  Perth  Amboy,  N.  J.,  died  Oct.  24,  1918, 
in  Perth  Amboy  of  heart  failure,  following 
an  attack  of  Spanish  influenza.  He  was 
36  years  old,  and  for  the  last  17  years  had 
been  in  the  employ  of  the  company  at 
Perth  Amboy,  Mr.  Binder  was  well  versed 
in  all  matters  pertaining  to  selenium  and 
tellurium,  and  had  charge  of  the  produc- 
tion  of  these  elements. 


Trade  Catalogs 


Giant  Trucks.  Chicago  Pneumatic  Tool 
Co..  Chicago.  Catalog  No.  344 ;  Aug.  1, 
1918  ;  94  X  12J  ;  pp.  32  ;  illustrated.  De- 
scriptive of  trucks  burning  low-grade  fuels. 

Rotary  Dump.  Wood  E(iuipment  Co., 
Chicago,  111.  Bulletin  No.  180;  8i  x  11; 
pp.  12  ;  illustrated.  Descriptive  of  a  pneu- 
matic rotary  dump  for  unloading  mine  cars. 

"Gone  Again."  Crescent  Belt  Fastener 
Co.,  381  Fourth  Av.,  New  Y'ork.  Pamphlet; 
5i  X  7J  ;  pp.  24 ;  illustrated.  Pictures  in 
humorous  vein  the  use  of  Crescent  belt 
fasteners,  rivets  and  plates. 

Remco  Redwood  Pipe.  Redwood  Manu- 
facturers' Co.,  San  Francisco,  Calif.  Cata- 
log No.  8  ;  6  X  9  ;  pp.  112;  illustrated.  A 
catalog  of  redwood  piping  and  flumes  with 
data  to  guide  purchaser  in  selecting  and 
installing. 

Mining  Tanks.  Pacific  Tank  and  Pipe 
Co.,  318  Market  St.,  San  Francisco.  Calif. 
Catalog  No.  12  ;  6  X  9  ;  pp.  128;  illustrated. 
.\.  catalog  of  mining  tanks  and  cyanide- 
plant  eiiuipment.  Much  information  and 
data  of  value  to  the  metallurgical  engineer 
are  in  this  book.      Copy  free  on  request. 

Remoo  Redwood  Tanks.  Redwood  Man- 
ufacturers' Co..  San  Francisco.  Calif.  Price 
List  No.  14  ;  43  x  9.1  :  pp.  36  ;  illustrated. 
A  catalog  and  price  list  of  redwood  water 
and  oil  tanks,  gravity  sprinkler  tanks,  tank 
covers,  troughs  and  like  devices.  A  discus- 
sion of  essentials  that  insure  good  installa- 
tion and  instructions  for  erecting,  together 
with  data  to  guide  the  purchaser. 


Jeffrey  Belt  Conveyors.  Jeffrey  Manu- 
facturing Co.,  Columbus,  Ohio.  Catalog  175; 
6x9;  pp.  80  ;  illustrated.  This  catalog  Is 
rightfully  termed  by  Its  publishers  a  text- 
book upon  the  belt  conveyor.  I'rimarily  It 
Is  a  price  list  and  catalog  of  Jeffrey  prod- 
ucts. In  addition,  voluminous  information 
and  data  regarding  the  best  in  conveyor 
practice  are  placed  at  the  disposal  of  the 
conveyor  user,  both  present  and  prospective. 


New  Patents 


United  States  patent  specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  15c.  each. 
British    jiatents   are   supplied   at    40c.    each. 

Alloy  of  Iron  with  Ni,  Cu  and  a  small 
proportion  of  Mn.  Henry  K.  Sandell,  Chi- 
cago, 111.,  assignor  to  Herbert  S.  Mills,  Chi- 
cago, III.  (U.  S.  No.  1,279,448;  Sept.  17, 
1918.) 

Copper  Ores,  Lixiviation  of.  Niels  C. 
Christen.sen,  Salt  Lake  City,  Utah,  assignor 
of  one-half  to  J.  10.  Barlow,  Havana,  Cuba, 
and  one-half  to  Big  Indian  Copper  Co.,  of 
Utah.     (U.  S.  No.  1,278,854;  Sept.  17,  1918.) 

F'lotation  Method  and  Apparatus.  Carl 
C.  Thomas,  Baltimore,  Md.  (U.  S.  1,279,- 
040;    Sept.    17,    1918.) 

Furnace,  Electrical  Heating.  Herman  V. 
Finnie,  St.  Catherines,  Ont.,  Can.,  assignor 
to  the  Canadian  Crocker  Wheeler  Co.,  Ltd., 
St.  Catherines,  Ont.,  Can.  (U.  S.  No.  1,279,- 
313  ;    Sept.-  17,    1918.) 

F'urnace,  Electric.  Samuel  Peacock,  Phil- 
adelphia, Penn.,  assignor  to  Haslup  &  Pea- 
cock, Inc.,  New  York.  N.  Y.  (U.  S.  No. 
1.279,146  ;   Sept.    17,   1918.) 

Furnace.  Richard  Ziesing,  Cleveland, 
Ohio.      (U.  S.  No.  1,279,486;  Sept.   17,   1918.) 

Manganese  from  Lean  Ores,  Process  of 
Leaching.  Kdward  W.  Haslup.  Bronxville, 
N.  Y.,  and  Benjamin  A.  Peacock,  Philadel- 
phia, Penn.,  said  Peacock  assignor  to  said 
Haslup.  (U.  S.  No.  1,279,108-10;  Sept.  17. 
1918.) 

Metallurgy — Method  and  Apparatus  for 
.Subliming  and  Sintering  Ores.  William  D. 
Kjibourn,  Pueblo,  Colo.,  assignor  to  United 
States  Smelting,  Refining  and  Mining  Co. 
(U.  S.  No.  1,278,166;  Sept.  10,   191S.) 

Mine  Cage,  Safety  Device  for.  Louis 
Pichler,  Fcrt  Wayne.  Ind.  (U.  S.  No. 
1,273.742  ;   Sept.    10,    1918.) 

Mine  Cars,  Coupling  for.  Hopkln  J.  Wil- 
liams, Nanticoke,  Penn.  (U.  S.  No.  1,2  78,- 
541  ;   Sept.    10,    1918.) 

-Mine  Car  and  Tipple.  David  Scott  Al- 
l-son, Salt  Lake  Citv.  Utah.  (U.  S.  No. 
1,278.551;   Sept.   10,   1918.) 

Monazite,  Extraction  of  Cerium  Group 
from.  Wallace  S.  Chase,  Lakewood,  Ohio. 
assignor,  by  mesne  assignments,  to  National 
Carbon  Co.,  Inc.  (U.  S.  No.  1,279,257; 
Sept.    17,    1918.) 

Nirkel-Coi>ppr  Matte  or  Nickel  Matte, 
Metnod  of  Treating.  Otto  Lellep,  New 
York,  N.  Y.  (U.  S.  No.  1,278,176;  Sept.  10, 
1918.) 

Ore  Dressing — Conical  Mill.  Harry  W. 
Hardinge.  New  York,  N.  Y.  (U.  S.  No. 
1,279,335  ;   Sept.   17,   1918.) 

Potash — Process  of  Obtaining  Potassium 
Sulphate.  Benjamin  A.  Peacock.  Philadel- 
phia, Penn.,  assignor  to  Haslup  &  Peacock, 
Inc.,  New  York,  N.  Y.  (U.  S.  No.  1,279,145; 
Sept.  17,  1918.) 

Steel,  Ingot  Mold  for.  Benjamin  Talbot, 
Middlesbrough,  England.  (U.  S.  No.  1,279,- 
037  ;    Sept.    17,    1918.) 

Steel — Four-Pass  Hot-Blast  Stove.  James 
I.  Larimer,  Joliet,  111.  (T'.  S.  No.  1,278,- 
173;   Sept.    10,    1918.) 

Sulphuric  Acid,  Manufacture  of.  Joseph 
F,  Cullen,  Midvale.  Utah,  assignor  to 
United  States  Smelting,  Refining  and  Min- 
ing Co.  (U.  S.  No.  1,278,308;  Sept.  10. 
1918.) 

Tungsten  and  Nitrogen,  Producing  Com- 
pounds of.  Carl  Bosch  and  .A.lwin  Mittasch, 
Ludwigshafen-on-the-Rhine.  Germany,  as- 
signors to  Badische  \nlin  u.  Soda  Fabrik, 
Ludwigshafen-on-the-Rhine,  Germany.  (U. 
S.    No.    1,278,580;    Sept.    10.    1918.) 

Tunnel  Excavating  System.  Joseph  Per- 
na,  Philadelphia.  Penn.  (U.  S.  No.  1,279,- 
148;   Sept.    17,    1918.) 

Zinc,  Apparatus  for  Treating.  Charles 
A.  H.  de  Saulles,  New  York,  N.  Y.  (U.  S. 
No.   l,27b,292  ;   Sept.    17,    1918.) 
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SAN    FKANCISCO — Oct.  22 

Full  Constitutional  .\ntliorily  for  the  op- 
eration of  the  State  Industrial  Accident 
Commission  is  being  sought  in  Senate  Con- 
stitutional Amendment  Xo.  30,  to  be  voted 
upon  at  the  fall  election.  This  amendment 
will  give  no  additional  power  to  the  com- 
mission. The  Supreme  Court  has  decided 
the  compensation,  insurance,  and  safety 
act.  under  which  the  commission  operates. 
to  be  constitutional  on  appeal  from  a  com- 
pensation award.  But  no  opinion  has  bee.. 
given  on  the  safetv  and  insurance  provisions 
of  the  law.  Both  these  departments  are 
firmlv  established  and  are  doing  commenda- 
ble work,  and  as  the  law  has  proved  itself, 
the  commission  believes  it  is  entitled  to  the 
approval  of  the  people  of  the  state  and  to 
permanent  establishment  on  a  firm  founda- 
tion. It  was  thought  that  the  constitutional 
amendment  of  1911,  upon  which  the  act  was 
founded,  was  broad  enough.  The  law,  with 
some  modifications,  has  been  in  operation 
for  five  years  and  generally  has  given  sat- 
isfaction to  both  employees  and  employers. 
But  there  is  still  some  doubt  as  to  the  con- 
stitutionalitv  of  some  of  the  provisions  of 
the  act.  It  is  for  the  purpose  of  validating 
all  the  Legislature  has  done  in  the  enact- 
ment, by  making  the  whole  act  constitu- 
tional and  so  put  the  legislative  power  ex- 
pressed in  the  law  beyond  controversy,  that 
the  passage  of  the  amendment  is  now  asked. 

Whitman  Symmes,  for  many  years  mine 
manager  of  the  Northend  Comstock  mines, 
at  Virginia  City,  Xev.,  has  been  elected 
president  of  the  several  companies  which 
his  management  controlled.  H.  L.  Slosson, 
Jr.,  for  an  equal  period  president  of  these 
companies,  and  who  for  several  years  previ- 
ously directed  the  business  interests,  has  re- 
tired from  the  presidency.  It  was  thought 
necessary  to  levy  assessments  for  the  purpose 
of  continuing  vigorous  prosecution  of  de- 
velopment work ;  but  Mr.  Symmes,  it  is 
stated,  has  raised  the  necessary  money  by 
other  means,  so  that  the  work  will  go  on 
without  interruption.  The  group  or  chain 
of  mines  affected  by  this  change  in  the 
presidency  comprises  the  Union  Consoli- 
dated, Consolidated  Virginia,  Ophir,  Mexi- 
can, and  Sierra  Nevada.  P.  M.  Sharon  re- 
mains superintendent  of  the  Sierra  Nevada. 
The  development  and  production  following 
the  unwatering  of  the  mines  have  been  sat- 
isfactory in  most  respects,  but  extraction 
of  ore  has  at  times  been  sacrificed  to  the 
development  of  new  orebodies  or  the  re- 
covering of  known  drifts  and  stoping 
ground  containing  ore  of  profitable  grade. 
A  large  amount  of  labor  has  been  expended 
on  the  Consolidated  Virginia,  at  the  .south- 
ern end  of  the  group.  The  shaft  of  this 
mine  has  long  been  used  as  the  pump 
shaft  for  the  entire  group,  and  though  it 
was  known  to  contain  prospective  orebod- 
ies and  was  once  one  of  the  large  producers 
of  the  Comstock,  it  has  seemed  for  .several 
years,  owing  to  its  relative  situation,  to  be 
of  greater  economic  advantage  as  the  water 
clearance  department  of  the  enterprise. 
Since  the  lowering  of  the  water  in  July, 
1917,  to  a  point  below  the  2900  level,  there 
has  been  greater  opportunity  and  more 
time  arid  labor  available  for  the  prospect- 
ing, e.xploring,  and  dev. -loping  of  the  ore 
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still  one  thing  lacking — the  opening  of  a 
second  upcast  shaft.  This  necessity  will  be 
inet,  as  all  others  have  been,  by  the  appli- 
cation of  patience,  energy,  and  engineering 
skill.  Labor  shortage  has  greatly  retarded 
operation  on  the  Comstock,  as  in  other  dis- 
tricts of  Western  mines. 

SALT   LAKE   CITY — Oct.   25 

Carnotite  Ores  are  being  mined  and 
shipped  from  near  Castleton,  in  the  south- 
central  pari  of  Grand  County,  by  the  United 
States  Metals  Reduction  Co.,  a  close  cor- 
poration controlled  by  Pittsburgh  people. 
The  nearest  shipping  point  is  Cisco,  necessi- 
tating a  30-mile  haul  to  the  railroad.  The 
ore  of  shipping-  grade  carries  about  2%  ura- 
nium oxide.  -A.  plant  is  being  installed  to 
treat  lower-grade  material.  The  present 
output  is   being  shipped   to   Pittsburgh. 

Western  Salt  Producers  held  a  meeting 
here  on  Oct.  24  at  which  20  of  the  largest 
salt  producers  of  the  Western  states  were 
represented.  An  association  is  to  be 
formed.  It  was  brought  out  that  the  cost 
of  production  had  increased  to  the  extent 
that  at  present  little  or  no  profit  was  being 
made,  and  that  producers  generally  have 
not  raised  their  prices.  The  chief  expense 
at  present  is  coal,  which  has  increased  in 
price  above  all  other  materials  used  m 
production.  Although  salt  is  obtained  easier 
in  Utah  than  in  most  places,  the  cost  of 
refining  is  said  to  make  the  process  as  ex- 
pensive as  in  the  Eastern  states  for  certain 
grades  of  salt.  The  object  of  the  Salt  Pro- 
ducers' Association  is  to  cooperate  in  ways 
and  means  of  reducing  the  cost  of  produc- 
tion.     D.   B.    Doremus   is  secretary. 

Competent  Legal  Opinion  regarding  the 
proposed  amendment  of  Section  4,  Article 
13,  Constitution  of  Utah,  referring  to  mine 
taxation,  as  expressed  by  some  of  the  lead- 
ing attorneys  in  this  district,  brings  out  the 
following,  which  should  be  considered  by 
every  one  directly  or  indirectly  connected 
with  the  mining  industry.  Should  the  pro- 
posed amendment  be  adopted,  the  State 
Board  of  iOqualization  would  be  vested  with 
plenary  power  to  assess  and  tax  metallifer- 
ous mines  at  much  more  than  the  full  value 
thereof  and  possibly  at  less  than  such  full 
value  ;  that  this  power  so  conferred  upon  the 
Slate  Board  of  l-jqualization  will  be  en- 
tirely independent  and  beyond  the  control 
of  the  Legislature.  Also  that  Sections  2 
and  3  of  Article  13  would  not  in  any  way 
limit  the  right  of  the  board  to  assess  and 
tax  metalliferous  mines  at  either  more  or 
less  than  their  full  value.  And  in  this  con- 
nection it  is  manifest  that  what  may  or 
may  not  be  the  full  value  of  a  mine  is 
impossible  of  determination.  The  proposed 
amendment,  if  adopted,  would  confer  upon 
the  Board  of  li^cjualization  the  right  to  as- 
sess and  ta.x  mines  at  some  arbitrary  valua- 
tion, depending  entirely  upon  the  judgment, 
whim  or  caprice  of  such  board.  Regarding 
additional  powers  that  will  be  vested  in  the 
board  over  those  it  now  possesses,  if  the 
amendment  is  adopted,  th''  powers  of  the 
board  in  arriving  at  valuations,  with  the 
exceptions  set  forth  in  ihe  proposed  amend- 
ment, will  be  untrammeled  and  exclusive 
and  not  subject  to  review  or  control  by 
either  the  Legislature  or  the  courts  unless 
it  should  be  ultimately  determined  that  the 
proposed  amendment  is  violative  of  the 
provisions  of  the  Constitution  of  the  United 
.States.  Under  the  present  constitutional 
provisions,  the  acts  of  the  State  Board  of 
lOqualization  are  subject  to  review  by  the 
courts,  and  its  determination  may  be  set 
aside  if  found  to  be  arbitrary,  discriminat- 
ing, or  not  in  accordance  with  legislative 
enactments.  Should  the  proposed  amend- 
ment become  a  part  of  th('  organic  law  of 
the  state,  neither  the  Legislature  or  the 
courts  would  have  any  power  to  curb  or 
control  the  action  of  the  state  board,  no 
matter  how  arbitrary  such  action  might 
be.  The  amendment,  if  adopted,  will  bo 
self-executing,  and  no  legislative  action  will 
be  required  to  .set  In  motion  the  powers  of 
the  board.  As  to  whether  the  Legislature 
will  be  obliged  under  this  amendment  to 
confer  upon  llie  board  the  absolute  power 
to  asHCBS  !ind  tax  mines  at  a  rate  and  value 
to  b<-  determined  by  the  board,  or  whether 
the  Legislature  will  determine  the  tax  rale, 
how  net  proceeds  are  determined,  and  what 


multiple  or  sub-multiple  shall  be  applied, 
it  would  not  be  necessary  for  the  Legisla- 
ture to  take  any  action  whatever  to  em- 
power the  Board  of  Equalization  to  de- 
termine the  valuation  to  be  placed  upon 
mines  or  mining  claims.  The  Legislature 
would  have  the  power  to  define  net  pro- 
ceeds and  fix  what,  if  any,  deductions  could 
be  made ;  but  so  far  as  any  valuation  of 
mines  based  upon  some  multiple  or  sub- 
multiple  of  the  net  proceeds  is  concerned, 
under  the  proposed  amendment  the  Legisla- 
ture would  be  powerless  to  interfere  in  any 
way  with  the  action  of  the  state  board,  and 
could  not  fix  or  determine  what  multiple 
or  sub-multiple  should  be  applied  in  the 
case  of  metalliferous  mines.  In  the  prac- 
tical operation  of  the  amendment,  existing 
law  would  determine  what  the  net  proceeds 
derived  from  any  mine  might  be ;  the  ma- 
chinery for  determining  the  rate  of  taxa- 
tion is  likewise  also  provided.  There  are 
many  objections  to  the  adoption  of  this 
amendment  which  can  be  successfully  urgeu. 
The  most  potent  objection  is  that  it  is  con- 
trary to  the  spirit  of  American  institutions 
and  form  of  government.  To  delegate  to 
an  appointed  board,  not  responsible  di- 
rectly to  the  people,  the  powers  contem- 
plated by  this  amendment,  would  be  to 
depart  from  all  conceptions  of  govern- 
mental power  of  taxation  heretofore  enter- 
tained by  the  people.  "What  would  be 
thought  of  a  proposal  to  so  amend  the  Con- 
stitution as  to  clothe  the  Governor,  indi- 
vidually, with  a  power  of  taxation  such 
as  the  proposed  amendment  seeks  to  con- 
fer upon  his  appointees?  Would  not  any 
such  attempt  be  condemned  by  all  sober, 
thinking  citizens?  Yet  it  is  manifest  that 
a  constitutional  provision  clothing  the  Gov- 
ernor with  such  power  would  be  no  more 
dangerous,  would  be  no  more  revolutionary, 
and  would  be  no  more  objectionable  than 
is  the  proposal  to  confer  like  powers  upon 
his  appointees."  The  above  is  the  opinion 
of  one  of  the  best-known  lawyers  in  Utah. 


DENVER — Oct.  23 

Zirconium  is  to  be  the  subject  of  special 
investigation  by  the  Rocky  Mountain  sec- 
tion of  the  U.  S.  Bureau  of  Mines,  at 
Golden.  Pure  metallic  zirconium  will  be 
prepared,  and  its  properties  will  be  studied. 
It  is  of  interest  to  determine  whether  pure 
metallic  zirconium  exists  in  a  form  which 
is  malleable  and  ductile.  Problems  that 
will  receive  special  attention  at  this  time 
are  means  of  obtaining  temperatures  suffi- 
ciently high  for  the  preparation  of  metallic 
zirconium,  for  its  purification,  and  for  con- 
verting it  into  some  form  suitable  for  the 
determination  of  its  physical  properties. 
Eciuipment  for  an  Arsem  vacuum  furnace 
has  been  assembled,  and  the  necessary  in- 
stallations are  being  made  at  the  power- 
house of  the  Colorado  School  of  Mines.  Ex- 
periments have  also  been  made  with  other 
types  of  small  carbon-resistance  furnaces, 
and  some  fairly  pure  metal  has  already 
been  prepared.  In  some  cases  this  metal 
containcs  98.57c  zirconium.  This  investiga- 
tion of  zirconium  is  an  important  war  prob- 
lem, in  which  not  only  the  Bureau  of  Mines 
but  also  the  War  and  Navy  departments 
are  much  interested.  The  research  work 
in  the  Golden  laboratories  will  be  under  the 
general  supervision  of  Dr.  S.  C.  Lind,  and 
the  temporary  services  of  Dr.  J.  W.  Mar- 
den,  of  the  University  of  Missouri,  and 
Lieutenant  Malcolm  Rich,  of  the  Chemical 
Warfare  Service,  have  been  secured. 


BISBEE,    AKI7.. — Oct.    21 

Walter  DoiiBlan,  president  of  the  Phelps 
Dodge  Corporation,  stated  recently  that  the 
construction  of  the  new  concentrator  belowr 
Warren  had  been  stopped  on  account  oi 
the  shortage  of  steel,  the  Government  hav- 
ing regarded  this  work  as  non-essential 
during  the  period  of  the  war,  as  it  could  not 
be  completed  in  time  to  yield  good  results 
for  war  purposes.  The  company  will  go 
ahead  with  the.  necessary  grading  at  the 
mill  site,  and  will  resume  construc^tion  of 
the  building  as  soon  after  Ihe  war  as  It 
sli.ill  be  practicable  to  secure  the  requisite 
si  eel.  C^oncerning  the  company's  production 
of  copper,  Mr.  Douglas  said:  "We  are 
making  our  normal  output  of  copper  at  our 
mines      In      Arizona,      notwithstanding     the 
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shortage  of  labor  as  a  result  of  the  war. 
3Ut  we  are  doing  it  only  at  the  cost  of  a 
■;essation  of  all  development.  Mining  cop- 
,>er  is  a  war  measure,  and  all  conditions, 
ordinary  and  extraordinary,  must  be  met 
mthout  excuse  and  without  fail.  After  the 
*-ar  we  shall  have  to  meet  the  hard  condi- 
•.ions  that  will  be  the  result  of  our  having 
"or  so  long  a  time  suspended  all  develop- 
nent  work,  but  they  will  be  overcome 
sventually.  The  war  has  taught  us  that 
nothing  is  impossible." 

CALUMJET,   MICH. — Oct.    25 

I  The  Annual  Report  of  the  Mine  In8pe<-tor 
ifor  Houghton  County  states  that  there  were 
i31  fatalities  in  the  mines  during  the  year 
ended  Sept.  30.  Figures  for  mines  in  On- 
tonagon and  Keweenaw  counties  are  not 
yet,  available,  but  it  is  stated  that  a  reduc- 
tion in  each  of  those  counties  will  also  be 
apparent.  The  number  of  employes  of 
"Houghton  County  mines  was  reduced  from 
16,423  to  12,250  during  the  last  year,  owing 
to  the  number  going  into  the  Army  and 
Navy  and  those  leaving  for  employment 
elsewhere.  Even  with  this  reduction  in  the 
total  number  of  men  employed,  the  per- 
centage of  fatalities  and  the  number  of 
minor  accidents  showed  a  decrease. 

DULUTH,  MIXX. — Oct.  25 

"  The  Canist«o  District,  which  is  the  larg- 
'est  iron-ore  producing  section  of  Itasca 
County,  has  had  a  successful  season,  from 
the  standpoint  of  developing  and  shipping. 
The  Canisteo  mine  is  the  largest  property 
and  has  nine  shovels  working  in  the  pit, 
six  actively  engaged  at  stripping  or  re- 
moving ore  as  required.  Development  work 
has  been  under  way  at  this  property  for  a 
number  of  years.  There  fs  no  active  ship- 
ping at  the  Arcturus,  at  Marble,  althou^rh 
stripping  is  being  done.  The  concentrating 
plant  at  Trout  Lake  is  now  operating  two 
units.  The  chief  construction  work  in  the 
district  has  consisted  of  complete  electrifi- 
cation of  operations.  Work  now  under 
I  way  contemplates  the  abolishment  of  boil- 
I  ers  and  steam  plants  for  ordinary  purposes 


and  the  use  of  electrical  current  through- 
out  the   district. 

Stockpiling:  and  Development  Work  will 
be  on  an  extended  scale  at  the  leading  prop- 
erties of  the  Minnesota  iron  ranges  during 
the  wmter  months,  with  a  view  to  substantial 
ore  tonnages  being  available  to  move  at  the 
openmgs  of  the  1919  season,  says  me  iron 
irade  Bevieiv.  Improvements  in  the  way 
of  new  headframes,  hoisting  and  handling 
machmery  are  being  carried  through  at 
several  mines,  including  those  of  the  Oliver 
Iron  Mining  Co.,  M.  A.  Hanna  Co.,  Re- 
public Iron  and  Steel  Co..  and  the  Tod- 
Stambaugh  Co.  Prompted  bv  the  urgent 
demand  for  manganiferous  o"res.  the  Cu- 
yuna  Range  has  set  the  pace  during  the 
present  season  in  development  work.  Man- 
ganiferous ore  shipments  from  that  range 
for  the  season  are  expected  to  aggregate 
700.000  tons,  as  compared  with  225.000  tons 
last  year. 

TORONTO — Oct.    26 

Data    on    the    Cost   of    Prodactlon    in    thf 

gold  mines  of  the  province  has  been  asked 
for  by  the  British  government,  and  Thomas 
W.  Gibson,  Deputy  Minister  of  Mines,  has 
taken  up  the  matter  with  the  officials  of 
the  leading  gold-mining  companies.  This 
step  is  regarded  as  foreshadowing  some 
measure  of  government  assistance  to  the 
gold-mining  industry. 

The  Canadian  government  has  issued  an 
order  authorizing  the  Canadian  War  Trade 
Board  to  take  possession  of  and  operate 
for  a  period  of  Ave  years,  if  necessary,  anv 
mines  which  are  producing  or  have  pro- 
duced chrome  ore.  This  step  is  taken  to 
remedy  the  shortage  of  chrome  ore  that 
has  resulted  through  war  conditions. 
Should  the  War  Trade  Board  and  the  own- 
ers of  mining  properties  be  unable  to  agree 
as  to  the  amount  of  compensation  to  be 
paid,  the  matter  may  be  referred  to  the 
Exchequer  Court  for  settlement 

VICTORIA,  B.  C. — Oct.  25 

Aspen    Grove    Amalgramated   Mines,    Ltd., 

of  Britiish   Columbia,   with   headquarters   at 


Merritt,  B.  C,  has  been  formed  for  the 
purpose  of  taking  over  and  operating  sev- 
eral large  groups  of  mineral  claims  in  the 
A.spen  Grove  district.  The  property  includes 
till  claims.  Con.siderable  work  is  contem- 
plated. Officers  are:  J.  A.  Bate,  president; 
.\1.  A.  Durland.  secretary-trtasunr ;  M.  L. 
Grimmett,  director  and  f-olicitor ;  Joseph 
Walters  and  Dr.  J.  J.  Gilll.s.   directors. 

The  Need  of  Developing  an  Iron  and 
.*»teel  Indastry  in  British  Columbia  was  the 
keynote  of  an  address  delivered  by  C.  F. 
I^aw,  chairman  of  the  mining  committee  of 
the  Vancouver  Board  of  Trade,  before  a 
wmvention  of  the  British  Columbia  Boards 
of  Trade  on  Oct.  15.  He  asserted  that 
there  were  12,000,000  tons  of  Iron  ore  in 
.sight  in  the  iron  deposits  along  the  coast, 
the  gulf  islands,  and  in  northern  sections 
of  the  province.  He  advocated  a  bonus  by 
the  dominion  government  on  pig-iron  pro- 
<luction. 

Construction  of  tlie  Rig  Bend  Road,  which 
runs  from  the  Revelstoke  north  along  the 
Columbia  River,  is  one  of  the  most  im- 
portant public  works  undertaken  by  the 
Mines  Department  of  British  Columbia  wit* 
a  view  to  opening  a  promising  mineral  dis- 
trict to  development.  The  countrv  in  this 
region,  generally  speaking,  is  rough  and 
mountainous,  and  con.otruction  has  been  and 
is  an  expensive  and  difficult  work.  The  road 
now  is  open  to  La  Forme  Creek,  in  which 
place  are  situated  a  number  of  mining  pros- 
pects  from  which   much    is  t-xpected. 

Several  Thousand  Miners  and  Prospectors 

in  the  Kuskokwim  River  district  of  Alaska 
are  threatened  witTi  famine,  according  to  a 
report  brought  from  the  North  by  the  cap- 
tain of  the  power  steamer  "Ruby,"  which 
has  reached  Seattle,  Wash.,  in  a  damaged 
condition.  This  boat,  which  was  the  only 
one  to  set  out  with  food  and  other  neces- 
sities for  the  miners  of  the  Kuskokwim,  was 
unable  to  complete  her  journey,  because  of 
heavy  storms  which  drove  her  into  Seward, 
Alaska,  for  shelter.  The  prospect  of  get- 
ting relief  to  these  people.  It  is  said,  is  slim, 
as  it  is  believed  to  be  too  late  for  another 
vessel   to   make   the  trip. 
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ARIZONA 

Cochise   County 

COPPER  QUEEN  (Douglas) — Employ- 
ing women  in  the  assay  department  of  the 
smeltery. 

Gila  County 

AlVIERICAN  ASBESTOS  (Globe) — Work 
suspended  on  property  in  the  Sierra  Ancha 
Mountains,  owing  to  inability  to  get  needed 
machinery. 

VAX  DYKE  COPPER  (Miami)— To  sink 
1500-ft.  shaft  to  cut  rich  ores  believed  to 
be  at  depth.  Crood-grade  copper  ore  was 
cut  by  drilling  at  1156-ft.  depth  at  this 
property.  Company  desires  to  purchase 
headframe  and  suitable  hoist.  C.  W.  Van 
Dyke  is  president. 

LAVELL  GOLD  (Wlnkleman)  —  Shaft 
down  240  ft.  New  50-ton  mill  on  the  ground 
ready  to  be  set  up. 

Maricopa   Countj 

SOUTH  VERDE  (Mesa)— Driving  tunnel 
400  ft.  to  cut  vein.  Dave  Crismon  is  in 
charge. 

Mohave    County 

MOSSBACK  (Oatman) — Shaft  has  been 
sunk  to  500  level,  and  station  will  be  cut. 
Hoist,  compressor,  and  pump  are  being  in- 
.stalled.  W.  H.  Holcomb  is  general  man- 
ager. 

TOM  REED  (Oatman) — Building  pocket 
at  the  500  level  of  Aztec  shaft  to  handle 
ore  mined  at  Bald  Eagle.  Stopes  being 
opened  up  on  500  level  of  the  Bald  Eagle. 
Aztec  shaft  down  650  ft.  and  crosscut  being 
driven  to  the  vein. 

Pima  County 

EMPIRE  ZINC  (Tucson)— Have  taken 
over  old  Sahuarita  smeltery,  seven  miles 
distant.  Developing  on  600  level  of  mine, 
and  has  blocked  out  large  orebody  on  three 
upper  levels. 

RAMSDELL  (Tucson) — Shipping  45  car- 
loads  of  a   copper   ore   a   month   from   Vail 


station.      Veich    mine    also     shipping     from 
same  station. 

REINIGER-FREEMAN  (Tucson)— Drift- 
ing on  330  level  to  cut  three  fissure  veins. 

.Santa  Crnz  County 

EXPOSED  REEF  (Patagonia) — Sinking 
airshaft  to  old  tunnel,  from  which  devel- 
opment work  is  to  be  started  soon.  Dan 
Dawson   is   in   charge. 

WORLDS  FAIR  (Patagonia) — New  225- 
ton  concentrator  started.  Large  tonnage  of 
low-grade  ore  available.  Hiram  Whilcomb 
is  manager. 

Tavapai  County 

KAY  (Canyon) — Lens  of  copper  ore  has 
been  cut  2000  ft.  north  of  the  main  shaft 
en  the  180  level.  George  Long,  formerly  of 
United  Eastern,  is  manager. 

ALVARADO  (Congress  Junction) — Dis- 
mantling its  150-ton  mill. 

ARIZONA  BIXGHAMPTON  (Mayer) — 
Mill   to   be   .nlarged  and   new   shaft   sunk. 

ARKANSAS 

Marion    County 

MORNING  STAR  (Rush) — To  start  min- 
ing and  milling  operations  soon.  The  prop- 
erty has  been  idle  for  some  months. 

EDITH  (Rush) — To  start  operations 
soon. 

NORTH  STAR  (Tellville)— To  start  mill 
soon.     Completing  cable  to  mill. 

ON'WATA  (Yellville) — Building  small 
mill.     C.  G.   Rogers  is  superintendent. 

WASSELL  (Yellville) — Installed  a  small 
compressor  and  air  drills  recently. 

C.II.IFORNIA 

ColuHa    County 

PLATlXr.M  DEPOSITS  of  commercial 
value  are  v>  ported  at  Snow  Mountain,  in 
the  extreme  northwest  corner  of  the  coun- 
ty, by  John  M.  Connolly  and  W.  R.  Zum- 
walt.   of  Colusa. 


Monterey  County 

KING  QUICKSILVER  (Parkfield)  — 
Sinking  6  x  6-ft.  shaft.  Treating  ore  in 
retorts  and  will  start  furnace.  Property 
leased  by  Patriquin  brothers. 

Mendocino    County 

CHROME  DEPOSIT  on  Cow  Mountain, 
operated  by  Gus  Angle,  of  Ukiah,  has  45 
tons  ready  for  shipment.  Angle  has  also 
located  copper  deposits. 

Riverside  County 

LEAD  AND  ZINC  properties  situated  in 
northeastern  part  of  county  near  Nipton, 
owned  by  A.  Hamstadt,  sold  to  Thomas 
Murphy. 

Stanislaas    County 

CHROME  DEPOSIT,  one  mile  east  of 
Camp  Jones,  operated  by  George  V.  Borch- 
senius,  has  several  carloads  ready  for  ship- 
ment.     Stock  company   being  organized. 

Trinity    County 

ESTABROOK  GOLD  DREDGING  (Trin- 
ity Center) — Rushing  motor  haulage  of  ma- 
terial and  machinery  from  Southern  Pacific 
R.  R.  at  Redding  to  complete  construction 
of  dredge  before  heavy  weather  biucits 
roads. 

Shasta  County 

-AFTERTHOUGHT  (Ingot) — New  elec- 
trolytic-zinc treatment  plant  ready  for  ini- 
tial test.     Mine  development  on  large  scale. 

MAMMOTH  (Kennett) — Curtailment  of 
mine  extraction  threatened  by  large  num- 
ber of  cases  of  influenza.  Keswick  and 
other  copper  and  gold  camps  likewise  dis- 
turbed. 

IDAHO 
Siioshoiie    Couiit.v 

RICHMOND  (Adair) — Making  regular 
shipments  of  crude  copper  ore. 

BIG  CREEK  (Wallace) — Shipping  at  the 
rate  of  five  carloads  crude  and  hand-jigged 
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ore  per  month.  Planning  for  mill  next 
year. 

C.  &  R.  (Wallace) — Prospecting  with  dia- 
mond drill.  Development  work  has  dis- 
closed considerable  ore. 

MICHIGAN 
Copper    District 

CALUMET  AND  HECLA  (Calumet)— 
Has  installed  eKctric  furnace  for  making 
stamp  shoes  at  foundry. 

CEXTEXNIAL,  (Calumet) — Seven  lev- 
els  extending   under   Wolverine   territory. 

LA  SALLE   (Calumet) -All  rock  coming 

from  Kearsarge  lode.  Second  shaft  is  bot- 
tomed at  23  level.  Nothing  being  done  on 
Osceola  amygdaloid  now,  but  operations 
will  be  resumed  when  labor  conditions  be- 
come normal. 

WOLVERINE  (Gay)— Making  slow 
progres.-;  in  sinking  shaft  for  water  system. 
Foundations  for  pump  and  other  equipment 
have  been  installed. 

MAYFLOWER-OLD  COLONY  (Hough- 
ton)— Shaft  being  sunk  by  selective  service 
men  now  being  trained  at  the  Army  school 
at   the  Michigan  College  of  Mines. 

MA.SS  CONSOLIDATED  (Mass) — Will 
not   suspend   operation   during   the   winter. 

MONTANA 

Jefferson    County 

LEGAL  TENDER  (Clancv)— Retimber- 
ing   500-ft.    shaft. 

ECONOMY  (Mitchell) — Placing  machin- 
ery in  new  concentrator.  Charles  E.  Frey- 
berger   is  superintending  construction. 

Lewis    and    Clark    County 

COFFEE-BYRNES  CLAIMS  (Helena)— 
Has  shipped  two  carloads  of  high-grade  sil- 
ver ore  to  smeltery.  Owen  Bvrnes  is  man- 
ager. 

SCRATCH  GR.A.VEL  GOLD  (Helena)— 
Mine  closed,  and  will  remain  idle  until 
spring,  when  a  new  shaft  is  to  be  sunk. 

PEERLESS  JENNIE  (Rimini)— Struck 
ore  in  east  drift.  To  raise  200  ft.  and  cross- 
cut. 

LIBERTY  MINING  (Silver  Camp)— Has 
taken  over  Mike  Horse  mine  and  mill,  and 
will  mine  and  treat  silver-lead-zinc  ores. 

NEV.4DA 

Klko    County 

NEW  TUSCARORA  (Tuscarora) — Devel- 
oping under  management  of  W.  J.  Craig. 
Scarcity  of  miners  retarding  development 
of    district. 

Esmeralda  County 

TULE  CANYON  PLACERS.  35  miles 
south  of  Goldficld,  working  again.  One 
Goldfield  company  has  sunk  40-ft.  shaft  in 
wall  rock,  drifted  to  gravel  bed,  and  is  now 
treating  15  tons  daily.  Return  erratic,  but 
average  grade  good.  North  of  this  Harris 
and  Field  have  sunk  shaft  to  bed  rock,  in- 
stalled ga.soline  pump,  and  are  now  working 
gravel  below  water  level. 

Humboldt   County 

ROCHESTER  COMBINED  (Rochester) 
— New  mill  started  and  will  be  operating  to 
capacity  in  a  short  time.  Development 
work  in  Kroemer  workings  opening  good- 
grade  ore.  Other  development  work  to  be 
done  when  more  storage  room  for  broken 
ore  is  made  available  by  mill  operations. 

ROCHESTER  MINES  (Rochester)— Suit 
brought  against  company  bv  Joseph  Nen- 
zel,  who  claims  apex  of  the  vein  from  which 
the  Rochester  mines  have  been  extracting 
ore. 

Lyon    County 

MASON  VALLEY  MINKS  (Thompson)  — 
Shipmmts  received  at  sni<ltery  for  week 
<nded  Oct.  16  were:  Nevada-Douglas,  94  1 
ton.'s ;  Blue.stone.  1770;  Mason  Valley  mine. 
1833;  miscellaneous,  325  tons;  total,  4872 
tonH.  During  same  period,  three  cars  of 
bli8tf-r  copper  wa.s  shipped. 

HILL  TOP  (Y.rington)- Producing  ship- 
ping-Krade  copper  ore. 

MO.VTANA-YERINGTON  (Yerington)  — 
Firp  on  Oct    16  destroyed  shafthouse,  hoist. 

hea'!'-   -" d    blacksmith     shop.       Other 

hoi  nent   to  be   Installed  at  once, 

an']  will    not     be    delayed    long. 

Lov,»,  -,,,..  ,H  efjulpped  with  small  gaso- 
line hoiKt,  and  workln«H  from  this  shaft 
will  be  connected  with  rnaln-shaft  work- 
Insm  by  ralBc.  and  additional  production 
made. 

Mineral   County 

JUMBO  COPPER  (MIna)— Development 
on  315  level  opi-tiiriK  copper  ore.  I^esHeeB 
prevlouHly  produci-d  Kood  tonnage,  but  com- 
pany ban  now  purchaned  all  rlichta  and  will 


operate  exclusively.  Company  originally  Building  two  12-pipe  furnaces  of  500  flasks' 
subsidiary  of  Jumbo  Extension  Mining  Co.,  capacity.  Expect  to  purchase  equipment, 
of  Goldfield.  .Samuel    Bertleson    is   superintendent. 

CANADA 


Nye   County 

TONOPAH  DISTRICT  ore  production  for 
the  week  ended  Oct.  19  was  8417  tons,  of 
an  estiniated  milling  value  of  $143,089. 
Producers  were:  Tonopah  Belmont,  108(i 
tons;  Tonopah  Mining,  2250,  Tonopah  Ex- 
tension, 2365;  West  End,  895;  Jim  Butler. 
214  ;  Rescue.  65  ;  Montana,  338  ;  Tonopah 
Divide,  200,  and  miscellaneous,  4  tons. 

GREAT  WESTERN  (Tonopah)— Larger 
pumping  plant  to  be  installed.  To  accom- 
modate new  equipment,  shaft  will  be  en- 
larged from  one  compartment  to  three  com- 
partments. Work  to  start  at  850  level,  and 
will  take  four  months.  Property  in  west 
end  of  district. 

MARRIS  CHALCEDONY  QUARRY 
(Tonopah) — Operating  at  full  capacity. 
Quarry  furnishes  artificially  rounded  tube- 
mill  pebbles  to  milling  plants  of  southern 
Nevada  at  cost  less  than  half  that  of  Dan- 
ish pebbles. 

MIDWAY  (Tonopah) — Drift  extended 
140  ft.  in  vein  recently  opened. 

TONOPAH  DIVIDE  (Tonopah) — New 
electric  equipment  installed  and  operating 
successfully.  Development  work  on  No.  3 
level  will  now  be  pushed,  and  shaft  sunk 
another  100  ft.  Property  situated  on  Gold 
Mountain,   six  miles  south  of  Tonopah. 

WEST  END  CONSOLIDATED  (Tono- 
pah)— Connection  made  on  800  level  be- 
tween Ohio  shaft  workings  and  No.  2  shaft. 
Electric  locomotive  made  by  company  put 
into  use,  and  all  ore  hereafter  will  be 
handled  through  No.  2  shaft,  equipment  of 
which  has  been  improved  to  handle  this  in- 
creased tonnage. 

Storey    County 

CONSOLIDATED  VIRGINIA  (Virginia 
City) — Drifting  on  1800  and  2000  levels  and 
raising  on  1900  and  2000  levels. 

White  Pine  County 

CONSOLIDATED  COPPERMINES  (Kim- 
berly) — September  production  was  1.196,884 
lb.  of  copper,  and  mill  gave  79%  recovery. 
On  the  1200  level,  three  crosscuts  are  ex- 
ploring the  ore  zone. 

OKLAHOMA 

Joplin    District 

LUCKY  JENNY  (Hockerville) — Expect 
to  have  new  300-ton  mill  completed  by  De- 
cember   10. 

DALLAS-PICHER  (Picher) — Operating 
new  30n-ton  mill.  A.  J.  Harrington,  Car- 
thage,   Mo.,    is   managing   director. 

GOLDEN  STATE  (Richer)— Recently  re- 
sumed operations  on  shaft  where  work  was 
abandoned  last  spring,  and  is  now  in  ore. 
.lohn  Gifford,  of  Baxter  Springs,  Kan.,  is 
manager. 

JEFFERSON  (Picher) — To  build  mill. 
One  shaft  down  240  ft.  and  second  shaft 
has   been   started. 

MAURINE 
250-ton    mill. 

MOGUL  (Richer)— Sinking  shaft.  When 
c(  mplete  second  shaft  will  be  sunk  and 
siourid  developed.    Contemplating  mill. 

PELICAN  (Picher) — Box  hopper  has 
been  found  unsatisfactory,  and  starting 
of  a  new  mill  is  being  delayed  while  new 
hopper    is   being   built. 


(Picher) — Completed       new 


AURORA  (Quapaw) — New  mill  ready 
and  will  be  operated  by  gas  power  entirely. 
John  E.  Turner  is  vice  president  and  gen- 
oral    manager. 

BIG  V  (Quapaw) — Completing  250-ton 
mill  on  40-acre  lease.  Operating  two  shafts, 
both  in  ore.  J.  C.  Voorhees  is  president, 
and  C.  S.  Voorhees  is  vice  president  and 
general  manager. 

LIGHTNING  (Quapaw) — Has  suspended 
operations. 

ONTARIO  SMELTING  (Quapaw)  — 
Started  construction  of  a  refinery  which 
will  have  a  capacity  of  600  tons  per  week. 

CONSOLIDATED  (Saint  Louis)— SinkinK 
.shaft  to  cut  ore  developed  by  Huttig  Leatl 
and   Zinc  Co.   to   the  southeast. 

KEENO  (Saint  Louis) — Installing  boil- 
<r  at   shaft,   now   197   feet. 

OK KG ON 

•litckHon   County 

KA.NII;H      QUICKSII^VIOR      (Beagle)    - 


British   Columbia 

DRUM  LUMMON  (Douglas  Channel)— 
Gibson  mill  and  concentrator  of  36  tons 
per  day  capacity  to  be  completed  soon. 
Mill  installed  as  an  experiment,  and  if  re- 
.sults  are  satisfactory,  additional  units  will 
be  built. 

ACTIVE  DEVELOPMENT  is  in  progress 
in  the  Lightning  Peak  district  near  Edge- 
wood,  on  the  west  side  of  the  Arrow  Lakes 
and  100  miles  from  Revelstoke,  and  six 
properties  are  being  worked.  High-grade 
ore  is  being  shipped  from  the  Waterloo,  and 
it  is  the  intention  of  the  operators  to  con- 
tinue work  all  winter.  Development  is  un- 
der way  at  the  Silver  Spot,  Dictator  and 
lOxtension,  and  the  Rampolo.  The  Light- 
ning group  will  be  worked  without  cessa- 
tion, and  the  Lumpy  group,  a  new  discov- 
ery, is  to  be  opened  up  by  tunnel.  A  pack 
trail  is  the  only  means  of  transportation, 
and  it  is  under.stood  that  the  government 
is  to  be  asked  for  financial  aid  in  the  con- 
struction of  a  permanent  trail  or  wagon 
road. 

ECHO  SIVER-LEAD  (Silverton)— To 
make  daily  shipments  .soon.  Ore  has  been 
opened    on    three    levels. 

Manitoba 

LULEO  (Rice  Lake) — Operating  with  a 
.'^mall  force  in  charge  of  Ellico  McDonald. 
Sinking  shaft  to  54  ft.,  open  pit.  Down  35 
ft.  and  large  amount  of  open-cut  work  and 
stripping.      Mill    to    be   built    during   winter. 

Ontario 

LUCKY  GODFREY  (Elk  Lake) — Exam- 
ination being  made  by  interests  connected 
with  the  O'Brien  Mining  Company. 

CLEVENGER-PROPHET  (Gowganda)— 
Operations  being  carried  on  under  direc- 
tion of  Kirby  Thomas,  consulting  engineer. 
Shaft  is  down  300  ft.  and  lateral  work  is 
being  done  at  200  level. 

M'INTYRE  (Porcupine) — Annual  state- 
ment for  year  ended  June  30  showed  ore 
treated  of  the  value  of  $1,793,197.  Esti- 
mated ore  reserves  were  valued  at  $4,490,- 
432.  Net  profits  were  $680,361,  and  sur- 
plus was  $872,172.  Average  operating  ex- 
penses were  $5.14  per  ton,  and  average 
value  of  ore  treated  was  $10.05.  The  mill 
treated  178,327  tons,  with  a  recovery  of 
95.6   per   cent. 

LA  ROSE-O'BRIEN  (Cobalt) — Some  con- 
fusion has  arisen  as  to  the  boundary  line 
between  the  Violet  property  of  the  La  Rose 
and  the  O'Brien.  The  disputed  area  Is 
about  56  ft.  wide.  If  the  O'Brien  conten- 
tion is  correct,  its  boundary  will  take  in  a 
part  of  the  Violet  workings,  including  part  f 
of  the  shaft.  Surveyors  have  been  engaged 
and  are  going  over  the  ground  thoroughly. 

OPHIR  (Cobalt) — Winze  being  sunk 
has  cut  Keewatin  formation  at  141  ft.,  or 
580  ft.  below  the  surface. 

TEMISKAMING  (Cobalt) — Vein  14  In. 
wide  cut  on   400   level. 

LAKE  SHORE  (Kirkland  Lake) — Report 
for  September  shows  production  of  approx- 
imately $44,500  from  the  treatment  of  1860 
tons  of  ore,  with  a  recovery  of  $23.92  per 
ton.  Mill  ran  96.21  per  cent  of  possible 
running  time. 

TECK-M'KINLEY  (Swastika) — Group 

of  nine  claims  near  Temiskaming  &  North- 
ern Ontario  Ry.  being  explored  by  dia- 
mond drilling. 

MONDEAU  (Boston  Creek) — Additional 
machinery  has  been  received.  Work  will 
be  started  soon  and  shaft  continued  to  100 
level.  Property  under  option  to  A.  McKin- 
non,   of  Montreal,   and  associates. 

Quebec 

CISCO  (Hurricanaw  River) — A  number 
of  quartz  veins  carrying  gold  have  been 
found,  and  development  is   in  progress. 

MARTIN  (Hurricanaw  River) — Addi- 
tional  machinery  being   installed. 

AFRICA 

Belgian    Congo 

UNION  MINIERIO  DU  HAUT  KATANGA 
(lOlizabethville) — During  September  pro- 
duced   4,887,598    pounds   of   copper. 

ASIA 

Chosen 

ORIENTAL  CONSOLIDATFOD  (Unsan) 
— Ore  exhausted  at  Charabowie  mine,  which 
has  been  closed  down.  Maibong  mill  per- 
manently closed  down. 
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The  Market  Report 
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SILVER  AND  STERLING  EXCHANGE 

Sterl- 
ing 
Ex- 
change 

Silver 

Oct. 

Sterl- 
ing 
Ex- 
change 

Silver 

Oct. 

New 
York, 
Cents 

Lon- 
don, 
Pence 

New 
York, 
Cents 

Lon- 
don, 
Pence 

24 
25 
26 

4  7500 
4,7500 
4  7500 

lOli 
lOli 
lOIi 

491 
49^ 
495 

28 
29 
30 

4.7500 
4.7500 
4.7500 

101,^ 
1 0 1  i 
lOlJ 

49! 
495 
495 

New  York  quotations  are  as  reported  by  Handy 
&  Harnian  and  aie  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS 

IN  NEW  YORK 

Copper 

Tin 

Lead 

Zinc 

Oct. 

Electro- 
lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

24 

*26 

8.05 

7.75 

<sm 

81 
@85 

81 
@H 

8i 
(ff8| 

8? 
®8| 

81 
@8| 

25 

*26 

8.05 

7.75 

26 

*26 

8.05 

7.75 

28 

*26 

8.05 

7.75 

29 

*26 

8.05 

7.75 

30 

*26 

t 

8.05 

7.75 

*  Price  fixed  by  agreement  between  American 
copper  producers  and  the  U.  S.  Government,  accord- 
ing to  official  statement  for  publication  on  Friday, 
September  21,  1917,  and  July  2,  1918. 

t  No  market. 

The  above  quotations  (except  as  to  copper,  the 
price  for  which  has  been  fixed  by  agreement  between 
Anicrican  copper  producers  and  the  U.  S.  Govern- 
ment, wherein  there  is  no  free  market)  are  our 
appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers 
and  agencies,  and  represent  to  the  best  of  our  judg- 
nirnt  the  prevailing  values  of  the  metals  for  the 
deliveries  constituting  the  major  markets,  reduced  to 
basis  of  New  York,  cash,  except  where  St.  Louis  is 
the  normal  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  0.10c 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35c. 
per  100  lb.  above  St.  Louis. 


LONDON 


Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Oct. 

Spot 

3M. 

Spot 

3M. 

Spot 

3M. 

Spot 

24 

122 

122 

137 

334 

334 

291 

285 

54 

25 

122 

122 

137 

334 

334 

295 

285 

54 

26 

28 

122 

122 

137 

334 

334 

295 

285 

54 

29 

122 

122 

137 

334 

334 

295 

285 

54 

30 

122 

122 

137 

334   1334 

295 

285 

54 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb.  For.  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2240  lb.,  with  .American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reckoning 
exchange  at  $4.7515:£295  =6.2576c.;£54  =  1  1.4545c.; 
XII0  =  23.3333c.;  £125  =26.5151c.;  £260  =  55. 1513c.; 
£280  =  59.3937c.;  £300  =63. 6362c.  Variations,  £1 
=  0.2121205c. 


Metal  Markets 

All  of  the  markets  that  are  free  from 
Government  control,  and  therefore  are  able 
to  reflect  commercial  conditions  and  opin- 
ion.s.  exhibit  an  easier  tendency,  owing  to 
the  prospects  of  early  peace,  which  the 
markets  interpret  as  bound  to  diminish 
demand.  This  is  shown  most  emphatically 
in  the  antimony  market,  while  the  market 
for  ores — chrome,  manganese,  molybdenum. 


tungsten,  etc. — is  nervous  and  softening. 
Zinc  cotitinues  strong  as  to  the  prompt  and 
the  November-December  position,  but  there 
are  sellers  of  forward  contracts  at  conces- 
sions of  at  least  half  a  cent  i)er  lb  below 
what   is  at  present   the   major   market. 

Copper,  Tin,   Lead  and  Zinc 

Copper — The  producers  arc  striving  hero- 
icall.v  to  increase  their  production,  but  they 
are  the  victims  of  circumstances  and  an; 
unable  to   achieve  what  they  would  like  to. 

Official  announcement  of  the  continua- 
tion of  the  price  of  copper  to  Jan.  1  was 
made  on  Oct.  28.  Though  the  agreement 
with  the  producers  had  been  made  a  week 
previous,  it  is  the  policy  of  the  War  In- 
dustries Board  to  make  no  announcement 
until  the  agreement  has  been  approved  b.v 
the  President.  The  official  announcement 
in  full  is  as  follows : 

"The  President  has  approved  an  agree- 
ment, made  between  the  producers  of  cop- 
per and  the  price-fixing  committee  of  the 
War  Industries  Board  (after  investigations 
by  this  committee  in  conjunction  with  the 
Federal  Trade  Commission  as  to  the  cost 
of  production),  that  the  maximum  price  of 
copper  shall  be  continued  at  26c.  per  lb., 
taking  effect  Nov.  1,  1918,  for  shipments 
after  said  date,  but  subject  to  revision  after 
Jan.  1,  1919,  f.o.b.  cars  or  lighters  at  East- 
ern refineries,  f.o.b.  cars  or  lighters  at 
Pacific  Coast  refineries  for  Pacific  Coast 
destinations,  and  f.o.b.  cars  or  lighters 
New  York  if  shipped  to  Eastern  or  interior 
destinations  from  Pacific  Coast  refineries 
and  from  refineries  in  the  interior  of  the 
United  States.  All  shipments  made  after 
Jan.  1,  1919,  are  subject  to  any  change 
in  price  made  by  the  price-fixing  commit- 
tee to  take  effect  after  that  date.  Thi-; 
maximum  price  is  subject  to  the  additional 
charges  on  copper  shapes  approved  liy  t  he 
price-fixing  cominittee  to  take  effect  after 
that  date.  This  maximum  price  is  sub- 
ject to  the  additional  charges  on  copper 
shapes  approved  by  the  price-fixing  com- 
mittee  on   June   5,    1918. 

"The  conditions  are :  First,  that  the  pro- 
ducers of  copper  will  not  reduce  the  wages 
now  being  paid  ;  second,  that  they  will 
sell  to  the  United  States  Government,  to 
the  public,  in  the  United  States,  and  to 
the  Allied  governments  at  not  above  the 
maximum  price ;  third,  that  they  will  take 
the  necessary  measures,  under  the  direction 
of  the  War'  Industries  Board,  in  the  dis- 
tribution of  copper  to  prevent  it  from  fall- 
ing into  the  hands  of  speculators,  who 
might  increase  the  price  to  the  public ; 
and  fourth,  that  they  will  pledge  them- 
selves to  exert  every  effort  necessary  to 
keep  up  the  production  of  copper  .so  as  to 
insure  an  adequate  supply  so  long  as  the 
war  lasts." 

Copper  Sheets — The  base  price  of  copper 
sheets  is  36c.  per  lb.  Copper  wire  is  quoted 
at  28i@29ic.  per  lb.  f.o.b.  mill,  carload 
lots. 

Tin — Occasional  small  lots  are  offered 
for  resale,  which  is  permitted  by  the  Ameri- 
can Steel  Products  Co..  but  such  offerings 
are   only    sporadic. 

The  exports  of  tin  from  Batavia  to  the 
United  States  in  1917  were  28. 151. .325  lb., 
compared    with    30,980,550    in    1916. 

Ivead — The  situation,  which  in  recent 
weeks  has  been  looking  easier,  is  becoming 
less  so.  There  is  .some  urgent  demand,  and 
the  rate  of  production  is  rather  disappomt- 
ing.  The  end  of  this  month  will  probably 
find  producers  still  oversold  to  a  consider- 
able  extent. 

Zino — The  market  was  very  dull.  Prompt 
and  November  spelter  is  undoubtedly  scarce. 
On  the  other  hand,  there  is  no  particular 
demand  for  December.  Foreign  inquiry 
for  a  large  block  of  spelter  that  we  men- 
tioned last  week  does  not  seem  to  have 
been  executed.  Spelter  for  delivery  durmg 
the  first  quarter  of  1919  was  offered  at 
8@8ic.,  and  some  sales  were  effected  be- 
tween   those    figures. 

Zinc  Sheets — Unchanged  at  $15  per  100 
lb.,  less  usual  trade  discounts  and  extras 
as  per  list  of  Feb.  4. 


Other    Metals 

Alnminum — Unchanged  at  33c.  per  lb. 
There   is   a   great   scarcity. 

Antimony — This  market  exhibited  fur- 
ther Weakness,  and  the  prospects  are  re- 
garded by  i)roducers  In  no  cheerful  way. 
Although  stocks  have  been  greatly  re- 
duced, there  is  very  little  demand.  We 
<luote   si)ot   at    12if(  123c. 

Bihniuth — Metal  of  the  highest  ])urity 
for  pharmaceutical  u."e  is  quoted  at  i'3.50 
per  lb.  for  wholesale  lots — 500  lb.  and  ov.r. 

Cadmium — Quoted  at  $1.50Tt|1.75  per 
Ijound. 

Niekel — Market  quotation:  Ingot  40c.; 
shot,    43c.  ;    electrolytic,    45c.    per   pound. 

QiiiekKilver — We  quote  $125  f«/ $127.50  ; 
market  unsettled.  San  Francisco  reports, 
by   telegraph,    $118.50;    .steady. 

Gold,   Silver  and  Platinum 

Gold — It  is  stated  in  Vancouver,  B.  C, 
that,  despite  the  efforts  of  the  Unite* 
States  authorities  at  the  border,  American 
gold  is  continuing  to  come  into  Canada 
for  barter  and  exchange,  especially  amc  -g 
the  Chinese,  who  pay  as  high  as  35% 
l)remium  for  coinage.  This  in  turn,  it  is 
claimed,  is  shijjped  out  of  Canada  to  the 
Orient. 

Silver — The  official  price  of  silver  in 
London  remains  unchanged  at  49Jd.  The 
latest  advices  from  London  are  to  the  ef- 
fect that  both  there  and  in  India  the  de- 
mand for  silver  for  coinage  is  still  large ; 
but  in  the  absence  of  any  comi)etition  from 
China,  supplies  have  been  more  plentiful. 
Exports  to  London  for  the  week  ended 
Oct.    26    were    589,000   ounces. 

Mexican  dollars  at  New  York:  Oct.  24, 
TVJ:  Oct.  25,  77i;  Oct.  26.  77J  ;  Oct.  28. 
77J;   Oct.    29,   77J;   Oct.   30,   77i. 

Platinum— Unchanged. 

Zinc  and  Lead  Ore  Markets 

Joplin,  :Mo.,  Oet.  26 — Blende,  per  ton,  high, 
$78.55;  basis  70  ^c  zinc,  premium.  $75; 
Class  B,  $65(f(60;  Prime  Western,  $55® 
52  50;  calcamine,  basis  40';  zinc.  $40Tr35. 
Average  selling  prices:  Blende,  $55,47; 
calamine,    $39.05  ;    all    zinc    ores.    $53.62. 

Lead,  high,  $103.10;  basis  80%  lead, 
$100  ;  average  selling  price,  all  grades  of 
lead,    $99.16   per   ton. 

Shipments  the  week:  Blende.  8313;  cala- 
mine. 760;  lead.  1860  tons.  Value,  all  ores 
the    week.     $661,920. 

Shipments  ten  months:  Blende,  400,402; 
calamine.  18,702  :  lead.  63.375  tons.  Value, 
all    ores    ten    months,    $27,235,250. 

Buyers  falling  short  of  filling  orders 
last  week  came  into  the  market  early  this 
week  with  higher  offerings,  and  even  then 
most  buyers  "went  short"  on  filling  orders 
for   this   week's   purchases. 

Platteville,  Wis.,  Oct.  26 — Blende,  basis 
60%  zinc,  highest  price  reported,  $72;  base 
price  for  premium  grade,  $75 ;  base  price 
for  high-lead  blende,  $52.  Lead  ore.  basis 
80*;;  lead,  $100  per  ton.  Shipments  re- 
ported for  the  week  were  2268  tons  blende, 
182  tons  galena  and  432  tons  sulphur  ore. 
For  the  year  to  date  the  totals  are  105,823 
tons  blende,  6551'  tons  galena  and  37.776 
tons  sulphur  ore.  During  the  week  2880 
tons  blende  was  shipped  to  separating 
plants. 

Other  Ores 

Chrome  Ore — Offerhigs  exceed  the  de- 
mand, and  it  is  very  difficult  to  make  sales. 

Iron  Ore — Superior  ores,  per  ton.  lower 
Lake  ports.  Old  Range  bessemer,  55  iron, 
$6.65;  Mesabi  bessemer,  55  iron,  $6.40; 
Old  Range  non-bessemer.  51 J  iron,  $5.90; 
Mesabi   non-bessemer,    51  i   iron.   $5.75. 

Maniranese  Ore — The  makers  of  ferro- 
manganese  are  reported  to  have  all  the 
ore  that  they  can  handle,  and  there  are 
surplus  offerings,  stimulated  b.v  the  high 
prices. 
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Molybdennm  Ore — High-grade  ore  is  re- 
ported held  for  $1.10.  but  with  no  buyers 
wilUnff  to  pay  that  price.  A  considerable 
tonnage  of  low-grrade  ore  was  reported 
sold    this    week   at   prices   well    below    $1. 

Pvrites — Prices  of  domestic  pyrites  are 
determined  by  negotiation  between  buyer 
and  seller;  the  range  is  between  30((f35c. 
per  unit.  Nobody  is  anxious  to  take  any 
domestic  pyrites  of  grade  lower  than  40% 
sulphur,  and  as  a  consequence  owners  of 
properties  producing  a  run-of-mine  of  lower 
grade  must  risort  to  concentration  to  se- 
cure a  marketable  product. 

TunKsten  Ore — Quotations  are  nominally 
unchanged,  but  there  seems  to  be  an  easier 
tendency    in   the    market. 

Chas.  Hardy  says :  "During  the  last  week 
business  in  tungsten  ore  has  been  com- 
paratively quiet,  on  account  of  the  devel- 
opment in  the  international  position. 
Prompt  material  and  any  good-grade  ore 
which  can  be  delivered  within  the  next 
two  months  are  still  finding  a  ready  mar- 
ket. At  the  moment  of  writing  business  in 
high-grade  scheelite  has  again  been  done 
at  $26.  Tlie  whole  tungsten  position  Is 
much  under  the  influence  of  the  importa- 
tions from  China.  The  market  is  not  yet 
in  a  position  to  exactly  gage  the  influence 
that  these  Chinese  importations  will  have 
on  the  general  trend.  On  the  one  hand, 
the  imports  are  large — on  the  other,  the 
Chinese  ore.  on  account  of  its  high  man- 
ganese content  and  the  tin  and  copper 
impurities,  is  acceptible  to  but  few  in  the 
American  tungsten  industry.  It  has  been 
a  feature  with  new  tungsten  fields  that 
after  the  discovery,  the  production  is  ex- 
ceedingly large.  It  has  always  been 
.  found,  however,  that,  once  the  easy  mining 
stops,  production  falls  off  considerably. 
It  depends  now  on  how  soon  this  period 
of  lesser  production  in  China  will  set  in. 
In  the  meantime,  efforts  are  being  made 
in  Several  quarters  to  absorb  the  Chinese 
product  while  the  erection  of  new  plants 
which  can  treat  this  impure  ore  is  Deing 
undertaken,  and  if  these  plants  can  be 
started  at  an  early  date,  they  should  handle 
a  considerable  quantity  of  the  Chinese  ore. 
In  the  meantime,  the  imports  from  Bolivia 
have  been  exceedingly  small,  anu  tne  im- 
portations in  the  previous  months  of  the 
year,  when  the  imports  from  South  Amer- 
ica amounted  to  well  over  330  tons — at 
times  even  over  400  tons  per  month — have 
dropped  to  only  150  tons  during  the  last 
month  for  which  a  record  is  available." 

Iron  Trade  Review 

PITTSBUKGH — Oct.    29 

The  epidemic  of  influenza  has  risen  at 
some  points  and  decreased  slightly  at 
others.  In  the  last  week  it  has  become 
serious  in  the  Shenango  Valley,  one  fur- 
nace being  barely  able  to  make  its  charge 
Sunday  night,  whereas  the  Mahoning  Val- 
ley is  scarcely  touched,  at  least  as  yet. 
The  Ohio  works  of  the  Carnegie  Steel  Co. 
at  Youngstown  has  only  30  men  absent 
owing  to  the  disease.  At  the  Duquesne 
Ste<'l  Works,  near  Pittsburgh,  where  the 
proportion  of  men  laying  off  exceeded  20% 
at  one  time,  more  men  are  returning  than 
are  leaving.  The  Edgar  Thomson  works, 
which  was  not  affected  at  the  outset,  now 
has    400    of    6000    men    out. 

TIk  Iron — Distribution  of  pig  iron  is 
proceeding  much  the  same  as  formerly,  on 
contracts  and  allocations.  There  have  been 
few  new  allocations  recently,  and  furnaces 
are  not  in  position  to  accept  any,  their 
output  already  going  to  preferred  purposes. 
More  than  half  the  100,000  tons  of  basic 
iron  for  export,  allocated  a  few  months 
ago  to  Northern  furnaces,  has  been 
shipped.  Consumers  are  showing  no  in- 
terest In  late  deliveries.  Existing  prices 
apply  on  deliveries  to  Jan.  1,  and  contracts 
for  later  delivery  can  only  be  made  sub- 
ject to  Government  price  ruling  at  the 
time  of  delivery.  The  market  remains 
quotable  at  the  .set  limits:  Bessemer, 
$35.20 :  basic.  $33  ;  So.  2  foundry,  $34  ; 
malb-able.  $34.50;  forge,  $33,  f.o.b.  fur- 
nace, freight  from  Valleys  to  Pittsburgh 
beinK  $1  40  and  from  six  detached  fur- 
nacei!   somewhat    less. 

MirrI — There  is  no  market  in  unfinished 
■teel.  all  surplui!  production  br-ing  under 
allocation.  W<-  quote  the  market  at  the 
ii*?t  llmltH:  Bllletn.  $47.50;  sheet  bars  and 
small  billets.  $51;  slabs.  $50;  rod.s,  $57. 
y.rr  yii  .  -  —A  fair  running  enquiry  for 
In  Hmall  lots  for  early 
mm;<U    (•on"iimi-r''    is    to    bo 

1  " '  a    rule, 

and  <lo 
for  the 
market 
t  of  ItH 
ly,    they 


$250,    delivered,    and    16%     spiegeleisen    at 
$75,   furnace. 

Coke — Production  of  coke  in  the  Con- 
nellsville  region  has  been  materially  cur- 
tailed bv  the  influenza  epidemic,  al.so  ship- 
ments of  raw  coal.  ISIany  byproduct  ovens 
are  short  of  coal,  but  they  have  lost  little 
actual  production.  Thus  far  there  is  no 
definite  shortage  of  coke  at  any  blast  fur- 
naces, but  further  curtailment  in  supplies 
might  force  the  banking  of  some  stacks. 
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MONTHLY  AVERAGE  PRICES  OF  METALS 

Silver 

New  York 

LonUon 

1916 

1917 

1918 

1916 

1917 

1918 

Jan 

Feb 

Mar 

April 

May.... 
June. .  .  . 

July 

Aue.     .. 
Sept  .... 

Oct 

Nov 

Dec 

56.775 
56.755 
57.935 
64.415 
74.269 
65.024 
62.940 
66.083 
68.515 
67.855 
71.604 
75.765 

75.630 
77 . 585 
73.861 
73 .  ^!75 
74 . 745 
76  971 
79  010 
85 . 407 
100  740 
87.332 
85.891 
85.960 

88 . 702 
85.710 
88  082 
95 . 346 
99 . 505 
99 . 500 
99.625 
100.292 
101.125 

26  960 
26.975 
27.597 
30.662 
35 . 477 
31.060 
30.000 
31.498 
32.584 
32.361 
34    192 
36.410 

.(6 .  682 
37,742 
.36   410 

36  963 

37  940 
39  065 
40.110 

43  418 
50  920 

44  324 
43   584 
43  052 

44  356 
42.792 
43 . 620 
47.215 
48.980 
48.875 
48.813 
49,077 
49 . 500 

Year. 

65.661 

81.417 

31    315 

40  .S51 

New  York  quotations  cents  per  ounce  troy,  fine  silver; 
London,  pence  per  ounce,  sterling  silver,  0.925  Qne. 


— 

New  York 

London 

Copper 

Electrolytic 

Standard 

Electrolytic 

1917 

1918 

1917 

1918 

1917 

1918 

Jan. . . 

Feb.. 
Mar.... 
April.. 
May. . 
June  . 
July.... 
Aug..  . 
Sept.. 
Oct  .  . 
Nov.  . 
Dec. . 

28.673 
31.750 
31.481 
27.935 
28.788 
29.962 
26 . 620 
25.380 
25.073 
23  500 
23  500 
23 . 500 

23 . 500 
23.500 
23 . 500 
23 . 500 
23 . 500 
23 . 500 
25.904 
26.000 
26.000 

131.921 
137.895 
136.750 
133.842 
130.000 
130  000 
128.409 
122.391 
117.500 
110.000 
110.000 
110.000 

110.000 
1 10 . 000 
110.000 
110.000 
110.000 
110.000 
119.913 
122.000 
122.000 

142.895 
148.100 
151.000 
147.158 
142  000 
142.000 
140.409 
137.000 
135.2.50 
125.000 
125.000 
125.000 

125.000 
125.000 
125.000 
125.000 
125.000 
125.000 
134.913 
137.000 
137.000 

Year 

27   180 

124.892 

138.401  

January. . .  . 
February . . . 

March 

April 

May 

June 

July 

August 

September. 
October.  . .  . 
November. 
December.  . 

Av.  year. 


1917 


44.175 
51.420 
64.388 
55.910 
63.173 
62.053 
62 . 570 
62.681 
61.542 
61.851 
74 . 740 
87 . 120 


1918 


85.500 
92.000 

(a) 

(o) 

(a) 

(a) 

(a) 

(a) 

(a) 


61.802 237  563 


1918 


293.227 
311.525 
318.875 
329 . 905 
364.217 
331.925 
360.347 
380.900 
343.905 


(a)  No  average  computed. 


Lead 

New    York 

St.    Louis 

London 

1917 

1918 

1917 

1918 

1917 

1918 

January 

February. . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November.  . 
December.... 

7.626 
8  636 
9.199 
9.288 
10 . 207 
11.171 
10.710 
10.594 
8.680 
6.710 
6.249 
6.375 

6,782 
6  973 
7.201 
6.772 
6.818 
7.011 
8.033 
8.050 
8.050 

7. 530 
8.595 
9.120 
9.158 
10.202 
11.123 
10.644 
10.518 
8.611 
6.650 
6.187 
6  312 

6.684 
6.899 
7.091 
6.701 
6.704 
7.511 
7.750 
7.750 
7 .  750 

30 . 500 
30 . 500 
30 . 500 
30 . 500 
30 . 500 
30 . 500 
30.500 
30 . 500 
30 . 500 
30.500 
30,500 
30 , 500 

29.50 
29  50 
29.50 
29.50 
29.50 
29.50 
29  .50 
29   50 
29.50 

Year 

8.787 

8  721 

30  500 

Spelter 

New   York 

St.   Louis 

London 

1917 

1918 

19  7 

1918 

1917 

1918 

January.  .  . 
February. . 

March 

April 

May 

June 

July 

August. . . . 
September 
October...  . 
November. 
December  . 

9.619 
10  045 
10  .300 
9.459 
9.362 
9.371 
8.643 
8.360 
8.136 
7.983 
7.847 
7.685 

7  836 
7  814 
7.461 
6 .  890 
7  314 
8.021 
8.688 
8.985 
9 .  442 

9.449 
9.875 
10.130 
9.289 
9.192 
9.201 
8.    73 
8.190 
7.966 
7.813 
7.672 
7  510 

7.661 

7 .  639 
7.286 
6.715 
7.114 
7.791 

8 .  338 
8.6,35 
9.092 



ii . 329 
47.000 
47 . 000 
54  632 
54  000 
54  000 
54  000 
54.000 
54.000 
54.000 
54.000 
54 . 000 

54 . 000 
54.000 
54.000 
54  000 
.54  000 
54  000 
54 . 000 
54 . 000 
54.000 

Year.. 

8.901 

8.813 

,52.413 

New  York  and  St.  Louis  quotations,  cents  per  pound. 
London,  poundi  sterling  per  long  ton. 


will    not    ne4d    full    n  .,■ ■■       niat    time. 

Rumon*    of    xhadinK    cannot     be    fully    con- 
flrm»-d.      We   mtntf   70'/»    ferrom.'iriKanese  at 


No.  2 

Pig  Iron, 
Pgh. 

nesscmcrt 

Baslct 

Foundry 

1917 

1918 

1917       1918 

1917 

1918 

January.  .  . 

$35  05 

S37   25 

$30 .  05  S33  95 

S30  95 

$33 . 95 

February, , 

36  37 

37 .  25 

30.95 

;«.95 

30  95 

:«.95 

March 

37 .  37 

37  .  25 

33.49 

33 .  95 

35.91 

33.96 

April 

May 

42.23 

:46.15 

38 .  90 

32   95 

40  06 

33  95 

40  94 

.36  20 

42  .  S4 

33  00 

43  60 

34  00 

June 

54    22 

36   36 

.50  05 

33    11-. 

.50    11 

34    16 

July 

57   45 

36   6(1 

53   SO 

3.3   4(1 

53  95 

34    40 

August 

.54    17 

36   6(1 

.50  :i7 

33  40 

53  95 

34   40 

S<'|ll<'IIll)'T 

46   40 

3t) .  60 

42  24 

33 .  40 

48   5 

34 .  40 

Ociobrr., 

37   25 

33  95 

33  95 

.Novi-mbcr. 

37   25 

33.95 

33  95 

December 

37   25 
•43  57 

33 .  96 

33 .  05 

Year 

139.02 

'$40.83l 

N.Y.EXCH.t  Oct.  29    Bc5.STON  EXCH.*  Oct.  29 


Alaska  Gold  M 

Alaska  Juneau 

Am.Sm.&Ref.,com... 
Am.Sm.&  Ref.,pl... 
Am.  Sm.  Sec,  pi.,  A. 

Am.  Zinc 

Am.  Zinc,  pf 

Anaconda 

Batopiliis  Min 

Bethlehem  Steel. . .  . 
Butte  &  Superior. .  . 
Butte  Cop.  &  Zinc. 

Cerro  de  Pasco 

Chile  Cop 

Chino 

Colo. Fuel  &  Iron.. .  . 

Crucible  Steel 

Crucible  Steel,  pf.... 

Dome  Mines 

Federal  M.  &  S 

Federal  M.&S.,pf.. 
Great  Nor. ,  ore  ctf .  . 
Greene  Cananea. .  . . 
Gulf  States  Steel...  . 

Homestake 

Inspiration  Con.  .  .  . 
International  Nickel 

Kennenott 

Lackawanna  Steel.. 
Mexican  Petrol     . 

Miami  Copper 

Nat'i  Lead,  com  .  . 
Ntcional  Lead,  pf... 

Nev.  Consol 

Ontario  Min 

Ray  Con 

Republic  I.&S.,com 
Republic  I.  AS.,  pf. 

Sloss-Sheffleld 

Tennessee  C.  &  C.  . 
U.S.  Steel,  com.. .  . 

U.S.  .Steel,  pf 

Utah  Copper 

Va.IronC.&C 


4i 
2t 
87  5 
106  J 
91 
15 
60  i 
70  i 

i; 
70 
25 

91 
37  { 
22  i 
41 1 
405 
65  i 
85 
135 
10  J 
391 
321 
545 
69} 
82  J 
54  5 
32  J 
39  i 
74 

159  5 
281 
60 

1055 
20  J 
7{ 
24J 
84 

100 
55 
17 

108 

IIU 
90  i 
715 


BOSTON  CURB*     Oct.  29 


Alaska  Mines  Corp. 

Boston  Ely 

Boston  &  Mont 

Butte  &  Lon'n  Dev. 

Calaveras 

Chief  Con 

Contact 

Corbln 

Cortez 

Crown  Reserve. ... 

Crystal  Cop 

Eagle  &  Blue  Bell.  . 

First  Nat.  Cop 

Houghton  Copper.. 

Intermountaln 

Iron  Blossom 

Iron  Cap 

Mexican  Metals. .  . 
Mines  of  America.. 
Mojave  Tungsten.. 
Nat.  Zinc  &  Lead.  . 
Nevada-Douglas.. . 

New  Baltic 

New  Cornelia 

Oneco 

Pacific  Mines 

Rex  Cons 

Yukon  Gold 


M2 
.85 
.44 
.12 
I 
35 
t.l5 
.10 
.15 
.18 
.44 
2i 
1« 
.40 
.05 
.35 

18; 

.33 
.90 
.07 
.12 
.40 
.75 
17} 
.20 
J.  35 
.06 


SAN  FRAN. 


Alta 

Andes 

Best  &  Belcher. . .  , 

Caledonia 

Challenge  Con 

Confidence 

Con.  Virginia 

Gould  &  Curry. .  .  . 
Hale  &  Norcross.. . 

Jacket-Cr.  Pt 

Mexican 

Occidental 

Ophlr 

Overman 

Savage 

Sierra  Nevada. ... 

Union  Con 

Utah  Con 

Belmont 

Jim  Butler 

MacNamara 

Midway 

Mont.-Tonopah.  . 

North  Star 

Rescue  Eula 

West  End  Con . .  . 

Atlanta 

Booth 

Comb.  Frac 

Florence 

Jumbo  Extension. 

Kewanas 

Nevada  Hills 

Nevada  Packard. . 
Round  Mountain.. 

Sliver  Pick 

White  Caps 

United  lOastern.   . 


.03 
.04 
.01 
.01 
.03 
.10 
.05 

t.Ol 
.02 
.05 
.10 
.40 
.04 
.01 

t.02 
.02 
.06 
.01 

2.40 
.48 
.21 
.08 
.09 
.05 
.07 
.97 
.03 
.02 

t  02 
.11 
.09 
.02 
.02 
.22 
.  16 


COLO.  SPRINGS*   Oct.  2! 


( 'r('S.s<)n  ( ;on 

Doctor  Jack  Pot.. 

I'.lkton  Con 

i:i  I'iiso     

( :()1(1  Sovereign     . 

(lolden  Cycle 

Granite 

Isabella 

Mary  McKlnncy. 

Portland 

United  Gold  M... 
Vindicator 


Adventure 

Ahmeek 

Algomah 

Allouez 

Ariz.  Com.,  ctfs.. . . 

Arnold 

Bingham  Mines 

Bonanza 

Butte-Balaklava. . . 
Calumet  &  Ariz. . . . 
Calumet  &  Hecla.  . 

Centennial 

Copper  Range 

Daly  West 

Davis-Daly 

East  Butte 

Franklin 

Granby 

Hancock 

Hedley 

Helvetia 

Indiana 

Isle  Royale 

Keweenaw 

Lake 

La  Salle 

Mason  Valley 

Mass 

Mayflower 

Michigan 

Mohawk 

New  Arcadian 

New  Idrla.  .    . . 

North  Butte 

North  Lake 

OJlbway 

Old  Dominion 

Osceola 

Qulncy 

St.  Mary's  M.  L.. 

Santa  Fe 

Seneca 

Shannon 

Shattuck-Arlz 

So.  Lake 

So.  Utah 

Superior 

Superior  &  Best  .  . 

Trinity 

Tuolumne 

U.  S.  Smelting 

U.  S.  Smelfg,  pf. , 

Utah  Apex 

Utah  Con 

Utah  Metal 

Victoria 

Winona 

Wolverine. 


60 

80 

t.l5 

48  i 

15 

20 

10 

t.l6 

t.25 

70 

450 

t79 
|6 
tl2 
t.20 
t   60 
t26 
t.70 
tSi 
t3 
t3» 
Hi 

11 

tii 

t.40 
t   75 

69 
t49 
t.60 

\l\ 

.12 
t4| 

3) 

t3i 
.95 
475 

25 
91 
3 

,     21i 

Wyandot. It  -50 


N.  Y.  CURBt 


Big  Ledge 

Butte  &  N.  Y 

Butte  Detroit 

Caledonia 

Calumet  &  Jerome.. 
Can.  Cop.  Corpn..  .. 

Carlisle 

Cashboy 

Con.  Ariz.  Sm 

Con.  Coppermine*. . 

Emma  Con 

Goldfleld  Con 

Goldfleld  Merger 

Greenmonster 

Hecla  Min 

Howe  Sound 

Terome  Verde 

Louisiana 

Magma 

Majes  Ic 

Marsh 

McKlnley-Dar-Sa.. . 

Milford 

Mother  Lode 

Nixon  Nevada 

Ohio  Cop 

Rawley 

Ray  Hercules 

Richmond 

Rochester  Mines.. . 
St.  Joseph  Lead.  . . 

Standard  S.  L 

Stewart 

Success 

'Ponopah 

Tonopnh  Ex 

Trlbulllon 

Troy  Arizona 

United  Verde  Ext. . 

United  Zinc 

Utlca  Mines 


■I 


2 
t2 

04 

u 

t  osl 

.18 
.01 

If  I 

3!* 

.20 
t.03 
|.40 
i-76 

.39 

.36 

.75 

t.se 
.33 

14 

t.ii' 
.10 

t.os 


TORONTO* 


Oct.  29 


4.93  i 
.03! 
.05; 

.\a 

t.02 

1.69 

.181 

.051 

.07; 
1.  - 

.121 
.39 


Adanac 

Bailey 

Beaver  Con 

Chambers  Ferland. 

Conhuias 

Ilargraves 

Kerr  Lake 

La  Rose 

Min.  Corp.  of  Can.. 

Nlplsslng 

Peleraori  Lake 

reiiilskamlng 

Welt  1.1  i]fer-Lor. . .  . 

navidSDii 

Dome  i:xten 

Dome  Luke 

IloUlMger 

Mclntyre 

Newray 

Porru.  Crown 

Tcck-llughes 

vipond 

West  Dome 


t.08 

.03 

.28 

1.09 

4.50 

03 

6.00 

.37» 

2.00 

8.37i 

09 

.29 

.02 

.25 

.23 

.10 

5.00 

1.60 

.13 

.16 

.20 

.18 

.10 


t  Aa  reported  by  W.  P.  Snyder  A  Co. 


♦  Bid  prices.      tCloslng  prices.     J  Last  quotations. 
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AN  OLD  CUSTO.M  MILL.  AT   SlLVLli   CITY.    .NEVADA 

Co-operation  Among  Small  Mines 


By  GEO.  J.  YOUNG 


The  suggestion  is  made  that  greater  success 
would  attend  the  development  of  the  small  mining 
distinct  if  the  owners  would  cooperate,  and  the 
need  for  standard  designs  for  small  milling  and 


MUCH  attention  may  be  focused  upon  the  large 
plant,  but  the  small  one  usually  escapes  the  con- 
sideration that  it  deserves.  The  ore-treatment 
problem  that  confronts  the  owner  of  a  small  mine  is 
not  without  its  peculiar  difficulties.  There  is,  first,  the 
uncertainty  as  to  the  size  of  the  orebody.  Usually  de- 
velopment is  not  extensive,  and  the  pressure  for  imme- 
diate financial  return  that  follows  the  discovery  and 
partial  development  of  an  orebody  is  great.  The  owner 
of  the  property,  often  a  practical  miner,  but  sometimes 
an  impractical  business  man  taking  a  "flier"  through 
the  persuasion  of  a  "mining  man,"  wants  to  see  the 
gold  or  silver  "come  out"  as  rapidly  as  possible.  The 
result  of  this  entirely  natural  desire  is  often  the  de- 
termination to  erect  a  mill  before  conditions  justify 
the  building  of  one. 

A  practical  millman  is  consulted,  and  several  pieces 
of  ore  are  handed  back  and  forth  between  the  interested 


mining  plants  is  pointed  out.  Cooperation  in 
securing  geological  advice,  engineering  direction, 
and  metallurgical  assistance,  and  centralized 
buying,   storage   and    transportation   are   urged. 

parties,  and  a  decision  to  erect  a  stamp  mill  or  a 
"cyanide  mill"  is  made  in  less  time  than  it  takes  to 
tell  it.  The  principal  mechanical  features  of  the  mill 
are  selected,  and,  after  consultation,  perhaps,  with  a 
machinery  salesman,  the  purchase  of  the  equipment  is 
made.  A  practical  millwright  is  employed  to  erect  the 
mill,  and  a  milling  plant  quickly  appears  in  more  or 
less  close  proximity  to  the  mine.  The  success  of  the 
outcome  depends  upon  fortuitous  circumstances,  but 
the  interesting  fact  is  that  not  all  of  such  plants  are 
failures.  Mistakes  are  many,  but  if  the  ore  supply  holds 
out,  and  the  various  mill  superintendents  that  succeed 
one  another  add  a  little  here  and  there,  rearrange  equip- 
ment and  discard  useless  machinery,  a  plant  is  finally 
evolved  that  functions  moderately  well  and  that  may 
even  prove  economical.  The  result  is  looked  upon  as  a 
great  success,  and  the  relatively  large  cost  of  the 
achievement  and  the  loss  of  time  are  ignored.     Many 
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attempts    of    this    kind,    however,    result    in    complete 
f?ilure. 

The  small  size  of  the  mine,  the  local  character  of  the 
enterprise,  and  the  reluctance  of  the  owners  of  the 
property  to  secure  proper  technical  advice  are  the  prin- 
cipal causes  for  the  difficulties  described.  To  some  ex- 
tent at  least  it  can  be  said  that  such  enterprises  are 
not  particularly  attractive  to  the  professional  engineer, 
for  they  often  demand  a  disproportionate  amount  of 
work  for  the  fee  involved,  and  sometimes  it  is  difficult 
to  collect  the  money  due  for  services.  Nevertheless  the 
work  is  of  importance,  for  the  success  of  the  sn)all  mine 
contributes  to  the  success  of  the  mining  industry  as  a 
whole.  It  is  worth  while,  and  needs  only  intelligent 
thought  and  cooperation  of  the  owners  of  the  several 
mines  that   grow  out  of  the  discoveries   made   in  the 


were  primitive.  It  is  difficult  to  conjecture  the  result 
of  the  establishment  of  a  single  custom  plant  of  good 
construction  and  with  proper  sampling  facilities  in  a 
district  like  the  one  described,  but  I  venture  the  opinion 
that  not  only  would  the  plant  have  been  a  success,  but 
mining  would  have  been  greatly  stimulated.  In  this 
as  in  other  cases  the  great  difficulty  would  have  been 
the  securing  of  the  cooperation  of  the  various  mine 
owners,  most  of  whom  were  men  of  small  means,  and 
many  of  whom  would  have  been  reluctant  to  assume  a 
share  in  a  cooperative  enterprise. 

The  second  property  (Fig.  1)  is  the  Eureka  tailings 
plant,  that  was  operated  successfully  upon  tailings  from 
the  early  milling  operations  at  Virginia  City,  and  which, 
before  its  reconstruction,  was  a  custom  mill  that  had 
treated  Virginia  City  ores.     The' illustration  is  selected 


FIG.    1.       El'REKA     MIT.L    TAILINGS    PLANT 
FIG.    3.      MAYFLOWER    MILL,   PIONEER.    NEVADA 


PR;.    2.       UXIOXWILLE    MILL,,   HUMBOLDT    COUNTY 
FIG.  4.     REX  MINE  AND  MILL,  GOLD  CIRCLE,  NEVADA 


vicinity  of  the  first  property  developed  in  a  small  min- 
ing district. 

To  illustrate  some  of  the  peculiar  conditions  that  the 
small  mine  and  milling  plant  must  meet,  I  have  selected 
six  from  a  number  of  photographs  of  Nevada  plants 
given  to  me  by  Herman  Davis.  The  first  is  a  small 
custom  stamp  mill  in  Silver  City.  It  is  one  of  three 
similar  plants,  all  of  which  are  situated  close  together. 

In  the  vicinity  of  Silver  City  are  a  number  of  small 
mines  which  are  worked  irregularly  by  owners,  tributers 
and  les.sees.  The  ore  is  brought  down  to  the  mills  in 
large  wagons.  The  haul  is  down  grade  in  practically 
every  instance.  Water  power  is  used  generally,  as 
high-preKHure  water  from  the  Virginia  City  water  sys- 
tem is  available.  The  ores  yield  60  to  70%  by  amalga- 
mation, and  the  tailings  are  treated  in  a  small  leaching 
plant  which  lies  helow  the  tailing  ponds  of  all  three 
plants.  The  ore  supply  at  the  time  I  visited  the  district 
was  irregular,  but  sufficient  to  keep  two  of  the  plants 
in  more  or  less  constant  operation.    Sampling  conditions 


to  show  the  conditions  in  the  heyday  of  Virginia  City. 
Many  of  these  custom  mills  were,  situated  on  the  Carson 
River,  that  they  might  take  advantage  of  the  water- 
power  available  there.  They  were  inconveniently  placed 
with  respect  to  the  mine,  and  the  transportation  of  ore 
to  the  plants  entailed  difficulty  and  expense. 

The  third  plant  (Fig.  2)  was  erected  to  treat  the 
low-grade  silver  ores  of  the  Arizona  mine,  at  Union- 
ville.  It  was  erected  in  1911,  and  was  planned  as  an 
all-sliming  plant.  A  distillate  engine  was  used  for 
power  purposes.  A  hillside  site  close  to  the  mine  open- 
ing was  selected.  The  enterprise  proved  unsuccessful, 
owing  partly  to  failure  to  attain  the  50-ton  capacity 
planned  and  also  to  the  low-grade  ore,  which  yielded  a 
recovery  less  than  the  aggregate  operating  costs.  Ap- 
parently in  this  instance  the  conditions  were  favorable, 
but  the  long  haul  from  the  nearest  railroad  point  and 
mistakes  in  the  selection  of  the  milling  machinery  con- 
tributed as  much  as  did  the  mining  difficulties  to  the 
lack  of  success. 
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The  fourth  plant  (Fig.  3)  is  the  Mayflower  mill,  at 
Pioneer,  in  the  Rhyolite  district.  It  was  situated  close 
to  the  shaft's  mouth,  and  is  another  example  of  a  mill 
built  in  anticipation  of  an  adequate  ore  .supply.  The 
company  went  into  liquidation;  and  in  1910,  when  the 
photograph  was  taken,  the  mill  was  being  operated  by 
the  receiver.  Rhyolite  was  a  boom  camp,  and  what  its 
success  would  have  been  had  it  been  operated  as  a 
cooperative  mining  camp  with  a  central  custom  mill 
it  is  impossible  to  say. 

The  fifth  plant  (Fig.  4)  is  the  Rex  mine  and  mill, 
at  Gold  Circle.  The  illustration  is  an  excellent  one  of 
the  type  of  mushroom  camp  that  sometimes  precedes  the 
establishment  of  a  more  permanent  one.  The  plant  is 
compactly  arranged,  and  only  timber,  supplies,  and  di.s- 
tillate  had  to  be  transported  the  considerable  distance 
that  separated  it  from  the  nearest  railroad  point.  It 
was  operated  by  Herman  Davis  in  1911.  The  mill  con- 
tained a  five-stamp  battery  and  a  tube  mill.  The  ore 
was  treated  by  cyanidation.  The  power  difficulty  was 
met  by  the  use  of  distillate  engines. 

The  sixth  plant  (Fig.  5)  is  the  mill  of  the  Darby 
Reduction  Co.,  at  Mazuma.  It  is  probably  the  best  at- 
tempt of  those  illustrated  to  provide  an  adequate  plant 


In  a  review  of  the  small-mine  problem  as  a  whole, 
I  am  impressed  with  the  fact  that  there  has  been  much 
wasted  effort  both  in  labor  and  in  the  unwise  purchase 
and  duplication  of  equipment,  not  only  in  the  mining 
end  but  also  in  the  milling.  The  solution  that  suggests 
itself  is  that  here  is  a  field  for  the  well-trained  technical 
man,  both  mining  engineer  and  metallurgist,  if  coop- 
eration among  owners  of  properties  can  be  .secured. 

The  situation  finds  its  parallel  in  unrestrained  com- 
petition in  business.  Team  work  directed  toward  the 
common  interest  is  essential.  If  mine  owners  in  a  small 
new  district  would  pool  their  interests  and  secure  the 
services  of  a  well-qualified  mining  engineer  to  direct 
their  exploration  and  select  their  equipment,  as  well  as 
to  assist  in  attracting  the  necessary  capital,  I  feel  sure 
that  a  larger  measure  of  success  would  be  attained  and  a 
more  substantial  development  of  the  small  district 
would  result.  Discovery  would  be  followed  in  sequence 
by  development  that  could  be  first  concentrated  upon 
the  most  favorable  part  of  the  mineral  area.  Facilities 
for  transportation  could  be  arranged,  and  road  im- 
provement that  no  one  individual  could  attempt  might 
easilj'  be  provided  for  by  a  cooperative  organization. 
The  same  organization,  if  success  followed  mining  op- 
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for  a  small  district.  The  mill  was  equipped  with  an 
automatic  sampler  of  the  Vezin  type,  ten  1000-lb. 
?tamps,  a  4  x  17-ft  tube  mill.  Dorr  classifier,  amalgamat- 
ing plates,  four  agitators  and  an  Oliver  filter.  It  con- 
tained practically  all  of  the  elements  of  a  successful 
lustom  plant  and  was  well  designed  and  constructed. 
What  its  success  has  been  and  how  well  it  has  served 
the  Seven  Troughs  and  Mazuma  district  I  am  unable 
Co  say,  but  details  of  its  past  history  and  present  posi- 
tion would  be  interesting.  Some  one  familiar  with  the 
enterprise  should  present  it  to  readers  of  the  Journal. 
These  plants  and  a  number  of  others  suggest  that 
here  is  an  opportunity  for  some  metallurgical  engi- 
leer  to  thoroughly  standardize  the  small  milling  plant 
ilong  the  lines  of  compactness,  good  mechanical  de- 
sign, wise  selection  of  crushing  and  power  machinery, 
ninimum  labor  requirement  and  simple  erection.  In  a 
dmilar  manner  the  mining  plant  could  be  designed.  A 
standard  prospecting  unit  that  could  readily  be  erected 
ind  transported  and  would  serve  to  maintain  a  moderate 
output  with  a  minimum  of  labor  and  supervision  is 
iasily  within  the  possibilities.  Portable  buildings  of  a 
.vpe  suitable  for  initial  operations  also  merit  the  at- 
ention  of  the  designer. 


erations.  could  readily  secure  the  best  metallurgical 
direction ;  and  ore-treatment  facilities  could  be  arranged 
after  a  plan  that  larger  companies  invariably  follow. 
There  are  many  practical  difficulties  with  cooperative 
organizations,  and  probably  more  in  mining  than  in 
other  industries,  but  I  feel  that  greater  and  more  .satis- 
factory progress  will  result  from  consistent  get-together 
effort  among  the  miners  in  a  small,  new  district. 

It  is  impracticable  to  lay  down  hard  and  fast  rules  for 
cooperation  that  would  apply  satisfactorily  in  any  par- 
ticular case,  for  each  would  have  its  o^'n  peculiar  condi- 
tions. It  would,  however,  seem  reasonable  to  suppose 
that  in  the  following  objectives  a  working  plan  could 
be  arranged:  I  refer  to  the  securing  of  competent 
geological  advice,  mining  engineering  direction,  metal- 
lurgical engineering  assistance,  and  buying,  storage  and 
transportation  organization.  In  the  last-mentioned  ob- 
jective, great  economy  should  result,  even  if  the  first 
three  suggestions  were  impracticable  of  realization. 
Though  I  am  not  aware  of  actual  examples  along  the 
lines  suggested,  the  success  of  cooperation  in  the  Safety- 
First  movement,  as  exemplified  by  the  Tonopah  Mine  Op- 
erators' Association  or  the  California  Metal  Producers' 
Association,  is  such  as  to  be  distinctly  encouraging. 
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Standardization  of  Mining  Methods 
I — Standard  Raises 


By  CHARLES  A.   MITKE* 


Standardizatio7i  of  mining  methods  is  one  of  the 
essential  factors  in  the  operation  of  mines  for  the 
purpose  of  itisuring  maximum  production  at  a 
minimum  cost.  The  aim  of  this  paper  is  to  de- 
srrihe  the  arrangement  and  the  methods  of  tim- 
bering the  different  compartments  in  several  types 
of  raises,  and  the  development  of  a  standard  raise. 


THE  subject  of  standardization  is  now  receiving 
much  thought  and  consideration  and  the  details  of 
application  to  various  lines  of  industry  have 
proved  of  inestimable  value,  resulting  in  an  enormous 
increase  in  production.  The  satisfactory  results  ob- 
tained from  the  standardization  of  certain  special 
phases  of  mining  work  have  led  to  the  belief  that  the 
working  out  and  adoption  of  standard  methods  of  opera- 
tion, suitable  for  average  mining  conditions,  will  be  of 
economic  importance  in  offsetting  the  increased  costs  of 
production,  and  will  prove  equally  beneficial  both  to  the 
management  and  to  the  worker. 

Expansion  of  Operations  Makes  Standardization 
Increasingly  Important 

The  daily  work  in  the  average  mine  consists  of  a  great 
variety  of  operations.  For  years  it  was  the  custom, 
and  in  fact  was  considered  absolutely  necessary,  for  the 
superintendent  to  give  his  personal  attention  to  all 
matters  of  daily  routine,  and  to  decide  even  the  minutest 
details  connected  with  the  working  of  the  mine.  Under 
these  circumstances,  everything  was  conducive  to  spe- 
cialized tasks,  and  no  particular  effort  was  made  toward 
.standardization  of  either  operations  or  supplies.  Such  a 
condition,  though  possible  in  small  mines,  was  not  prac- 
ticable in  larger  properties,  and  as  the  mines  developed 
and  production  increased  it  became  impossible  for  one 
man  personally  to  supervise  every  detail.  Responsi- 
bility was  necessarily  divided  among  a  number  of  de- 
partments, the  heads  of  which  were  directly  responsible 
to  the  superintendent.  This  development  led  to  individ- 
ualism, and  it  became  necessary  to  formulate  standard- 
ized rules  and  regulations  for  the  guidance  of  all  the 
different  departments. 

Need  for  Uniformity  Imperative 

In  the  mining  department  tools  and  supplies  required 
by  the  organization  had  hitherto  been  purchased  accord- 
ing to  the  individual  judgments  of  the  foreman,  in  con- 
sultation with  the  superintendent.  For  example,  one 
foreman  preferred  one  type  of  machine,  though  another 
showed  a  partiality  for  an  entirely  different  make.  He 
might  have  his  drifts  driven  larger,  or  his  timbers  cut 
in  different  lengths,  and  so  on.  This  necessitated  the 
carrying  in  .stock  of  a  large  supply  of  repair  parts  for  the 
different  machine.s,  steel,  and  varied  miscellaneous  sup- 
plies and  equipment,  and  extra  cutting  of  timbers  both  on 
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surface  and  underground,  all  of  which  contributed  more 
or  less  toward  inefficiency  and  higher  costs.  It  became 
evident  under  such  circumstances  that  there  was  a  great 
need  for  uniformity,  first  of  all  in  the  supplies  and  later 
in  the  operations. 

As  a  preliminary  step,  the  question  of  stope  timbers 
was  taken  up,  and  suitable  dimensions  for  the  average 
square  set  were  decided  upon  and  adopted.  The  same 
principle  was  applied  to  timbers  used  in  other  stoping 
methods,  drift  timbers,  tunnel  sets,  and  similar  equip- 
ment.  Finally,  the  trend  toward  standardization  was 
developed  to  such  an  extent  that  practically  all  the 
timbers  used  underground  were  cut  to  standard  sizes. 
Efforts  were  made  toward  standardizing  machines  and 
supplies,  but  the  results  were  not  markedly  successful 
One  company  which  claimed  to  have  made  advances  in 
this  direction  found  upon  investigation  that  there  were 
28  different  types  of  machines  in  constant  use  in  ita 
mines  and  about  seven  kinds  of  steel. 

The  standardization  of  underground  operations  also 
presented  a  difficult  problem.  The  majority  of  miners,  as 
a  rule,  move  around  a  great  deal,  and  in  every  camp  men 
may  be  found  who  have  gained  their  experience  in  mines 
where  conditions  are  entirely  different  from  those 
under  which  they  may  happen  to  be  working.  Conse- 
quently, in  order  to  systematize  operations  it  was  found 
necessary  to  deviate  from  the  accustomed  practice  of 
"telling  a  man  what  you  want  done  and  leaving  the  rest, 
to  his  own  judgment,"  and,  as  an  alternative,  to  createj 
a  new  precedent  by  "telling  him  what  you  want  done( 
and  then  showing  him  the  most  approved  method  o^ 
doing  it."  This  rule  was  especially  applicable  in  teachJ 
ing  inexperienced  men  how  to  mine. 

Development   of  the   Standard  Raise 

Raises  generally  contain  several  compartments,  whicl 
are  used  as  manways,  timber  slides,  ore  and  wast< 
chutes,  and  for  ventilation.  In  a  few  exceptional  cases 
a  raise  is  put  to  one  use  only,  in  which  event  it  has  bu' 
one  compartment,  and  may  or  may  not  have  any  timber 
according  to  the  character  of  the  ground  through  whicl 
it  is  driven.  The  importance  of  raising  is  evident  whei 
it  is  considered  that  between  400  and  500  raises  are  con 
tinually  in  process  of  being  driven  in  the  Southwest 
at  costs  ranging  from  $3  to  $30  per  ft.  The  extractio) 
of  ore  and  the  exploratory  work  necessary  to  keep  U] 
or  increase  ore  reserves  require  that  approximately  thi 
number  of  raises  be  kept  "running";  and,  as  a  rule,  whe 
some  are  completed  others  are  immediately  started. 

Character  of  Earlier  Types  of  Raises 

In  the  past,  raises  were  driven  according  to  the  d( 
signs  of  individual  shift  bosses  and  foremen,  and  e> 
hibited  wide  diversity  of  construction,  not  only  in  tli| 
different  camps  and  mines,  but  in  the  divisions  of 
mine  itself.     The  result  was  that  two  raises,  side  b) 
side,  were  often  entirely  different   in  dimensions  an 
construction.      This   lack   of   method   proved    inefficiei 
and  wasteful,  as  every  raise  was  made  a  special  casi 
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and  the  men  were  unable  to  begin  work  without 
minute  directions  from  the  foremen  and  bosses.  These 
bosses,  in  turn,  would  have  two  or  three  types  in  mind, 
and  would  have  one  t\T)e  constructed  in  one  place  and 
another  type  in  the  next,  and  so  on.  In  many  of  these 
designs  the  openings  in  the  landings  were  so  small  that 
the  men  had  difficulty  in  getting  through;  and,  as  there 
were  platforms  only  about  every  50  ft.,  and  in  some  few 
cases  none  at  all,  this  presented  a  dangerous  condition, 
pnd  one  likely  to  be  the  cause  of  serious  accidents. 

Influence  of  Safety-First  Movement 

When  the  Safety-First  movement  was  introduced  in 
the  Southwest,  about  four  years  ago,  some  of  the  first 
steps  toward  improving  conditions  were  to  cover  all 
chutes  and  manways,  put  in  more  landings,  and  pass 
laws  determining  the  distance  between  platforms  in 
all  manways,  which  reduced  the  number  of  accidents, 
but  decreased  the  workers'  efficiency  by  cutting  off  the 
ventilation  almost  entirely,  the  chute  and  manway  covers 
being  practically  air-tight.  In  some  mines,  ventilated 
by  mechanical  means  and  in  which  the  working  places 
had  become  comparatively  cool,  the  temperature  began 
to  increase,  and  the  mines  became  almost  as  hot  as 
formerly.  It  was,  therefore,  evident  that  something  had 
to  be  done  in  designing  chutes,  manways,  timber  com- 
partments and  safety  guards,  to  meet  conditions  which 
the  natural  development  of  the  mines  had  created.  This 
led  to  the  necessity  for  a  standard  raise.  It  was  es- 
sential that  such  a  raise  should  combine  the  utmost 
safety  with  the  most  efficient  working  conditions,  and 
at  the  same  time  admit  a  maximum  of  pure  air  in  order 
to  ventilate  the  mines  thoroughly.  Inasmuch  as  safety 
and  ventilation  make  for  efficiency,  and  efficiency 
contributes  to  economy,  it  was  the  consensus  of  opinion 
that  the  proposed  raise  must  meet  these  four  important 
requirements;  and  that  when  designed  and  adopted  as 
the  standard  the  results  would  be  beneficial  both  to  the 
men  and  the  company. 

In  the  issue  of  Jan.  18  of  the  Jourrml,  under  the  cap- 
tion, "Training  a  Mining  Organization  in  Efficiency 
Methods"  (Copper  Queen  Consolidated  Mining  Co.),  an 
outline  was  given  of  the  methods  adopted  by  a  corpora- 
tion to  encourage  members  of  its  operating  force  to 
make  suggestions  and  recommendations  which  might 
prove  of  value  in  the  development  and  operation  of  its 
mines.  Recognizing  the  importance  and  necessity  for 
a  standard  raise  and  the  possibilities,  in  the  way  of 
suggestions  and  helpful  criticism,  that  might  result 
from  the  united  efforts  of  the  entire  organization,  an 
announcement  was  made  at  one  of  the  Copper  Queen 
company's  m'ining  conferences  to  the  effect  that  every 
one  in  the  organization  was  to  be  given  an  opportunity 
of  working  out  a  design  for  a  standard  raise  which 
would  comply  with  the  necessary  requirements.  It  was 
arranged  that  all  suggestions  were  to  be  sent  to  me, 
and  that  I  was  to  aid  and  assist  the  men  in  having  their 
individual  designs  worked  out  intelligently,  so  that 
these  could  be  presented  either  in  the  form  of  models 
or  drawings,  accompanied  by  descriptive  papers.  The 
touowing  specifications  were  therefore  drawn  up : 

safety 

1.  Inclined  ladders  are  preferred  to  straight  ladders,  as 
there  are  cases  on  record  where  men  who  have  become  un- 
conscious   through    being    gassed    have    fallen    on    inclined 


ladders  and  remained  there  until  taken  to  a  place  of  safety, 
whereas  on  vertical  ladders  they  would  have  fallen  and 
suffered  severe  injuries.  Inclined  ladders  are  also  easier 
to  climb. 

2.  A  landing  in  every  set.  (A  set  is  usually  about  8 
ft.  high.)  A  man  climbing  up  with  tools  and  supplies  is 
likely  to  drop  something  or  knock  a  rock  off  from  the  sides 
of  the  manway.  Should  any  one  be  following  him,  these 
landings  would  prevent  his  being  injured  by  anything  fall- 
ing from  above. 

3.  Manways  should  be  large  enough  to  allow  the  passage 
of  a  man  wearing  an  oxygen  helmet. 

4.  Timber  compartment  should  be  of  sufficient  size  to 
perr.it  an  injured  man  to  be  lowered  through  it  in  a  basket. 

5.  Safety  guards,  about  3%  ft.  high,  should  be  placed 
around  the  chute  and  manway  at  the  top  of  the  raise  to 
prevent  men  from  falling  in.  Grizzlies,  about  8  in.  apart, 
should  be  put  over  chutes.  These  may  be  rails  or  large 
timbers.  Small  rails  or  gratings  should  be  laid  over  timber 
compartments. 

ventilation 

The  area  in  the  timber  compartment  and  manway  should 
be  of  a  size  to  allow  at  least  300  cu.ft.  of  air  per  min.  to  pass 
through  for  each  man  in  the  stope.  If  there  are  a  large 
number  of  men  in  the  stope  it  will  take  a  proportionately 
large  number  of  raises  to  supply  the  amount  of  air 
required. 

efficiency 

1.  The  ladders  and  landings  should  be  so  arranged  that 
men  can  climb  up  and  down  without  inconvenience,  even 
when  carrying  powder  and  other  supplies. 

2.  The  timber  should  all  be  of  standard  size,  so  that 
when  an  order  is  sent  to  the  sawmill,  all  timber  for  the 
raise  may  be  cut  on  the  surface  and  then  sent  down  to  the 
place  where  it  is  to  be  used.  This  obviates  the  necessity 
of  any  sawing  underground. 

3.  The  raise  set,  with  few  exceptions,  should  be  the  same 
height  as  the  stope  set,  that  the  timbering  of  the  raise  may 
match  the  timbers  of  the  stope,  and  allow  workings  from 
the  raise  set  to  be  continued  into  the  stope.  ^ 

4.  The  bottom  of  the  chutes  should  rest  on  solid  ground, 
not  on  wooden  flooring.  The  solid  ground  will  not  give  way 
when  ore  is  dump^-d  on  it  from  above,  and  it  requires  only 
a  chute  mouth,  whereas  a  wooden  chute  bottom  would  need 
a  great  deal  of  repairing. 

5.  The  timber  compartment  should  be  large  enough  to 
allow  of  timbers  being  hoisted  into  the  stope. 

economy 

As  the  cost  of  raising  in  general  is  high,  varying  from 
$3  to  $30  per  ft.,  it  is  important  that  expenditures  for  labor, 
timber,  and  other  requisites  be  reduced  to  a  minimum. 

The  working  force  evinced  much  interest  and  en- 
thusiasm over  the  specifications  outlined,  and  there  was 
no  little  friendly  rivalry  between  the  bosses  of  the 
different  divisions.  At  consecutive  meetings  of  the 
Copper  Queen  mining  conference,  the  shift  bosses  pre- 
sented outlines  of  their  individual  plans,  which  were 
discussed,  the  relative  merits  and  defects  being  brought 
out,  and  several  ideas  set  aside  for  further  considera- 
tion. A  brief  description  of  some  of  the  more  important 
designs  submitted  follows: 

Fig.  1  represents  the  first  attempt  at  a  new  type  of 
raise,  showing  manway  and  timber  compartment.  The 
manway  has  incline  ladders,  arranged  as  shown  in  both 
the  plan  view  and  vertical  section.  This  plan  was 
worked  out  by  one  of  the  bosses  and  is  designed  for  a 
six-post  raise.  The  area  of  the  chute  is  equal  to  that 
of  the  manway  and  timber  compartment  combined,  but 
the  drawing  of  the  chute  is  omitted.  The  air  .space, 
for  ventilating  purposes,  in  the  timber  compartment  is 
5.2  sq.ft.,  and  in  the  manway  3.4  sq.ft.,  making  a  total 
of  8.6  sq.ft.  Criticism  or.  this  rai.se  was  that  it  was 
somewhat  complicated,  as  the  boards  in  the  landings  re- 
quired extra  cutting  for  each  floor.  It  contained  an 
angular  timber  compartment,  and  the  manway  wis 
situated  near  the  chute,  which  n-.ennt  that  it  w^ould  al- 
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ways  be  dirty  from  fine  ore  working  out  of  the  chute. 
This  raise  failed  from  the  standpoints  of  efficiency, 
economy,  and  ventilation. 

Another  attempt  at  a  standard  six-post  raise  is 
shovi^n  in  Fig.  2,  with  a  much  smaller  timber  compart- 
ment. It  is  also  difficult  to  make,  as  miners  seldom  or 
never  have  a  full  set  of  carpenter's  tools.  Another  ob- 
jection is  that  the  timber  compartment  has  an  area  of 
only  2.8  sq.ft.,  and  the  manway,  only  3.5  sq.ft.,  making 
a  total  area  of  but  6.3  sq.ft.  Criticism  of  this  raise 
showed  that  the  design  was  inefficient,  uneconomical,  and 
imperfect  as  regards  ventilation. 

In  Fig.  3  the  manway  and  timber  compartment  con- 
tains the  largest  area  for  ventilating  purposes  among 
the  designs  thus  far  considered,  the  total  number  of 
square  feet  of  air  space  being  10.1.  It  is  designed  for 
a  six-post  raise,  is  easily  built,  and  there  are  few  ob- 
jections from  an  operating  standpoint.  It  has  a  large 
timber  compartment,  permitting  an  injured  man  to  be 
lowered  through  it  in  a  basket.  There  is  also  room 
for  a  helmet  man  to  go  up  and  down  the  manway  after 
two  1  X  12-in.  boards  are  loosened. 

Fig.  4  shows  a  rather  complicated  manway  for  a 
six-post  raise  and  presents  many  difficulties  from  an 
operating  standpoint.  The  air  space  in  the  timber 
compartment  is  4.5  sq.ft.,  and  in  the  manway  3.6  sq.ft., 
making  a  total  of  8.1  sq.ft.  The  helmet  men  can  go  up 
and  down  the  ladders,  but  the  building  of  this  manway 
would  be  difficult  and  expensive.  It  failed  in  economy 
and  efficiency. 

In  Fig.  5  the  manway  and  timber  compartment  is 
similar  to  that  shown  in  Fig.  3,  but  is  designed  for  a 
crib  raise,  whereas  Fig.  3  is  intended  for  a  six-post 
raise.  The  timber  compartment  contains  5.7  sq.ft.  and 
the  manway  5.3  sq.ft.,  making  a  total  of  11  sq.ft.  It 
is  therefore  especially  advantageous  from  the  stand- 
point of  ventilation,  and  there  is  considerable  room  at 
the  different  landings  to  go  from  one  ladder  to  another, 
so  that  it  also  fulfills  some  of  the  efficiency  requirements. 
Also,  most  miners  are  familiar  with  this  type  of  man- 
way,  which  is  a  decided  advantage.  One  criticism  was 
that  the  ladders  were  12  ft.  long,  which  was  an  ob- 
jection from  the  point  of  view  of  safety. 

Fig.  6  shows  another  type  of  manway  for  a  crib 
raise,  with  a  good-sized  compartment  for  hoisting  tim- 
ber— large  enough  for  a  man  to  be  lowered  through  in 
a  basket.  In  case  of  necessity  a  helmet  man  with  ap- 
paratus can  climb  up  and  down  the  ladderway.  The 
timber  compartment  contains  5.1  sq.ft.,  the  manway 
3.3  Sq.ft.,  making  a  total  of  8.4  sq.ft.  The  ladders  are 
inclined.-  This  raise  fulfills  the  requirements  regarding 
efficiency,  as  it  contains  a  good  traveling  manway. 

The  manway  illustrated  in  Fig.  7  shows  all  ladders 
arranged  vertically,  although  they  are  only  one  set 
high.  As  regards  ventilation,  there  is  a  total  area  of 
9.6  sq.ft.  A  novel  idea  is  shown  in  the  chutes,  as  break- 
ers are  placed  in  each  set  on  opposite  sides  of  the  chute 
(as  indicated  in  drawing  on  the  left  in  Fig.  7).  Any 
ore  which  starts  from  the  top  will  not  drop  down  ver- 
tically and  form  a  solid  mass  in  the  bottom  of  the  chute,, 
but  will  strike  these  breakers,  zigzagging  from  one  to 
the  other  until  it  reaches  the  bottom.  A  chute  of  this 
sort  seldom  needs  punching,  as  it  rarely  "hangs  up." 
The  manway  is  easily  made,  but  did  not  prove  popular 
with  the  men,  although  it  is  used  in  several  other  camps. 


The  square  set  raise  shown  in  Fig.  8  contains  a  total 
air  .space  of  13  sq.ft.  It  has  two  timber  compartments, 
and  may  have  either  vertical  or  inclined  ladders.  The 
illustration  is  interesting  in  that  it  represents  a  smaller 
chute  but  larger  air  .space.  The  chief  objections  rai.sed 
were  high  cost  of  construction  and  cost  of  upkeep,  as 
the  chute  would  have  a  tendency  to  break,  not  only  on 
the  manway  side  but  on  the  opposite  side,  where  it 
would  be  difficult  to  make  repairs. 

Figs.  9,  10,  11  and  12  are  types  of  small  special  raises, 
containing  manways,  timber  compartments,  and  chutes, 
designed  for  use  in  top  slices,  small  square  set  stopes, 
and  similar  workings.  The  advantage  of  small  raises 
of  this  kind  is  that  they  require  openings  driven  through 
the  ground  only  about  half  the  size  of  the  standard 
raise,  but  they  also  possess  a  decided  disadvantage  in 
the  limited  capacity  of  their  chutes. 

After  considering  the  various  designs,  Figs.  3,  5,  6, 
9,  10,  11  and  12  were  selected  as  representing  ideas 
having  considerable  merit.  Slight  alterations  and  im- 
provements, however,  were  made  to  the  original  plans 
of  Figs.  3  and  5,  as  may  be  seen  b\'  referring  to  Figs. 

13  and  14.  In  Fig.  13  it  will  be  noticed  that  the  changes 
in  the  manway  are  such  as  to  allow  greater  space  for 
traveling,  and  stronger  construction,  heavier  timbers 
being  used  in  the  manway  and  timber  compartments 
than  were  required  in  the  original  design  (Fig.  3). 
Fig.  13  also  shows  a  greater  area  for  ventilation.  The 
chief  points  of  difference  between  Figs.  5  and  14  lie  in 
the  fact  that  in  Fig.  14  the  ladders  have  been  shortened 
so  as  to  make  it  safer  for  a  man  going  from  one  ladder 
to  another.  According  to  the  design  in  Fig.  14,  he 
can  fall  only  8  ft. ;  whereas  in  Fig.  5  it  would  be  pos- 
sible for  him  to  drop  12  ft.  Smaller  timbers  are  used 
between  the  manway  and  timber  compartment,  whicn 
improves  the  ventilation. 

Of  the  designs  illustrated  in  Figs.  6,  9,  10,  11,  12.  13 
and  14,  Figs.  9,  10,  11  and  12  are  intended  for  use 
in  the  special  cases  mentioned  above,  and  Figs.  13  and 

14  are  designed  to  meet  conditions  when  it  becomes 
necessary  to  construct  a  manway  in  a  limited  space. 
Fig.  6  was  found  to  have  many  possibilities,  and,  after 
a  few  minor  changes  were  made,  the  improved  design. 
Fig.  15,  came  nearer  complying  with  the  requisites  for 
a  standard  raise  than  any  of  the  other  plans  submitted. 
It  was  therefore  adopted  as  the  standard  for  the  com- 
pany's mines. 

In  comparing  Fig.  6  with  Fig.  15  it  will  be  seen  that 
the  changes  were  slight.  Fig.  15  has  a  larger  timber 
compartment  than  Fig.  6,  and  also  larger  sized  openings 
in  the  different  landings  of  the  manway.  Fig.  15A 
i:  identical  with  Fig.  15,  with  the  exception  that  the 
latter  gives  the  dimensions  of  a  manway  and  timber 
compartment  for  a  crib  raise,  whereas  Fig.  15A  is  the 
same  design  for  a  six-post  square  set  raise,  using 
10  x  10-in.  timbers.  Experience  has  shown  that  there 
are  few  accidents  in  a  manway  of  this  kind,  as  it  con- 
tains all  the  safety  requirements,  is  satisfactory  as 
regards  ventilation  and  efficiency,  and  also  possesses 
the  following  advantages: 

1.  The  ladders  are  inclined. 

2.  It  is  impossible  for  a  man  to  fall  more  than  one 
set,  which  is  about  eight  feet. 

3.  A  man  going  up  the  ladder  with  supplies  would 
not  injure  any  one  below,  should  he  drop  anything. 
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!     4.     The   timber   compartment   is   large,   allowing   an 
injured  man  to  be  taken  through  in  a  basket. 

5.  A  man  wearing  an  oxygen  helmet  can  get  through 
all  the  openings. 

6.  On  top  of  the  raise  there  are  guard  rails  3*  ft. 
high  around  the  chute  and  manway.  A  grating,  illus- 
trated in  Figs.  16  and  17,  is  put  over  the  timber  com- 
partment, and  grizzlies  of  either  timber  or  rail  are  laid 

I  over  the  chutes. 

i  7.  From  the  point  of  view  of  ventilation,  the  area 
i  is  sufficient  to  allow  942  cu.ft.  of  air  per  min.  to  pass 
through  when  the  air  is  moving  at  a  velocity  of  100  ft. 
per  min.,  which  is  sufficient  for  three  or  four  men  in  a 
stope  of  ordinary  size.  If  the  stope  is  larger  and  ha.s 
more  men  working  in  it,  additional  raises  should  be 
put  up  to  increase  the  quantity  of  air  in  proportion  to 
the  number  of  men.  The  extra  raises  will  also  give 
additional  chute  capacity  to  take  care  of  the  increased 
tonnage. 

8.  All  timbers  are  of  standard  size;  therefore  no 
cutting  underground  is  required. 

9.  The  openings  through  the  landings  are  large  and 
room.y,  so  that  a  man  may  easily  pass  through  them. 

10.  Timber  can  readily  be  hoisted  through  the  tim- 
ber compartment  into"  stopes. 

11.  The  solid  ground  is  left  at  the  bottom  of  the 
chute,  so  that  the  ore,  which  drops  100  ft.,  will  strike 
on  the  solid  and  not  wear  out  any  chute  bottoms,  which 
must  be  replaced  from  time  to  time.  Only  a  chute 
mouth  is  put  in,  which  requires  little  repair  work. 

12.  The  construction  of  such  a  raise  is  economical 
en  account  of  its  simplicity,  standard  length  of  timbers 
and  the  fact  that  most  miners  are  more  or  less  familiar 
with  it.  It  has  proved  a  success  at  the  Copper  Queen 
company's  mines,  and  has  also  achieved  considerable 
popularity  in  other  camps  in  the  Southwest  where  it  has 
received  a  fair  trial. 

Standard  Gratings  for  Timber  Compartments 

Fig.  16  illustrates  the  style  of  grating  to  be  placed 
over  timber  compartments  of  the  Figs.  13  and  14  type, 
and  Fig.  17  represents  the  grating  for  Figs.  15  and 
15A.  These  gratings  should  both  be  of  standard  size 
(as  indicated  in  the  drawings)  and  made  in  the  com- 
pany's shops  on  the  surface.  When  they  are  taken 
underground,  the  only  thing  necessary  is  to  fasten  th^ 
hinges  to  the  timbers  on  the  sides  of  the  raise. 

Standard  Chute  Door 

A  circular  chute  door  is  shown  in  Fig.  18  which  is 
to  be  used  in  the  chute  of  the  standard  raise  (Figs. 
15  and  15A).  This  door  is  convenient  and  is  easily 
operated  with  a  piece  of  gas  pipe,  which  is  used  as  a 
lever.  Though  the  raises,  gratings,  and  door  described 
are  given  as  the  standards  in  their  particular  line,  this 
does  not  in  any  sense  imply  that  they  may  not  be  changed 
should  a  better  way  be  worked  out.  They  merely  repre- 
sent the  best-known  and  most  efficient  method  at  the 
mines  in  which  they  have  been  installed. 

The  word  "standard"  is  likely  to  be  misleading  in 
that  it  has  tw^o  meanings,  its  most  commonly  accepted 
definition  indicating  something  which  has  attained  a 
state  of  perfection  and  is  therefore  not  subject  to 
change.    However,  in  its  application  to  working  methods 


it  has  a  much  broader  interpretation,  and  it  has  been 
defined  thus: 

"A  standard  is  simply  a  carefully  thought  out  method 
of  performing  a  function,  or  carefully  drawn  specifica- 
tions covering  an  implement  or  some  article  of  .stores 
or  of  product.  The  id 2a  of  perfection  is  not  involved 
in  standardization.  The  standard  method  of  doing  any- 
thing is  simply  the  be.st  method  that  can  be  devi.sed 
at  the  time  the  standard  is  drawn.  .  .  .  Improve- 
ments in  standards  are  wanted  and  adopted  whenever 
and  wherever  they  are  found.  There  is  absolutely 
nothing  in  standardization  to  preclude  innovation.  But 
to  protect  standards  from  changes  which  are  not  in 
the  direction  of  improvements,  certain  safeguards  are 
erected.  These  safeguards  protect  standards  from 
change  for  the  sake  of  change.  All  that  is  demanded 
.  .  .  is  that  a  proposed  change  in  a  standard  must 
be  scrutinized  as  carefully  as  the  .standard  was  .scrutin- 
ized prior  to  its  adoption.  Standards  adopted  and  pro- 
tected in  this  way  produce  the  best  that  is  known  at 
any  one  time.  Standardization  practiced  in  this  way 
is  a  constant  invitation  to  experimentation  and  improve- 
ment."— Morris  L.  Cooke,  Bulletin  No.  5,  Carnegie 
Foundation  Series. 


Personal  Injuries  in  Utah 
By  A.  L.  H.  Street* 

The  right  of  alien  and  non-resident  wives  and  children 
to  recover  damages  under  the  laws  of  Utah  for  death 
of  their  husbands  and  fathers  while  engaged  in  min- 
ing in  the  state,  and  due  to  negligence  of  their  em- 
ployers, is  upheld  by  the  U.  S.  Circuit  Court  of  Appeals, 
Eighth  Circuit,  in  the  case  of  Bianco  vs.  Bingham  Mines 
Co.  (246  Federal  Reporter,  936),  a  suit  based  on  death 
of  a  miner  whose  family  continued  to  reside  in  Italy. 

But,  reversing  a  judgment  entered  by  the  trial  court 
in  plaintiff's  favor,  and  ordering  a  new  trial,  the  Cir- 
cuit Court  of  Appeals  holds  that  error  was  committed, 
in  the  reception  of  evidence  at  the  trial,  tending  to 
show  that  after  decedent  was  killed  through  a  dangerous 
condition  of  a  trolley  wire,  which  had  been  negligently 
permitted  by  the  employer  to  exist,  as  claimed  by  plain- 
tiff, the  wire  was  reconstructed.  "It  is  the  settled 
doctrine  of  the  courts  of  the  United  States,"  says  the 
opinion,  "that  in  actions  for  injuries  alleged  to  have 
been  caused  by  defective  machinery,  appliances,  or 
places  of  work,  evidence  of  subsequent  alterations  or 
repairs  has  no  legitimate  tendency  to  prove  negligence 
at  the  time  of  the  accident  and  is  calculated  to  prejudice 
the  defendant." 


Quarry  Accidents  in  the  United  States  in  1916.  according 
to  Technical  Paper  193  issued  by  the  Bureau  of  Mines, 
i-esulted  in  173  fatalities  and  13,427  injuries,  classified  as 
follows:  Resulting  in  permanent  disability,  26;  partial  dis- 
ability, 446;  other  serious,  2194;  slight  accidents  resulting 
in  loss  of  less  than  14  days'  time  each,  10,761.  Reduced  to 
a  basis  of  accidents  per  1000  men  employed  during  300 
days,  fatalities  were  2.26  and  non-fatal  injuries  175.62. 
Marble  quarrying  had  the  lowest  rate  of  fatalities,  1.16 
per  1000,  and  trap-rock  quarrying  the  highest,  4.45  per  1000. 
Statistics  are  given  of  accidents  in  the  quarries  of  Belgium, 
France,  Great  Britain  and  Italy,  which  indicate  that  the 
fatalities  seldom  reach  1.00  per  1000  per  year. 


•Attorney  at  law.  820  Security  Bldg ,  Minneapoli.s.  Minnesota. 
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By  J.  P.  UDAL 


TOWARD  the  end  of  last  year,  when  news  was  re- 
ceived in  South  Africa  that  the  supply  of  glycerin 
for  explosives  for  the  mines  would  have  to  be  cur- 
tailed, the  staff  at  the  Umbogintwini  Factory,  of  Kynoch, 
Ltd.,  gave  consideration  to  the  development  of  an  ex- 
plosive for  Rand  rock-breaking,  with  a  guncotton  base, 
to  take  the  place  of  the  ordinary  nitroglycerin  explosive. 
Tonite  is  a  well-known  explosive  of  this  nature,  and 
naturally  it  was  the  first  to  be  made,  and  it  was  found 
that,  by  substituting  nitrate  of  soda  for  nitrate  of 
barium,  which  has  usually  been  used  for  tonite,  an 
explosive  of  approximately  similar  strength  to  gelignite 
could  be  produced. 

Tonite  in  its  simplest  form  consists  of  guncotton  well 
incorporated  with  nitrate  of  barium,  hydraulically 
pressed,  and  afterward  dried.  In  pressing,  a  recess  is  left 
in  the  cartridge  to  take  a  detonator,  and  it  is  fired  with  a 
detonator  in  the  same  way  as  ordinary  gelatinous  ex- 
plosives. Such  an  explosive,  with  nitrate  of  soda  in 
place  of  nitrate  of  barium,  might  be  made  and  applied 
with  satisfactory  results  as  a  substitute  for  gelignite, 
but  research  at  Umbogintwini  showed  that  it  was 
possible  to  leave  a  sufficient  proportion  of  water  in  the 
cartridges  without  appreciably  reducing  their  blasting 
strength,  with  the  great  advantage  that  the  explosive 
was  perfectly  safe  to  handle,  as  it  was  so  insensitive  to 
shock  as  to  withstand  hammering  with  a  steel  tool,  so 
that  accidents  in  mining  caused  by  drilling  into  unfired 
holes  would  not  occur  when  this  explosive  was  used.  On 
the  other  hand,  the  new  explosive  cannot  be  reliably 
detonated  with  an  ordinary  detonator  such  as  is  used 
for  tonite  or  gelignite,  but  it  has  been  found  that  it  will 
detonate  with  absolute  regularity  if  it  is  loaded  in  a 
hole  and  fired  with  a  primer  cartridge  of  gelignite  or 
gelatin. 

The  new  explosive  was  licensed  for  manufacture  under 
the  name  of  "sengite"  in  January  this  year.  The  first 
four  letters  of  this  name  are  the  initial  letters  of  "Sub- 
stitute explosive — No  glycerin,"  and  it  has  been  sug- 
gested that  the  last  three  letters  "ite"  mean  "in  this 
explosive,"  but  "ite"  is  the  ending  which  appears  to  be 
essential  for  the  name  of  any  new  explosive,  and  with- 
out which  it  will  not  break  rock! 

The  process  of  manufacture  is  to  incorporate  the 
various  ingredients  thoroughly,  clean,  sieve,  blend,  and 
finally  hydraulically  press  them  into  the  shape  of  the 
cartridge,  under  a  pressure  which  is  from  five  to  ten 
tons  to  the  square  inch.  This  requires  a  set  of  ma- 
chines which  have  to  be  specially  made.  For  the  last 
four  months,  several  tons  per  week  of  "sengite"  have 
been  sent  to  the  various  mines  of  the  Witwatersrand  for 
use  underground,  at  first  experimentally,  with  the  result 
that,  after  a  month's  trial,  the  indu.stry  decided  to  order 
it  in  larger  quantities,  so  that  it  became  necessary  to 
design  machinery  for  this  output.  Machinery  is  now 
l>eing  manufactured  in  Johannesburg  to  turn  out  from 
5000  to  10,000  caHe.s  monthly,  and  this  machinery  will  be 
erected  at  Umbogintwini  as  it  is  fini.shed,  so  that  by 

•Kx««r|»l  from  Iho  South  Afriiiin  Jmirnnl  of  lndu»tri99. 


July  it  is  hoped  that  half  of  this  output  may  be  produced 
and  the  full  amount  during  the  next  few  months. 

Owing  to  the  small  quantity  which  it  is  yet  possible 
to  make,  only  a  few  cases  weekly  have  been  supplied  to 
each  of  the  various  mines  on  the  Rand,  and  the  applica- 
tion of  the  explosive  has  been  usually  to  charge  holes 
with  alternate  cartridges  of  gelignite  and  "sengite," 
the  primer  cartridge  always  being  gelignite.  The  reg- 
ular report  which  has  been  obtained,  as  the  result  of 
this  work,  has  been  that  "sengite"  cartridges  are,  as 
near  as  possible,  an  equivalent  for  the  same  weight  of 
gelignite,  and  the  various  mines  which  have  reported 
have  expressed  their  willingness  to  use  it  as  a  substitute 
when  it  can  be  produced. 

When  loaded  in  this  way,  with  alternate  cartridges 
of  gelignite,  the  value  of  "sengite"  from  a  safety  point 
of  view  is  lost,  because,  if  such  a  hole  were  drilled  into 
after  a  misfire,  the  gelignite  would  make  the  charge 
almost  as  dangerous  as  gelignite  by  itself. 

Experiments  have  been  made  at  the  Nourse  mines  with 
primers  of  T.N.T.  without  any  gelignite  primer  at  all, 
in  holes  loaded  with  "sengite"  only,  and  the  report  is 
that  these  show  equal  results  to  holes  loaded  with  gelig- 
nite. It  may  be  that,  from  the  safety  point  of  view, 
this  can  be  shown  to  be  an  improvement  over  the  firing 
of  the  holes  with  a  primer  cartridge  of  gelignite,  but, 
on  the  other  hand,  it  is  quite  possible  that  experience 
may  prove  that  the  single  primer  cartridge  of  gelignite 
does  not  introduce  much  extra  source  of  danger,  as 
misfires  nearly  always  occur  toward  the  bottom  of  the 
hole,  on  account  of  the  hole  being  cut  off  from  the  top 
by  an  explosion  in  another  hole.  At  any  rate,  this  is 
a  point  which  can  be  found  by  experience  when  ample 
supplies  of  "sengite"  are  available,  and  after  it  has  been 
largely  used  without  alternate  cartridges  of  gelignite, 
and  with  only  the  primer  cartridge  gelatinous  or  sen- 
sitive to  shock. 

The  cost  of  "sengite"  is,  under  present  conditions, 
slightly  greater  than  that  of  gelignite,  and,  as  long  as 
the  present  pre-war  controlled  price  of  glycerin  remains, 
it  is  probable  that  this  small  extra  cost  of  "sengite" 
will  remain,  so  that,  with  this  difference  in  cost,  it  will 
be  required  only  in  such  quantities  as  will  make  up  for 
the  shortage  of  glycerin.  For  the  present,  therefore, 
"sengite"  may  be  claimed  as  an  explosive  which  will 
provide  for  this  shortage  and  can  be  treated  as  an  in- 
surance against  a  serious  shortage  of  glycerin. 

Up  to  now  all  the  "sengite"  made  has  been  of  a  uni- 
form strength  equivalent  to  ordinary  gelignite.  A  great 
many  other  derivatives  have  been  made,  and  it  is  found 
that  a  series  of  explosives  can  be  produced  containing 
other  ingredients,  so  that  weaker  and  cheaper  forms  of 
the  explosive  can  be  made  to  take  the  place  of  the 
series  of  gelignites  and  dynamites  down  to  about  the 
strength  of  30%  nitroglycerin  explosives.  For  the  pres- 
ent, it  is  considered  best  to  make  only  the  one  strength, 
but  with  machinery  available  to  manufacture  a  large 
output,  explosives  in  great  variety  can  be  produced. 


Remember  the  Comfort  Fund  of  the  27th  Engineers. 
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New  Mines  of  the  Far  East  Rand 


By  a.  cooper  KEY 


The  development  of  the  mines  of  the  Far  East 
Rand  ivill  be  of  immense  importance  in  main- 
taiyiing  the  supremacy  of  the  Transvaal  as  the 
forcmoRt  gold-producing  country  in  the  world. 
Details  are  given  in  this  paper  of  the  South 
African  government's  new  leasing  system  and 
the    method    of    calculating    profit    percentage. 


FOR  a  time,  at  least,  the  terms  made  by  the  govern- 
ment of  the  Union  of  South  Africa  for  the  leasing 
of  mining  ground  in  the  Far  East  Rand  have  been 
settled.  More  than  a  year  ago  four  areas  were  offered  to 
competition.  In  October,  1917,  it  was  announced  that  the 
tenders  for  two  had  been  accepted — that  of  Barnalo 
Brothers  for  South  Geduld-Springs,  of  2050  claims,  and 
that  of  Springs  Mines,  Ltd.,  for  the  Rietfontein  East 
area,  of  2235  claims.  None  of  the  tenders  lodged  at 
that  time  for  Rietfontein  West  was  accepted,  and  the 
one  tender  put  in  for  the  eastern  portion  of  Geduld, 
2526  claims,  was  also  declined.  A  reoffering  of  Riet- 
fontein West,  with  the  special  proviso  that  the  area 
was  to  be  worked  as  an  independent  company,  and  not 
in  conjunction  with  other  ground,  as  was  permissible 
in  the  earlier  invitations,  and  adopted  in  the  case  of 
Springs  Mines,  resulted  in  the  acceptance  of  a  tender 
from  the  Anglo-American  Corporation  of  South 
Africa,  Ltd. 

Over  6500  Claims  Leased  to  Three  Companies 

The  government  has  thus  leased  areas  totaling  more 
than  6500  mining  claims,  two  areas  for  independent 
exploitation,  one  of  which  was  in  conjunction  with 
Springs  Mines.  The  extent  from  north  to  south  is  about 
five  miles  and  from  east  to  west  three  and  a  half  miles. 
Allowing  for  the  existing  Springs  Mines,  which  occupies 
a  portion  of  the  parallelogram,  the  area  actually  leased 
is  about  14  square  miles. 

One  Company  To  Pay  50  to  65  Per  Cent,  of 
Profits  to  Government 

The  government  has  obtained  remarkably  satisfac- 
tory terms  for  these  areas.  In  one  case,  of  South 
Geduld-Springs,  the  terms  were  extraordinarily  favor- 
able; indeed,  in  the  opinion  of  some,  the  royalty  is  too 
high  to  constitute  good  business.  The  royalty  offered 
v;as  on  the  formula. 

750 
80--^ 

X  =  percentage  of  net  product  to  recovery. 

On  this  scale,  the  government  would  receive  55^ c  of' 
the  profit  after  allowing  for  capital  amortization  when 
.  the  percentage  of  net  profit  to  recovery  was  30;  59i''r 
when  the  ratio  was  35^f ,  and  61 1  ^^c  when  the  ratio  was 
40%.  It  should  be  remembered  that  the  tenderer  makes 
himself  responsible  for  the  provision  of  £1,500,000  work- 
ing capital.  He  takes  all  the  risk,  the  government  sub- 
scribing nothing.  But  as  soon  as  there  is  any  profit 
the  governm.ent  begins  to  share.    The  importance  of  the 


arrangement  outlined  will  be  determined  from  the  fact 
that  the  government's  share  in  the  case  of  the  Modder 
Government  Areas  mine,  the  first  leased  under  the 
system,  was  £238.745  last  year.  The  name  of  the  new 
company,  registered  on  Feb.  20,  is  New  State  Areas 
Ltd.;  and  it  is  estimated  that  it  can  pay  from  20  to  25%, 
on  the  basis  of  crushing  1,500,000  tons  a  year,  and  as- 
suming a  recovery  of  35s.  per  ton.  Besides  the  royalty 
the  company  has  to  pay  ordinary  taxation.  This  ap- 
plies to  all  recent  leases  except  the  government  gold- 
mining  areas. 

Comparison  of  Scales  of  Two  Areas  To  Be  Worked 
BY  Separate  Companies 

The  Anglo-American  Company's  offer  to  Rietfontein 
West  contained  a  lower  scale  than  the  phenomenal  one  of 
Barnato  Brothers,  but  still  remarkably  good  from  the 

CCA 

government's  point  of  view.     The  formula  is  65  —    -y- 

At  the  most  probable  ratios  in  actual  working,  the 
royalty  scale  is  11  to  12i%  less.  These  two  areas  are 
comparable  if  the  larger  area  of  Rietfontein  West  be 
known  in  future  as  West  Springs,  to  compensate  for 
the  greater  depth  at  which  it  is  expected  that  the  reef 
series  will  be  struck.  Both  are  to  be  exploited  as  separate 
entities.    The  following  comparison  may  be  made: 

COMPARISON  OF  PERCENTAGE  OF  PROFIT  TO  GOVERNMENT 


Springs 
West 


Percentage  of  Profit 

Percentage  i 

to  Recovery 

New  State 

Areas 

10 

5 

15 

30 

20 

42.5 

25 

50 

30 

55 

35 

58.6 

37.5 

60 

40 

61.25 

42.5 

62.4 

45 

63  33 

47  5 

64  2 

50 

65 

52.5 

65.7 

55 

66  4 

57.5 

67 

60 

67  5 

65 

68.46 

67.5 

68.9 

70 

69.29 

21.7 
32.5 
39 
43  3 

46  4 

47  4 

48  75 
49.7 

50  6 

51  3 
52 

52  8 
53.2 

53  7 

54  2 
55 

55  3 
55.7 

Assuming  that  taxation  represents  T'r  of  the  profits 
nt  is  more  at  present,  owing  to  the  special  war  levy), 
it  will  be  seen  that  the  government  receives  no  less 
than  half  the  profits  in  the  case  of  the  New  State  Areas 
(Barnato;  when  the  profit  ratio  is  as  low  as  20''r  of 
the  recovery,  and  in  the  Springs  West  case  when  the 
profit    ratio    is    30. 

What  the  Government  Will  Actu.'^lly  Receive 

In  practice,  the  ratio  is  almost  certain  to  be  higher. 
In  the  case  of  Government  Areas,  the  percentage  ratio 
of  profit  is  expected  to  range  between  32  and  51 ; 
whereas  Springs  Mine's  recent  figures  indicate  45%. 
Taking  a  mean  of  about  40,  it  will  be  seen  that  in  the 
case  of  New  State  Areas  the  government  will  receive 
6H%  of  the  profit  (this,  by  the  way,  was  the  maximum 
in  the  case  of  the  first  Government  Areas),  and,  in  the 
case  of  New  State  Areas,  the  government  will  receive 
ordinary  taxation.  This  would  bring  the  figures  up  to 
nearly  70  and  over  55 ''r,  respectively.     Strictly  speak- 


azz 


iliiNLrlIMli£jl4iINLr    AWU    iVllINilNlj    JUUJttJNAL, 


Vol.  106,  No.  19 


ivg,  the  percentage  royalty  is  on  the  net  product,  i.e.,  the 
profit  less  an  annual  allowance  for  amortization  (say 
£60.000  to  £75,000).  This  is  deducted  from  the  amount 
payable,  according  to  scale,  and  to  this  extent  the  cap- 
italist is  safeguarded. 

Comparison  With  Vendor  Consideration 

It  may  well  be  asked,  is  not  45  to  60%  of  the  profits 
a  large  proportion  to  be  distributed  to  government 
requirements.  From  what  I  have  heard  of  conditions  in 
America,  I  gather  that  it  would  be  considered  entirely 
unjustifiable.  As  regards  the  Rand,  I  would  suggest 
that  it  corresponds  with  the  vendor  consideration  in  the 
old-style  company  finance.  That  is  now  (in  the  leasing 
•system)  entirely  eliminated,  the  only  concession  being 
:a  commission  of  5%  on  the  capital. 

Whether  the  shareholder  has  to  give  up  60%  of  his 
profit  to  the  government  or  to  the  vendor  promoter, 
surely  matters  little.  The  proportion  of  capital  actu- 
ally taken  by  the  vendors  has  varied  greatly,  and  it  is 
not  always  easy  to  trace  the  vicissitudes  of  recon- 
struction through  which  the  companies  have  passed. 
It  must  also  be  rememberrd  that,  owing  to  the  increase 
of  total  capital  by  the  provision  of  additional  working 
capital,  the  relation  of  original  vendor  capital  to  ultimate 
capital  is  much  less  than  to  the  original  total  capital. 
Of   the    Rand    Mines    subsidiaries,    namely,    Rose    and 


10  20  30  40  50  60  70 

Ra+io  of  Nert-  Produce  to  Recovery,  Per  Cerrt. 

FIG.   1 — Comparison  of  .scales  of  the  New  State  Areas    (South 
Gfeduld-Sprlngs)   2050  claims.     Royalty  to  government  on  formula 

750 
80    —    and    West    Springs,    Ltd.,     (Reitfontein    West)     2235 


claims,    royalty    on    formula 
payable  in  both  cases. 


65    — 


650 


Ordinary  taxation  also 


G€ldcnhuis  Deep,  the  vendors  usually  took  half.  In  the 
case  of  Crown  Deep,  the  vendor  consideration  was  200,- 
000  shares  out  of  300,000.  In  the  Nourse  Deep  it  was 
higher,  and  in  the  ca.se  of  the  Crown  Reef  and  the  Meyer 
&  Charlton  the  vendor  took  over  80%  of  the  original 
capital,  and  on  that  of  the  New  Modderfontein  nearly  as 
hiifh  a  proportion. 

The  Case  of  Adjacent  Mines 

Much  of  the  foregoing  i.s  history,  and  ancient  history 

at  that.     What  has   happened   in   more   recent  times? 

Quite  pertinently,  the  illustration  will  be  more  of  mines 

in  the  same  di.strict  as  that  of  the  new  leases,  the  Far 


East  Rand.  In  Brakpan  the  vendors'  shares  repre- 
sented £328,514  of  the  original  authorized  capital  of 
£750,000.  that  is  to  say,  55%.  In  the  case  of  the  Geduld 
rights,  in  connection  with  which  the  late  President 
Kruger  was  paid  £100,000,  the  vendors  received  185,000 
shares  out  of  400,000,  equal  to  46J%.  In  that  of  the 
Springs  Mines,  the  vendor  consideration  was  300,000 
shares  out  of  795,000,  representing  38%.  In  these  three 
cases  the  vendors  took  on  the  average  46%  of  the  capital 


FIG.  2 — Two  new  mines  on  the  Far  East  Rand  (New  State 
Areas  and  West  Springs)  and  an  extension  of  present  Sprii\irs 
Mines  recently  leased  by  tJnion  of  South  Africa  government. 

for  investment  in  development.  This  is  exactly  what 
the  Springs  West  company  has  contracted  to  pay  the 
government  when  the  ratio  of  profit  to  recovery  is  35%. 
It  is  perhaps  fair  to  add  that  in  the  case  of  Modder  Deep 
the  vendor  consideration  was  low,  only  88,000  shares 
out  of  £500,000  capital,  approximately  111%.  The  prop- 
erty, though  remarkably  rich,  is  small,  containing  only 
326i  claims. 

The  Prophets  Confounded 

It  was  frequently  said  that  the  government  would 
never  again  get  such  good  terms  as  those  secured  in 
the  Government  Areas  (Modderfontein)  lease.  But  the 
prophets  have  been  proved  wrong.  The  New  State  Areas. 
lease  is  from  15  to  20  points  better  than  the  first  essay 
in  leasing,  even  on  the  scale  and  not  allowing  for 
ordinary  taxation,  which  the  new  company  has  to  pay 
and  from  which  the  first  concern  was  exempt.  At  30% 
ratio,  the  Anglo-American  (Rietfontein  West)  is  7i% 
better   than    the    Modder   Government   Areas   scale   as 
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: amended.  At  40  it  is  about  2i%  higher;  at  45  (a  ratio 
hardly  likely  to  be  realized  in  actual  practice)  the  scales 
cross,  and  at  the  60%  ratio  the  Government  Areas  scale 
gives  4i%  more.  These  "high  altitudes"  of  the  scales 
are  more  or  less  academic. 

An  Anomalous  Scale  Revised 

I     The  revision  of  the  Government  Areas  scale,  which. 
I  after  much  debate,  was  agreed  to  in  March  past,  re- 
I  moved   the  jumps   in  the   scale  at  20,   33J   and  49% 
ratios,  and  substituted  two  scientific  formulas : 

(a)   Up  to  36.17%  ratio  of  product  to  recovery  — 

y  =  5.467  +  1.06487  X  ^^ 
(6)  Above  36.17% 

___        1446.81 
y  =  82.5—    — ^— 

.r  =  ratio  of  net  profit  to  recovery,  y  =  royalty  pay- 
able percentage  of  profit. 

The  original  scale  had  the  effect  of  penalizing  the  con- 
tractors when  higher  profits  were  secured  by  more  effi- 
cient working,  i.e.,  lower  working  costs.  It  actually 
paid  to  manipulate  the  grade  (by  adding  poor  develop- 
;  ment  rock),  so  as  to  keep  the  ratio  below  33i%!  The 
new  scale  (given  here  for  completeness)  is: 

PRESENT  SCALE  OF  PAYMENTS  TO  GOVERNMENT 


Percentage  of  Profit 

Percentage  of  Profit 

to  Recovery 

to  Government 

10 

10.75 

15 

17.86 

20 

24.08 

25 

29.94 

30 

35.62 

35 

41.20 

37.5 

43.90 

40 

46.33 

42.5 

48.45 

45 

50.35 

47.5 

52.04 

50 

53.56 

52.5 

54.87 

55 

56.19 

57.5 

57.30 

60 

58.39 

62.5 

59.3 

65 

60.24 

67.5 

61 

68.08 

61.25 

70 

61.25 

The  above  payments  are  free  of  ordinary  taxation  on 
mining. 

The  third  area,  Rietfontein  East,  was  dealt  with  on  a 
different  basis,  by  conjoint  working  with  an  existing 
mine,  and  amalgamating  1332  claims  owned  with  2236 
claims  leased.  For  five  years  from  January,  1918,  the 
company  is  to  pay  5%  of  its  profits;  thereafter  pay- 
ments are  to  be  made  according  to  the  formula 


y 


55 


1175 


with  a  minimum  of  12i%  royalty,  applicable  to  profits 
from  the  entire  area,  not  merely  that  contributed  by  the 
government : 

PROFIT^  PAYABLE    FROM  REITFONTEIN  EAST 

Ratio  of  Net  Profit  Government's 

to  Recovery,  Participation, 

Per  Cent.  Per  Cent. 

30  15.8 

35  21.4 

40  25.6 

45  28.9 

50  31.5 

55  33.6 

60  35.4 

Making  allowance  for  the  relative  areas  of  unworked 
ground,  I  estimate  that  at  50%  ratio  the  government 
will  receive  about  53%  of  the  profit  from  the  leased 


area  taken.  This  is  practically  the  same  as  with  the 
Government  Areas  and  a  point  higher  than  in  the  case  of 
Springs  West. 

The  West  Springs,  Ltd.,  is  the  name  of  the  company 
formed  to  deal  with  the  contract  awarded  to  the  Anglo- 
American  Corporation  of  South  Africa,  Rietfontein 
West.  It  will  have  a  capital  of  £1,400,000,  wholly  guar- 
anteed by  the  corporation;  and  400,000  .share.s  are  lo  l)e 
paid  up  fully  on  registration,  half  of  which  will  be 
offered  for  subscription  to  the  public  of  South  Africa. 
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FIG.  3 — Additional  areas  to  constitute,  with  the  Mynpacht,  "a 
workable  mining  proposition."  Comparison  of  scales  as  scheduled 
in  act,  and  as  originally  proposed.  Scale  shows  the  minimum 
royalty  payable. 

The  depth  to  the  reef  will,  it  is  estimated,  be  3800  ft. 
in  the  northern  shaft  and  4000  ft.  in  the  southern.  By 
an  arrangement  with  Springs  Mines,  mining  through 
the  northern  shaft  and  western  drives  of  that  company's 
mines  is  to  be  permitted,  the  consideration  being  an 
option  over  150,000  shares  at  22s.  6d,  for  two  years,  or 
one  year  after  the  declaration  of  peace,  whichever  is 
the  later.  It  is  expected  that  this  arrangement  will 
save  considerable  capital  outlay  and  two  years'  time. 
Large  ore  reserves  in  the  northeastern  portion  of  the 
ground  can  be  opened  up  by  the  time  the  West  Springs 
shafts  are  down  to  the  reef,  a  matter  of  about  four  years. 

New  Provisions  of  the  Mining  Leases  Act 

Apart  from  the  leasing  of  these  three  compact,  self- 
constituted  areas,  fresh  legislation  has  just  been  adopted 
for  dealing  with  the  cases  of  owners  of  mineral  lands 
whose  areas,  granted  under  the  Gold  Law,  are  not  suf- 
ficiently extensive  to  warrant  exploitation,  in  conse- 
quence of  the  high  capital  expenditure  involved,  by  era- 
powering  a  Mining  Leases  Board  to  lease  additional 
areas.  Application  is  to  be  made  for  such  additional 
area  at  the  same  time  that  the  principal  commission  (or 
mynpacht)  is  applied  for.  A  minimum  royalty  on  scale  is 
stipulated  for,  determined  by  reducing  the  amount  speci- 
fied in  the  scale  until  it  reaches  the  same  proportion 
that  the  leased  area  bears  to  the  joint  area.  The  gov- 
ernor-general is  to  be  satisfied  that  the  combined  area 
constitutes  a  workable  mining  proposition.  If  approved 
by  both  houses  of  Parliament,  a  lower  scale  may  be 
agreed  to.  Under  the  Transvaal  Gold  Law  the  owner 
had  the  right  to  locate  one  or  more  mynpachts,  but  the 
Mining  Leases  Act  permits  one  only.  This  may  prove 
inconvenient   in   certain  contingencies.     The  minimum 
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royalty  is  in  the  crucial  part  of  the  scale  (that  is,  over 
35%)  on  the  formula 

75  _  1500 

X 

This  scale,  especially  in  the  lower  ranges,  is  much 
more  favorable  to  the  lessor  than  that  originally  pro- 
posed by  the  government,  which  was  on  the  formula 

.r 

The  scale  adopted  is  similar  to  that  of  the  Govern- 
ment Areas  as  amended  after  a  deduction  of  %'',c  to 
allow  for  taxation  now  payable  in  addition,  but  from 
which  the  Government  Areas  was  exempt.  The  draft 
proposal  was  from  3  to  ^^ r  lower  than  that  of  the 
Anglo-American   (West  Springs). 

The  minmum  royalty  as  now  scheduled  in  the  act  is: 

ROYALTY  EXACTED  BY  GOVERNMENT 

„                     ,  Percentage  of 

PerccnUge  of  ProfiU   Payable 

Profits  to  to 

Revenue  Government 

10  and  under Nil 

'5 6.4 

25 12.9 

25 19.3 

'0 25.7 

'5 32.2 

J° 37.5 

J5     41.7 

50 45.0 

55 477 

60  or  over 50 . 0 

The  new  act  stipulates  that  persons  sinking  bore- 
holes shall  notify  the  Mining  Commissioner  of  their 
intention,  and  declare  the  results  within  one  year  of 
completion.  Relief  is  provided  for  holders  of  prospect- 
ing licenses  who  prove  that  they  have  expended  not  less 
than  £1  per  claim  per  month  on  development  work. 

In  1922  or  1923  it  is  to  be  expected  that  these  com- 
panies will  be  producing  gold  in  substantial  quantities, 
and  making  good  profits.  Expansion  is  necessary,  as  it 
has  been  estimated  that  by  that  time  only  33  of  the 
present  Rand  companies  will  still  be  working,  and  some 
of  those  may  have  been  forced  to  close  down  by  the 
ever-increasing  war  costs. 


Roaster  Charge  Belt  Feeder 
By  C.  T.  Rice 

The  idea  of  making  up  a  lead-roaster  charge  by  means 
of  a  series  of  feeders  that  bed  the  product  from  dif- 
ferent bins  on  a  conveyor  belt  seems  to  have  originated 
at  the  International  Smeltery  at  Tooele,  Utah,  where 
challenge  feeders  are  used— a  type  that  does  not  per- 
mit of  close  adjustment  and  gives  trouble  when 
certain  parts  begin  to  wear.  This  method  of  bedding 
was  utilized  when  the  Northport  smeltery  was  remod- 
eled for  treating  Coelir  d'Alene  lead  ores;  but  as  it  was 
neces.sar>-  to  in.stall  the  .system  with  bins  already  built, 
the  type  u.sed  does  not  equal  the  one  shown  in  the  ac- 
companying drawing.  This  was  designed  by  Bradley, 
Bnift  &  Labarthe  for  use  at  the  primary  ore  bins  of  the 
Bunker  Hill  smeltery  in  proportioning  the  roaster 
charge. 

Th€  feeder  i.«  of  the  ordinary  belt  type  and  the  drive 
is  by  spur  wheel  from  a  line  shaft.  The  driving  .spur  is 
carried  loo.sely  on  the  line  shaft,  and  it  is  thus  in  con- 
stant me.sh  with  the  spur  wheel  of  the  feeder  belt.  Con- 
nection is  made  with  the  line  shaft  by  means  of  a  clutch 
at  each  feeder;  and  an  operating  lever  extends  out  in 


front  of  the  bedding  belt,  so  that  the  spur  wheel  can  be 
easily  thrown  in  or  out  of  gear. 

The  feed  hopper  at  the  bottom  of  the  bin  is  fitted  with 
a  vertical  slide  gate  at  the  front,  the  opening  of  which 
can  be  closely  regulated  by  a  lever  and  hand  wheel.  As 
all  the  ore  which  goes  to  the  primary  bins  has  been 
crushed  to  pass  a  4-mm.  trommel,  and  as  the  feed  belt 
is  kept  tight,  the  amount  of  ore  taken  from  a  bin  may 
be  easily  and  closely  regulated. 

The  method  used  at  the  Bunker  Hill  smeltery  in  pro- 
portioning the  roaster  charge  is  to  draw  a  predeter- 


BELT  FEEDER  FOR  BEDDING  ROASTER  CHARGE 

mined  number  of  units  of  20  lb.  of  product  per  15  sec. 
from  the  several  bins.  In  order  to  set  the  feeder  to  give 
the  right  amount,  the  discharge  during  15  sec.  is  caught 
and  weighed  on  a  small  platform  scale,  moving  the 
slide  gate  up  or  down  by  means  of  the  hand-wheel  and 
screw-nut  arrangement  until  the  right  gate  opening  is 
obtained. 


l>a  Rose  Mines,  Ltd. 

The  eleventh  annual  report  of  La  Rose  Mines,  Ltd., 
that  for  1917,  contains  the  following  information  with 
reference  to  output: 


WEIGHT  AND  VALUE  OF  LA  ROSE  MINING  CO.,  LTD., 


Silver-cobalt-nickel  ore 

Low-grade  ailver-cobalt-nickel  ore. 

Nuggets 

Concentrates 


SHIPMENTS.   1917 


Tons 

188  71 

125   16 

0  53 

1,186  78 


Ounces  Silver, 

Per  Ton 

651    84 

89.31 

21,621    15 

280  57 


Net  Value 

$94,844  21 

12,353  97 

8,640  80 

235.634  70 


The  production  of  silver  for  the  year  amounted  to 
437,337  oz.  Net  profit  on  production  was  $71,372.42. 
The  increased  price  of  silver — 82.94c.  per  oz.,  as  com- 
pared with  64.89c.  per  oz.  in  1916 — was  offset  largely 
by  increased  operating  costs.  Ore  milled  during  the 
year  amounted  to  44,450  tons,  the  average  assay  of 
which  was  8.75  oz.  per  ton.  Extraction  by  concentration 
is  given  as  83.30  per  cent. 


I.ime  for  Fluxing  I'urposcs  sold  in  the  United  States  in 
1917  amounted  to  209,976  short  tons,  according  to  a  bulle- 
tin of  the   U.   S.  Geological  Survey. 
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Taxing  the  Prospector 

By  T.  0.  McGrath* 

The  present  Income  Tax  Law  and  Treasury  Depart- 
ment rulings  governing  the  collection  of  income  taxes 
make  no  distinction  between  mines  in  development  and 
mines  on  a  producing  basis.  This  results  in  taxing  the 
net  returns  from  development  ore  as  income,  before  it  is 
known  whether  or  not  such  amounts  will  be  income  or 
capital  returned. 

In  order  to  bring  this  matter  before  the  Treasury 
Department,  a  meeting  was  held  at  Phoenix,  Ariz.,  on 
Oct,  12,  1918,  which  was  attended  by  representatives  of 
about  30  mines  in  the  course  of  development,  and  the 

I  following  resolution  was  adopted  and  forwarded  to  the 

I  Secretary  of  the  Treasury: 

Whereas.  The  present  Federal  acts  imposing  an  income  tax 
upon  mining  companies,  and  the  Treasury  Department's  rulings 
governing  the  collection  of  the  income  tax,  do  not  make  any 
distinction  between  income  received  by  producing  mines  that  have 
developed  sufficient  ore  to  guarantee  the  return,  or  to  warrant  a 
belief  in  the  return,  of  the  original  capital  Invested  in  the  busi- 
ness to  the  business,  as  well  as  a  profit  above  the  return  of  the 
original  investment,  and  the  income  received  by  prospect  and  de- 
velopment mines  that  have  not  developed  sufficient  ore  to  guar- 
antee the  return,  or  the  reasonable  belief  in  the  return,  of  the 
original  capital  invested  -in  the  business  to  the  Business  ;  and 

Whei-eas,  The  said  Federal"  acts  and  the  Treasury  Department's 
rulings  do  not  protect  the  prospect  and  development  mines  that 
have  not  sufficient  ore  to  guarantee  the  return  of  the  original 
investment  to  the  business  from  paying  an  income  tax  upon  the 
amount  that  receipts  from  shipments  of  ore  encountered  in  course 
of  development  work  exceed  the  operating  expense  ;  and 

Whereas,  Under  the  present  Federal  acts  and  Treasury  De- 
partment's rulings,  investors  will  not  be  found  to  prospect  and 
develop  mineral  ground,  requiring  a  number  of  years'  investment 
without  any  interest  return,  that  has  not  an  assured  tonnage  of 
ore  sufficient  to  guarantee  a  return  of  their  investment,  as  they 
would  not  be  able  to  make  shipments  of  ores  encountered  in 
development  work  without  paying  an  income  tax  upon  the  return 
of  their  principal  under  the  proposed  new  revenue  bill  at  the 
rate  of  18%  if  undistributed,  and  12%  if  distributed  as  dividends, 
and  other  charges, 

Now,  therefore,  be  it  resolved.  That  the  Treasury  Department, 
in  revising  Regulation  No.  33  governing  the  collection  of  the 
income  tax  imposed  by  acts  of  Sept.  8,  1916,  as  amended  by  the 
act  of  Oct.  3,  1917,  and  as  will  be  amended  by  the  present  tax 
legislation  now  pending,  include  under  Article  No.  172  of  the 
present  issue  of  the  Regulation  No.  33  (which  article  sets  forth 
the  method  of  determining  the  depletion  deduction  and  the  method 
of  arriving  at  the  mine  valuation)  a  paragraph  covering  the 
method  of  determining  the  depletion  deduction  against  returns 
from  prospect  and  development  mines  as  follows : 

"The  net  returns  from  prospect  or  development  mines  shall  not 
be  considered  income  subject  to  Income  tax  uptil  the  total  net 
earnings,  plus  the  total  net  value  of  the  ore  in  sight,  shall  be 
equal  to  or  greater  than  the  investment  in  mine  property  and 
mine  equipment,  plus  a  reasonable  rate  of  interest  on  the  actual 
investment,  provided  such  net  returns  are  set  aside  as  depletion 
reserves  for  the  return  to  stockholders  of  the  original  investment 
in  the  mine  property  and  mine  equipment,  or  for  further  devel- 
opment of,  or  for  reinvestment  in,  the  mine  property. 

"Any  mine  so  setting  aside  its  net  returns  from  prospect  or 
development  ores  shall,  at  the  end  of  any  year  when  the  net 
value  of  the  ore  reserves  plus  the  net  earnings  to  date  shall  be 
«qual  to  or  greater  than  the  sum  total  invested  in  the  mine  prop- 
erty and  mine  equipment,  plus  a  reasonable  rate  of  interest  on 
the  actual  investment,  submit  to  the  Commissioner  of  Internal 
Revenues  a  statement  showing  (a)  the  total  investment  in  mine 
property  and  equipment;  (b)  the  total  tonnage  mined  and  devel- 
oped; (c)  the  total  neT  value  of  the  developed  ore  in  the  mine; 
(d)  and  the  total  net  earnings  from  development  ore  that  have 
been  set  aside  as  depletion   reserves. 

"From  this  statement  there  shall  be  determined  the  actual 
depletion  reserves  chargeable  against  past"  earnings,  and  the 
depletion  reserve  account  shall  be  reduced  to  the  proper  amount, 
by  a  transfer  of  the  difference  to  the  surplus  account  as  earnings, 
and  upon  this  amount  of  earnings  there  shall  be  levied  the  proper 
income  taxes  according  to  the  years  in  which  the  earnings 
accrued." 


In  submitting  the  foregoing  to  the  Secretary  of  the 
Treasury,  attention  was  drawn  to  the  difference  be- 
tween a  mine  in  the  prospect  stage  and  one  that  has 
reached  a  point  of  constant  and  profitable  production. 
Comparisons  were  also  made  between  commercial  en- 
terprises in  general  and  the  business  of  prospecting 
and  of  developing  mines. 

It  is  apparent  that  the  Treasury  Department  should 
make  a  distinction  between  the  producing  mine  that  will 
return  the  original  investment  with  interest,  and  the 
development  mine  that  obtains  a  net  return  from  de- 
velopment ores  shipped  intermittently  or  more  or  less 
continuously  during  a  taxable  year,  but  which  has  not 
sufficient  ore  in  .'^ight  to  guarantee  the  return  of  the 
original  investment,  or  a  reasonable  belief  in  its  return. 
The  fact  that  the  Government  has  seen  fit  to  make 
an  appropriation  of  $50,000,000  to  be  used  to  assist  the 
development  and  production  of  the  rare  metals  is  con- 
clusive evidence  that  there  is  no  desire  to  hamper  or 
discourage  the  development  of  the  commoner  metals — 
including  copper,  lead,  gold,  and  silver.  All  of  these  are 
essential  to  the  winning  of  the  war,  and  reserves  are 
being  more  rapidly  exhausted  under  the  stimulation  of 
high  prices,  and  the  high  pressure  of  production  of  the 
past  few  years,  than  at  any  time  heretofore,  and  the 
development  of  deposits  has  been  curtailed  by  high 
wages,  high  prices  of  materials  and  shortage  of  labor. 

I  believe  that  the  mining  industry  should  present  the 
Secretary  of  the  Treasury  with  the  facts  to  support  the 
statements  that,  though  the  loss  of  the  income  tax  re- 
ceipts to  the  Government  from  taxing  development 
mines  would  be  small,  the  injustice  of  taxing  the  net 
returns  of  the  prospect  and  development  mines  will 
prove  a  great  loss  to  those  unable  to  stand  such  a  loss, 
and  be  the  means  of  discouraging  the  already  lagging 
avocation  of  prospecting.  If  the  facts  can  be  presented 
in  that  proper  manner  and  form,  I  believe  that  the 
development  mines  will  get  the  relief  desired. 


Moore  Filter  Litigation 

An  important  legal  action,  which  has  been  long  pend- 
ing, will  soon  be  settled  in  the  Western  Australian 
courts,  states  the  Chemical  Engineering  and  Mining 
Review.  The  Moore  Filter  Co.,  of  New  York,  is  pro- 
ceeding against  the  Great  Boulder  Proprietary  Co.  for 
alleged  infringement  of  W.  A.  patent  No.  4566,  cover- 
ing the  use  of  movable  frames  on  slime  filters.  The 
Great  Boulder  Co.,  in  common  with  many  of  the  other 
Western  Australian  mining  companies,  has  used  the 
Ridgway  filter  for  many  years,  and  if  the  action  suc- 
ceeds a  large  sum  will  be  due  for  back  royalties.  The 
companies  affected  have  formed  a  committee  to  see 
the  m.atter  through.  From  a  legal  aspect  there  is  the 
prospect  of  a  long  and  expensive  suit,  and  from  the 
technical  point  of  view  the  case  will  not  be  without 
interest.  One  unusual  feature  of  the  suit  is  that  the 
patents  have  expired  and  the  claim  is  only  for  the  re- 
covery of  back  royalties.  The  plaintiffs  ask  for  a  com- 
mission to  fix  the  amount  due. 


♦Auditor,   Shattuck-Arizona  Copper   Co.,   Bisbee,   Arizona. 


In  Isolated  Regions  the  Blake  type  crusher  is  usually  pre- 
ferred on  account  of  simplicity  of  desigrn  and  ease  of  repair. 
In  large  plants,  and  where  facilities  exist  for  effecting  com- 
plicated repairs,  the  gyratory  is  generally  adopted  in  pref- 
erence to  the  swing-jaw  type  of  crusher. 
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Military  Problems  Awaiting  Improvement 


THE  Inventions  Section  of  the  General  Staff  of 
the  United  States  Amiy  has  submitted  to  the  War 
Committee  of  Technical  Societies  the  following 
problems  requiring  scientific  and  inventive  talent  for 
solution. 

The  War  Committee,  therefore,  transmits  this  request 
of  the  General  Staff  to  its  membership  and  requests 
that  the  engineers  of  America  give  them  serious 
thought  and  consideration. 

War    Committee    of    Technical    Societies, 
3549  New  Navy  Bldg., 
Washington,  D.  C. 
Washington,  D.  C, 
October  9,  1918. 
Ideas  and  suggestions  should  be  submitted  to: 

Inventions  Section,  General  Staff, 
Army  War  College.  Washington,  D.  C. 

PROBLEM  NO.  1 
Liaison  Problem 

In  operations  of  our  troops  fighting  in  France,  all 
have  seen  the  necessity  of  perfecting  liaison  between 
different  elements  of  the  command.  This  is  especially 
true  as  regards  liaison  between  elements  of  the  front- 
line troops  and  between  front-line  troops  and  elements 
further  to  the  rear. 

Our  infantry  advances  in  spite  of  the  most  serious 
resistance  offered  by  the  enemy,  and  the  losses  suffered 
are  necessarily  heavy.  These  losses  can  be  lessened  by 
increased  artillery  activity.  Liaison  between  the  in- 
fantry is  now  maintained,  in  so  far  as  is  practicable, 
by  sending  forward  with  the  infantry  a  large  artillery 
liaison  personnel,  well  equipped  with  the  material  of 
liaison — telephones,  wire,  flags,  projectors,  rockets, 
radio,  etc. 

This  personnel  is  charged  with  sending  back  in- 
formation whereby  fire  may  be  directed  on  the  hostile 
elements   causing   losses   to   our   troops. 

The  system  of  liaison,  using  the  above,  does  not 
always  give  satisfactory  results.  The  enemy's  fire 
frequently  cuts  off  the  infantry,  and  cuts  regimental 
commanders  from  the  units  in  the  front  lines.  Wire  is 
almost  immediately  cut  by  shells;  optical  signaling  be- 
comes impossible  on  account  of  smoke  and  dust,  and  fre- 
quently is  interfered  with  by  fog;  runners  become 
disabled  or  killed;  pigeons  go  astray;  radio  is  inter- 
fered with  by  enemy  stations,  and  the  antennae  are 
destroyed  by  enemy  fire;  ground  telegraph  is  limited  in 
range,  and  interfered  with. 

The  War  Department  is  desirous  of  finding  a  new 
means  of  communication  whereby  closer  liaison  may  be 
maintained  by  the  different  elements  of  a  command. 

A  device  for  this  purpose  should  be  small  and  com- 
pact, without  antennai  exposed  to  shell  fragments;  it 
should  be  easily  transported  by  one  man,  or  at  the  most 
by  three  men;  it  should  be  capable  of  being  set  up 
quickly,  and  not  present  a  target  to  the  enemy;  it 
should  operate  over  a  distance  of  at  least  five  miles 
and  be  certain  of  action. 

It  i.s  believed  that  the  War  Department  is  in  posses- 
sion of  the  latest  developments  in  so  far  as  radio, 
telephony,  signaling  devices  and  similar  apparatus  are 


concerned,  but  is  now  seeking  for  something  that  is 
an  improvement  over  all  these  devices.  So  far  as 
known,  nothing  of  the  kind  exists  at  present,  but  it 
is  believed,  with  the  inventive  genius  of  the  country 
concentrated  along  these  lines,  something  desirable  may 
be  developed  which  will  be  of  the  greatest  assistance 
in  winning  the  war. 

PROBLEM  NO.  2 
An  Aviation  Problem 

On  night  bombing  expeditions  and  even  in  the  day 
time,  when  passing  through  fog  or  clouds,  an  airplane, 
like  a  ship,  is  guided  entirely  by  a  compass.  Some 
of  the  new  instruments  designed  for  this  work  are 
beautiful  examples  of  the  instrument-maker's  skill,  but, 
unfortunately,  when  placed  where  the  aviator  can  see 
them,  they  are  directly  between  him  and  the  engine, 
a  position  which  greatly  affects  their  accuracy. 

If  a  compass  could  be  placed  near  the  outer  end  of 
a  wing,  or  at  the  rear  end  of  the  fuselage,  it  would 
be  practically  outside  of  the  magnetic  influence  of  the 
engine,  but  at  present  there  is  no  way  to  read  a  com- 
pass in  either  of  those  positions. 

What  is  needed  is  some  device  or  arrangement  where- 
by a  compass  can  be  mounted  far  enough  away  from 
the  engine  to  be  outside  of  its  magnetic  influence  and 
still  be  so  arranged  that  it  can  be  easily  read  by  the 
aviator. 

PROBLEM  NO.  3 

A  Better  Fire-Control  Gear  for  Fixed  Machine 
Guns  on  Airplanes 

The  forward  machine  gun  on  an  airplane  is  fixed  and 
fires  between  the  propeller  blades  in  the  direction  in 
which  the  machine  is  headed  at  the  time  of  firing. 

The  function  of  a  fire-control  gear  is  to  control  the 
fire  of  an  aircraft  machine  gun  shooting  through  the 
propeller  so  that  no  shots  will  be  fired  when  the  blades 
of  the  propeller  are  in  a  position  where  they  are  in 
danger  of  being  struck.  This  is  done  usually  by  a  cam 
attached  to  the  crankshaft  or  geared  to  the  propeller 
which  sends  an  impulse  by  mechanical  or  hydraulic 
means  to  the  trigger  mechanism  of  the  gun  only  when 
the  propeller  is  in  a  safe  position  for  the  gun  to  be 
fired.  This  impulse  trips  the  trigger  and  a  shot  is 
fired.  As  gears  are  now  designed,  two  impulses  are 
given  to  the  gun  every  time  a  blade  of  the  propeller 
is  in  a  certain  position  with  reference  to  the  bore 
of  the  gun. 

Fire-control  gears  are  of  two  types,  hydraulic  and 
mechanical.  The  advantages  and  disadvantages  of  each 
type  are  listed  below: 

HYDRAULIC    GEAR 
Advantages: 

1.    Allows  gun   to   be  placed    in   any   position   with   reference   to 
tlu»  engine,  inasmuch  as  the  hydraulic  pipe  line  can  be  bent. 
Disadvantages : 

1.  Diflicult  to  fill  and  take  care  of.  Requires  a  good  deal  of 
special  training  and  oxi)erience  to  get  good  results.  Many  small 
parts  to  get  out  of  adjustment.     Difficulty  from  leaking. 

2.  Lag  in  impulse  due  to  time  taken  by  hydraulic  wave  to 
pa.sH  down  pipe  line.  This  causes  a  wide  dispersion  of  shots  for 
chariges  in  the  r.p.m.  of  the  proi)eller.  Shots  fired  at  low  r.p.m. 
fall    (f)()   near  one   blade  of   the   propeller   and   shots   flred   at  high 
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r.p.m.    too    near   the   other   blade ;    thus   the   safety   margin    is   cut 
down  and  r.p.m.  at  which  the  gun  may  safely  be  fired  Is  limited. 

3.  At  low  r.p.m.  the  impulse  changes  from  a  pressure  wave 
to  a  simple  hydraulic  action  and  the  gear  cannot  then  be  de- 
pended on. 

MECHANICAL    GEAR 

Advantages: 

1.  Action   always   positive   and   certain. 

2.  No  lag  of  impulse  in  transmission. 

3.  Easily  taken  care  of  and  adjusted. 
I       Disadvantages : 

1.  Position  of  gun  limited  with  reference  to  the  engine,  as  It 
i  is  difficult  to  send  impulse  around  corner. 

I       2.    In   case   where   impulse    is   transmitted   by   rods,    difficulty   Is 
'  encountered  from  whip. 

3.    Wear  in  rods  and  cams  affects  timing. 

Disadvantages  of  both  types  of  gears : 

1.  In  both  types  of  gears  the  principal  drawback  is  the  dis- 
I  persion  of  shots  between  zero  speed  and   maximum  speed,   whlcTi 

limits  the  type  of  propeller  used  and  limits  the  safe  firing  speeds. 
This   is  greatest   on   hydraulic   gears. 

2.  Rate  of  fire  of  gun  dependent  on  r.p.m.  of  propeller.  For 
I  example,    if    machine    gun    is    designed    to    shoot    800    shots    per 

minute  and  the  propeller  is  turning  over  at  400  r.p.m.,  or  800 
impulses  are  given  per  minute,  the  gun  will  fire  on  every  im- 
'•  pulse  and  the  rate  of  the  geared  gun  will  be  800  shots  per  minute. 
If  the  propeller  is  turning  at  500  r.p.m.,  or  giving  1000  impuli?es 
per  minute,  the  gun  cannot  use  every  impulse,  but  will  use  every 
other  Impulse,  and  the  rate  of  fire  will  be  only  500  shots  pei' 
minute  or  the  efficiency  will  be  decreased.  This  is  an  important 
disadvantage  of  the  present  system. 
The  ideal  fire-control  gear : 

1.  Maximum  rate  of  .fire  is  obtained  at  all  r.p.m.  of  the 
propeller. 

2.  The  time  of  impulse  is  advanced  as  the  propeller  speed 
increases,  so  that  shots  at  maximum  speed  will  fall  in  the  same 
position  with  reference  to  the  blades  of  the  propeller  at  the  plane 
of  the  propeller  as  shots  at  zero  speed. 

3.  Easily  placed   at  any  position   with  reference  to  the  engine. 

4.  Simple  to  take  care  of  and  adjust. 

It  is  obvious  that  if  the  first  advantage  is  obtained,  the  second 
must  be  sacrificed,  but  a  better  combination  of  the  two  is  desired 
than  that  which  we   have  at  the  present. 

The  problem  which  presents  itself  is  to  devise  a  fire-control 
gear  which  incorporates  the  above  advantages.  The  solution  seems 
to  lie  in  an  electrical  system. 

Calculations  must  be  based  on  the  following  data : 

Distance  from  muzzle  of  gun  to  plane  of  propeller  varies  from 
3  to  6  feet. 

Maximum   propeller   speed,    1600   r.p.m. 

Rate  of  fire  of  airplane  machine  gun,   1200  shots  per  minute. 

PROBLEM  NO.  4 

Specifications  for  New  Rear  Sight  Desired  for 

THE  United  States  Rifle,  Caliber  30, 

Model  of  1917 

It  is  desired  that  designs  be  submitted  for  a  new 
rear  sight  for  the  United  States  rifle,  caliber  30,  model 
of  1917.  The  present  rear  sight  is  not  regarded  as 
entirely  satisfactory,  wholly  because  the  rifleman  can- 
not readily  bring  the  point  of  impact  of  the  shots  to 
coincide  with  the  point  of  aim.  The  present  sight  can 
be  adjusted  only  for  hundreds  of  yards  of  elevation,  it 
not  being  possible,  for  example,  to  adjust  it  between 
400  and  500  yd.;  also,  there  is  no  lateral  or  windage 
adjustment. 

It  is  desired  that  the  new  sight  have  adjustments 
whereby  the  rifleman  can  readily  bring  the  point  of 
impact  to  coincide  with  the  point  of  aim,  as  was  true 
with  the  rear  sight  on  the  United  States  rifle,  caliber 
30,  model  of  1903  (Springfield).  It  is  not  necessary, 
however,  that  the  lateral  or  windage  adjustment  of  the 
new  sight  have  as  extended  a  movement  as  that  on  the 
rear  sight  of  the  Model  1903  rifle,  a  movement  of  0.25 
in.  being  sufficient.  If  this  much  cannot  be  obtained, 
sights  which  permit  of  a  movement  of  0.20  in.  on  either 
side  of  the  zero  may  be  submitted. 

In  connection  with  the  elevation  adjustment,  an 
adjustment  by  means  of  a  strong  micrometer  screw  may 


be  submitted,  but  this  is  not  necessary.  If  a  micrometer 
screw  is  inserted,  it  should  be  in  addition  to  the  or- 
dinary slide  adjustment,  and  the  graduations  thereon 
should  read  so  as  to  permit  of  a  vertical  movement 
of  the  point  of  impact  of  1  in.  at  100  yd.,  2  in.  at 
200  yd.,  and  so  on.  In  other  words,  the  adjustments 
should  be  for  minutes  of  angle. 

The  lateral  or  windage  adjustment  should  preferably 
be  actuated  by  a  screw  as  on  the  rear  .sight  on  the  Model 
1903  rifle,  but  may  be  actuated  by  a  slide  and  clamp. 
The  graduations  of  this  adjustment  should  be  equiv- 
alent to  4  in.  for  every  100  yd.  of  range.  If  a  screw 
is  used  to  adjust,  then  one  revolution  of  the  screw 
should  either  move  the  adjustment  over  one  graduation 
on  the  scale  or  over  four  graduations. 

It  is  strongly  desired  that  this  new  rear  sight  be 
capable  of  being  placed  on  the  present  receiver  of  the 
Model  1917  rifle  without  any  modification  of  the  receiver 
whatever.  That  is,  it  should  fit  between  the  two  rear 
sight  guards  on  top  of  the  receiver,  and  be  secured 
thereto  by  the  rear  sight  joint  bolt.  If  this  is  not 
possible,  then  the  rear  sight  should  be  capable  of  being 
fitted  to  rifles  in  the  hands  of  troops  by  such  simple 
operations  ae  could  readily  be  made  by  mechanics  in 
the  field. 

The  cost  of  construction  is  a  serious  item.  A  satis- 
factory rear  sight  can  easily  be  designed  which  will 
conform  with  all  the  above  requirements,  but  its  con- 
struction will  be  so  complicated  that  its  cost  will  be 
prohibitive.  No  rear  sight  the  cost  of  which  is  not 
prohibitive,  and  which  retains  the  present  desired  prin- 
ciple of  aiming  (a  large  aperture  in  a  small  disk),  has 
yet  been  presented. 

A  design  is  desired  in  which,  when  the  leaf  is  laid 
flat,  a  battle  sight  similar  to  that  on  the  present  sight 
is  presented  in  position  for  aiming.  This  battle  sight 
should  be  of  suflicient  height  for  firing  at  300  yd.  That 
is,  the  point  of  impact  and  point  of  aim  should  coincide 
at  300  yd.  When  the  leaf  is  turned  up  vertical  it  should 
permit  of  elevation  adjustment  for  100  yd.  to  1500  yd. 
at  least. 

Ability  of  the  new  sight  to  stand  rust  and  to  be 
readily  cleared  of  dust  and  mud  are  very  desirable.  No 
fragile  parts  should  stand  above  the  guards  of  the  re- 
ceiver. All  screws  used  for  adjustment  should  be  strong 
enough  to  stand  the  handling  which  the  soldier  will  give 
them  under  service  conditions. 

The  reasons  for  thus  writing  the  specifications  for 
this  new  sight  are  as  follows: 

Aiming  Principle 

The  present  aiming  principle  as  seen  on  the  sight 
for  the  Model  1917  rifle  is  believed  to  be  correct.  Any 
peep  sight  should  be  as  near  the  eye  as  possible,  and 
still  avoid  injury  to  the  eye  from  recoil.  The  principle 
of  a  large  aperture  and  small  disk,  the  Lyman  sight, 
is  correct  for  a  military  sight.  Such  a  sight  can  be 
used  for  rapid  fire,  and  for  fire  against  a  poorly  defined 
target  or  one  in  a  poor  light.  A  small  aperture  with 
a  large  disk  is  better  for  target  shooting,  but  with 
such  a  sight  the  rifleman  cannot  find  his  target  quickly 
if  it  be  not  in  one  set  position,  as  in  target  shooting; 
he  cannot  see  to  aim  at  poorly  defined  targets,  nor  in 
poor  lights;  and  he  cannot  keep  a  moving  target  con- 
stantly in  view. 
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The  rifleman  is  taught  to  aim  in  a  normal  manner, 
with  the  top  of  the  front  sight  held  just  below  the 
bull's  eye  or  target  at  "6  o'clock."  With  a  little  practice 
he  has  impressed  on  the  retina  of  the  eye  a  picture  of 
the  sights  correctly  aimed.  His  eye  retains  a  memory 
of  this  picture,  and  he  is  able  to  reproduce  this  picture 
exactly,  and  with  great  accuracy  in  aiming.  If  at 
any  time  this  picture  is  incorrect,  the  error  stands  out 
so  apparent  that  the  rifleman  is  at  once  aware  of  it 
and  corrects  the  error.  Thus  the  rifleman  when  aiming 
normally  aims  consistently,  the  same  for  every  shot, 
and  a  small  group  of  shots  results — this  is  accuracy. 
Accuracy  therefore  results  when  the  rifleman  is  able 
to  aim  normally,  that  is,  when  with  a  normal  aim  the 
group  of  shots,  that  is  the  point  of  impact,  will  fall 
on  the  point  of  aim.  If,  however,  it  is  not  possible 
to  bring  the  point  of  impact  to  coincide  exactly  with 
the  point  of  aim,  through  the  inability  to  so  adjust 
the  sights,  it  will  be  necessary  for  the  rifleman  to  aim 
other  than  normally.  Thus,  if  he  is  firing  at  500  yd., 
and  the  rifle  requires  an  elevation  of  535  yd.  and  a 
lateral  deflection  of  20  in.  to  hit  the  center  of  the 
bull's-eye,  and  owing  to  the  construction  of  the  sight 
he  can  only  adjust  the  near  sight  to  500  yd.  elevation, 
and  no  deflection,  then  it  will  be  necessary  for  him 
to  aim,  not  normally,  but  about  15  in.  above  the  bull's- 
eye  and  about  20  in.  to  one  side.  In  practice  he  must 
estimate  where  these  measurements  will  come  on  the 
target,  and  then  estimate  that  he  is  holding  off  this 
much.  The  picture  of  the  normal  sighting  which  has 
been  impressed  on  the  retina  of  his  eye  is  of  no  use 
to  him.  He  must  see  his  sights  aligned  differently 
practically  every  time  he  fires  at  any  range,  and  if  in 
addition  a  varying  wind  is  blowing  he  must  sight  dif- 
ferently at  every  shot.  It  has  been  determined  con- 
clusively that  if  a  skilled  rifleman  fire  at  200  yd.  a 
series  of  ten  shots  with  normal  aim,  he  will  attain  with 
the  service  rifle  and  good  ammunition  a  group  all  shots 
of  which  will  be  contained  in  a  circle  approximately 
five  inches  in  diameter.  If,  however,  instead  of  aiming 
normally,  he  is  required  to  aim  as  nearly  as  he  can 
estimate  eight  inches  below  the  bull's-eye  and  five  inches 
to  its  left,  then  his  group  of  successive  shots,  instead  of 
being  contained  in  a  small  circle  about  five  inches  in 
diameter,  will  require  a  circle  about  ten  inches  in  diam- 
eter to  contain  them — that  is,  his  error  is  just  about 
double.  We  therefore  see  the  desirability  of  a  sight  the 
adjustments  of  which  are  such  that  the  rifleman  can 
readily  bring  the  point  of  impact  to  coincide  with  the 
point  of  aim  at  any  range. 

It  is  of  course  known  that  no  two  rifles  ever  shoot 
exactly  alike,  and  that  no  two  riflemen  ever  aim  exactly 
alike;  hence  it  is  practically  impossible  to  ever  set  the 
.sights  correct  for  every  man  or,  indeed,  for  any  particu- 
lar man.    Every  rifleman  must  sight  in  his  own  rifle. 

Zero 

It  is  impossible  to  .set  the  sights  for  zero  for  any 
particular  man,  or  even  for  the  average  man.  By  means 
of  the  triangle  aiming  exerci.ses  conducted  at  100  yd., 
it  ha.s  been  found  that  when  the  rifle  is  held  absolutely 
immovable  and  .sights  not  moved,  riflemen  will  bring  a 
buli'.s-eye  into  line  very  differently.  Almo.st  every  man 
will  do  it  Hlightly  differently.  The  maximum  error 
among  riflemen  of  national  reputation,  as  determined 


at  the  Small  Arms  Firing  School  at  a  range  of  100  yd., 
was  found  to  be  about  12  in.  That  is,  if  an  attempt  be 
made  to  set  the  sights  of  a  rifle  at  zero  at  the  armory, 
these  sights  may  be  found  to  be  as  much  as  12  in.  out 
of  correct  alignment  for  a  good  shot  at  100  yards. 

PROBLEM  NO.  5 
Pyrotechnic  Smoke  Signals 

It  is  desired  to  secure,  if  possible,  a  suitable  chemical 
substitute  for  red  saxony  arsenic  now  used  for  the 
manufacture  of  yellow  smoke  signals.  The  character- 
istics of  such  a  chemical  are  that  it  should  produce  the 
eifect  required,  that  it  should  be  procurable  in  large 
quantities,  and  that  it  should  be  perfectly  stable  in 
combination  with  other  chemicals,  such  as  potassium 
chlorate.  The  effect  desired  is  a  rather  deep  orange 
yellow.  There  is  no  objection  to  the  use  of  dyes  should 
these  give  the  effect  required  and  be  procurable  in  large 
quantities  at  a  reasonable  price. 

A  suitable  formula  for  a  red  smoke  signal  is  also 
a  desideratum.  The  effect  required  is  a  pronounced 
and  positive  shade  of  red.  As  in  the  case  of  the  yellow 
smoke  signal,  chemicals  composing  it  should  be  readily 
procurable  and  should  be  stable.  Since,  however,  the 
requirements  for  this  signal  are  considerably  smaller 
than  for  the  yellow  smoke  signal,  a  greater  latitude  may 
be  allowed  in  selecting  slightly  less  readily  available 
and  higher  priced  material  for  this  signal. 

The  smoke  signals  outlined  above  are  displayed  from 
rockets.  Very  cartridges,  Viven-Bessiere  cartridges  and 
35-mm.  cartridges.  The  rockets  now  used  by  our  forces 
weigh  about  two  pounds,  with  an  approximate  length  of 
eighteen  inches.  The  V-B,  Very  cartridges,  and  35  mm. 
cartridges  have  an  average  length  of  about  six  inches, 
with  a  diameter,  respectively,  of  two  inches,  25  mm.  and 
85  mm.  The  V-B  cartridges  are  thrown  from  the  rifle 
grenade  discharger,  and  the  Very  cartridges  and  35 
mm.  cartridges  from  the  25  mm.  signal  pistols. 

Should  any  person  accredited  by  the  Inventions  Board 
become  interested  in  the  two  pistols  outlined  above,  this 
oflfice  would  be  very  glad  to  give  all  the  information 
in  its  possession. 

It  should  be  noted  that  "Auramine"  has  already  been 
tried  as  a  dye  for  the  yellow  smoke  signal  and  that 
"Paratoner"  has  been  used  in  the  red  smoke  signal. 

PROBLEM  N.  6 
An  improved  hand  grenade  is  wanted  with  the  fol- 
lowing characteristics : 

Synopsis  of  Desirable  Qualities  for  Ideal  Rifle 
Grenade  and  Impact  Grenade 

1.      RIFLE    GRENADE 

1.  Simplicity  of  construction  and  operation. 

2.  Light  weight   (under  20  oz.) 

3.  Safety. 

4.  Sureness  of  explosion. 

5.  Long  range   (between  hand  grenade  and  trench  mortar), 
fi.  No  damage  to  rifle  from  use. 

7.  Should  require  no  special  ammunition. 

8.  Adaptability    for    use    as    hand    grenade    as    well    as    rifle 
grenade. 

9.  Designed  to  secure  maximum  fragmentation  and  hold  maxl- 
(num  amount  of  explosive.  • 

10.  Should  not  require  special   tromblon  or  discharger. 

11.  Detonators    Inserted    separately. 

2.      IDEAL  IMPACT  GRENADE 

1.  Must  explode  no  matter  what  the  angle  of  Impact. 

2.  .Must  explode  on  soft  ground  as  readily  as  on  hard  ground. 
•.i.  .Safety. 
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4.  Simplicity  of  construction   and  operation. 

5.  Fit  easily  in  the     hand. 

fi.   Light  weight   (not  over  22  oz. ) 

7.  Be  adaptable  for  use   in  grenade  thrower  with  safety. 

8.  Should    permit   rough    handling. 

9.  Weather-sound   and   flash-jiroof. 
1 0.  Detonators  inserted  separately. 

PROBLEM  NO.  7 
Improvement  in  Cable  Braces  for  aeroplanes 
The  present  method  of  attaching  the  ends  of  cables 
to  turn  buckles  and  anchorages  is  by  bending  the  end 
of  a  cable  around  a  protecting  liner  and  wrapping  the 
overlapping  end  with  brass  wire,  which  is  afterward 
soldered. 

This  is  an  unsatisfactory,  wasteful  and  expensive 
method.  If  some  very  simple  method  of  anchoring  cable 
endc  could  be  devised,  it  will  greatly  speed  up  the  pro- 
duction of  aircraft. 


Safety  Laws  and  the  Responsibilities 

Of  Operators 

By  Chesla  C.  Sherlock* 

Statutes   have    been    enacted    in    practically    all    the 
!  states  of  the  Union   requiring  that  mine  owners   and 
operators    shall    take    precautions    to    protect    the    life 
and  limb  of  miners,  and  imposing  penalties  in  case  the 
laws  are  ignored  or  violated.     Frequently  a  miner  is 
injured  because  his  employer  has  been  guilty  of  a  vio- 
lation of  mining  statutes.    The  question  as  to  the  right 
[  of  the  injured  miner  to  sue  his  employer  for  a  violation 
I  of  the  mining  acts,  when  such  right  is  not  expressly 
;  conferred  by  the  statute  itself,  naturally  arises. 
[     Ordinarily,  a  private  individual  has  no  right  to  bring 
j  an  action  seeking  to  compel  another  person  to  obey  the 
laws  of  the  state  or  nation.     Such  action  is,  properly, 
within  the  province  of  the  officers  of  the  commonwealth. 
But  the  rule  is  modified  in  many  instances,  particularly 
with  regard  to  certain  mining  statutes.     In  the  case  of 
the  Sloss-Sheffield  Steel  and  Iron  Co.  vs.  Sharpe   (161 
I  Ala.,  432),  the  Alabama  court  held  that  evidence  of  a 
I  violation  of  the  mining  statute  of  that  state  is  evidence 
!  of  negligence  per  se,  which  makes  the  disobedient  mine 
operator  liable  in  damages  to  a  workman  in  his  mine 
who  is  injured,  while  at  work,  by  an  explosion  of  gas; 
and  the  court  further  held  that  no  other  proof  of  negli- 
gence was  necessary.     The  decision  means  that  disre- 
gard of  the  duties  imposed  by  these  statutes  constitutes 
actionable  negligence;   and,   if  such   negligence   should 
,  be  the  proximate  cause  of  injuring  a  person  in  the  pro- 
i  tected  class,  a  liability  for  the  injury  would  follow  un- 
I  less  nullified  by  a  defence  recognized  as  good  in  law. 
In  the  case  of  the  Jellico  Mining  Co.  vs.  Walls   (160 
Ky,,  730),  the  Kentucky  court  held  that  the  operator 
of  a  mine  who  fails  to  obey  the  Kentucky  statute — 
which  requires  that  there  be  supplied  and  circulated 
through  mines  100  cu.ft.  of  pure  air  for  each  worker, 
and  forbids  working  places  to  be  advanced  further  than 
60  ft.  beyond  the  air  openings — is  negligent  and  answer- 
able in  damages  to  a  miner  injured,  while  at  work  at 
a  point  beyond  the  statutory  distance  limit,  by  noxious 
gases  there  prevalent  and  too  subtle  to  be  noticeable. 

In  Illinois,  in  a  number  of  cases,  it  has  been  held 
repeatedly  that  disobedience  of  the  state  statute  on  the 
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part  of  a  mine  owner  or  an  operator  is  negligence  per  se, 
and  upon  the  mere  showing  of  such  violation  the  em- 
ployee may  recover  for  the  injuries  sustained  by  reason 
of  .such  violation.  It  will  be  noted  that  it  is  not  neces- 
sary for  the  Legislature  especially  to  confer  the  right 
upon  the  injured  party  to  bring  leg^l  action  under  the 
statutes. 

In  the  case  of  Ryan  vs.  Manhattan  Big  Four  Mining 
Co.  (145  Pac,  907),  the  Nevada  court  held  that  the  in- 
advertent failure  of  a  mine  owner,  through  ignorance 
of  the  existence  of  a  statute — which  in  the  case  under 
review,  makes  it  unlawful,  upon  a  pain  of  fine  or  im- 
prisonment, to  sink  or  work  through  any  vertical  mining 
shaft  of  a  depth  greater  than  a  stated  number  of  feet 
unless  it  is  provided  with  an  iron-bonneted  safety 
hoisting  cage  for  raising  and  lowering  the  employees — 
no  more  excuses  him  from  liability  for  injury  to  an 
employee,  consequent  upon  his  neglect  to  obey  the  stat- 
ute, than  would  wilful  disobedience  and  conscious 
violation  of  it. 

In  Richardson  vs.  El  Paso  Consolidated  Gold  Mining 
Co.  (51  Colo.,  440),  the  Colorado  court  held  that  the 
failure  of  a  mine  owner  to  obey  a  statute  commanding 
all  abandoned  mine  shafts,  pits,  or  other  excavations, 
dangerous  either  to  man  or  beast,  to  be  securely  cov- 
ered or  fenced,  rendered  him  liable  in  damages  for  the 
death  of  a  child  who  fell  into  a  shaft  which  was  inse- 
curely covered,  while  lawfully  at  play.  This  statute 
was  at  one  time  attacked  upon  constitutional  grounds, 
but  the  court  held  that  it  had  been  enacted  under  the 
police  power  of  the  state  for  the  protection  of  its  citi- 
zens, and  that  it  was  therefore  not  subject  to  attack  upon 
that  point. 

In  the  Nevada  case  mentioned,  the  court  defined  the 
procedure  to  be  observed  in  determining  just  what 
circumstances  made  it  possible  for  a  workman  or  miner 
to  recover  in  cases  of  this  nature.  It  held  that  to 
entitle  a  workman  in  a  mine  to  recover  from  his  em- 
ployer for  an  injury  sustained — upon  the  ground  that 
the  latter  had  negligently  disobeyed  a  statute  enacted 
for  the  former's  benefit — the  plaintiff  must  indeed  not 
only  prove  that  the  statute  was  violated  by  the  employer, 
but  also  that  such  violation  of  the  statute  was  the 
proximate  cause  of  the  injury.  If,  however,  the  culmi- 
nating catastrophe  could  not  and  would  not  have  oc- 
curred except  for  the  violation  of  the  statute,  that 
violation  should  be  deemed  the  proximate  cause  of  the 
injury,  notwithstanding  there  may  have  been  one  or 
more  intervening  agencies  that  were  operative  to  pro- 
duce the  result. 

In  the  same  case,  the  court  also  held  that  a  miner, 
merely  by  entering  upon  and  continuing  in  the  employ- 
ment of  a  mine  owner  who  has  neglected  to  obey  a 
statute  providing  for  certain  kinds  of  hoisting  cages, 
does  not  assume  the  risk  of  injury  in  ascending  or  de- 
scending the  shaft  without  such  cage.  The  only  risks 
which  he  assumes  are  those  which  are  unavoidably  in- 
cident to  the  employment,  and  not  such  as  are  due  to 
the  master's  own  negligence  and  violation  of  an  express 
statute.  The  abolishment  of  the  doctrine  of  assumption 
of  risk  in  all  states  except  Alabama  would  not  affect 
the  right  of  the  workman  to  bring  an  action  for  dam- 
ages, but  would  only  heighten  the  mine  owner's  degree 
of  liability,  inasmuch  as  it  would  deprive  him  of  even 
this   defensive  material. 
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Labor's  Best  Friend 

The  quotations  from  Wage  Earner  which  were  printed 
in  the  Oct.  19  issue  of  the  Journal  ought  to  be  read  by 
every  man  and  woman  who  earns  a  salary,  or  works 
by  the  day,  whether  they  be  union  or  non-union.  The 
suggestions  are  valuable  for  every  worker.  I  do  not 
mean  by  this  that  every  laborer  lacks  knowledge  as  to 
who  is  his  best  friend,  but,  rather,  that  many  do  not 
know,  and  others,  in  the  flush  of  union  prosperity,  are 
likely  to  forget.  Each  paragraph  of  that  quotation  con- 
tains food  for  thought  and  brings  to  the  front  the  ques- 
tion: "To  whom  should  I  be  most  loyal  when  the  in- 
terests of  both  are  at  stake — who  should  stand  first, 
my  union  or  my  employer?"  There  are  times  when  the 
question  is  not  easy  to  answer,  but  give  it  thought. 
Do  not  jump  hastily  to  one  conclusion  or  the  other;  use 
your  best  judgment  in  reaching  a  conclusion,  and  then 
stick  to  that  judgment.  Get  away  from  the  idea  that 
your  society  or  union  can  make  jobs.  Drop  the  notion 
that  you  are  more  a  part  of  your  union  than  you  are  a 
part  of  the  mine  plant.  Use  the  union  for  those  pur- 
poses it  is  intended  to  serve,  and  cultivate  the  idea 
that  you  are  a  part  of  the  big  works,  the  smooth  run- 
ning of  which  depends  as  much  on  your  cooperation  as 
does  the  smooth  running  of  the  hoist  on  the  little  pin- 
ion wheel.  Remember,  however,  that  if  one  kicks  up  a 
rumpus  he  must  look  for  the  same  treatment  that  a 
pinion  wheel  gets  when  it  loses  two  or  three  teeth.  In 
considering  oneself .  a  part  of  a  big  machine,  it  is 
advisable  to  remember  that  parts  are  replaceable. 

With  the  idea  in  your  mind  that  you  are  doing 
important  work  in  a  big  industry,  and  that  there  is  no 
job  that  is  not  essential  in  the  plant,  you  just  naturally 
take  an  interest  in  your  work — you  can't  help  but  boost 
it  along.  The  day  that  the  crew  makes  a  record  in 
shaft  sinking,  you  are  happy,  whether  you  are  in  that 
crew  or  not,  for  the  record  was  made  in  "your  mine." 
When  you  can  think  of  the  plant  and  the  management 
as  a  sort  of  a  mother  to  you,  and  play  the  game  fair, 
then  when  the  question  comes,  "Who  is  my  best 
friend?"  you  will  have  no  trouble  in  answering. 

Don't  let  the  money  question  stand  at  the  front  all 
the  time;  there  are  others  of  equal  importance.  Whole- 
some working  conditions  underground,  and  a  whole- 
some place  in  which  to  live  on  the  surface — good  food, 
good  schools,  and  decent  recreation  for  yourself  and 
family — high  wages  will  not  buy;  they  come  from  your 
best  friend  when  you  play  the  game  square  with  him. 
It  is  not  hard  to  get  a  raise  when  the  conditions  are 
ripe,  and  it's  wonderfully  tempting  when  you  know  that, 
as  in  milking  the  old  cow  with  her  head  tied  down  to 
the  rack,  if  you  squeeze  just  a  little  bit  harder  you  will 
sure  get  a  little  bit  more.  But  cows  have  been  known  to 
kick  if  handled  too  roughly,  even  though  they  had 
their  heads  tied  down,  and  that  was  what  happened  in 
one  Western  mining  camp  recently. 


Owing  to  the  advance  in  price  of  many  necessities, 
trammers  were  raised  from  $2.75  to  $3,  and  a  little 
later  to  $3.25.  This  came  without  any  effort — simply 
as  a  matter  of  justice;  but  it  came  so  easy  that  one  best 
friend  said :  "You  must  ask  for  another  quarter."  They 
got  it.  With  war  taking  the  best  men  away,  produc- 
tion lagged,  high  wages  would  not  keep  it  up,  and  when 
still  another  quarter  was  asked  for,  the  other  best 
friend  said  "Nothing  doing.  I  have  given  you  more 
and  more,  and  for  each  advance  I  have  received  less. 
I  have  to  quit."  Things  looked  a  little  gloomy  for  a 
while,  both  for  the  trammers  and  for  the  mine.  After 
a  time  another  conference  was  held,  and  the  trammers 
thought  they  might  do  a  little  more  if  they  could  get  a 
little  more  pay.  Their  best  friend  was  agreeable  to  the 
suggestion,  but  stipulated  that  it  would  be  by  contract, 
and  that  every  man  would  be  paid  according  to  the  dirt 
that  he  moved.  This  meant  a  conflict.  The  union  did 
not  approve  of  contracts.  The  manager  asked  for  a 
fair  day's  work.  A  decision  had  to  be  made.  It  was 
finally  decided  to  go  to  work  on  contract,  with  the 
result  that  tramming  costs  were  reduced  30%  and  the 
trammers  are  earning  an  average  of  $5.50  per  day,  in- 
stead of  $3.50  per  shift. 

Only  one  difficulty  has  arisen,  that  of  keeping  the 
machine  men  on  their  jobs,  paying  $4.25  per  shift.  All 
the  machine  men  want  to  work  as  trammers.     F.  F.  S. 

New  York,  Oct.  26,  1918. 


The  Riddell-Davison  Grate 

I  noticed  in  the  Journal  of  Oct.  12  an  interesting  de- 
scription of  the  Trail  finger-grate  for  D.  &  L.  ma- 
chines, in  the  course  of  which  reference  was  made  to 
the  Riddell  grate. 

Mr.  C.  M.  Warner,  Australasian  superintendent  of 
the  Dwight  &  Lloyd  Co.,  has  just  called  on  me  in  Wash- 
ington, having  arrived  last  week  from  two  years'  metal- 
lurgical work  in  the  Australian  field,  and  he  brings  such 
an  interesting  report  of  the  performance  of  the  Riddell- 
Davison  grate  at  Port  Pirie  that  I  understand  it  is 
his  intention  to  write  up  for  you  an  article  showing 
the  design  of  grate  and  cleaner  that  is  giving  such  nota- 
ble results  as  a  labor  saver  on  that  side  of  the  water. 

The  R-D  grate  bar  is  really  a  far  different  proposi- 
tion than  Mr.  Rice  has  in  mind,  judging  from  his  refer- 
ence to  it  in  the  article  on  the  Bunker  Hill  &  Sulli- 
van smeltery.  Having  his  attention  focused  on  the 
grate  bar  itself,  Mr.  Rice  did  not  know,  or  he  over- 
looked, the  real  function  of  the  R-D  system,  i.e.,  the 
action  of  the  stationary  auxiliary  scraping  tool  which 
effectively  removes  all  sinter  from  the  slots  and  keeps 
.them  free  and  open  without  the  periodic  cleaning  of  a 
pneumatic  chisel. 

Coming  at  a  time  when  we  are  bringing  the  R-D  bar 
to  the  attention  of  D.  &  L.  plants  the  world  over — it  has 
been  circularized  by  the  D.  &  L.  company,  although  the 
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(latter  has  absolutely  no  interest  in  its  licensing  other 
than  the  increased  efficiency  it  brings  to  the  machine — 
Mr.  Rice's  incomplete  reference  has  been  a  bit  of  a  sur- 
prise. I  know,  however,  that  it  was  quite  unintentional, 
arising  purely  from  lack  of  full  acquaintance  with  the 
■real  R-D  system. 

j     Briefly,  the  facts  as  to  the  R-D  system  are  these:     A 
continuous    elevated    slot    is   provided    over   the   entire 
I  length  of  the  machine,  through  which  a  plow,  disk,  or 
[rake  device  can  drag  or  cut,  effecting  a  thorough  clean- 
j  up  of  the  slot  at  each  pass.   The  R-D  grate  bar  alone,  on 
many  charges,  so  facilitates  the  discharge  of  sinter  by 
its  peculiar  shape  that  there  have  been   long  periods 
'when   no   auxiliary   cleaning   was   resorted   to   at   Port 
Pirie.    This,  however,  is  another  story,  the  real  point  of 
j  the  new  R-D  bar  being  that  it  provides  opportunity  for 
the  continuous  entrance  of  a  positive  stationary  clean- 
;  ing  tool.    It  is  this  feature  only  that  makes  the  R-D  sys- 
I  tern  unique — the  depression  of  webs  and  (or)  elevation 
'  of  slot — no  matter  how  accomplished  so  long  as  the  re- 
sulting structure  of  the  old  or  new  bar  permits  the  con- 
tinuous entrance  of  a  cleaning  tool  below  the  top  surface 
of  grate. 

The   R-D   system   has   some   outstanding   advantages 
which   mean  much   to  the   industry   in  these  times   of 
'  labor  shortage  and  need  for  increased  efficiency  of  men 
and    tools.      This    style    of    grate,    with    its    auxiliary 
cleaner,  eliminates  all  labor  in  cleaning  and   increases 
I  appreciably  the  general  efficiency  of  the  D.  &  L.  opera- 
I  tion.     There  is  an  actual  increase  of  some  25  to  30% 
in  air  space  over  standard  grates  of  same  slot  width, 
and  this  suction  area  is  kept  100%  effective  by  the  un- 
failing duty  of  the  cleaning  tool.   The  tendency  to  break- 
age of  the  pallets  and  grates  arising  from  the  sudden 
drop  at  the  discharge  end  of  the  D.  &  L.  machine  can  be 
appreciably  lessened  by  this  new  system,  which  does  not 
require  a  heavy  jolt  or  drop  of  pallet  for  the  discharge 
of  sinter. 

A  recent  improved  design  of  this  new  bar  has  been 
standardized  in  malleable  casting,  at  St.  Louis,  and  will 
soon  be  ready  for  distribution  by  the  Missouri  Malleable 
Iron  Co.  Arrangements  are  being  made  also  for  sup- 
plying in  ordinary  cast  iron  at  another  central  foundry. 
Washington,  D.  C,  Oct.  29,  1918.         G.  C.  Riddell. 


Valuation  of  Ore  Reserves 

The  accompanying  letter  was  received  some  time  ago 

j  from  a  young  engineer  who  has  assisted  me  in  sampling 

on  several  occasions.     It  was  answered  and  forgotten 

until  recently,  when  I  ran  across  practically  the  same 

thing  in  a  report  that  I  was  examining.     The  questions 

asked  and  the  answers  given  are  almost  too  simple  to 

be  of  general  interest,  and  yet  there  may  be  some  among 

the  younger  engineers  who  should  be  cautioned  respect- 

!    ing  inaccurate  or  careless  statements,  statements  that 

may  be  regarded  by  the  less  charitable  as  willful  mis- 

.    representations.     The  letter  is  as  follows: 

I  1  have  recently  made  an  examination  of  an  old  property  in 
the  San  Juan  district  of  Colorado.  The  sampling  was  very  care- 
:  fully  done,  and  I  thought  that  my  calculations  and  estimates  of 
'  value  had  heen  comiiuted  with  equal  care,  but  my  report  hps 
I  been  severely  criticised  as  misleading  or  useless.  I  appeal  to 
I     you  as  to  how  far  wrong  I  have  gone. 

'  A  typical  block  of  ground  sampled  at  10-ft.  intervals  gave 
the  following  result:  rl9-in.  wide,  0.04  oz.  gold,  7.2  oz.  silver. 
1.667o    lead,   2.01%    copper,    1.35%    zinc. 

In  determining  the  value  of  this  ore  I  used  the  following 
figures:  gold  $20  per  oz.,  silver  $1  per  oz.,  lead  8c.  per  lb.,  cop- 
per 26c.  per  lb.,  and  zinc  9c.  per  lb.,  i.e.,  the  approximate  market 


price  of  the  refined  metals  at  the  time  of  making  thf  report  This 
gave   the   ore   a   grosp   value   of    $23.48    per   ton 

I  know,  of  course,  that  the  ore  cannot  be  fold  for  this  price, 
although  fair  rat<-8  could  be  obtained  from  the  Bineltera,  after 
concentration.  In  order  to  give  my  employer.s  some  idea  of  the 
I)re.sent  value,  of  the  ore,  I  made  a  calculation,  calling  the  result 
■market  value."  This  was  based  upon  100%  of  the  gold  value. 
;»0%  of  the  silver,  75%  of  the  lead,  60%  of  the  topper  ajid 
i>0%  of  the  zinc — what  I  estimated  could  be  recovered  from  the 
ore.  The  market  value  then  became  $16.74  per  ton,  the  market 
value   of   the   block    being   approximately    $175,000. 

Though  realizing  that  various  chark»-s  will  be  made  against 
the  ore  in  course  of  treatment  and  that  all  of  the  metal.s,  gold 
excepted,  may  sell  within  a  year  at  half  the  price  I  have  used. 
1  was  not  prepared  for  the  letter  from  my  ♦•mployers  telling 
me  that  the  engineer  for  parties  whom  they  were  trying  to  In- 
terest in  the  property  had  said,  "Such  ore  hah  very  little,  if 
any,  commercial  value,  and  if  by  "market  value"  the  writer 
means  commercial  value,  he  had  grosHly  exaggerated  the  value 
of  the  ore  and  of  the  property."  If  I  am  wrong,  can  you  tell 
me   wherein    I    blundered? 

To  the  foregoing  I  answered  substantially  as  fol- 
lows: 

"I  would  be  inclined  to  agree  with  your  critic  in 
that  the  value  of  the  ore  has  been  grossly  exaggerated; 
indeed,  it  is  quite  a  serious  question  as  to  whether  such 
an  ore  can  be  worked  at  any  profit  under  normal  con- 
ditions. 

"The  sampling  of  a  mine  has  for  its  primary  object 
the  discovery  of  what  the  ore  contains.  When  this  has 
been  determined,  a  second  point  arises  of  equal  im- 
portance. What  profit  may  be  derived  from  working 
the  ore? 

"There  is  certainly  no  misrepresentation  in  the  state- 
ment that  the  combined  value  of  gold,  silver,  lead,  cop- 
per, and  zinc  is  $23.48  per  ton,  but,  on  the  other  hand 
such  a  statement  is  entirely  valueless  further  than  to 
indicate  that  valuable  metals  are  present  to  an  extent 
that  probably  warrants  an  attempt  to  determine  whether 
the  ore  has  a  commercial  value.  One  might  logically 
include  sulphur  because  of  its  value  in  the  manufac- 
ture of  sulphuric  acid,  and  iron  because  of  its  value  as 
a  flux;  but,  carrying  this  line  of  reasoning  a  little  fur- 
ther to  include  lime  and  alumina,  it  can  be  seen  that 
one  approaches  absurdity  and  that  the  figure  $23.48 
per  ton  has  little  to  do  with  the  value  of  the  ore.  Off- 
hand, and  without  knowing  the  composition  of  the  ore, 
I  doubt  if  it  could  be  sold  as  mined  to  any  smelter  at  a 
price  sufficient  to  pay  freight  and  smelter  charges.  I 
am  very  sure  that  it  would  not  fetch  $16.74  per  ton. 
The  total  values  cannot  be  reduced  by  any  arbitrary  fac- 
tors to  obtain  a  result  that  will  approximate  that  at 
which  the  ultimate  products  may  be  marketed. 

"To  ascertain  the  value  of  this  ore  one  should,  after 
sampling,  determine  the  method  of  concentration  best 
suited  to  it,  and,  by  laboratory  tests,  learn  the  losses 
incurred  and  the  composition  of  products.  Jigs  and 
tables  with  this  ore  would  probably  give  complex  con- 
centrates for  which  the  smelters  would  pay  but  a  small 
price,  and  one  would  find  himself  obliged  to  separate 
the  various  valuable  constituents  by  selective  flotation 
or  other  method.  Then  and  not  until  then  is  any  'market 
value'  ascertainable.  Not  until  one  has  secured  his 
final  results  can  he  give  his  client  any  suggestion  as  to 
the  value  of  the  deposit.  When  this  stage  of  the  in- 
vestigation has  been  reached — when  the  engineer  knows 
approximately  the  composition  of  each  product,  what 
was  lost  in  making  the  product,  and  approximately  what 
each  step  will  cost,  when  he  has  learned  through  the 
smelter  schedules  the  value  of  each  product — he  cai; 
give  his  client  the  information  that  was  sought,  the 
profit  that  can  be  made  out  of  the  ore  reserves." 
New  York,  Oct.  25,  1018.  Engineer. 
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Bypassing  Fine  Ore  From  Stamp-Mill 
Feed  Chute* 

By  E.  H.  Johnson 

For  some  years  the  device  shown  in  the  accompany- 
ing illustration  has  been  used  on  the  Rand  for  the  pur- 
pose of  deflecting  that  portion  of  the  ore  which  was 
finer  than  the  screen  on  the  mortar  box,  and  sending 
it  direct  to  the  tube  mills. 

The  device  consists  of  a  bell-mouthed  trommel  1  ft. 
9  in.  long  and  2  ft.  2  in.  in  diameter  at  the  narrow 
end,  and  2  ft.  6^  in.  at  the  wide  end,  and  operates  as  a 
revolving  perforated  chute  between  the  Challenge  feeder 
and  the  mortar  box.  The  screening"  on  the  trommel  is  a 
perforated  plate  with  holes  i  x  l:i  in.,  and  the  material 


STAMP-MILL   FEED   TROMMEL 

passing  the  screen  falls  into  a  launder  passing  outside 
the  kingpost  into  the  launder  leading  to  the  tube-mill 
cones.  The  effect  on  crushing  is  not  only  to  eliminate 
from  the  mortar  box  the  material  fine  enough  for  tube 
milling,  but  also  avoids  the  cushioning  effect  on  the 
stamps  caused  by  this  material.  The  trommels  are 
driven  through  an  intermediary  shaft  from  the  line 
shaft  and  revolve  at  16  r.p.m.  The  maintenance  cost  is 
light,  the  perforated  screen  (]-in.  plate)  lasting  nine 
months,  and  the  only  other  parts  requiring  renewal  are 
the  small  supporting  rollers.  The  rate  of  feed  is,  of 
course,  governed  entirely  V>y  the  Challenge  feeder. 

This  device  is  now  superseding  the  fixed  gizzly  which 
was  often  built  in  the  bottom  of  the  feed  chute  but 
which  failed  except  where  a  very  dry  ore  was  being 
milled. 


Simplifying  a  Zinc-Box  Clean-Up* 

The  following  method  of  cleaning  up  zinc  boxes  in 
cyanide  plants  has  proved  to  be  economical  and  suc- 
cessful: A  light  trommel,  either  circular  or  hexagonal 
in  section,  and  about  18  in.  in  diameter  by  3  ft.  to 
3  ft.  6  in.  long,  is  constructed,  and  covered  with 
battery  screening  of  600  holes  per  square  inch.  This 
is  mounted  on  a  tank,  or  water-tight  box,  so  that, 
when  the  latter  is  filled  with  water,  part  of  the  trom- 
mel body  is  immersed.  The  water  should  contain  a 
little  sulphuric  acid — sufficient  to  show  action  on  zinc. 
Charge  the  trommel  about  one-third  to  half  full  with 
zinc  from  the  extractor  box,  and  revolve  it  by  hand 
several  times  to  allow  the  gold  slime  and  very  fine 
zinc  to  pass  through  the  screening  into  the  tank.  Lift 
the  trommel  with  its  zinc  contents  and  transfer  to  a 
similar  tank  filled  with  water.  Give  it  a  few  revolu- 
tions to  remove  traces  of  acid  from  the  zinc,  which 
is  then  returned  to  extractor  box.  The  advantages  of 
the  method  are  that  clean  zinc  is  always  returned  to 
the  extractor  boxes,  less  zinc  is  destroyed  during  the 
clean-up,  and  eventually  a  higher  grade  of  gold  slime 
will  be  obtained. 


Notes  on  Amalgamation  Practice! 

By  H.  Ward 

The  mercury  question  opens  up  an  important  discus- 
sion, especially  to  those  who  realize  the  importance  of 
recovering  as  much  gold  as  possible  at  the  mill.  I 
would  appeal  to  millmen  to  always  keep  in  view  the 
importance  of  their  percentage  of  the  total  "recovery," 
especially  during  this  critical  period. 

Mercury  loss  with  a  higher  percentage  of  extraction 
by  amalgamation  should  not  exceed  0.10  oz.  per  ton 
milled  with  a  plate  area  of  from  1.25  to  1.5  sq.ft.  per  ton 
crushed.  My  experience  is  that  a  large  plate  area  is 
necessary  when  from  68  to  72%  of  the  total  gold  recov- 
ered can  be  recovered  by  amalgamation. 

Some  plants  seem  to  be  arranged  to  pass  as  much 
gold  as  possible  to  the  cyanide  works.  This,  in  my 
opinion,  is  bad  practice.  All  pulp  leaving  stamp  and  tube 
mills  should  pass  over  an  amalgamated  surface  of  suffi- 
cient area,  the  higher  recovery  being  of  considerable 
help  and  guidance  to  the  management  as  to  daily  grade 
of  ore  to  mill. 

Loss  of  mercury  through  steaming  plates  should  be 
a  thing  of  the  past,  as  this  is  absolutely  unnecessary. 
Proper  dressing  and  daily  scrapes  will  prevent  any  ac- 
cumulation, except  what  can  be  recovered  by  hard 
^craping  and  scouring  at  the  end  of  the  month.  I 
can  call  to  mind  plates  which  had  not  been  steamed  for 
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I  {  three  years.  After  that  period  only  7  oz.  of  gold  was 
available  per  plate  of  9  ft.  6  in.  by  5  ft.  This  is  not  in 
accordance  with  the  theory  advanced  as  to  the  lock- 
ing up  of  gold  on  plates.  These  plates  had  recovered 
70%  of  the  total  gold  obtained  during  this  period. 

Assuming  that  mercury  will  become  more  difficult  to 
obtain,  I  am  of  opinion  that  corduroy  is  the  best  sub- 
stitute. 

Replacing  Oliver-Filter  Shafts 

By  Algernon  Del  Mar* 

In  the  Journal  of  Aug.  3,   F.  Dean  Bradley,  in  an 

article  entitled   "Filter  Adjustments   at   Packard   Mill, 

,   at  Rochester,  Nev.,"  mentions  the  difficulty  of  replacing 

t   the  worn  paddle  shafts   in   the  packing  glands  of  an 

Oliver  filter,  and  says  that  the  drum  must  be  taken  out 

'  to  withdraw  the  shaft. 

Will  Anthony,  the  mill  foreman  at  the  Techatticup 


SECTIONAL   VIEW   OF   FILTER   SHAFT 

mine,  Nevada,  evolved  a  suitable  method  which  is  of 
more  than  passing  merit.  Two  short  pieces  of  shaft 
are  used  to  protrude  through  the  stuffing  boxes,  and  on 
these  ends  is  pinned  a  piece  of  iron  piping  that  will 
make  a  close  fit.  The  paddle  blades  are  all  bolted  to  the 
pipe.  If  a  shaft  wears  and  needs  renewal,  all  that  is 
necessary  is  to  take  out  the  two  pins  that  hold  the 
pipe  to  the  shaft,  and  pull  out  the  short  pieces  of  shaft. 
New  ones  are  put  in,  pinned  to  the  pipe,  and  all  is 
ready.  Those  installing  such  a  filter  would  do  well  to 
make  this  change  at  the  outset,  for  with  gritty  ores  the 
packing  glands  certainly  give  much  trouble. 


The  Economy  of  Cork  Insertsf 

Cork  inserts  are  as  much  an  economy  factor  as  other 
devices  that  stop  belt  slip,  for  their  principal  function 
is  to  stop  all  avoidable  slip,  and,  by  so  doing,  save  con- 
siderable coal  and  money.  If  2000  tons  of  coal,  costing 
$3  per  ton,  are  burned  during  a  year,  and  the  over-all 
belt  slip  amounts  to  8%,  the  cost  of  the  belt  slip  in 
terms  of  the  coal  pile  alone  is  $480. 

To  compute  the  cost  of  belt  slip,  it  is  first  necessary 
to  find  the  percentage  of   slip.     That   is,   if  a  driven 
pulley  rotates  only  95  times  while  it  should  rotate  100 
times,  the  proportion  of  belt  slip  is  5%,  or 
100  -  95 


100 


=  5% 


Multiplying  the  determined  ratio  of  slip  by  the  num- 
ber of  tons  of  coal  burned  per  year,  and  then  by  the 
cost  of  the  coal  per  ton,  gives  the  yearly  cost  of  belt 
slip,  for  example,  2000  X  $3  X  0.08  =  $80. 

However,  to  arrive  at  the  actual  and  accurate  cost  is 
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not  easy.  It  is  plain  that  more  than  $480  is  lost  in  such 
a  plant  as  I  have  mentioned,  because  coal  is  not  the 
only  thing  lost.  Belts  wear  out  more  rapidly  where 
they  are  permitted  to  slip  than  where  this  is  prevented, 
and  the  cost  of  slip  on  this  account  can  be  approximated. 
Assume,  for  example,  that  with  cork  inserts  a  plant 
manages  to  keep  its  belts  going  for  10  years.  The 
first  cost  of  the  belts  is,  say,  $5000.  The  average  cost, 
then,  is  $500  per  year.  Without  cork  inserts  the  belts 
year  out  in  eight  years,  and  the  average  cost  is  $625 
per  year.  This  would  mean  a  saving  of  $125  per  year, 
or  $1250  in  10  years.  As  these  figures  will  not  apply 
to  every  plant,  this  formula  may  be  u.sed  and  the  reader 
can  substitute  his  own  conditions: 

Dollars  saved  with  cork  inserts,  from  a  belt  cost 
standpoint  only,  equal 

{Nc  -  N)  K 
N 
where 

Nc  =  Life  of  belt  in  years  with  cork  in.serts; 
N  =  Life  of  belt  in  years  without  cork  inserts; 
K  ^  First  cost  of  belt  in  dollars. 
The   cost   of   lost   product   must   also   be   considered. 
The  value  of  cork  inserts  appears  again  here,  and  the 
problem  can  be  approximated  mathematically,  as,   for 
example,   in   the  plant  to  which   reference  was   made, 
where  over-all  belt  slip  is  S%   and  where  the  output 
should  be  worth,  without  slip,  $2000  per  day.     With 
8%   slip  it  is  evident  that  the  machines  are  running 
8%  too  slowly,  and  the  product  is,  therefore,  diminished 
by  8%,  and  the  daily  output   is   approximately   $2000 
—  ($2000  X  8%)  =  $1840. 

To  make  the  formula  clearer,  and  to  enforce  this  cost 
on  the  mind  of  the  plant  owner,  I  have  throwTi  it  into 
this  form:  Dollars  output  lost  per  day  = 

1  -  S 


D 


D 


where 

D  =  Present  daily  output  in  dollars; 

S  =  Per  cent,  of  belt  slip. 
Thus,  if  the  present  daily  output  amounts  to  $1500, 
and  if  the  over-all  belt  shp  is  10  ""r,  there  results  after 
substituting  in  the  formula 

-4^^  —  $1500  =  $1667  —  $1500  =  $167. 

A  loss  of  $167  per  day  is  considerable,  and  may 
mean  the  ruin  of  a  small  plant,  unless  discovered  and 
rectified.  This  "product  loss"  is  often  saved  by  speed- 
ing up  the  driving  engines  or  motors  to  the  extent  that 
after  belt  shp  is  deducted  the  final  speed  is  what  it 
should  be.  That  method  is  better  than  none  at  all,  but 
it  is  only  a  makeshift.  The  best  practice  is  to  eliminate 
all  belt  slip. 

Inefficient  methods  of  production  result  in  increased 
costs.  Where  belt  slip  is  permitted,  the  product  fre- 
quently suffers  on  that  account.  The  loss  cannot  be 
figured  mathematically,  because  it  is  too  uncertain. 
It  may  vary  from  a  trifling  to  a  serious  amount.  To  re- 
duce this  loss  to  the  minimum,  belt  slip  must  be  com- 
pletely eliminated.  By  so  doing,  all  machines  are  driven 
at  uniform  speeds.  There  is  no  bunching  here  and 
thinning  there.  Production  is  uniform,  day  in  and  day 
out,  which  is  the  ideal  condition,  further  emphasizing 
the  value  of  cork  inserts. 
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In  desperate  plight  through  internal  disorder  and 
military  reverses,  Austria-Hungary  agreed  to  the  armis- 
tice terms  submitted  by  the  Italian  leader.  General  Diaz, 
and  dropped  out  of  the  war  on  Nov.  3.  Trent  and 
Trieste  were  occupied  by  Italy.  In  the  rout  of  the  Aus- 
trian forces,  300,000  prisoners  were  taken  and  2200 
guns.  Socialists  are  said  to  rule  in  Vienna.  A  Magyar 
republic  was  proclaimed  in  Hungary'  by  Count  Karolyi. 

Previous  to  the  Austrian  collapse,  Turkey  had  signed 
an  armistice  effective  Oct.  31,  giving  the  Allies  absolute 
military  domination  over  her  affairs ;  questions  as  to 
territory  were  not  considered  in  the  terms  granted. 
The  Serbs  have  reoccupied  Belgrade,  their  capital,  and 
have  recovered  all  their  former  territory.  In  Bulgaria, 
King  Boris  abdicated  after  reigning  for  30  days;  a 
peasant  government  has  been  set  up  at  Tirnova. 

The  German  front  between  the  Meuse  and  the  Aisne 
was  pierced  on  Nov.  1  by  Pershing's  men,  who  advanced 
10  miles  in  the  first  two  days  and  threaten  to  cut  the 
enemy's  main  supply  line.  The  progress  of  the  Allies  in 
Belgium  continued.  Representatives  of  the  Entente  na- 
tions convened  in  Versailles  during  the  week. 

In  the  United  States  the  report  of  Charles  E.  Hughes 
on  his  investigation  of  the  aircraft  situation  was  made 
public  on  Oct.  31.  The  President  transmitted  the  Allies' 
message  to  Germany,  and  notified  the  latter  to  apply  to 
Marshal  Foch  if  an  armistice  were  desired. 


Certifying  Advisors  Named 

Van.  H.  Manning,  Director  of  the  U.  S.  Bureau  of 
Mines,  the  certifying  advisor  for  the  metal-mining  and 
metallurgical  industries  (excluding  iron  and  steel),  an- 
nounces the  organization  of  district  certifying  advisors 
in  the  metal-mining  sections  of  the  country,  to  have 
charge  of  the  furloughing  to  the  industries  of  indis- 
pensable men  who  have  enlisted  in  the  U.  S.  Army. 

Mr.  Manning  urges  that  the  officials  of  the  com- 
panies confer  with  their  district  certifying  advisor  to 
see  that  their  industries,  so  essential  in  obtaining  war 
material,  are  protected.  Mining  companies,  he  says, 
should  consider  it  their  patriotic  duty  to  attend  actively 
to  this  at  oncei. 

The  district  certifying  advisors  appointed  are  as  fol- 
lows: For  the  State  of  Washington,  Conrad  Wolfle, 
217  Symons  Bldg.,  Spokane;  for  Oregon,  HaroM  N. 
Lawrie,  Oregon  Bldg.,  Portland;  for  California,  Edwin 
Higgins,  care  of  California  Metal  Producers'  Associa- 
tion, San  Franci.<-:co:  for  Idaho,  Frederick  Burbidge, 
Wallace;  for  Montana,  John  Gillie,  Butte;  for  Utah, 
Walter  Fitch,  304  Bo.ston  Bldg.,  Salt  Lake  City;  for 
Nevada,  Walter  S.  Palmer,  University  of  Nevada,  Reno; 
for  Arizona,  Dr.  L.  I).  Ricketts,  Warren,  Ariz.;  for  New 
Mexico  and  western  Texas,  John  M.  Sully,  Santa  Rita, 
N.  M.;  for  South  Dakota,  W.  J.  SharwcKxi,  Lead;  for  the 
Mis.souri,  Kansas-Oklahoma  zinc  district,  Percy  B.  But- 
ler, Joplin,   Mo.;    for  the  southeast   Missouri   lead   and 


Kentucky  fluorspar  district,  H.  A.  Buehler,  RoUo,  Mo.; 
for  Alabama,  Clarence  E.  Abbott,  1405  Minnesota 
Ave.,  Bessemer;  for  Tennessee,  Wilber  Nelson,  Nash- 
ville; for  Georgia,  S.  W.  McCallie,  Atlanta;  for  Vir- 
ginia, Thomas  S.  Watson,  Charlottesville,  Va. ;  for  the 
Wisconsin  lead  and  zinc  district,  W.  0.  Hotchkiss,  Madi- 
son, Wis.;  for  the  Michigan,  Wisconsin  and  Minnesota 
iron  ranges,  George  H.  Crosby,  Duluth,  Minn.;  for  the 
Michigan  copper  range,  Frederick  I.  Cairns,  Houghton, 
Mich. ;  for  northern  New  York  and  New  England,  Lewis 
W.  Francis,  Witherbee,  Sherman  &  Co.,  New  York.  For 
southern  New  York,  New  Jersey  and  Pennsylvania,  the 
name  of  the  advisor  will  be  announced  later;  in  the  in- 
terim, inquiries  from  that  district  should  be  addressed 
to  the  U.  S.  Bureau  of  Mines. 

All  matters  pertaining  to  furloughs  for  the  return  to 
industry  of  men  enlisted  in  the  Army  should  be  ad- 
dressed to  the  district  certifying  advisor  in  which  the 
particular  plant  is  situated.  Application  forms  and  in- 
formation concerning  the  operation  of  this  particular 
organization  can  be  obtained  through  the  various  dis- 
trict advisors. 


Fuel  Supply  Adequate 

The  country's  fuel  supply  for  the  coming  winter  is 
adequate  and  well  distributed,  according  to  a  state- 
ment issued  on  Oct.  26  by  the  U.  S.  Fuel  Administrator. 
Continued  cooperation  by  the  public  and  all  agencies, 
however,  is  required.  Stocks  on  hand  are  larger  than 
ever  before — also  the  needs.  For  the  country  at  large, 
the  average  coal  supply  is  enough  for  eight  weeks.  The 
Administration  is  ahead  of  its  program  regarding  de- 
liveries of  anthracite,  as  shown  in  the  following  table: 

ANTHRACITE  ALLOTMENT  AXD    DELIVERIES 

Allotment  for  Year 
Beginning 
Apr.    1.    1918,  Delivered 

States  in   Tons  Oct.   1 

New     England     '    10,331,000  5.537,779 

Middle    Atlantic     31.314,754  15.246,331 

Virginia     102.400  73.640 

Western     3,481,945  1.835,398 

Northwestern      2,374.000  1,701,561 

Canada 3,602,000  1,963.700 

Export       (chiefly      Newfoundland 

and  Cuba)    51,930  29.742 

Totals     51,258,029  26.388,151 

By  the  zoning  system,  coal  has  been  supplied  through- 
out the  United  States  from  the  nearest  available  mines, 
and  cross-hauls  have  been  eliminated.  During  the  six 
months  beginning  Apr.  1,  1918,  38,0.00,000  tons  more 
of  bituminous  coal  was  produced  than  ever  before,  with 
fewer  workers.  Operation  of  less  essential  industries 
without  curtailment  of  fuel  supply  would  have  seriously 
reduced  available  stocks.  The  oil  and  natural-gas  sit- 
uation will  probably  be  somewhat  acute  because  of  the 
increasing  demand  for  oil  and  decreasing  production  of 
gas.  The  present  coke  supply  is  slightly  less  than  the 
maximum  demand  of  blast  furnaces  and  war  industries. 
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Reconstruction  Conference  Called 

Plans  for  assembling  at  Atlantic  City,  N.  J.,  on  Dec. 
4,  5,  and  6,  the  members  of  the  more  than  300  industrial 
war-service  committees,  for  a  war  emergency  and  re- 
construction conference,  have  been  announced  by  the 
Chamber  of  Commerce  of  the  United  States.  The  main 
[purpose  of  the  conference  will  be  the  determination  of 
practical  methods  whereby  industry  may  cooperate  still 
[more  closely  with  the  Government  through  a  more  cen- 
tralized plan  of  organization.  This  probably  can  be 
best  accomplished  by  the  creation  of  a  federation  of 
all  the  war-service  committees,  it  is  said.  Questions 
of  reconstruction  will  also  be  taken  up. 

It  is  evident  that,  however  far  away  or  near  the  end 
I  of  the  war  may  be,  it  is  necessary  to  begin  to  outline 
'a  general  program  of  organizing  business  for  the  period 
I  of  reconstruction.  Single  industries,  acting  individually, 
can  scarcely  hope  to  prepare  on  the  scale  that  will  be 
necessary.  Speakers  who  will  appear  at  the  conference 
include  Secretary  of  Commerce  Redfield,  A.  C.  Bedford, 
James  A.  Farrell,  and  Paul  Warburg. 


French  Industry  and  the  War 

The  invasion  by  the  German  army  of  the  coal-mining 
basin  of  the  Departments  of  Nord  and  Pas-de-Calais 
has  compelled  more  intensive  production  of  coal  in  the 
center  of  France,  writes  Pierce  C.  Williams,  Commercial 
Attache  at  Paris.  Likewise  the  occupation  of  the  rich 
iron-mining  and  steel-melting  region  of  Meurthe-et- 
Moselle  has  caused  a  great  increase  in  the  manufacture 
of  steel  around  Lyon  and  St.  Etienne.  As  a  direct  re- 
sult, the  industrial  center  of  gravity  of  France  is  no 
longer  in  the  northern  and  eastern  sections  but  in  the 
central  and  southern. 

This  fact  lends  importance  to  the  news  that  U.  S. 
Army  engineers  are  in  agreement  with  French  experts 
in  holding  that,  by  the  expenditure  of  a  reasonable 
amount  of  money,  Nantes-St.  Nazaire,  on  the  Atlantic 
seaboard,  can  be  made  the  leading  port  of  entry  of 
France  and  a  rival  of  Bremen  and  Hamburg  for  the 
trade  of  Switzerland  and  central  Europe.  St.  Nazaire 
is  at  the  mouth  of  the  Loire,  and  Nantes  is  32  miles  up 
the  river. 

In  the  addition  to  the  advantages  of  excellent  port 
facilities,  a  double-track  road  reaching  the  center  of 
France,  and  ample  ground  for  factory  sites,  the  Loire 
basin  is  near  to  the  Segre  iron-ore  deposits,  which  are 
now  being  exploited,  and  which  form  the  basis  for  a  fu- 
ture prosperous  iron  and  steel  industry,  as  well  as  in- 
sure export  cargo.  At  Chateaubriant,  near  Nantes, 
are  other  deposits  as  yet  untouched.  The  chief  export 
from  Nantes-St.  Nazaire  before  the  war  was  Segre  iron 
ore,  which  went  to  Holland  for  delivery  to  German  blast 
furnaces.  The  quantity  exported,  however,  was  never 
large,  and  exports  have  fallen  to  almost  nothing  since 
the  war  began. 

For  many  years  after  peace  comes,  and  perhaps  per- 
manently, the  central  departments  of  France  will  con- 
stitute the  workshop  of  the  country,  according  to  Mr. 
Williams.  In  consequence,  an  enormous  quantity  of  im- 
ported raw  materials,  such  as  pig  iron,  lumber,  and  steel 
products,  must  flow  to  this  section  of  the  country  from 
the  Atlantic  seaboard. 


Women  in  (Chemical  Work 

The  British  Ministry  of  Munitions  has  issued  a  cir- 
cular containing  a  li.st  of  processes  in  which  women 
are  successfully  employed  in  connection  with  various 
industries,  according  to  a  bulletin  of  the  Chemical  Al- 
liance. It  is  stated  that  the  possibility  of  using  female 
labor  on  some  of  the  operations  scheduled  depends  on 
local  circumstances,  such  as  plant  layout,  locality,  and 
type  of  labor  available.  Among  the  industries  listed 
are  chemicals,  explosives,  gas,  and  mineral-oil  refining. 

The  operations  performed  by  women  have  been  classi- 
fied as  follows:  A,  simple  laboring  operations;  B,  op- 
erations requiring  care,  intelligence  and  resourceful- 
ness; C,  skilled  operations;  and  D,  dangerous  operations, 
or  those  requiring  resistance  to  unpleasant  conditions, 
such  as  heat,  dust,  and  fumes.  Among  the  sections 
of  the  chemical  industry  in  which  women  are  employed 
are  the  following: 

Fertilizers — Cirinding  slag  in  calce  mill,  Bl);  grinding  phosphate 
in    Kent   mill,   BD  ;   mixing  guano,   AD  ;   general   laboring,   A. 

Ijaboratory — Research  chemists,  C  ;  routine  testing,  C  ;  labora- 
tory attendants,  B  ;  controlling  chemical  laboratory,  C  ;  acting  as 
chemist  in  charge,  C. 

Oleum — Unloading  pyrite,  attending  breaker.  AB  ;  hauling 
broken  pyrite,  weighing  charges  of  pyrite  or  sulphur,  AB  ;  charg- 
ing and  attending  sulphur  burners,  B  ;  sampling  and  testing.  C  ; 
grinding  and  calcining  magnesium  sulphate,  AD ;  impregnating 
granulated  anhydrous  magnesium  sulphate  with  platinum  chloride, 
B  :  filling,  sealing,  and  packing  carboys,   AD  ;  general  laboring,  A. 

Sulphur — Melting  crude  sulphur,  A  ;  breaking  out  sulphur  from 
.«ulphur  beds,  A  ;  emptying  sublimers,  dressing  flowers  of  sulphur, 
A ;  preparing  molds  for  roll  sulphur,  B ;  removing  from  molds 
after  casting.  A  ;  general  laboring,  A. 

Sulphuric    Acid — Feeding    and    attendmg    pyrite    breaker.    A 
screening  pyrite,   A  ;   weighing  out  charges,   B  ;    charging  furnace 
(or  burners),   B;   controlling  valves  on   de-arsenicating  plant.   C; 
filling,    sealing  and   packing   carboys,    AD ;    sampling  and   testing 
C ;    coking   Kessler    concentrators,    BD ;    helping   on    cascade    con- 
centrators,   BD ;    operating    Gaillard    tower    concentrators,     BD 
feeding  Kessler  producers,    including  hoisting  and  wheeling  mate 
rial,  B  ;  pumping  vitriol  over  Gay  I>ussac  and  Glover  towers.  B 
working  iron  oxide  briquette  plant,  B  ;  general   laboring,  A. 

Tungsten — Crushing,  screening,  and  packing.  A. 

Zinc  Distillation — Making  fireclay  molds  and  condensers,  B. 


Gold  Notes  for  China 

To  facilitate  foreign  trade,  China  has  authorized  cer- 
tain banks,  to  be  named  by  the  Peking  government,  to 
issue  gold  notes.  Until  gold  coin  is  ready,  the  notes 
will  be  used  only  for  domestic  circulation  and  for  draw- 
ing bills  of  exchange,  and  will  not  be  convertible  until 
then.  Gold  equivalent  to  the  amount  of  the  notes  issued 
will  be  reserved,  and  the  standing  amount  will  be  an- 
nounced every  10  days. 

The  organization  of  the  Currency  Bureau  consists 
of  nine  articles.  It  belongs  to  the  direct  control  of  the 
Premier  and  supervises  the  currency  system  covering 
the  whole  country.  It  will  have  one  controller,  one 
president,  and  one  adviser.  The  office  of  controller  will 
be  assumed  by  the  Minister  of  Finance,  and  the  adviser 
will  be  hired  from  abroad.  The  Currency  Bureau  will 
be  organized  on  a  10-year  basis,  and  the  chiefs  of  the 
Chinese  government  mint  printing  office,  and  the  super- 
visors of  banks  will  be  placed  in  control. 


Fuel  Administrator  Garfield  has  authorized  an  aver- 
age wage  increase  of  $1  per  day  for  anthracite  miners, 
effective  Nov.  1.  The  new  scale  insures  a  rate  of  42c. 
per  hour  and  up,  for  surface  laborers,  to  $6.63  per  day 
for  contract  miners. 
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Potash  and  the  War-Minerals  Act 

Rather  than  place  all  war  minerals  under  the  control 
granted  by  the  War-Minerals  Act,  it  is  believed  that 
authority  to  use  the  powers  of  the  act  will  be  given 
only  in  cases  where  the  War  Industries  Board  advises 
that  there  is  a  shortage.  At  present  there  are  acute 
shortages  in  potash,  arsenic,  zirconium,  and  vanadium. 
Investigation  of  these  shortages,  and  efforts  to  stimu- 
late domestic  production,  probably  will  be  undertaken 
under  the  powers  conveyed  in  the  act.  As  the  Depart- 
ment of  Agriculture  is  interested  in  the  potash  and 
arsenic  situations,  it  will  be  a  party  to  such  efforts  to 
increase  production  as  are  found  to  be  necessary.  The 
Geological  Sur\'ey  also  will  be  represented,  and  the  work, 
it  is  expected,  will  be  under  the  direction  of  the  Bureau 
of  Mines. 

Question  has  been  raised  as  to  whether  the  language 
of  the  War-Mineral?  Act  does  not  preclude  any  regu- 
lation of  war  minerals  of  which  there  is  no  shortage. 
If  this  interpretation  should  be  sustained,  it  would 
prevent  any  action  with  regard  to  such  minerals  as 
chromite,  manganese  and  pyrites,  of  which  there  is 
now  overproduction.  The  question  has  been  referred 
to  legal  authorities  for  determination. 

With  unmistakable  signs  of  an  insistent  demand  for 
potash  from  Maine  to  Florida,  the  Department  of  Agri- 
culture is  insisting  that  more  potash  must  be  made 
available  for  fertilizing  purposes.  Prior  to  the  war. 
German  propaganda  had  brought  about  an  excessive  use 
of  potash,  in  the  opinion  of  W.  W.  Mein,  Assistant 
Secretary-  of  Agriculture.  Since  the  war,  the  high  price 
of  potash  has  caused  the  fertilizer  companies  to  dis- 
courage its  use,  and  most  of  the  fertilizer  recently 
m.arketed  has  contained  no  potash.  Mr.  Mein  advises 
that  sufficient  potash  be  used  to  reach  the  mean  be- 
tween these  extremes.  One  of  the  striking  facts  brought 
out  by  Mr.  Mein's  investigation  is  that  there  is  40,000 
tons  of  potash  in  Southern  and  Western  warehouses, 
and  that  additional  stocks  are  being  put  into  them  at 
the  rate  of  500  tons  a  day.  It  is  held  that  this  supply 
should  be  absorbed,  but  it  is  realized  that  when  the 
farmers  make  a  general  demand  for  potash  this  small 
surplus  will  be  absorbed  quickly. 

Domestic  sources  of  potash,  which  will  be  considered 
in  the  campaign  for  stimulating  production,  are  as 
follows:  As  a  byproduct  from  blast  furnaces;  as  a  by- 
product of  cement  plants;  as  a  primary  product  from 
insoluble  minerals,  such  as  greensand  and  alunite,  and 
as  a  primary  product  in  natural  salts  and  brine. 

Prof.  C.  B.  Lipman,  of  the  University  of  California, 
i«*  now  in  Washington  conferring  with  officials  on  the 
pota.sh  situation.  He  is  particularly  hopeful  of  a  con- 
siderable production  of  potash  from  Searles  Lake.  He 
points  out,  however,  that  the  uncertainties  of  the  in- 
ternational situation  are  discouraging  to  an  industry 
which  requircH  the  large  capital  expenditures  needed  in 
the  development  of  potash. 


Arbitrators  Favor  Eight-Hour  Day 

Commenting  on  the  decision  of  Henry  Ford,  in  hii 
capacity  of  umpire,  in  the  labor  dispute  between  th( 
Wheeling  Mold  and  Foundry  Co.  and  the  Internationa 
Association  of  Machinists,  Frank  P.  Walsh,  of  the  Wai 
Labor  Board,  said: 

Mr.  Ford  found  for  the  straight  eight-hour  day.  More  ane 
more  we  are  coming  to  this.  The  actual  and  not  the  basic  eight 
hour  day  is  essential.  The  decision  of  Mr.  Ford  will  give  impetus 
to  this  tendency. 

Every  arbitrator  who  has  been  called  by  the  National  Wai 
Labor  Board  has  decided  in  favor  of  the  eight-hour  day.  Thesi 
arbitrators  are  drawn  by  lot  from  a  panel  selected  by  the  Presl 
dent.  They  include  some  of  the  largest  employers  in  the  country 
The  first  was  Otto  M.  Eidlitz,  the  builder.  Judge  Clark,  of  tht 
Supreme  court  of  North  Carolina,  who  reached  the  same  con 
elusion,  considered  the  matter  from  the  standpoint  of  the  busines; 
of  war  productions,  of  the  welfare  of  the  workers,  and  of  thi 
general  prosperity. 

In  addition,  the  board  has  put  the  basic  eight-hour  day  int« 
effect  in  many  industries.  Therefore  it  is  my  hope  that  thli 
question  is  being  finally  settled  and  that  the  practice  may  becomi 
uniform. 
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Gold  Substituting  Platinum 

The  report  of  Secretary  Lane's  gold  committee  ha; 
been  completed  and  is  now  being  reviewed  by  Hennei 
Jennings,  the  chairman.  It  is  to  be  made  public  a 
the  earliest  possible  moment.  ' 

Plans  for  regulating  the  use  of  gold  in  the  arts  an 
being  discussed  by  the  War  Industries  Board.  Th" 
restrictions  which  have  been  placed  upon  the  use  o 
platinum  have  caused  numerous  users  to  turn  to  gold 
This  has  resulted  in  a  rapidly  increasing  commercia 
use  of  gold,  which  has  reached  a  point  that,  manj 
believe,  calls  for  prompt  regulatory  action. 

About  3500  licenses  have  been  issued  to  users  o: 
platinum.  Applications  are  being  received  at  the  rat( 
of  300  per  day,  most  of  them  coming  from  jewelers 
Few  applications  have  been  received  from  chemica 
laboratories.  As  it  is  known  that  practically  everj 
chemical  laboratory  in  the  country  comes  under  th( 
platinum  regulation,  it  is  believed  that  the  necessitj 
of  applying  for  licenses  has  not  been  impressed  upoi 
those  in  charge. 
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Gold  Committee  Appointed 

A  committee  to  study  the  gold  situation  has  been  ap 
pointed  by  the  Secretary  of  the  Treasury.  It  consist: 
of  Albert  Strauss,  Vice-Governor  of  the  Federal  Re 
serve  Board;  R.  T.  Baker,  Director  of  the  Mint;  Emme 
D.  Boyle,  Governor  of  Nevada;  Edwin  F.  Gay,  of  th( 
War  Trade  Board,  and  Pope  Yeatman,  of  the  War  In 
dustries  Board.  As  Mr.  Baker  is  in  Nevada  and  doe; 
not  expect  to  return  to  Washington  until  Nov.  15,  n( 
meeting  of  the  committee  is  expected  prior  to  that  date 


Experiments  with  the  Jones  process  for  the  beneii 
elation  of  manganiferous  iron  ores  are  in  progress  a' 
the  Lake  Superior  station  of  the  Bureau  of  Mines. 
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The  Long  Reach  of  the  Comfort  Fund 

It  would  be  a  sorry  policy  to  leave  our  men  in  the 
ditch  after  they  have  taken  the  last  one  from  the  Ger- 
mans. Even  though  peace  be  declared  tomorrow,  it  may 
be  a  year  or  more  before  the  troops  are  returned  from 
abroad,  and  in  this  period  smokes  and  other  comforts 
will  be  as  greatly  appreciated  by  the  mining  regiment  as 
they  have  been  in  the  past.  The  time  to  remember  the 
J27th  Engineers  is  now,  and  the  way  to  do  it  is  through 
ithe  Comfort  Fund. 

The  Comfort  Fund  has  a  longer  reach  than  the  in- 
dividuals for  whom  it  acts,  and  it  has  been  able  to  fur- 
inish  the  miners  abroad  with  those  comforts  for  the  pur- 
pose of  supplying  which  it  was  established.  Whether 
this  shall  continue,  it  is  up  to  the  regiment's  friends  to 
decide,  and  the  only  way  to  decide  it  in  the  regiment's 
favor  is  by  sending  in  a  contribution  today. 

A  letter  recently  appeared  in  the  Tribirae.  in  which  the 
writer,  a  resident  of  Cambridge,  England,  urged  that 
Americans  establish  a  fund  to  be  spent  abroad  for  the 
benefit  of  American  soldiers.     The  letter  reads  in  part: 

We  know  the  Americans  are  properly  supplied  with  the  neces- 
saries of  life,  but  they  are  too  far  from  their  families  to  receive 
the  little  packages  of  comforts  that  help  soldiers  to  feel  that  they 
are  not  entirely  cut  off  from  home  circles  and  that  serve  to  lessen 
the  loneliness  of  the  camp  and  the  trench.  Transatlantic  mails 
are  now  very  slow,  and  we  understand  that  packages  have  in  any 
case  been  practically  prohibited. 

The  men  are  not  likely  to  complain,  but  there  is  risk  that 
when  they  see  home  packages  arriving  for  their  British  comrades, 
and  none  for  them,  they  may  feel  a  wee  bit  homesick. 

The  situation  described  is  at  once  recognized  and 
remedied  by  the  Comfort  Fund.  Money  can  be  cabled 
to  agents  abroad,  even  though  packages  may  not  be 
sent  or  else  may  be  lost  in  the  sending. 

HOW  THE  COMFORT  FUND  STANDS 

Previously  Acknowledged    $18,492,77 

C.  M.  Eye 

C.    A.    Burdick 

Mining  and  Metals  Section,  National  Safety  Council . .  . 

John  Herman    

Lane  Pearl    

W.  L.   Gibson 

C.   M.   Fenton 

Charles   Le  Vasseur,   monthly 

B.    N.    Jackson 

H.  A.   Johann 

Mrs.  A.  B.  Emery,  Messina.  Transvaal 

A.    C.    Stoddard 

Robert    E.    Tally . 

Nelson    P.    Hulst 

Lawrence    Addicks    

R.    R.    Boyd 


10.00 

5.00 

125.00 

10.00 

5.00 

5.00 

10.00 

5.00 

10.00 

10.00 

10.50 

5.00 

25.00 

20.00 

20.00 

25.00 


Foreign  Trade  in  Metals  and  Ores 

Imports  and  exports  of  the  more  important  metals 
and  ores,  as  reported  by  the  Department  of  Commerce 
for  September,  1918,  and  the  figures  for  September, 
1917.  as  finally  revised,  are  as  follows: 

LMPORTS. SEPTEMBER,  I9l7.an<l  I>»I8 
(In  pounds,  unless  otherwise  stated) 
Metal  and  Ore 

.Vntirnony  ore,  contents, 

.\ntimony  matte,  regulus  or  metal. 
Copper: 

Ore,  contents 

Concentrates,  contents 

Matte, rcgulus,  etc.,  contents. . . 
Iinported  from  (in  part) : 

Canada 

Mexico 

Cuba 

Chile 

I'eru 

Colombia 

Venezuela. 


Total    $18,792.77 

Make  your  checks  payable  to  W.  R.  Ingalls,  treasurer 
of  the  Association  of  the  27th  Engineers.  Because  of 
the  work  involved  in  administering  the  Comfort  Fund 
contributions  are  acknowledged  only  by  publication  in 
the  Journal.  

Molybdenum  in  Norway 

A  limited  company  for  the  purchase  and  operation 
of  the  "Knaben"  mines  in  Fjotland,  Norway,  is  being 
formed  in  Christiania,  says  Commerce  Reports.  These 
are  molybdenum  mines,  and  they  have  belonged  since 
1905  to  an  English  company,  the  Blackwell  Developing 
Corporation. 

The  plant  comprises  "Knaben"  mines  1  and  2.  Num- 
ber 1  has  been  worked  intermittently  since  1885.  Mine 
No.  2  is,  however,  the  main  one.  The  plant  is  in  work- 
ing order,  and  an  ore  zone  of  large  size  has  been  dis- 
covered. The  head  office  of  the  new  company  will  be 
in  Christiania. 


Unrefined ,  black,  blister,  etc 21  409'.698 


liefincd,  in  bars,  plates,  etc 

01d,etc.,  forremanufacture 

Composition  metal,  copper  chief  value. 
Lead : 

Ore,  contents 

Bullion,  contents 

Imported  from  (in  part) : 

Canada 

Mexico 

Pigs,  bars  and  old 

Pyrites.long  tons 

Imported  from : 

Spain,  long  tons 

Canada,  long  tons 

Zinc: 

Ore,  contents 

Imported  from: 

Canada 

Mexico 

Blocks  or  pigs,  and  old 

Manganese  ore,  long  tons 

Inaported  from  (in  part) : 

Cuba,  long  tons 

Brazil,  long  tons 

British  India,  long  tons 


tn\jeT,  1917 

September,  1918 

1.475,335 

5.609.906 

6,201,579 

0,308.267 

4.253.028 

2,971,254 

4.936,050 

3,613.346 

1,639,732 

2,536,556 

2,168,703 

5,056,161 

4,892,799 

4,742.302 

2.736,644 

2.969,790 

768,970 

494,977 

35,744 

170,881 

922.200 

1,409.698 

37,570,650 

620,752 

1.472,451 

752.254 

103,516 

li.997 

I6,54S 

959,428 

5,202,110 

0,458.447 

I7,905.34> 

160,828 

5,475,572 

1,013,899 

17,627,554 

1,559,196 

13,163 

80.844 

50,651 

48,327 

4,349 

32.517 

43.623 

7,888.290 

4,030,201 

964.000 

598,800 

6.924.290 

3,431,401 

29,055 

7,762 

36.755 

72,685 

5,843 

12,664 

26,472 

50,414 

4,100 

2.775 

EXPORTS  OF  COPPER,  LEAD  AND  ZINC 
(In  pounds) 

September,  1917   September,  1918 


Copper: 

Ore,  contents 380, 1 00 

Concentrates,  contents 64,584 

Unrefined.black,  blister,  etc 2,017,838 

Refined.iningots,  bars,  etc 60,601,803 

Exported  to,  (in  part) : 

France 37,484,619 

Italy 9,87 1,457 

Russia 2,989,074 

United  Kingdom 7,221,518 

Canada 2,306,067 

Composition  metal,  copper  chief  value 1,179,589 

Old  and  scrap 4,347 

Pipes  and  tubes 470,899 

Plates  and  sheets 2,817.476 

Wire,  except  insulated 665,035 

Lead: 

Pigs,  bars,  etc.,  produced  from  domestic  ore 8,692,397 

Pigs,  bars,  etc.,  produced  from  foreign  ore 1,595,945 

Exported  to  (in  part) : 

Denmark 1,921,566 

Canada 1.830,482 

United  Kingdom 324,800 

Argentina 46,386 

Japan 

France 447,969 

Brazil : 246.430 

Zinc:  " 

Dross 4,313,501 

Spelter: 

Produced  from  domestic  ore 13,620,1 19 

Produced  from  foreign  ore 39,249,1 10 

Exported  to  (in  part) : 

France 16,467,576 

Italy 7, 137,059 

United  Kingdom 24,725.657 

Canada 1,109.072 

Mexico 341.595 

.lapan 

In  sheets,  strips,  etc 3,877.704 


132,242 
42,716 

73,302,985 

8,938,231 
15,564,737 

45,975,753 

2,668,470 

3.548 

327.325 

1,166,832 

665,332 

8,097,118 
9,389,476 


3,045,633 

11,061,754 

224,000 

2.351,316 

358,460 

2,366,669 

10,513,200 
3,794,068 

3,287,303 
1,908,298 
5,661,518 
340,167 
502 
3,009,924 
1.893,699 


Spassky  Copper  Mines. — The  general  manaprer  cabled 
about  Oct.  1  that  the  new  government  in  Siberia  has  ordered 
the  company's  mines  and  properties  to  be  handed  back,  and 
that  the  company's  representative  has  again  taken  over 
the  control  and  manasrement.  Of  the  copper  stocks, 
amounting  to  about  1000  tons,  one-third  has  been  pledged 
for  an  advance  by  the  Siberian  government  of  one  million 
rubles.  The  new  Siberian  government  has  accented  the 
company's  claim  for  compensation  in  connection  with  the 
temporary  rrtionalization  of  the  property.  Work  at  the 
properties  has  already  been  resumed  on  a  restricted  scale. 
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Chronology  of  Mining,  October,  1918 

Oct.  1 — Increase  of  25c.  in  the  base  prices  of  Lake 
Superior  iron  ores  effective.  Eight-hour  basic  day  ef- 
fective for  U.  S.  Steel  Corporation  employees. — Regula- 
tions for  licensing  platinum  became  effective. 

Oct.  2 — Henry  R.  IMerton  &  Co.  announced  voluntary 
liquidation,  owing  to  the  fact  that  they  were  refused  a 
license  under  the  Non-Ferrous  Metal  Industry  Act. 

Oct.  5 — War-Minerals  Bill  signed  by  the  President. — 
E.xplosion  of  a  Government  shell-loading  plant  at  South 
Amboy.  N.  J. — Peace  overtures  renewed  by  Central 
Empires. 

Oct.  9 — Utah  Apex  Mining  Co.  filed  suit  to  restrain 
Utah  Consolidated  JMining  Co.  from  mining  ore  on  con- 
tested ground. — American  Metal  Co.  surrenders  hold- 
ings in  Consolidated  Interstate-Callahan  Mining  Co.  and 
cancels  smelting  contract  with  that  company. — Impor- 
tant A.  I.  M.  E.  meeting  at  Milwaukee,  at  which  tin 
conservation  was  discussed  by  members,  representatives 
of  the  government  and  of  many  large  firms. 

Oct.  12 — Northern  Minnesota  devastated  by  forest 
fires,  resulting  in  heavy  loss  of  lives  and  property  and 
retarding  iron-ore  output. 

Oct.  14 — British  Treasury  fixed  maximum  price  of 
48A|d.  per  oz.  for  silver. 

Oct.  15 — Fuel  Administrator  Garfield  approves  of 
wage  increase  for  anthracite  miners. 

Oct.  20 — Outstanding  licenses  for  importation  of  tin 
revoked  by  War  Industries  Board. 

Oct.  25 — Loss  of  Canadian-Pacific  steamer  "Princess 
Sophia,"  which  foundered  in  the  Lynn  Canal,  west  of 
Juneau,  Alaska,  with  all  on  board,  including  many  min- 
ing men. 

Oct.  28 — Official  announcement  of  the  continuation  of 
26c.  per  lb.  for  copper  until  January  1. 


Mclntyre  Porcupine  Mines,  Ltd. 

The  annual  report  of  the  Mclntyre  Porcupine  Mines, 
Ltd.,  operating  at  Schumacher,  Ontario,  Canada,  covers 
operations  for  the  year  ended  June  30,  1918.  During 
this  period,  178,327  tons  of  ore  was  treated,  containing 
gold  and  silver  valued  at  $10.05  per  ton.  Bullion  valued 
at  $9.61  per  ton  of  ore  treated  was  recovered.  Mining 
co.sts  amounted  to  $3.2563  per  ton,  primary  crushing 
and  ore  transport  cost  $0.1487,  and  milling  $0.9039. 

The  company  has  spent  approximately  $300,000  in  ad- 
ditional plant  and  equipment  during  the  last  two  years. 
Amalgamation  is  not  practised,  and.  owing  to  the  foul- 
ing with  base  metal  in  the  course  of  treatment  (all- 
cyanidation)  and  in  spite  of  a  comparatively  heavy 
outlay  for  refining  (over  lie.  per  fine  oz.  recovered)  the 
bullion  shipped  has  averaged  only  about  834  fine,  in 
gold  and  silver,  during  the  year.  Marketing  charges 
are  to  be  reduced  by  a  drastic  modification  of  normal 
practice — by  the  adoption  of  the  Miller  chlorine 
proce.s.s — and  a  fine  gold  (999)  will  be  produced.  The 
necessary  equipment  is  now  being  installed;  and  the 
economic  re.sults  obtained  by  the  production  of  fine 
gold,  a.s  compared  with  ordinary  high-grade  bullion, 
will  be  awaited  with  interest. 

Ore  rcHervcH  as  of  June  30,  1918,  were  estimated  at 
459,276  ton.s,  containing  gold  and  silver  of  a  total  value 
of  $9,80  per  ton. 


Tin  Smelting  in  Northern  Nigeria 
By  R.  T.  Hancock* 

Tin  smelting  in  Northern  Nigeria,  an  art  long  prac- 
ticed  by  natives  prior  to  the  British  occupation  of  the 
country,  though  only  on  a  small  scale,  as  the  jealously 
guarded  secret  of  a  few  families,  has  been  revived. 
The  appearance  of  tin  in  the  form  of  thin  rods,  cast 
in  molds  formed  by  placing  straws  in  damp  sand, 
caused  the  officials  of  the  Royal  Niger  Co.  to  penetrate 
the  then  unknown  North  in  search  of  their  source. 
After  the  British  occupation  of  the  country,  the  fur- 
naces were  ordered  by  the  government  to  be  destroyed, 
but  they  have  recently  been  rebuilt,  and  are  running 
with  their  former  crews  and  under  the  supervision  of 
the  Department  of  Mines. 

Alluvial  tin  ore  was  purchased  from  the  smaller  mine 
operators — none  of  the  larger  concerns  operating  being 
asked  to  tender — at  about  £180  a  ton,  metallic  tin  in 
England  being  then  quoted  about  £320.  The  ore  carries 
an  average  of  72%  metal,  and  a  yield  of  about  72%  of 
the  theoretical  content  is  obtained  in  smelting,  A  ton 
of  ore,  therefore,  produces  about  half  a  ton  of  metallic 
tin.  The  whole  of  the  output  is  taken  by  the  govern- 
ment engineering  workshops  for  babbitt  metal,  solder, 
and  similar  uses.  The  net  saving  to  the  government  is 
considerable,  as  the  expense  of  shipping  the  ore  to 
England  and  its  return  as  metal  is  avoided. 

No  alluvial  tin  ore  from  Nigeria  reaches  the  United 
States,  there  being  a  penal  export  duty  on  any  ship- 
ment not  consigned  to  British  smelters. 


Spain's  1917  Mineral  Production 

The  mineral  production  of  Spain,  excluding  some  of 
the  non-metallic  products,  is  given  in  the  accompanying 
table,  which  has  been  compiled  from  data  which  ap- 
peared in  the  Sept.  24th  issue  of  the  Revista  Minera: 


1917  MINERAL  PRODUCTION  OF  SPAIN 

Metric 
Tons 

Anthracite 324,736 

Antimony  ores 502 

Argentiferous  lead  ores 13,218 

Asbestos 110 

Asphalt 1,817 

Bismuth  ores 13,900 

Bituminous  coal 5,042,213 

Clay 4,245 

Copper  ores ,■  •  •  ■  83,501 

Copper  pyrites '.  .  .  .  1,817,839 

Fluorspar 250 

Garnet 2,667 

Gold  ores 50 

Graphite 1,980 

Iron  ores 5,551,071 

Iron  pyrite 376,9 1 8 

Kaolin 1,220 

Lead  ores 240,368 

Lignite 637,84 1 

Manganese  ores 57,474 

Manganiferous  iron  ores 50 

Quicksilver 18.705 

■Salt 309,413 

Silver  ores : 96 

Sulphur 84,979 

Tin  ores 77 

Tungsten  ores 546 

Zinc  ores 123,485 


Value  in 

Pesetas 

12,366,866 

629,400 

32,962 

11,000 

21,370 

7,456 

240,486,675 

60.295 

13,967,663 

47,511,900 

7,000 

93,345 

650 

5,100 

39,625,578 

19,491,604 

34.760 

61,528,830 

23,450,120 

2,099,121 

400 

3,505,322 

1,840,862 

78,270 

7.904,605 

105.800 

1,644,284 

9.151,438 


Henry  R.  Merton  &  Co.  has  issued  a  circular,  dated  Oct, 
2,  stating  that  in  consequence  of  the  refusal  by  the  Boai'd 
of  Trade  to  grant  it  a  license  under  the  Non-Ferrous  Metals 
Industrial  Act,  it  has  decided  to  go  into  voluntary  liquida- 
tion. It  is  understood  that  the  Central  Mininu:  and  Invest- 
ment Corporation  has  already  acquired  the  controlling 
interest  in  one  of  the  Merton  subsidiary  industrials. 


•With  Nigerian  Tin  Corporation,  Jos,  Northern   Nigeria,  Africa. 


November  9,  1918 


ENGINEERING  AND  MINING  JOURNAL 


841 


Crystalline  Quartz  Wanted 

The  Naval  Consulting  Board  desires  to  obtain  prompt 
information  regarding  available  deposits  of  crystalline 
quartz  for  certain  urgent  naval  use.  Crystals  should 
plainly  show  location  of  crystal  faces,  should  be  free 
from  internal  flaws,  cracks  or  bubbles,  and  should 
weigh  from  one  to  six  pounds.  Coloring  matter  in 
crystals  is  not  necessarily  detrimental,  but  water-clear 
crystals  are  preferred.  Probably  fifty  tons  or  more  of 
suitable  crystals  will  be  ultimately  required.  If  you 
know  of  any  promising  deposits  and  have  small  samples, 
communicate  with  Lawrence  Addicks,  of  the  Naval  Con- 
sulting Board,  No.  6  Church  St.,  New  York. 


Tin  in  Nigeria 

At  the  recent  meeting  of  the  Nigerian  Tin  Corpora- 
tion, Oliver  Wethered,  chairman  of  the  company,  said: 

"The  company's  tin  production  is  materially  increas- 
ing. There  has  been  a  serious  shortage  of  native  labor 
and  supplies  of  all  kinds,  but  an  improvement  of  these 
conditions  can  be  looked  for.  The  price  obtained  for 
the  tin  was  a  remunerative  one,  in  spite  of  the  greatly 
increased  cost  of  everything,  including  royalty,  freights, 
and  insurance.  There  has  been  an  almost  daily  per- 
sistent shading  of  a  pound  per  ton  for  the  last  few 
weeks,  due,  it  is  said  to  the  buying  of  tin  by  the  Allied 
governments  through  one  channel.  If  this  control  had 
limited  speculation  and  brought  dovvm  the  figure  in  a 
healthy  and  legitimate  way,  no  producers  of  tin  would 
complain,  but  I  found  a  widespread  fear  that  in  the 
laudable  pursuit  of  cheap  tin  we  might  find  our  great 
national  asset  of  the  control  of  some  70%  of  the  world's 
tin  production  placed  in  jeopardy,  and  even  seriously 
affected.  We  are  confronted  today  with  a  price  for  our 
output  which  has  no  relationship  whatever  to  supply  and 
demand,  but  is  entirely  subject  to  whatever  may  be  the 
whims  or  the  intentions  of  the  man  or  men  who  are 
regulating  this  matter  on  principles  unknown  to  the 
public;  and  whose  actions,  so  far  as  we  know,  are  not 
disclosed  except  by  their  effects.  I  think  I  am  right  in 
saying  that  the  first  attempt  to  bring  tin  under  the  con- 
trol of  the  government  was  made  by  the  institution  of 
a  committee  of  the  Board  of  Trade,  known  as  the  rubber 
and  tin  exports  committee.  I  do  not  know  that  the 
names  of  the  members  have  ever  been  published;  at  all 
events,  I  cannot  find  them,  and  I  do  not  know  that  they 
have  any  formal  constitution  or  any  published  regu- 
lations. Apparently  they  are  acting  with  such  discre- 
tionary powers  as  somebody  or  other  vested  in  them. 

The  procedure  of  that  committee  apparently  did  not 
meet  with  the  entire  approval  of  those  who  wanted  to 
force  down  the  price  of  tin  regardless  of  and  without 
consultation  with  those  who  produced  the  tin,  or,  at  all 
events,  those  who  produced  tin  in  the  British  Empire. 
Therefore,  the  Minister  of  Munitions,  in  the  exercise  of 
his  power  under  the  Defence  of  the  Realm  Regulations, 
declared  in  December  of  last  year  that  tin  was  a  metal 
required  for  the  production  of  war  material,  and  there- 
fore coming  under  the  Defence  of  the  Realm  Regula- 
tions. This  led  to  control  of  speculative  dealings  in  the 
metal  and  to  drastic  change  in  the  regulations.  But  the 
regulations  have  been  modified  still  further,  and  what 
tin  producers  are  to  get  is  now  to  be  determined  by  an 


Inter-Allied  Executive  Committee.  I  am  not  able  to  say 
how  far  the  control  of  tin  by  this  executive  committee 
affects  adversely  Nigerian  tin,  but  I  can  speak  with 
some  confidence  of  the  biggest  factor  in  the  world's  tin 
production — namely,  the  Federated  Malay  States,  with 
which  I  am  largely  concerned.  I  say  emphatically  that 
this  committee  has  practically  created  a  monopoly  in  the 
tin  market.  It  has  placed  large  profits  in  the  hands  of  a 
small  number  of  privileged  dealers,  and,  speaking  gen- 
erally, they  have  deprived  the  tin  producer  of  the  bene- 
fits of  his  eft'orts,  while  unnecessarily  benefiting  inter- 
mediaries at  the  expense  of  the  producer. 

"I  do  not  know  what  right  any  body  of  men  has  got 
to  say  what  shall  be  the  price  we  shall  receive  for  our 
produce  unless  they  balance  it  Cas  it  has  been  done  in 
the  case  of  agriculture)  by  putting  a  maximum  upon  the 
price  of  what  the  tin  producer  has  to  buy.  The  present 
control  of  the  tin  metal  market  is  not  in  the  national 
interest,  and  the  objects  desired  could  have  been  ob- 
tained without  inflicting  the  injustices  which  at  pres- 
ent are  borne  by  those  who  produce  and  sell  tin.  The 
Nigerian  Chamber  of  Mines  is  taking  the  matter  in 
hand,  and  the  Cornish  Chamber  of  Mines  is  doing  so 
also,  and  as  vice-chairman  of  the  F.  M.  S.  Chamber  of 
Mines  I  may  tell  you  that  we,  too,  are  taking  action." 


Russo-Canadian  Corporation 

Last  December,  shareholders  of  the  Irtysh,  Kyshtim. 
and  Tanalyk  companies  agreed  to  vest  the  control  of 
their  properties  in  a  new  concern,  the  Russo-Canadian 
Development  Corporation,  says  the  Statist,  so  as  to  ob- 
viate any  possibility  of  paramount  influence  being  ob- 
tained by  German  interests  through  the  purchase  of 
shares  of  the  English  companies  on  the  London  mar- 
ket. The  control  of  the  three  English  companies  re- 
mains unaltered,  the  method  adopted  being  to  issue  to 
them  a  series  of  debentures  secured  upon  and  entitled 
to  the  whole  of  the  profits  of  the  Russian  companies, 
which  own  and  work  the  properties.  Apart  from  these 
debentures,  the  Russo-Canadian  Development  Corpora- 
tion has  an  authorized  capital  of  $15,000,000  divided  into 
$5,000,000  7%  non-cumulative  preferred  stock  and  $10,- 
000,000  in  common  stock,  both  in  shares  of  the  denom- 
ination of  $5.  All  of  this  capital  has  been  issued, 
and  to  ensure  continuity  of  control,  the  common  stock 
will  be  vested  in  a  voting  trust  consisting  of  15  mem- 
bers, including  the  directors  and  engineers  of  the  three 
Anglo-Russian  corporations.  It  will  be  understood  that 
the  corporation  is  intended  to  be  a  powerful  supporter 
of  Anglo-Russian  mining  interests. 

Much  depends,  of  course,  upon  the  future  internal 
conditions  and  the  government  of  Russia,  particularly 
of  Siberia.  Those  responsible  for  the  management  of 
the  group — and  they  are  known  to  be  well  informed — 
consider  that  with  the  advent  of  Allied  assistance  the 
outlook  can  be  regarded  with  confidence,  and  that  a 
rapid  return  to  normal  working  conditions  in  Siberia 
and  the  Urals  can  be  anticipated.  Steps  are  consequently 
being  taken  with  a  view  to  resuming  operations  at  the 
properties  at  the  earliest  date  possible. 


Pure  Crystalline  Calcite  ground  to  an  impalpable  powder 
is  now  being  placed  on  the  market  as  a  substitute  for  com- 
mercial chalk. 
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The  End  in  Sight 

THE  Great  War  draws  nearer  to  its  close.  Six  weeks 
have  seen  Bulgaria,  Turkey,  and  Austria  pass 
definitely  out  of  it,  with  Serbia  regained  and  the  Turk- 
ish armies  destroyed.  The  main  Austrian  army  was  in 
peril,  and  Austria  herself  is  disintegrating,  with  the 
separation  of  Hungary  and  Bohemia  and  the  approach- 
ing establishment  of  the  kingdom  of  the  Serbs,  Croats, 
and  Slovenes.  Germany  maintains  resistance  on  the 
Western  front  while  the  terms  for  her  are  being 
drafted,  but  the  Allied  power  on  that  front  alone  is 
increasing  every  day  and  the  entire  south  of  Germany 
is  about  to  become  open  to  invasion  by  the  Italians,  the 
Czechs,  and  to  the  great  British  and  French  armies 
liberated  by  the  cessation  of  hostilities  with  Bulgaria 
and  Turkey,  which  may  be  sent  up  the  Danube  now  that 
the  Black  Sea  has  become  open.  The  latter  development 
affords  also  easy  access  to  Russia,  the  lack  of  which  was 
for  three  years  a  sad  drawback  to  Allied  efforts. 

Besides  this  external  military  situation,  there  is  every 
reason  to  believe  that  internal  affairs  in  Germany  are 
desperate.  With  man-power  depleted,  essential  sup- 
plies exhausted,  and  finances  in  chaos,  unconditional 
surrender  to  superior  power  cannot  long  be  delayed. 


The  Gold  -Question 

THE  appointment  by  the  British  Treasury  of  a 
commission,  headed  by  Lord  Inchcape,  to  survey  the 
gold  question  and  listen  to  the  appeals  of  the  gold  min- 
ers of  the  British  Empire  for  aid,  is  the  first  oflficial 
action  in  this  important  matter.  Following  this.  Secre- 
tary McAdoo  appointed  a  committee  consisting  of  Albert 
Strauss,  member  of  the  Federal  Reserve  Board;  Ray- 
mond T.  Baker,  Director  of  the  Mint;  Emmet  D.  Boyle, 
Governor  of  Nevada;  Edwin  F.  Gay,  representing  the 
War  Trade  Board,  and  Pope  Yeatman,  representing  the 
War  Industries  Board. 

The  gold  question  has  therefore  acquired  an  official 
status.  It  is,  however,  rather  a  question  for  the  de- 
cision of  economists  and  financiers  than  for  gold  pro- 
ducers and  mining  engineers,  although  the  latter  may 
give  valuable  evidence  as  to  gold  resources,  and  the  pro- 
ducers may  make  unchallenged  representations  respect- 
ing the  disappearance  of  their  profits  and  the  merit  of 
their  claim  for  relief  from  taxation. 

But  in  claiming  aid  for  the  maintenance  of  normal 
production  and  profits,  the  cost  of  production  has  noth- 
ing to  do  with  the  case,  except  as  to  how  much  the  aid 
ought  to  be.  The  only  sound  ground  for  such  a  claim  is 
that  gold,  if  it  had  been  left  free,  would  now  be  at  a 
premium,  of  which  gold  miners  have  been  arbitrarily 
deprived.  In  neutral  countries  gold  is  at  a  premium. 
In  Great  Britain  and  America  it  has  disappeared  as 
currency,  its  exportation  is  forbidden,  and  its  industrial 
use  is  limited;  wherefore  its  true  status  is  obscured. 


If  the  quantity  doctrine  of  money  be  accepted,  the 
plight  of  the  gold  producers  is  just  what  it  ought  to  be. 
If  gold  be  at  the  root  of  inflation,  the  automatic  cur- 
tailment of  gold  production  is  what  ought  to  happen  as 
the  true  corrective.  If  the  gold  producers  are  being 
arbitrarily  deprived  of  a  premium,  so  much  the  better. 
But,  as  we  have  previously  pointed  out,  that  doctrine  is 
vigorously  challenged,  and  the  simple  fact  that  the  gov- 
ernments want  more  gold  is  distinctly  in  evidence. 


Standardization  of  Mining  Methods 

ONE  of  the  great  needs  of  the  mining  industry  at 
the  present  time  is  the  working  out  and  adoption 
of  standardized  methods,  in  order  to: 

1.  Lower  the  cost  of  prospecting  and  development 
work,  which,  of  course,  ultimately  means  lowering  the 
cost  per  pound  of  metal  produced.  If  drifts,  raises,  and 
winzes  can  be  driven  for  less  money  and  at  greater 
speed  (without  a  reduction  of  wages  or  "speeding  up" 
the  men),  it  will  be  possible  not  only  to  produce  more 
metal  with  the  same  expenditure  of  money,  but  large 
bodies  of  low-grade  material,  which  cannot  be  mined 
profitably  under  present  conditions,  will  become  com- 
mercial ore. 

2.  It  is  essential  that  attention  be  paid  to  prospecting 
and  development  work,  in  order  to  maintain  present 
production,  to  say  nothing  of  the  great  need  of  increas- 
ing the  output. 

3.  As  there  is  now  a  great  shortage  of  labor,  and 
as  in  all  probability  this  will  continue  for  some  time,  it 
is  absolutely  necessary  to  standardize  operations  and 
plan  the  work  ahead  in  order  that  the  efforts  of  every 
man  may  count.  This  does  not  necessarily  mean 
"speeding  up,"  or  "more  work  per  man  per  day"  (al- 
though the  latter  is  highly  desirable),  but  it  is  impor- 
tant to  effect  a  concentration  of  labor  where  it  will  be 
productive  of  the  greatest  results. 

When  the  war  broke  out  in  1914,  prospecting  and 
development  work  was  dropped  by  practically  all  com- 
panies. Later,  when  the  price  of  metals  went  up,  labor 
troubles  set  in,  and  the  process  of  "finding  ore"  was 
neglected  again,  while  the  major  efforts  were  directed 
toward  maintaining  production.  Some  of  the  larger 
mines  which  had  good  ore  reserves  in  1914  have  made  a 
steady  production,  but  at  the  expense  of  their  ore  re- 
serves, which  have  been  considerably  depleted.  For  in- 
stance, to  quote  an  extreme  case,  in  one  division  of  a 
large  mine  in  southern  Arizona,  300  men  were  em- 
ployed daily  four  years  ago,  producing  10,000  to  14,000 
tons  of  ore  each  month.  This  record  has  now  dropped 
to  165  men  per  day  and  5000  to  7000  tons  monthly,  the 
decrease  being  due  largely  to  the  postponement  of  pros- 
pect and  development  work,  which  is  rapidly  shortening 
the  apparent  life  of  the  mine.  In  the  future,  therefore, 
it  is  important  that  the  cost  of  finding  ore  be  reduced  to 
a   minimum,   in  order  that  this  necessary  expenditure 
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1  shall  yield  as  great  an  addition  to  the  ore  reserves  as 
(possible. 

In  this  number  we  publish  the  first  of  a  series  of 
seven  articles  by  Charles  A.  Mitke,  dealing  with  the 
standardization  of  mining  methods,  with  a  view  to 
economy.  Mr.  Mitke  is  an  engineer  of  experience,  and 
has  attacked  his  subject  with  enthusiasm.  Each  article 
deals  with  a  single  phase  of  mining  practice. 
1  It  is  evident  that  in  the  growth  of  the  metal-mining 
industry  each  individual  mine  will  develop  to  a  greater 
or  less  extent  a  certain  degree  of  standardization  in  its 
various  operations.  Ground-breaking,  timbering,  rais- 
ing, shaft-sinking,  and  other  features  of  mining  prac- 
tice follow  in  a  general  way  what  past  experience  has 
shown  to  be  more  or  less  effective. 

Formerly  managers  of  mines  allowed  their  foremen 
to  establish  much  of  the  detail  of  mine  operation;  and 
intelligent,  experienced  foremen  have  done  much  not 
only  for  the  individual  m.ine,  but  for  the  industry  as 
well.  In  some  cases  mining  practice  has  followed,  as  a 
mere  duplication,  the  procedure  instituted  by  another 
mine.  No  attempts  are  made  in  these  cases  to  establish 
a  practice  that  is  peculiarly  adapted  to  the  mine  in 
question.  The  net  result  has  been  the  growth  of  prac- 
tices that  are  more  or  less  local  in  character,  although 
the  migratory  miner  has  done  his  share  in  transplanting 
the  good  as  well  as  some  of  the  bad  features  of  mining 
practice  from  one  locality  to  another. 

The  past  and  present  decade  have  witnessed  a  steady 
progress  in  good  engineering.  A  first-class  manager 
now  places  upon  his  staff  the  duty  of  studying  mine 
conditions  and  the  working  out  of  methods  that  are  safe, 
economical,  and  peculiarly  adapted  to  the  mine  in  his 
charge.  Materials,  tools,  and  appliances  are  also  care- 
fully studied,  and  only  those  which  stand  the  test  of  the 
mine  conditions  and  meet  with  the  prime  requirements 
of  safety  and  economy  are  retained. 

Standardization  implies  preliminary  experimentation, 
careful  consideration  of  observations,  and  selection.  It 
does  not  imply  that  the  standard  practices  at  one  mine 
are  necessarily  the  best  for  another,  although  often 
some  features  can  well  be  adapted  by  another  mine. 
Mr.  Mitke  presents  the  results  of  his  thought  and  his 
selection  in  a  helpful  spirit,  rather  than  with  the  idea 
of  saying  the  last  word.  We  feel  that  many  of  our 
readers  will  benefit  greatly  from  his  articles.  Some  may 
differ  with  Mr.  Mitke,  and  thus  be  prompted  to  con- 
tribute suggestions  along  the  lines  he  has  taken,  as  well 
as  on  others.  The  subject  is  worthy  of  the  attention  of 
mining  engineers  at  any  time,  but  under  present  con- 
ditions it  is  extremely  important,  as  large  output,  safe 
operation,  and  economy  in  labor  and  materials  are  vital. 
We  hope  that  these  illuminating  and  suggestive  articles 
will  be  studied  not  only  by  the  operating  heads  of  mines, 
but  also  by  their  foremen  and  shift  bosses,  upon  whose 
intelligence  and  initiative  so  much  depends. 


United  War  Work  Fund 

MORE  money  is  needed.  You  are  going  to  be  asked 
to  subscribe  again.  The  war  is  not  over.  Our 
people  have  just  contributed  to  a  huge  Liberty  Loan  tc 
help  bring  the  war  to  a  successful  conclusion.  We  have 
invested  our  money  in  equipment  for  our  soldiers. 
We  are  now  asked  to  give  our  money  for  the  upbuilding 


of  the  morale  of  that  army.  No  war  has  ever  been 
fought  with  as  clean  an  army  as  America  has  sent  to 
the  Old  World.  General  Pershing  has  said  that  every 
hut  that  is  established  adds  10  men  to  a  (|uota  of  one 
hundred. 

The  task  of  upholding  the  morale  of  the  Army  should 
peace  be  declared  tomorrow  is  even  greater  than  that 
during  the  war.  Under  the  inspiration  of  patriotic 
purpose,  men  forget  their  petty  vices  and  put  into 
their  work  the  enthusiasm  and  the  self-sacrificing  .spirit 
that  come  from  high  ideals.  It  is  human  after  a  great 
crisis  to  let  down.  Should  peace  be  declared  tomorrow, 
it  would  be  human  for  men  to  let  down.  If  our  men 
and  boys  are  to  come  back  fit  for  the  work  of  the 
world  which  will  face  them  on  their  return,  if  they 
are  to  take  a  vital  part  in  the  tremendous  tasks  of 
reconstruction  which  face  us  in  this  country  after  the 
war,  they  must  come  back  clean  and  whole;  they  must 
come  back  with  the  same  moral  courage  to  meet  the 
problems  of  commercial  life  that  they  have  learned 
counts  for  so  much  in  military  life. 

To  set  forth  these  self-evident  facts  is  simply  to 
state  the  fundamental  value  of  pushing  this  campaign 
for  United  War  Work  to  a  successful  conclusion. 
Presidents  and  generals,  business  men  and  soldiers, 
have  only  words  of  commendation  for  what  has  been 
accomplished.  May  each  individual  take  to  himself  a 
part  of  the  moral  responsibility  of  the  world  and  see 
that  he  does  his  part  in  the  drive  that  starts  on  Nov.  11. 
The  money  that  you  subscribe  is  not  for  any  one  or- 
ganization; it  is  for  all  of  the  agencies  that  are  so 
efficiently  performing  a  vitally  necessary  work.  It  is 
to  be  equitably  divided. 

At  the  front,  on  the  transports,  or  in  the  canton- 
ments, the  Y,  M,  C.  A.,  K.  of  C.,  Y.  W.  C.  A.,  the  Jewish 
Welfare  Board  and  the  Salvation  Army  are  working  to 
keep  men  clean  for  the  work  of  the  world.  These  ad- 
mirable societies  are  worthy  of  your  support,  and  you 
can  get  behind  them  by  making  your  subscription  a 
generous  one. 

Taxing  the  Prospector 

IN  ANOTHER  column  we  pubHsh  an  article  contain- 
ing a  resolution  adopted  and  forwarded  to  the  Secre- 
tary of  the  Treasury  by  representatives  of  about  thirty 
mines,  all  of  which  are  in  the  development  stage.  The 
distinction  between  mines  that  are  in  the  development 
stage  and  mines  that  have  passed  this  condition  is  not 
easy  to  make.  In  many  instances  a  mine  is  in  process 
of  development  while  ore  is  being  mined  and  milled,  and 
continues  in  this  condition  until  almost  worked  out. 
Outside  of  the  notable  exceptions  of  the  porphry  copper 
mines,  certain  iron  mines  of  Minnesota,  and  a  few  metal 
iriines,  the  delineation  of  the  limits  of  the  orebodies 
that  have  been  discovered  cannot  be  made  without  the 
expenditure  of  an  unreasonable  amount  of  money.  By 
first  partly  developing,  and  then  continuing  the  develop- 
ment as  the  mine  is  worked,  there  is  a  reduction  in  the 
gross  amount  of  capital  required.  Without  this  ar- 
rangement many  smaller  properties  would  find  it  difl!i- 
cult  to  operate.  To  tax  the  net  returns  of  such  mines, 
in  the  manner  proposed  under  the  income-tax  laws,  is  a 
questionable  procedure,  and,  if  this  is  done,  the  miners 
will  be  discouraged. 
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The  resolutions  adopted  at  Phoenix  propose  the  plan 
of  setting  aside  as  not  taxable  the  net  returns  from 
prospect  or  development  mines  until  the  net  returns  from 
the  ore,  plus  the  calculated  expectant  returns  from 
blocked-out  ore  reserves,  equal  the  total  investment. 
Due  allowance  of  a  fair  rate  of  interest  on  the  invested 
capital  is  also  to  be  made.  To  define  "ore  in  sight"  and 
to  settle  upon  a  "fair  rate  of  interest"  are  apparently 
ihe  only  difficult  points  in  the  proposed  plan.  We  believe 
that  both  terms  can  be  equitably  interpreted.  The  plan 
has  considerable  merit,  for  it  sharply  discriminates 
between  the  taxable  and  the  non-taxable  mine.  It  also 
insures,  as  far  as  it  is  practicable  to  do  so,  the  return, 
to  the  investors,  of  the  capital  invested. 

The  last  paragraph  of  the  resolutions  is  not  entirely 
clear,  but  we  presume  that  the  term  "earnings"  is 
established  by  the  following  equation: 

[■■Earnings  (or  surplus  account)  =  (Net  ore-returns  +  calcu- 
lated expectant  returns  for  blocked-out  ore)  —  (Invested  cap- 
ital    ■>■     interest    on    invested    caj)ital)."] 

The  proposal  to  tax  the  "earnings"  that  accrue  each 
year  after  having  been  determined  in  this  way  is  emi- 
nently fair.  The  simplicity  of  the  basic  plan  commends 
itself  to  us,  and  we  believe  that  it  is  worthy  of  consider- 
able discussion.  The  practicable  operation  of  the 
proposed  plan  is  not  without  its  obvious  difficulties. 
Naturally,  much  must  be  left  to  the  management  of 
each  property,  but  the  supervision  will  be  in  the  hands 
of  the  Department  of  Internal  Revenue;  and,  if  that 
department  will  exercise  its  control  through  competent 
technical  men,  a  satisfactory  outcome  may  be  expected. 


The  Tin  Control 

THE  international  tin  control  has  become  an  almost 
perfect  example  of  a  buying  monopoly.  Large 
sources  of  the  world's  tin  supply  are  within  the  British 
Empire,  but  especially  within  its  colonies.  Practically 
the  whole  of  the  world's  consumption  is  within  the  Al- 
lied countries,  wherein  but  little  tin  is  produced.  The 
control  of  the  metal  is  exercised  by  centralizing  the 
buying  through  one  agent  in  Singapore,  another  in  Ba- 
tavia,  another  in  Hong  Kong,  and  another  in  Australia. 
These  agents  are  in  each  case  well-known  firms  of  tin 
merchants,  who  thus  acquire  a  privileged  character. 
It  might  be  considered  preposterous  that  rude  hands 
should  thus  be  laid  on  the  Chinese  and  Dutch  markets, 
but  the  answer  is  that  licenses  for  the  importation  of 
tin  into  Great  Britain  and  America  will  not  be  granted 
for  any  except  what  is  purchased  by  Mitsui  &  Co.  and 
Maclaine,  Watson  &  Co.,  respectively. 

The  Bolivian,  Nigerian,  and  Cornish  tin  that  is 
smelted  in  Great  Britain  comes,  of  course,  into  the 
jurisdiction  of  the  Mini.stry  of  Munitions.  The  Bo- 
livian tin  smelted  in  the  United  States  will  similarly 
fall  under  the  power  of  the  War  Industries  Board, 
though  no  proclamation  about  this  has  yet  been  made, 
and  our  producers  have  been  left  free  to  sell  on  their 
own  terms.  Nor  has  any  arrangement  been  published 
governing  the  purchase  of  Bolivian  tin  ore.  Finally, 
nothing  has  yet  been  made  known  as  to  what  the  con- 
trolled price  of  tin  is  going  to  be. 

These  developments  have  created  a  good  deal  of  dis- 
satisfaction. Numerous  tin  merchants  have  been  put 
out  of  business,  while  a  few  large  hou.ses  have  been 
favored  by  their  appointment  as  official  buyers.    Resent- 


ment respecting  this  is  natural.  The  placing  of  the 
entire  tin  business  of  the  United  States  in  the  hands  of 
a  subsidiary  of  the  United  States  Steel  Corporation,  the 
largest  consumer  of  the  metal,  is  severely  criticized  as 
the  conferring  of  a  national  prerogative  upon  a  private 
and  very  much  interested  party.  The  delay  in  making 
and  publishing  the  terms  as  to  price,  purchase  of  ore, 
etc.,  is  irritating  and  apparently  is  inexcusable.  Great 
indignation  over  the  whole  assumption  of  the  business 
is  expressed  not  only  by  the  merchants  who  have  been 
dispossessed,  but  also  by  the  producers  in  Cornwall, 
Nigeria,  and  Malaya,  whose  grievance  is  that  they  have 
been  deprived  of  a  free  market. 

In  a  cataclysm  such  as  has  afflicted  the  world  during 
the  last  four  years,  private  rights  have  had  to  be  over- 
ridden. Many  persons  have  had  to  be  injured,  not 
only  in  the  war  zone  but  also  in  remote  places.  Those 
who  have  lately  been  injured  in  their  tin  business  may 
class  themselves  in  the  latter  category.  The  real  ques- 
tion is  whether  the  tin  control  is  going  to  secure  more 
or  less  tin  than  heretofore.  The  experience  with  con- 
trolled industries  in  this  country  has  been  that  gen- 
erally they  have  yielded  less.  Those  which  have  been 
left  free  to  respond  to  natural  factors  have  been  the 
ones  that  have  improved  in  production.  The  future 
of  tin  supply  will  depend  a  great  deal  upon  the  intelli- 
gence of  the  control.  In  our  opinion  some  inept  and 
even  dangerous  persons  have  a  hand  in  it.  Of  one  thing 
we  can  be  certain,  viz.,  the  tin  business  has  been 
stupidly  managed  from  the  time  when  the  conditions  of 
acute  shortage  first  began  to  exhibit  themselves. 


In  an  old  French  palace  at  Versailles  a  notable  group 
of  men  is  gathered.  General  Foch,  Lloyd  George, 
Georges  Clemenceau,  Baron  Sonnino,  Admiral  Benson, 
General  Bliss,  Colonel  House,  and  representatives  of 
other  nations  of  the  Allies  are  in  conclave.  Their  task 
is  a  weighty  one.  They  will  either  settle  the  present 
strife,  or  will  order  it  to  go  on  until  the  occupation  of 
German  lands  by  the  Allied  armies  crushes  further 
resistance.  The  successful  fulfillment  of  an  ideal  is  in 
the  air.  Justice  stands  forth,  not  blindfolded  but  with 
flashing  eyes  and  uplifted  sword.  The  choice  to  Ger- 
many is  limited  to  two  things — she  may  stop  the  struggle 
and  devote  herself  to  the  giant  task  of  reparation  for 
her  crimes  against  civilization,  or  she  may  prolong  the 
existing  strife  to  her  own  extinction.  There  is  no 
alternative.  The  meeting  is  the  climax  of  more  than 
four  years  of  bloody  strife  and  human  woe.  Will  the 
war  end?  Will  justice  prevail?  Our  faith  is  in  the 
Allied  Council  and  in  the  armies  of  the  Allies. 


The  exigencies  of  the  war  and  the  readiness  to  over- 
come them  are  aptly  shown  by  the  substitution  of  a 
new  high  explosive  in  place  of  the  gelignite  manufac- 
tured for  and  used  by  the  gold-mining  companies  of 
the  Transvaal.  In  place  of  a  nitroglycerin  base,  a  gun- 
cotton  base,  well  impregnated  with  sodium  nitrate,  is 
to  be  used.  By  leaving  a  certain  proportion  of  moisture 
in  the  mixture,  an  explosive  not  only  effective  in  blast- 
ing but  safe  to  handle  is  produced;  and  the  insensitive- 
ness  of  the  explosive  has  been  overcome  by  the  use  of 
a  primer  cartridge  of  gelignite.  There  is  apparently 
no  advantage  in  cost,  but  there  is  a  saving  in  the  amount 
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of  nitroglycerin  used  in  the  local  factories;  and  this, 
in  view  of  the  pronounced  shortage  of  glycerin,  is  an 
important  consideration. 


I  BY  THE  WAY  I 

i  I 

Western  mining  camps  are  often  afflicted  with  a 
wave  of  legal  controversy  over  titles  to  mineral  ground. 
In  a  small  mining  town  one  of  the  leading  citizens  met 
a  prospector  who  owned  a  claim  that  was  in  dispute. 
'Well,  Pat,"  he  said,  "I  see  your  claim  is  in  litigation." 
"In  litigation!"  said  Pat.  "Some  one  has  misinformed 
you.  It's  not  in  litigation;  it's  in  blue  lime  and 
porphyry,  and  damned  hard  porphyry  at  that." 


A  Joyous  Story 


When  the  war  began  in  1914  a  man  named  Godfrey 
Jones,  a  coal  miner  in  Wales,  enlisted  as  a  private.  He 
soon  became  a  non-commissioned  officer,  and  a  little 
later  earned  a  commission.  At  Saloniki  he  showed  such 
conspicuous  courage  that  he  was  awarded  the  Dis- 
tinguished Service  Order.  The  other  day  Colonel  Jones, 
still  serving  with  his  countrymen  and  in  command  of 
Welsh  soldiers,  was  •  made  a  brigadier  general.  The 
miner  now  outranks  the  heir  to  the  British  throne. 


In  a  certain  gold-mining  district  which  shall  be  name- 
less in  consideration  of  its  spotless  reputation  at  the 
present  time,  a  boom  was  in  progress.  A  "prospect"  had 
developed  into  a  hole  in  the  ground,  sometimes  mis- 
called a  mine;  and  from  this  hole  had  been  extracted  a 
number  of  specimens  of  glittering  quartz  spotted  with 
real  yellow  gold.  These  were  carefully  boxed  and  sent 
to  the  far-distant  center  where  the  business  end  of  min- 
ing was  carried  on.  A  company  was  floated  without  de- 
lay, and  there  was  no  trouble  in  raising  more  than 
enough  money  to  build  a  mill,  which  was  erected  in 
haste,  and  turned  a  "sleepy  hollow"  into  a  busy  town- 
ship. At  last  the  plant  was  completed,  and  the  glad 
tidings  were  telegraphed  to  the  head  office.  An  ominous 
silence  followed  the  announcement;  and  the  board  of 
directors,  growing  restive  under  the  absence  of  news, 
sent  a  telegram  asking  when  the  mill  was  to  start.  The 
reply  was  laconic :  "When  you  return  the  mine." 

Samuel  Untermyer,  who  advocates  Government  own- 
ership of  public  utilities,  says  there  is  no  socialism  in 
that  policy.    That  is  true,  says  the  Wall  Street  Journal. 

j  There  is  only  an  inevitable  and  increasing  inefficiency. 

j  The  postoffice  is  not  socialistic.     It  is  merely  stupid, 

'  and  Mr.  Burleson  is  rapidly  reducing  what  was  a  few 
short  months  ago  the  best  telephone  service  in  the  world 
to  the  level  of  incompetence  of  the  department  over 
which  he  presides.  There  is  no  war  necessity  involved 
in  this  change  for  the  worse,  and  the  same  may  be  said 
of  the  railroad  service  we  are  receiving  under  Govern- 
ment management.  Where  it  was  cheap  and  efficient 
it  is  now  dear  and  inadequate.  Wages  are  based  not 
upon  the  value  of  the  services  given  but  upon  a  ransom 

;  scale.  The  effect  of  this,  indeed,  has  been  so  serious 
elsewhere  that  England  is  already  considering,  so  far 
as  her  politicians  dare,  the  disfranchisement  of  em- 
ployees in  government-owned  utilities,  for  the  protection 

■  of  the  rest  of  the  people,  so  that  liberty  shall  not  die 
out  into  a  sterile  bureaucracy. 


Silence. 

A  white-hot  sun. 

A  boiling  atmosphere. 

A  hot  breeze. 

A  distant  mountain  range. 

A  joshaway  here  and  there. 

A  burro. 

A  trudging  prospector — 

On  and  on. 


A  rocky,  white-seamed  reef. 

The  prospector  trips  and  falls 

Over  a  white  rock. 

His  hand  clutches  a  quartz  fragment. 

He  arises. 

He  looks  long  at  the  piece. 

He  throws  it  down. 

He  rubs  his  eyes. 

He  picks  the  piece  up  again. 

He  fumbles  in  his  pocket. 

He  spots  a  glass  on  the  piece. 

He  jumps  into  the  air. 

He  waves  his  arms. 

He  yells. 

He  dances. 

He  talks  to  the  burro. 

He  builds  a  monument  of  stones. 

He  sets  stakes. 

He  writes  a  location  notice. 

Silence. 

A  burro  and  a  man  fast  disappear 

Aci'oss  the  alkali  flat 

Toward  the  Santa  Fe. 

A  crash  and  a  roar. 

A  clank  of  bells. 

A  honk  of  horns. 

A  swirl  of  auto. 

A  crash  of  truck. 

A  scare-faced  man. 

A  75-story  building. 

An  office. 

A  sleek,  fat  man. 

A  hat-in-hand  prospector. 

A  piece  of  quartz. 

A  map,  a  story. 

An  agreement. 

A  check. 

A  bank — money  in  hand. 

Honk-honk! 

Back  to  the  desert. 

Back  to  the  reef. 

An  auto  truck. 

A  shaft  begins. 

Ten  buildings  appear. 

Streets  and  a  town. 

A  saloon. 

Red's  bar. 

Miners  stroll  up  the  street 

Ping!     Pank! 

Chuck-a-chuck !  bang,  blast,  bing ! 

The  vein  is  deep  and  rich. 

A  mill  springs  up. 

Wells  Fargo's  agent. 

Dore  bars  galore. 

The  stock  is  high. 

Dividends  pour  forth. 

Stockholders  smile. 

Riverside  Drive. 

The  Angelus. 

An  apartment  house  of  degree. 

Opulent  wealth. 

A  twelve-cylinder  car  in  shining  splendor 

Rubs  tires  with  the  curb. 

In  the  doorway  a  figure  appears. 

Top  hat,  gloves,  spats,  cane,  cutaway. 

Shiny  shoes,  sweet-smelling  cigar. 

Tim  Kelly, 

Stockholder, 

Wealthy  mine  owner. 

Honk-honk ! 


846 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  106,  No.  19 


*  Personals 


Have  Yon  Contributed  to  the  Association 
of  the  37th  Eng-ineers? 

John  T.  Chapman  has  moved  his  otlice 
from   Joplin.    ^lo..    to   Baxter   Springs,    Kan. 

M.  H.  Waster,  a  chemist  of  Reno,  Xev.,  is 
equipping  a  laboratory  at  Batesville,  Arkan- 
sas. 

Kdwin  J.  Collin*,  of  Duluth,  Minn.,  is 
examining  copper  properties  near  Saltese. 
Montana. 

Fred  Hellmann  and  F.  S.  Shaw  are  mak- 
ing a  visit  of  inspection  to  the  various 
Guggenheim  mines   in   Mexico. 

Albert  J.  Houle,  formerly  professor  of 
metallurgv  at  the  Michigan  College  of 
Mines,  has  been  visiting  in  Miami,  Arizona. 

Frank  H.  SkeeN.  recently  with  the  Suc- 
cess Mining  Co..  Wallace,  Idaho,  has  been 
ordered  to  Camp  Humphreys,  Virginia,  for 
training. 

Frank  Blackwell,  formerly  engineer  at 
the  Newport  mine.  Ironwood,  Mich.,  is  as- 
sisting in  teaching  at  the  Michigan  College 
of  Mines. 

George  C.  Stone,  formerly  of  the  New 
Jt-rs>^y  Zinc  Co.,  ha.s  been  aaded  to  the  staff 
of  the  non-ferrous  metals  section  of  the 
War  Industries  Board. 

E.  D.  (iardner  has  been  appointed  a 
mining  engineer  on  the  staff  of  the  U.  S. 
Bureau  of  Mines,  and  will  be  placed  in 
cl:arpe   of  one   of  the   Wt-siern   rescue   cars. 

B.  R.  Seeber,  formerly  superintendent  of 
the  Winona  Copper  Co.,  of  Michigan,  has 
resigned.  He  is  succeeded  by  Gnstav 
Arthur  Braun.  chief  engineer  of  the  Vic- 
toria   Copper    Mining    Company. 

L.  Reinecke  and  H.  L,.  Smith,  of  the 
Geological  Survey  of  Canada,  have  returned 
to  Ottawa,  after  investigating  the  mineral 
resources  along  the  Pacific  Great  Eastern 
Ry.    in   British   Columbia. 

Bennett  R.  Bates,  who  recently  resigned 
as  general  superintendent  of  the  Cubo  Min- 
ing and  Milling  Co..  Guanajuato.  Gto., 
Mexico,  has  passed  his  examinations  for  a 
commission  in  the  engineers. 

.\rtliur  Yates,  lecturer  on  mining  at  the 
Royal  School  of  Mines.  T.ondon.  is  assist- 
ant officer-in-charge.  Ministry  of  Muni- 
tions, controlling  the  output  of  a  mining 
district  in  the  north  of  England. 

E.  R.  Jones,  until  recently  superintendent 
of  thf"  H.  W.  Johns-Manville  Co..  of  A.sbes- 
tos.  Que..  Canada,  has  been  appointed  in- 
structor for  the  Student's  Army  Training 
Corps,  at  the  Michigan  College  of  Mines. 

Robert  Marsh,  Jr.,  formerly  general  mine 
superintendent  of  the  Nevada  Consolidated 
Copper  Co..  Ely,  Nev.,  who  enlisted  in  the 
aviation  service  last  year,  has  reached  the 
rank  of  major  after  successive  promotions. 

Willis  Werner  was  recently  appointed 
chief  chemist  of  the  Republic  Iron  and 
Steel  Co..  Youngstown.  Ohio,  to  succeed 
T.  J.  Davie«.  He  will  have  charge  of  the 
blast  furnace  and  the  openhearth  labora- 
tories. 

J.  Ansten  Bancroft,  professor  of  geology 
at  McGill  University,  has  returned  to  Mon- 
treal, after  spending  some  time  in  the  region 
of  Anyox,  B.  C.  on  geological  work  for  the 
Orarby  r'oi-solidated  Mining.  Smelting,  and 
Power  Company. 

F.  J.  I.,oni!r worth,  smeltery  superintendent 
for  the  Canada  Copper  Corporation  at 
Greenwood.  B  C,  has  accepted  the  position 
of  superintendent  of  the  Tennessee  Copper 
Co.'s  smeltery  at  Copperhill.  Tenn.,  suc- 
ceeding T.    W.   Cavers,   resigned. 

John  F.  CoatH,  of  the  engineering  staff  of 
ih<-  Granbv  Ton.solldated  Mining.  Smelting, 
and  Power  Co.,  ha."?  returned  to  headquarters 
at  Vancouver  from  a  visit  to  Idaho. 
Palmer  J.  Cook  Is  .superintendent  of  the 
fompany'H   Mlda.s   mine,    in    Alaska. 

T.  E.  Mftrhell.  who  recentl.v  resigned  as 
manag<T  of  the  Burma  Mines,  I.,td..  at 
Namfij.  Burma,  on  account  of  ill  health, 
wa«  In  .San  Francisco  on  Oft.  26.  en  route 
to  I»ndon.  Mr.  Mltch<-ll  has  been  with 
the  company  for  four  and  a  half  years. 

Charle*  I.errand,  c/msultlng  engineer  for 
ih«-  Phelps  Dodgf  Corporation's  Copper 
Qijfon  reduction  works  at  Douglas.  Ariz.. 
afi-omp»inl<-d  Walter  ttnagitm.  president  of 
th<-  '■orp'iratlon.  on  his  r<fent  visit  to 
Morenci.   Ariz.,  and   Tyrone,   New   Mexico. 

M.  F.  Falrlle  has  been  placed  In  charge 
of  the  mlnen  of  the  Mining  Corporation  of 
Can.-ida  hUh«-rto  managed  bv  f'harleH  K. 
Wat  won.  who  met  his  death  In  I  lie  "Prln- 
rt-HH  Hophia"  dl«aBt<-r.  Mr.  Falrlle  was  re- 
cently manajfer  of  the  reduction  works  of 
the  company. 


A.  G.  Langle.v,  provincial  resident  mining 
engineer,  with  headquarters  at  Revelsioke, 
B.  C,  has  been  appointed  to  represent  the 
provincial  government  at  the  pending  in- 
qiiiiy  into  the  rates  charged  by  tho  Con- 
solidated Mining  and  Smelting  Co.  of  Can- 
ada for  the  treatment  of  custom  ores  at 
the  Trail  smeltery. 

Leslie  I'rquhnrt  recently  returned  to  Lon- 
don from  a  prolonged  visit  to  Russia,  dur- 
ing which  his  associates  in  London  com- 
pletely lost  track  of  him.  Mr.  Urquhart, 
who  is  considered  one  of  the  highest  of 
British  authorities  on  Russian  industrial 
affairs,  returned  with  rather  favorable  re- 
ports respecting  the  situation  of  the  Anglo- 
Siberian  mining  companies. 

Arthur  .1.  Baldwin,  vice  jjresident  of  the 
McGraw-Hill  Publishing  Co.,  is  one  of  a 
party  of  trade  paper  publishers  and  editors 
which  sailed  on  Oct.  26  for  ICngland  on  a 
tour  of  inspection  of  British  industry  under 
war  conditions.  Others  in  the  party  are 
H.  C.  Parmelee,  of  "Chemical  and  Metal- 
lurgical Engineering" ;  Floyd  W.  Parsons, 
editor  of  "Coal  Age"  ;  and  W.  W.  Macon, 
of  "Iron  Age."  The  trip  will  take  six  weeks 
and  will  include  a  visit  to  the  battle  areas 
In    France. 
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Obituary 


Thomas  Feigli.  of  Duluth,  Minn.,  died 
recently  in  Chicago.  He  owned  the  fees 
of  many  mines  in  Michigan  and  on  the 
Cuyuna  Range,  in  Minnesota. 

Morgan  S.  Baldwin,  son  of  Arthur  J. 
Baldwin,  vice  president  of  the  McGraw-Hill 
Publishing  Co.,  died  on  Oct.  9  from  wounds 
received   in  battle  Sept.   29. 

Daniel  E.  Bruce,  mining  engineer  and 
graduate  of  Nevada  University,  died  of  in- 
fluenza recently  at  the  Mare  Island  Navy 
Yard,  where  he  had  been  fn  the  service.  He 
was  27  years  old. 

Frederick  Lee  Crouch,  general  manager 
of  the  United  Zinc  Companies,  Joplin,  Mo., 
died  recently  in  Joplin.  He  had  been  with 
the  company  eight  years  and  manager  for 
the    last   four   years. 

Capt.  James  Alexander,  owner  of  the 
Engineer  mine,  near  Atlin,  B.  C,  was  lost, 
with  Mrs.  Alexander,  on  the  "Princess  So- 
phia," on  Oct.  25.  He  fought  in  the  Boer 
War,  where  he  won  his  title,  and  at  its 
close  went  to  Alaska. 

Robert  Lee  Downing,  of  Keewatin,  Minn., 
general  superintendent  for  the  western  dis- 
trict of  Pickands,  Mather  &  Co.,  died  Oct. 
27  of  Spanish  influenza.  He  was  a  grad- 
uate of  the  Michigan  College  of  Mines  in 
the  class  of  1906. 

Malcolm  M.  Stuart,  mining  engineer  and 
a  graduate  of  the  Colorado  School  of 
Mines,  died  recently  in  Butte,  Mont.,  of 
Spanish  influenza.  At  the  time  of  his  death 
he  was  in  the  employ  of  the  Clark  inter- 
ests at  the  Elm  Orlu  property.  He  was 
36   years   old. 

George  O.  Randolph,  mining  engineer  of 
Cobalt,  Ont.,  who  accompanied  Charles  E. 
Watson,  manager  of  the  Mining  Corpora- 
tion of  Canada,  on  his  trip  to  the  Yukon 
and  was  lost  on  the  "Princess  Sophia,"  was 
a  graduate  of  the  Michigan  College  of 
Mines,  1907,  and  was  for  a  time  employed 
by  the  corporation  as  manager  of  its  prop- 
erty  in   Rickard  Township. 

Clarence  S.  Verrill,  mining  engineer,  v?ks 
among  tho.se  lost  on  the  "Princess  Sophia." 
He  was  a  son  of  Prof.  A.  E.  Verrill  of 
Yale,  and  a  graduate  of  Yale  himself.  Mr. 
Verrill  had  had  20  years'  experience  in  the 
mining  sections  of  Colorado,  California. 
Idaho,  and  Briti.sh  Columbia.  He  had  been 
an  assistant  to  John  Hays  Hammond  In 
the  latter's  work  on  the  Independence  mine, 
at  Cripple  Creek.  It  was  he  who  held  the 
option  under  which  the  Surf  Inlet  mine 
in  British  Columbia,  was  recently  boirght 
by  the  Tonopah  Belmont  Development 
Company. 

Charles  E.  Watson,  of  Cobalt,  Ont..  man- 
ager of  the  Mining  Corporation  of  Canada, 
was  one  of  the  passengers  lost  on  tho 
steamship  "Princess  Sophia."  wrecked  on 
Oct.  25.  off  the  Pacific  Coast.  He  loft 
Cobalt  several  weeks  boforo.  to  examine  a 
mining  property  in  Ala.ska  in  tho  Interests 
of  the  company.  Mr.  Watson  was  for- 
merly man.'iger  of  the  Cobalt  Townslte 
mine  .Subsequently  ho  was  appointed  to 
till-  position  ho  held  at  tho  time  of  his 
death.  He  wa.s  a  brother  of  R.  R  Wat- 
son a  director  of  the  Nlpisslng  Mining 
Company. 

Col.  William  Hamilton  Merrltt,  a  mining 
onglnoer    and    metallurgical    expert,    died    nl 


Toronto,  Ont..  Oct.  26.  from  influenza.  He 
was  born  at  St.  Catharines,  Ont.,  and  was 
graduated  from  the  Royal  School  of  Mines. 
London,  England.  He  was  sent  to  the  Paris 
Exposition  •  by  the  Canadian  government 
to  study  matters  relating  to  engineering, 
and  was  a  member  of  the  royal  commis- 
sion chosen  to  investigate  the  mineral  re- 
sources of  Ontario.  Colonel  Merritt  .saw 
active  service  in  the  Canadian  Northwest 
rebellion  in  1885.  and  served  with  dis- 
tinction through  the  Boer  War.  Upon  the 
outbreak  of  the  present  war.  he  did  much 
to  advance  the  cause  of  aviation. 

Howard  S.  Lee,  mining  engineer,  died  of 
influenza  at  Silverton,  Colo.,  on  Oct.  25, 
aged  38  years.  He  was  born  in  Golden, 
Colo.,  and  was  a  graduate  of  Leland  Stan- 
ford University.  At  the  time  of  his  death 
he  was  associated  with  the  United  States 
Smelting,  Refining  and  Mining  Exploration 
Co.  Mr.  Lee  entered  the  employ  of  the 
company  10  years  ago  and  had  managed 
several  of  its  properties  and,  until  recently, 
was  general  manager  of  the  Leadville  unit, 
the  large  unwatering  project  undertaken  on 
Fryer  Hill  three  years  ago.  He  had  just 
been  appointed  assistant  to  A.  P.  Anderson, 
chief  consulting  engineer  of  the  company, 
and  had  expected  to  leave  soon  for  head- 
quarters in  San  Francisco.  He  was  a  mem- 
ber of  the  Sigma  Nu  fraternity  and  of  the 
American   Institute  of  Mining   Engineers. 
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Societies 


% 


International  .Mining  Convention  will 
be  held  at  Vancouver,  B.  C,  Jan.  8  to  10, 
1919,  under  the  auspices  of  the  Vancouver 
Chamber  of  Mines. 

Alining  Circle  of  El  Paso  has  been  re- 
cently organized  at  El  Paso,  Texas,  with 
the  purpose  of  promoting  interest  in  min- 
ing and  allied  industries,  and  has  now  a 
membership  of  more  than  80.  The  head- 
quarters of  the  society  are  at  the  Uni- 
versity  Club.      Meetings   are   held   monthly. 

Arizona    Mining    Men's     Association    was 

organized  on  Oct.  12  at  a  meeting  in 
Phoenix  for  the  purpose  of  promoting  in- 
terest in  the  mining  industry.  About  40 
members  were  enrolled.  Charles  P.  Rein- 
inger  was  elected  president ;  W.  W.  Law- 
hon,  secretary ;  Cleve  W.  Van  Dyke  and 
Edward  Bush,  first  and  second  vice  presi- 
dents ;  and  W.  S.  Humbert,  treasurer.  Fif- 
teen directors  were  chosen,  representing 
nearly  every  district  in  the  state,  as  fol- 
lows: J.  J.  Hannigan,  T.  O.  McGrath,  Wil- 
liam McDermott.  H.  C.  Harrison,  Dave 
Morgan,  J.  B.  Harper,  W.  B.  Twitchell, 
B.  A.  Gillespie.  W.  J.  Graham.  John  Fowle, 
A.  Smith,  Murray  Day,  B.  Rosenberg,  Ezra 
Thayer,  and  D.  W.  Hall.  A  committee  was 
appointed  to  draft  a  constitution  and  by- 
laws. 
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New  Patents 


United  States  patent  specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  each. 
British    patents    are    supplied    at   40c.    each. 

Compressed  Air,  Centrifugal  System  for 
Making.  Robert  V.  Morse,  Ithaca,  N.  T. 
(U.    S.    No.    1,280,276;    Oct.    1,    1918.) 

Crucibles,  Heating  Device  for  Metal  Melt- 
liig  (Jeorge  Tj.  Fort,  Kansas  City.  Mo.,  as- 
signor to  Fort-ified  Manufacturing  Co., 
Kansas  City,  Mo.  (U.  S.  No.  1,279,682; 
Sept.    24,    1918.) 

Drill,  Book.  MiUord  Slangier,  Ashville, 
Penn.     (U.  S.  No.  1,280,092;  Sept.  24,  1918.) 

Drilling  Apparatus.  George  H.  Gilman, 
Claremont,  N.  H.,  assignor  to  Sullivan  Ma- 
chinery   Co.,    Boston,    Mass.       (U.     S.     No. 

1.279.532  ;   Sept.   24,   1918.) 

Furnace.  Recuperator.  William  H.  Stub- 
blebine.  Allentown.  Penn.  (U.  S.  No.  1,279,- 
!Ki2;    Sept.    24,    1918.) 

Furnaces.  Charging  Devices  for.  James 
Hundley,  Middleport,  Ohio.  (U.  S.  1,280,- 
n.S7 :   .Sept.    24,    1918.) 

Heat  Treatment  of  Castings  of  Special 
Steels.  Federico  Giolitti,  Turin,  Italy,  as- 
signor to  SocietA,  Anonima  Italiana  Glo, 
Ansaldo    &    C.    Genoa,    Italy.       (U.    S.    No. 

1.279.533  ;   Sept.   24,   1918.) 

Tunnel  Mold  Form.  Howard  B.  Loxter- 
nian,  Pittsburgh.  Penn.,  assignor  to  Blaw 
Stool  Construction  Co..  Hohoken,  Penn. 
(IT.    S.    1,279,561  ;    Sept.    24,    1918.) 

Zinc.  Furnace  for  Treating  I.ieopold  Van 
Oulck.'  Uplands,  Swansea,  Wales.  (U.  S. 
No.  1.280.593:  Oct.  1,  1918.) 
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SAL,T    L.AK£    CITY — Oct.    29 

Ore-Smelting  Furnaces  in  Salt  Lake  Val- 
ley and  vicinity  at  the  end  of  October  were 
as  follows:  United  States  Smelting  Co. 
had  five  lead  furnaces  in  blast  at  Midvale  ; 
American  Smelting  and  Refining  Co.  had 
five  at  Murray,  and  the  Garfield  copper 
smeltery  of  the  A.  S.  &  R.  had  ft  ir  rever- 
beratory  furnaces  and  two  blast  furnaces  in 
operation.  A  recent  cloudburst  at  Garfield 
washed  a  quantity  of  gravel  and  boulders 
into  the  plant,  and  necessitated  considerable 
cleaning  up  around  the  tracks  and  upper 
part  of  the  furnaces.  At  the  International 
smeltery,  at  Tooele,  the  lead  section  was 
running  five  furnaces  and  was  operating 
at  nearly  full  capacity.  Two  reverberatory 
furnaces  were  in  blast  here,  treating  copper 
ores.  Shortage  of  labor  at  most  of  the 
plants  has  held  back  operations.  Ore-ship- 
ping conditions  are  favorable  at  this  season, 
and  a  fair  tonnage  from  Utah,  Nevada, 
Idaho,  and  surrounding  states  is  being  re- 
ceived. 

DENVER — Oct.    29 

The  Inflaenza  Epidemic  in  Colorado  is 
interfering  seriously  with  important  mining 
operations.  Among  the  large  enterprises 
that  have  been  forced  to  shut  down  are  the 
American  Metal  Co.'s  molybdenum  proper- 
ties at  Climax  and  the  United  States  Smelt- 
ing, Refining,  and  Mining  Exploration  Co.'s 
Sunnyside  properties  at  Eureka,  near  Sil- 
verton.  It  is  reported  that  more  than  100 
men  have  left  the  Sunnyside  recently 
through  fear  of  the  disease,  and  that  about 
40  employees  of  the  company  are  ill  at  the 
mine  boarding  house.  The  mining  camp  of 
Silverton  is  one  of  the  greatest  sufferers. 
It  is  said  that  of  about  1200  inhabitants, 
more  than  400  are  victims  of  the  epidemic, 
and  more  than  35  deaths  are  recorded.  Only 
one  doctor  is  now  available  in  the  town  to 
look  after  the  sick.  During  the  last  two 
weeks  miners  have  left  the  camp  in  large 
numbers  for  Ouray.  Boulder,  Idaho  Springs, 
and  Georgetown  have  also  been  hit  by  the 
plague,  and  in  the  first-mentioned  city  many 
deaths  are  recorded.  Although  reports 
have  been  published  to  the  effect  that  the 
epidemic  has  passed  its  crisis  here,  medical 
authorities  admit  that  it  is  far  from  being 
under  control. 

WALLACE,    IDAHO — Oct.    27 

Production   of   the   Coeur   d'.\lene   Mines   is 

seriously  curtailed  through  the  shortage  of 
labor,  and  this  has  been  further  accentu- 
ated by  the  prevalence  of  influenza.  Prac- 
tically all  work  by  development  companies, 
which  is  usually  an  important  factor  in 
the  mining  activity  of  the  district,  has  been 
suspended,  partly  on  account  of  labor  short- 
age and  partly  on  account  of  the  present 
high  cost  of  mining.  For  the  same  reason, 
there  is  nothing  in  the  way  of  new  mill  con- 
struction or  the  expansion  of  present  plants. 
Everything  waits  for  the  conclusion  of  the 
war,  and  the  feeling  prevails  that  when 
that  time  comes,  after  allowing  for  a  pe- 
riod of  readjustment,  there  will  be  a  mining 
revival  that  will  rival  that  remarkable  pe- 
riod just  preceding  the  entrance  of  America 
into  the  war. 

YEIiLVILLE,    ARK. — Oct.    29 

Smelters   in    the    North    Arltansas    Region, 

for  the  first  time  in  the  history  of  the  zmc- 
mining  industry  here,  are  inquiring  for 
prices  and  available  tonnage  on  carbonate 
and  silicate  zinc  ores,  and  never  before 
have  operators  been  asked  to  set  a  price, 
as  formerly  the  buyers  made  the  offer. 
Manufacturing  chemists  are  also  making 
strong  bids  for  this  class  of  ore.  some  offers 
being  as  high  as  $48  per  ton  for  40%  ore. 
For  the  last  six  weeks,  the  entire  output 
of  the  Zinc,  Ark.,  camp  has  been  bringing 
$40  per  ton  for  40%  ore  f.o.b.  shipping 
point.  The  grade  of  these  ores  ranges  from 
40  to  49%  zinc,  and  they  contain  no  iron, 
lead  or  sulphur.  The  demand  seems  to  be 
centered  entirely  on  this  class  of  ore,  there 
being  little  or  no  demand  for  jack.  In  the 
Zinc  camp,  large  bodies  of  tallow  clay  lie 
with  and  adjacent  to  the  orebodies,  w«uch 
carry  from  14  to  37%  metallic  zinc.  Sam- 
ples of  this  clay  are  now  being  submitted  to 
manufacturing  chemists  with  a  view  of 
determining  if  it  cannot  be  utilized  in  the 
manufacture  of  various  products  of  which 
zinc  is  the  essential  ingredient. 


Interest     in     ManK»nese     .Mining     in     the 

Batesville  district  is  slowly  increasing  and 
much  new  development  is  promised  for  the 
v/intor  months.  The  deposits  of  crude 
wash  ore  which  run  from  5  to  25%  dis- 
seminated through  the  clay  gangue  are 
being  treated  extensively  and  soon  most  of 
the  tonnage  will  cpnsist  of  concentrates  of 
this  class  of  ore.  Besides  the  washing  plants 
now  under  construction  and  those  completed, 
there  is  machinery  on  the  ground  for  six 
pew  ones,  and  others  are  contemplated. 
Steam-shovel  operations  are  becoming  more 
extensive.  In  June  only  two  shovels  were 
v/orking  in  the  entire  region  ;  now  there 
are  at  least  a  dozen.  The  ideal  washing 
plant  foi'  the  district  has  not  yet  been 
constructed,  and  it  is  likely  that  no  one 
type  plant  of  will  be  built  that  will  answer 
the  needs  of  all,  as  different  classes  or  ores 
will  require  different  treatment.  The  first 
plants  consisted  of  log  washers  only,  and 
these  showed  a  great  loss  in  the  fines. 
Jigs  have  been  added  to  the  log-waslier 
equipment,  and  a  better  saving  has  bt^n 
made,  although  still  greater  saving  can  be 
effected  with  the  addition  of  tables.  It  is 
the  opinion  of  operators  that  «;ome  grades 
of  the  ore  can  be  saved  better  without  the 
leg  washers,  and  this  is  particularly  true 
of  the  softer  ores. 

DULUTH,  MINN. — Nov.   1 

Mines  Near  Nasliwauk  are  reducing  their 
summer's  activity.  The  Hawkins  mine  has 
ceased  operations  at  the  concentrating 
plant,  but  will  do  considerable  stripping 
during  the  winter.  The  Harrison  mine  has 
also  closed,  but  will  use  six  shovels  on 
stripping.  Winter  activities  have  started 
at  the  Lone  Pine ;  the  La  Rue  will  be 
kept  busy  with  repair  and  underground 
operations  ;  the  Crosby  plant  is  now  closed, 
but  100  men  will  be  employed  in  under- 
ground mining  and  exploration,  and  the 
York  and  Pearson  mines  anticipate  a  busy 
winter  with   repair   and   development   work. 

Royalties  From  State-Owned  Iron  .Mines 
will  exceed  $1,000,000  during  1918.  There 
are  22  mines,  and  approximately  2,300,000 
tons  was  forwarded  during  the  months  of 
July.  August,  and  September,  which  pro- 
duced an  income  of  $575,000.  The  largest 
producer  was  the  Missabe  Mountain,  which 
shipped  581,991  tons  during  the  last  three 
months,  which  netted  $145,498  in  returns 
to  the  state.  The  Leonidas  was  second, 
yielding  $103,699.  These  royalties  are 
turned  into  the  state  school  funds,  except- 
ing those  from  the  Majorca  mine,  near 
Coleraine,  which  total  $38,548  for  the  last 
three  months  and  revert  to  the  state  uni- 
versity fund.  Madera  mine,  near  Hibhing. 
has  been  exhausted,  and  the  lease  held  by 
R.  B.  Whiteside  and  associates  cancelled. 
The  mine  was  a  small  one.  yielding  in  all 
only  195,000  tons  of  ore. 

GOL,D  HILL.  ORE. — Oct.  29 
Manganese  Mining  is  a  new  industry  in 
the  Lake  Creek  district,  actual  develop- 
ment work  having  been  begun  since  late 
in  1917.  Both  Government  and  state  en- 
gineers have  reported  favorably  on  the 
quality  and  quantity  of  the  ore  in  these 
deposits.  Since  early  in  1918  the  Manganese 
Metals  Co..  of  Tacoma,  Wash.,  has  been 
operating  a  20-ton  mill  on  the  property, 
which  has  been  producing  45%  manganese 
concentrates.  Since  this  company  began 
work,  the  known  limits  of  the  mangani- 
ferous  area  have  been  extended  by  pros- 
pectors and  a  number  of  claims  have  been 
located!  Though  the  extent  of  the  work- 
able orebodies  has  not  yet  been  demon- 
strated, there  is  evidently  sufficient  ore  in 
the  district  to  warrant  extensive  operations. 

Chrome  Producers  of  southern  Oregon 
and  northern  California  met  in  Grants 
Pass  recently  and  organized  the  Oregon 
Chrome  Producers'  Association,  which  will 
affiliate  with  the  Pacific  Coast  Chrome 
Producers'  Association,  recently  organized 
in  San  Francisco.  These  organizations  were 
brought  about  by  the  fact  that  there  is 
no  market  for  the  sale  of  chrome.  Opera- 
tors have  been  induced  to  develop  chrome 
deposits  in  this  region  on  the  theory  that 
the  production  would  be  paid  for  at  least 
at  the  prevailing  prices  of  last  summer, 
and.  owing  to  the  fact  that  there  is  no 
market,  hundreds  of  the  operators  have 
been    unable    to    get    back    money    already 


invested.  These  associations  will  select 
i'ai)able  men  to  present  the  Pacific  Coast 
<'hronie  Interests  to  the  authorities  at  Wash- 
ington. It  is  not  the  object  to  protect 
operators  in  developing  new  properties,  but 
only  those  who  are  already  in  the  field,  to 
save  them  from  further  loss.  Frank  S.  Bram- 
well  and  O.  S.  Blanchard,  both  of  Grants 
I'ass,  were  elected  president  and  secretary 
respectively  of  the  local  as.sociation.  Ques- 
tionnaires are  being  sent  out  to  chrome 
producers,  as  to  situation  of  their  mines, 
the  quantity  and  (luality  of  ore,  and  money 
invested,  and  the  data  will  be  forwarded 
to    the    authorities    at    Washington. 

TORONTO — Oct.    31 

The  Premier  Langmuir  Barite  Mine,  situ- 
ated in  Langmuir  Township,  20  miles  south- 
east of  the  Porcupine  gold  field,  is  now 
producing  barite  steadily,  the  ore  being 
mined  from  a  vein  averaging  four  to  six 
feet  in  width.  Mining  costs  are  low,  ow- 
ing to  the  soft  nature  of  the  deposit.  The 
ore  is  treated  by  a  mill  of  30  tons  daily 
capacity,  the  crude  ore  being  first  crushed, 
after  which  it  is  passed  Into  a  drier,  and, 
having  been  subjected  to  the  required  heat, 
goes  to  a  roller  mill,  where  it  is  reduced 
to  the  desired  fineness.  The  process  is  dry 
throughout.  Native  silver  occurs  In  one 
of  the  walls  of  the  Keewatin  formation  in- 
closing the  barite  vein,  which  will  be  re- 
covered as  a  byproduct. 

The  Gold-Mining  Industry  of  the  Yukon. 
already  hard  hit  by  the  war,  for  which  the 
territory  has  contributed  about  one-tenth 
of  its  total  population,  will  be  seriously  af- 
fected by  the  loss  of  the  ill-fated  steamer 
"Princess  Sophia"  on  Oct.  25,  on  which  343 
persons  peri.shed.  Two-thirds  of  the  pas- 
sengers were  from  Dawson,  including  many 
mining  men,  the  more  prominent  being 
Walter  Barnes,  an  extensive  hydraulic  op- 
erator at  Lovat  Gulch,  in  the  Klondyke. 
and  his  brother  Allen  Barnes,  of  Van- 
couver ;  Fred  Steinburg,  who  had  large 
mining  interests  in  the  .Stewart  River 
country,  and  William  Scouse.  of  Seattle,  a 
pioneer  of  the  Eldorado  Creek  district. 
Many  others  were  connected  with  enter- 
prises more  or  less  closely  associated  with 
the  mining  industry,  and  their  untimely 
deaths  will  be  a  severe  blow  to  the  pros- 
perity  of   the    territory. 

VICTORIA,  B.  C. — Nov.  1 
Arrivals  From  the  Klondyke  state  that 
the  remarkable  exodus  of  miners  from  the 
North  is  due  to  the  fact  that  the  Govern- 
m.ent  has  exempted  prospectors  from  re- 
maining on  their  claims  during  the  war. 
It  is  asserted  that  there  will  be  just  as 
great  a  rush  back  to  the  Yukon  in  the 
spring,  providing  peace  is  declared  in  .  the 
interim. 

The  Cariboo  District  of   Itritish   Columbia 

and  its  gold-producing  possibiltes  have 
been  reported  upon  by  B.  B.  McKay,  of 
the  British  Columbia  branch  of  the 
Dominion  Geological  Survey.  The  district 
already  has  a  gold  output  aggngating 
$65,000,000  and  notwithstanding  the  heavy 
increase  in  the  cost  of  mining  operations 
and  the  compar.atively  low  or  stai.dard 
price  of  gold,  production  is  going  on 
slf.ad';ly.  Mr.  McKay  predicts  tl-.at  in 
many  parts  of  the  country  theri;  will  be 
much  gold  recovered,  but  does  not  look  for 
this  development  until  after  the  war.  when 
labor  becomes  more  available.  With  men 
looking  for  employment,  and  equipment 
cheaper  and  more  raadily  secured,  he  de- 
clares that  the  ground  will  be  made  to 
yield  richly,  the  use  of  hydraulicking. 
dredging,  and  drag-line  scraping  making 
this  possible,  where,  in  the  old  days,  it 
nould  hav'-  been  considered  impracticable. 
Lack  of  transportation  facilities,  he  says, 
is  holding  back  development,  there  being 
areas  in  the  vicinity  of  Keithley  and 
Harvey  creeks  which  lack  even  the  rough- 
est of  wagon  roads. 

JV.VRKZ.  MEX. — Oct.  26 
Three  .American  Mining  >Ien  are  beina: 
held  for  a  ransom  of  $50,000  by  Epiafano 
Holguin,  a  Villa  leader,  near  Villa 
Aluimada.  Chihuahua.  The  men,  E.  F. 
Knotts.  D.  B.  Smith,  and  a  Mormon  pros- 
pector named  Tinney,  were  seized  while  at 
the  Erupcion  mine.  83  miles  south  of  the 
international  boundry.  Efforts  are  being 
made  to  secure  their  release. 
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.VRIZOX.A, 

Cochise    County 
HELEN   DOME    (Courtland) — ctperations 
have    been    resumed    on    property    under    a 
lease  to  purchase. 

COMMOXWE.\LTH  (Pearoe) — Making 
regular  shipments  of  silver  ore.  Consid- 
erable new  development  under  way. 

Gila  County 

R.\Y  COXSOLin.\TED  (Hayden) — J.  A. 
Carter,  of  Los  .\ngeles.  has  begun  work 
on  the  compressor  plant  and  concrete  res- 
ervoir near  the  old  pumping  plant.  Clam- 
pltt  &  Moss,  of  Los  Angeles,  have  a  contract 
to  sink  10  new  wells,  which  will  replace 
the    old    surface    wells. 

SOMBRERO  BUTTE  (Hayden) — The 
suit  of  this  company  vs.  the  Copper  States 
Mining  Co..  in  which  adverse  claim  was 
laid  to  certain  mining  properties  in  the 
Bunker  Hill  mining  district  at  Copper 
Creek,  was  recently  decided  in  favor  of  the 
plaintiff.  The  case  was  the  outgrowth  of 
the  settlement  of  the  estate  of  G.  F.  Jewell, 
a  well-known  Copper  Creek  miner,  who 
was  murdered  in  1916. 

Mohave   County 

EMER.\LD  ISLE  (Kingman) — A  precip- 
itation unit  has  been  added  to  the  equiiJ- 
ment,  increasing  the  production  by  2000 
lb.    daily. 

Pinal    County 

.ARIZON.\  HERCULES  (Kelvin) — Xew 
concentrator  now  handling  about  1200  tons 
daiiv  and  producing  copper  at  the  rate  of 
500.000  lb.  per  month.  By  the  end  of  the 
year  the  mill  will  be  handling  1500  tons 
daily.  Plans  are  already  under  way  to 
double  capacity. 

MAM.MOTH  DEVELOPMENT  (Mam- 
moth)— Old  Mammoth  mill  has  begun  treat- 
ment of  molybdenite  ores,  hauled  by  motor 
truck  from  the  Mammoth  mine,  at  Schultz. 
H.    Pomeroy    is    in    general    charge. 

.MUS.SER  (Mammoth) — Flotation  mill 
being  overhauled  for  operation  on  molyb- 
denum tailings,  under  the  management  of 
W.    W.    Pierce. 

COPPER  BUTTE  (Ray) — Development 
by  the  original  company  through  the  old 
lower  tunnel  has  opened  a  large  tonnage 
of  shipping  ore.  Shipments  have  been  in- 
creased  from   three   to   six   cars  weekly. 

COPPERFIELD  (Ray) — Sinking  in  prog- 
ress and  preparations  being  made  to  ship 
at  the  rate  of  three  cars  a  week. 

RAY  HERCULES  (Ray)— Mill  town  of 
Belgravia,  two  miles  from  Kelvin,  here- 
after will  be  known  as  Hercules. 

.SJLVER  DIP  (Ray) — Lease  has  been 
given  to  Joi)lin  interests,  which  will  do 
additional    development   through    the    shaft. 

Santa   Crux   County 

CONSOLIDATED  ARIZONA  (Patago- 
nia)— Developing  through  two  shafts,  500 
ft.  apart,  and  installing  new  sinking  ma- 
chinery.     W.   J.   Mitchell    is   superintendent. 

-MORNING  GI>ORY  (Patagonia) — In- 
Ktalled  compres.sor  plant.  Shipping  copper 
ore. 

Yavapai  Count.v 

DUNDEE  ARIZONA  (.lerome)— Shaft 
being  sunk  five  feet  a  day  is  now  in  quartz 
porphyry.  Vein  matter  was  cut  at  156 
ft.  and  dips  toward  .lerome  Verde  ground. 
Latt<r  company  drilled  to  point  near  r>un- 
dee    line   and    failed    to   cut    ore. 

GREEN  MONSTICR  (.lerome) — Contact 
out  near  Ktation  on  'j30  level.  Drifting  in 
both  dlrectloHH  In  porphyry  and  diorlte, 
KpecVled  with  pyrite.  Little  water  has  been 
Htruck. 

Yuma    County 

ARIZONA  ENTERPRISE  (Bouse)  — 
Startr-d  to  Hink  two  nhaftB.  Property. 
efiiilr)rx-d  with  ri<-w  headworks  and  eom- 
nr'—ffir  In  Hituated  about  11  mln<s  south. 
r»an    McGlone  |h   In  rharge. 

CARMKLITA  (W.-nden)— Shaft  Hunk  60 
ft.  At  400-ft,  point  a  200-ft.  rroHKCut  will 
b<-  driven  to  lh«'  vein.  Second  vfln  has 
f«'«'n  cut  by  a  105-ft.  croHwut  from  the 
»>oflom  of  the  200-ft.  nhaft.  Georg.-  Way- 
mlr*-.  of  Kannaii  City,   Ih  In  charge. 


COLORADO 
Boulder   County 

TUNGSTEN  PRODUCTS  (Camp  Love- 
land) — Has  taken  over  and  reopened  the 
old  Carrie  Nation  mill.  Plant  now  in  use 
for  concentration  of  both  company  and 
custom  ores.  N.  W.  Head  has  been  ap- 
pointed  superintendent. 

NILS  DESPERANDUM  (Sunshine)— Re- 
cent development  has  opened  a  shoot  of 
milling  ore.     Trial  shipment  has  been  made. 

Clear    Creek    County 

CHAMBERLAIN  SAMPLER  (Idaho 
Springs) — Plant,  which  has  been  in  opera- 
tion for  the  last  30  years,  discontinued  re- 
ceiving ore  on  Oct.  26,  and  has  been  closed. 
Shortage  of  labor  is  given  as  the  reason 
for  closing.  This  is  the  last  of  the  Cham- 
berlain Ore  Co.'s  samplers  to  close.  The 
CJeorgetown  and  Black  Hawk  plants  closed 
some  time  ago.  Ore  which  was  formerly 
shipped  to  the  Idaho  Springs  sampler  wiil 
now  be  leceived  by  the  Argo  Reduction 
and  Ore  Purchasing  Company. 

Lake   County 

FANNY  RAWLINGS  (Leadville)— Sur- 
face plant  destroyed  by  fire  Oct.  20.  Com- 
pany is  going  to  rebuild  and  will  install 
new  electric  hoisting  equipment.  A  50-hp. 
hoist  and  motor,  together  with  cables  and 
other  accessories,  will  be  purchased.  W. 
C.   Frost  is  superintendent. 

.San  Juan   County 

SPANISH  INFLUENZA  is  responsible 
for  42  deaths  in  Silverton  during  the  last 
week  of  October,  and  more  than  400  citi- 
zens are  suffering  from  the  disease.  Miners 
have  left  the  county  in  large  numbers. 
and  mining  is  all  but  demoralized.  The 
epidemic    is    not    yet  under   control. 

IDAHO 

Boundary   County 

IDAHO  GOLD  &  RUBY  (Leonia) — J. 
M.  Schnatterly.  president,  has  announced 
that  the  hydraulic  plant  will  begin  opera- 
tions in  January.  Company  has  2500  acres 
of  placer  ground  and  quartz  claims.  A  56- 
ton   steam   shovel   is   digging   a   canal. 

SlioRlione    County 

MARSH  (Burke) — Plans  to  raise  devel- 
opment fund  from  sale  of  stock  and  surplus 
equipment  with  which  to  explore  vein  on 
tunnel  level,  as  cost  of  further  sinking  now 
is  prohibitive. 

SUCCESS  (Wallace) — Body  of  ore  seven 
feet  thick  has  been  opened  on  1600  level, 
and  equally  good  showings  are  reported  on 
the  1400  and  1500  levels.  Mill  is  running 
one   shift. 

INTERSTATE-CALLAHAN  (Wallace) — 
Long  crosscut  from  No.  6  level  has  cut 
Nipsic  vein  at  depth  of  1000  ft.  below  upper 
workings  and  shows  considerable  lead-silver 
ore. 

MICHIGAN 

Copper   District 

FRANKIjIN  (Demmon) — Opening  stopes 
on  30  level  north  ;  ground  in  Pewabic  amyg- 
daloid. 

QUINCY  (Hancock) — Extending  both 
mills  for  installation  of  more  Wilfley  tables. 

AHMEEK  (Kearsarge) — To  rebuild  shaft 
from  sixth  level  to  surface,  and  expect  to 
complete  work  in  two  months. 

COPPER  RANGE  (Painesdale) — Receiv- 
ing Isle  Royale  stamp  sand  to  he  used  in 
filling  old  slopes  and  to  make  working 
platforms  for  the   men. 

WINONA  (Winona) — To  sink  King  Phil- 
lip No.   1  shaft  deeper. 

NEVADA 

KHm(>ralf]H    Count.v 

GREAT  BEND  (Goldfleld)— D€^'elop- 
ment  on  370  le\'el  has  opened  oreshoot 
fitoped  on  160  and  265  levels.  Throe  veins 
are  exposed  on  company  ground,  but  so 
far  work  has  been  largely  confined  to 
middlf  one,  which  is  opened  for  1000  ft. 
piift  of  main  Hhaft.  J.  K.  Turner  is  non- 
HUltlng  engineer,  and  L  L.  Dellln>.(r  Is 
Kuporlntondtnt. 


Lyon    County 

M'CONNELL  (Ma.son)— Regular  ship- 
ments of  fair-grade  copper  carbonate  ore 
being  made  to  Thompson  smeltery.  Prop- 
erty in  limestone  belt  west  of  Mason,  but 
development    work    not    extensive. 

UNEVIDA  GOLD  (Mound  House) — To 
install  large  metal  Rume  to  divert  part  of 
the  water.  Sands  will  be  worked  to  re- 
cover amalgam  and  quicksilver  lost  from 
old  Virginia  City  mills.  Sand  is  to  be 
lifted  by  centrifugal  pumps  and  run 
through  sluices  fitted  with  Hungarian  riffles 
and  coca   matting. 

EMPIRE  NEVADA  (Yerington)— Large 
tonnage  low-grade  copper  carbonate  ore 
developed  by  churn  drilling  some  years 
ago,  when  it  was  under  option  to  the  Gen- 
eral Development  Co.  Leaching  experi- 
ments by  the  sulphuric-acid  process  have 
proved  that  the  ore  is  adapted  to  this 
process,  as  the  gan.gue  is  altered  granitic 
porphyry,    no   lime   being   present. 

N.ve   County 

MONITOR-BELMONT  (Belmont)— Oper- 
ated under  bond  and  option  by  Nevada 
Wonder  Mining  Co.  Old  county  courthouse 
has  been  used  as  a  clubhouse  and  dormi- 
tory  for  employees. 

CONSOLIDATED  SPANISH  BELT 
(Tonopah)— Drift  being  extended  on 
tunnel  level  to  drive  under  Earnst  stopes 
000  ft.  to  oast  on  levels  above,  where  ore 
was  of  good  grade.  All  lower  workings 
drained,  making  old  work  accessible.  Ex- 
pected shipments  will  be  made  soon.  Con- 
centration tests  have  given  excellent  re- 
sults. 

TONOPAH  EXTENSION  (Tonopah)  — 
Receipts  from  mine  and  mill  operation  dur- 
ing September  were  $112,190.50 ;  current 
expenses,  $79,483.95  ;  leaving  an  operating 
profit  of  $32,706.55. 

WISCONSIN 

Zinc-Lead  District 

CONNECTING  LINK  (Cuba  City)— Now 
operating  150-ton  mill,  which  is  model  mill 
of  entire  district.  New  mill  to  be  erected 
soon  will  be  of  100  ton  daily  capacity. 

ZINC  HILL  (Cuba  City) — New  shaft 
completed,  and  100-ton  mill  recently  con- 
structed has  been  placed  in  operation  on 
property  formerly  known  as  the  Little  Dick.. 
Charles  Wolfe  is  manager. 

FIELD  MINING  AND  MILLING  (New 
Diggings) — Indefinitely  closed,  owing  to 
unfavorable  mining  conditions.  Propi>rty 
produced  the  highest  value  of  concentr.ates 
of  all  mines  in  the  district  during  1916  and 
1917,  making  an  annual  production  of 
10,000  tons,  assaying  40  to  4-i7<'  metallic 
zinc  from  6%  ore.  Milling  was  started  in 
June,  1915.  In  January,  1917,  made  a 
hoisting  record  of  20,000  tons. 

LITTLE  PLATTE  (Platteville) — Mining 
and  milling  operations  started  on  the  James 
Tracey  land,  six  miles  west  of  Platteville, 
the  site  of  the  Old  Mexico.  A  75-ton  mill 
has  just  been  completed.  Raymond  Pi- 
quette,    of    Platteville,    is    general    manager. 

OLIVER  IRON  MINING  (Shullsburg)  — 
Prospect  drilling  being  continued  on  (he 
John  Lyons  lease,  3 J  miles  south  of  Shulls- 
burg. Mulcahy  mine  temporarily  closed, 
and  prospect  drilling  resumed  on  this  tract. 

CANADA 

British    Columbia 

CANADA  COPPER  CORPORATION 
(I'rinceton) — Railroad  grade  conijileted 
fi-om  mine  to  Princeton.  Machine  shops 
completed  and  foundation  for  2000-ton  con- 
centrator   in    i)lace. 

DELTA  COPPER  (Skeena) — Installing 
new  plant  in  preparation  for  winter  opera- 
tions. 

lOC^HO  SILVER-LEAD  (Slocan)— Will 
begin  production  of  ore  early  in  November 
at  mill  of  .Standard  Silver-Lead  Co..  which 
Echo  has  leased  for  six  months.  Installing 
two-bucket  ti'amway.  Ore  been  opened  on 
three  levels  for   1000  ft.   in  all. 

SlIA'IOR  RIOLL  (Slocan) — Large  (juan- 
titics  of  sui)plies  and  etiuipment  have  been 
secured  for  the  continuation  of  operations 
by    R.    F.    Green    and    Sam    Green,    owners. 
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SILVER  AND  STERLING  EXCHANGE 


Sterl- 
ing 
Ex- 
change 

Silver 

Nov. 

Sterl- 
ing 
Ex- 
change 

Silver 

(  u-t. 
Nov. 

New 

York. 
Cents 

Lon- 
don, 
Pence 

New 

York, 
Cents 

Lon- 
don, 
Pence 

31 
1 
2 

4  7550 
4  7550 
4  7550 

lOIJ 
lOli 
lOli 

49i 

4 
5 
6 

4.7550 
4  7550 

lOIJ 
lOIJ 

44i 
495 
49J 

New  York  quotations  are  as  reported  by  Handy 
iV:  Harinan  and  are  in  cents  per  troy  ounce  of  bar 
BJlver,  999  fine.  T>ondon  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Oct. 
Nov. 

Copper 

Tin 

Lead 

Zinc 

Electro- 
lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

31 

1 
2 
4 
5 
6 

*26 
*26 
*26 
*26 

*26 

t 
t 
t 
f 

t 

8.05 
8  05 
8  05 
8  05 

8.05 

7  75 
7  75 
7  75 
7.75 

7   75 

8i 
@8i 

81 
@8| 

81 
©81 

8} 
@8t 

@8J 

*  Price  fixed  by  agreement  between  American 
copper  producers  and  the  U.  S.  Government,  accord- 
iiii!  to  official  statement  for  publication  on  Friday, 
.-September  2 1 ,  1917,  and  July  2,  1918. 

t  No  market. 

The  above  quotations  (except  as  to  copper,  the 
price  for  which  has  been  fixed  by  agreement  between 
American  copper  producers  and  the  V.  S.  Govern- 
ment, wherein  there  is  no  free  market)  are  our 
appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers 
and  agencies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing  values  of  the  metals  for  the 
deliveries  constituting  the  major  markets,  reduced  to 
basis  of  New  York,  cash,  except  where  St.  Louis  is 
the  normal  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  0.  lOc 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35c. 
per  100  lb.  above  St.  Louis. 


LONDON 


Copper 

1      Tin 

Lead 

Zinc 

Oct. 
Nov. 

Standard 

Elec- 
tro- 
lytic 

Spot 

3M. 

Spot 

3M. 

Spot 

3  M. 

Spot 

31 
1 

2 
4 
5 
6 

122 
122 

122 
122 
122 

122 
122 

122 
122 
122 

137 
137 

i37 
137 
137 

334 
334 

334 

334 
334 

334 

291 
291 

291 
29^ 
29^ 

28J 
28i 

28 '5 
285 
285 

54 
54 

54 
54 
54 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2240  lb.,  with  American  prices  in  cents  per  pound 
the  following  aporoxiniate  ratios  are  given,  reckoning 
exchange  at  $4.7515:  £295  =6. 2576c.;  £54  =  1 1.4545c.; 
£llO  =  23.3333c.;  £125  =26.5l5lc.;  £260  =  55. 1513c.; 
£280  =  59.3937c.:  £300  =  63. 6362c.  Variations,  £1 
=  0  2121205c. 


Metal  Markets 

NEW    YORK — Nov.    6,    1918 

The  free  markets  continue  to  show  the 
handwriting  on  the  wall  that  the  trades 
find  no  difficulty  in  interpreting. 

Copper — Governmental  orders  show  no 
abatement,  the  copper  producers  being 
pressed  urgently  for  deliveries,  as  hereto- 
fore.    The   October  production   was  consid- 


erably less  than  that  for  September,  but 
just  how  much  less  is  not  yet  known.  The 
bad  conditions  produced  by  the  influenza 
epidemic  are   now    improving. 

Copper  SheetH — The  base  price  of  copper 
sheets  is  36c.  per  lb.  Copper  wire  is  quoted 
at  283@29ic.  per  lb.  f.o.b.  mill,  carload 
lots. 

Tin — The  physical  situation  in  this  coun- 
try is  without  any  doubt  distinctly  easier, 
stocks,  especially  of  Straits,  being  ample 
for  immediate  purposes.  This  results  from 
the  curtailment  of  tin  consumption  for  non- 
essential purpo.ses.  Tin  of  99 '/r  grade  has 
been  sold  at  74c..  which  is  an  index  of  the 
present  value  of  tin,  but,  for  reasons  that 
are  well  known,  there  is  nothing  that  can 
be   characterized    as    a    market. 

A  statement  issued  last  week  by  the 
War  Industries  Board  adds  but  little  to 
what  was  previously  known,  except  that 
the  United  States  Steel  Products  Co.  "will 
distribute  at  cost  to  the  consumers,  jobbers, 
and  dealers  in  the  United  States  who  hold 
purchasing  licenses"  the  tin  that  it  has 
acquired  by  purchase.  "Xo  selling  price 
has  been  announced  on  the  tin  that  has 
been  purchased  by  the  Inter-Allied  Tin 
Executive  and  allocated  to  the  United 
States,  but  this  price  will  probably  be  an- 
nounced  between   now   and   Dec.    31.    1918." 

This  means  an  international  buying 
m.onopoly  in  the  interest  of  consumers,  and 
a  distribution  of  the  purchases  among  con- 
sumers. There  is  no  competition  .and  no 
market  anywhere  in  the  world,  and  no 
price  except  the  arbitrary  one  at  which 
the  executive  will  take  in  tin.  American 
smelters  seem  so  far  to  have  been  let  aione, 
but  they  are  not  in  a  position  to  make 
a  market.  The  matter  of  Bolivian  ore  does 
not  seem  to  have  been  touched  upon,  but 
at  present  that  is  under  the  domination  of 
the  British  smelters,  who.  in  turn,  are  un- 
der   the    domination    of    their    government. 

The  following  is  a  paragraph  translated 
from  the  "Boletin  Comercial"  of  Oruro.  Bo- 
livia,  which    merits   attention: 

"There  is  a  large  stock  of  tin  concen- 
trate in  New  York.  The  smelters  are  not 
buying.  Cables  from  New  Y''ork  advise 
shippers    here    not    to    buy    tin    for    export. 

"The  smelters  in  Liverpool  buy  all  the 
tin  concentrate  that  reaches  that  port.  As 
the  result  of  this,  the  liquidation  of  the 
lots  sent  to  England  is  rapid.  Producers 
of  tin  in  Bolivia  for  more  than  a  month 
past  have  given  orders  that  their  tin 
should  be  shipped  to  Liverpool.  The  L^nited 
States  market  does  not  offer  any  security 
either  as  regards  price  or  prompt  sale. 
There  are  lots  of  concentrates  reiriaining 
unsold   for  more  than   six   months." 

The  stock  of  tin  in  Hong  Kong  on  Jan. 
1.  1918.  was  1500  long  tons.  The  quantity 
imported  into  Hong  Kong  from  Yunnan 
during  the  first  six  months  of  1918  is  esti- 
mated  at    6000   long  tons. 

Lead — Producers  are  oversold,  and  the 
general    situation    is    rather    tight    again. 

Zinc — During  most  of  the  week  there 
were  no  inquiries  worth  mentioning,  and. 
on  the  other  hand,  there  being  no  pressure 
to  sell,  the  quotation  of  the  market  was 
mainly  nominal.  November  spelter  is 
scarce,  or  looks  to  be,  but  December  is 
easily  available.  Some  sellers  are  inter- 
ested in  placing  contracts  for  January  and 
later  delivery,  but  buyers  will  not  become 
interested.  This  market  in  its  dullness  is 
for  the  moment  reflecting  the  general  be- 
wilderment. Nobody  wants  to  buy  except 
for  immediate  requirements.  Today  there 
were  a  few  small  orders  from  Western 
galvanizers.  Brass  special  was  offered  at 
8.60c..  November  shipment.  Intermediate 
sold  at  lOJc.  New  York.  High-grade  is 
worth    about    11 J    cents. 

The  failure  of  smelters,  except  one.  to 
buy  ore  in  the  Joplin  market  last  week  un- 
der the  new  agreement  was  due  only  to 
the  fact  that  the  latter  had  not  really  gone 
into  effect.  The  majority  of  smelters  had 
assented  to  it.  but  several  important  con- 
cerns have  not  yet  signed.  The  terms  of 
the  agreement  will  probably  be  more  gen- 
erallv    elTective    this    week. 

Th"e  Burma  Corporation,  in  combination 
with  Tata  &  Co..  is  going  to  build  a  zinc 
smeltery  and  sulphuric-acid  works  near 
Calcutta.  The  plant  will  be  oj)erated  more 
or    less    in    conjunction    with    the    iron    and 


steel  works  of  Tata  &  Co.  The  enterprise 
has  been  backed  bv  the  Indian  government 
by  the  promise  of  a  loan  of  £i:00,000. 

Zinc  SlicetB — L'nchanged  at  $15  per  100 
lb.,  less  usual  trade  discounts  and  extras 
as  per  list  of  February   4. 


Other    Metals 


.\luiiiinum — L'nchanged    at     33c.    per    lb. 

.Vntlmony — This  market  exhibited  de- 
moralization, the  quotations  on  spot  at  the 
close  ranging  from  10  to  He,  a  decline 
of  fully  2c.  from  the  previous  week.  %Ve 
ciuote  lOJc.  as  an  average.  Kveryone  who 
had  any  antimony  to  sell  was  trying  to 
get  rid  of  it,  while  buyers  were  conspicu- 
ous by  their  absence.  The  fact  that  the 
market  declined  below  what  is  considered 
by  some  authorities  to  be  the  present  aver- 
age cost  of  production  makes  no  difference. 

BiHmuth — Metal  of  the  highest  purity 
for  pharmaceutical  use  is  quoted  at  $3.50 
per  lb.  for  wholesale  lot.s — 500  lb.  and  over. 

Cadmium — Quoted  at  $1.50'5  1.75  per 
pound. 

Xlokel — Market  quotation:  Ingot.  40c.; 
shot,    43c.  ;    electrolytic.    45c.    per   pound. 

QuirkHilver — We  quote  $125©  127  50. 
San  Francisco  telegraphs  $120. 


Silver  and   Platinum 

Silver — Nothing  of  interest  has  occurred 
in  the  silver  market  since  our  last  report. 
Prices  are  unchanged.  Shipments  to  Lon- 
don for  the  week  ending  Nov.  2  were  975,- 
000  ounces. 

Mexican  dollars  at  New  York:  Oct.  31, 
77i;  Nov.  1,  77i;  Nov.  2,  77J  ;  Nov.  4, 
77i  ;    Nov.    5.   — ;   Nov.    6,    77J. 

IMutinum — Unchanged. 


d  Lead  Ore  Markets 


Zinc  an 


Joplin,  Mo.,  Nov.  2 — Blende,  per  ton.  high. 
$78.46;  basis  607,  zinc,  premium.  $75; 
Class  B.  $65®  60;  Prime  Western.  $50fi) 
52.50;  Calamine,  basis  40'^,  zinc.  $38Ti  40. 
Average  selling  prices,  blende.  $54.84  ;  cala- 
mine.  $40  :  all  zinc  ores.   $54.40. 

Lead.  high.  $103.38:  basis  iOVi  lead. 
$100;  average  selling  price,  all  grades  of 
lead.   $99.48  per  ton. 

Shipments  the  week:  Blende.  9167;  cala- 
mine. 297.  lead.  1313  tons.  Value,  all  ores 
the    week,    $645,400. 

Only  one  smelting  company's  agent  met 
the  producers'  agreement  on  the  new 
schedule  of  zinc-ore  prices,  based  on  60% 
zinc  and  the  average  price  of  spelter  as 
quoted  by  the  "Iringineering  and  Mining 
Journal."  Other  purchasing  agents  cut 
prices  $2.50  per  ton  below  last  week's  price 
and   the  new  schedule  price. 

PlatteviUe,  Wis.,  Nov.  2. — Blende,  basis 
GOr'r  zinc,  highest  settlement  price  reported. 
$73.25.  Base  price  for  premium  grade. 
$75  :  base  price  for  high-lead  blende.  $52 
per  ton.  Lead  ore.  basis  80'~'r  lead.  $100 
per  ton.  Shipments  reported  for  the  week 
were  1728  tons  blende.  116  tons  galena, 
and  329  tons  sulphur  ore.  For  the  year  to 
date  the  totals  are  107.551  tons  blende.  6667 
tons  galena,  and  38.105  tons  sulphur  ore. 
During  the  veek  2580  tons  was  shipped  to 
separating  plants. 

Other  Ores 

.Antimony  Ore — Although  Kngland  is  pay- 
ing 7s.  6d..  or  about  $1.75  per  unit,  and 
thus  Is  obtaining  the  supplies  from  i>outh 
America  that  used  to  come  hither,  the  quo- 
tation In  this  market  is  only  about  $1  per 
unit,  which  is  scarcely  more  than  nominal. 
There  are  reported  to  be  supplies  of  anti- 
mony ore  in  warehouses  in  New  York, 
which   have   been   unsalable   for   some   time. 

Clirome  Ore — Unsalable,  while  stocks  of 
ore  shipped  Kast  on  consignment  seem  to 
be    accumulating. 
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Ore — Xo      sales      reported. 


Fluorspar — High-grade  fluorspar.  free 
from  silica,  is  quoted  at  $30  to  $35  per  ton 
of  2000  lb.;  for  furnace  use.  less  than  lOTc 
silica.  $21@22  per  ton  f.o.b.  Colorado 
points. 

Mangranese  Ore — Supplies  seem  to  be 
ample,  and  new  selling  contracts  are  dif- 
ficult   to    effect, 

Molybdenmn 

Market   lifeless. 

Pyrites — Unchanged. 

Tunirsten — There  is  little  or  nothing 
doing  in  the  tungsten  market  this  week. 
Buyers  are  marking  time.  A  few  sales  of 
high-grade  wolframite  were  made  at  from 
$25fT"J26  per  unit,  and  other  prices  are 
nominal. 


Iron  Trade   Review 


PITTSBrROH — Xov.    .5 

Rt'pons  thus  far  available  from  steel 
companies  indicate  that  production  of  both 
pig-iron  and  steel  ingots  in  October  was 
at  least  at  as  heavy  a  rate  as  in  Septem- 
ber, actual  output  being  more,  on  account 
of  the  extra  day  in  the  month.  The  in- 
fluenza epidemic  is.  generally  speaking, 
on  the  wane,  but  men  are  still  succumbing, 
and  few  who  have  caught  the  disease  have 
yet    returned    to    work. 

A  general  plan  for  the  cancellation  of 
war  contracts  has  beon  drawn  up  at  Wash- 
ington, and  submitted  for  examination  and 
criticism  by  holders  of  large  contracts.  Ac- 
cording to  this  scheme,  which  seems  to 
meet  general  approval,  all  goods  manu- 
factured at  the  time  of  cancellation  will 
be  accepted  and  paid  for.  Work  on  all 
material  in  process  will  be  discontinued. 
Material  in  process  will  be  valued  at  cost 
plus  pro  rate  of  profit,  and  become  the 
property  of  the  Government  at  that  valua- 
tion. The  term  will  be  construed  liberally, 
to  include  material  provided  for  the  pur- 
pKjse  of  filling  the  contract,  even  if  no 
work  has  been  done  on  it.  The  Govern- 
ment will  then  have  the  alternative  of  sell- 
ing it  back  to  the  original  owner,  or  of 
selling  it  elsewhere,  according  to  prices 
obtainable. 

The  steel  trade  hopes  that  Govern- 
ment control  of  prices  and  distribution 
of  steel  will  continue  after  the  cessa- 
tion of  hostilities,  for  the  protection  of  the 
industry,  but  only  for  the  shortest  possible 
period. 

Pig  Iron — The  market  is  absolutely  flat. 
Current  production  is  well  taken  up  by 
deliveries  on  contracts  and  allocations,  but 
consumers  show  no  disposition  to  inquire 
for  next  year's  deliveries.  The  familiar 
"waiting  market"  has  succeeded  the  period 
In  which  furnaces  refrained  from  quoting 
for  next  year's  deliveries  upon  the  hint  of 
the  War  Industries  Board  that  such  trans- 
actions would  not  be  favored.  No  offerings 
at  cut  prices  are  made,  and  the  market 
is  quotable  at  the  set  maximum  limits: 
Bessemer,  $35.20 :  basic.  $33  ;  No.  2  foun- 
6ry.  $34  ;  malleable.  $34.50  ;  forge.  $33. 
f  o.b.  furnacf  freight  from  the  Valleys  to 
Pittsburgh  being  $1.40  and  from  six  de- 
tachf-d  furnaces  somewhat  less.  W.  P. 
Snyder  &  Co  r^nort  average  prices  real- 
ized on  sales  of  Valley  iron  during  October 
at  $35.20  for  hecsemer  and  $33  for  basic. 
The  average  n'lotation  on  Xo.  2  foundry  in 
October  was  $34.  Basic  and  foundry  were 
advanced  by  the  War  Industries  Board 
tl   a  ton  for  deliveries  after   September   30. 

St*«l — The  market  is  practically  stag- 
nant, as  surplus  production  of  unflni.shed 
sfef-l  of  all  mills  is  allocated  to  other  mills. 
Middlemen  undfr  the  regulations  cannot 
act  as  merchants  in  unfinished  steel,  but 
may  it  is  undfr«tood.  conduct  brokerage 
op*Tatlons.  collecting  commission  from  the 
mf-]\fr  Thfre  is.  howf-ver.  no  such  business 
ofTerf-d  When  cancellations  of  war-steel 
contracts  begin  there  is  likelv  to  be  a 
great  <Jfal  of  business  in  partly  finished 
Bteel.  The  markf-t  remains  quotable  at 
the  maximum  limits:  Billptn  $47  50-  s'lept 
barH  and  small  billets.  $51  ;  slab.s"  $50  • 
rods.   $57 

F^rro- Alloy* — Ff-rromaneanese  Is  quipt 
Uirnf  conf-iimer"  finding  thf-m.selves  covered 
fully  as  far  ah<-ad  as  th'-y  wish.  Small 
oonHUmerH  arf  orcaKlonallv  In  the  market 
for  wmall  prompt  lot".  The  market  has 
not  d'-H|n<d.  but  It  Is  fully  expf-cted  the 
next  r-hangp  will  \„-  In  that  direction  We 
ouote  70';^  f«rromanganf.«f.  at  $250  de- 
tlvpre<l,  and  \H%  npiegelelsen  at  $75  fur- 
nace. 

f^**" — TnfliK-nza  han  Horlouslv  curtall«'d 
produftlon  of  coke  In  the  ConnellBvlII" 
region  and  uhlprnf-ntH  of  raw  coal  havr- 
«1«-c1ln<»d  «-v«»n  more  than  thn<-f-  of  coke 
Bvrirodurf  opcratlonM  an-  rnalnialn<'d  only 
with    dIfTlruIty.   but   no   Imporiatit    HhortageH 


of  coke  are  reported  by  blast  furnaces. 
The  Fuel  Administration  continues  its  ef- 
forts to  increase  coke  production  and  to 
bring  about  a  further  improvement  in 
quality.  With  the  easier  coal  situation, 
now  developing,  it  may  be  possible  to  meet 
more  fully  the  requirements  of  byproduct 
plants  as  to  the  exact  character  of  coal 
furnished.  In  a  number  of  cases  it  has 
been  impossible  to  give  byproduct  plants 
the  coal   best   suited   to   their  requirements. 


MONTHLY  AVERAGE  PRICES  OF  METALS 

New  York 

LonUon 

Sliver 

1916 

1917 

1918 

1916 

1917 

1918 

Jan 

56.775 

75.630 

88.702 

26.960 

36 . 682 

44  356 

Feb 

56.755 

77.585 

85.710 

26.975 

37.742 

42.792 

Mar 

57.935 

73.861 

8S.082 

27.597 

36.410 

43 . 620 

April. . . . 

64.415 

73.875 

95.346 

30.662 

36 . 963 

47.215 

May .... 

74.269 

74 . 745 

99 . 505 

35.477 

37. 940 

48.980 

June. . . . 

65.024 

76.971 

99.500 

31.060 

39.065 

48.875 

July 

62.94C 

79.010 

99.625 

30.000 

40.110 

48.813 

.\ue.   , . , 

66.083 

85.407 

100.292 

31.498 

43   41S 

49.077 

Sept  ..., 

68.513 

100  740 

101.125 

32.584 

50  920 

49 .  ,500 

Oct 

67.855 

87.332 

101.125 

32.361 

44.324 

49 . 500 

Nov 

71.604 

85.891 

34.192 

43.584 

Deo 

75.765 

85 . 960 

36.410 

43  052 

Year. . 

65.661 

81.417 

31.315 

40.851 

New  York  quotations  cents  per  ounce  troy,  fine  silver  ■ 
L,  ODdon.  pence  per  ounce,  sterling  silver,  0.925  fine. 


Copper 


Jan. . . 
Feb. . 
Mar... 
April. 
May., 
June  . 
July... 

Aug..  . 
Sept... 
Oct. . . 
Nov.  . 
Dec... 


Electrolytic 


1917 


28 . 673 
31.750 
31.481 
27.935 
28.788 
29.962 
26.620 
25.380 
25.073 
23.500 
23.500 
23.500 


.500131 
.500,137 
.500  136 
.500!  133 
500  130 
500  130 
.904  128 
000,122 
000  117, 
000] 110, 
.  .110 
.  .  .1110 


Electrolytic 


000  142 
000  148 
000  151 

000  147. 
000 


1918 


125.000 
125.000 
125.000 
125.000 
125.000 
125.000 


142 

140.400,134.913 

137 

135 

125 

125 

125 


.OOi) 
.  2,50 
.000 
.000 
.000 


124.892 1138.401 


137.000 
137.000 
137.000 


Tin 

New  York 

London 

1917 

1918 

1917 

1918 

44.175 
51.420 
54.388 
55.910 
63.173 
62.053 
62 . 570 
62.681 
61.542 
61.851 
74.740 
87.120 

85 . 500 
92 . 000 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

185.813 
198  974 
207.443 
220.171 
245.114 
242.083 
242.181 
243 . 978 
244.038 
247.467 
274.943 
298.556 

293   227 

311.525 

318.875 

April 

329.905 
364.217 

331.925 

July 

360 . 347 

380 . 900 

343.905 

335.543 

Av.  year 

61.802 

237 . 563 

(a)  No  average  computed. 


Lead 

New   York 

St,   Louis 

London 

1917 

1918 

1917 

1918 

1917 

1918 

January 

Februarj'. . . 

March 

April 

May 

June 

July 

August 

September. . 

October 

November. . 
December..., 

7.626 
8.636 
9.199 
9.288 
10.207 
11.171 
10.710 
10.594 
8.680 
6.710 
6.249 
6.375 

6.782 
6.973 
7.201 
6.772 
6,818 
7.611 
8.0.33 
8.050 
8.050 
8.050 

7.. 530 
8.595 
9.120 
9.158 
10.202 
11.123 
10.644 
10.518 
8.611 
6.650 
6.187 
6.312 

6.684 
6.899 
7.091 
6.701 
6.704 
7.511 
7.750 
7.750 
7.750 
7.750 

30 . 500 
30.500 
30.500 
30 . 500 
30, 500 
30 . 500 
30 . 500 
30 . 500 
30 . 500 
30.500 
30.500 
30.500 

29.50 
29.50 
29.50 
29.50 
29.50 
29.50 
29.50 
29.50 
29 .  .50 
29.50 

Year 

8.787 

, 

8.721 

30 . 500 

Spelter 

New   York 

St.  Louis 

London 

1917 

1918 

19  7 

1918 

1917 

1918 

January. . . 
February. . 

March 

April 

May 

June 

July 

August. .  .  . 
September 
October... . 
November. 
December . 

9.619 
10.045 
10.300 
9.4.59 
9, 362 
9.371 
8.643 
8.360 
8.136 
7.983 
7.847 
7.685 

7.836 
7.814 
7.461 
6.890 
7.314 
8.021 
8.688 
8.985 
9.442 
8.801 

...... 

9.449 
9.875 
10.130 
9.289 
9.192 
9.201 
8.    73 
8.190 
7.966 
7.813 
7.672 
7.510 

7.661 
7.639 
7.286 
6.715 
7.114 
7.791 
8  338 
8  635 
9.092 
8.451 

4S.329 
47.000 
47.000 
54  632 
54  000 
54  000 
51  000 
54   000 
54.000 
54.000 
54.000 
54.000 

54.000 
54.000 
54.000 
54.000 
.54.000 
54  000 
54  000 
54.000 
54.000 
54.000 

Year.... 

8.901 

8.813 

52.413 

New  York  and  St.  Louis  quotations,  cents  per  pound. 
London,  pounda  sterllnK  per  Iode  ton. 


No.  2 

Pig  Iron, 
Pgh. 

Bessemert 

Basict 

Foundry 

1917 

1918 

1917 

1918 

1917  1   1918 

January,  ,  . 

$35 . 95 

$37 . 25 

$,30.95 

$33 . 95 

$30  95 

$33.95 

I'Cbruary,  . 

36.37 

37 .  25 

.30 .  95 

33 .  95 

30  95 

33 .  95 

March 

37.37 

37 .  25 

33.49 

33.95 

35  91 

,33.95 

AprU 

May 

42.23 

:i0.15 

38 .  90 

32  .  95 

40 .  06 

,33 .  95 

46.94 

36  20 

42.84 

33  00 

43   60 

,34.00 

June 

,54  .  22 

.36 .  36 

,50.05 

33.16 

5(1    14 

34.16 

July 

,57.45 

36 .  60 

53 .  80 

33 ,  40 

5:t   95 

34   40 

August 

54    1 7 

36.60 

50.37 

33   40 

53   95 

34 .  40 

September 

46   40 

36.60 

42.24 

33   40 

4S   5K 

34  .  40 

f)ctober,.. . 

37  25 

36,60 

33.95 

34 .  40 

33  95 

35 .  40 

NovembiT. 

37.25 

33.95 

33   95 

December 

37.26 

33.96 

33 .  95 

Year.... 

143.67 

t39.62 

•40.83 

STOCK  QUOTATIONS 


X.Y.E.XCH.t  Nov,   4    BOSTON  EXCH,t    Nov 


.Alask.1  Gold  M.. 
.\laska  Juneau. . . 
.■\m.Sm.&Ref.,com.., 
Am.  Sm.  &  Ref.,  pf 
Am.  Sm.  Sec,  pt.,  A. 

Am.  Zinc 

Am.  Zinc,  pf 

.\naconda 

Batnpllas  Mln. . .  . 
Bethlehem  Steel. . 
Butte  &  Superior. 
Butte  Cop.  &  Zinc 
Cerro  de  Pasco. . .  . 

Chile  Cop 

Chino 

Colo.Fuel&Iron.. . 

Crucible  Steel 

Crucible  Steel,  pf.. 

Dome  Mines 

Federal  M.  &  S 

Federal  M.&S.,pf 
Great  Nor.,orectf . 
Greene  Cananea. . . 
Gulf  States  Steel... 

Homestake 

Inspiration  Con.  .  . 
International  Nickel 

Kennecott 

Lackawanna  Steel.. 
Mexican  Petrol. .  . . 

Miami  Copper 

Nat'l  Lead,  com  .  . 
National  Lead,  pf... 

Nev.  Consol 

Ontario  Min 

Ray  Con 

Republic  I.&S.,com 
Republic  I.  &S.,pf. 

Sloss-Sheffleld 

Tennessee  C.  &  C.  . 
U.  S.  Steel,  com.. .  . 

U.S.  Steel,  pf 

Utah  Copper 

Va.IronC.&C 


2J 

88  i 
110 
92 
14J 
50 
701 

6^f 
24 
lOi 
36; 


551 

89  S 

14S 

13! 

41 

31  \ 

55! 

66 

86 

54  J 

33  J 


271 
61 

105! 
20  J 
7i 
243 
79  J 
99  J 
50  i 
16J 

101! 

IIL 
884 
69 


BOSTON  CURB*     Nov.  4 


Alaska  Mines  Corp. 

Boston  Ely 

Boston  &  Mont 

Butte  &  Lon'n  Dev. 

Calaveras 

Chief  Con 

Contact 

Corbin 

Cortez 

Crown  Reserve. .  .  . 

Crystal  Cop 

Eagle  &  Blue  Bell.. 

First  Nat.  Cop 

Houghton  Copper.. 

Intermountain 

Iron  Blossom 

Iron  Cap 

Mexican  Metals.  .  . 
Mines  of  America. . , 
Mojave  Tunssten.. 
Nat.  Zinc  &  Lead.  .  , 
Nevada-Douglas..  . 

New  Baltic 

New  Cornelia 

Oneco 

Pacific  Mines 

Rex  Cons 

Yukon  Gold 


M2 
.90 
.45 
.14 
U 
3i 

t.l5 
.10 
.17 
.18 
.29 

Tj 
.35 
.05 
.38 
18i 
.30 
IS 
.08 
.08 
.35 
.75 
17  i 
.20 
t.35 
.06 
.95 


SAN  FRAN.* 


Alta 

Andes 

Best  &  Belcher. . . 

Caledonia 

Challenge  Con 

Confidence 

Con.  Virginia 

Gould  &  Curry. .  . 
Hale  &  Norcro.'is. 
Jacket-Cr.  Pt .  .  .  . 

Mexican 

Occidental 

Ophir 

Overman 

Savage 

Sierra  Nevada . . . ; 

Union  Con 

Utah  Con 

Belmont 

Jim  Butler 

MacNamara 

Midway 

Mont.-Tonopah.  . 

North  .Star 

Rescue  Eula 

West  End  Con . .  . 

Atlanta 

Booth 

(^omb.  Frac 

Florence 

J\imbo  Extension. 

Kewanas 

Nevada  Hills 

Nevada  Packard. . 
Round  Mountain., 

Sliver  Pick 

White  C^aps 

United  Eastern.. . 


.03 
.04 
.01 
.01 


.06 
.08 

1.07i 
.03 
.02 

t.02 
.  10 
.08 


COLO.  SPRINGS*   Nov.   i 


Cresson  <;on 

Doctor  Jack  Pot. 

Klkton  Con 

VA  Paso 

(Jold  Sovereign.  . 
Golden  Cycle.  . .  . 

Granite 

I.sabella 

Mary  MrKlnney 

I'ortland 

United  Gold  M... 
Vindicator 


Adventure 

Ahmeek 

.Algomah 

Allouez 

Ariz.  Com.,ctfs 

Arnold 

Bingham  Mines 

Bonanza 

Butte-Balaklava... 
Calumet  &  .\rlz. . . . 
Calumet  &  Hecla.  '. 

Centennial 

Copper  Range 

Daly  West 

Davis-Daly 

East  Butte 

Franklin 

Granby 

Hancock 

Hedley 

Helvetia 

Indiana 

Isle  Royale 

Keweenaw 

Lake 

La  Salle 

Mason  Valley 

Mass 

Mayflower 

Michigan 

Mohawk 

New  Arcadian 

New  Idrla 

North  Butte 

North  Lake 

Ojibway 

Old  Dominion 

Osceola 

Qulncy 

St.  Mary's  M.  L... 

Santa  Fe 

Seneca 

Shannon 

Shattuck-Ariz 

So.  Lake 

So.  Utah 

Superior 

Superior  &  Boat.. . 

Trinity 

Tuolumne 

U.  S.  .Smelting 

U.  S.  Smelfg,  pf... 

Utah  Apex 

Utah  Con 

Utah  Metal 

victoria 

Winona 

Wolverine 

Wyandot 


N.  Y.  CURBt 


Big  Ledge 

Butte  &  N.  Y 

Butte  Detroit 

Caledonia 

Calumet  &  Jerome. 
Can.  Cop.  Corpn.. . 

Carlisle 

Cashboy 

Con.  Ariz.  Sm 

Con.  Coppermlnes. 

Emma  Con 

Goldfleld  Con 

Goldfleld  Merger... 

Greenmonster 

Hecla  Mln 

Howe  Sound 

Jerome  Verde 

Louisiana 

Magma 

Majes  ic 

Marsh 

McKln!ey-Dar-Sa.., 

Milford 

Mother  Lode 

NKon  Nevada 

Ohio  Cop 

Rawley 

Ray  Hercules 

Richmond 

Rochester  Mines.. . 
St.  Joseph  Lead.  .. 

standard  S.  L 

Stewart 

Success 

Tonopah 

Tonopah  Ex 

Trlbulllon 

Troy  Arizona 

United  Verde  Ext.. 

United  Zinc 

Utlca  Mines 


TORONTO* 


Adanac 

Bailey 

Beaver  Con 

Chambers  Ferland.. 

Conlagas 

Hargraves 

Kerr  Lake 

La  Hose 

Mill.  Corp.  of  Can.,. 

NIplssIng 

Peterson  Lake 

Temlskaming 

Wctllaufer-Lor. . .  . 

Davidson 

Dome  Kxten 

Dome  Lake 

llolllnger 

Mclntyre 

N'ewray 

I'orcu.  Crown 

Tcck-Hughes 

Vlpond 

West  Dome 


t  Ah  reported  by  W.  P.  Snyd«r  A  Co. 


♦  Bid  prices.      tClosIng  prices,     +  Last  quotations. 
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Current  Prices — Materials  and  Supplies 
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IRON  AND  STEEL 


SHEETS — Quotations  are  in  cents  per  pound  in  various  cities  from  waro' 
house,  also  the  base  quotations  from  mill: 
Large 
Mill  Lots        St. 
•Blue  Annealed     Pittsburgh   Louis 


No.  10 4.25  5  52 

No.  12 4  30  5.57 

No.  14 4  35  5  62 

Black 

Nos.   18  and  20 4  80  6  32 

Nos.   22  and  24 4  85  6.37 

No.  26 4  90  6  42 

No.  28 5.00  6  52 

Galvanized: 

No.   10 5.25  6  97 

No.   12 5.35  6  97 

No.    14 5.35  6  97 

Nos.   18  and  20 5  65  7   17 

Nos    22  and  24 5  80  7  32 

No.  26 5.95  7.47 

No.  28 6.25  7  77 


Chi- 
cago 
5  52 


5 
5 

6 
6 
6 
6 

6 
6. 

6  97 
7.17 
7.32 
7.47 

7  77 


San 
Fran- 
cisco 
6  55 
6  60 

6  70 

7  30 
7  35 
7  40 
7.50 


7.85 
8  00 
8  15 
8.30 
8  45 
8  75 


. New  York 


Cur- 
rent 
5  52 
5  57 

5  62 

6  32 
6  37 
6  42 
6  62 

6  87 

6  82 
6.97 

7  27 
7  32 
7.47 
7  77 


One 
Yr.  Ago 
9  50 
9   55 
9  60 

9  80 
9  85 
9.90 
10  00 


II   40 
II   55 

11  70 

12  GO 


Current 

$65.00 
67  00 
3.13}* 
3.09* 
3.00* 


One 
Year  Ago 
$38  00 
40.00 
68  00 
67  00 
65  00 


STEEL  RAILS— The  following  quotations  are  per  gross  ton  fob.  Pittfburph 
and  Chicago  for  carload  or  larger  lots.  For  less  than  carload  lots  5c.  per  100  lb.  is 
charged  extra: 

Pittsburgh . — Chicago  - 

Current  One 

Year  Ago 

Standard  bessemer  rails $55 .  00         $38  00 

Standard  openhearth  rails 57.00  40.00 

Light  rails,  8  to  10  1b 3   13i*       83  00 

Light  rails,  12  to  14  lb 3.C'J*         82  00 

Light  rails,  25  to  45  lb 3.00*  75.00 

♦  Government  price  per  1 00  lb. 

TRACK  SUPPLIES — The  following  prices  are  base  per  100  lb.  f.  o.  b. 
Pittsburgh  for  carload  lots,  together  with  the  warehouse  prices  at  the  places 
named: 

Pittsburgh 

One  Year 
Current 
Standard  railroad  spikes,  A*'!*' 

and  larger $3  90  $5  00         $4  50        $5,30         $6.70 

Track  bolts 4  90  6  25  5  50     Premium       8  00 

Standard  section  angle  bars.. . .        3.25  3.65  4  45     Premium       5.15 

STRUCTURAL  MATERIAL— The  following  are  the  ba.se  prices  f.  o.  b. 
mill,  Pittsburgh,  together  with  the  quotations  per  100  lb.  from  warehouses  at  the 
places  named: 

■"■"      . — New  York — .  San 

Cur-         1  Yr.        St.         Chi-      Fran- 
rent         Ago 
$4  27       $5   25 


San 
Fran- 
Ago        Chicago  St.  Louis      cisco 


Mill, 
Pitts- 
burgh 

Beams,  3  to  15  in $3  00 

Channels,  3to  15in..  .      3.00       4   27 
Angles,  3  to  6  in.  \  in. 

thick 3  00       4  27 

Tees,  3  in.  and  larger. .      3  00       4  27 
Plates 3  25       4  52 


5  25 

5  25 

5  30 

10  00 


St. 

Louis 
$4  27 

4  27 


Chi- 
cago 
$4  27 
4  27 


4  27 
4.27 
4  52 


4  27 
4  27 
4  52 


$5  25 

5  25 

5  25 

2  55 

5  50 


DaUai 

$5  05 

5.05 


5  05 
5  05 
5  28 


STEEL  SHEET  PILING — The  following  price  is  base  per   100  lb.  f.  o.  b. 
Pittsburgh,  with  a  comparison  of  a  month  and  a  year  ago: 

Current  One  Month  Ago  One  Year  Ago 

$4-5  $4-5  $4  50 

RIVETS— The  following  quotations  are  per  100  lb.: 
STRUCTURAL 

.— Warehouse 

•—  New  York — . 
Mill        Cur-         One        Chi- 
Pittsburgh  rent     Year  Ago  cago 

}-in.  and  larger $4  65     $5  675  $7  00     $5   57 

CONE  HKAD  BOILER 

4  in.  and  larger 4  75       5  775     7   10       5  67 

landH 4.90       5  925     7   25        5  82 

J  and  ft 5   25       6  275     7  60       6   17 


St. 
Louis 

San 
Fran- 
cisco 

Dallas 

$5  55 

$6  70 

$7  00 

5  65 

5  80 

6  05 

6  80 

6  95 

7  30 

7   10 
7  25 
7  60 

Lengths  shorter  than  1  in.  take  an  extra  of  50c. 
2  in.  take  an  extra  of  25c. 


Lengths  between  1  in.  and 


WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and 
gaKanized  are  as  follows: 

New  York 
and  St.  Louis 

Oalvaniied  iron  rigging    + 1 7^  % 

Galvanized  cast  steel  rigging 2^  % 

Bright  plow  steel 30  % 

bright  cast  s^eel '  7J  % 

Bright  iron  and  iron  tiller List 

HORSE  AND  MULE  SHOES— Warehouse  prices  per    100  lb.  in  citiei 
nan-ed: 

Cin- 
cinnati       Chicago      St.  Louis 
$7  75  $6  50  $6  25 

7  75  6  50  6  40 


Denver 

$8   00 

8  25 


Birm- 
ingham 
$7  25 
7   50 


Mill 
Pittsburgh 

Straight $5  75 

Assorted 5  90 

BAR  IRON  AND  STEEL— Per  pound  to  large  buyers  at  mill,  Pittsburith 

J.ronbars 3  5c.  Steel  bars 2.90c. 

COAL  BIT  STEEL — Warehouse  price  per  pound  is  as  follows: 
N<«w  York      Cincinnati       Birmingham       St.  Louis         Denver  Chicago 

$0    12  $0    16^  $0    18  $0    19  $0    18}  0.16} 


DRILL  STEEL — Warehouse  price  per  pound 


Solid.  .  . 
Hollow. 


ew  York 

.St.  Louis 

Birmingham 

Denver 

16c. 

14c. 

15c. 

16c 

24c. 

25c. 

28e 

PIPE — The  following  discounts  are  for  carload  lots  f .  o.  b.  Pittsburgh,  basing 
(^ard  of  Nov.  6,  1917,  for  steel  pipe  and  for  iron  pipe : 

Butt  Weld 

Steel  Iron 

Inches  Black     Galvanized  Inches  Black       Galvaniz«d 

?.iand| 44%  17%  {toll 33%  17% 

\      ■■ 48%  33}% 

1  to  3 51%  37}% 


2 44% 

2}  to  6 47% 


12% 
15% 
15% 


18% 


Lap  Weld 

31}%  2 26% 

34}%  2}  to  4 28% 

4}  to  6 28% 

Butt  Weld.     Extra  Strong  Plain  Ends 

l.iandl 40%  22}%  Jtolj 33% 

\ 45%  32}% 

1  to  1} 49%  36}% 

Lap  Weld.     Extra  Stronft  Plain  Heads 

2 42%  30}%  2    27%  14% 

2}to4 45%  33}%  2ito4 29%  17% 

4}  to  6 44%,  32}%  4}  to  6 28%  16% 

Note — National  Tube  Co.  o'  otes  on  basing  card  dated  Apr.  1 . 
From  warehouses  at  the  pl>  ces  named  the  followin,'    iliscounts  '.old  for  steel 
pipe: 

Black 


f  to  3  in.  butt  welded. 
3}  to  6  in.  lap  welded. 


New    York 
"0% 
>6% 


New  York           Cleveland  Chicago 

}  to  3  in.  butt  welded 28%                     28%  26  9% 

3}  to  6  in.  lap  welded 25%                     25%  23  9% 

Malleable  fittings.  Class  B  and  C,  from  New  York  stock  sell  at  list   plus 
15%.     Cast  iron,  standard  sizes,  5%. 


!^leveland 

43% 

39% 

-Galvanized- — 

Cleveland 

28% 

25% 


Chicago 
41  9% 
37  7% 


NUTS — From   warehouse  at  the  places  named,   on   fair-sized   orders,   th 
following  amount  is  deducted  from  list: 

- — New  York — .     . — Cleveland — 
Current       One       Current        One 


Hot  pressea  square.  ...  $2  50* 

Hot  pressed  hexagon. .  .  2  50* 

Cold  punched  square. .  .  2   50* 

Cold  punched  hexagon .  2.50* 

*  List  plus. 


Year  Ago 

List 

List 

List 

List 


$1    25 

1   05 

.75 

.75 


Year  Ago 

$1   65 

1    50 

1   25 

1    25 


Chicago — 

Current  One 

Year  Ago 


$0   98 

78 

1  on 

1.00 


$2  00 

2  00 

1  5C 

1  50 


Semifinished  nuts  sell  at  the  following  discounts  from  list  price: 


Current  One  Year  Ago 

New  York 40%  50% 

Chicago 50%  50% 

Cleveland 50-10%  50%, 

MACHINE  BOLTS — Warehouse  discounts  in  the  following  cities:. 

New  York      Cleveland        Chicago 

1  by  4  in.  and  smaller 30%  40-10%  37% 

Larger  and  longer  up  to  1  in.  by  30  in 15'"',  20-5%         25 — 5% 

WASHERS — From  warehouses  at  the  places  named  the  following  amount  ij 
deducted  from  list  price: 

For  wrought-iron  washers: 
New  York $2  50       Cleveland List         Chicago $2  50 

For  cast-iron  washers  the  base  price  per  100  lb   is  as  follows: 
New  York $5.00       Cleveland $4  25       Chicago  $4   50 

CONSTRUCTION  MATERIALS 

ROOFING  MATERIALS— Prices  per  ton  f.  o   b    New  York  or  Chicago: 

I^ss  Than 
Carload    Lots     Carload   Lots 

Tarfelt  (14  lb.  per  square  of  lOOsq.  ft.) $64  $65 

Tar  pitch  (in  400-lb.  bbl.) 

Asphalt  pitch  (in  barrels) 

Asphalt  felt 

PREPARED    ROOFINGS— Standard    grade   rubbered    surface    complete 
with  nails  and  cement  costs  per  square  as  follows  in  New  York  and  Chicago: 

I-Ply ,  . 2-Ply .  — —  3-P'y  — - 

C.I  l.c.l.  c.l.  l.c.l.  c.l.  I.C.I. 

No    1  grade $145         $170  $185         $2   10  $2  25         $2  50 

No:  2grade I   30  1   55  1   65  1   90  2  00  2.25 

Asbestos  asphftlt-.saturated  felt  (14  lb.  per  s<iuare)   costs  $5  35  per   100  lb 

Slate-surfa<t(l  roofing  (red  and  green)  in  rolls  of   108  8<i  ft.  costs  $2.40  per 
roll  in  carlo;wl  lots  and  $2.65  for  smaller  quantities.  ,      ,      ,,  nn 

S'lin-^l'S,  red  and  green  slate  finish,  cost  $5.75  per  .s.in.ir.-  in  carloads,  $6.00 
in  smaller' 'luantities.  in  Philadelphia. 


21 

22 

40 

45.50 

72  50 

77  20 

^52 
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HOLLOW  TILE— 


St.  Paul 

Cincinnati.  . , 
Kansas  City . 

Seattle 

Los  Anxelee . 
New  Orleans. 


4x12x  12 
$  055 
.07275 
0786 
.09 
.  0668 
.125 


8x  I2x  12 
)0  II 
.1361 
.15 
.17J 
.12 
.195 


I2x  12x  12 
$0  162 
.  1834 

205 
.30 
.20 
.29 


LLTklBER— Price  prr  M  in  carload  lots 


V.  P. 

Cincinnati $39  00 

Kansas  City...      38  00 

Seattle 24  50 

St.  Paul 

Denver 43.00 


-8  X  8-In.  X  20  Ft.  and  Under . 


12  X  12-In. 
20  Ft.  and  Under 


Fir 


Hon)  look 

$38  00 

$40.50 

24   50 

48  00 


Spruce 


$38.50 
24  50 
48.00 


Y.P. 

Cincinnati $45  00 

Kansas  City 45.50 

Seattle 24  50 

St.  Paul 62  50 

Denver 43  25 


40  50 
24  50 
52  00 

35.50  

I-In.  Rough,   10  In.  x  16  Ft. 

and  Under 

Fir 


Y.P 
$43.00 
43  00 
24.50 


$54  75 

24  50 
45.00 
34.50 


Hemlock 
$41.00 

54  75 

24.50 

43.00 

34.50 


YP. 

$44.00 

52  25 

24.50 

NAILS — The  following  quotations  are  per  keg  from  warehouse: 
Mill  St. 

Pittsburgh       Louis  Dallas         Chicago 

Wire $3  50  $4  37  $4.75  $4.32 

Cut 4  00  6.50  4.47 


Fir 

$42.00 

42  50 

24.50 

60  00 

40  00 

2-In.  T.  and  G. 
10  In.  X  16  Ft. 


Fir 
$40.00 
60  00 
24.50 
48  50 
33.00 


San 

Francisco 

$5  35 

6.75 


PORTLAND   CEMENT — These   prices   are   for   barrels   in    carload   lots, 
including  bags: 

Current 

New  York $4  00 

Jersey  City 3.64 


Boston 
Chicago.  .  . 
Pittsburgh. 
Cleveland .  . 
Denver.  . .  . 


3.67 
2.45 
2.55 
2.72 
3.67 


One  Month  Ago 
$3  35 
2.99 
3.59 
2  45 
2.55 
2.72 
3.67 


One  Year  Ago 
$2.22 
2.16 
2.37 
2.21 
2.31 
2  44 
3.20 


LIME — Warehouse  prices: 

Hydrated  per  Ton 


Finished 
New  York $16  50 


Common 
$13.50 


Lump  per  300- Lb.  Barrel 
Finished  Common 


$2.70 
2.35* 
1.80* 


Kansas  City 22  00 

Chicago 18  00  I'.  50 

St.  Louis 22  00  16.00 

'Boston 22  00  18.00  3.45 

Dallas 16  50  

San  Francisco 20  00  

St.  Paul 25.00  19  00  1.60* 

New  Orleans 16.45  1.97 

CiocMuiati 1 4  20  

Denver 26  25  13.20  ... 

Loe  Angeles 22  00  IS.OOJ 

Seattle  25 .  00  

♦  200-lb.  barrels,     t  Per  180-lb.  barrel,     t  Per  ton. 

Note — Refund  of  10c.  per  cloth  bag,  amounting  to  $2  per  ton. 

LINSEED  OIL — These  prices  are  per  gallon : 


$2.45 
2  20* 
1.  10* 
1.75 
3.15 

2;i5 

I   50* 
I   93 

11.95J 
2.40* 

14.501 
2.50+ 


' New  York . 

Current  One 

Year  Ago 

Raw  per  barrel $1   61  $1    23 

5  gal.  cans I   76  I   33 


. —  Cleveland  — .         ■ Chicago . 

Current         One        Current       One 

Year  Ago  Year  Ago 

$1   75         $1   30         $1   65       $1.27 
2  90  1.40  1.85         1.37 


WHITE  AND  RED  LEADS  in  500-lb.  lots  sell  as  follows  in  cents  per  pound : 


Current 


-Red- 


.     . White . 

1  Year  Ago         Current  1  Yr.  Ago 


Dry 

lOO-lb.  keg 14  00 

25- and  50-lb.  kegs. . .    14  25 

I2j-lb.  keg 14  50 

5-lb.  cans    

I-lb.  cane 


In  Oil 
14.50 

14  75 

15  00 


Dry 
13  25 
13  50 
13  75 
15.25 


In  Oil 
13  50 

13  75 

14  00 
15.50 


Dry 
and 
In  Oil 
14  00 
14  25 
14  50 

16  00 

17  00 


Dry 
and 
In  Oil 
13  00 
13  25 
13  50 
15.50 


MINING  AND  MILLING  SUPPLIES 


HOSE- 


Flre 


50-Ft.  Lengths 

Underwriters'  2|-in 85c.  per  ft. 

Common,  2i-in 40J  % 

Air 
First  Grade        Second  Grade       Third  Grade 

}-in.perft $0  60  $0.35  $0.30 

Steam — Discounts  from  List 
Fint  grade 25%         Second  grade 30%         Third  grade 40% 

LEATHER  BELTING — Present  discounts  from  list  in  the  following  cities 
sreufoUowi: 

Medium   Grade 
New  York. 
8t.  Louis. . 
ChicsKO 
Birrni 
I>Dver 


40% 

40+5% 

45% 

III 


Heavy  Grade 

35% 

35% 

40  +  5% 

35% 

^^% 
40% 


iJrnvrT    ••>'  /c 

Cincinnati 40—10% 

RAWIiroE  LACING— 40— 5%  off  list. 

MANILA  ROPE — For  roi»<-  Hmall'T  than  |-in.  the  price  is  j  to  2c.  extra; 
whili?  lor  fiuarititiifi  inurjuntiriK  to  1'hh  than  600  ft.  thcrct  ib  an  extra  charge  of  1c. 
Th«  DunikK-r  of  (wt  p<r  p<iiiiid  for  the  v:iriouH  siBc-s  is  as  follows:  |-in.,  8  ft., 
)-in  .  6.  i-in,  4):  l-in,  3):  U-in  .  2  ft  10  in  ;  li-in,  2  ft.  4  in.  Following  is 
pn/.«  p<-r  pound  for  {-in.  and  larK'r,  in  1200-f).  roils: 

Boston      JO  34i  D.nver    $0  35J 

New  York H  KansasCity .34 

Cineinnsti i3J         San  Francisco .32 

rbiraxo     .  13  Seattle      34 

8t.  Paul  34  St   l-oui» 34 


PACKING — Prices  per  pound: 

Rubber  and  duck  for  low-pressure  steam «g 

Asbestos  for  high-pressure  steam !!!!***        l 

Duck  and  rubber  for  piston  packing '[ •' 

Flax,  regular ■.....'.'.','." 

Flax,  waterproofed .....'.'..'"        I ' 

Compressed  asbestos  sheet .....'        l 

Wire  insertion  asbestos  sheet \    « ' 

Rubber  sheet [[[ 

Rubber  sheet,  wire  insertion !!!!!!* 

Rubber  sheet,  duck  insertion .    ' ' 

Rubber  sheet,  cloth  insertion ' 

Asbestos  packing,  twisted  or  braided  and  graphited,  for  vaive  stems  and 

stuffing  boxes | 

Asbestos  wick,  J-  and  1-lb.  balls . . . 

REFRACTORIES — Following    prices    are    f.o.b.    works,    Pittsburgh: 

Chrome  brick net  ton     $175.00 

Chrome  cement    net  ton  75  00 

Clay  brick,   1st  quality  fireclay per    1000       50.00— $55  00 

Clay  brick,  2nd  quality per    1000       35.  00 —  4000 

Magnesite,  raw ton  30  00 —  35  00 

Magnesite,  calcined ton  32.00 —  35  00 

Magnesite,  dead  burned net  ton  32  00 —  35  00 

Magnesite  brick,  9  x  4J  x  2J  in net  ton        110.00— 125  00 

Sihca  brick per    1000       50.00—  60.00 

Standard  size  fire  brick,  9  x  4 J  x  2J  in.    The  second  quality  is  $4  to  $5  cheaner 
per  1000. 

St.  Louis — High  grade,  $55;    St.  Louis  grade,  $40. 
.  Birmingham — Fire  clay,  $50;  silica,  $50;  magnesite,  $1 10;  chrome,  $165. 

Chicago — Second  quality,  $25  per  ton. 

Denver — Silica,  $35  per  1000. 

RAILWAY  TIES — For  fair  siie  orders,  the  following  prices  per  tie  hold: 

7  In.  X  9  In.        6  In.  x  8  In. 
Material  by  8  Ft.  6  In.  by  8  Ft 

Chicago Plain  1 .  48  1 .  37 

San  Francisco Douglas  Fir— Green  1.35  .96 

San  Francisco Douglas  Fir — Creosoted  2.  70  1 .  92 

Prices  per  tie  at  Missour  mills  ;  St.  Louis  prices  about  25c.  higher: 


Untreated  A  Grade  White  Oak 
6x8x8 

No.  1 $0.59 

No.  2 77 

No.  3 90 


Red  Oak  Treated  A  Grade 
6x8x8 

No.  I $0.36 

No.  2 53 

No.  3 72 


7x9x8  treated  white  oak | . 05 

7x9x8  treated  red  oak .87 

FLOTATION  OILS — Prices  of  oils  for  flotation,  in  cents  per  gallon,  in 
barrels: 


Chicago 
In 
Bbl.       Car 


Denver . 

In  Bbl.  In  Car- 
Lots    load  Lots 


$0.70  $0  65 

.60  .57 

.40  .38 

.70  .65 

.40  .38 


$0.76 
.55 
.65 
.60 
.42 


$0.62 


New  York 
Pure  steam-distilled  pine  oil,  sp.  gr. 

0.925-0.94 $0.60 

Pure  destructively  distilled  pine  oil. . .  .60 

Pine  tar  oil,  sp.  gr.  1 .02  =  1 .035 35 

Crude  turpentine .45 

♦Hardwood  creosote,  sp.  gr.  0. 96-0. 99         .  23 
*  F.o.b.  Cadillac,  Mich. 

COTTON   WASTE — The  following  prices  are  in   cents  per  pound: 

New  York ~ 

Current  One  Year  Ago    Cleveland  Chicago 

White 11   00  to  13.00  13  00  16.50        12. 00  to  16.50 

Colored  mixed....     8. 50  to  12.00  10.00  13.00        II.  50  to  14.00 

WIPING  CLOTHS— Jobbers'  price  per  1000  is  as  follows: 

I3ixl3i  I3ix20l 

Cleveland $52.00  $58.00 

Chicago 48.00  50.00 

EXPLOSIVES — Price  per  pound  of  dynamite  in  small  lots  and  price  per  25 
lb.  keg  for  black  powder: 

Low  Freezing    • Gelatin 


20% 

New  York 

Boston $0.25J 


Cincinnati . 
Kansas  City. 

Seattle 

Chicago 

St.  Paul 

St.  Louis.  . .. 

Denver 

Dallas 

Los  Angeles. 


.19i 
.2U 

:i9i 

.20 

.20 

.18i 

.26 

.22 


40% 
$0  3li 
.28i 
.23} 
.27} 
.25J 
.23} 
.27} 
.27} 
.26 
.33} 
.29 


60% 
$0.38i 
.35} 
.29} 
.34} 
.32i 
.34 
.34} 
.34i 
.33 
.40} 
37 


80% 

42} 

44} 

44' 

44} 

43 

50} 


Black 
Powder* 
$2.50 
2.50 
2.45 
2.55 


2.45 
2.45 


2  55 

3!  05 


CHEMICALS 


SODIUM  CYANIDE — New  York  price  is  30c.  per  lb.;  Denver,  44c.; 
Chicago,  .31Jc.;  St.  Louis,  35c. 

SODIUM  SULPHIDE — In  New  York  the  price  per  pound  is  BJc.  for  con- 
centrated, 45c.  for  crystals.  The  St.  Louis  price  is  9Jc.  for  concentrated,  20c.  for 
fused ;  the  Chicago  price  is  7Jc.  for  concentrated,  3Jc.  for  crystals.  Concen- 
trated comes  in  500-lb.  drums,  the  crystals  in  440-lb.  bbl. 

ZINC  DUST — For  350  mesh  the  New  York  price  is  l6o.  per  lb.;  Chicago, 
16c.;  Denver,  14c.  f.o.b.  Pueblo;  St.  Louis,  16c. 

ALUMINUM  DUST— Chicago  price  is  $1 .  65  per  lb. 

MINERS'  LAMP  CARBIDE — Prices  net  f.o.b.  cars  at  warehouse  points. 


Union 
100-Lb.  Drums 
Per  Ton 
East  of  the  Mississippi,  North  of 

Chattanooga $106  00 

Southeastern  portion  U.  S.  A 1 1  5   50 

Texas  (except  Kl  Paso) 1 24  00 

K\  I'aso,  Texas 1 26  00 

Denver,  Colo 124   00 

WcBt  Coast 129.00 


Cameo  Union 

100-Lb  Drums  25-Lb.  Drums 


Per  Ton 

Per  Drum 

$101    00 

$1   52 

110.50 

119   00 

121    00 

119  00 

124.00 
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GOLDEN  EAGLE  MINE  SHAFT  AND  HOIST  HOUSE,  WITH    .MII>L  IN  BACKGROUND 

Reopening  the  Golden  Eagle  Shaft 


By  F.  dean  BRADLEY* 


The  shaft  at  the  Golden  Eagle  mine  at  Hayden- 
hill,  Calif.,  was  reopened  early  in  1917  after 
being  neglected^ince  1912.   Caving  had  occurred 


throughout  the  greater  part  of  its  depth,  and  the 
old  timber  was  practically  worthless.  Retimber- 
ing  was  done  with  fetv  mishaps  and  at  how  cost. 


A  FTER  several  years  of  idleness,  the  Golden  Eagle 
hX  mine  at  Haydenhill,  Calif.,  was  reopened'  in 
^  -*-  1917.  Up  to  1915,  repair  work  had  been  done  on 
he  levels  to  keep  them  open,  but  the  shaft  had  been 
leglected  except  for  such  work  as  was  imp9ratively 
leeded.  The  mine  was  under  water  to  about  the  600 
evel.  The  sump  was  a  little  below  the  800  hvel.  The 
vorkings  were  open  during  the  summer  of  1916  to  a 
♦oint  below  the  300  level,  but  had  been  closed  for  a 
ear  or  more  between  the  fourth  and  fifth  levels,  to 
i^hat  extent  it  was  not  known. 

The  exceedingly  wet  winter  and  spring  of  1916  and 
917  created  serious  difficulties  underground,  as  well 
s  on  the  surface.  When  the  reopening  of  the  mine  was 
ndertaken,  in  the  late  spring  of  1917,  it  was  found  that 

•With  National  Metals  and  Chemical  Co.,  San  Francisco,  Calif. 
'The  mine  has  been  closed  since  this  article  was  written. 


further  caving  had  taken  place  around  the  100  level, 
although  the  shaft  was  still  open.  Bulkheads  had  been 
built  across  the  manway  compartment  on  all  levels,  and 
in  both  compartments  on  the  400  level,  before  the  mine 
closed  down.  Other  than  these  few  facts,  little  was 
known  of  the  real  condition  of  the  shaft. 

The  old  timbers  near  the  surface  were  badly  out  of 
line,  but  an  average  was  established  with  a  plumb  line, 
and  the  new  collar  and  headframe  were  set  to  that. 
The  collar  was  about  16  ft.  above  the  natural  slope  of 
the  ground,  so  that  removal  and  replacement  of  the 
superstructure  were  comparatively  easy.  Examination 
of  available  sets  gave  evidence  that  most  of  the  timber 
above  the  water  level  would  have  to  be  renewed,  and, 
as  it  would  be  necessary  to  use  green  timbers  through- 
out, it  was  decided  to  make  them  as  light  as  possible 
by  cutting  the  size  to  8  x  8  in.  whenever  an  entirely  new 
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set  was  placed,  instead  of  the  8  x  10  in.  formerly  used. 
The  old  sets'  were  framed  with  a  dovetail,  the  wall 
plates  extending  about  six  inches  beyond  the  end  plate, 
forming  a  joint  like  that  commonly  used  for  the  divider 
in  the  ordinary  method  of  framing.  The  post  daps  were 
or.ly  i  in.  deep,  which  was  found  unsatisfactory  as  work 
proceeded.  Many  of  the  old  posts  had  slipped  out  of 
their  pockets  because  of  the  shallowness  of  the  latter. 
Framing  of  the  new  sets  was  started  in  the  same  way, 
with  the  idea  of  economizing  on  material  by  using  all 
the  old  timber  which  was  sound.  This  plan  was  soon 
abondoned.  Aside  from  the  fact  that  most  of  the  sets 
removed  were  decayed  beyond  all  usefulness,  it  was 
found  that  the  method  of  framing  proposed  made  much 
extra  work  in  the  shaft.  When  the  sets  were  hung,  it 
always  took  two  men  to  set  the  end  plates  in  place  and 
block  them,  as  there  was  nothing  to  keep  them  from  fall- 
ing out  until  they  were  firmly  blocked  together. 

Method  of  Timbering  Modified 

The  regular  shaft  set,'  having  a  horn  on  each  end 
of  all  four  plates,  which  enabled  them  to  be  supported 
by  the  hanging  rods  until  blocked,  was  adopted  and 
thereafter  the  work  moved  more  rapidly.  The  post 
daps  were  cut  one  inch  deep,  and,  behind  the  lagging, 
keyboards  of  2  x  8-in.  timber  were  used.  It  was  thought 
that  this  would  give  the  same  strength  in  timber  as  the 
sets  of  8  x  10-in.  stuff,  except  that  the  lagging  stood  in 
two  inches  nearer  the  shaft  on  all  four  sides  and  saved 
a  great  deal  of  unnecessary  trimming,  where  the  ground 
had  squeezed  in  or  the  new  line  crowded  the  wall. 

In  all  cases  where  the  ground  had  caved,  the  old 
timbers  were  utilized  for  filling,  so  that  no  pressure 
came  against  the  lagging.  This  was  found  to  be  a 
serious  defect  in  the  old  timbering.  Sawed  2-in. 
lumber  was  substituted  for  the  split  lagging  formerly 
used ;  the  latter  was  about  six  inches  wide  and  of  vari- 
able thickness,  blocks  or  wedges  being  required  for  each 
piece,  and  could  not  be  used  after  adopting  the  key 
board.  There  were  several  thousand  of  these  cut  dur- 
ing former  operations,  and  it  caused  much  regret  at  first 
that  they  could  not  be  used,  but  they  subsequently  be- 
came valuable,  as  will  be  shown. 

Delicate  Problem  Encountered  Near  100  Level 

Most  of  the  timber,  though  badly  decayed,  stood 
firmly  in  place,  and,  in  the  beginning,  the  working 
platform  was  put  on  the  set  below  that  which  the  men 
were  removing.  All  went  well  until  near  the  100-level 
station.  A  reconnaissance  had  been  made  of  this  sec- 
tion, a  bulkhead  placed  on  both  sides  of  the  shaft,  and 
other  mea.sures  taken  to  prevent  serious  accident,  should 
more  caving  occur.  The  inspection  showed  two  sets 
out  above  the  level  and  10  or  12  tons  of  rock  on  the 
bulkhead  in  the  manway.  The  station  timbers  were 
sound  and  the  station  was  open. 

The  problem  was  considered  delicate  but  not  impos- 
sible. The  only  way  it  could  be  safely  approached  was 
by  proceeding  from  the  top.  There  was  no  way  to 
dispose  of  the  waste  in  the  manway,  and  any  disturb- 
ance of  it  there  might  start  a  run  from  above.  The 
station  waa  only  half  the  width  of  the  shaft,  the  other 


»Thl»  tjrp*  of  let,   Hhown    In    Storms'    "Tlmberlnar,"   being   used 
at  tiie  Arsoniiut  ahaft 

■Se*  Stornui'  "Timbering."  p    79. 


side  being  bulkheaded  and  filled.  The  fallen  timbers 
had  lodged  crosswise  in  the  shaft,  so  that  the  mass 
appeared  substantial  and  not  likely  to  fall  out  unless 
disturbed.  Safety  ropes  were  provided  for  the  men 
in  case  any  movement  took  place. 

About  4:30  o'clock  in  the  afternoon  of  the  day  when 
the  top  of  the  cave  was  reached,  the  platform,  on  which 
two  men  were  standing,  suddenly  settled  and  dropped 
them  about  two  feet  onto  the  muck.  At  the  same  time, 
the  set  they  were  removing  pushed  in,  and  the  soft 
loose  material  filled  around  them,  so  that  help  was  re- 
quired to  get  them  out.  Neither  was  injured,  and,  after 
the  first  scare,  they  returned  to  work.  This  was  the 
only  warning  that  was  given  of  what  soon  followed. 

There  was  no  further  movement,  and  everything  stood 
well  until  after  the  men  were  extricated.  The  debris 
had  been  cleaned  dovm,  the  bulk  of  the  old  timber  re- 
moved and  the  new  secured  by  the  hanging  rods,  when 
about  10  o'clock  in  the  evening,  as  suddenly  as  before, 
the  whole  mass  of  rock,  timbers  and  supports  beneath 
the  men  went  down,  leaving  the  shaft  open  for  over 
100  ft.  below.  One  man  was  standing  on  a  wall  plate 
and  the  other  grasped  a  safety  rope  when  he  felt  the 
platform  moving,  but  no  one  was  injured.  This  was  the 
nearest  approach  to  a  serious  accident  that  occurred 
during  the  entire  progress  of  the  shaft  work. 

An  examination  of  the  damage  showed  the  shaft  to  be 
stripped  clean  of  timber  to  within  about  30  ft.  of  the 
220  level,  where  the  fallen  material  had  lodged.  The 
station  at  the  100  level  remained  open,  although  all  the 
timber  in  the  shaft  at  this  point  was  gone.  A  large 
hole  had  opened  on  the  west  end  of  the  shaft,  where 
the  cave  had  started,  but  probably  not  over  30  tons  of 
rock  had  come  out.  The  weight  of  this  on  the  bulkhead, 
however,  had  been  sufficient  to  break  the  old  timbers 
supporting  it,  and  those  below,  being  half  rotten,  could 
not  stand  the  impact  when  they  fell.  None  of  the  ne^ 
timber  had  been  disturbed. 

Shaft  Caved  From  500  to  300  Level 

A  swinging  platform  was  then  suspended  from  th( 
solid  sets  above,  a  few  more  sets  of  hanging  rods  were 
installed,  and  work  proceeded  as  before.  From  thi5 
point  to  the  220  level  a  set  was  placed  every  shift.  II 
was  necessary  to  crib  from  the  220-level  station  t( 
about  20  ft.  above  it,  as  the  station  supports  were  gone 
This  landing  was  caught  up  and  reopened,  and  worl 
was  resumed  in  the  shaft  on  the  somewhat  perilous  foot 
ing  offered  by  the  caved  material.  Every  precautior 
was  taken  to  safeguard  the  men  in  case  the  materia 
should  break  through  into  the  open  shaft.  The  miners 
relaxed  their  tension,  however,  as  the  work  proceedec 
on  down  past  the  300,  to  400,  and,  at  last,  the  530  level 
before  any  sign  of  timber  in  place  appeared.  It  sub 
sequently  developed  that  the  caving  had  started  at  thi 
fifth  level  and  had  continued  upward,  a  section  at  i 
time,  until  it  was  well  above  the  300  level.  This  was  de 
termined  by  the  occurrence  of  the  caved  material  ii 
layers  of  timber,  large  boulders  and  fine  rock,  in  thei: 
respective  orders,  followed  by  succeeding  series  lyinj 
in  the  same  way. 

After  passing  the  220  level,  the  whole  north  side  o 
the  shaft  became  loose,  so  that  blocking  would  not  hold 
Until  the  300  level  was  reached,  the  old  timber  mixe* 
with  the  rock  served  to  hold  it  in  place  long  enough  t 
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permit  placing  stulls  between  the  solid  ends  to  block 
against.  There  was  enough  solid  ground  at  the  300 
level  to  hold  bearers,  and  the  timber  was  well  anchored 
ihere.  From  that  point,  however,  the  ground  grew 
aeavier  and  contained  less  old  timber  to  bind  it.  About 
3ight  sets  below,  the  cave  opened  out  to  include  both 
ends,  leaving  only  one  solid  wall  on  the  south  side.  Here 
was  encountered  the  first  real  difficulty. 

Ground  Too  Heavy  for  Shaft  Sets  Used 

I  Six  sets  of  hanging  rods  had  been  in  use  from  the 
100  level  down.  As  is  the  usual  practice,  the  top  one 
was  removed  as  each  new  timber  set  was  swung.  New 
[material  was  ordered,  but  was  delayed  in  reaching  the 
mine.  Every  bolt  or  scrap  that  could  be  welded  to  make 
a  rod  of  sufficient  length  was  used  to  make  hanging 
rods.  Forepoling  had  been  resorted  to  as  soon  as  the 
loose  material  would  no  longer  stand,  and  the  angle 


FIG.    1 


FIG.    2 


taken  by  the  spiling  into  the  caved  rock  apparently 
allowed  enough  surface  to  be  exposed  to  downward 
pressure  to  throw  a  heavy  vertical  strain  on  the  stulls, 
which,  in  turn,  communicated  their  forces  through  the 
blocking  to  the  timber  sets.  These  were  taking  weight 
to  such  extent  that  the  washers  on  the  top  rods  were 
cutting  deeply  into  the  wall  plates.  It  was  apparent 
that  no  more  rods  could  be  moved.  On  the  other  hand, 
there  was  no  place  an  ordinary  bearing  timber  could 
be  set.  To  stop  work  and  wait  for  material  for  hanging 
rods  would  cause  the  loss  of  most  of  the  crew,  which 
had  been  secured  with  considerable  difficulty.  The  situa- 
tion called  for  emergency  treatment. 

Cantilever  Bearer  Set  Remedies  Trouble 

'  In  former  years  I  had  had  experience  in  bridge  work, 
and  believed  that  a  cantilever  could  be  employed  in  this 
case.  The  rock  of  the  south  wall,  as  stated  above,  was 
solid  and  stood  almost  vertically.  In  this  two  hitches 
were  cut,  the  lower  to  take  an  angular  strut  from  above ; 
the  upper  in  the  form  of  a  niche  with  top  and  bottom 
bearing  (Fig.  1).  A  horizontal  bearer  was  inserted 
in  the  latter,  the  strut  meeting  it  about  12  in.  inside 
the  north  wall  plate  so  as  to  form  an  overhang  and 
transmit  the  pressure  from  the  north  side  in  such  a 
manner  that  the  south  end  reaction  would  be  upward 
against  the  top  of  the  rock  niche.     The  north  end  of 


the  bearer  was  then  blocked  to  the  stulls,  whose  side 
pressure  naturally  prevented  its  revolution  about  the 
inclined  strut. 

As  it  was  necessary  to  go  several  feet  above  the  lowest 
5;et  to  find  solid  bearings,  it  was  not  possible  to  line 
these  braces  with  the  timbers,  so  two  of  them  were 
placed  inside  the  end  plate  and  divider  in  the  manway 
compartment.  The  braces  in  no  way  interfered  with  the 
operation  of  sinking,  and,  when  solid  bearings  were  at 
last  secured  on  both  sides  of  the  shaft,  they  were  re- 
moved so  as  not  to  obstruct  the  passage  for  air  pipe 
or  other  equipment.  The  settling  on  the  north  side 
stopped  immediately  after  these  braces  were  blocked, 
and  it  was  possible  to  take  out  the  hanging  rods  for  the 
sets  below.  The  arrival  of  the  iron  later  obviated  the 
necessity  for  resorting  to  this  treatment  again. 

From  the  400  level,  where  the  last  bearing  timbers 
were  placed,  to  the  530  level  there  was  little  solid  rock. 
In  places,  all  four  sides  of  the  shaft  were  loose  and  had 
to  be  spiled  all  around.  Where  this  was  necessary  the 
outside  lagging  was  reinforced  half  way  by  an  additional 
stull,  or  bridge,  which,  in  turn,  had  to  be  supported  by 
the  shaft  sets.  To  overcome  undue  pressure  on  the  sides 
of  the  posts  at  these  points,  additional  reinforcement 
was  jumped  in  between  the  end  plates  of  the  two  sets 
(Fig.  2). 

In  order  that  the  supply  of  dry  split  lagging,  which 
was  adopted  for  spiling,  might  not  be  exhausted,  the 
spiling  was  driven  with  two-  or  three-inch  spacing, 
except  where  the  rock  was  too  fine.  This,  of  course, 
necessitated  lagging  the  shaft  timbers  to  secure  the 
shaft  against  falling  rocks,  so  a  modification  of  the 
ordinary  method  of  bridging  was  made.  This  is  shown 
in  Fig.  2,  where  it  appears  that  the  spiling  bear  against 
an  outer  bridge  instead  of  against  the  wall  plate,  as 
would  be  the  case  if  they  had  been  placed  tightly  to- 
gether. The  saving  in  spiling  as  compared  with  Fig.  1 
is  noteworthy. 

Few  Accidents  Mar  Work's  Progress 

No  stoping  had  been  done  below  the  530  level,  and 
the  ledge  was  far  enough  from  the  shaft  to  cause  no 
damage  from  sloughing,  so  from  here  to  the  water 
level,  a  distance  of  565  ft.,  the  work  became  more  or 
less  of  a  routine  order.  Timber  in  place  was  found 
one  set  above  the  water,  where  a  mass  of  loose  timber 
was  lodged,  forming  a  perfect  mat  for  the  caved  ma- 
terial. The  debris  penetrated  to  about  10  ft.  below  the 
water  surface.  Beneath  the  surface  of  the  water 
the  old  timbers  were  sound,  although  considerably  out 
of  alignment.  It  was  unnecessary  to  replace  them,  so 
it  was  easy  to  bail  water  and  repair  from  here  on. 

About  40  ft.  from  the  sump,  the  material  which  had 
escaped  the  self-constructed  bulkhead  was  encountered 
and  had  to  be  shoveled  out.  The  shaft  was  very  wet 
after  its  several  years  of  soaking,  but,  aside  from  being 
uncomfortably  warm,  the  work  during  the  last  few 
shifts  was  not  troublesome.  The  entire  job  was  com- 
pleted with  only  minor  injuries  to  four  or  five  em- 
ployees, nearly  all  of  which  could  have  been  avoided 
v/ith  proper  care  on  the  part  of  the  men.  In  connecting 
the  new  with  the  first  few  sets  of  old  timbers,  the  plumb 
lines  showed  a  difference  of  i  in.  at  the  ends  and  li  in. 
at  the  sides,  which  was  somewhat  remarkable  consider- 
ing the  approximate  starting  point  for  the  collar. 
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Not  the  least  interesting  feature  in  connection  with 
his  work  was  the  cost.  Though  it  is  hardly  to  be  claimed 
that  the  job  would  have  been  undertaken  had  the  facts 
been  known,  the  following  figures  are  the  best  proof  of 
the  results  obtained  as  compared  with  the  cost  of  sink- 
ing a  new  shaft :  Direct  shaft  costs,  including  foreman, 
timber,  fuel,  and  necessary  materials,  $14,497.87;  gen- 
eral overhead  expense  for  seven  and  one-half  months, 
$3,781.17;  total  cost,  $18,279.04.  Total  shaft  recovered, 
810  ft.;  direct  cost  per  foot,  $17.89;  total  cost  per  foot, 
$22.57. 

The  Golden  Eagle  shaft  has  one  manway  and  one 
hoisting  compartment,  each  4  ft.  8  in.  by  5  ft.  8  in.  in 
the  clear.  The  sets  are  5  ft.  2  in.  between  centers  and 
are  fully  lagged.  It  is  believed  that  to  have  sunk  a  new 
shaft  of  the  same  dimensions  and  as  well  timbered,  with 
the  present  prices  for  labor  and  supplies,  would  have 
cost  well  over  $30  per  foot. 


Molybdenite  Near  Falcon  Lake, 
Manitoba 

The  report  of  the  Canadian  Geological  Survey  for 
1917  contains  a  paper  by  C.  L.  Bruce  on  the  region 
near  Falcon  Lake,  Manitoba,  near  the  Ontario  bondary, 
where  occurrences  of  molybdenite  have  been  found  and 
claims  have  recently  been  staked.  Falcon  Lake  drains 
into  Shoal  Lake,  and  thence  flows  south  into  the  Lake 
of  the  Woods.  During  the  summer  Falcon  Lake  may  be 
reached  from  Ingolf,  on  the  Canadian  Pacific  Ry., 
by  canoe  through  Long  Pine  and  West  Hawk  Lakes,  and 
also  by  way  of  the  Falcon  River  from  Shoal  Lake. 
Through  the  winter  months  connection  may  be  made 
with  the  railway  by  road. 

The  country  shows  the  typical,  broken,  lake-dotted 
character  of  the  pre-Cambrian  period,  and  has  some- 
what greater  relief  than  most  areas  having  similar 
rocks.  The  oldest  rocks  consist  of  a  volcanic  complex 
of  schists  and  ellipsoidal-weathering  greenstones,  in- 
volved in  which  are  certain  areas  of  sedimentary  rocks, 
which  have  not  yet  been  separately  mapped.  The  vol- 
canics,  and  probably  the  sediments  as  well,  are  in- 
truded by  a  fresh,  reddish  to  gray  granite-gneiss,  which 
forms  the  country  rock  to  the  northwest  and  southeast 
of  the  narrow  belt  of  basic  rocks  between  West  Hawk 
Lake  and  Falcon  Lake.  West  of  Finnel  Lake,  which 
lies  just  north  of  Falcon  Lake,  there  are  many  areas 
of  ellipsoidal-weathering  greenstone. 

On  the  northwest  side  of  the  basic  belt,  near  the 
Keewatin-Laurentian  contact,  a  large  number  of  peg- 
matite dikes  of  all  sizes  cut  the  older  formation.  Most 
of  these  are  entirely  within  the  schist  and  greenstone, 
but  the  largest  one  visible  may  be  the  pegmatitic 
edge  of  the  main  body  of  gneiss.  The  pegmatites  oc- 
cur in  a  belt  lying  parallel  to  the  approximate  line  of 
contact  between  the  two  formations,  and,  though  not 
continuous,  form  a  zone  about  two  miles  long  north 
of  Falcon  Lake.  It  is  along  this  zone  that  claims  have 
been  staked  for  molybdenite.  The  pegmatites  consist 
principally  of  a  pink-weathering  feldspar  and  quartz, 
.some  of  the  rocks  being  almost  entirely  feldspar,  though 
others  appear  to  grade  into  typical  quartz  veins.  Mus- 
covite is  a  common  constituent  of  the  pegmatites,  and 
beryl  is  found,  although  rarely.     Some  molybdenite  oc- 


curs in  most  of  the  pegmatite  dikes,  and  one  sampl 
showed  native  bismuth  associated  with  the  molybdenite 
The  molybdenite  is  found  with  the  following  physic| 
characters:  (1)  As  a  constituent  of  typical  pegmatitf 
dikes;  (2)  in  equigranular  granitic  dikes,  and  (3)  i; 
quartz  veins.  . 

In  the  typical  pegmatite  dikes,  the  molybdenite  ofii 
curs  as  crystals,  varying  from  a  fraction  of  an  inch  uj 
to  two  inches  in  diameter.  The  size  of  the  larger  in 
dividuals  seems  to  vary  according  to  the  distance  o 
the  dike  from  the  parent  granite  mass,  the  larger  crys 
tals  being  found  in  the  dikes  close  to  the  edge  o 
the  main  granite  area.  In  these  dikes,  however,  the  tota 
amount  of  molybdenite  present  is  not  greater,  an^ 
possibly  is  even  less,  than  in  those  further  from  the  in; 
trusive.  In  the  equigranular  dikes  the  molybdenit 
crystals  are  much  smaller,  occurring  in  small  hexagons 
plates.  In  quartz  veins  molybdenite  flakes  are  foua 
in  veinlets  traversing  the  quartz.  The  molybdenite 
bearing  quartz  veins  are  not  large  and  contain  to 
little  of  the  mineral  to  make  them  workable,  even  if  the; 
were  of  sufficient  size.  The  equigranular  dikes  carr; 
more  molybdenite  than  the  other  types,  but  all  thos 
seen  were  too  small  to  be  important. 

In  the  pegmatites  it  is  difficult  to  obtain  an  idea  o 
the  proportion  of  molybdenite.  The  crystals  are  scat 
tered  irregularly  through  the  quartz  and  feldspar,  s 
that  a  face  showing  no  crystals  may  show  several  whe: 
a  thin  layer  has  been  broken  off.  Ordinary  samplin, 
under  such  conditions  is  worse  than  useless.  The  onl 
method  of  forming  an  accurate  estimate  of  the  conten 
of  a  vein  is  to  remove  and  mill  a  large  quantity.  Judg 
ing  from  dike  material  broken  from  the  face  of  a  sma 
open  cut,  the  molybdenite  content  is  less  than  0.25% 
At  this  place  the  dike  is  from  2i  to  3  ft.  wide  and  ha 
been  open  cut  for  20  ft.  to  a  depth  of  3  ft.  The  peg 
matitic  material  breaks  easily,  and  a  small  quantity  o 
almost  pure  molybdenite  could  no  doubt  be  produce 
by  cobbing  such  material,  but  it  is  doubtful  whether  thi 
could  be  done  economically  with  a  product  of  such  Iot 
grade  as  this  seems  to  be.  However,  the  accessibilit 
of  the  district,  the  large  number  of  well-exposed  dike 
varying  from  2  to  12  ft.  in  width,  and  the  ease  wit 
which  a  considerable  quantity  of  the  material  could  b 
taken  out,  without  expensive  mining  machinery,  mak 
it  possible  that  this  prospect  might  be  commercial! 
worked  at  this  time. 

The  molybdenite  content  will  probably  continue  cor 
stant,  but  the  depths  to  which  the  dikes  extend  cannc 
be  foretold.  As  they  undoubtedly  join  the  parent  maa 
of  granite  below,  the  depth  from  the  surface  to  whic 
they  reach  depends  upon  the  altitude  of  the  granite,  t 
be  ascertained  only  by  drilling  or  underground  worl 


Wolfram  in  Bohemia 

Tungsten  ores  are  now  being  mined  successful^ 
from  old  mines  in  Zinnwald,  Bohemia,  that  had  foi 
merly  been  abandoned,  according  to  a  German  periodici 
quoted  in  Commerce  Reports.  The  production  0 
wolfram  ore  in  Austria  prior  to  the  war  was  negligibl» 
but  the  old  mines  in  the  Zinnwald  district  alone  hav 
since  1914  yielded  93,000  metric  tons  of  wolfram  on 
Nearly  all  the  ore  is  shipped  across  the  border  to  Saxon 
to  be  smelted. 
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Standardization  of  Mining  Methods 
II — Standard  Machine-Drill  Rounds 


By  CHARLES  A.  MITKEf 


The  purpose  of  the  article  is  not  to  deduce  a 
new  principle  but  to  present  an  outline  of  a 
course  of  procedure  folloived  by  a  mine  organi- 
zation in  the  development  and  adoption  of  a 
standard  machine-drill  round,  which,  urith  slight 
variation,  would  be  suitable  for  all  classes  of 
ground.  Results  obtained  from  old  types  of  drill 
rounds  were  considered,  and,  by  careful  experi- 
mentation, a  design  was  evolved  which  accom- 
plishes a  maximum  advance  for  the  amount 
of   drilling    done    and    the    explosive    consumed. 

THOUGH  different  operations  connected  with  the 
driving  of  drifts  and  raises  are  important,  in  that 
they  have  a  bearing  on  the  cost,  they  are,  never- 
theless subordinate  to  the  actual  drilling.  Success  in 
drilling  depends  largely  on  the  type  of  machine-drill 
round  which  is  used,  and  involves  a  number  of  im- 
portant questions,  such  as  the  "depth  of  round  to  be 
pulled"  (advance),  "placing  of  the  cut,"  and  "direction 
and  number  of  holes  necessary." 

Too  Little  Consideration  Given  to  Cost  of 
Breaking  Ground 

The  character  of  machine  rounds  is  of  the  greatest 
importance  as  well  as  being  a  determining  factor  in  the 
cost  of  breaking  ground  when  drifting  and  raising,  but 
it  is,  in  a  great  measure,  left  to  the  individual  judgment 
of  the  miner,  who  follows  the  old-time  method  employed 
in  hand  drilling  and  places  his  round  according  to  the 
slips,  fractures,  or  crevices  which  appear  in  the  face 
of  the  rock.  This  he  believes  to  be  of  the  utmost  im- 
portance, the  only  other  worthy  consideration  being 
the  number  of  holes  to  be  drilled.  If  the  ground  does 
not  break  satisfactorily,  more  holes  are  considered  neces- 
sary, and  the  prevailing  idea,  not  only  among  the  miners 
but  among  many  shift  bosses  and  foremen,  is  that  the 
principal  factor  governing  the  breaking  of  ground  is 
the  number  of  holes  drilled,  without  special  regard  to 
the  direction  in  which  they  are  driven,  except  that  their 
position  is  determined  by  the  faults  and  slips  occurring 
in  the  face.  In  fact,  it  is  a  common  practice,  in  cases 
where  a  drill  round  does  not  break,  for  the  foremen  and 
bosses  to  order  the  miner  to  "put  in  more  holes,"  without 
making  mention  of  the  direction  or  depth  they  should 
be  driven. 

An  estimate  of  the  average  advance  per  round  in 
ordinary  ground  would  be  from  34  to  4i  ft.,  with  5  ft. 
considered  good  work.  At  present,  practically  all  rounds 
are  drilled  from  6  to  18  in.  deeper  than  the  actual  ad- 
vance made.  Many  miners  drill  5  ft.  per  round,  but  the 
total  footage  made  at  the  end  of  the  month  will  average 
only  .3  ft.  per  round.  This  is  due  almost  entirely  to  the 
character  of  the  round. 

*The  second  of  a  series  of  articles  which  bcyan  in  the  Nov.  !• 
issue. 

tMininp   engineer.    Kisbee.    Ai-izona. 


In  rounds  where  the  advance  is  far  less  than  the 
ground  drilled,  the  fault  in  nearly  every  case  lies  in 
the  position  of  the  cut  holes,  as  the  round  will  usually 
break  no  deeper  than  the  depth  of  the  cut  holes,  regard- 
less of  what  depth  the  other  holes  are  drilled.  Conse- 
quently, on  the  position  and  depth  of  the  cut  holes 
depends  the  distance  of  advance  of  the  round. 

Earlier  Types  of  Piston  Drills  Responsible  for 
Lower  Position  of  Cut  Holes 

The  old  type  of  piston  drill,  with  which  many  miners 
gained  their  first  experience  in  machine  drilling,  is  re- 
sponsible for  the  placing  of  the  cut  holes  in  the  bottom 
of  the  drift,  as  it  was  necessary  to  point  the  holes 
downward,  although  this  is  a  difficult  position  from 
which  to  break  the  ground  when  the  round  is  blasted. 
Experience  has  proved  to  the  miners  that  it  is  possible 
to  break  the  ground  with  this  type  of  round;  therefore 
it  is  hard  for  them  to  believe  that  a  round  having  the 
cut  holes  placed  in  some  other  position  may  give  not 
only  equally  good  results,  but  even  better,  and  do  more 
toward  removing  all  the  ground  drilled  than  was  pos- 
sible with  the  old  type  of  round.  No  round  is  advanced 
more  than  the  depth  of  the  holes  drilled,  but  the  purpose 
in  working  out  a  standard  round  is  to  determine  upon 
the  type  which,  under  average  conditions,  will  break 
all  of  the  ground  drilled,  in  both  short  and  deep  rounds. 
By  accomplishing  this,  the  average  footage  per  man  per 
shift  would  be  considerably  increased,  and  this  would 
necessarily  result  in  a  decrease  in  cost. 

Standard  Round  Customary  in  Tunnel  Work 

The  realization  of  the  advantage  of  evolving  a  stand- 
ard round,  though  comparatively  novel  in  mining,  is  not 
new  in  tunnel  work,  in  the  performance  of  which  rounds 
are  usually  driven  on  contract,  and  it  is  to  the  interest 
of  the  contractor  to  develop  a  round  that  will  remove 
the  most  ground  with  the  least  drilling  and  a  minimum 
amount  of  powder.  Remarkable  results  have  been  ob- 
tained in  tunnel  driving,  as,  for  example,  in  the  work  at 
the  Mount  Royal  tunnel,  in  which  a  record  of  810  ft.  per 
month  was  established;  in  operations  by  the  Arizona 
Copper  Co.,  showing  799  ft.  per  month,  and  by  the 
Laramie-Poudre,  653  ft.  per  month;  and  at  the  present 
time  a  tunnel  is  being  driven  in  the  Southwest  that 
averages  20  ft.  per  day,  or  10  ft.  per  shift.  Though 
the  advance  secured  by  the  use  of  deep  rounds  in  tunnel 
work  cannot  be  attained  in  small  mining  drifts,  never- 
theless a  type  of  round  may  be  used  which  will  show  a 
material  average  increase  in  the  footage  over  records 
made  with  the  old  type  of  rounds. 

Development  of  the  Standard  Round 

Some  time  ago,  in  an  effort  to  secure  a  type  of  round 
which  would  break  practically  all  of  the  ground  drilled 
and  which  might  be  considered  as  a  standard  for  aver- 
age conditions,  a  number  of  experiments  were  made  at 
the  Copper  Queen  mine.     These  were  carried  on  in  all 
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kinds  of  ground  and  under  varying  conditions,  so  as  to 
establish  a  basis  for  a  round  which  could  be  adopted  as 
standard. 

One  of  the  difficulties  encountered  in  conducting  these 
experiments  was  the  opposition  of  the  older  men  who 
had  been  mining  from  15  to  25  years.  "I  have  been 
mining  for  20  years,  and  none  of  these  young  fellows 
'round  here  can  tell  me  how  to  put  in  a  round";  "These 
blueprint  rounds  can  only  be  drilled  in  the  office  on 
paper,  but  not  in  the  mine  underground,"  and  similar 
expressions  reflect  the  opposition  that  the  proposition 
encountered.  However,  when  it  was  properly  explained 
to  the  men  that  the  company  would  assume  all  responsi- 
bility in  regard  to  breaking  the  ground,  and  that  if  the 
round  failed  there  would  be  no  discredit  to  the  miner, 
they  did  their  best  with  the  particular  round  in  question 
and  afterward  frequently  presented  other  types  of 
rounds  with  which  they  desired  to  experiment.  Another 
obstacle  which  had  to  be  overcome  was  the  objection  of 
the  men  to  the  use  of  one  type  of  round  in  all  classes 
of  ground,  regardless  of  fractures,  water  courses,  faults 
and  other  irregularities  encountered.  In  their  opinion 
these  variable  conditions  required  special  types  of 
rounds,  the  position  and  number  of  holes  varying  ac- 
cording to  the  situation  of  the  fractures  and  faults  in 
the  face,  all  of  which  should  be  taken  into  account. 

Experimental  Types  Used  in  Development  of 
Standard  Round 

Some  of  the  experimental  types  of  rounds  which  have 
been  tried  out  should  prove  of  interest.  Fig.  1  repre- 
sents the  old  type  of  12-hole  round,  with  the  cut  holes 
placed  at  the  lower  part  of  the  drift  face.  The  machine 
column  and  arm,  upon  which  a  No.  18  Leyner  was 
mounted,  is  diagrammed  at  the  right.  The  height  of 
the  arm  above  the  bottom  of  the  drift  was  7i  ft.  when 
the  back  hole  was  drilled.  It  was  lowered  1  ft.  for 
the  three  breast  holes,  then  lowered  to  6  ft.  in  height 
for  the  next  six  holes,  and  finally  the  machine  was  low- 
ered as  far  as  possible  for  the  two  lifters.  This  round 
was  drilled  in  average  ground.  Fig.  lA  is  a  side  view 
of  the  same  round,  and  shows  where  the  holes  bottomed 
when  the  round  was  drilled  6  ft.  in  depth.  However, 
when  the  shots  were  fired,  the  actual  advance  at  the 
drift  was  only  4  feet. 

Another  drift  was  begun  in  somewhat  harder  ground, 
and  the  round  shown  in  Fig.  2  was  tried  out.  The 
lay-out  is  almost  identical  with  that  shown  in  Fig.  1, 
although  the  miner  who  did  the  drilling  claimed  he 
was  using  an  absolutely  new  design  of  round.  The 
results  obtained  were  similar  to  those  secured  in  the 
round  shown  in  Fig.  1. 

Fig.  3  shows  a  round  used  in  softer  ground,  and  con- 
sequently a  fewer  number  of  holes  were  required.  The 
round  was  drilled  to  a  depth  of  5  ft.  The  actual  advance 
was  only  4i  feet. 

A  13-hole  round  drilled  in  hard  ground,  with  the 
depth  to  which  each  hole  was  drilled,  is  .shown  in  Fig.  4. 
In  blasting,  a  50-lb.  box  of  40%  gelatin  was  used,  and 
3*  ft.  of  ground  was  broken,  leaving  the  face  well 
squared  up. 

The  nine-hole  round  shown  in  Fig.  5  was  drilled  in 
uniformly  soft  porphyry.  In  one  drift  4.4  ft.  of  advance 
was  made  during  each  of  10  consecutive  days,  5i  ft. 
being  the  average  depth  of  each  round.     Sixty  sticks 


of  30%  gelatin  per  round  were  used  in  this  instance. 

Fig.  6  shows  the  plan  followed  in  a  13-hole  round 
that  was  used  in  a  number  of  drifts  driven  in  good 
average  ground,  the  arrows  in  the  face  showing  where 
the  holes  bottomed.  One  drift  showed  an  advance  of 
5J  ft.  for  13  consecutive  days.  This  type  of  ix)und 
represented  something  new  for  the  miners,  and  they 
first  ridiculed  it  by  calling  it  a  "blueprint  round." 
However,  when  the  men  discovered  the  footage  which 
they  could  make  by  this  arrangement  of  holes,  they 
did  not  hesitate  to  use  it  in  their  work. 

Fig.  7  shows  a  14-hole  round,  which  was  used  in  hard 
ground.  The  rounds  described  in  Figs.  2  and  4  were 
tried  in  this  exceptional  ground,  but  as  a  rule  the  ad- 
vance was  equivalent  to  half  what  it  should  have  been 
for  the  ground  drilled.  In  the  round  shown  in  Fig.  7 
the  advance  was  nearly  always  equal  to  the  total  ground 
drilled. 

Fig.  8  shows  a  13-hole  round  used  in  a  number  of 
drifts  in  average  ground.  In  one  drift  8-ft.  steel  was 
used,  and  the  drift  was  advanced  7i  ft.  for  a  period  of 
15  consecutive  days.  The  cut  holes  usually  met  in  the 
center.  On  one  occasion  after  the  holes  were  drilled  the 
angles  were  measured  and  plotted,  as  shown  in  the 
drawing.  When  this  round  was  fired  it  was  advanced 
71  feet. 

Standard  Machine-Drill  Round  for  Drifts 

Figs.  9  and  9A  show  the  types  of  rounds  which  were 
finally  adopted  as  standard,  and  both  represent  slight 
modifications  of  Fig.  8,  with  which  the  best  results 
were  obtained.  The  cut  holes  are  situated  in  the  center, 
and  the  burden  is  properly  distributed  on  the  different 
holes.  The  drift  is  arched  so  that  it  may  be  used  for 
motor  haulage,  or,  if  it  is  to  be  timbered,  three  back 
holes  are  used.  The  numbers  at  the  collars  of  the  holes 
represent  the  order  in  which  the  shots  are  to  be  fired, 
and  the  two  center  holes,  numbered  "1,"  are  drilled  to 
meet  and  fired  simultaneously.  This  round  was  drilled 
through  ground  which  contained  many  slips,  water- 
courses and  fractures,  and  compared  favorably  with  an- 
other drift  in  similar  ground  where  the  miner  used  a 
variable  type  of  round  to  suit  the  constant  changes  in 
the  ground.  This  latter  round  advanced  only  about  two- 
thirds  of  the  footage  made  by  the  standard  round. 

Fig.  9  is  a  13-hole  round  for  average  ground,  and 
Fig.  9A  is  a  16-hole  round  for  hard  ground,  though  in 
softer  ground  from  5  to  13  holes  are  frequently  found  to 
be  sufficient.  In  these  cases  the  center  cut  is  put  in  and 
the  same  principle  carried  out  as  in  the  harder  ground, 
but  the  number  of  holes  around  the  sides  and  bottom 
of  the  drift  is  reduced. 

Development  of  a  Standard  Round  for  Raises 

The  method  of  procedure  followed  in  the  development 
of  a  standard  round  for  drifts  was  also  adopted  in  work- 
ing out  a  standard  round  for  raises,  and  from  the  many 
designs  presented  and  tried  out  those  shown  in  Figs.  10 
and  11  were  selected  as  the  most  efficient.  Fig.  10  is  an 
example  of  the  end  cut  in  a  4  x  6-ft.  raise  and  was  a 
popular  cut  with  the  miners,  although  Figs.  11  and  llA 
represent  the  standard  type  of  round  adopted  for  raises. 
Fig  11  is  used  in  a  small  raise  4x6  ft.,  whereas  Fig. 
1 1 A  is  intended  for  a  4  x  8  ft.  raise.    In  both  cases  the 
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center  cut  is  used.  In  the  comparative  tests  between 
results  of  the  methods  shown  in  Figs.  10  and  11,  it  was 
found  that  Figs.  11  and  llA  showed  a  better  footage 
per  man  shift  than  could  be  obtained  with  Fig.  10. 

Standard  Round  for  Top-Slice   Stopes 

It  is  impracticable  to  devise  a  standard  round  that 
will  be  suitable  for  all  methods  of  stoping.  For  ex- 
ample, in  cut-and-fill  one  or  two  holes  properly  situated 
may  break  as  much  ore  as  a  round  of  holes  in  a  square- 
set  stope.  However,  in  horizontal  top-slicing  there  is 
considerable  uniformity  in  opening  up  lead  sets,  so  in 
this  special  case  the  same  principle  which  is  practised 
in  the  standard  round  in  drifts  has  been  applied  to  this 
method  of  stoping,  with  satisfactory  results,  and  is 
>hown  in  Fig.  12. 

WTien   standard    rounds   were   adopted,    orders   were 
given  to  the  foremen  to  have  blueprints  made  and  posted 


certain  other  rounds  in  these  camps.  If  he  is  not  in  a 
position  to  prove  to  them  that  such  a  round  is  not  effi- 
cient in  the  class  of  ground  in  which  they  are  at  present 
working,  his  efforts  as  an  instructor  will  be  unsuccessful. 
It  is  therefore  necessary  for  him  to  have  drilled  other 
types  of  rounds  besides  the  standard,  so  that  he  may  be 
able  to  draw  comparisons  and  prove  its  worth  to  the 
individual  miners. 

The  instructor  starts  with  one  miner  at  a  time,  in- 
structing him  how  to  drill  the  new  type  of  round,  and 
stays  with  him  until  the  miner  becomes  proficient  and 
is  convinced  that  he  can  secure  further  advance  with 
the  standard  than  he  could  with  the  other  types.  After 
one  miner  has  mastered  the  standard,  the  instructor 
spends  several  days  with  another,  and  so  on  until  all 
the  machine  men  have  become  accustomed  to  the  new 
methods. 

In  some  cases  the  duty  of  instructing  the  men  may  be 
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in  all  the  mine  offices,  so  that  the  bosses  might  become 
familiar  with  them,  and  instructions  were  issued  to 
use  the  standard  rounds  in  all  prospect  and  development 
work.  Wooden  models  with  wires  showing  the  drill 
holes  were  then  made  and  placed  in  the  mine  offices 
and  later  transferred  to  the  miners'  change  room,  so 
as  to  give  the  men  an  opportunity  to  familiarize  them- 
-ielves  with  the  standard  round.  Drill  instructors  were 
appointed  from  among  the  miners  who  had  made  the 
best  footage  with  the  .standard  rounds,  and  they  were 
sent  to  train  all  the  machine  men. 

It  is  advisable  that  the  drill  instructor  should  be  a 
man  who  has  had  experience  in  drilling  different  types 
of  machine  rounds  in  other  camps  for  different  classes 
of  ground.  Unles.s  he  has  had  a  wide  experience  of  this 
nature,  the  men  whom  he  is  supposed  to  instruct,  and 
who  have  been  in  other  camps  themselves,  are  in  a  posi- 
tion to  argue  with  him  and  tell  him  of  the  success  of 


performed  by  a  development  boss,  who  acts  both  as  in- 
structor and  supervisor  of  all  development  work.  In 
others  a  machine  foreman  has  been  employed  for  this 
purpose,  and  his  duties  are  similar  to  those  of  the  drill 
instructors  and  development  bosses.  The  question  as  to 
whether  instructions  should  be  given  by  a  drill  in- 
structor, development  boss  or  machine  foreman  should  be 
decided  according  to  conditions  at  the  particular  mine. 

Results  Attending  Adoption  of  Standard  Round 
Have  Justified  Experimentation 

Adoption  of  the  standard  round  has  led  to  a  material 
increase  in  the  footage  per  man  shift.  The  amount  of 
ground  drilled  is  usually  removed  in  the  blast,  as  the  holes 
bottom  in  a  vertical  plane  which  leaves  a  square  face 
for  the  next  set-up.  Since  the  introduction  of  the  stand- 
ard round,  the  size  and  .shape  of  drifts  are  more  uni- 
form, and  the  men  are  careful  not  to  drill  wild  holes 
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and  break  a  lot  of  unnecessary  ground  in  the  back  or 
sides,  as  they   formerly  did. 

It  has  been  satisfactorily  proved  that  a  machine-drill 
round  need  not  necessarily  be  drilled  according  to  the 
slips  and  breaks  in  the  ground,  as  the  footage  advanced 
by  the  standard  round  has  far  surpassed  that  obtained 
with  a  variable  round  put  down  according  to  the  frac- 
tures and  faults  in  the  face. 

In  drifts  where  the  bonus  system  has  been  instituted, 
the  miners  have  repeatedly  tried  and  failed  to  make  the 
bonus  when  using  the  old  type  of  round,  and  have  found 
that  it  is  possible  to  make  the  required  footage  only 
when  the  standard  round  is  used. 

Abnormal  labor  conditions  and  the  loss  to  the  mines 
of  large  numbers  of  trained  miners  who  have  joined 
the  Army,  have,  during  the  last  year,  detracted  from  the 
results  formerly  obtained  from  the  use  of  the  standard 
type  of  round.  However,  when  normal  conditions  are 
restored,  results  as  good  as  if  not  better  than  those 
formerly  achieved  may  be  confidently  expected. 


The  Pollution  of  Streams 
By  Chesla  C.  Sherlock- 

An  old  rule  of  the  common  law,  still  in  force,  is  to 
the  effect  that  streams  are  common  property,  and  that, 
whereas  an  owner  of  land  alongside  of  which  there  is 
a  stream  may  use  the  water  for  his  own  benefit  as  it 
passes  his  land,  he  must  not  pollute  the  water  or  render 
it  unfit  for  subsequent  use.  This  rule  has  resulted  in 
a  great  deal  of  litigation,  especially  in  instances  in 
which  mining  companies  have  used  the  water  in  mining 
operations,  afterward  turning  it  back  into  its  original 
channel. 

It  is  permissible  for  a  riparian  owner,  as  defined  in 
legal  phraseology,  to  use  all  the  water  he  desires,  but 
he  must  not  cut  ofl"  the  supply  entirely  or  diminish  it  to 
an  extent  that  makes  it  impossible  for  owners  of  other 
property  to  use  it  subsequently.  It  is  permissible  to  take 
water  freely  from  streams,  which,  however,  must  not  be 
drained,  or  withheld  from  others  who  have  equal  rights 
in  this  connection.  Inasmuch  as  it  is  often  impossible 
for  mining  companies  to  use  water  without  polluting  it, 
or  to  avoid  an  actual  loss  before  returning  it  to  the 
natural  stream,  thus  causing  a  considerable  shrinkage 
in  the  normal  supply,  it  can  readily  be  seen  that  mine 
owners  and  operators  are  liable  to  be  placed  between 
the  crossfire  of  two  time-honored  legal  principles.  The 
mine  operator  can  use  the  stream,  but  he  will  be  liable 
to  the  lower  riparian  owners,  if  they  care  to  bring  ac- 
tion for  damages. 

In  a  Washington  case  (Packwood  vs.  Mendota  Co., 
H6  Pac.  163),  the  court  decided  this  specific  point,  hold- 
ing that  a  mine  operator  who  took  water,  for  the  pur- 
pose of  washing  his  ore,  which  was  then  turned  back 
into  the  stream  and  polluted  it,  is  liable  for  damages  to 
the  lower  riparian  owners. 

In  a  Pennsylvania  case  (Eckman  vs.  Lehigh  &  W.  B. 
Co.,  50  Penn.  Sup.  Ct.  i27),  the  court  expressed  the 
rule  clearly,  when  it  said:  "The  proprietor  of  a  mining 
operation  has  no  right  to  discharge  culm  and  other 
refuse  matter  of  the  mine  into  a  stream,  or  to  leave  it 
where  it  will  be  carried  by  ordinary   floods   onto  the 


»Box  84,  University  Place  Station.   I  )es  Moines,   Iowa. 


land  of  other  persons.  If  he  does  so  dispose  of  it,  he 
renders  himself  liable  for  any  damages  resulting  there- 
from to  such  owner.  Where  the  material  is  unlawfully 
put  into  the  stream,  the  fact  that  an  extraordinary  flood 
was  the  contributing  cause  in  carrying  it  onto  the 
plaintiff^'s  land  does  not  relieve  the  wrongdoer  from  re- 
sponsibility for  his  act." 

In  a  Federal  case  (Arizona  Copper  Co.  v.h.  Gillespie, 
230  U.  S.  46),  the  F'ederal  Supreme  Court  held  that  a 
statute  declaring  all  .streams  to  be  public,  and  giving 
the  right  to  use  them  for  mining  purposes,  does  not 
concede  permission  to  send  waste  material  or  debris 
down  the  stream  to  the  destruction  or  substantial  injury 
of  the  riparian  rights  of  sub.sequent  u.sers  of  water. 
The  court  further  held  that  a  person  suffering  such 
damage  was  entitled  to  injunctive  relief  from  a  con- 
tinuance of  the  wrongful  act,  even  though  the  injury 
might  constitute  a  public  wrong  and  be  one  for  which 
a  public  prosecution  might  be  maintained. 

A  West  Virginia  case  (State  vs.  Southern  Coal  and 
Transportation  Co.,  71  W.  Va.  470),  which  involved  a 
coal  mine,  illustrates  a.  principle  of  law  which  is  ap- 
plicable to  all  mines  and  mining  operations.  The  court 
held  that,  under  a  statute  making  it  unlawful  to 
throw  into  or  allow  to  enter  a  stream  any  deleterious 
matter  injurious  to  the  propagation  of  fish,  an  op- 
erator of  a  coal  mine  has  no  right  to  cause  such  damage 
by  polluting  the  stream  with  sulphurous  or  foul  mine 
water.  This  verdict  holds  even  though  such  water 
is  a  product  of  nature  and  the  operator  is  under  the 
legal  duty  to  drain  it  from  his  mine,  and  though  the 
stream  in  question  is  the  natural  receptacle  of  such 
drainage,  and  there  is  no  reasonable  or  practicable  way 
to  eliminate  the  sulphur  and  other  objectionable  in- 
gredients in  such  water  before  discharging  it  from 
the  mine  and  letting  it  enter  the  stream. 

A  Kentucky  case,  however  (145  Ky.  137),  resulted  in 
a  decision  that  a  riparian  owner  who  changes  the  course 
of  a  stream  and  runs  the  water  over  his  land,  when  he 
knows  that  it  is  contaminated  with  mineral  matter, 
cannot  hold  the  owner  of  a  mine,  who  caused  the  con- 
taminated material  to  enter  the  stream,  in  action  for 
damages  for  the  injury  done  to  the  land  and  to  the 
vegetation  thereon. 

These  cases  illustrate  clearly,  I  think,  the  duty  and 
obligations  of  those  responsible  for  mining  or  metal- 
lurgical operations  which  may  lead  to  pollution  or  in- 
terference with  streams,  even  when  an  express  statutory 
license  has  been  gi-anted  for  their  use.  A  mine  op- 
erator may  use  a  stream  and  the  water  therein,  under  his 
right  as  a  riparian  owner,  irrespective  of  an  express 
right  of  statute;  but  in  either  case,  he  must  return  the 
water,  or  a  reasonable  amount  of  it,  to  the  stream,  free 
from  poisonous  substances,  uncontaminated  and  unpol- 
luted. Not  only  that,  but  he  must  prevent  poisonous 
mineral  substances  from  entering  the  stream,  even 
though  they  may  do  so  by  natural  drainage,  for  he  is 
still  bound  to  consider  the  lower  riparian  owner,  even 
if  not  using  the  water  in  the  stream  himself. 

The  right  of  an  injured  person  to  recover  for  damage 
caused  seems  to  depend  upon  whether  or  not  he  knew 
and  realized  that  the  water  was  contaminated.  If  he 
knew  this  and  took  no  action,  he  cannot  recover  in  any 
subsequent  claim. 
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Cooperation  in  Mine  Promotion  and 

Management 


By  PAUL  T.  BRUHL* 


I 


A  paper  which  emphasises  the  permanent  value 
of  honest  cooperation  hetiveen  financial  houses 
and  their  clients,  between  mining  corporations 
and  their  staffs.  Wealth  from  mining  ven- 
tures is  unfairly  shared,  according  to  the 
author,  and  greater  facilities  should  be  cre- 
ated to  permit  more  complete  participation  in 
benefits   on   the   part   of   the  small   stockholder. 


THE  example  of  the  successful  mining  magnate  in 
America  has  not  conduced  to  the  general  prosperity 
of  the  mining  world.  His  career  may  be  dazzling, 
and  may  stimulate  emulation;  but  there  should  be  less 
concern  for  the  ambitions  of  individuals  and  more  for 
the  general  prosperity  of  the  industry.  The  interests 
of  the  majority  are  not  served  when  the  prizes  are 
immense  and  occasional. 

Mining  investment  in  the  United  States  may  be  con- 
sidered as  a  monopoly  for  a  few  and  a  snare  for  the 
vast  majority  of  the  investing  public,  and  the  point  is 
often  overlooked  that,  with  the  reputable  mining  com- 
pany, all  the  cards  should  be  on  the  table.  There  should 
be  ample  facilities  for  shareholders  and  intending  share- 
holders to  inform  themselves  of  the  progress  and  grade 
of  ore  in  every  drive  and  stope,  day  by  day,  week  by 
week,  and  year  by  year.  In  England  it  is  illegal  to 
issue  shares  at  a  discount;  consequently,  long  lists  of 
mining  stocks  are  at  a  premium.  A  page  or  even  two 
pages  of  a  daily  newspaper  are  required  to  publish  the 
transactions  that  occur  during  a  session  of  the  exchange. 
Numbers  are  interested,  and  critically  so.  A  fierce  light 
of  public  opinion  beats  down  on  the  mining  financier; 
and  his  career  is  short  if  he  betrays  his  trust.  In 
America,  the  mining  news  is  relegated  to  an  obscure 
corner  of  the  daily  paper,  and  little  information  is 
given  to  the  public  until  after  it  has  been  utilized  on 
the  inside. 

Mining  Directors  Have  Moral  Obligations 

A  Western  Australian  mine,  with  shares  held  mostly 
in  London,  was  on  the  down  grade.  A  director  met 
one  of  the  shareholders  in  the  street  and  asked  him  if 
he  still  held  his  shares  (he  had  acquired  them  at  the 
instigation  of  that  director;  hence  the  responsibility). 
The  shareholder  inquired  the  reason  for  the  question, 
and  was  informed  that  the  property  was  turning  out 
badly.  Fortunately  he  had  previously  sold  his  shares 
at  a  big  premium,  but  he  was  nevertheless  interested, 
so  he  asked  the  director  if  he  had  sold  his  holding.  What 
was  the  reply?  "Certainly  not.  I  am  a  director,  and  in 
honor  bound  to  stand  by  the  ship  to  the  last.  It  is  my 
duty  to  inform  those  who  were  influenced  by  me  to 
invest;  but  I  cannot  take  personal  advantage  of  inside 
information  coming  to  me  in  a  fiduciary  capacity." 
That  director  retained  his  entire  holding  until  the  mine 
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was  liquidated.  He  lost  his  money,  but  he  made  a  name 
for  honesty,  and  had  no  difficulty,  subsequently,  in  find- 
ing investors  for  his  properties. 

Mining  investors  are  always  willing  to  take  a  chance. 
They  are  fully  aware  that  such  ventures  have  a  gam- 
bling element,  but  they  look  for  a  square  deal ;  and,  even 
when  they  lose,  they  will  follow  the  man  who  stood  by 
them,  and  will  take  another  chance  with  him.  The 
lesson  has  not  yet  been  learned  in  America  that  it  is 
easier  to  market  undercapitalized  stock  at  a  premium 
than  overcapitalized  stock  at  a  discount. 

Many  of  the  leading  British  financial  houses  have 
won  the  confidence  of  the  public  by  President  Wilson's 
policy  of  laying  the  cards  on  the  table — by  open  di- 
plomacy. All  the  facts  are  available;  the  vendor's 
share  is  distinctly  shown;  the  terms  are  clear  on  which 
the  public  is  invited  to  subscribe.  The  promoters  acquire 
a  large  profit,  but  there  is  no  secrecy  as  to  the  amount, 
and  the  public  can  see  for  itself  that  the  terms  are 
equitable.  It  knows  that,  so  far  as  human  knowledge  can 
go,  facts  are  exactly  as  set  forth,  and  realizes  that  the 
promoters  are  taking  a  proportionate  risk.  The  en- 
dorsement of  an  undertaking  by  a  reliable  firm  is  suf- 
ficient to  insure  oversubscription  immediately,  and  a 
substantial  premium  on  the  shares  is  almost  a  certainty. 

Financial  Houses  Should  Be  Respected  by  Clients 

Compare  the  methods  of  business  that  I  have  just  de- 
scribed, with  the  peddling  of  dollar  shares  for  a  few 
cents,  laboriously  undertaken  by  the  petty  satellites  of 
questionable  promoters,  who  often,  with  good  reason, 
conceal  all  the  particulars  that  a  European  mining  in- 
vestor may  learn  through  the  daily  press.  There  are 
hundreds  of  thousands  of  investors  in  many  countries 
who  look  upon  reliable  financial  houses  as  a  chicken 
looks  upon  the  mother  hen.  The  old  bird  selects  a  warm 
place  for  herself,  that  is,  at  the  same  time,  the  best  for 
the  brood,  which  prospers  simultaneously  with  the  par- 
ent. No  envy  is  occasioned  by  the  accumulation  of  for- 
tunes by  the  directing  financieirs,  when  these  have 
been  made  by  cooperative  work  and  ability,  instead  of 
by  fieecing  the  junior  partners  in  the  common  enterprise. 

American  mining  financiers  seem  to  favor  the  policy 
of  skinning  the  lamb  from  the  beginning.  Neither  the 
property  nor  the  investors  are  considered.  It  is  a  case 
of  "after  us  the  deluge";  and,  as  a  result,  there  is  a 
constant  deluge.  What  is  needed  in  America,  with  its 
enormous  resources,  is  steady  development  and  ever- 
increasing  output — not  a  few  great  concerns  of  fabulous 
success,  and  a  host  of  wrecked  mines  and  disappointed 
shareholders.  The  aim  should  be  the  prosperity  of  the 
industry  as  a  whole,  not  that  of  a  few  individuals  who 
wander  off  with  the  proceeds  to  spend  them  in  Paris 
and  in  other  places,  where  the  outlay  does  not  benefit 
the  country  which  is  the  source  of  the  spenders'  afflu- 
ence. Necessarily,  there  must  be  a  few  who  gain  more 
than  others,  but  their  prosperity  should  arise  from  the 
lact  of  their  having  held  the  larger  share — upon  co- 
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operation  and  mutual  profit,  not  on  the  destruction  of 
the  smaller  investors. 

The  plan  of  undercapitalizing  some  prosperous  un- 
dertaking should  be  tried,  affording  the  public  an  op- 
portunity of  participating  in  a  shareholding  that  will 
inevitably  net  a  large  premium.  The  financial  house 
that  secures  the  reputation  for  such  business  will  have 
no  diflSculty  in  attracting  all  the  money  it  requires,  and 
attracting  it  from  the  better  and  saner  class  of  con- 
servative investors.  If  the  suggested  tactics  are  pur- 
sued, it  will  have  a  far  longer,  happier,  and,  ultimately, 
a  more  prosperous  existence. 

The  business  of  a  mining  finance  house  is  to  provide 
the  means  for  thoroughly  investigating  properties  and 
honestly  calculating  their  possibilities.  Having  done 
this,  let  it  conceal  nothing  with  regard  to  the  pre- 
liminary work  and  expense,  and  then  invite  the  public 
to  subscribe  on  a  basis  that  indicates  an  obvious  pre- 
mium on  the  shares.  The  public,  under  such  circum- 
stances, will  not  grudge  the  relatively  large  proportion 
allotted  to  the  promoters. 

Cooperation  Desirable  in  Mine  Operation 

A  similar  policy  will  succeed  in  the  management  of 
the  individual  undertaking.  In  many  countries  millmen 
and  miners  look  upon  their  work  as  a  profession.  In 
this  country  there  is  a  tendency  to  regard  any  man, 
irrespective  of  age  or  training,  as  good  enough  material. 
The  result  is  that  labor  is  frequently  inefficient,  mi- 
gratory, and  little  interested  in  the  company's  welfare. 
Just  as  the  financial  house  should  make  friends  of  its 
shareholders,  and  practically  constitute  them  a  per- 
manent body  of  partners  who  can  always  be  relied  upon 
to  reinvest  the  profits  of  one  undertaking  in  another 
proposition  under  the  same  auspices,  so  the  individual 
company  should  make  friends  with  its  staff,  and  enlist 
the  interest  of  the  men  in  the  welfare  of  the  mine.  A 
contented  workman  swears  by  his  mine,  and  is  proud 
of  it.  The  miner  should  be  brought  to  interest  himself 
in  the  output  of  a  mine,  in  the  same. way  that  a  fireman 
interests  himself  in  the  speed  trial  of  his  ship.  An 
increase  of  a  dollar  a  ton  in  recovery  should  be  an 
occasion  for  rejoicing — it  should  give  the  workers  the 
exhilarating  feeling  of  having  backed  a  winner. 

The  popular  fallacy  that  the  interests  of  employers 
and  employees  are  antagonistic  is  in  no  industry  more 
untrue  than  in  mining.  If  the  owners  of  a  mine  would 
see  that  the  worker  has  reason  to  boast  of  his  condition 
and  prosperity,  they  would  soon  have  occasion  to  boast 
of  their  own  prosperity. 

The  shareholder  comes  into  the  financial  undertaking 
when  the  greater  risks  have  been  overcome.  The  mine 
worker  often  receives  his  regular  wage  during  periods 
when  the  output  does  not  justify  the  operation  of  the 
mine  at  all.  In  both  cases  those  who  have  borne  the 
risk  are  entitled  to  a  profit  that  is  large  in  proportion 
to  the  general  results.  The  shareholder  receives  an 
approximately  even  and  regular  dividend;  the  worker 
has  an  approximately  even  and  regular  wage.  But 
■when,  in  either  case,  luck  accrues  to  the  entire  under- 
taking, all  should  benefit.  The  recognition  that  those 
who  take  the  greater  risk  are  entitled  to  a  larger  share 
should  be  reciprocated,  when  unexpected  prosperity 
arrives,  by  considering  the  claims  of  those  who  have 
■cooperated. 


Compressed  Air  on  the  Rand 

The  Victoria  Falls,  on  the  Zambesi  River,  Rhodesia, 
Central  South  Africa,  are  situated  at  so  great  a  dis- 
tance from  important  enterprises  that,  to  date,  the 
vast  power  available  has  not  been  tapped  in  any  way. 
Its  ultimate  utilization  is,  however,  inevitable.  The 
Victoria  Falls  Transvaal  Power  Co.,  Ltd.,  operates 
a  steam-electric  plant  in  the  Transvaal.  It  is  the 
largest  undertaking  of  this  kind  in  the  British  Empire, 
says  the  Compressed  Air  Magazine.  Approximately 
837,000,000  units  (kilowatt  hours),  or  1,120,000,000 
hp.  hours,  were  sent  out  of  the  generating  stations 
during  the  year  1917.  This  involved  burning  more  than 
1,000,000  tons  of  coal,  a  large  proportion  of  which  con- 
sists of  "duff,"  and  is  a  byproduct  from  the  collieries. 
The  year's  operations  involved  the  heating  and  evaporat- 
ing into  steam  of  about  6,500,000  tons  of  water,  and  this 
quantity  was  passed  through  the  turbines  and  con- 
densed in  the  surface  condensers,  which  required  the  cir- 
culation of  approximately  78,000,000,000  gal.  of  water. 
The  total  number  of  units  sold  for  lighting,  power,  and 
tramways  by  the  public  utility  companies  and  munici- 
palities of  greater  London  for  the  year  1916  was  ap- 
proximately 450,000,000  units,  or  about  40%  less  than 
the  units  sold  by  the  Victoria  Falls  Transvaal  Power 
Co.,  Ltd.,  to  the  mining  industry  on  the  Witwatersrand. 

The  compressed-air  supply  is  much  the  largest  in  the 
world.  During  the  year  1917  no  less  than  2,000,000 
tons  of  air  passed  through  the  main  pipe  network  from 
the  two  compressor  stations  to  the  mines  for  use  in 
driving  rock  drills,  and  other  purposes.  At  the  time 
of  maximum  load  each  day,  air  is  delivered  at  the  rate 
of  about  nine  tons  per  minute. 


If 

By  Berton  Braley 
(With    apologies   to    Kipling) 

If  you  will  bear  your  part  without  complaining 

In  all  the  toil  and  struggle  of  this  war; 
If  you  will  give  your  all  to  help  in  gaining 

The  peace  of  justice  that  we  battle  for; 
If  you  will  save  by  thrift  and  self-denial 

That  our  brave  fighters  may  have  what  they  need; 
If  you  at  home  will  stand  up  to  the  trial 

As  they  who  battle  for  time  freedom's  creed; 

If  you  give  your  uttermost  of  labor, 

Your  finest  effort,  to  your  work  each  day. 
Putting  no  extra  burden  on  your  neighbor, 

Keeping  yourself  from  slackness  or  delay; 
If  you  will  strain  each  fiber,  nerve  and  sinew 

In  smelter,  drift,  refinery  or  shaft; 
H  you  will  give  whatever  strength  is  in  you 

In  full  devotion  to  your  trade  or  craft; 

If  you  will  look  on  loafing  as  a  treason 

To  those  who  fight  and  to  your  nation's  weal; 
If  you  will  strive  with  all  your  skill  and  reason 

Until  we  crush  the  Prussian  under  heel; 
If  you  will  back,  with  money  and  endeavor. 

The  splendid  boys  who  battle  "over  there," 
You  will  help  to  bring  a  peace  that  lasts  forever 

And  you  can  know  and  say,  "I  did  my  share!'" 
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.  Mining  Men  in  the  Service 


MAJ.   C.   L.   BERRIAN 


MAJ.    JOHN    SEWARD 


CAI'T.    MAIJ.KT    R     ROHMIiVS 


CAl'T.    E.    O.    DAUE 
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The  Porphyry  Coppers 
II— Mining  Methods* 


By  L.  H.  GOODWINt 


THE  contention  has  often  been  advanced  that  many 
of  the  supposed  advantages  of  steam-shovel  over 
underground  operations  have  been  nullified  by  the 
extensive  improvements  in  large-scale  underground 
work;  and  the  statement  has  been  made  that  even  the 
Utah  Copper  Co.,  if  it  had  its  mine  to  open  again,  w^ould 
favor  an  underground  mining  system.  It  will  be  in- 
teresting, therefore,  to  review  the  results  of  the  steam- 
shovel  work  at  that  mine,  as  published  in  its  annual  re- 
ports, and  to  compare  the  indicated  cost  of  extracting 
I  its  orebody  by  that  method  with  deduced  data  as  to  the 
'  results  that  might  have  been  obtained  by  underground 
methods.  The  Utah  Copper  Co.'s  mine  presents  the 
best  example  for  such  a  discussion,  even  if  the  fact  that 
the  other  steam-shovel  porphyries  have  not  published 
sufficient  data  did  not  limit  consideration  of  the  prob- 
lem to  that  property. 

The  final  analysis  of  the  advantage  and  utility  of 
the  respective  methods  must  include  a  comparison  of  the 
entire  cost  of  extracting  the  orebody  by  shovel  opera- 
j   tions  with   the   corresponding  cost   if  done   by   under- 
I    ground  methods.     It  is  manifestly  impossible  to  reach 
I   entirely  satisfactory  and  dependable  conclusions  when 
initial  calculations  must  be  based  upon  the  incomplete 
data  of  a  mine  as  yet  in  only  the  first  stages  of  its  life. 
When  comparison  is  made,  however,  between  a  result 
obtained  by  the  use  of  such  incomplete  data  and  that 
achieved  by  a  method  in  which  data  from  mines  of  dif- 
ferent character  had  been  used,  there  is  slight  difference. 

Indicated  Costs  of  Stripping 

The  indicated  costs  of  mining  the  Utah  Copper  ore- 
body  by  shovels  is  best  considered  under  the  two  heads 
of  stripping  and  mining,  respectively.  The  report  for 
the  year  1917  states  that,  to  the  end  of  that  year,  43,- 

j  978,733  cu.yd.  of  capping  had  been  removed  by  strip- 
ping operations.  This  figure  does  not  check  exactly 
with  that  obtained  by  adding  the  respective  items  cov- 
ering this  operation  that  are  recorded  in  the  annual 

'  reports  for  the  several  years  from  the  time  stripping 
was  started,  in  1906,  to  date.  The  discrepancy  is  prob- 
ably due  to  some  change  in  the  basis  of  calculation;  but 
this  fact  does  not  affect  the  accuracy  of  the  total  net 

,    cost  of  the  operation,  which  appears  to  have  been  $16,- 

'  251,252,  or  36.97c.  per  cu.yd.  In  the  1914  report,  the 
figure  of  115  ft.  is  obtained  by  calculation  from  drill- 
hole records  as  the  average  depth  of  capping  over  the 
whole  deposit,  and  this  involves  185,533  cu.yd.  of  strip- 
ping par  acre.  Applying  this  figure  to  the  total  cap- 
ping removed  to  the  end  of  1917,  the  amount  is  equiva- 
lent to  completely  stripping  237  acres.  The  ore  re- 
serves developed  are  reported  to  underlie  226  acres; 
and,  as  the  equivalent  of  237  acres  has  already  been 
stripped,  it  appears  that  operations  to  date  have  strip- 
ped the  orebody  completely,  and  a  small  additional  area 
(the  estimate  including  vertical  side  slopes  only). 


•Part  I  of  this  series  appeared  in  the  Nov.  2  issue. 
tMining   engineer    with    Rogers,    Mayer   &    Ball.    42    Broadway, 
New  York. 


The  ratio  of  capping  to  ore,  considering  vertical 
boundaries,  is  given  in  the  1913  report  as  1  to  4,  as 
against  a  probable  ratio  of  1  to  3  when  allowance  is 
made  for  side  slopes.  To  obtain  an  indicated  cost  of 
stripping  the  entire  orebody,  it  becomes  necessary  to 
increase  the  amount  already  .spent  for  stripping  by 
Ih,  or  a  total  of  $21,700,000.  But  it  may  be  assumed 
that  the  ratio  of  1  to  3  is  not  sufficiently  conservative, 
and  1  to  2  may  be  considered  a  safer  ratio  of  capping 
to  ore.  The  indicated  cost  of  stripping  the  entire  ore- 
body  then  becomes  twice  what  it  would  be  if  vertical 
side  slopes  held,  or  $32,500,000. 

Mining  Costs  Higher  Than  Stripping  Costs 

At  the  end  of  1917  a  developed  ore  tonnage  of  371,- 
752,000  was  indicated  as  remaining  under  the  area  to 
be  stripped,  and  67,220,700  tons  had  already  been  mined 
from  it,  making  a  total  of  438,972,700  tons  to  be  con- 
sidered. The  actual  operation  of  mining  the  ore  is  ex- 
actly the  same  as  that  of  stripping  the  overburden,  but 
the  cost  per  unit  cannot  be  assumed  to  be  the  same  in 
the  two  operations.  As  a  matter  of  fact,  it  appears 
that  the  cost  of  mining  is  usually  higher  than  the  cost 
of  stripping.  In  the  early  stages  of  operation  this  will 
be  true  for  the  following  and  other  reasons:  Operations 
in  ore  are  hampered  by  lack  of  space  because  of  the  lim- 
ited areas  of  ore  pits;  the  operations  of  the  ore  shovels 
are  more  intermittent  than  those  of  the  waste  shovels 
because  the  concentrating  mill  is  not  as  flexible  a  unit 
in  taking  its  supply  as  is  the  waste  dump,  and  because 
more  trouble  is  to  be  expected  in  supplying  cars  to  the 
ore  shovels;  the  waste  need  not  be  broken  to  as  small 
sizes  as  the  ore;  and  probably  the  capping  is  somewhat 
more  easily  broken  than  the  underlying  ore. 

Thus,  the  cost  of  36.97c.  per  cu.yd.  indicated  in  the 
foregoing  for  stripping  overburden  corresponds  to  about 
18.5c.  per  ton,  as  one  cubic  yard  in  place  apparently  rep- 
resents approximately  two  tons  of  material.  For  pur- 
poses of  comparison,  the  cost  of  ore  mined  by  steam 
shovel  during  the  year  1911  to  1916  inclusive  has  been 
computed,  and  the  indicated  average  is  20.96c.  per  ton. 
During  the  year  1915  this  cost  was  reduced  to  16.61c. 
per  ton,  which  is  considerably  lower  than  the  indi- 
cated average  cost  of  stripping,  and  in  1916  it  was  only 
20.24c.  It  is  likely  that  during  the  middle  stages  of  a 
mine's  existence  its  mining  costs  per  ton  might  be  as 
low  as  its  stripping  costs.  In  the  latest  stages,  however, 
although  the  difficulties  enumerated  above  will  be 
largely  eliminated,  they  will  probably  be  offset  by  the 
increasing  depth  of  operations  below  the  surface,  with 
possibly  occasional  slides  of  waste  from  the  sides  and 
similar  operating  difficulties. 

Recognizing  the  impossibility  of  obtaining  an  ac- 
curate figure  for  the  average  cost  of  mining  the  whole 
orebody,  it  will  perhaps  be  well  to  assume  that  the 
average  cost  of  shovel  mining  to  the  end  of  1915,  in- 
cluding the  low  cost  obtained  during  that  j'ear.  will  be 
as  representative  as  any  that  could  be  used.  The  figures 
available  are  for  the  years  1911  to  1915  inclusive,  and 
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indicate  that  over  29,000,000  tons  had  been  mined,  at 
an  average  cost  of  21.25c.  per  ton,  which  is  the  actual 
mining  cost  alone  and  includes  no  charges  for  diamond- 
drill  development  and  no  proportion  of  prepaid  strip- 
ping expense,  but  does  include  the  proper  proportion  of 
general  and  administrative  charges.  On  this  basis  the 
indicated  cost  of  mining  the  whole  orebody  becomes 
438,972,700  X  $0.2125  =  $93,281,699,  and  when  to  this 
is  added  the  previously  obtained  indicated  cost  of  strip- 
ping it,  the  total  cost  of  extracting  the  orebody  becomes 
nearly  $126,000,000.  To  compare  with  this  assumed 
cost,  then,  an  underground  method,  in  order  to  compete 
successfully  with  the  shovel  method,  must  show  a  total 
cost,  including  underground  development,  of  not  more 
than  $126,000,000  divided  by  438,972,700  tons,  or  28.7c. 
per  ton. 

The  mine  now  under  consideration  used  an  under- 
ground method  for  a  time,  and  cost  figures  for  most  of 
the  work  are  available.  To  what  extent  they  are  repre- 
sentative of  a  system  that  might  have  been  employed 
to  mine  the  whole  orebody,  is,  of  course,  unknown,  as 
various  external  factors  may  have  exerted  an  influence. 
That  this  work  was  to  be  but  an  incident  in  the  mining 
of  the  whole  deposit  was  known  from  the  first,  and 
therefore  it  received  comparatively  little  attention, 
which  tended,  of  course,  toward  high  costs.  A  factor 
which  probably  worked  in  the  opposite  direction  was 
that  no  attention  had  to  be  paid  to  future  operations 
and  that  cheap  ore  could  be  obtained  by  sacrificing  the 
usefulness  of  underground  openings.  Most  of  the  under- 
ground production  was  secured  during  the  years  1910 
to  1913,  inclusive,  and  cost  figures  were  published  for 
the  three  later  years  of  operation.  A  resume  shows 
that  more  than  3,000,000  tons  was  mined,  at  a  cost  of 
52.14c.  for  direct  mining  and  16.09c.  for  development, 
or  a  total  of  68.23c  per  ton,  which  includes  the  proper 
proportion  of  general  expense. 

The  performance  of  other  m.ines  in  underground  work 
conforms,  in  general,  to  this  result.  The  new  mining 
plant  of  the  Inspiration  is  widely  regarded  as  a  good 
example  of  underground  efficiency,  and  its  total  unit 
mining  cost,  as  published  for  the  year  1915,  is  almost 
exactly  the  same  as  that  indicated  above  for  Utah  in 
three  previous  years,  or  68.11c.  per  ton.  This  includes 
a  prorated  charge  of  20.00c.  for  development  expense. 
In  1916,  Inspiration's  cost  was  60.6c.  per  ton,  including 
the  same  prorated  development  charge.  At  the  Ray 
Consolidated  property  the  average  cost  of  mining,  in- 
cluding a  charge  for  development  for  9,889,359  tons 
milled  during  the  five  years  ending  with  1915,  was 
80.84c.  per  ton. 

A  comparison  of  the  most  favorable  results  secured 
by  underground  operation  with  the  deduced  figure  for 
shovel  operation  shows  a  large  saving  by  the  latter 
method.  Though  many  of  the  figures  presented  may 
perhaps  be  regarded  as  not  applicable  to  the  Utah  ore- 
body,  the  indicated  saving  is  thought  to  be  large  enough 
to  cover  all  possible  contingencies.  The  consideration 
of  contingencies  may  be  grouped  under  three  heads, 
namely,  the  possibility  of  higher  costs  by  steam-shovel 
operations  than  are  indicated,  that  of  lower  coats  by 
underground  operations,  and  the  comparative  merits 
of  the  two  systems  aa  regards  efficiency  in  extracting 
the  ore,  with  reference,  particularly,  to  admixture  of 
waste  with  ore. 


Chart  for  Determining  Pipe  Areas 

By  W.  F.  Schaphorst* 

The  accompanying  chart  will  be  found  convenient  for 
determining  the  radiating  surface  of  all  kinds  and  sizes 
of  pipe ;  the  heating  surface  of  boiler  tubes,  superheater 
flues,  condenser  tubes;  the  square  feet  of  surface  of  re- 
frigerating coils;  the  square  feet  of  metal  needed  for 
circular  ventilating  and  heating  ducts;   and  for  like 
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A  CONVENIENT  CHART  FOR  DETERMINING  PIPE  AREAS 

purposes;  in  fact,  wherever  it  is  desired  to  find  the 
area  of  a  cylinder. 

As  will  be  noticed,  the  chart's  range  is  wide — from 
1  to  100  in  diametral  measurement  and  from  1 
to  1000  ft.  lineal  measurement.  The  dotted  line  drawn 
across  the  chart,  for  example,  shows  that  where  the 
diameter  is  20  in.  and  the  length  191  ft.,  the  total  area 
is  1000  sq.ft.  The  chart  may  also  be  used  "back- 
ward" to  advantage.  For  example,  if  any  figure  in  col- 
umn C  is  known,  and  the  total  radiating  area  in  column 
B  is  known,  a  straight  line  through  the  two  points  will 
give  the  current  diameter  in  column  A. 


•Mechanical  engineer,  Woolworth  Bldg.,  New  York. 
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Effective  Tube-Mill  Liners 


By  a.  W.  ALLEN 


WHEN  inadequately  protected,  the  head  castings 
of  tube  mills  are  likely  to  wear  and  fracture, 
causing  serious  accidents  and  delays.  The  fun- 
damental requirement  for  effective  protection  of  a  non- 
renewable surface  is  that  the  liner  should  be  in  direct 
contact  with  the  material  to  be  shielded.  The  danger  of 
scouring  is  always  increased  when  a  space  intervenes 
between  the  two ;  and  the  life  of  the  liner  is,  moreover, 
lessened.  Stamp-mill  operators  maintain  that,  after 
a  mortar-box  liner  has  worn  through  so  that  the  cast- 
ing behind  it  is  badly  cupped,  the  life  of  any  new 
liner  which  is  placed  over  the  worn  part  will  be  com- 
paratively short.  This  may  be  due  to  the  fact  that 
absolute  rigidity  cannot  be  maintained,  as  is  the  case 
when  the  liner  is  bolted  to  an  even,  unworn  surface. 

Makers  of  crushing  and  grinding  machines  often 
ship  a  tube  mill  which  has  dished  end-castings.  Liners 
accompanying  it  are  sometimes  well  designed  for  the 
purpose,  sometimes  totally  inadequate.  Fig.  1  shows 
an  example  of  the  latter  type.     Mills  of  this  class  were 


Fig.   1 

TUBE-MILL  HEAD  LINERS 

installed  in  one  instance  within  my  recollection,  and 
it  was  apparently  taken  for  granted  that  the  liners 
were  suitable.  After  a  few  months  of  operation  the 
sharp  edges  of  the  end-  and  trunnion-liner  plates  wore 
away,  thus  permitting  access  to  the  space  between  liner 
and  shell.  Gravel,  sand,  and,  later,  pebbles  found 
their  way  there,  and  rapidly  scoured  the  surface. 
This  evidently  passed  unheeded  for  several  months;  or. 
if  noticed,  the  amount  of  damage  done  was  not  realized. 
In  due  course  the  metal  was  worn  to  such  an  extent 
that  the  shell  fractured  at  its  weakest  spot — the  junc- 
tion between  trunnion  and  head — and  the  mill  collapsed, 
resulting  in  expense  and  interruption  of  operations. 

Attention  was  then  directed  to  the  design  of  the 
liners  originally  purchased  with  the  mill,  and  a  radical 
alteration  was  contemplated.  Fig.  2  showing  the  style 
adopted.  The  liners  were  cast  locally  from  scrap  metal 
in  convenient  sections,  were  held  in  position  by  means 
of  bolts  in  the  usual  way,  and  supported,  as  were  their 
inefficient  predecessors,  by  radial  ribs  which  formed  a 
part  of  the  original  head  casting.  The  space  between 
liner  and  shell  was  taken  up  with  carefully  fitted  wooden 
blocks,  which  doubtless  swelled  when  the  mill  was  in 


operation  with  wet  pulp,  and  this  helped  to  insure  an 
absolute  rigidity  of  the  various  component  parts  of 
the  end  of  the  mill.  As  indicated  in  the  cut,  the  liners 
were  designed  so  that  there  was  ample  metal  where 
abrasion  was  greatest.  The  result  was  entirely  satis- 
factory, and  no  further  trouble  was  experienced  in  this 
connection. 

Wear  on  the  cylindrical  portions  of  the  tube-mill  shell 
seldom  occurs,  because  the  majority  of  liners  in  use 
are  bolted  directly  to  the  surface,  and  can  be  made 
of  simple  design,  to  conform  exactly  to  the  contour  of 
the  interior.  When  such  liners  are  nearing  the  end 
of  their  life,  they  become  so  thin  that  fracture  in- 
variably develops,  usually  in  the  neighborhood  of  a 
bolt  hole,  and  the  escaping  pulp  acts  as  a  danger  signal 
and  a  warning  that  the  shell  is  exposed.  This  is  the 
great  advantage  which  results  from  the  use  of  liners 
bolted  to  the  shell,  and  it  usually  outweighs  the  benefits 
claimed  for  other  types,  some  of  which  can  loosen  from 
the  shell  and  so  permit  damage. 

A  point  to  be  taken  into  consideration  when  a  certain 
type  of  liner  is  to  be  adopted  is  whether  it  will  form 
an  absolute  safeguard  against  shell  wear,  or  only  so  if 
certain  contingencies  do  not  arise.  Some  classes  of  tube- 
mill  liners  may  break,  wear  through  in  parts,  or  collapse, 
and  so  expose  the  shell  to  abrasion  of  pebbles  and  ore. 
This  may  be  noticed  in  time  and  promptly  repaired;  it 
may  pass  unheeded;  or  the  accident  may  be  realized  and 
a  chance  taken  that  material  damage  will  not  result 
before  it  may  be  practicable  to  shut  down. 

Mill  superintendents  are  usually  anxious  to  maintain 
their  output,  and  are  often  impressed  with  the  neces- 
sity for  keeping  up  the  tonnage  to  the  maximum;  and 
an  accident  to  mill  liners  toward  the  end  of  the  month 
may  lead  to  a  delay  in  repairing.  A  proportion  of 
the  responsibility,  where  material  damage  results,  should 
be  borne  by  those  who  advocated  the  particular  liner 
in  the  first  instance. 

Silex  or  similar  stone  lining,  which  is  held  in  place 
by  magnesite  or  cement  mortar,  often  proves  a  menace, 
because  imperfectly  finished  blocks  are  difficult  to  in- 
stall satisfactorily.  Short  pieces  of  drill  steel  are  some- 
times driven  between  the  blocks  before  the  cement  is 
set,  to  assist  in  maintaining  rigidity  of  the  whole  lin- 
ing, but  a  piece  of  stone  occasionally  falls  out,  and  the 
accident  may  pass  undetected  unless  the  millman's  hear- 
ing is  exceptionally  acute.  Damage  to  the  shell  in- 
variably results. 

In  cases  where  liners  cannot  be  made  to  conform  to 
the  contour  of  the  surface  to  be  protected,  or  where, 
in  such  a  contingency,  an  unnecessary  waste  of  metal 
would  be  involved,  the  advantages  assumed  to  result 
from  the  adoption  of  that  particular  construction  should 
be  questioned.  Tube  mills  with  ends  cast  at  right 
angles  to  the  axis  of  rotation  furnish  flat  interior 
surfaces  on  which  simple  and  effective  head  liners  can 
be  bolted.  Additional  stability,  when  necessary,  can 
be  insured  by  external  strengthening  ribs.  Damage  to 
unrenewable  parts  is  then  unlikely  to  happen  without 
obvious  neglect. 
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Capacity  of  Belt  Magnetic  Separators 


By  GEO.  J.  YOUNG 


THE  capacity  of  a  commercial  separator  of  the 
Wetherill  type  is  expressed  in  pounds  of  feed  per 
hour.  The  main  factors  controlling  capacity  are 
the  width  and  speed  of  the  feed  belt,  the  thick- 
ness of  the  feed  material  on  the  belt,  the  specific 
gravity  of  the  feed  material,  and  the  proportion  of  mag- 
netic material.  The  width  of  the  feed  belt  is  fixed  ac- 
cording to  the  design  of  the  machine.  Commercial 
sizes  of  the  Wetherill  are  6  and  18  in.  The  speed 
of  the  feed  belt  also  varies  with  different  classes 
of  apparatus;  usually  several  speeds  are  avail- 
able. The  minimum  speed  is  30  ft.  per  min.,  and 
there  is  no  advantage  in  adopting  a  lower  rate.  The 
maximum  speed  of  the  Wetherill  is  110  ft.  per  min., 
but  this  is  too  high  for  material  finer  than  30  or  40 
mesh,  as  dusting  results  at  this  speed.  For  material  of 
this  size,  60  to  80  ft.  per  min.  is  the  highest  speed  ad- 
visable. Within  these  limits  the  capacity  of  the  sep- 
arator will  be  determined  by  the  thickness  of  the  feed 
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CHART  .SHOWING  CAPACITY  OF   MAGNETK'    SKI'ARATORS 

bed.  The  ideal  condition  would  be  a  thickness  of  a 
single  mineral  grain  of  maximum  size,  but  this  would 
greatly  limit  capacity.  Conversely  a  bed  three  or  four 
grains  thick  would  be  likely  to  give  a  contaminated 
product.  Selection  must  be  made  between  the  extremes, 
and  the  thickness  determined  according  to  the  nature 
of  the  product  desired.  With  minerals  requiring  maxi- 
mum field  intensity,  a  thin  h)ed  on  the  feed  belt  is  only 
permissible,  though  minerals  of  high  magnetic  per- 
meability can  be  separated  from  a  thicker  bed. 

Two  or  more  take-off  belts  (depending  upon  the 
number  of  magnets)  are  used  on  the  Wetherill  sep- 
arator. Take-off  belts  are  limited  in  their  discharge 
capacity,  and,  under  normal  conditions,  are  operated 
at  a  maximum  speed  of  300  ft.  per  min.     The  highest 


take-off  rate  that  I  measured  was  200  lb.  per  hour  for 
one  belt.  I  am  of  the  opinion  that  50  to  100  lb.  per  hour 
is  the  upper  limit  of  the  take-off  rate  for  clean  separa- 
tion, although  I  have  had  no  opportunity  of  using  a 
machine  larger  than  the  6-in.  Wetherill.  If  a  maximum 
rate  is  decided,  then  the  total  for  a  given  machine  will 
be  the  product  of  the  number  of  belts  and  this  rate. 
Under  proper  working  conditions  the  burden  of  mag- 
netic material  should  be  evenly  distributed  among  the 

VOLUME  IN   (  TBIC   FEET   PER  HOUR   DISCHARGED  BY  FEEDER 
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take-off  belts.  This  is  not  always  feasible,  because,  in 
some  cases,  the  greater  part  may  be  of  pronounced  mag- 
netic permeability,  and  will  naturally  be  caught  and 
discharged  by  the  first  pair  of  take-off  belts.  Thus  the 
capacity  of  a  two-  or  three-magnet  machine  is  no 
greater,  under  such  circumstances,  than  that  of  one  with 
a  single  pair  of  magnets.  In  a  number  of  experiments 
with  pyritic  material  that  had  been  given  a  magnetizing 
roast,  I  found  that,  by  careful  adjustment  of  pole  dis- 
tances and  amperages,  I  could  secure  a  moderately  good 
division  among  the  take-off  belts.  The  second  magnet 
removed  a  magnetized  product  of  lower  permeability 
than  the  first ;  and  in  the  case  of  each  take-off  belt,  the 
second  belt  of  each  magnet  did  likewise. 

It  is  evident  that,  under  certain  conditions,  the  feed 
rate  will  be  limited  by  the  take-off  capacity  of  the 
separator;  and  if  it  is  assumed  that  this  is,  in  turn, 
limited  by  the  number  of  belts  (a  reasonable  assump- 
tion), then  the  smaller  separator,  the  6-in.  size,  has  a 
relatively  greater  take-off  capacity  than  the  larger, 
18-in.  feed  belt. 

The  density  factor  can  be  readily  determined  by  filling 
a  1000  c.c.  dry  graduate  with  the  proposed  feed,  and 
weighing  the  content.  Multiplying  the  weight  by  28.45 
will  give  the  weight  in  pounds  per  cubic  foot.  This 
factor  will  be  found  useful  in  reducing  volume  measur- 
ment  to  weight. 

The  proportion  of  magnetic  material  is  an  important 
factor.  A  feed  containing  80%,  as  compared  with  one 
containing  10%,  would  bring  eight  times  the  amount 
of  magnetic  material  to  the  take-off  belts  in  the  same 
time.  For  a  product  containing  a  large  proportion  of 
magnetic  material,  the  capacity  of  the  separator  is  de- 
termined by  the  take-off  capacity;  and  for  material  con- 
taining a  small  proportion,  by  the  feed  belt.  The  inter- 
relation between  feed-belt  and  take-off  capacity  is  shown 
in  the  chart.     The  table  gives  the  theoretical  volume 
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of  feed  per  hour  at  different  speeds  and  for  different 
grain  sizes. 

The  method  of  using  the  chart  is  best  illustrated  by  an 
example.  Assume  that  it  is  desired  to  treat  1000  lb. 
per  hour  of  product  containing  60''r  of  removable  mag- 
netic material.  This  would  require  a  machine  with  a 
take-off  capacity  of  600  lb.  per  hour,  and  a  three-magnet 
separator  would  be  required.  For  handling  a  product 
containing  only  ICr  of  removable  magnetic  material,  a 
take-off  capacity  of  100  lb.  per  hour  would  be  required, 
and  this  would  be  furnished  by  one  magnet.  A  feed 
rate  of  1000  lb.  per  hour  would  equal  12  cu.ft.  per  hour. 
Referring  to  the  table,  for  a  20-mesh  feed  one  grain 
high,  a  6-in.  separator  would  have  a  feed-belt  capacity 
of  5.6  cu.ft.  per  hour;  a  tape  two  grains  high  would 
constitute  a  feed  rate  of  11.2  cu.ft.  per  hour  at  a  feed- 
belt  speed  of  80  ft.  per  min.  Thus  a  6-in.  two-magnet 
machine  would  answer  for  1000  lb.  of  product  contain- 
ing a  high  proportion  of  magnetic  material;  and  a 
single-magnet  separator  for  the  product  containing  a 
low  proportion  of  magnetic  material. 

In  selecting  a  separator,  the  proportion  of  removable 
magnetic  material  is  a  factor  in  determining  the  width 
of  feed  belt.  It  is  evident  that  an  18-in.  feed  belt  would 
bring  an  oversupply  of  product  to  the  take-off  belts  in 
the  case  of  a  feed  containing  a  large  proportion  of  re- 
movable magnetic  material,  as  shown  in  the  cliart. 
An  18-in.  feed  belt  would  bring  1541  lb.  per  hour  of 
20-mesh  material,  one  grain  high.  (80-ft.  per  min. 
feed-belt  speed).  Only  a  product  containing  39''r  of 
magnetic  material  could  be  handled.  Thus  the  18-in. 
belt  would  be  unsuitable  for  anything  containing  more 
than  39  ^r,  because  the  feed  stream  would  have  to  be 
greatly  diminished  below  the  receiving  capacity  of  the 
belt.  On  the  other  hand,  a  product  containing  a  low 
percentage  of  removable  magnetic  material,  5  to  lo'^r. 
could  be  advantageously  handled  on  the  18-in.  belt 
machine. 

Where  capacity  is  of  secondary^  importance,  the  6-in. 
feed  belt,  with  magnet-field  strengths  suitable  for  the 
separations  desired,  will  answer  all  practical  require- 
ments. In  designing  a  large  separatory  plant,  experi- 
ments for  capacity  determinations  should  be  made  on 
separators  not  smaller  than  the  6-in.  size. 


Diamond  Drilling  in  Cornwall 

In  Cornwall  the  use  of  the  diamond  drill  in  coal- 
boring  operations  has  long  been  an  established  in.stitu- 
tion.  but  until  recently  its  value  as  a  prospecting  tool 
in  the  metalliferous  mines  had  not  been  proved,  says 
the  Iro7i  and  Coal  Trades  Review.  Some  years  ago  at- 
tempts were  made  to  use  the  diamond  drill  in  the  Cor- 
nish mines,  with  unsatisfactory  results.  Trials  were 
made  with  two  machines,  one  of  pseudo  German-English 
manufacture  and  the  second  of  Swedish  origin.  The  first, 
working  for  a  short  time,  ran  up  a  bill  of  £1000  for 
100  ft.  drilled,  and  the  second  was  even  a  more  dismal 
failure,  as  three  weeks'  work  in  granite  showed  an  ad- 
vance of  only  three  feet.  It  is,  therefore,  not  surpris- 
ing to  find  the  Cornish  miners  prejudiced  in  the  matter 
of  diamond  drilling,  and  if  it  were  not  for'  the  enter- 
prise of  Bewuck,  Moreing  &  Co.,  of  London,  a  well- 
known  firm  of  mining  engineers,  it  is  doubtful  if  the 


diamond  drill  would  ever  have  had  a  .second  trial  as  a 
prospecting  apparatus.  When  the  firm  named  took 
over  the  general  management  of  the  East  Pool  and 
Agar  Mines  it  was  decided  to  adopt  the  diamond  drill, 
and  the  results  have  more  than  ju.stified  the  company's 
enterprising  action  in  this  direction  while  establishing 
the  successful  u.se  of  the  drill  in  lode  prospecting  in 
this   locality. 

Oliver  Wethered,  of  the  Geevor  Tin  Mines,  Ltd.,  and 
Dolcoath  mine,  made  an  agreement  with  the  Sullivan 
Machinery  Co.,  of  London,  for  drilling  at  an  agreed  price 
per  foot,  and  under  this  and  other  contracts  nearly 
5000  ft.  of  diamond  drilling  has  been  done  to  date  in 
Cornwall,  besides  the  1500  ft.  by  East  Pool.  All  this 
drilling  is  underground,  the  holes  being  put  in  hori- 
zontally, and  the  deepest  one  has  penetrated  to  a  total 
depth  of  971  ft.  in  the  Dolcoath  mine.  This  was  begun 
on  April  4  and  completed  on  June  22  of  this  year,  and 
shows  a  progress  of  over  100  ft.  per  week.  During  this 
time,  double  shifts  were  worked  five  days  a  week  and 
one  shift  was  worked  on  Saturday,  and  the  total  cost 
for  carbons  amounted  to  approximately  3.5s.  per  ft., 
a  moderate  figure. 

There  is  still  a  certain  amount  of  prejudice  against 
the  use  of  the  diamond  drill,  but  this,  for  the  most  part, 
is  due  to  lack  of  familiarity  with  this  method  of  pros- 
pecting. It  may  be  interesting  to  consider  the  objections 
and  how  far  they  are  borne  out  by  facts.  Perhaps  the 
greatest  objection  to  the  drill  lies  in  the  fact  that  where 
there  is  a  possibility  of  lenticular  or  pocket  formations 
the  drill  may  pass  by  the  orebody,  although  perhaps 
close  to  it,  without  indicating  its  existence.  The  same 
objection  holds  against  an  exploratory  crosscut,  as 
it  also  proves  no  ground  beyond  its  walls,  and  it  must 
be  borne  in  mind  that  the  cost  of  a  7  x  6-ft.  crosscut  in 
Cornwall — approximately  50s.  per  ft. — compares  with 
the  drill  hole  at  18s.  per  ft.,  and  the  rate  of  advance 
in  crosscutting  through  the  granites  is  not  more  than 
2  ft.  in  24  hours,  as  compared  with  20  ft.  progress 
v.ith  the  diamond  drill. 

Another  objection  is  the  small  size  of  the  core  ex- 
tracted by  the  diamond  drill,  which  it  is  claimed  is  un- 
suited  to  accurate  sampling  of  the  body  passed  through. 
If  there  is  anything  in  this  argument  it  is  offset  by 
the  low  comparative  cost  of  drilling  compared  with 
crosscutting,  although  it  is  not  easy  to  see  how  any- 
thing can  be  fairer  or  more  accurate  than  the  drill 
core.  A  further  objection  is  the  tendency  of  the 
drill  hole  to  deflect  from  the  line  of  projected  bore.  In 
some  cases  such  deflection  certainly  does  take  place, 
but,  except  in  deep  holes,  it  is  at  best  a  negligible  quan- 
tity, and  when  drilling  in  granites  may  be  said  to  be 
non-existent. 

From  the  results  already  obtained  from  diamond  drill- 
ing in  Cornwall,  it  is  clear  that  this  form  of  prospect- 
ing is  a  valuable  addition  to  the  development  methods 
already  practiced  in  that  field.  It  has  been  showTi  that 
ten  times  the  rate  of  progress  can  be  secured  at  one- 
third  of  the  cost,  and  that  the  management  is  afforded 
an  accurate  knowledge  of  the  formation  penetrated,  thus 
being  able  to  determine  rapidly  which  areas  are  profit- 
able, as  against  those  not  worth  further  development. 


Today    is   an   opportune    time    to   send    a    check    for    the 
Comfort  Fund  of  the  27th  Engineers. 
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SACKING  ^LA.GNES1TE  FOR  SHIPMENT  AT  ATLIX,  BRITISH  COLUMBIA 


GENERAL     VIEW     OF     HYDRO-MAGNESITE     DEPOSIT     AT   ATLIN.    BRITISH   COLUMBIA 


The  deposit  covers  about  80  acres,  and  the  amount  of  material  which  is  available  in  the  bed  is  estimated  at  half  a  million 
tons.  Up  •  to  the  present,  little  development  has  been  done,  chiefly  because  of  the  distance  from  commercial  centres,  as 
Atlin  is  one  of  the  most  northerly  points  of  British  Columbia,  and  operations  make  it  nrce.«sary  to  ship  by  water  from  Atlin  to 
the  "White  Pass  &  Yukon  Ry.  Co.  terminal  on  Atlin  Lake,  thence  to  the  North  Pacific  Coast,  and  from  there  south  by  steamer  to 
Victoria,  Vancouver,  or  Seattle.  A  few  tons  have  been  taken  out  for  experimental  purposes  recently,  and  the  results  are  said  to 
have  been  satisfactory.  Chemical  analysis  shows  from  96  to  99%  magne.'iium  oxide  after  calcination.  It  Is  thought  likely, 
because  of  the  evident  high  grade  of  the  material,  the  fact  that  it  is  in  a  finely  divided  condition  and  lies  on  the  surface  of 
the  ground,  and  because  the  demand  is  growing  in  Canada,  Western  America,  Australasia,  and  Japan,  that  some  effort  will  be 
made  which  will  result  in  the  mining  of  the  deposit. 


872 


ENGINEERING  AND  MINING  JOURNA^L 


Vol.  106,  No.  20 


Manganese  Deposits  Near  Lake  Creek,  Oregon 


AN  EXAMINATION  of  several  manganiferous 
deposits  in  Oregon,  including  a  reconnaissance 
of  150  square  miles  near  Lake  Creek,  was 
made  in  July.  1918.  by  J.  T.  Pardee,  a  geologist  of  the 
U.  S.  Geological  Survey,  in  company  with  Henry  M. 
Parks,  Director  of  the  Oregon  Bureau  of  Mines  and 
Geologj-.  Messrs.  Parks  and  Pardee  are  jointly  re- 
sponsible for  the  estimates  and  conclusions  here  given. 

So  far  as  known,  the  manganiferous  deposits  of  the 
Lake  Creek  district  are  confined  within  an  area  of  about 
150  square  miles  in  the  central  part  of  Jackson  County, 
Ore.  The  area  is  rather  sparsely  settled,  and  farming 
is  the  principal  industry.  The  nearest  large  town  is 
Medford,  which  is  15  miles  directly  southwest  of  the 
deposits  but  nearly  twice  that  distance  by  the  avail- 
able roads.  Eagle  Point,  a  town  on  the  Pacific  & 
Eastern  Ry.,  is  the  most  convenient  shipping  point. 
The  surface  of  the  region  is  hilly  and  in  places  moun- 
tainous, but  moderately  rugged.  Streams  are  numerous, 
and  the  climate  is  mild. 

Volcanic  Rocks  Underlie  District 

The  area  is  underlain  by  igneous  rocks  that  appear 
to  be  chiefly  basaltic  and  andesitic  flows  and  tuffs.  The 
sequence  of  the  rocks  in  part  in  the  Lake  Creek  district 
comprises,  beginning  with  the  lowest  flow,  a  platy 
basalt,  500  ft.  or  more  thick;  a  red  basalt  tuff,  com- 
monly manganiferous,  100  to  300  ft.  or  more  thick;  a 
platy  basalt,  a  few  feet  to  100  feet  thick  or  more;  dark 
gray  to  buflF,  locally  manganiferous,  andesitic  tuffs  and 
breccias,  a  few  feet  to  500  ft.  thick;  vesicular  to  com- 
pact massive  dark  gray  and  purplish  gray  andesitic 
flows  and  tuffs,  about  500  ft.  thick;  and  dense  black 
basalt  that  weathers  light  gray  on  the  surface,  a  few 
feet  to  more  than  100  ft.  thick. 

Only  insignificant  amounts  of  manganese  were  ob- 
served in  rocks  other  than  the  tuffs.  All  the  layers 
dip  8°  to  10°  ENE,  and  apparently  have  been  broken  by 
faults  with  downthrow  prevailingly  on  the  west.  At 
the  Tywell  mine  the  red  tuff  is  cut  by  an  andesite  dike 
that  appears  to  lead  to  an  overlying  andesitic  flow.  The 
rocks  of  the  district  resemble  those  of  part  of  the  middle 
or  later  Tertiary  volcanic  series  of  central  Oregon,  and 
may  be  of  the  same  age  or  series. 

Manganese  oxides  are  locally  plentiful  in  the  gray 
tuflF  on  the  Gus  Nichols  and  Vestal  claims,  but  are  con- 
fined chiefly  to  the  upper  part  of  the  red  tuff.  Most  of 
the  outcrops  of  this  rock  show  considerably  more  man- 
ganese than  the  other  rocks.  Pits  or  other  workings 
show  that  at  the  depth  of  a  few  feet  the  rather  soft 
oxides  seen  at  the  surface  generally  give  place  to  hard, 
compact  material  containing  abundant  manganite.  In 
several  places  bodies  of  hard  oxides  have  filled  cracks 
and  vesicles  and  have  replaced  some  of  the  rock.  The 
exposed  parts  of  the.se  bodies  appear  to  be  free  from 
foreign  matter  and  sharply  distinct  from  the  barren 
parts  of  the  tuff.  The  results  obtained  at  a  small  plant 
operated  by  the  Manganese  Metals  Co.  appear  to  .show 
that  material  rich  enough  to  be  called  ore  should  con- 
tain not  le-s.s  than  10%  Mn,  but  most  of  the  manga- 
niferous material  seems  to  be  so  easily  workable  that 


even  such  as  contains  only  7  or  8%  Mn  might  be  mined 
and  milled  profitably  if  worked  on  a  larger  scale. 

At  the  Tywell  mine,  a  face  of  ore  estimated  to  average 
20  "^f  Mn  is  exposed  for  a  length  of  150  ft.  and  a 
height  of  10  ft.  It  extends  further  horizontally  in  two 
directions  for  unknown  distances — possibly  for  1000  ft. 
— and  at  some  places  it  may  be  considerably  thicker 
than  it  is  at  the  exposure.  The  information  afforded 
by  drill  holes  and  open  cuts,  and  the  inferences  drawn 
from  the  distribution  of  float,  indicate  that  this  body 
probably  extends  through  four  acres  or  more  and  con- 
tains about  10%  Mn.  Though  practically  no  ore  has 
been  prospected  or  mined  elsewhere  in  the  district,  the 
red  tuff  in  several  places  at  the  surface  shows  a  min- 
eralization comparable  with  that  at  the  Tywell  mine, 
and  the  areas  of  tuff  that  bear  manganese  stains  include 
several  hundred  acres. 

In  the  most  promising  areas  the  tuff  is  either  un- 
covered or  lies  beneath  only  a  few  feet  of  overburden. 
At  the  Tywell  mine  part  of  the  tuff  area  is  overlain  by 
lava  that  ranges  in  thickness  from  a  few  inches  to 
100  ft.  or  more.  In  the  principal  working,  a  large 
open  cut,  the  ore  has  been  followed  back  into  the  hill 
to  a  point  where  the  overlying  lava  is  15  ft.  thick.  It 
appears  reasonable  to  assume  that  the  ore  extends  at 
least  a  few  feet  further  under  the  lava,  but  practically 
no  evidence  of  its  extent  could  be  obtained.  As  most  of 
the  deposits  of  manganese  oxide  in  the  Northwest  are 
superficial,  the  Lake  Creek  deposits  probably  do  not 
extend  far  beneath  the  lava,  and  the  lava-covered  areas 
have  therefore  been  left  out  in  making  the  estimates  of 
known  and  probable  ore  reserves  here  presented. 

The  manganese  oxides  were  clearly  formed  later  than 
the  tuff,  and  in  at  least  one  or  two  places  they  were  evi- 
dently deposited  by  descending  solutions.  No  minerals 
which  suggest  that  the  ore  is  of  deep-seated  origin 
were  found,  and  it  is  doubtless  residual.  The  oxides 
have  apparently  been  partly  leached  out  of  the  weath- 
ered tuff.  At  the  Tywell  mine,  5  to  10  ft.  from  the 
surface,  there  are  many  cavities  that  appear  to  have 
been  filled  with  manganese  oxides  but  that  are  now 
nearly  empty,  and  most  of  the  oxides  remaining  in  other 
places  are  soft.  Apparently  the  manganite  in  the  un- 
weathered  parts  of  the  deposit  Was  changed  by  weather- 
ing to  pyrolusite,  part  of  the  manganese  being  dissolved 
and  carried  away. 

In  addition  to  the  manganese  oxides  and  silicate  min- 
erals, the  crude  ore  contains  some  hematite  and  limonite 
and  a  little  gypsum  and  zeolite.  The  concentrate  is 
reported  to  contain  a  little  barite.  Data  given  by  the 
Manganese  Metals  Co.  show  that  the  ore  so  far  mined 
has  averaged  about  20%  Mn.  Car  samples  of  two  ship- 
ments of  concentrate  ran  47.5  and  48.5%  Mn,  and 
assays  of  other  samples  of  concentrates  are  reported  as 
follows : 

AXAUYSES  OF  CONCENTRATES  OF  LAKE  CREEK  MANGANESE  ORE 


Gold 
Oz.  Per  Ton 

Silver 
Oz.  Per  Ton 

Iron  % 

Manga- 
nese % 

Phos- 
phorus % 

Sample  1 
Sample  2 
Sample  3 

0  08 
0.08 
0   16 

11.  1 
14:5 
11.15 

1.2 
1.4 
0.9 

52.5 
46.5 
52  8 

0  09 
0  207 
0   174 

About  1500  tons  of  ore,  containing  at  least  15%  Mn, 
is   in    sight.      In   addition,    incomplete   prospecting   by 
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drilling  and  open  cutting  indicates  that  at  least  four 
acres  are  probably  underlain  by  10  ft.  of  ore  (about 
120,000  tons)  containing  probably  10%  Mn.  The  sur- 
face indications  in  other  parts  of  the  district  warrant 
an  estimate  that  they  may  yield  130,000  tons  more  of 
material  carrying  at  least  10  "^r  Mn,  so  that  the  probable 
reserves  of  ore  of  this  grade  total  at  least  250,000  tons. 

Development  of  District  Begun  Last  Year 

Manganese  mining  is  a  new  industry  in  the  Lake 
Creek  district,  actual  development  work  having  been 
begun  late  in  1917.  Since  October  of  that  year  the 
Manganese  Metals  Co.  has  explored,  by  open  cuts  and 
drill  holes,  three  or  four  acres  on  the  Tywell  ranch, 
about  five  miles  southwest  of  Lake  Creek  postoffice,  and 
has  erected  a  mill  capable  of  treating  20  tons  of  crude 
ore  in  24  hours.  This  mill  has  been  in  operation  inter- 
mittently since  Mar.  15,  1918,  and  has  produced  con- 
centrates that  contained  an  average  of  about  45  "^r  Mn, 
four  tons  of  crude  ore  yielding  one  ton  of  concentrates. 
Since  this  company  began  work,  the  known  limits  of  the 
manganiferous  area  have  been  considerably  extended  by 
prospectors,  and  many  claims  have  been  located. 

The  cost  of  hauling  concentrates  by  teams  from  the 
Manganese  Metals  Co.'s  mill  to  the  railroad  at  Eagle 
Point  is  now  $4  a  ton.  At  a  moderate  expense  the  roads 
could  be  made  usable  for  heavy  trucks  throughout  the 
dry  season,  from  April  to  November.  Water  for  work- 
ing many  of  the  deposits  can  be  obtained  almost 
throughout  the  year  without  great  expense,  and  timber 
for  mine  and  mill  construction  is  within  easy  reach  of 
most  of  the  mines.  Wages  are  $5  or  more  a  day,  and 
mining  supplies  are  about  as  expensive  as  they  are  else- 
where in  the  Northwest.  Electric  power  is  available 
from  a  transmission  line  passing  through  Eagle  Point. 

Options  Taken  by  Victor  Rakowsky 

Options  on  several  claims,  including  the  larger  part 
of  the  holdings  of  the  Manganese  Metals  Co.,  have  re- 
cently been  obtained  by  Victor  Rakowsky,  of  Joplin,  Mo. 
Mr.  Rakowsky  has  arranged  to  begin  developing  the  de- 
posit on  the  Tj'\vell  ranch  by  churn  drilling,  and  has 
taken  steps  to  obtain  water  and  machinerj'  sufficient 
to  extract,  on  a  large  scale,  such  orebodies  as  he  may  find. 
He  will  probably  have  demonstrated  the  value  of  his 
property  and  of  his  other  options  within  a  few  months, 
and  his  plans  include  the  erection  of  at  least  one  mill, 
having  a  daily  capacity  of  500  tons  of  crude  ore,  which 
is  to  be  in  operation  before  the  end  of  1918.  Unless  some 
unforeseen  contingencies  arise,  the  mill  of  the  Man- 
ganese Metals  Co.  will  no  doubt  continue  production 
at  its  present  capacity. 

The  results  so  far  obtained  by  Mr.  Rakowsky  on  a 
test  shipment  and  by  the  Manganese  Metals  Co.  show 
that  high-grade  manganese  concentrates  can  be  made 
profitably  from  the  ore  at  the  Tywell  mine  and  presum- 
ably from  that  at  the  other  Lake  Creek  deposits.  In 
fact,  the  richness  or  purity  of  the  manganese  oxides  in 
this  region,  and  the  sharp  line  of  demarcation  from  the 
waste,  make  these  deposits  workable,  and  distinguish 
them  from  others  of  low  grade,  such  as  those  which 
are  associated  with  quartz  lodes.  Though  the  extent 
of  the  workable  bodies  has  not  yet  been  demonstrated, 
there  is  evidently  sufficient  ore  in  this  district  to  war- 
rant extensive  operations. 


Frozen  Organic   Klondike  Deposits 

In  a  paper  recently  read  before  the  Royal  Society 
of  Canada,  J.  B.  Tyrrell  describes  the  deposits  of 
frozen  material  which  overlie  the  gravel  in  the  bottom 
of  the  valleys  in  the  Klondike,  and  which,  it  is  assumed, 
occur  only  in  Arctic  or  sub-Arctic  regions.  The  mate- 
rial is  locally  known  as  "muck,"  and  the  deposits,  which 
are  of  vegetable  character,  may  have  a  thickness  of 
10,  20,  30,  or  even  as  much  as  100  ft.  The  plane  of 
separation  between  the  gravel  and  the  vegetable  matter 
is  usually  sharp  and  well  defined,  though  occasionally 
little  layers  of  the  latter  may  be  found  included  in  the 
upper  beds  of  the  gravel. 

The  deposit  is  composed  in  part  of  mosses,  such  a.s 
sp}uiynum  and  hypnum,  and  also  of  sticks  and  limbs 
of  trees,  leaves,  and  of  all  similar  kinds  of  debris. 
It  also  contains  a  large  quantity  of  water  in  the  form 
of  ice.  Here  and  there  are  layers  of  clear  ice  which 
have  been  formed  by  spring  water  rising  from  beneath, 
and  freezing  before  it  reached  the  surface.  In  one 
instance  which  was  examined  the  water  derived  from 
this  ice  was  found  to  be  quite  hard  from  the  presence 
of  salts  of  lime.  Some  gritty  material  may  also  be 
present  in  the  deposit,  and  occasionally,  toward  the 
bottom,  there  may  be  a  few  thin  layers  of  sand. 

In  color,  the  frozen  vegetable  matter  is  usually  dark 
bluish  gray  or  brown,  much  like  the  bottom  turf  in 
the  Irish  bogs,  though  it  becomes  lighter  with  the 
presence  of  sand.  On  the  undrained  parts  of  alluvial 
flats  it  is  now  generally  covered  with  mossy  swamp, 
and  near  the  channels  of  streams  it  supports  a  lusty 
growth  of  white  spruce  forest. 

The  "muck"  deposit  and  the  gravel  and  rock 
which  are  found  underlying  it  are  permanently  frozen 
to  depths  of  about  200  ft.  below  the  surface.  In 
mining  operations,  shafts  can  readily  be  sunk  through 
it  with  pick  and  shovel,  for  an  experienced  man  can 
pick  it  off  in  layers  without  difficulty.  The  deposit 
was  formed  while  the  rocks  and  soil  of  the  country 
were  permanentlj'  frozen,  and  while  the  supply  of  or- 
dinary alluvial  material  was  cut  off.  The  process  of  its 
formation  started  in  a  period  of  great  cold  in  early 
glacial  times,  and  has  gone  on  continuously  and  unin- 
terruptedly down  to  the  present. 

If  the  cold  period  when  the  beds  began  to  be  formed 
was  at  the  beginning  of  the  first  glacial  period,  then 
the  gravels  of  the  alluvial  bottom  lands,  which  underlie 
the  "muck,"  would  be  pre-glacial  in  age.  From  this 
it  would  be  necessary  to  conclude  that  the  valleys  hold- 
ing these  gravels  were  excavated  before  the  glacial 
or  Pleistocene  epoch,  and  that  these  valleys  are  there- 
fore of  Pliocene  age.  When  the  cold  period  began, 
the  countrj'  appears  to  have  been  fairly  thickly  popu- 
lated with  mammoth,  mastodon,  bison,  elk,  moose, 
horses,  bears,  and  other  animals  of  that  era,  for  bones 
are  found  in  large  numbers  in  the  underlying  gravels 
and  in  the  bottom  of  the  deposit,  but  there  is  reason  to 
believe  that  the  climate  soon  become  too  severe  for 
them,  and  their  remains  are  scarce  in  the  higher  por- 
tions of  the  deposit,  and  finally  disappear  from  it  alto- 
gether.   

Today  is  an  opportune  time  to  send  a  check  for  the 
Comfort  Fund  of  the  27th  Engineers. 
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Development  of  the  Ferromanganese 

Industn^* 

By  Theodore  Swann. 

Prior  to  1914,  the  United  States  produced  less  than 
one-half  of  its  ferromanganese  requirements,  and  in 
1914  only  54  ^c  out  of  a  total  183,728  tons,  produced  and 
imported.  In  1917  this  amount  was  increased  to  331,381 
tons,  of  which  286,000  tons,  or  86%,  was  produced  in 
the  United  States.  In  1918  home  production  will  be 
not  less  than  90%.  Under  pre-war  conditions  the 
world's  supply  of  manganese  ore  came  mainly  from 
Brazil,  India,  and  Russia.  The  shortage  of  shipping 
brought  about  by  the  war,  made  it  imperative  that  the 
United  States  should  develop  its  own  resources. 

Domestic  Production  of  Manganese. 

The  domestic  production  of  manganese  ore  in  1914 
was  2635  tons — insufficient  to  make  one-half  of  1%  of 
the  ferromanganese  required.  In  1915  this  was  in- 
creased to  9709  tons,  or  enough  to  meet  about  2%  of 
requirements.  During  1916  the  domestic  production 
more  than  trebled  that  of  the  previous  year,  and 
amounted  to  26,997  tons,  or  enough  to  make  less  than 
3%  of  America's  increased  ferromanganese  require- 
ments. In  1917  the  production  of  high-grade  domestic 
ore  quadrupled  that  of  the  previous  year,  and  113,734 
tons  was  produced — enough  to  make  more  than  10%  of 
the  ferromanganese  required. 

The  domestic  ore  production  of  1917  only  supple- 
mented the  foreign  supply,  the  shipment  of  which  was 
rapidly  becoming  difficult.  In  the  first  six  months  of 
1918  the  high-grade  domestic  manganese  ore  produc- 
tion was  greater  than  that  of  the  entire  year  of  1917. 
with  prospects  for  a  decided  increase  in  the  second  half 
over  that  of  the  first  half. 

During  July,  1918,  a  total  of  30,370  tons  of  ferro- 
manganese was  produced,  containing  20,226  tons  of 
metallic  manganese,  and  23,021  tons  of  spiegeleisen, 
containing  4698  tons,  making  a  total  of  24,924  tons  of 
metallic  manganese  in  the  total  ferromanganese  and 
spiegeleisen  produced.  The  percentage  of  metallic  man- 
ganese derived  from  domestic  ores  in  the  tonnage  re- 
ported for  July,  1918,  was  47.9. 

Manganese  Requirements. 

It  has  been  estimated,  from  the  consumption  to  date 
this  year,  that  the  iron  and  steel  industry  will  require, 
during  the  remainder  of  this  year  and  the  first  half 
of  next  year,  31,000  tons  per  month  of  metallic  man- 
ganese in  the  form  of  ferromanganese;  and,  assuming 
that  the  average  grade  will  be  65%,  the  monthly  re- 
quirements of  ferromanganese  will  be  32,300  tons.  In 
addition,  3000  tons  per  month  of  metallic  manganese, 
in  the  form  of  spiegeleisen,  will  be  needed.  Assuming 
the  average  grade  to  be  18%,  the  monthly  requirements 
will  be  16,500  tons. 

The  total  metallic  manganese  requirements  for  the 
year  ending  June,  1919,  for  both  ferromanganese  and 
spiegeleisen,  are  therefore  assumed  to  be  288,000  tons. 
From  the  best  information  available,  the  United  States 
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will  produce  ores  that  will  contain  at  least  50%  of 
the  manganese  content  required  to  make  this  tonnage 
of  ferromanganese  and  spiegeleisen. 

Conservation  of  Manganese 

At  the  May  meeting  of  the  American  Iron  and  Steel 
Institute,  C.  R.  Ellicott  presented  a  complete  and  in- 
structive paper,  entitled,  "The  Conservation  of  Man- 
ganese." In  addition  to  acknowledging  the  facts  so 
ably  presented  therein,  one  may  well  pay  tribute  to  the 
m.any  producers  of  domestic  manganese  ore  who  are 
rapidly  making  the  United  States  less  dependent  upon 
other  countries.  It  is  the  patriotic  duty  of  both  the 
producers  and  users  to  encourage  the  production  of 
domestic  ores,  and  to  break  away  from  the  prejudice 
against  the  use  of  low-grade  alloys. 

It  has  been  suggested  that  the  steel  industry  could 
further  aid  in  the  conservation  of  shipping  by  using, 
when  possible  (in  many  instances  to  their  direct 
advantage),  silicomanganese,  which  could  be  made 
from  high-silica  domestic  ores.  Prominent  American 
metallurgists  consider  the  advantages  of  silicon  alloyed 
with  manganese  to  be: 

1.  The  silicon  reduces  the  carbon  content,  giving  the 
desired  low-carbon  alloy  for  the  steel  addition. 

2.  The  combined  selective  action  of  silicon  and  man- 
ganese will  be  more  active  than  either  element  alone. 

3.  The  resultant  combined  oxides,  forming  man- 
ganese silicate,  will,  owing  to  greater  fluidity,  be 
eliminated  from  the  metal  more  readily  than  the  oxides 
of  either  alone. 

Deposits  of  Silicomanganese  Ore 

There  are  numerous  deposits  of  manganese  ore  too 
high  in  silica  to  be  used  in  making  ferromanganese. 
These  however,  are  available  for  making  silicoman- 
ganese. It  is  possible  to  make  silicomanganese  from 
high  slags  carrying  from  10%  and  up  of  manganese, 
and  also  from  manganese  ores  carrying  as  low  as  18% 
manganese  and  as  high  as  40%  silica.  This  source 
of  supply  has  been  proved  to  be  available  by  one  electric- 
furnace  operator,  who  made,  from  slags  running  10  to 
17%  manganese,  several  carloads  analyzing  about  64% 
manganese,  12%  iron,  23%  silicon,  and  0.60%  carbon. 
Ihe  average  slags  produced  with  the  above  metal  con- 
tain under  4%   manganese. 

The  manufacture  of  ferromanganese  in  the  electric 
furnace  is  one  of  the  important  developments  in  con- 
nection with  the  utilization  of  domestic  manganese  ores, 
especially  when  the  plants  are  near  the  mines.  Perhaps 
the  greatest  value  today  of  the  electric  furnace,  in  con- 
nection with  the  production  of  ferromanganese,  is  the 
conservation  of  coke.  In  July,  1918,  over  7^%  of  the 
entire  production  was  made  in  electric  furnaces.  It 
is  estimated  that  by  the  end  of  this  year  such  appliances 
will  be  making  about  15%  of  the  total  ferromanganese 
produced  in  the  United  States. 

The  slag  and  volatilization  losses  in  the  smelting  of 
ferromanganese  constitute  problems  for  the  metal- 
lurgists of  the  country.  It  is  believed  possible  to  in- 
crease the  recovery  by  10%.  If  such  increase  could  be 
made,  a  saving  of  about  30,000  tons  of  metallic  man- 
ganese would  be  effected,  thus  releasing  more  than 
75,000  tons  of  shipping. 
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The  Russian  Industrial  Nightmare 


HUGO  KLEIN,  a  steel  metallurgist  who  is  a  mem- 
ber of  the  German  Military  Commission  now  at 
Kieff,  in  the  Ukraine,  has  written  an  article,  ap- 
pearing in  Stahl  und  Eisen,  dealing  with  the  troubles  of 
the  South  Russian  industry  since  the  outbreak  of  the 
revolution,  which  we  reproduce  from  the  Ironmonger. 
He  recalls  that  in  April,  1917,  the  preliminary  govern- 
ment of  Prince  Lvoff,  which  preceded  that  of  Kerensky 
and  the  destructive  anarchism  of  the  Bolshevists,  issued 
an  order  for  the  formation  of  workmen's  committees  in 
all  industrial  undertakings,  whether  owned  by  the  gov- 
ernment or  by  private  proprietors.  This  order  was, 
no  doubt,  due  to  the  pressure  of  the  Petrograd  work- 
men's council,  and  was  probably  agreed  to  by  Prince 
Lvoff  and  his  Moderates,  because  they  thought  that, 
by  setting  up  such  committees,  they  would  at  least 
reduce  the  number  of  mass  meetings  of  workmen,  which 
in  Russia  invariably  degenerate  into  political  wrangles. 
The  committees  were  in  practice  to  frame  their  own 
rules  and  themselves  define  the  nature  of  their  activities, 
rights,  and  duties.  The  participation  of  the  directors 
of  the  works  was  litnited  to  the  provision  that  the  draft 
rules  were  to  be  discussed  at  a  joint  meeting  of  the 
committee  and  of  the  directors,  and  settled  by  mutual 
agreement.  In  most  plants,  however,  these  joint  meet- 
ings were  never  held,  but  the  decisions  of  the  workmen's 
meetings  were  set  up  as  law,  and  the  directors  had  to 
content  themselves  with  silent  opposition. 

Mass  Meetings  Frequent 

If  the  Ministry  thought  that  by  this  order  the  work- 
men's agitation  would  be  diverted  into  less  violent  chan- 
nels, they  soon  discovered  their  mistake.  Several  meet- 
ings were  held  weekly,  either  in  the  yards  or  within  the 
factories,  and  while  they  were  in  progress,  generally 
from  one  to  one  and  a  half  hours,  all  the  plant,  even  fur- 
naces, remained  unattended.  The  managers  were  not 
notified  of  the  meetings,  nor  was  their  permission  asked. 
"The  Present  Political  Situation"  was  a  favorite  theme 
of  discussion,  and  the  "expert  advisers,"  which  under  the 
order  might  be  added  to  the  workmen's  committees  from 
outside  the  factory  employees,  usually  turned  out  to  be 
itinerant  professional  orators,  students,  lavi^'ers,  or 
others.  They  "instructed"  the  illiterate  workmen  in 
the  aims  and  objects  of  the  Petrograd  workmen's  and 
soldiers'  councils,  and  a  net  of  orders  emanating  from 
these  councils  was  drawn  over  the  whole  country.  The 
same  system  of  deliberate  disorganization  by  which  the 
army  was  wrecked  was  applied  to  the  factories. 

Minimum  Wages  Fixed  for  Metal  Workers 

In  May,  1917,  at  the  invitation  of  the  president  of  the 
iron  distributing  office,  which  had  been  created  by  the 
government  during  the  war,  joint  meetings  of  the  man- 
ufacturers' and  workmen's  delegates  were  held,  at  which 
for  the  first  time  minimum  wages  applicable  to  all  classes 
of  workers  in  metals  were  to  be  fixed.  The  workmen's 
delegates  rejected  the  increases  offered  by  the  manu- 
facturers, and  left  the  meetings,  but  gradually  the  new 
scale  was  agreed  to  by  the  workmen  and  put  into  force. 
In  the  course  of  the  summer  the  workmen  seized  sole 
control  of  the  various  funds  for  the  purchase  of  food 


and  other  necessities  for  the  workers  and  of  the  wel- 
fare institutions  which  had  been  organized  in  many 
factories,  and  large  sums  of  money  were  stolen  or 
squandered. 

Managers,  engineers  and  other  members  of  the  staff 
were  gradually  deprived  of  all  authority  and  influence. 
Any  one  of  these  who  had  made  himself  disliked  was 
forced  out  of  his  position,  and  managers  were  con- 
stantly dismissed  by  their  workmen  for  "anti-revolu- 
tionary sympathies."  Their  successors  had  to  be  ap- 
proved by  the  workmen's  committee  before  they  took 
up  their  appointment.  The  most  trivial  incidents  in 
the  day's  work  were  discussed  at  interminable  length, 
and  judgment  was  pronounced  upon  them  at  the  work- 
men's councils.  With  the  installation  of  the  Bolshevist 
government  in  November,  1917,  the  democratization  of 
works  proceeded  apace.  Lenine  ordered  the  formation 
of  supervising  committees  consisting  only  of  workmen, 
who  examined  all  the  works'  reports,  controlled  all  pur- 
chases and  sales  and  demanded  the  right  of  counter- 
signing every  letter  that  left  the  works.  But  the  most 
embittered  fights  were  for  the  control  of  the  cash-box. 

"Hand  Over,"  the  Revolutionists'  Watchword 

The  progress  of  the  Russian  revolution  showed  no 
trace  of  the  inspiration  of  any  elevated  thought,  of 
any  respect  for  human  rights.  Its  sole  watchword  was 
"Hand  over!"  Hand  over  the  land  to  the  peasant;  hand 
over  the  factory  to  the  laborer.  No  thought  was  given 
to  the  new  duties  which  must  accompany  the  new- 
claimed  rights.  The  land  was  left  unplowed;  the  fac- 
tories stood  idle.  Piece-work  was  abolished,  and  there 
were  no  bounds  to  the  waste  of  time.  While  the  crea- 
tion of  wealth  grew  less  and  less,  new  paper  money  was 
printed  in  ever-growing  masses,  and  as  no  one  pro- 
duced anything  useful,  the  purchasing  power  of  money 
sank  and  famine  prices  ensued. 

The  monthly  output  of  coal  in  the  Donetz  district, 
which  averaged  2,000,000  tons  in  peace  time,  and  was 
still  1,358,000  tons  in  September,  1917,  sank  to  491,000 
tons  in  January,  1918,  and  has  since  ranged  from  325,- 
000  to  500,000  tons.  The  monthly  output  of  pig  iron 
in  South  Russia,  which  amounted  on  an  average  to 
260,000  tons  before  the  war  and  in  1916  was  still  237,- 
000  tons,  fell  in  November,  1917,  to  106,000  tons,  in 
December  to  93,000  tons,  and  in  January,  1918,  to 
82,000  tons.  Since  that  time  no  returns  have  been  pub- 
lished. In  April  and  May  of  the  present  year,  all  the 
blast  furnaces  v/ere  idle  with  the  exception  of  two 
near  the  coal  mines,  but  their  output  was  very  small. 

Factories  Close  But  Wages  Continue 

At  the  end  of  1917,  the  production  in  the  mines  had 
decreased  to  such  an  extent  that  the  factories  were 
obliged  to  suspend  work,  but  by  order  of  the  Work- 
men's Committee  the  men  continued  to  draw  their  full 
wages,  and  if  there  was  not  enough  money  in  hand  of 
the  works'  funds,  the  wages  were  paid  out  of  govern- 
ment money. 

Then  came  the  last  chapter:  the  nationalization  of 
the  works.  The  Bolshevist  government  called  upon  the 
workmen  themselves  to  assume  the  management  of  the 


876 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  106,  No.  20 


factories.  In  most  of  the  factories,  however,  no  men 
could  be  found  who  were  able  to  carry  out  this  request. 
In  some  plants  the  supervising  committee  exercised  its 
powers  side  by  side  with  the  directors  who  really  did 
the  work  proper,  and  in  others  workmen  were  elected 
to  the  board,  but  failed  to  exercise  any  real  influence. 
The  only  factories  in  which  the  order  of  nationaliza- 
tion was  actually  carried  out  were  those  to  which  the 
Petrograd  government  had  sent  special  delegates.  The 
parting  present  of  the  Bolshevist  government  was  the 
•'Mutual  Contract,"  which  was  signed  on  Mar.  16,  1918, 
after  long  negotiations  between  the  All-Russian  Trade 
Union  of  Metalworkers  and  the  Manufacturers'  Syn- 
dicate, under  pressure  of  the  Bolshevist  government. 

Unions  Only  Could  Hire  and  Discharge 

Under  this  contract  all  workmen  could  be  engaged  or 
dismissed  only  by  their  respective  trade  unions.  The 
workmen  were  divided  into  groups,  and  the  wages  were 
fixed  on  the  same  basis,  although  not  at  the  same  figure 
all  round,  so  that  there  was  little  difference  between  the 
pay  of  the  skilled  worker  or  the  man  in  a  responsible 
position  and  that  of  the  unskilled  laborer.  Previously,  a 
leading  roller  and  a  skilled  machinist  had  been  paid  four 
or  five  times  as  much  as  an  ordinary  day  laborer,  but 
the  underlying  idea  of  the  Bolshevists  was  to  make 
wages  as  nearly  equal  as  possible.  So  the  laborer's 
wages  were  put  at  one  rouble  per  hour,  whereas  the 
highest  wage  of  a  skilled  worker  was  fixed  at  1.90 
loubles.  A  large  number  of  the  men  were  dissatisfied 
with  this  arrangement,  and  also  with  the  equal  treat- 
ment of  work  in  different  groups. 

When  work  was  temporarily  suspended,  the  men  were 
to  be  paid  two-thirds  of  their  wages  for  the  first  12 
days  and  one-half  for  the  remaining  period  of  idleness. 
If  during  this  time  the  workman  demanded  to  be  paid 
off,  he  was  to  be  paid  12  days  beyond  the  day  of  his 
leaving.  If  the  works  were  permanently  closed,  the  di- 
rectors had  to  pay  the  dismissed  workmen  24  days' 
wages,  and  as  the  rule  entitling  the  men  to  12  days' 
wages  on  dismissal  was  not  repealed,  when  many  of  the 
works  closed  down  the  men  demanded  payment  for  36 
working  days.  The  manufacturers  had  signed  the  "Mu- 
tual Contract"  under  duress,  and  on  the  understanding 
that  the  work  performed  should  reach  a  good  average 
standard  and  that  the  government  would  fix  higher 
selling  prices  for  the  finished  products,  and  when  neither 
of  these  conditions  was  fulfilled,  they  declined  to  recog- 
nize it  any  longer. 

Conditions  Worse  When  Teutons  Arrive 

When  the  German  and  Austrian  troops  marched  into 
South  Russia  the  diflficulties  of  the  industry  became 
worse  still.  The  available  rolling  stock  had  diminished 
with  the  retreat  of  the  Bolshevists,  the  army  authorities 
seized  what  was  left,  and  the  coal  supplies  were  barely 
.sufficient  for  the  railways.  Nothing  could  be  spared 
for  the  iron  works,  and  those  which  had  still  managed 
to  keep  going  were  now  oVjliged  to  close  down.  After 
the  resumption  of  railway  traffic,  the  partial  removal 
of  the  considerable  stocks  of  half-finished  and  finished 
manufactures  that  had  accumulated  at  the  works,  and 
the  reopening  of  the  banks,  many  of  the  factory  owners 
put  an  end  to  their  undertaking  to  pay  wages  during 


the  suspension  of  work,  by  dismissing  all  the  men. 
Even  Lenine  recognized  in  time  that  it  was  a  mistake 
to  abolish  all  piece-work  and  that  the  management  of 
industrial  undertakings  can  be  carried  out  only  by  men 
whose  training  fits  them  for  their  positions.  Hence  he 
afterward  issued  another  decree,  in  which  piece-work 
was  reestablished  and  orders  were  given  for  the  rein- 
statement of  the  technical  and  commercial  managers 
"in  order  that  further  millions  may  not  be  lost  by  the 
nation" — a  decree  which  is  typical  of  the  disorder  into 
which  the  Bolshevists  have  thrown  the  world  of  labor. 
The  latest  device  is  to  vest  the  management  of  every 
factory  in  a  committee  of  eight,  consisting  of  repre- 
sentatives of  the  government,  the  manufacturers,  and 
the  workmen. 

Work  Resumed  in  Some  Places 

Three  of  the  "mixed"  iron  works  in  the  Ukraine,  the 
Societe  Dnieprovienne,  Kramatorskaya,  and  Donetz- 
Yurievka,  have  lately  resumed  manufacturing  on  a  small 
scale.  Others,  including  the  South  Russian  Tube  Works, 
the  Briansk  and  Taganrog  Iron  Works,  and  the  iron 
works  in  the  coal  district  (Hughesovska,  Makeievka,  and 
the  Russo-Belge  Co.),  are  preparing  to  restart  at  the 
end  of  August.  At  first  only  some  of  the  openhearth  fur- 
naces and  bar-iron  and  roofing-sheet  mills  will  be  set 
going,  in  order  to  work  up  the  existing  stocks  of  steel 
ingots,  pig  iron,  and  scrap,  and  to  get  as  large  a  quantity 
of  finished  products  as  possible  ready  for  the  market 
with  a  minimum  consumption  of  coal.  The  works  in 
the  coal  district  have  enough  materials  at  hand  to  be 
independent  of  supplies  by  rail  for  some  months,  but  of 
the  factories  outside  the  district,  only  those  which  are 
assured  of  a  coal  supply,  or  which  produce  special 
products,  such  as  black  and  galvanized  roofing  sheets, 
tubes,  and  tires,  which  are  urgently  required,  will  be 
able  to  do  anything  until  after  the  harvest,  when  labor 
will  return  to  the  coal  mines.  With  a  resumption  of 
the  coal  output,  and  in  view  of  the  accumulation  of  stocks 
of  blast-furnace  coke,  it  should  be  possible  to  blow  in  a 
number  of  blast  furnaces  in  October. 


Risk  Not  Assumed  by  Miner 

By  a.  L.  H.  Street* 

Upholding  judgment  in  favor  of  the  operator  of  a 
drilling  machine  in  a  mine,  who  was  injured  by  a  fall  of 
loose  rock,  and  who  asserted  negligence  of  his  employer 
in  assuring  him  that  the  stope  at  the  particular  place 
where  the  accident  occurred  was  in  safe  condition,  it 
was  recently  decided  by  the  Utah  Supreme  Court,  in  the 
case  of  Urich  vs.  Utah  Apex  Mining  Co.,  169  Pacific 
Reporter,  263,  that  though  plaintiff  was  required  to  in- 
spect his  place  of  work,  he  did  not,  on  the  theory  that 
he  was  bound  to  make  the  place  of  work  safe,  assume  the 
risk  of  injury  from  rock  falling  from  the  roof  of  the 
mine  in  a  place  other  than  his  immediate  place  of  work. 
It  appeared  that  the  accident  did  not  occur  where  plain- 
tiff had  been  engaged  in  operating  a  drill,  but  at  a  place 
ne  was  passing  in  obedience  to  an  order  of  the  shift 
DOSS,  who  temporarily  assigned  him  to  other  work. 

•Attonioy  at  law,   820  Security  Bldg.,  Minneapolis,  Minn. 
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Mineral  Industry  in  Burma* 

Grains  of  gold  are  washed  down  by  many  streams 
in  Burma,  and  the  panning  of  gold  dust  from  sand 
forms  a  precarious  means  of  livelihood.  The  upper 
reaches  of  the  Irrawaddy  and  the  Sittang  appear  to  be 
the  most  prolific.  In  the  Irrawaddy  above  Myitkyina 
the  Burma  Gold  Dredging  Co.  has  carried  on  operations 
for  some  years,  but  has  met  with  many  difficulties. 
The  largest  yield  in  a  year  has  been  8000  oz.  of  gold. 

An  attempt  was  made  to  extract  gold  from  quartz 
at  Kyaukpazat,  in  Katha  District,  and  quarrying  and 
crushing  were  started  in  1895.  The  yield  of  gold  was 
about  1200-  oz.  The  gold-bearing  quartz  proved  to 
be  only  small  in  amount  and  was  soon  exhausted.  The 
washings  in  streams  show  that  many  parts  of  the 
province  are  rich  in  gold,  but  it  has  nowhere  as  yet 
been  found  near  the  surface  in  remunerative  quanti- 
ties. It  may  some  day  be  mined  profitably  from  lodes, 
but  capital  has  not  so  far  been  applied  to  such  a 
venture. 

The  Chinese  at  one  time  had  silver  workings  at 
Bawdwin,  in  the  Northern  Shan  States,  now  the  scene 
of  the  industries  of  the  Burma  Corporation.  That 
these  workings  must  have  been  extensive  is  shown  by 
the  amount  of  slag  that  has  been  left  on  the  surface 
and  by  the  bareness  of  the  adjacent  hills  from  which 
firewood  was  cut.  The  mine  is  now  worked  chiefly  for 
lead,  and  will  be  referred  to  later.  The  only  other 
silver  mine  in  Burma  worked  in  recent  years  is  at 
Bawzaing,  in  the  Southern  Shan  States,  where  the  chief 
of  the  state,  assisted  by  a  Chinese  lessee,  extracts  silver 
in  small  quantities  from  argentiferous  galena  by  prim- 
itive methods. 

Tinstone  has  long  been  worked  in  Tavoy  and  Mergui 
districts.  It  is  found  in  granite  and  also  in  alluvial 
deposits.  The  mine  workers  are  mostly  Chinese.  The 
physical  difficulties  of  the  country,  the  high  rate  of 
wages  and  the  absence  of  communications  have  impeded 
commercial  undertakings,  and  the  industry  is  carried 
on  on  a  small  scale.  Tin  undoubtedly  exists  in  large 
quantities  in  these  districts,  and  its  working  may  be- 
come a  commercial  success  when  better  means  of  com- 
munication and  transport  have  been  established. 

The  export  figures  for  tin  ore  and  tin,  in  tons,  are: 
1911-12,  279;  1912-13,  429;  1913-14,  395;  1914-15,  290; 
1915-16,    330. 

Broad  tracts  of  ferruginous  laterite  are  found  in 
many  parts  of  Burma.  Some  of  these  have  been  worked 
for  iron,  and  the  abandoned  workings  can  still  be  seen. 

The  Burma  Corporation's  mine  at  Bawdwin,  in  the 
Northern  Shan  States,  is  the  only  important  source  of 
lead  and  silver  in  Burma.  In  1915,  42,000  tons  oi 
ore  and  slag  was  smelted.  The  total  production  of 
hard  lead  was  13,522  tons,  of  which  6947  tons  was 
refined  and  sold  in  Eastern  markets,  and  6575  tons, 
containing  248,875  oz.  of  silver,  was  shipped  to  England 
to  be  refined.  The  mine  is  connected  by  the  company's 
light  railway  with  the  Mandalay-Lashio  Ry.  The 
roasting  plant,  which  consists  of  three  roasters  in  oper- 
ation and  two  under  construction,  will,  when  completed, 
have  a  daily  capacity  of  150  to  200  tons  of  ore.  In 
June,  1916,  the  daily  production  was  at  the  rate  of  over 


50  tons  of  lead,  containing  from  3000  to  4000  oz.  of 
silver.  Fine  silver  is  not  yet  produced  on  the  .spot. 
No  zinc  concentrates  were  exported  during  the  year. 
The  Geological  Department  of  the  government  of  India 
considers  that  the  question  of  the  ultimate  treatment  of 
the  Bawdwin  concentrates  is  an  important  one  for  India, 
because  if  it  were  found  possible  to  erect  zinc  smelteries 
in  Burma,  the  resultant  production  of  large  quantities 
of  cheap  sulphuric  acid  should  have  a  far-reaching  effect 
on  industrial  development. 

The  figures  for  export  of  lead,  in  tons,  are:  1911-12 
10,131;  1912-13,  7489;  1913-14,  3422;  1914-15  6499;' 
1915-16,  10,846. 

Of  recent  years  a  great  demand  arose  for  wolfram  in 
the  manufacture  of  hlgh-.speed  steels,  and  attention  was 
directed  to  the  source  of  supply  in  Tavoy  and  Mergui 
districts.  The  whole  of  the  supply  went  to  Germany, 
from  which  country  all  tungsten  used  in  England  was 
obtained.  Since  the  war  began  a  greatly  increased 
amount  of  tungsten  steel  has  been  required  for  the  man- 
ufacture of  munitions.  Methods  of  working,  which  be- 
fore the  war  amounted  to  little  more  than  surface  ex- 
traction, have  been  improved.  The  output,  which  was 
2326  tons  in  1914  and  2645  in  1915,  ro.se  to  3034  tons 
in  1916,  and  4000  tons  in  1917,  and  is  rapidly  increasing. 
The  Tavoy  field  produces  one-third  of  the  world's  out- 
put. All  wolfram  produced  is  earmarked  for  dispatch 
to  the  British  government. 


Mineral  Exports  From  Bolivia  in  1917 

Minerals  maintained  a  leading  position  in  Bolivian 
exports  in  1917,  86%  of  the  shipments  last  year  being 
credited  to  the  mining  industry,  according  to  Commerce 
Reports.  Tin  held  its  place  of  honor,  its  shipments  in 
1917  amounting  to  46,430  tons,  against  35,000  tons 
in  the  preceding  year.  Though  the  increase  in 
quantity  was  10,000  tons,  or  31%,  the  increase  in  price 
was  100%,  the  1917  value  amounting  to  $33,250,800, 
whereas  in  1916  it  was  $16,634,280.  Copper  exports 
grew  from  29,000  tons  in  1916  to  37,000  tons  in  1917. 
The  mineral  deposits  are  found  in  four  central  depart- 
ments, Potosi  leading  and  Oruro  following,  with  La  Paz 
third  and  Cochabamba  fourth. 


•Excerpt  from  an  article  by  Sir  Harvey  Adamson,  in  the  bulletin 
of  the  Imperial  Institute. 


Carrying  Katanga  Copper 

The  Ironmonger  in  a  recent  issue  describes  the  pres- 
ent situation  of  the  Benguela  Ry.,  which  will  run  from 
Lobito  Bay,  in  the  Portuguese  colony  of  Angola,  on 
the  west  coast  of  Africa,  to  Benguela,  on  the  east  coast. 
Sc  far,  325  miles  have  been  opened,  and  earthworks 
have  been  completed  for  another  75  miles,  but  it  has  been 
necessary  to  suspend  construction  because  of  the  im- 
possibility of  getting  railway  material  at  present.  The 
gage  of  the  line  is  3  ft.  6  in.  It  will  run  along  the 
watershed  dividing  the  tributaries  of  the  Congo  River 
from  those  of  the  Zambesi,  and  will  join  the  Capetown- 
Eukama  line  about  90  miles  north  of  Elizabethville,  in 
the  Belgian  Congo.  When  it  is  completed  it  will  give 
an  Atlantic  outlet  to  the  copper  of  the  Katanga  mines, 
which  has  now  to  be  transported  to  Beira,  on  the  east 
coast,  for  shipment  to  Europe.  Thus  not  only  will  the 
overland  route  be  shortened,  but  the  ocean  voyage  will 
be  reduced  by  3000  miles. 
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Safety  Measures  and  Hoisting  Efficiency 

I  quite  agree  with  the  spirit  of  an  editorial  which 
appeared  in  the  Jouryial  of  June  15,  entitled  "Safety 
Measures  of  the  Right  Sort,"  and  concur  with  the  con- 
clusion that  safety  regulations  should  be  made  effective 
by  imposing  prison  sentence  as  well  as  monetary  fine 
upon  the  person  responsible  for  an  avoidable  accident. 

Although  I  have  never  worked  in  Sudbury,  I  doubt 
that  the  guilty  person  was  sent  to  jail.  The  hoisting 
practice  of  the  district  must  be  somewhat  out  of  date 
if  chairs  are  still  used  in  the  shafts,  for  these 
are  relics  of  the  days  when  hoisting  engines'  brakes 
were  unreliable.  The  use  of  chairs  has  survived  in 
some  districts,  but  that  does  not  make  the  practice 
proper  and  safe,  and  there  are  several  reasons  why  they 
should  not  be  used  in  a  shaft.  In  the  first  place,  they 
are  likely  to  cause  accidents  similar  to  the  one  re- 
corded at  the  Mond  No.  1  mine,  which  was,  fortunately, 
unattended  with  serious  result. 

Chairs  are  generally  equipped  with  a  pin  to  hold 
them  out  of  the  shaft,  but  usually  the  management  de- 
mands such  fast  handling  of  the  cars  that  dependence 
is  placed  entirely  on  the  overbalancing  of  the  lever  arm 
to  hold  them  in  this  position.  Occasionally,  because  of 
accretions  of  one  kind  or  another,  they  become  bal- 
anced; and  the  jar  from  a  passing  cage,  if  the  guides 
are  at  all  rough,  may  throw  the  chairs  back  into  the 
shaft.  The  cage,  when  it  is  lowered,  then  seats  itself 
at  the  station,  the  cable  coils  up  in  the  shaft  (a  con- 
siderable length  of  rope  may  be  unwound  before  the 
hoisting  engineer  notices  the  lack  of  weight)  and  the 
up  cage  is  pulled  into  the  tangle,  thus  damaging  the 
timbering,  cutting  up  the  cable,  and,  possibly,  seriously 
injuring  some  one.  It  is  probable  that  the  eager  at 
the  Mond  mine  did  throw  the  chairs  out,  and  that  they 
were  jarred  back  into  position  again  in  the  shaft.  If 
he  did  so,  the  accident  was  not  his  fault,  but  the  fault 
of  the  management;  for  it  may  be  entirely  attributed 
to  questionable  hoisting  practice. 

The  liability  of  accident  as  a  result  of  chairs  being 
left  in  place  or  dropping  into  the  shaft  is  not  the  only 
reason  why  they  have  been  discarded  in  many  mines.  It 
is  poor  practice  to  use  them,  both  because  their  adoption 
slows  down  the  rate  of  hoisting,  and  because,  by  taking 
the  weight  off  the  cable  and  putting  it  on  the  chairs,  a 
greater  strain  is  thrown  upon  the  hoisting  rope  in 
starting  the  loads.  The  life  of  the  cable,  which  is  an 
expensive  article  at  the  present  time,  is  proportionately 
shortened.  The  engineer,  when  chairs  are  used,  must 
"feel"  for  them  every  time  he  lowers  a  cage  to  the  shaft 
level  from  which  he  is  hoisting;  and  if  he  lowers  on  them 
too  hard  he  will  break  something,  and  tie  up  the  shaft. 
When  chairs  are  not  used,  the  engineer  "drops"  the  cage 
to  within  an  inch  or  two  of  its  proper  position,  usually 
on  an  exact  level  with  the  floor. 

The  skill  with  which  a  good  hoisting  engineer  will 


"spot"  his  cage  without  chairs,  at  a  level  1200  to  2000 
ft.  below  surface  after  "dropping"  the  cage  at  a  high 
speed,  is  surprising.  I  have  seen  hoisting  engineers  at 
the  Mountain  Consolidated  shaft,  at  Butte,  "spot"  a 
cage  at  a  lower  level  20  times  in  succession,  in  the  or- 
dinary course  of  hoisting,  without  once  tnissing  the 
station  floor  by  as  much  as  an  inch.  While  the  cage  is 
dancing  with  the  stretch  of  the  rope,  and  before  it  has 
come  to  a  real  stop,  the  cagers,  if  they  understand  their 
work,  will  have  the  empty  car  off  and  the  loaded  one  on, 
and  will  have  rung  for  the  engineer  to  "spot"  the  next 
deck,  level  with  the  station.  If  the  deck  should  be 
stopped  two  inches  high  or  three  or  four  inches  low, 
the  cagers  will  handle  the  cars  almost  as  quickly  as  if 
the  deck  had  been  "spotted"  level  with  the  station. 
Salt  Lake  City,  Oct.  1,  1918.  C.  T.  R. 


Uncertainties  of  Geological  Evidence  41 

The  Plutonic  school  of  geologists,  who  make  up  in 
enthusiasm  what  they  lack  in  numbers,  have  assidu- 
lously  hunted  over  the  southeast,  or  disseminated-lead 
belt,  of  Missouri  for  conclusive  evidence  as  to  the  deep- 
seated  origin  of  the  huge  bodies  of  low-grade  lead  ore. 
Though  trifling  amounts  of  lead  and  zinc  occur  in  the 
limestones  of  all  ages  in  Missouri,  from  the  coal 
measures  down  to  the  basal  Archean  granites,  no  im- 
portant quantities  of  either  metal,  beyond  the  small, 
erratic  production  of  "gopher"  miners,  have  been  pro- 
duced except  in  the  famous  Joplin  region  in  the  south- 
western corner  of  the  state,  which  covers  several 
counties,  and  the  disseminated  belt  in  southeastern  Mis- 
souri. The  latter  district  has  been  the  premier  lead 
producer  of  the  United  States  for  several  years,  and 
more  than  90%  of  the  output  is  obtained  in  one  county 
(St.  Francois).  The  explanation  of  this  intense  locali- 
zation of  the  lead  in  southeastern  Missouri  has  always 
been  a  difficult  nut  to  crack,  especially  as  the  deposits 
are  so  large  and  persistent,  with  extensive  though  prac- 
tically barren  areas  intervening  between  the  different 
orebodies.  Some  of  these  exceed  a  mile  in  length, 
range  from  10  to  100  ft.  in  thickness  by  50  to  500  ft. 
in  width,  and  generally  follow  two  well-defined  courses. 
Though  there  is  no  sharp  boundary  delimiting  the  sides 
of  the  orebodies,  their  great  size,  fairly  uniform  low- 
grade  character,  and  their  occurrence  at  the  base  of 
the  lowest  limestone  found  in  Missouri,  that  sometimes 
rests  on  the  granite,  is  in  marked  contrast  to  all  the 
other  Ozark  lead  and  zinc  deposits.  The  Joplin  deposits 
occur  in  the  sub-Carboniferous. 

Geologists  who  have  a  bias  toward  the  deep-seated 
origin  of  mineral  deposits  promptly  grasped  these 
.salient  differences  from  the  other  numerous  Missouri 
lead  deposits  as  indicating  ascension  from  great  depths, 
especially  as  they  occur  at  or  close  to  the  Archean  gran-  , 
ites  and  porphyries  of  the  Ozark  upUft,  whereas  the 
latter  are  deeply  buried  throughout  the  other  mineral 
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districts  of  Missouri.  Although  the  practical  absence 
of  silver  in  the  disseminated  lead  (about  an  ounce  per 
ton  of  lead)  seems  to  preclude  a  fissure-vein  type  of 
origin  of  the  lead,  true  quartz  veins  in  the  Missouri 
granite  and  porphyries  sometimes  carry  galena  that  is 
rich  in  silver,  though  in  other  veins  the  silver  is  prac- 
tically absent,  amounting  to  only  i  to  2  oz.  per  ton. 
Hence  the  silver  evidence  is  neutral,  although  some 
enthusiastic  dissensionists  have  insisted  that  this  one 
feature  precludes  acceptation  of  the  theory  of  the  deep- 
seated  origin  of  the  lead. 

The  invariable  occurrence  of  the  sulphides  of  nickel, 
cobalt,  and  copper  in  the  disseminated  ores,  which  in- 
crease in  quantity  the  nearer  the  lead  deposits  occur  in 
relation  to  the  granite,  as  at  Fredericktown  and  Mine 
LaMotte,  further  points  to  a  deep-seated  origin,  es- 
pecially as  nickel  and  cobalt  do  not  occur  anywhere  else 
in  Missouri  except  at  St.  Louis.  But  in  some  of  the 
close-grained,  compact  lithographic  limestone  beds  in 
the  St.  Louis  quarries  (sub-Carboniferous),  geodes  are 
found  that  are  lined  with  beautiful  dolomite  and  calcite 
crystals  on  which  rest  tufts  of  millerite,  or  nickel  sul- 
phide, as  delicate  yellow  hairs.  Solid  blocks,  free  from 
cracks  or  seams,  on-  being  broken,  are  found  to  contain 
the  millerite  bearing  geodes,  hence  it  is  evident  that 
in  this  instance  the  nickel  was  derived  by  lateral 
secretion  and  is  in  no  way  connected  with  a  deep- 
seated  origin. 

The  fact  that  the  thin  layers  of  shale  that  occur  at 
the  base  of  the  disseminated  lead  bearing  limestone 
(Bonne  Terre)  are  more  or  less  converted  into  chlo- 
rite, whereas  the  shale  in  upper  horizons  is  unaltered, 
has  also  been  construed  as  pointing  to  deep-seated  ther- 
mal waters,  but  this  metamorphism  is  of  a  local  chem- 
ical nature  and  does  not  extend  for  more  than  50  to  100 
ft.  above  the  base  of  the  Bonne  Terre  limestone.  Also, 
the  fact  that  the  freshly  mined,  bright,  disseminated 
galena  soon  "sunburns,"  or  tarnishes,  on  exposure, 
whereas  elsewhere  in  Missouri  the  galena  remains 
bright,  is  due  to  its  containing  a  little  iron,  probably 
as  carbonate.  The  enclosing  limestone  rapidly  "sun- 
burns" on  exposure,  changing  from  gray  to  brown, 
owing  to  associated  iron  carbonate — in  fact  it  contains 
sufficient  of  that  substance  to  be  attracted  by  a  power- 
ful magnet. 

The  presence  of  much  faulting  in  the  disseminated 
belt  has  a  neutral  bearing,  as  most  of  the  orebodies 
occur  at  a  considerable  distance  from  the  important 
faults. 

Two  occurrences  recently  came  to  my  notice  that 
would  have  greatly  encouraged  the  Plutonic  geologists 
in  their  search  for  convincing  evidence  to  confirm  their 
views  had  the  specimens  to  be  described  been  for- 
warded to  them  with  the  mere  statement  as  to  where 
they  were  found.  A  sample  of  felsite — a  genuine 
igneous  rock — was  found  "outcropping"  close  to  one 
of  the  largest  mines  in  the  Flat  River  district,  and  at 
Bonne  Terre,  near  the  St.  Joe  mine,  a  weather-beaten 
piece  of  fluorspar,  containing  lead,  was  found  "out- 
cropping" in  a  field.  It  was  difficult  to  resist  the  tempta- 
tion to  send  the  specimens  to  a  certain  distinguished 
geologist  of  the  Plutonic  school,  with  the  above  meager 
information,  as  it  might  have  started  "another  meeting 
on  the  Stanislaus,"  in  which  he  would  have  had  at  least 


two  powerful  "weepons  of  offense."  But  some  things  are 
not  what  they  seem,  and  investigation  disclosed  that 
the  felsite  was  a  solitary  specimen  that  was  found  on 
the  roadside,  where  it  had  been  either  hurled  at  a  dog, 
or  fell  out  of  the  rig  of  a  fisherman  who  had  returned 
from  Iron  Mountain  Lake — in  the  midst  of  felsite  and 
a  favorite  resort  for  the  Lead  Belt  fisherman. 

I  identified  the  fluorspar  as  of  true  deep-seated  origin, 
as  it  came  from  the  fissure  veins  of  Hardin  County,  in 
southern  Illinois.  The  latter  place  formerly  furnished 
flux  for  the  Flintshire  furnaces  that  the  old  Desloge 
Lead  Co.  operated  at  Bonne  Terre  about  forty  years  ago. 
What  small  boy  stole  it  from  the  fluorspar  bin,  and 
whether  he  used  it  to  throw  at  rabbits  or  groundhogs, 
deponent  sayeth  not.  H.  A.  Wheeler. 

St.  Louis,  Mo.,  Oct.  22,  1918. 


Co-operation  Among  Small  Mines 

Referring  to  the  article  by  Geo.  J.  Young  in  your 
issue  of  Nov.  9,  I  am  acquainted  with  the  Rex  Mill 
mentioned  and  with  the  Gold  Circle  district  in  which 
it  stands,  and  Mr.  Young  is  quite  right  when  he  sug- 
gests that  cooperation  might  have  resulted  in  more 
rapid  and  better  development  of  the  district  as  a  whole, 
and  would  undoubtedly  have  been  to  the  material  ad- 
vantage of  several  prospectors  in  the  vicinity.  Until 
human  nature  changes  or  until  men  learn  that  team 
work  is  as  profitable  for  a  few  individuals  as  for  larger 
organizations,  the  fact  will  remain  that  many  cases  of 
individual  effort  will  fail  where  cooperation  might  have 
succeeded. 

The  Rex  Mill  was  built  for  one  property  and  was 
subsequently  used  as  a  custom  mill,  but  in  no  sense 
as  a  cooperative  proposition.  Satisfactory  recoveries 
were  made,  but  the  miners  felt  that  it  was  being  run 
for  the  benefit  of  its  operators  and  not  to  their  ad- 
vantage, so  that  little  use  was  made  of  it. 

Later  the  Elko  Prince  Mining  Co.,  operating  under 
the  management  of  the  Dorr  Co.,  built  a  substantial 
mill  designed  to  take  care  of  any  custom  ores  that 
might  be  offered.  The  operators  of  this  mill  were  a 
guarantee  that  customers  would  receive  fair  treatment, 
but  only  a  limited  tonnage  was  offered.  The  feeling 
still  prevailed  that  the  prospectors  were  to  get  the  worst 
of  it,  or  perhaps  it  was  that  they  still  hoped  to  make 
mines  of  their  own  that  would  equal  or  surpass  the 
Prince. 

Failing  to  get  custom  ores,  the  Elko  Prince  formed 
a  leasing  company  with  the  object  of  developing  the  best 
claims  in  the  vicinity.  This  has  not  yet  been  and 
probably  will  not  be  a  success,  as  the  most  desirable 
ground  is  held  at  such  terms  as  to  render  development 
impossible. 

With  all  the  elements  present  for  successful  coopera- 
tion, money  for  development  and  a  mill  for  treatment, 
property  owners  do  not  see  their  way  clear  to  fall  in 
line.  In  a  few  years  the  Elko  Prince  will  be  worked 
out,  its  mill  dismantled,  and  the  prosperous  little  camp 
will  become  a  dead  mining  town  with  possibilities  still 
sleeping  that  might  have  kept  it  alive  for  years  had 
owners  only  held  that  spirit  of  cooperation  for  which 
Mr.  Young  pleads.  Mining  Engineer. 

New  York,  Nov.  12,  1918. 
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Details  of  Practical  Mining  | 


United  Eastern  Mine  Cage  and  Skip 

By  B.  C.  Staiger* 

The  design  of  a  combination  cage  and  two-ton  skip, 
which  has  been  in  operation  at  the  United  Eastern  mine 
for  two  years  and  continues  to  give  excellent  service, 
is  illustrated  herewith.    The  plans  were  designed  by  the 
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that  the  hoisting  equipment  is  operated  in  balance.  The 
tot^l  weight  of  the  combination  cage  and  skip  is  approx- 
imately 4500  lb.  Each  cage  accommodates  12  men. 
Drills  and  steel  are  handled  in  the  skip,  and  timber  that 
cannot  be  placed  on  the  cage  is  swung  by  chain  and 
clevis  beneath  the  skip.  The  design  allows  less  head- 
room than  if  the  skip  were  placed  above  the  cage,  and 
for  this  reason  Wellman-Seaver-Morgan  hoisting-rope 
releases  have  been  placed  in  the  headf  rame  as  protection 
against  overwinding. 

SIZES  AND   MATERIALS  OF  MAIN   MEMBERS  OF  COMBINATION 

CAGE    AND    SKIP    USED   AT    UNITED    EASTERN    MINE 
Member 
Main  bail 
Cage  yoke 
Deck  supports 
Deck  straps — cage 
End  straps — cage  deck 
Deck  angles 
Cage  gate  guides 
Cage  gate  guide  supports 
Dog  shafts 
Main  guides 
Bonnet 
Draw  bolt 
Gate  bars 
Gate  hinge  posts 
Gate  posts 
Gate  catch  rod 
Side  screen 
Side  screen  frames 
Skip 

Skip  shafts 
Bail  brace 

Wearing  plates — side  and  bottom 
Main  bottom  and  side  plates 
Tumbler  horn 

The  sloping  top  on  the  skip  was  an  error  in  the  de- 
•^ign,  but  this  has  been  corrected  by  building  the  back 
and  sides  up  to  a  horizontal  line,  and  this  incidentally 
increased  the  capacity  of  the  skip  by  250  lb.  The 
change  was  made  necessary  by  the  fact  that  the  under- 
ground pockets  have  been  placed  on  the  same  side  of 
the  shaft  as  the  surface  bins. 

Each  underground  pocket  is  supplied  with  a  two-ton 
measuring  pocket  for  each  hoisting  compartment. 
Although  this  installation  is  entirely  "home  made,"  the 
success  of  its  operation  may  be  judged  by  the  fact  that 
the  cage-tender  sends  up  a  skipload  of  ore  every  63 
seconds  from  a  depth  of  600  ft.  though  the  hoist  has  a 
maximum  rope  speed  of  only  800  ft.  per  minute. 


Size,  in  inches 

Material 

ix5 

Iix4 

J  X  2 

5  x6 

I  X  4 

3  X  4  X  1  L's 

Mild  steel 
Norway  iron 
Norway  iron 
Mild  steel 
Mild  steel 

2i  X  2i  X  i  L's 

3  X  3  X  1  L's 
3x3x1  L's 

Cold  rolled  steel 

J  in.  plate 
2  in.  square 

1 

3 

i       Double  crimpt 
lixjxj 

2|  X  25  X  J  L's 

Norway  iron 
Mild  steel 
Standard  pipe 
Extra  heavy  pipe 
Cold  rolled  sted 
d  wire,  1  in.  mesli 
Channels 
Mild  steel 
Cold  rolled  steel 

A 

I 

]  X  5 

COMIJINKO   TWO-roS    .^KII'    A.\l»    CVCK 

firm  of  Otto  Wartenweiler  &  ('o.  of  Los  Angeles,  from 

preliminary  sketches  furnished  by  the  local  mine  office. 

Ihe  shaft  has  two  5  x  5-ft.  hoist  compartments,  so 
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Simple  Block  Signal  for  Adits 

Haulage  along  mine  adits  can  easily  be  rendered 
safe  for  use  by  different  trains  from  several  branch 
drifts  by  simply  running  alongside  the  lighting  wires 
an  extra  lighting  circuit  on  which  red  lamps  are  placed 
at  intervals  of  200  ft.  or  so  along  the  drift,  depending 
on  conditions.  This  auxiliary  circuit  is  arranged  in  a 
series  of  blocks,  according  to  circumstances.  At  each 
end  of  a  block  a  simple  lever  switch  is  placed.  When- 
ever a  train  enters  the  block,  the  driver  or  trainman 
throws  the  switch,  thus  lighting  the  red  lamps  along  the 
block  to  tell  others  that  it  is  occupied.  When  the  train 
goes  out  of  the  block  the  switch  at  the  other  end  is 
thrown,  cutting  out  the  red  lights. 

Such  a  block  system  is  inexpensive  and  saves  much 
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j  time.  Ordinary  electric  lamps  dipped  into  red  staining 
I  solution  are  effective.  There  is  no  chance  of  accident 
:  through  lamps  burning  out  or  breaks  in  the  circuit,  for 
unless  the  red  lamp  at  the  switchboard  lights  when  the 
switch  is  thrown,  the  train  is  not  allowed  to  enter  the 
block.  The  red  lights  along  the  drift  also  serve  as  a 
warning  to  any  one  in  it  that  a  train  is  coming. 


Effective  Method  of  Securing  I^aggini^ 

A  two-wedge  method  of  securing  lagging  that  can 
be  used  to  excellent  advantage  in  most  cases  along 
drifts  or  stopes,  although  some  difficulty  might  be  ex- 
perienced in  placing  the  wedges  in  the  breast  set,  owing 
to  the  small  amount  of  room  usually  allowed  between 
the  set  and  the  breast,  is  shown  in  the  illustration. 
General  practice  is  to  place  the  lagging  directly  on  top 
of  the  cap.  Above  that  the  blocking  is  put  in  and  so 
wedged  as  to  come  in  contact  with  and  help  support 
the  back. 

The  scheme  of  using  two  wedges  not  only  insures  a 
closer  contact  of  the  blocking  with  the  back  but  offers 
a  flat  horizontal  bearing  surface  to  the  weight,  whereas, 
if  only  one  wedge  is  used,  a  slanting  bearing  surface 
will  be  exposed,  and  -any  movement  of  the  stope  or  drift 


TWO-WEDGE    METHOD    OF    SKCITRINO     I.A'JCIN'C^ 

might  produce  a  slip  or  slide  of  the  lagging  and  block- 
ing. A  wedge  sharpened  at  one  end  and  having  the  two 
bearing  surfaces  parallel  would  secure  the  same  effect 
as  the  result  obtained  by  using  the  two  wedges,  although 
the  former  could  not  be  expected  to  give  the  same 
amount  of  pressure  upward  as  is  secured  by  the  use 
of  two  wedges. 


Convenient  Mine  Grizzly 

Best  safety  practices  today  demand  that  all  chutes 
in  stopes  and  along  levels  should  be  covered  by  griz- 
zlies. A  grizzly  that  is  light,  made  to  a  standard  size 
and  type,  and  that  permits  cars  and  timber  trucks  to 
pass  over  it,  is  used  at  the  Hecla  mine,  Burke,  Idaho,  and 
is  shown  in  the  accompanying  drawing. 

This  grizzly  is  of  simple  construction,  consisting 
merely  of  three  pieces  of  rail  cut  long  enough  to  bridge 
across  the  top  of  a  chute  and  bolted  together  with  pieces 
of  pipe  between  the  rails  as  distance  pieces.  These 
pieces  of  pipe  are  long  enough  so  that  the  two  outer 
rails  are  held  to  the  gage  of  the  track.  The  grizzly  is 
nailed  into  position,  flush  with  the  rails  of  the  track 
on  either  side  of  the  chute,  by  driving  60-penny  spikes 
on  each  side  of  the  middle  rail  next  the  cross-bars  and 
then  clamping  them  down  over  the  top  of  the  rail.  Thus 
the  outside  rails  are  kept  free  for  the  passage  of  cars. 


and  yet  the  grizzly  is  secured  in  place  in  such  a  manner 
as  to  be  easily  taken  up. 

Usually  the  chute  is  wide  enough  .so  that  a  space 
10  in.  or  a  foot  wide  is  left  on  each  side  of  the  outer 
rail,  but  when  the  chute  is  a  little  wider,  the  floor  planks 
can  ue  laid  so  as  to  narrow  down  the  openings  on  the 
outside  of  the  grizzly,  and  if  the  chute  is  much  wider 
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than  the  grizzly,  two  grizzlies  can  be  put  in  side  l)y 
side.  Sixteen-pound  rails  have  proved  to  be  sufficiently 
strong  for  such  grizzlies,  as  they  need  be  only  5  ft.  long, 
which  is  the  distance  of  the  stull-caps,  center  to  center, 
along  the  vein. 


Safety  Base  for  Ladders 

By  W.  H.  MacMahon* 

A  satisfactory  safety  base  for  a  ladder  that  is  to 
be  used  on  cement  or  iron  floors  may  be  constructed 
from  old  and  soft  rubber  pump  valves  or  disks.  These 
rubber  disks  are  5  in.  in  diameter  and  i  in.  thick,  with 
a  f-in.  circular  hole  in  the  center.  In  making  the  base, 
the  hole  is  enlarged  to  U.  in.  and  the  disk  fastened  to  a 
piece  of  iron  plate  by  means  of  four  small  bolts  whose 
heads  are  countersunk  in  the  rubber.  The  plate,  with  it> 
rubber  face,  is  fastened  to  the  ladder  by  means  of  a 
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Drrr.Mi.  of  .safety  base  for  i^.^dders 

swivel  joint.  The  accompanying  sketch  shows  the  de- 
tails of  construction.  The  rubber  disk  has  been  trimmed 
to  4  in.  square  to  make  a  neater  looking  job,  although 
the  base  works  just  as  well  when  the  full-sized  disk 
is  used.  The  swivel  joint  is  made  as  tight  as  possible,  so 
that  the  cavity  in  the  rubber  will  act  as  a  vacuum  cup 
and  will  hold  securely  on  wet  floors. 


•Safety   insv)o<tor,    Republic     Iron   and   Stool 


Gilbert.   Minn 
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Events  and  Economics  of  the  War 
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With  an  armistice  signed  by  the  German  envoys  at 
midnight  on  Nov,  10,  the  Kaiser  fled  to  Holland,  and 
Berlin  and  other  cities  in  the  hands  of  revolutionists, 
the  end  of  the  war  was  practically  attained,  though 
formalities  remain  to  be  concluded.  Toward  the  last, 
the  German  retreat  from  France  had  become  a  flight, 
with  the  Allies  in  swift  pursuit;  Sedan  was  taken  by 
the  Americans  and  Mezieres  by  the  French. 

In  Austria,  the  occupation  by  Italian  troops  of  terri- 
tory to  be  held  as  guarantees  was  begun.  Czech  and 
Jugoslav  republics  are  said  to  have  been  set  up,  the 
former  at  Prague  and  the  latter  at  Agram. 

In  this  country,  the  United  War  Work  Campaign  was 
opened  on  Nov.  11  to  continue  for  seven  days.  Twenty- 
two  alien  concerns  were  listed  on  Nov.  9  for  sale  by  the 
Alien  Property  Custodian. 

A  slackening  of  the  restrictions  on  less  essential  in- 
dustries was  announced. 


Reconstruction  Bill  Pending 

In  connection  with  the  possibility  of  a  reconstruction 
agency  being  established,  opinion  in  Washington  in- 
dicates that  the  members  of  the  War  Industries  Board 
will  probably  be  appointed  to  this  work,  if  the  Overman 
bill,  providing  for  a  commission  of  five  to  be  named 
by  the  President,  is  passed  by  the  present  Congress. 
There  is  every  expectation  that  the  bill  will  go  through. 
A  similar  measure  has  been  proposed  by  Senator  Weeks, 
which  would  have  the  commission  made  up  of  members 
of  Congress. 

Many  in  Washington  believe  that  the  War  Industries 
Board  is  the  only  agency  equipped  with  machinery  and 
supplied  with  the  information  necessary  to  give  suit- 
able guidance  to  business  for  after-the-war  work. 


Tin  Importers  Protest 

A  protest  was  made  to  the  War  Industries  Board 
on  Nov.  6  by  the  newly  organized  Tin  Importers'  As- 
sociation, over  the  ruling  that  the  United  States  Steel 
Products  Co.  should  have  sole  direction  over  the  import 
of  the  metal  into  this  country.  The  association  in- 
formed George  Armsby,  chairman  of  the  subcommittee 
on  tin  of  the  War  Industries  Board,  that  this  would 
create  a  monopoly  of  the  tin  trade  in  the  country  for 
the  benefit  of  the  company  named,  which  is  a  sub- 
sidiary of  the  U.  S.  Steel  Corporation. 

The  Tin  Importers'  Association  was  formed  soon 
after  the  War  Industries  Board  announced  its  ruling. 
Among  the  members  are:  W.  R.  Grace  &  Co.,  Mitsui 
&  Co.,  Nathan  Trotter  &  Co.,  Lewis  Lazarus  &  Co., 
Mit.subishi,  Goshi  Haisha,  James  W.  Phyfe  &  Co., 
Frame,  Leycraft  &  Co.,  and  the  Wah  Chang  Trading 
Co.  Arthur  E.  Winter,  of  Winter,  Son  &  Co.,  is  presi- 
dent; I.  J.  Louis,  of  the  Vernon  Metal  and  Produce  Co., 
iH  vice  president,  and  E.  W.  Starke,  of  Caswell  &  Starke, 
is  .secretary  and  treasurer. 


Anthracite  Prices  Raised 

New  prices  for  anthracite,  revised  to  meet  increased 
labor  costs  due  to  the  higher  wage  scale  just  granted 
to  anthracite  workers,  were  announced  on  Nov.  7  by 
the  U.  S.  Fuel  Administrator.  They  are  eifective  on 
coal  mined  on  or  after  Nov.  1.  At  that  time,  approx- 
imately 60%  of  the  estimated  season's  supply  had  been 
mined,  and  all  of  this  will  be  sold  at  the  old  prices. 
The  full  power  of  penalty  under  the  Lever  law.  Dr. 
Garfield  said,  will  be  exercised  to  prevent  the  adding 
of  any  allowance  to  coal  shipped  on  or  after  Nov.  1  on 
which  the  increased  wages  were  not  paid. 


Power  Plants  Save  Fuel 

Through  the  cooperation  of  industrial  power  plants, 
which  have  put  into  force  the  standard  recommenda- 
tions of  the  U.  S.  Fuel  Administration  for  promoting 
efficiency  in  the  use  of  fuel,  a  saving  of  three  and  a 
half  million  tons  has  been  effected  in  the  first  six 
months  following  the  announcement  of  the  national 
program.  At  the  same  time,  maximum  production  has 
been  maintained  in  the  factories.  Some  plants  which 
have  kept  systematic  records  report  a  fuel  saving  as 
high  as  25%,  and  the  average  is  estimated  between 
10  and  15%.  This  large  economy  has  been  effected 
at  practically  no  expense  to  the  plant  ovioier. 


Steel  Problems  After  the  War 

Among  the  peace  problems  with  which  the  steel  manu- 
facturers of  the  country  will  have  to  cope,  not  least 
important  are  the  probability  of  shrinkage  in  inven- 
tories and  the  necessity  of  reduction  in  wages.  On  this 
subject  the  executive  head  of  one  of  the  biggest  in- 
dependent steel  companies  is  quoted  by  the  Boston 
News  Bureau  as  saying: 

"One  thing  is  probable,  and  that  is  the  danger  that 
many  buyers  of  steel  now  having  contracts  with  manu- 
facturers at  war  prices,  having  bought  heavily  to  over- 
anticipate  requirements,  will  do  everything  in  their 
power  to  abrogate  such  contracts.  The  manufacturer 
must,  therefore,  be  the  loser,  as  his  inventory  of  raw 
materials,  bought  at  war  prices,  was  necessarily  made 
to  take  care  of  these  obligations,  and  cancellation  of 
orders  for  the  finished  product  must  consequently  entail 
a  large  inventory  loss  to  the  manufacturers  through 
value  shrinkages. 

"The  second  result  of  an  early  cessation  of  war  must 
be  a  readjustment  of  wages,  as  with  declining  orders 
and  future  close  competition,  manufacturers,  to  keep 
plants  employed,  will  be  compelled  to  produce  their 
goods  at  lower  costs.  A  protective  tariff  is  the  only 
means  by  which  they  can  be  protected. 

"Following  the  cessation  of  war,  therefore,  there 
will  certainly  follow  a  lowering  of  costs  of  raw  mate- 
rials and  a  reduction  in  wages  to  meet  these  future 
conditions." 
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Nickel  Matte  From  Australasia 

As  an  exception  to  List  of  Restricted  Import.-;  No.  1, 
it  was  ruled  by  the  War  Trade  Board  on  Nov.  1  that 
licenses  may  now  be  issued,  when  the  applica- 
tion therefor  is  otherwise  in  order,  for  the  im- 
portation of  nickel  matte  from  Australasia,  pro- 
vided that  shipment  be  made  as  ballast  in  sailing  ves- 
sels carrying  wool;  also  provided  that  the  maximum 
quantity  of  nickel  matte  to  be  loaded  in  any  one  ship 
be  15%  of  the  deadweight  capacity  of  such  ship. 


Potash  From  Blast-Furnace  Dust 

In  June,  1917,  according  to  a  recent  consular  report, 
the  British  Ministry  of  Munitions  opened  a  potash  pro- 
duction branch  to  work  out  the  results  of  valuable  ex- 
periments made  by  Kenneth  M.  Chance,  one  of  the 
directors  of  the  British  Cyanides  Co.,  Ltd.,  and  Lennox 
Leigh,  of  the  North  Lincolnshire  Iron  Co.,  in  produc- 
ing potash  as  a  byproduct  of  the  blast  furnace,  through 
the  addition  of  salt  to  the  charge. 

In  order  to  deal  with  the  blast-furnace  dust  as  a 
raw  material  for  potash  production,  the  British  Potash 
Co.  was  formed.  One-half  of  the  shares  in  this  com- 
pany are  held  by  the  government  and  the  other  half 
by  the  British  Cyanides  Co.,  Ltd.,  the  North  Lincoln- 
shire Iron  Co.,  Ltd.,  and  Messrs.  John  Lysaght,  Ltd. 
Three  directors  represent  the  private  interests  and 
three  the  government  interests.  A  factory  erected  at 
Oldbury,  near  Birmingham,  equipped  with  a  most 
modern  plant  aud  designed  to  turn  out  from  400  to  500 
tons  of  pota,ssium  chloride  per  week,  is  in  operation, 
and  the  period  of  scarcity  has  passed.  It  is  part  of 
the  plan  to  erect  a  conversion  factory,  where  the  chloride 
not  needed  for  agricultural  purposes  may  be  converted 
into  other  refined  potash  salts.  Other  factories  in  the 
neighborhood  of  blast-furnaces  are  contemplated,  and 
there  are  hopes  of  obtaining  especially  large  quanti- 
ties of  potash  from  the  Cleveland  iron  district. 

As  blast-furnace  dust  has  become  such  an  important 
raw  material,  it  was  found  that  government  control 
in  handling  it  would  be  advisable.  Therefore,  in  August, 
1917,  the  blast-furnace  dust-control  order  was  published, 
followed  in  February,  1918,  by  the  potassium-compounds 
control  order.  Thus  orders  control  all  dealings  in  potash 
salts,  namely,  chloride,  carbonate,  sulphate,  and  hy- 
droxide. Transactions  in  blast-furnace  dust  are  carried 
out  under  license  from  the  potash-production  branch 
of  the  Ministry  of  Munitions,  through  agents  specially 
appointed  by  the  food  production  department. 


Further  Tin  Regulations  Issued 

Washington  Correspondence 

Regulations  under  which  imports  of  tin  will  be  dis- 
tributed among  private  consumers,  jobbers,  and  dealers, 
holding  purchasing  licenses  issjed  by  the  War  In- 
dustries Board,  are  as  follows: 

1.  The  revocation  of  outstanding  licenses  for  the  importation  of 
pig  tin,  tin  ore  and  concentrates,  or  any  chemical  extracted  there- 
from, as  to  ocean  shipment  after  Oct.  20,  1918.  shall  remain  in 
effect. 

2.  The  Bureau  of  Imports  is  authorized  hereafter  to  issue 
licenses  for  the  importation  of  pig  tin,  where  the  applications 
thc-efor    are    otherwise    in    order,    to    cover    shipments    purchased 


prior  to  Oct.  1,  1918.  For  this  purpo.se  the  date  of  purchase  is  to 
be  determined  by  the  American  Iron  and  Steel  Institute.  IJcenses 
.so  i.ssued  an-  to  provide  for  the  ind<ir.sfment  of  the  bill  of  lading 
to  the  American    Iron  and  .Steel   In.siituie. 

3.  The  Bureau  of  Impoils  is  auliiorized  to  issue  licenses  for 
the  importation  of  pig  tin,  where  the  applications  therefor  are 
otherwi.se  in  order,  to  the  United  .States  .Steel  Products  Co.,  re- 
gardless of  the  date  of  purchase  of  said  pig  tin.  Licenses  so 
issued  are  to  provide  for  the  indorsement  of  the  bill  of  lading 
to  the  American    Iron   and   Steel   Institute. 

4.  The  Bureau  of  Imports  is  instructed  to  i.s.sue  no  llcenqes 
for  the  importation  of  pig  tin  except  those  described  in  para- 
graphs  2  and   3   above 

5.  The  Bureau  of  Imports  Is  authorized  to  Issue  licenses  for  the 
importation  of  tin  ore,  tin  concentrates,  and  chemicals  extracted 
from  tin  ore,  in  accordance  with  its  rules  and  regulations  covering 
the  licensing  of  the  importation  of  these  commodities  in  force 
on  Oct.    4.   1918. 

George  Armsby,  chief  of  the  tin  section  of  the  War 
Industries   Board,  comments   on   the   regulations  thus: 

On  Aug.  28,  1918,  the  V.  S.  Government  entered  Into  an  agree- 
ment with  the  governments  of  Great  Britain,  France,  and  Italy 
covering  the  purchase  and  distribution  of  their  requirements  of 
pig  tin.  Under  the  agreement  an  Inter-Allied  Tin  Executive  was 
set  up  in  London  to  control  and  direct  all  purchases  of  pig  tin 
for  the  participating  countries.  The  Inter- Allied  Tin  Executive 
has  appointed  its  buying  agents  in  the  several  principal  produc- 
ing countries,  and  tliis  purchasing  macliinery  has  been  in  operation 
for  .some  weeks.  None  of  the  countries  participating  in  this  inter- 
national agreement  will  purchase  tin  except  through  the  Inter- 
Allied  Tin  Executive,  and  will  grant  import  license  only  for  tin 
purchased   by   the   Inter-Allied   Tin   Executive. 

The  War  Industries  Board  requested  the  American  Iron  and 
Steel  Institute  to  assume  charge  of  the  importation,  financing, 
and  distribution  of  the  imports  of  pig  tin  under  Its  supervision, 
and  the  United  States  Steel  Products  Co.  will  be  the  medium 
through  which  the  American  Iron  and  Steel  Institute  will  operate 
in  the  carrying  out  of  this  work  and  will  receive  and  pay  for.  at 
the  source,  the  tin  allocated  to  the  United  States  under  the  interna- 
tional agreement  above  referr^'d  to,  and  will  distribute  this  tin 
at  cost  to  the  consumers,  jobbers,  and  dealers  in  the  United 
States  who  hold  purchasing  licenses  issued  by  the  War  Industries 
Board.  Ai-rangements  are  now  being  made  for  the  issuance  of 
these  licenses,  and  announcement  will  be  made  as  soon  as  the 
licensing  system  is  ready  to  be  put  into  active  operation. 

No  .selling  price  has  been  announced  on  the  tin  that  has  been 
pui-cha.sed  by  the  Inter-Allied  Tin  Executive,  and  allocated  to  the 
I'nited  States,  but  this  price  will  probably  be  announced  between 
now  and  Dec.  31,  1918. 

Consumers,  jobbers,  or  dealers  requiring  spot  tin  can  be  as- 
sisted in  locating  available  stocks  b.v  communicating  with  the 
subcommittee  on  pig  tin  of  the  American  Iron  and  Steel  In- 
stitute. Room  1811.  71  Broadway,  New  York  City,  as  the  American 
Iron  and  Steel  Institute  is  well  posted  as  to  all  surplus  stocks 
of  spot  tin. 

A  report  made  to  the  War  Industries  Board,  as  of  Oct.  1,  In- 
dicates that  there  was  a  maximum  stock  of  spot  tin  on  hand 
in  the  United  States  at  that  date.  Purchases  of  tin  by  the  exec- 
utive for  shipment  to  the  United  States  are  progressing  satis- 
factorily. 

Import  licenses  will  be  granted  covering  contracts  entered  into 
prior  to  Oct.  1,  1918,  where  satisfactory  evidence  can  be  shown 
that  the  tin  was  actually  purchased  prior  to  that  date. 


Producers  of  quicksilver  will  meet  with  representa- 
tives of  the  War  Industries  Board  on  Nov.  20  to  consider 
prices  and  other  matters  pertaining  to  their  industry. 


Mixed  carloads  of  sulphuric,  nitric,  and  muriatic  acids 
are  subject  to  the  same  rules  and  regulations,  as  regard.^ 
the  prices  fixed  by  the  Government,  as  though  the  car- 
load were  made  of  only  one  kind  of  acid. 


Under  a  new  agreement  between  the  War  Trade 
Board  and  the  Swedish  government,  the  Swedish  Metal 
Import  Association  will  handle  such  shipments  as  may 
be  made  from  this  country  of  mica,  graphite  and  metals 
not  worked,  metal  manufactures,  lead,  tin,  tin  plate  and 
terne  plates,  graphite  crucibles,  aluminum,  nickel,  and 
similar  commodities. 
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Twenty-seventh  Still  Needs  Smokes 

"Cease  firing"  it  may  be,  but  "cease  smoking"— 
never.  The  comforts  of  life  will  be  wanted  by  the  men 
of  the  27th  Engineers,  no  matter  what  happens  abroad. 
It  can  safely  be  said  that  months  will  elapse  before  the 
mining  regiment  returns  after  the  "mopping  up"  is 
finished  on  the  other  side.  So  there  will  still  be  work 
for  the  Comfort  Fund  to  do  in  brightening  things  up 
for  the  men. 

The  money  that  has  been  contributed  to  the  Fund 
since  it  was  established  about  a  year  ago  has  accom- 
plished much  good,  and  those  from  whom  it  came  may  be 
glad  that  they  responded  to  the  appeal.  Everything 
that  anyone  has  done  in  helping  the  cause  along  will  be  a 
source  of  satisfaction  to  him  when  the  men  actually 
start  to  return.  It  is  then  that  the  consciences  of 
slackers  will  prick  the  hardest,  and  those  who  might 
have  helped  but  did  not  will  feel  keen  regret.  For  com- 
parisons will  be  possible  and  it  will  be  too  late  to  alter 
the  record. 

There  is  still  opportunity,  however,  for  the  mining 
m.an  to  put  a  little  joy  into  life  for  those  in  the  27th 
Engineers.  These  are  days  of  grace  that  should  be 
utilized  to  the  full  in  squaring  oneself  with  his  con- 
science 

HOW  THE  COMFORT  FUND  STANDS 

Previously  acknowledged   ^^^•^^^■11 

C.   M.   Eye 1000 

C.    A.    Burdick _  „5.00 

Mining  and  Metals  Section,  National  Safety  Council 125.00 

John  Herman    10-00 

Lane    Pearl    5.00 

W.  L.  Gibson 5.00 

C.    M.    Fenton 10.00 

Charles   Le   Vasseur.    monthly 5.00 

B.     N.     Jackson 10.00 

H.  A.  Johann      10.00 

Mrs.  A.  B.  Emery,  Messina,  Transvaal 10.50 

A.  C.  Stoddard 5.00 

Robert  E.  Tally 25.00 

Nelson  P.  Hulst 20.00 

Lawrence  Addicks 20.00 

R.   R.   Bovd 25.00 

E.  R.  Varela 5.00 

W.   J.    Walcott 25.00 

Total    $18,823.27 

Make  your  checks  payable  to  W.  R.  Ingalls,  treasurer 
of  the  Association  of  the  27th  Engineers.  Acknowledg- 
ment is  made  only  in  the  Journal. 


Protection  for  Potash  Companies 

Washington  Correspondence 

To  meet  a  general  desire  that  the  potash  industry  be 
not  allowed  to  retrograde  to  its  pre-war  status,  the  Gov- 
ernment is  being  urged  to  take  every  step  possible  to 
protect  the  capital  investment  of  those  who  have  under- 
taken, or  may  undertake,  the  recovery  of  this  mineral 
within  the  borders  of  the  United  States.  Owing  to  the 
peculiar  occurrence  of  potash,  doubt  is  expressed  as  to 
whether  adequate  provision  is  made  in  the  War  Revenue 
Bill  to  exclude  potash  operations  from  heavy  taxes  be- 
fore the  investment  is  amortized.  The  following  specific 
provision  has  therefore  been  suggested  to  the  Senate 
Committee  on  Finance: 

In  the  case  of  bulldlnKH,  machinery,  cf|uipment,  or  other  fa- 
cilltleii  for  the  treatment  of  potash-bearing  brines  or  other  natural 
potaith  depoMltJi,  or  for  the  rec;overy  of  potash  from  other  sources, 
or  tin  a  byproduct  In  oth'-r  operations,  there  may  be  allowed  a 
rca«'tnabl<'  deduction  for  the  amortization  of  such  part  of  the  cost 
of  nuch  faclllile*  as  has  b<-en  borne  by  the  taxpayer  ;  such  rcason- 
nble  allowance*  In  aU  canea  to  be  made  according  to  the  peculiar 
condltlonn  In  each  cu.hh  and  under  rules  and  regulations  to  bc^ 
prencrlbed  by  the  commlaMloner  with  the  approval  of  the  secretary. 


World's  Production  of  Aluminum* 

'I 

The  annual  production  of  aluminum  before  the  war  i 
was  about  68,000  tons,  which  was  distributed  as  follows:    • 
United  States,  33%  ;  Canada,  8^;  Switzerland,  Germany, 
Austria-Hungary,  17i;  France,  26*;  England,  11;  Nor- 
way, 2^i ;  Italy,  11  per  cent. 

The  important  factories  in  the  United  States  are  the 
two  at  Niagara  Falls,  with  a  capacity  of  50,000  hp.,  and 
one  at  Massena,  of  100,000  hp.  capacity.  In  Canada 
there  is  a  factory  at  Shawinigan  Falls,  of  60,000  hp. 
capacity.  These  four  factories  all  belong  to  the  Alu- 
minum Company  of  America. 

In  France  there  are  factories  with  an  aggregate 
capacity  of  about  100,000  hp.,  viz.,  Societe  Electrometal- 
lurgique  Frangais,  with  factories  at  La  Praz  and  at 
Gardannes;  and  Compagnie  des  Produits  Chemiques 
d'Alais,  with  factories  at  Calypso,  at  Felex,  and  at  St. 
Jean  de  Maurienne.  The  Swiss  aluminum  industry 
controls  factories  with  an  aggregate  capacity  of  100,000 
hp.,  viz.,  one  at  Neuhausen,  Switzerland,  one  at  Rhein- 
felden,  Germany,  and  one  at  Lend-Gastein,  Austria,  also 
Grippis  Borgne.  They  are  all  owned  by  the  Swiss  Alum- 
inum Industrie  Aktiengesellschaft.  In  the  United  King- 
dom, there  are  two  works  belonging  to  the  British 
Aluminium  Company  and  one  owned  by  the  Aluminium 
Corporation. 

France  and  Switzerland  have  exported  most  aluminum. 
Prior  to  the  war  each  exported  7000  tons  to  8000  tons 
per  annum.  Germany  has  been  the  largest  importer  of 
aluminum,  16,000  tons  in  1912  and  12,500  tons  in  1913. 
It  is  difficult  to  obtain  reliable  information  about  the 
production  of  aluminum  during  the  war.  Prices  have 
risen  abnormally,  and  new  factories  have  been  started 
which  have  secured  contracts  extending  over  several 
years  after  the  conclusion  of  peace.  Their  continued 
operation  will  be  determined  by  post-war  conditions. 

If  projected  factories  are  built  and  come  into 
operation,  the  production  of  aluminum  after  the 
war  is  likely  to  be  about  doubled.  If  the  aluminum 
factories  can  double  their  output,  an  annual  produc- 
tion of  about  150,000  tons  of  aluminum  may  then 
be  reckoned  upon.  Of  this  aggregate  50%  is 
likely  to  be  produced  in  the  United  States  and  Canada, 
and  13%  in  Switzerland,  Germany,  and  Austria-Hun- 
gary. The  production  in  Germany,  Austria,  and  Hun- 
gary has  of  late  been  pushed  ahead  with  much  energy, 
on  account  of  the  war  requirements,  and  several  fac- 
tories are  planned  and  probably  in  course  of  construc- 
tion in  Bavaria  (in  which  the  Allegemeine  Elektricitat 
Gesellschaft  is  interested),  in  Austria,  and  in  Hungary. 
There  will  probably  be  a  further  production  of  13% 
in  France  (26i%  before  the  war),  8%  in  England  (11% 
before  the  war),  11%  in  Norway  (2i%  before  the  war), 
and  4i%  in  Italy  (lk%  before  the  war). 


Recent  events  have  started  the  disintegration  of  the 
special  war  agencies  of  the  Government.  This  is  par- 
ticularly noticeable  in  the  U.  S.  Fuel  Administration 
and  in  the  War  Industries  Board.  Men  of  experience 
and  ability,  who  have  been  willing  to  work  as  volunteers 
or  at  a  nominal  salary  during  the  emergency,  now  are 
anxious  to  resume  their  former  activities. 

•Abstracted  fiom  the  Chemical  Trade  Journal  and  from  En- 
f/ineeriny. 
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Draft  Calls  and  Inductions  Suspended 

The  Secretary  of  War  has  made  the  following  an- 
nouncement: 

"I  have  suspended  further  calls  under  the  draft  and 
inductions,  and  there  will  be,  for  the  present,  no  addi- 
tional men  brought  in.  As  far  as  practicable  we  will 
turn  back  those  who  have  been  entrained  and  have  not 
(       yet  reached  training  camps." 


What  Is  an  Engineer? 

The  following  definition  has  been  promulgated  by  A. 
H.  Krom,  director  of  engineering.  United  States  Em- 
ployment Service,  Chicago: 

"An  engineer  is  one  who  economically  directs  man- 
power, and,  by  scientific  design,  utilizes  the  forces  and 
materials  of  nature  for  the  benefit  of  mankind." 

In  view  of  the  importance  of  the  engineer  in  the  pres- 
ent war.  it  is  highlv  desirable  that  his  status  be  properly 
defined. 


October  Pig-iron  Production 

Pig-iron  production  during  October  was  expected  to 
show  a  new  record,  but  the  inroads  of  the  influenza  epi- 
demic upon  working  forces  brought  the  total  below  that 
of  September,  according  to  Iron  Age.  Production  was 
3,486,941  tons,  and  the  daily  average  was  112,482  tons 
for  31  days. 

Twelve  furnaces  were  blown  in  and  12  blown  out  dur- 
ing the  month,  leaving  the  total  unchanged  at  365. 
Capacity  active  on  Nov.  1  was  113,500  tons,  against 
114,570  tons  on  Oct.  1. 


Reserves  of  War  Minerals  Justified 

The  War-Minerals  Act  will  probably  be  administered 
almost  entirely  by  the  U.  S.  Bureau  of  Mines.  The 
President  has  authorized  the  use  of  $100,000  to  begin 
work  under  the  new  law.  Legal  opinion  holds  with 
practical  unanimity  that  chrome,  pyrites,  manganese, 
and  any  other  war  mineral  of  which  there  may  be  tem- 
porary overproduction  come  under  the  act.  Conditions 
are  considered  to  warrant  reserves  of  these  minerals. 
Much  importance  is  attached  to  this  interpretation,  as  it 
will  enable  the  Government  to  assist  producers  of 
chrome  and  other  minerals  who  are  now  facing  a  diffi- 
cult situation. 

A  rough  survey  of  the  situation,  however,  leads  ofl!i- 
cials  to  believe  that  the  amount  which  would  be  en- 
dangered by  the  immediate  ending  of  the  war  does  not 
exceed  $10,000,000.  This  is  divided  as  follows :  Potash, 
$5,000,000;  manganese,  $3,000,000;  pyrites,  $1,000,000, 
and  chrome,  $1,000,000.  Some  think  that  the  chrome 
situation  is  not  as  serious  as  represented,  and  that  the 
interests  of  domestic  producers  will  be  protected  if  im- 
ports are  restricted  for  another  year. 


Mahlon  M.  Garland,  of  Pennsylvania,  has  been  sug- 
gested as  chairman  of  the  Committee  on  Mines  and 
Mining  in  the  next  House.  He  has  been  a  member  of 
Congress  since  Dec.  6,  1915.  Mr.  Garland  was  long 
president  of  the  Amalgamated  Association  of  Iron,  Steel 
and  Tin  Workers,  and  at  one  time  was  vice  president 
of  the   American   Federation   of   Labor. 


Broken  Hill  Proprietary  (-o.,  Ltd. 

The  semi-annual  report  of  the  Broken  Hill  Proprie- 
tary Co.,  Ltd.,  which  owns  famous  zinc-lead-silver 
mines  in  New  South  Wales,  Australia,  and  iron  mines 
at  Iron  Knob,  South  Australia,  indicates  a  considerable 
expansion  in  output.  The  results  of  the  operations  of 
the  ore-dressing  mills  and  concentrating  plants  for  the 
period  under  review — the  six  months  ended  May  31, 
1918 — indicate  improved  metallurgical  extractions  at 
lower  working  costs.  The  Broken  Hill  mills  handled 
70,843  tons  of  sulphide  ore,  and  produced  11,958  tons 
of  lead  concentrate,  as.saying  60.55*^,^  lead,  29.14  oz. 
silver  per  ton,  and  13,608  tons  of  slime.  Tailings  re- 
ground  amounted  to  117,133  tons,  producing  2723  tons 
of  concentrate,  assaying  57. 66^  lead,  29.04  oz.  silver 
per  ton,  and  14,714  tons  of  slime. 

The  zinc  flotation  plant  dealt  with  144,944  tons  of 
tailings,  as  compared  with  92,907  for  the  previous 
semester,  and  the  production  of  zinc  concentrate 
amounted  to  36,630  tons.  The  current  output  of  slime, 
with  43,674  tons  from  the  dumps — a  total  of  73,991 
tons,  as  compared  with  50,248  tons  during  the  previous 
half  year — was  treated  in  the  Bradford-process  flota- 
tion plant,  which  produced  8161  tons  of  lead  concentrate, 
assaying  60.4  ^c  lead  and  83.44  oz.  silver  per  ton,  and 
19,203  tons  of  zinc  concentrate,  assaying  50<^c  zinc. 

The  output  from  the  company's  iron  mine  in  South 
Australia,  at  Iron  Knob,  was  164,780  tons.  Of  this, 
135,847  tons  was  sent  to  the  company's  steel  works 
at  Newcastle,  New  South  Wales.  The  rapid  expansion 
of  Australia's  youngest  industry,  as  reflected  by  these 
operations,  is  shown  as  follows: 

OUTPUT    FROM    NEWCASTLE   STEEL   WORKS   FOR    VE  VR   ENDED 
M.\Y   3L    1918 

Half    Voar.  Half    Year. 

Nov,  1917  May,  1918 

Tons  Tons 

Fig  iron                       41,35)  67.803 

Steelingots 52,878  89,01  1 

Coke 35,C44  74.025 

Sulphate  of  ammonia 598  1,120 

Tar  (gallons)      345,911  777,324 

The  net  profits  for  the  half  year  amounted  to  £359,706 
4s.  8d.,  as  com.pared  with  £290,881  3s.  2d.  for  the  pre- 
vious six  months. 


Broken  Hill  South  Silver  Mining  Co. 

The  report  for  the  half  year  ended  June  30,  1918, 
of  the  Broken  Hill  South  Silver  Mining  Co.,  of  Broken 
Hill,  N.  S.  W.,  Australia,  shows  that  the  amount  of 
sulphide  ore  mined  and  raised  during  this  period  was 
127,745  tons,  as  compared  with  69,758  tons  during  the 
previous  semester.  The  total  tonnage  treated  in  the 
mill  was  128,400,  as  compared  with  69,390  for  the 
previous  period,  with  an  average  content  of  15  "^^  lead, 
7.9  oz.  silver  per  ton,  and  14.6'^f  zinc.  The  selective- 
flotation  slime  plant  handled  19,136  tons  of  current 
slime  and  produced  2773  tons  of  concentrate,  assaying 
61%  lead,  51.3  oz.  silver  per  ton,  and  7.7%  zinc. 
Accumulated  slimes  to  the  extent  of  15,916  tons  were 
also  treated  in  this  plant,  from  which  the  yield  was 
2294  tons  of  concentrate,  assaying  53.9 ^r  lead,  46.0  oz. 
silver  per  ton,  and  13.7%  zinc.  The  total  yield  of  con- 
centrates from  all  sources  was  26,490  tons,  as  compared 
with  12,970  during  the  previous  period,  and  the  assay 
content   65.3'',     lead,   29.4   oz.    silver  per   ton,   and    2i'~,c 
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zinc.  Owing  to  the  war  and  the  fact  that  timber  from 
America  is  now  unobtaina'nle,  local  woods  are  being  used 
for  mine-support  work 

Working  costs,  including  development  and  concen- 
trating expenses,  amounted  to  29s.  11. 7d.  per  ton,  as 
compared  with  31s.  5.4d.  during  the  previous  six  months. 
The  company  still  has  on  hand  794,789  tons  of  old  mill 
tailing,  and  442,932  tons  of  slime.  The  former  contains 
5.5'"r  lead.  3.4  oz.  silver  per  ton,  and  16.0'^c  zinc,  and. 
the  latter  carries  10.8<'r  lead,  6.1  oz.  silver,  per  ton, 
and  14.2 ^c  zinc. 

Kerr  Lake  Mines,  Ltd. 

The  report  of  the  Kerr  Lake  Mines,  Ltd.,  for  the 
year  ended  Aug.  31,  1918.  shows  that  the  gross  produc- 
tion from  all  ores  amounted  to  2,582,992.82  oz.  silver, 
199,331.28  lb.  cobalt,  and  545.5  lb.  mercury.  These 
figures  include  54,523  oz.  silver  on  hand  Aug.  31,  1918. 
Of  the  total,  2,004,737.91  oz.  of  silver,  199,331.28  lb. 
cobalt,  and  525.5  lb.  mercury  was  contained  in  ore 
shipped.  The  remainder  was  recovered  from  silver  ores 
milled  by  the  Dominion  Reduction  Co.,  at  Cobalt. 

Ore  hoisted  during  the  year  amounted  to  43,129  tons, 
of  which  1017  tons  was  sacked  for  shipment.  A  bump- 
ing table  eliminated  14,277  tons  of  waste  from  the 
remainder,  leaving  27,835  tons  of  milling  ore.  Ore 
reserves,  as  at  Sept.  1,  1918,  were  estimated  at  34,730 
tons,  containing  1,637,300  oz.  of  silver. 


New  Westinghouse  Research  Building 

High-grade  experimental  work  cannot  be  carried  on 
in  the  midst  of  the  noise  and  confusion  of  production — 
quiet  is  the  first  essential  for  achievement  in  research 
v.'here  uninterrupted  concentration  is  required.  Del- 
icate instruments  and  the  costly  mechanism  of  an 
experimental  laboratory  must  be  protected  from  the 
dust  and  vibration  of  the  shops.  The  m^anufacture  of 
electrical  machinery  and  apparatus  is  one  of  the  most 
intricate  and  complicated  in  industry,  showing  con- 
stant improvement  and  progress.  The  various  depart- 
ments in  large  works  are  frequently  confronted  with 
new  problems  that  require  special  research  work. 

The  Westinghouse  Electric  and  Manufacturing  Co.'s 
new  research  building  at  East  Pittsburgh,  Penn.,  erected 
to  provide  for  the  growing  demand  for  advanced  re- 
search, is  situated  about  a  mile  from  the  works.  Archi- 
tecturally, the  building  is  plain  but  substantial,  of  re- 
inforced concrete  and  brick,  trimmed  with  white  terra 
cotta.  The  plumbing  and  wire  services  are  arranged 
in  such  a  way  as  to  enable  additions  to  be  made  in  any 
particular  laboratory  when  needed  without  disturbing 
any  other  part  of  the  building.  Provision  is  made  in 
the  new  building  to  carry  out  a  variety  of  experiments 
in  many  lines  of  work,  including  magnetic  insulation, 
metallographic  metallurgy,  chemistry — both  organic  and 
inorganic — furnace  combustion,  wood-working,  illumi- 
nation, glass  blowing,  and  other  phases  of  industry. 

The  power  house  contains  motor-generator  sets  for 
supplying  single-phase,  two-phase,  and  three-phase  cur- 
rent at  220  volts,  and  direct  current  at  250  volts  (three- 
wire  circuit).  A  motor-driven  air  compressor  supplies 
compressed  air  at  125  Ih.  pressure  (8.75  kg.  per  sq.cm.), 
and  a   lar.^e   motor-driven    var-uum   pump   supplies   the 


necessary  house  vacuum.  A  liquid-air  machine,  capable 
of  supplying  li  to  2  liters  of  liquid  air  per  hour,  is 
also  installed  in  the  main  power  house.  The  storage 
battery  is  in  a  separate  room  in  the  basement  of  the  I 
power  house  and  consists  of  a  total  of  218  cells,  so  ! 
divided  that  various  groupings  and  combinations  may 
be  obtained. 

In  one  end  of  the  basement  is  the  furnace  room,  with  I 
a  battery  of  electric  furnaces  of  various  types,  together  1 
with  the  necessary  control  for  melting,  annealing  and  I 
other  metallurgical  processes.     Stacks  are  provided  at 
each  end  of  the  building,  with  openings  in  the  basement, 
for  experimental  furnaces   using  fuel,  usually  natural 
gas.     The   woodworking  and  metal-working   shop   and 
storeroom  are  also  in  the  basement. 

On  the  first  and  main  floor  are  the  main  and  private 
oflfices,  the  library,  and  the  conference  room.  The 
remainder  of  this  floor  is  assigned  to  physical,  elec- 
trical, and  magnetic  research.  The  second  floor  wiH 
be  given  over  to  the  same  general  class  of  work  as  the 
first  floor.  The  third  floor  is  devoted  to  chemical  and 
electrochemical  research,  illuminating  laboratories,  and 
a  glass-blowing  room. 

Though  this  new  laboratory  has  been  occupied  for 
only  a  comparatively  short  time,  the  work  already  ac- 
complished gives  much  promise  for  the  future.  It  is, 
of  course,  intended  that  the  fundamental  and  advance 
work  shall  be  carried  on  by  this  section  of  the  engi- 
neering department.  Applications  of  new  processes  and 
products  thus  developed,  however,  are  to  be  carried 
out  by  sections  in  more  intimate  contact  with  the  pro- 
duction departments.  As  this  special  research  section 
and  all  the  others  are  under  one  management,  men  can 
readily  be  transferred  from  the  more  commercial  sec- 
tions to  the  laboratory,  or  vice  versa,  as  the  exigencies 
of  the  case  demand.  Thus  a  man  working  on  some 
metallurgical  problem  can  follow  it  up  to  the  point  of 
commercialization  in  the  factory  itself. 

The  history  of  the  Westinghouse  research  organiza- 
tion is  noteworthy.  This  division  was  founded  in  1906 
as  one  of  the  several  divisions  of  the  engineering  de- 
partment. It  is  now  divided  into  seven  laboratories. 
The  extent  of  work  covered  by  the  whole  division  is 
broader  than  is  ordinarily  included  in  research  work. 
For  example,  it  has  charge  of  the  preparation  of  all 
specifications  for  the  purchase  of  materials  used  by  the 
company,  together  with  the  experimental  and  develop- 
ment work  leading  up  to  these  -specifications.  It  in- 
cludes a  process  section,  which  has  electrical  control 
of  all  the  various  processes  used  by  the  company  in 
the  manufacture  of  its  products.  It  has  charge  of  the 
routine  chemical  and  physical  testing  for  all  depart- 
ments, including  the  inspection  department.  It  has  tech- 
nical control  of  the  various  metallurgical  processes,  such 
as  those  involved  in  the  brass  foundry,  copper  mill,  scrap 
recovery  plant,  and  similar  departments.  Through  the 
activity  of  its  members  on  various  standards  and  other 
committee  work,  it  comes  into  contact  with  numerous 
organizations  not  strictly  of  research  nature,  botli 
within  and  without  the  organization. 

The  seven  laboratories  are  known  as  the  chemical, 
physical  testing,  process,  electrical,  molded  materials, 
ceramic,  and  research.  The  research  laboratory,  in  the 
new  building,  is  divided  into  sections,  each  with  a  sec- 
tion head  reporting  directly  to  the  division  engineer. 
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End  of  the  War 

THE  Great  War  came  to  an  abrupt  end  on  Nov.  11. 
The  ending  was  sudden  owing  to  the  complete  col- 
lapse of  Germany,  which  was  forced  to  sign  an  armistice 
of  terms  so  harsh  that  it  is  deprived  of  any  power  to 
resume  hostilities.  Everybody  also  knows  in  a  general 
way  what  the  terms  of  peace  will  be.  Thus  there  will 
be  no  prolonged  negotiations  and  uncertainties.  The 
victorious  associated  powers  will  meet  to  arrange  the 
details.  Then  Germany  will  accept  them,  there  being 
nothing  else  for  her  to  do.  There  will  be  an  adju^^t- 
ment  of  the  evils  that  Germany  has  been  propagating 
during  two  centuries.  Subjugated  peoples  will  be  freed. 
Partitioned  nations  will  be  reconstituted.  Even  in 
Germany  itself  will  the  people  now  be  at  liberty  to 
determine  the  kind  of  government  that  they  want  to 
have.  These  will  be  the  major  results  of  the  Great  War. 
But  not  less  than  these  is  the  solidarity  that  the 
struggle  has  created  among  free  and  enlightened  na- 
tions. Forever  will  French,  Belgians,  British,  Italians, 
Serbians,  and  Americans  be  friends.  We  bow  especially 
to  the  French,  who  bore  the  brunt  of  the  battle  and 
under  whose  leadership  victory  was  won.  Not  less  do 
we  admire  the  British,  who,  with  the  Australians, 
Canadians,  and  Indians,  exhibited  unparalleled  sincerity, 
steadfastness,  and  sturdiness.  The  chivalry  of  the 
Italians  and  the  gallantry  of  the  Serbians  likewise  move 
our  hearts.  Nor  do  we  forget  the  Russians,  who  sacri- 
ficed themselves,  and  in  so  doing  gave  the  Allies  of  the 
West  a  chance  to  prepare,  and  thus  ward  off  German 
victory  during  the  first  two  years.  As  for  ourselves, 
we  may  feel  an  everlasting  pride  that  we  joined  those 
noble  Allies  and  strengthened  them  just  when  help  was 
most  needed. 


Reconstruction 

THE  great  problem  with  which  we  are  now  to  be 
confronted  is  reconstruction.  For  four  years  the 
civilized  world  has  been  engaged  largely  in  making 
munitions  and  engines  of  war.  Machine  shops  have 
been  changed  from  the  manufacture  of  articles  for 
peaceful  purposes  to  the  production  of  shrapnel  and 
shells.  The  automobile  manufacturers  who  were  mak- 
ing pleasure  cars  have  been  diverted  to  the  making  of 
lorries  and  tanks.  The  day  has  come  when  such  things 
will  no  longer  be  needed,  and  the  great  problem  is  now 
to  get  the  factories  and  their  work  people  back  to  former 
lines. 

The  producers  of  the  metals  and  other  commodities 
will  be  affected  just  as  much  as  the  manufacturers  who 
use  them.  We  know  how  painful  was  the  transition  from 
a  peaceful  basis  to  a  war  basis.  There  is  no  reason  to 
expect  that  the  reversion  will  be  less  troublesome.  On 
the  contrary,  it  is  more  likely  to  be  harder  than  easier. 
Scarcely  any  thought  has  yet  been  given  to  the  great 


problems  of  this  kind  that  confront  us.  In  this  we 
are  greatly  behind  Great  Britain  and  France,  which 
long  ago  organized  their  reconstruction  commissions. 

We  shall  have  considerable  time  in  whi^h  to  prepare 
for  the  demobilization  of  the  army  of  two  million  men 
that  is  now  in  Europe,  for  they  will  undoubtedly  have 
to  remain  there  for  some  time,  and  their  retransporta- 
tion  will  necessarily  be  slow.  Even  the  demobilization 
of  the  troops  in  cantonments  in  this  country  may  be 
delayed  for  some  months.  But  what  will  not  be  delayed 
is  the  cessation  of  making  explosives,  rifles,  cannon, 
shells,  tanks,  aeroplanes,  and  other  purely  military 
munitions.  Many  hundreds  of  thous-inds  of  men  and 
women  who  have  been  engaged  in  such  production  will 
be  thrown  out  of  employment,  and  in  many  cases  will 
find  themselves  in  mushroom  munitions  districts, 
wherein  further  employment  is  not  to  be  expected  and 
whence  they  will  be  obliged  to  migrate  to  the  older  in- 
dustrial districts.  This  dislocation  will  inevitably  create 
disquieting  disturbances. 

What  is  to  be  done  to  meet  the  situation?  Manifestly 
there  is  need  for  intelligent  thought  and  action  by  gov- 
ernmental commissions.  Yet  we  think  that  private 
concerns  must  themselves  do  most  of  the  thinking  and 
acting.  The  manufacturer  of  automobiles,  for  example, 
who  has  been  diverted  from  the  building  of  pleasure 
cars  to  the  construction  of  motor  trucks,  ought  to  be 
making  preparations  to  get  br.ck  to  his  normal  business 
with  the  least  possible  delay.  His  plans  ought  to  have 
been  all  ready,  so  that  he  would  know  just  what  moves 
to  make  upon  termination  of  the  war.  Perhaps  this  is  so. 

There  is,  anyhow,  going  to  be  a  radical  readjustment, 
which  will  try  the  patience  and  test  the  resourceful- 
ness of  everybody.  The  difficulties  will  be  minimized, 
however,  if  everybody  approaches  the  new  problems 
with  a  spirit  of  cooperation  and  if  the  right  kind  of 
thinking  be  done  in  advance. 


Mexico  After  the  War 

Now  that  the  Great  War  is  ended,  and  the  achieve- 
ment of  making  the  larger  part  of  the  world  a 
decent  place  in  which  to  live  has  been  consummated, 
there  still  remains  v/hat  will  doubtless  appear  a» 
a  trifling  problem  to  solve.  The  great  nations  of  the 
world,  representing  justice  and  the  strength  to  enforce 
it,  will  be  free,  after  having  disposed  of  the  more 
virulent  pest,  to  attend  to  the  elimination  of  minor 
irritants.  Conditions  in  Mexico  will  demand  attention; 
they  must  be  improved  from  within  or  from  without. 
After  having  invited  foreign  capital  to  develop  her 
resources,  Mexico  must  see  that  the  country  is  made 
safe  for  lawful  enterprise.  Neither  the  United  States. 
Great  Britain,  nor  France  has  any  intention  of  writing 
off  its  investment  there  because  of  recent  lawlessness. 
Nations  have  obligations  toward  their  citizens  just  as 
the  heads  of  enterprises  are  responsible  to  stockholders. 
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There  is  little  justification  for  any  further  delay  in 
the  granting  of  the  protection  to  life  and  property  that 
civilized  nations  accord  to  those  whose  money,  energy, 
and  initiative  they  have  welcomed. 

The  right  to  carry  out  industrial  enterprise  in  Mexico 
is  the  unquestionable  prerogative  of  those  who  have 
loyally  obeyed  the  laws,  respected  the  national  institu- 
tions, and  aided  in  the  country's  development.  At  the 
conclusion  of  the  Great  War  an  adjustment  of  the  Mexi- 
can question  will  be  demanded  by  those  who  have  the 
right  to  do  so.  Our  southern  neighbor  has  everything 
to  lose  and  nothing  to  gain  by  an  adherence  to  the  policy 
that  has  done  such  damage  to  her  national  credit  and 
has  halted  all  real  progress  in  Mexico  for  years. 


Getting  Together 

IT  IS  A  PLEASURE  to  record  that  fewer  strikes 
are  now  to  be  noted  in  mining  districts.  Strikes  still 
occur,  but  they  are  not  in  mining.  What  does  this  lull 
mean?  Is  it  patriotism  on  the  part  of  labor  or  of  the 
managements;  or  both?  Or  is  it  just  simply  getting 
together?  We  hope  that  it  is  due  more  or  less  to  all 
three  causes. 

Under  the  strenuous  calls  for  production  that  the 
country  has  had  to  meet  it  is  a  pleasant  duty  to  set 
down  the  fact  that  many  a  laborer  is  getting  to  his 
work  ahead  of  the  clock  and  not  quitting  with  his 
hammer  in  the  air;  that  he  is  taking  a  bottle  of  coffee 
for  lunch  instead  of  going  around  the  corner  to  get 
some  beer  to  wash  down  his  sandwiches;  and  it  is  just 
as  pleasant  to  note  that  some  of  our  gold-mine  manage- 
ments are  straining  every  nerve  to  keep  the  plant  in 
operation,  for  the  benefit  of  their  regular  employees  and 
their  families,  in  spite  of  the  ore  being  taken  out  at 
small  profit  or  at  no  profit  at  all.  Both  are  showing  a 
desire  to  get  together.  Perhaps  it  is  for  patriotic 
reasons,  perhaps  it  is  just  because  it  is  right  to  do  so; 
but,  whatever  the  cause,  the  result  is  of  deep  signifi- 
cance, and  its  effect  will  remain  with  us.  And  there 
will  probably  come  a  day,  if  it  is  not  with  us  already, 
when  patience  and  toleration  from  both  sides  will  be 
required  as  they  have  not  been  required  before — when  it 
will  be  harder  and  yet  more  necessary  to  get  together 
than  it  is  today.  The  man  who  has  been  getting  $5 
ner  day  will  not  relish  a  cut  to  $4,  or  it  may  be  to 
S2.50,  no  matter  how  the  price  of  commodities  falls. 
Nor  will  the  man  who  has  been  paying  the  $5,  robbing 
his  mine  and  making  no  profit  while  taking  out  much- 
needed  metal  for  the  Government,  relish  a  continuation 
of  that  procedure  when  peace  has  been  declared. 

There  will  be  much  reason,  then,  for  each  to  consider 
the  other's  point  of  view,  and  not  allow  the  selfish 
instinct  to  get  too  much  the  upper  hand.  It  is  time 
right  now  to  begin  thinking  of  what  each  of  us  can 
do,  what  each  of  u.s  should  do,  in  order  that  we  may 
get  together  then  as  well  as  now. 

It  is  pretty  well  agreed  among  economists  that  present 
high  prices  are  due  to  a  scarcity  of  suflficient  labor  to 
perform  all  the  work  that  is  required  of  it,  and  the 
bidding  of  employers,  at  a  continuously  increasing  fig- 
ure, for  the  labor  needed  in  their  plants,  each  hoping 
to  outbid  his  neighbors. 

In  a  country  as  free  as  the  United  States,  this  bid- 
ding for   labor  will   continue  as   long  as   the  excessive 


demands  last,  and  for  that  length  of  time  high  wages 
will  be  with  us.  They  may  even  keep  on  growing 
higher,  with  advantage  to  no  one,  employer  or  employee. 
A  pair  of  shoes  are  worth  about  one  day's  work,  and 
that  is  about  what  the  worker  will  pay  for  them, 
whether  conditions  enable  him  to  get  $7.50  per  day  at 
hi?   trade,  or  only   $2.50. 

We  are  almost  upon  the  day  when  the  world  will 
be  trying  to  catch  up  with  those  things  that  have  been 
left  undone — the  time  when  we  will  be  busy  replacing 
what  has  been  destroyed.  The  United  States  will  have 
much  of  this  to  do,  and  there  will  be  work  for  every 
man  and  woman  who  wants  it.  Before  that  period  is 
upon  us,  there  is  danger  of  another  one,  when  the 
employer  must  of  necessity  lower  the  cost  of  his  produc- 
tion or  quit  altogether,  and  the  employee  must  lower 
his  demahds  or  quit  also.  There  will  be  hot-heads  on 
both  sides,  and  there  will  be  some  trouble,  but  we  look 
forward  with  confidence  to  the  attitude  that  will  be 
taken  by  those  who  are  working  with  their  hands  for 
a  living  and  to  those  who  are  paying  the  wages.  We 
feel  confident  that,  having  done  it  once,  they  will  con- 
tinue to  get  together. 

This  brings  another  thought.  We  are  all  human 
beings,  whether  we  employ  or  are  employed.  When  we 
are  working  for  a  corporation  we  sometimes  visualize 
that  corporation  as  an  octopus,  some  great  soulless 
monster,  reaching  out  its  tentacles  to  draw  in  our 
vitality  to  itself  without  a  thought  that  we  are  men. 
But  stop  and  think  a  moment.  That  corporation  may 
be  a  single  being  as  human  as  ourselves,  or  it  perhaps 
is  made  up  of  a  great  many  humans  with  the  same 
desires,  hopes,  and  ambitions  as  our  own.  Indeed,  if 
we  have  been  so  fortunate  as  to  accumulate  $100  we  are 
liable  to  be  a  part  of  that  octopus  ourselves. 

It  is  not  an  easy  matter  to  speak  to  a  corporation 
and  be  on  familiar  terms  with  it;  one  has  the  feeling 
that  it  is  not  tangible,  that  he  can  get  no  nearer  to  it 
than  the  manager  or  superintendent,  or  it  may  be  the 
shift  boss,  and  that  anything  which  he  gets  from  the 
corporation  is  just  so  much  pure  gain.  With  this  idea 
revolving  in  the  back  of  his  head,  he  feels  much  more 
like  fighting  for  what  he  can  get  than  going  50 — 50 
with  his  employer.  If  we  stop  to  think,  however,  that 
one  of  those  bloated  bondholders  of  which  the  corpora- 
tion is  made  up,  is  old  widow  Jenkins  with  whom  we 
board,  it  does  seem  to  be  a  little  more  human.  When 
Captain  Tom  was  suffocated  in  trying  to  pull  some 
boys  out  of  the  shaft  fire,  his  widow  received  $1000 
insurance,  and  she  put  it  into  the  mine  where  he  had 
always  worked.  But  she  is  only  one  of  a  hundred  who 
have  done  the  same  thing  with  their  little  pile,  trusting 
that  the  boys  would  play  fair  when  making  their  living 
by  the  use  of  that  money.  It  is  much  easier  to  go 
50 — 50  when  you  look  at  it  from  this  point  of  view, 
and  easier  to  get  together  with  the  management. 

And  you,  Mr.  Manager,  you  must  remember  that, 
though  it  is  up  to  you  to  keep  the  wheels  running, 
you  are  using  humans  to  work  for  other  humans;  that 
they  are  not  simply  stulls  to  be  thrown  aside  if  they 
don't  exactly  fit  the  stope  and  have  to  be  blocked  at  both 
ends.  Whether  they  speak  your  language  or  some  other, 
whether  they  see  as  you  do  or  not,  they  are  still  human, 
and  it  is  your  function  to  work  the  two  ends  and  the 
middle,  and  get  them  together,  whether  or  no. 
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'  In  our  issue  of  Sept.  21,  we  reproduced  several  photo- 
graphs of  plants  in  South  America  under  the  caption 
of  "Cottrell  Precipitation  in  South  America."  In  this 
designation  we  were  partly  in  error,  inasmuch  as  there 
is  no  Cottrell  installation  at  either  the  Compaiiia  Minera 
de  Oruro  or  at  the  Borax  Consolidated,  Ltd.  The  work 
to  which  they  pertain  was  of  an  experimental  nature 
only,  and  the  photographs  were  taken  by  one  of  the 
engineers  of  the  Western  Precipitation  Co.,  and  sent 
to  the  Journal  as  being  of  interest  to  its  readers. 


IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIMI 


BY  THE  WAY 


"Wot's  thee  want  naow  ,  Dicky,  m'son?"  "W'y,  dam- 
me, Cap'n,  I's  got  to  'ave  'nother  wrench,"  "Gos  along 
do;  wot's  tha  matter  with'n?  'Ere  only  foor  days  ago 
I  did'st  give  thee  one.  Wot  'ast  thee  done  with'n?" 
"Well,  Cap'n,  I  tell  'e.  I  take'n  down  in  tha  bloody  stope, 
an'  firs'  bloody  thing  I  naws,  w'en  I  gaws  to  look  for 
'e,  w'y,  damme,  un  was'nt  theer;  so  some  bloody  beggar 
mus'  'a  stollen  she."  "W'y,  thee  bloody  gert  fool, 
Dicky;  w'y  did'st  thee  not  put  a  mark  on  she?"  "So 
did  I,  Cap'n;  so  did  I.  An'  dost  naw,  that  all  in  spite 
of  un.  they  stol'  wrench,  mark  an'  all?" 


Several  years  ago,  two  "Cousin  Jack"  miners  were 
spending  a  few  days  in  the  city  before  returning  to 
work.  Having  spent  the  greater  part  of  their  lives  in 
mining  camps,  the  entire  scene  was  new  to  them.  While 
strolling  along  and  taking  in  everything,  they  happened 
across  the  well-known  Italian  organ  grinder,  with  his 
overdressed  monkey,  gallantly  arrayed  in  a  red  flannel 
suit,  resplendent  in  brass  buttons  and  busily  engaged 
in  collecting  pennies  from  the  passers-by.  After  a  few 
moments,  the  Italian  swung  the  organ  on  his  back 
and  yanked  at  the  chain;  whereupon  Jocko  sprang  on 
his  master's  shoulder.  The  Cornishmen,  neither  of 
whom  had  seen  anything  like  this  before,  followed  at 
a  short  distance.  This  seemed  to  interest  Jocko  greatly, 
and  he  amused  himself  by  making  grimaces  at  the  pair. 
It  was  finally  more  than  the  "Cousin  Jacks"  could  stand. 
"  'Arry,"  says  Dicky,  "seems  to  me  that  there  bloody 
beggar  is  makin'  fun  o'  we."  Harry  was  silent  for  a 
few  minutes,  and  then,  with  an  air  of  recollection  said, 
"Damme,  I  naws  thee.  Thee's  Jimmy  Kevern's  son 
from  Redruth.  Too  bloody  small  to  join  tha  h'army 
over  in  ole  country ;  'ad  to  come  over  'ere  to  do  h'it." 


We  read  and  study  of  why  the  little  particles  of  metal 
should  float  and  do  float,  writes  Tom  L.  Gibson,  of 
Grant,  Colo.,  but  nothing  is  said  of  why  they  don't  float 
when  they  should  float.  Or  why  the  same  ore  with  the 
same  gangue,  with  the  same  amount  of  oil  and  acid, 
floats  and  froths  today,  and  tomorrow  it  does  not.  The 
office  engineer  will  say  that  this  is  impossible — and  as 
a  field  engineer  I  almost  agree  with  him.  However,  I 
have  ocular  demonstrations  every  day  of  this  condi- 
tion. In  smelting,  the  impossible  happens  once  in  a 
while,  but  in  this  float  game  it  is  a  daily  occurrence. 
With  physical  and  chemical  conditions  the  same,  any 
one  of  a  half-dozen  things  might  occur.  A  heavy  froth 
or  no  froth  at  all,  a  dirty  froth  or  a  clean  one,  a  brittle 


froth  or  a  tough  one.  The  only  person  who  can  explain 
the  reason  is  the  man  who  has  been  in  the  mill  only 
a  couple  of  days.  Then  in  a  six-cell  machine  with  the 
same  connections,  baffles  all  alike,  impellors  with  same 
speed,  why  should  the  water  level  in  the  V  boxes  be  so 
widely  varied?— Why  should  the  barite  stick  in  the 
second  V  box  at  all  times  and  never  in  the  rest  of  the 
V  boxes,  when  all  are  alike? — Why,  when  I  put  my  oil 
in  the  ball  mill  and  the  pulp  comes  out  a  seething  mass 
of  black  lead-laden  froth,  should  it  come  out  in  my  V 
boxes  with  a  measly,  dirty  camouflage  of  a  froth? — 
Why  is  it  that  the  first  two  V  boxes  and  the  last  two 
will  have  an  excellent  froth  and  the  two  center  ones 
giving  forth  only  a  vacant  stare? — Why  is  it  that  a 
man  knows  more  about  a  float  m.achine  after  he  has 
been  on  it  24  hours  than  after  he  has  been  on  it  a 
month?— Why  is  it  that  No.  40  oil  sometimes  looks 
almost  like  turpentine  and  the  next  barrel  has  the  vis- 
cosity and  color  of  a  heavy  gravity  pitch?  Truly, 
"where  the  wind  listeth"  has  nothing  on  the  float 
machine. 


The  Cornish  Miner 

By  D.  E.  Charlton 

Oh,  oo's  that  chap  in  diggin'  clothes, 

Oo  'andles  all  tha  h'ore; 
An'  oo's  tha  chap  oo  naws  'is  groun'. 

An'  naws  it  all  tha  moor, 
Tha  longer  that  'e  works  un? 

M'son,  jus'  listen  'ere, 
E's  no  bloody  h'engineer, 

But,  tell  e  wot,  e's  on  tha  spot, 
An'  wot  'e  naws,  'e  naws  e's  got. 

An',  dam-me,  well  e's  learned  un. 

Oh,  oo's  tha  chap  that  naws  tha  drill. 

O'  any  kin'  or  makin'. 
An'  gawin'  h'up  or  gawin'  down. 

Can  work  'er  w'en  she's  shakin'. 
Jus'  turn  tha  valve  an'  'old  un 

In  shaf  or  on  tha  sub, 
Makes  no  dif  rence  wot's  tha  rub? 
'E  naws  tha  feel  of  any  steel, 
I'll  tell  e  wot  'e  naws  a  deal 

That  mus'  be  nawn  in  drillin'. 

Oh,  oo's  tha  chap  that  spits  tha  fuse, 

Oo  naws  wot  shots  e'U  need. 
An'  places  them  to  break  jus'  right? 

To  tampin'  'e  gives  'eed, 
So  not  a  bit  is  wasted. 

Now,  dam-me,  there's  no  doubt, 
For  I'm  tellin'  three  straight  h'out. 

'E  naws  jus'  'ow  to  raise  a  row, 
An'  jus'  wot  time  'e  mus'  allow 

Before  tha  beggar's  pasted. 

Oh,  oo's  tha  chap  o'  girth  an'  brawn, 

Oo  naws  tha  set  that's  needed — 
Oo  naws  jus'  'ow  a  stull  is  put, 

An'  wot  groun'  should  be    eeded 
When   caves  do   start  a-workin'? 

M'son,  jus'  'ark  to  me, 
Min'  I'm  tellin'  this  to  thee. 

Thee'd  ought  to  see  tha  strength  o'  'e, 
Why,  dam-me,  makes  no  work  o'  she, 

W'en  all  tha  res'  are  shirkin'. 

'Is  name  is  Tom,  'is  name  is  Dick, 

Per'aps  it  may  be  'Arry. 
Thee'll  fin'  in  this  'ere  minin'  work, 

That  none  o'  they  will  tarry. 
They're  boun'  to  push  tha  job  through. 

Thee  asks,  'Oo  is  this  'ere? 
For  to  thee  it  mus'  h'appear, 

'E's   a   liner.      An'   none    finer, 
Dam-me,  'e's  a  Cornish  miner, 

Min'  you,  'e's  some  beauty,  too. 
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My  Reminiscencer.  By  Raphael  Pumpelly.  In  two 
volumes.  New  York,  1918.  Henry  Holt  &  Co.  Price, 
$7.50. 

Raphael  Pumpelly,  distinguished  geologist,  who  is  now 
in  his  S2nd  year,  is  so  old  a  man,  whose  professional  career 
dates  so  far  back,  that  few  of  the  present  generation 
know  of  his  early  thrilling  experiences  in  mining,  thinking 
of  him  rather  as  a  geologist  and  explorer.  His  long  and 
useful  career  was  full  of  exciting  experiences  and  valuable 
achievements.  It  is  well,  therefore,  that  he  has  published 
his  memcirs,  which  are  lively  and  entertaining.  They 
are  wriiten  with  such  an  ease  of  style  and  an  exhibition 
of  humor  that  they  are  quite  unlike  any  di-y  records  of 
the  experiences  of  a  distinguished  man,  but  rather  are  the 
narration  of  a  story-teller. 

Pumpelly,  who  was  born  in  1837,  entered  Yale,  but  soon 
afterward  was  sent  to  Europe  to  acquire  his  education, 
however  on  no  definite  plan.  While  still  a  youth  he  set 
out  upon  his  first  adventure — a  tour  through  the  moun- 
tains of  Corsica — during  which  his  interest  in  nature,  es- 
pecially geology,  was  excited.  Following  this,  pure  chance 
led  him  to  Freiberg,  where  he  entered  upon  the  study 
of  geology,  mining,  and  metallurgy.  At  Freiberg  he  met 
James  D.  Hague  and  Charles  and  Louis  Janin,  but  Ameri- 
cans were  not  plentiful  at  Freiberg  at  that  time  (1856). 
I*revious  to  that  year  the  registry  showed  the  names  of 
only  ]2. 

Pumpelly's  account  of  his  life  and  experiences  at  Frei- 
berg, and  of  a  summer  vacation  spent  in  a  second  tour  of 
Corsica,  is  one  of  the  most  interesting  parts  of  his  memoirs. 
The  "Moufflon  Story"  that  he  tells  about  himself  sur- 
passes in  humor  and  style  the  stoi'ies  of  similar  nature 
that  we  are  wont  to  read  as  inventions  in  the  magazines. 
We  exoerienced  a  keen  appreciation  of  the  "Moufflon 
Story." ' 

Returning  to  the  United  States,  Pumpelly  obtained  his 
first  professional  engagement,  which  was  to  test  a  gold 
mine  in  Virginia,  which  he  promptly  found  to  be  too  poor, 
but  while  there  he  tried  the  chlorination  process  then 
invented  by  Plattner,  and  this  was,  not  unlikely,  the  first 
application  of  gold  chlorination  in  the  United  States.  In 
18G0  he  went  out  to  the  Santa  Rita  mines,  south  of  Tucson, 
in  Arizona.  This  was  the  heroic  age  in  Arizona,  when  a 
few  bold  adventurers  were  trying  to  exploit  mines  in  the 
region  then  just  acquired  by  the  Gadsden  Purchase,  always 
in  imminent  danger  of  Apache  raids.  Pumpelly's  superior 
was  killed  in  one  of  these,  and  he  himself  narrowly  es- 
caped with  his  life,  but  he  remained  stoutly  at  his  post  in 
order  to  smelt  enough  ore  to  obtain  silver  wherewith  to 
pay  off  the  Mexican  miners  of  the  company.  A  reading  of 
these  experiences  is  commended  to  young  graduates  of 
the  present  time. 

Accoinplishing  his  purpose,  Pumpelly  abandoned  the 
mines  and  escaped  o\er  the  desert  to  Calif or-nia,  during 
which  he  had  more  thrilling  experiences.  Arrived  at  San 
Francisco  he  found  that  he,  together  with  W.  P.  Blake, 
had  been  engaged  as  geologists  by  the  Japanese  govern- 
ment, and  he  proceeded  to  Japan.  While  there  he  had 
interesting  experiences,  but  practically  did  not  accomplish 
much,  the  Japanese  really  not  yet  being  ready  for  foreign 
assistance.  However,  he  created  a  native  staff,  whom 
he  taught,  and  ho  showed  native  miners,  for  the  first  time, 
how  to  break  rock  by  blasting. 

From  Japan  Pumpelly  went  to  China,  where  he  studied 
economic  conditions,  geology,  coal  resources,  etc.,  and 
fulfilled  some  official  commissions.  In  18G5  he  started 
home,  traveling  overland  from  Peking  through  Mongolia 
and  Siberia,  and  arriving  in  New  York  in  180G. 

In  the  United  States  he  soon  became  engaged  in  active 
profe.-isional  work,  especially  in  the  exploration  of  the  iron 
ranges  of  the  Lake  Sui>erior  region,  in  the  development  of 
which  he  played  an  important  part  during  many  yeai-s. 
In  the  oarly  '80s  he  organized  and  conducted  the  northern 
tranucontinental  geological  survey  for  the  N'orthern  Pacific 


Ry.  Following  that  his  life  was  spent  largely  in  travel 
and  miscellaneous  professional  and  scientific  work,  which 
culminated  in  explorations  in  Turkestan  in  1903  and  1904. 
As  a  publication  of  reminiscences,  Pumpelly's  is  extraor- 
dinarily interesting,  not  only  for  what  he  has  to  tell  but 
also  for  how  he  tells  it.  Especially  is  this  so  with  what 
relates  to  the  earlier  par-t  of  his  life.  Everybody  who  is 
interested  in  mining  in  southern  Arizona,  in  explorations 
in  the  California  desert,  and  mining  on  the  Gogebic  range 
will  find  much  entertainment  in  this  account  of  early  times 
by  a  pioneer  who  played  his  parii  in  things. 

The  Diesel  Engine,  Its  Fuels  and  Its  Uses.  By  Herbert 
Haas.  Pp.  133,  illus.  Bull.  156,  U.  S.  Bureau  of  Mines, 
Washington,    D.   C. 

The  pamphlet  was  issued  for  the  prim^-y  purpose  of 
disseminating  information  with  regard  to  the  characteristic 
features  of  oil  engines  in  general  and  the  Diesel  engine  in 
par-ticular.  The  result  desired  is  the  greater  utilization  of 
heavy  fuels,  and  the  economizing  of  oils  which  are  needed 
for  other  purposes.  In  the  matter  of  the  conservation  of 
light  oils,  the  Diesel  engine  is  destined  to  play  an  important 
pari;,  because  of  its  ability  to  utilize  crude  oils  which  are 
unsuitable  for  all  other  types  of  engines. 

The  mechanical  and  structural  features  of  the  engine 
are  considered  with  commendable  detail,  and  descriptions 
are  given  of  the  different  types  manufactured  in  the  United 
States.  The  advantages  of  the  Diesel  engine  are  sum- 
marized under  the  heads  of  (1)  cheapness  of  fuel  required, 
(2)  the  fact  that  the  plant  is  self-contained,  (3)  the  small 
space  required  for  fuel  storage,  (4)  the  speed  with  which 
full  power  can  be  attained  after  stari;ing  up,  (5)  the  general 
reliability,  and  (6)  high  efficiency. 

The  Diesel  type  of  engine  has  been,  and  is  being,  widely 
adopted  by  our  South  American  neighbors,  particularly  in 
connection  with  mining  and  nitrate  enterprises.  It  is  also 
being  used  extensively  in  other  industrial  work,  there  being 
a  large  number  of  Diesel  engines  in  operation  in  the  city 
of  Buenos  Aires.  The  pamphlet  under  review  will  serve  a 
useful  purpose  if  it  draws  more  attention  to  the  fact  that 
the  Diesel  engine  is,  under  a  wide  variety  of  conditions, 
an  efficient  and  economical  power  producer. 

Annual  Chemical  Directory  of  the  United  States,  Second 
Edition,  1918.  Consulting  Editor,  B.  D.  Lovelace;  Man- 
aging Editor,  Charles  C.  Thomas.  6x9,  pp.  534;  $5. 
Williams  &  Wilkins  Co.,  Baltimore,  Md. 

A  well-arranged  compilation  of  chemical  products  used 
for  scientific,  technical,  and  industrial  purposes;  names  of 
manufacturers  and  dealers;  lists  of  apparatus  and  equip- 
ment; directories  of  chemists,  engineers,  laboratories,  and 
technical  societies;  and  publications  on  the  respective  sub- 
jects during  the  year. 

The  work  involved  in  the  classification  of  the  numerous 
products  is  obvious,  and  we  appreciate  the  editor's  com- 
ment that  an  extraordinary  confusion  exists  at  the  present 
time  with  regard  to  chemical  nomenclature.  Manufacturers 
are  urged  not  to  add  to  the  existing  confusion  by  giving 
new  names  to  products  already  in  common  use. 

We  have  only  one  minor  complaint  to  make  in  the  ar- 
rangement of  the  book,  and  would  suggest  that,  in  future 
editions,  a  brief  statement  of  the  matter  dealt  with  in  each 
particular  chapter  is  given  as  a  page  heading,  and  the  con- 
tinuous repetition  of  the  title  of  the  book  at  the  head  of  each 
page  be  avoided.  This  change  would  considerably  enhance 
the  value  of  the  directory  as  a  ready  reference. 

The  Geology  of  the  Tuapeka  District,  Central  Otago  Di- 
vision. By  P.  Marshall.  Pp.  79,  illus.  Bull.  19,  New 
Zealand  Geological  Survey  Branch,  Wellington,  New 
Zealand. 

Annual  Report  of  the  Comptroller  of  the  Currency  to  the 
Second  Session  of  the  Sixty-Fifth  Congress  of  the 
United  Slates,  Dec.  3,  1917,  Vols.  I  and  II.    5i  x  9,  pp. 

1142.     Treasury  Department,  Washington,  D.  C. 

The  .lournal  of  the  Iron  and  Steel  Institute.  Edited  by 
George  C.  Lloyd.  Pp.  590;  illus.;  Vol.  XCVII.  Iron  and 
Steel    Institute,   London,    I'^ngland. 
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Have  You  Contributed  to  the  Association 
of  the  27th  Kngineer;,? 

W.  Spencer  Hutcliinson,  mining  engineer 
of  Boston,  is  now  in  New  York. 

Coartenay  De  Kalb,  of  San  Francisco,  is 
in  Washington,  representing  the  California 
chrome  producers. 

E.  William  Kohl,  Jr.,  suiierintendent  of 
the  Nicoya  ^lining  Co..  San  Jose,  Costa 
Rica,   is  now   in  New   York. 

E.  T.  Corkill,  formerly  safety  engineer 
for  the  Sudbury  mines,  Ontario,  is  now 
ereneral    mine    superintendent. 

H.  Vincent  Wallace,  consulting  mining 
ngineer,  has  opened  an  office  at  329  Cen- 
ral  Bldg..  Los  Angeles,  California. 

Gordon  Wilson  is  leaving  Arizona  to  be- 
i  .jme  mill  and  cyanide  superintendent  of  the 
Ftesniilo  company.  at  Fresnillo,  Zac, 
Mexico. 

H.  Douglas  Allen  has  been  app<)inted 
general  manager  of  the  Jantar  Nigeria  Co., 
Ltd.,  and  the  Kuru  Syndicate,  Ltd.,  in 
Nigeria. 

D.  Harrington,  mining  engineer,  formerly 
at  the  Montana  School  of  Mines,  is  now 
with  the  U.  S.  Bureau  of  Mines,  Golden, 
Colorado. 

i,  B.  Tyrrell,  mining  engineer  of  Toronto, 
has  returned  from  a  visit  to  the  new  gold 
prospects  in  the  Matachewan  district,  north- 
ern Ontario. 

I.  Kdninnd  Waechter  has  accepted  a  i)osi- 
tion  on  the  chemical  staff  of  the  CarnegFe 
Steel  Co..  Y'oungstown  district,  as  chemist 
and  metallurgist. 

F.  G.  Stevens,  of  Toronto,  has  gone  to 
British  Columbia  to  investigate  a  property 
which  the  Mining  Corporation  of  Canada 
has   tinder   option. 

W.  H.  I^anders,  who  was  recently  pro- 
moted in  France  from  captain  to  major, 
has  been  ordered  to  report  to  the  Chief  of 
Engineers    in   Washington. 

J.  C.  Houston,  formerly  assistant  man- 
ager of  the  Dome  Mines."  Ltd.,  Porcupine, 
Ont.,  has  been  appointed  manager  of  the 
Kirkland-Porphyry  gold  mine. 

Chester  Purington  sailed  recently  for 
Iliissia  with  a  crew  of  technical  men,  to 
resume  the  operation  of  properties  in 
which  he  was  formerly   interested. 

A.  1..  Sweetser,  formerly  New  York 
representative  of  the  Huff  Electrostatic 
.'Separator  Co..  has  joined  the  staff  of  the 
Engineering   and   Mining   Journal." 

Dr.  H.  S.  Washington,  of  the  Geophysi- 
cal Laboratory,  has  been  appointed  chemi- 
cal associate  to  the  scientific  attaches  at 
the  American  embassies  in  Paris  and  Rome. 

C.  L.  Dake,  professor  of  geology  at  the 
Missouri  School  of  Mines,  has  returned  af- 
ter spending  a  year  on  consulting  work  for 
Valerius,  McNutt  &  Hughes,  of  Tulsa, 
Oklahoma. 

Capt.  Maurice  Cockerell  has  succeeded 
Sir  Lionel  Phillips  as  director  of  the  de- 
partment for  the  development  of  mineral 
resources  in  the  Ministry  of  Munitions, 
Great   Britain. 

Richard  G.  Place  has  resigned  as  chief 
chemist  of  the  Vermont  Copper  Co.,  South 
Stafford,  Vt..  to  accept  a  position  with  the 
Golden  Age  Mining  and  Reduction  Co.,  at 
Boulder.  Colorado. 

A.  E.  Collins,  for  the  last  five  years  gov- 
ernment mining  inspector  in  northern  On- 
tario, has  resigned  to  become  safety  engi- 
neer with  the  International  Nickel  Co.,  at 
Copper  Cliff,   Ontario. 

Rush  T.  Sill,  of  Sill  &  Sill,  consulting 
mining  and  metallurgical  engineers  of  Los 
Angeles,  has  been  commissioned  a  captain 
of  engineers  and  has  reported  to  Fort  Doug- 
las, Utah,  for  training. 

Armin  A.  Schlesinger.  president  of  the 
Northwestern  Iron  Co..  NewTSort  Chemical 
Co.  and  other  Schlesinger  corporations,  nas 
accepted  a  cominission  as  captain  in  the 
Chemical   ^Varfare    Service. 

W.  P.  Mullane  has  been  appointed  general 
superintendent  of  the  Sligo  Iron  and  Steel 
Co.'s  plant  at  Connellsville.  Penn.,  which  is 
now  owned  by  the  Commercial  Iron  and 
Steel  Corporation,   of  New   York. 

Martin  Schwerin  has  returned  to  New 
York  from  Quebec,  where  he  has  installed 
a  mining  plant  for  the  Dominion  Mines 
and  Quarries.  Ltd..  at  Black  Lake.  He 
will  reopen  his  office  in  New  York. 

R.  F.  Randolph  has  resigned  as  general 
superintendent  of  the  Dominion  Iron  and 
Steel  Co..  Svdnev.  N.  S.,  and  will  return 
to  the  United  States.  H.  E.  Rice,  formerly 
assistant  general  superintendent,  is  his 
successor. 


Carlos  W.  Van  Law,  one  of  the  vice- 
presidents  of  the  United  States  Smelting, 
Refining  and  Mining  Co.,  and  general  man- 
ager of  operations  in  Mexico  and  Colorado, 
has  resigned.  He  will  engage  in  general 
consulting  practice. 

Claude  Ferguson  has  resigned  as  super- 
intendent of  the  Copper  Queen  Gold  Min- 
ing Co.,  Stoddard,  Ariz.,  and  has  accepted 
a  similar  position  at  the  Consolidated  Ari- 
zona Smelting  Co.'s  De  Soto  and  Swastika 
mines.      His  address  is  Ocotillo.    Arizona. 

Henry  H.  Armstead,  president  of  Arm- 
stead  Mines,  Inc.,  operating  at  Talache. 
Idaho,  has  been  promoted  to  be  major  in 
the  Quartermaster  Corps.  He  has  been 
stationed  at  Chicago,  where  he  has  as- 
sisted in  organizing  stevedore  and  labor 
units  for  overseas  duty. 

A.  X.  Diehl,  assistant  to  the  vice  presi- 
dent of  the  Carnegie  Steel  Co.,  Pittsburgh, 
Penn.,  has  be.n  appointed  general  super- 
intendent of  the  Duquesne  works,  succeed- 
ing the  late  Edward  J.  Hamilton.  Mr.  Diehl 
was  supermtendent  of  blast  furnaces  at  the 
same  works  for  15  years. 

Clement  F.  Poppleton,  for  the  last  two 
years  with  Perin  &  Marshall,  New  York, 
will  take  charge  of  building  and  operat- 
ing a  tin  plate  plant  for  the  Broken  Hill 
Proprietary  Co..  Australia.  He  will  de.<ign 
the  plant  himself  and  the  machinerv  will  be 
built  in  Australia  under  his  direction. 

E.  M.  Xorris,  foreman  at  the  Tramway 
mine  of  the  Anaconda  Copper  Mining  Co., 
has  been  appointed  to  assist  the  super- 
intendent of  the  company,  with  jurisdiction 
over  the  group  of  properties  known  a.s  the 
Boston  &  Montana,  which  position  was 
formerly  held  by  C.  L..  Berrien,  who  is  now 
serving   in    France. 

.\ndrew  M.  Fairlie,  consulting  chemical 
engineer,  has  opened  an  office  for  general 
consulting  practice  at  Room  1204,  Third 
National  Bank  Bldg..  Atlanta.  Ga.  Mr. 
Fairlie.  who  has  been  chemical  engineer 
for  the  Tennessee  Copper  Co.  for  several 
years,  is  still  retained  by  that  company 
in  a  consulting  capacity. 

Frank  D.  Carney,  chief  metallurgist  of 
the  Bethlehem  Steel  Co.,  Bethlehem.  Penn., 
and  Lewis  B.  Lindemuth,  superintendent  of 
the  crucib'e  and  electric  furnace  depart- 
ments of  the  same  company,  have  resigned 
and  will  form  the  partnership  of  Carney  & 
Lindemuth,  consulting  engineers  in  iron 
and  steel  metallurgy  and  practical  steel 
works  operation,  with  offices  at  40  Wall 
St.,  New  York. 


Societies 
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Obituary 
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Howard  W.  Du  Boi.s  died  Sunday  m.orn- 
ing,  Nov.  10.  A  more  extended  notice  will 
be  published  later. 

Raymond  B.  Earle,  professor  of  geology 
at  Hunter  College,  New  York  City,  died  of 
pneumonia  on  Nov.  10. 

J.  F.  Ripley,  president  of  Ripley  Manu- 
facturing and  Machinery  Co.,  Joplin,  Mo., 
died  in  Joplin  on  Oct.   28. 

Ralph  T.  Godbe,  assistant  superintendent 
of  the  Chief  Consolidated  Mining  Co.,  Eu- 
reka, Utah,  died  Oct.  29  of  pneumonia.  He 
was  30  years  old, 

Edward  J.  Hamilton,  general  superin- 
tendent of  the  Duquesne  works  of  the 
Carnegie  Steel  Co.,  died  Oct.  23  at  his 
home  in  Duquesne.  Penn.,  of  pneumonia 
following  an  attack  of  influenza.  He  was 
51   years   old. 

Frank  Stephens,  chief  electrician  of  the 
United  Verde  Copper  Co..  died  of  influenza 
recently  at  Jerome.  Ariz.  He  contracted 
the  disease  while  wiring  an  emergency  hos- 
pital, which  work  he  had  refu.«ed  to  allow 
his   men    to    do. 

Harold  Thompson,  mining  engineer,  died 
recently  of  pneumonia  after  a  short  illness. 
He  was  formerly  a  resident  of  Kingston, 
Ont.,  and  was  with  the  Hollinger  C(>nsoli- 
dated  Gold  Mines,  Ltd..  of  Timmins,  Ont., 
at    the    time    of   his    death. 

Winthrop  R.  Cady,  sales  manager  of  the 
Colorado  Iron  Works  Co.,  died  in  Salt  Lake 
City  on  Oct.  25,  of  pneumonia  following 
influenza,  aged  31  year?  Mr.  Cad\  had  a 
record  of  17  years'  continuous  service  with 
the  company,  and  had  a  wide  acquaintance 
among  metallurgists  and  mining  men  of 
the  West. 

Frederick  F.  Fredlund,  manager  of  the 
mechanical  department  of  E.  J.  Longyear 
Co..  of  Hibbing.  Minn.,  died  at  his  home  in 
Minneapolis,  on  Nov.  1,  of  pneumonia,  fol- 
lowing an  attack  of  influenza.  He  was 
born  in  Ishpeming,  Mich.,  and  studied  me- 
chanical engineering  at  the  University  of 
Michigan. 


.Mining  and  .Metullurgic-al  Sui-iety  of  .Vmer- 
•ca.  New  York  .section,  held  a  meeting  on 
Nov.  13,  at  the  Columbia  University  Club, 
4    We.st    43d    St.      The    pruKram   coii.si.sted    of 

pre.sentatiori'^   '••■   ''■•      .i-   •  -   ••<    >  •• ~ ■■!- 

Ijers    as    to  i.^ 

that  may  !<■  .■.!- 

senuent  mn  ; , ^   _.  .     ..a.s 

given   by  J.   li.   h'liitu). 

Spokane  Engineering  and  Tr-chnlea!  Anito- 
ciation    was    recemly   <  ..-. 

Wa.sh.,  under  the  joii  ■  il 

sections   of   the   Amei.  i- 

ing    lOngineers,    the    .\n].iii,.ii     i  ,f 

Electrical    Engineers  and   the  Ai 
•^iety  of  Civil   ICngineers.     The  i.  '^ 

was  held  on  Sept.  20.  at  which  .i  jm  -k'Uh 
for  the  following  year  w.is  adopted.  The 
second  meeting  took  place  Oct.  18.  at  which 
the  Columbia  section  of  the  American  Insti- 
•-Ute  of  Mining  Engineers  was  in  charge. 
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I  Industrial  News 


Western  Electric  Co.,  Inc.,  announces  the 
election  of  Charles  G.  Du  Bois  as  vice  presi- 
dent. 

Traylor    Engineering    and    Manufacturing 

Co.  aimounces  the  death  on  Oct.  26  of  its 
secretary.  Francis  R.  Crispen. 

O.  H.  Seliars,  district  representative  of 
the  Ingersoll  Rand  Co..  at  Miami,  Ariz.,  is 
convalescing  at  Lordsburg,  N.  il.,  after  an 
attack*  of    influenza. 

Walter  A.  Zelnicker  Supply  Co.,  St. 
Louis,  Mo.,  announces  the  appointment  of 
R.  H.  Wilson  as  assistant  to  the  president, 
with   office   in  St.    Louis. 

Ricketts  &  Co.,  Inc.,  assayers,  formerly  of 
80  Maiden  Lane,  New  York,  have  moved 
to  280  Madison  Ave.  Charles  E.  Wagstaffe 
Bateson,  Dr.  M.  L.,  Hamlin,  and  T.  A.  She- 
gog,  formerly  assistant  professor  of  chem- 
istry and  metallurgy  at  the  Royal  College 
of  Science,  Dublin,  are  associated  with  them. 

Electric  Furnace  Construction  Co.,  Phila- 
delphia, has  made  the  following  appoint- 
ments: F.  W.  Brooke,  vice-president; 
G.  H.  Twose.  secretary  and  treasurer ;  G.  W. 
Ketter,  chief  installation  superintendent; 
Neil  Neville,  assistant  to  the  president  in 
selling  and  busines.s  organization,  and  G.  L. 
Ashmore,    electrical    engineer. 

United  Filters  Corporation  is  moving  its 
Eastern  works  and  tc'-'ting  laboratory  int.-> 
its  own  thoroughly  equipped  factory  build- 
ing at  355  Cortland  St.,  Belleville,  N.  J. ; 
telephone  Belleville  5875.  About  Nov.  15  it 
will  al.=o  move  the  sales  office  to  65  Broad- 
way, New  York  ;  telephone  Rector  7598.  It 
requests  that  hereafter  all  samples  of  mate- 
rial for  laboratory  tests  and  all  filter  parts 
forwarded  for  repairs  or  renewals  be 
shipped  to  the  Belleville  address,  as  ^ven. 
All  correspondence  with  customers  will  be 
handled   through  the  New  York  office. 


New  Patents 


1 

iiiiuj 


United  States  patent  specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  each. 
British    patents    are    supplied    at    40c.    each. 

Drill  Core,  Discharge  Apparatus  for 
Robert  B.  Carmichael.  Damon.  Tex.,  as- 
signor of  one-half  to  George  Hamman, 
Houston.  Tex.  (U.  S.  No.  1,280,159;  Oct 
1.    1918.) 

Excavating  Machine.  George  W.  King, 
Charles  B.  King.  Benjamin  Jacoby  and 
Herbert  E.  Roush,  Marion.  Ohio,  and  Grant 
Holmes,  Danville,  111.,  assignors  to  the 
Marion  Steam  Shovel  Co.,  Marion.  Ohio 
(U.    S.    No.    1,280,238;    Oct.    1,    1918.) 

ExplosiTe.  Adolphe  Segay.  Ware,  Eng- 
land.     (U.   S.    No.    1.280.563;    Oct.    1,    1918.) 

Flume  Construction  and  Car  Therefor 
Vincent  K.  Woods.  Marble  Creek.  Idaho 
(U.   S.  No.   1.280,352  ;  Oct.   1,    1918.) 

JigR,  Chats  Separator  for.  Arpad  S 
Maloc'-ay  Miami.  Okla.  (U.  S.  No.  1.280.- 
263;    Oct.    1,    1918.) 

Mine  Ventilation.  Martin  J.  Lide.  Bir- 
mingham, Ala.  (U.  S.  No.  1.280.254  :  Oct 
1.    1918.) 

Smelting — Process  of  Roasting  Ores.  Al- 
bert B.  Newman.  Langeloth.  Penn..  a*- 
slgmor  to  Metallurgical  Co.  of  America. 
X.  w  York.  (U.  S  No.  1,280.283  :  Oct.  1. 
1918.) 
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WASHINGTON,    D.    C. — Nov.    11 

Importation   of   Low-Pliosphorus   Iron   Ore 

up  to  70,000  tons  prior  to  July  1  from 
Spain.  Sweden.  Norway,  and  North  Africa 
has  been  allowed  bv  the  AVar  Trade  Board 
in  a  ruling  dated  Nov.  11.  Heretofore  im- 
portations have  been  limited  to  such  quan- 
tities as  could  be  brought  as  ballast.  All 
the  low-phosphorus  ore  bi-ought  in  will  be 
allocated   by   the    War   Trade   Board. 

With  the  Exception  of  Shipments  from 
Cuba.  Canada  and  Brazil,  no  licenses  are 
being  issued  for  the  importation  of  chrome 
ore.  All  outstanding  licenses  were  revoked 
as  of  Nov.  11.  This  action  was  requested 
many  weeks  ago.  when  it  became  apparent 
that  all  the  chromite  needed  could  be  pro- 
duced domestically. 

NEW    YORK — Nov.    12 

Interest   in   the  Russian  Mining   Situation 

is  keen.  One  expedition  sailed  for  Russia 
last  week,  and  there  is  a  possibility  of 
three   other   parties   leaving   soon. 

Activity  in  Mexican  Mining  and   Smelting 

is  noted  in  the  rebuilding  of  structures  de- 
stroyed during  the  last  eight  years  and  the 
placing  of  properties  in  condition  for  con- 
tinuous  operation. 

Manufacture  of  Aluminum  Nitride  on  a 
laboratory  scale  has  yielded  such  results 
as  to  warrant  the  construction  of  high- 
temperature  electric  furnaces  at  Massena, 
X.  Y..  by  the  Aluminum  Co.  of  America. 
F\irther  experiments  in  four-ton  lots  are 
now  being  carried  out.  If  these  prove 
commercially  successful,  the  company  in- 
tends to   build   a   large  plant    in   the   south. 

DENVER — Nov.    6 

Manufacture      of      Ferro-Alloys      is      the 

latest  important  venture  of  the  Vindicator 
Consolidated  Gold  Mining  Co..  of  Cripple 
Creek.  In  purchasing  the  propertv  of  the 
Ferro-Alloy  Co.  of  Denver,  the  Vindicator 
has  followed  the  policy  of  other  well-es- 
tablished mining  companies  that  have  found 
it  advantageous  to  make  use  of  an  efTicient 
business  organization  and  technical  staff 
in  the  development  and  exploitation  of  new 
enterprises.  During  the  last  year  this  com- 
pany'.s  mining  operations  in  the  Cripple 
Creek  district  have  been  seriously  re- 
stricted by  the  continual  and  increasing 
shortage  of  underground  labor,  and  the 
advance  in  wages  and  cost  of  supplies.  For 
the  last  few  months  there  has  been  a 
marked  decrease  in  tonnage  from  the  mines. 
and  ore  of  lower  grade  has  been  drawn 
from  the  stopes.  The  .shortage  of  labor 
has  occasioned  the  cessation  of  nearly  all 
development  work,  thereby  causing  a  con- 
stant reduction  in  ore  reserves.  The  di- 
rector.s  have  deemed  it  wise  to  conserve 
the  company's  resources  by  a  reduction  in 
the  amount  of  the  usual  dividend.  The 
results  of  the  development  work  during  the 
last  two  year.s  impressed  the  director.^  with 
the  need  of  acquiring  additional  property 
with  which  to  extend  the  operations  of  the 
company.  Among  the  numerous  proposi- 
tions which  were  presented  to  the  company 
for  consideration  was  the  Ferio-Alloy  Co  of 
Denver,  which  had  been  oix-rating  for  about 
a  year  at  a  moderate  profit,  but  found  its 
operations  greatly  curtailed  by  lack  of  suffi- 
cient working  capital  with  which  to  carry 
its  stocks  of  raw  materials  and  of  finished 
productH  until  their  sale.  After  a  satis- 
factory investigation  of  the  outlook  in  the 
ferro-alloy  trade,  the  Vindicator  companv 
concluded  the  purchase  of  the  Ferro-Alloy 
Co.  on  Sept.  18,  i;n8.  The  basis  of  the 
purchase;  was  the  payment  of  the  debts  of 
the  Ferro-Alloy  f'o.,  amounting  to  $'J00,- 
411.15,  which  amount  was  more  than  cov- 
ered by  th<-  liquid  aKHets  of  the  ('ompany  ; 
and  a  further  payment,  together  with  6% 
Interest,  to  be  made  when  realized  from 
the  prfiflls  of  the  Vindicator  oompaiiv's 
or>eratlon  of  the  ferro-alloy  plant.  This 
a/.-quisltlon  was  accompanied  by  the  pur- 
chase of  a  lease  and  option  on  a  chrome 
orh  property  near  Olenrock.  Wyoming,  aH  a 
Bource  of  supply  of  chrome  ore  for  the 
mariufa»-tur«'  of  ferrochromlurn  by  the 
c-ornp.'iny  This  purchane  amounted  to 
ti:;."43f.(t  It  w;u<  found  that  umple  Hup- 
pll<-s  of  «-rud<-  ori-  of  matigarwH*-,  tung.-^ten, 
vllicon,    uranium,    and    vanadium   arc   avail- 


able in  Colorado  and  adjacent  states  for 
the  manufacture  of  ferro-alloys  of  these 
metals.  The  Vindicator  company's  engi- 
neers estimated  that  the  purchase  and  in- 
stallation of  additional  equipment  at  a 
cost  of  about  $25,000  would  double  the 
capacity  of  the  present  ferro-alloy  plant, 
and  thereby  effect  a  substantial  reduction 
in  the  cost  of  the  manufactured  products. 
This  installation  has  been  authorized  by 
the  directors,  and  should  be  completed  in 
about  four  months.  The  coinpletion  of  the 
payments  for  the  purchase  of  the  chrome 
ore  property,  the  installation  of  adequate 
equipment  for  the  economical  handling  of 
the  ore,  and  the  continuation  of  the  de- 
velopment as  planned  will  involve  an  addi- 
tional estimated  expenditure  of  $20,000, 
which  the  company  has  decided  to  make. 
The  net  earnings  of  the  Vindicator  company 
for  the  third  quarter  of  1918  amounted  to 
$95,000.  The  company  has  a  cash  reserve 
of   $225,000. 

PHOENIX,    ARIZ. — Nov.    8 

Voters  of  Arizona  refused  to  pass  a  new 
workmen's  compensation  amendment  at 
the  late  election.  The  movement  was 
backed  especially  by  the  small  mine  owners, 
represented  by  the  Association  of  Arizona 
Mining  Men.  "  There  has  been  grave  dis- 
satisfaction with  present  conditions  in 
Arizona,  allowing  full  scope  to  the  "ambu- 
lance-chasing attorneys,"  who  all  worked 
hard  to  defeat  the  proposed  measure. 
Damage  suits  are  increasing  despite  all 
"safety-first"  regulations,  and  now  are 
a  serious  tax  upon  the  time  of  the  Arizona 
courts. 

The  Mines  of  Arizona  not  only  pay  62% 
of  the  taxes  of  the  state  and  furnish  most 
of  the  market  for  agricultural  products, 
but  they  have  proved  of  large  direct  finan- 
cial benefit  to  the  local  organization  that 
is  in  charge  of  the  Salt  River  Valley  recla- 
mation project.  For  more  than  a  year  the 
Inspiration  Consolidated  Copper  Co.,  of 
Miami,  has  been  paying  more  than  $1000 
a  day  for  electric  power  transmitted  from 
the  Roosevelt  power  works  of  the  project, 
under  contract  that  calls  for  a  maximum 
of  8000  kw.,  from  works  that  have  about 
11,000  kw.  maximum  productive  capacity. 
Owing  to  low  water  back  of  the  dam,  the 
works  now  are  turning  out  only  3000  kw.,  of 
which  the  Inspiration  is  getting  only  1200, 
necessitating  recourse  to  its  own  power 
plant   for  almost  all  electricity  needed. 

JOPI.IN,  MO. — Nov.  2 

Drilling  for  Oil  and  Gas  is  to  start  SOOn 
west  of  Baxter  Springs,  Kan.  The  cam- 
paign is  the  result  of  several  shallow 
strikes  made  while  drilling  for  zinc  and 
lead  in  the  last  year.  The  first  hole  is  to 
be  put  down  on  the  Thomas  land,  where  oil 
was  struck  a  few  weeks  ago.  No  deep 
drilling  has   been   done   in   the   vicinity. 

The  First  Ore  Warehouse  at  Picher, 
Okla.,  will  be  ready  to  receive  ore  by  Nov. 
10.  The  promoters  of  the  plan  are  not  dis- 
couraged by  the  fact  that  an  agreement 
between  smelters  and  producers  is  about  to 
be  completed,  whereby  prices  will  be  defi- 
nitely fixed,  removing  the  need  of  a  ware- 
house  to    store    zinc   ore    for    higher    prices. 

HOUGHTON,    MICH. — Nov.    8 

Former  Copper-District  Miners  are  be- 
ginning to  return,  and  larger  numbers  may 
be  expected  soon  if  the  reports  of  tho.se 
coming  back  are  to  be  creditt>d.  They  ex- 
plain that  most  of  the  men  who  have  been 
attracted  by  higher  wages  in  war  work  now 
fear  that  they  will  have  no  jobs  at  all  when 
the  war  is  over.  And  they  also  have  learned 
that  living  conditions  in  the  copper  district 
have  advantages  that  ma.v  not  be  secured 
elsewhere  and  that  chances  for  a  permanent 
job  are  always  better  here.  One  thing  that 
impresses  the  men  who  left  to  take  war 
jobs  is  the  dlffer<mce  in  house  rent.  Most 
of  them  lived  here  in  corporation  houses 
which  rented  at  $5  or  $0  a  month.  The 
same  houses  in  the  c;itv  c-ost  them  from 
%'.tO  to  $40  a  month.  Besides,  they  were 
HO  far  from  their  work  that  they  spent  a 
couple  of  hours  dally  on  the  street  cars,  to 
say  nothing  of  the  cost  of  the  transporta- 
tion. 


Copper  Stocks  at  Smelteries  are  low.  No 
copper  is  being  put  up  for  storage,  and  the 
close  of  navigation  finds  every  dock  cleaned 
off.  Shipnients  by  rail,  by  express  and  by 
preferred  freight  continue  to  go  East.  Prac- 
tically all  of  the  output  of  this  district  is 
now  going  directly  or  indirectly  to  the 
Allied  governments.  The  bulk  of  the  ship- 
ments from  the  Dollar  Bay  smeltery,  which 
handles  the  product  of  the  subsidiaries  of 
the  Calumet  &  Hecla,  is  sent  to  the  French 
government  for  war  purposes,  some  being 
sent  abroad  in  big  cargo  lots.  To  obtain 
any  large  amount  of  copper  that  will  be 
called  for  in  reconstruction  work  will  neces- 
sitate a  speeding  up  of  production,  for  the 
mines  today  are  running  not  over  80%  of 
normal,  with  no  hope  of  betterment  until 
the  soldiers  return  from  Europe  and  bring 
some  change  for  the  betterment  in  the 
labor  situation.  Automobile  factories  in 
Michigan  are  reported  practically  without 
any  copper  or  brass  stocks,  excepting  those 
which  are  required  to  complete  Governmcmt 
contracts  upon  which  they  are  now  working, 

COBALT,    ONT. — Nov.    9 

Mines  of  Northern  Ontario  have  dene 
their  share  toward  making  the  second  Cana- 
dian Victory  Loan  a  success.  In  addition 
to  an  endeavor  to  get  as  many  of  the 
employees  as  possible  to  subscribe,  the 
mining  companies  themselves  have  con- 
tributed large  amounts.  The  known  sub- 
scriptions are:  Nipissing,  $1,000,000;  Kerr 
Lake,  $500,000;  Temiskaming,  $400,000; 
La  Rose.  $100,000  ;  Coniagas,  $90,000  ;  Lake 
Shore,  $80,000  ;  Buffalo,  $50,000  ;  McKinley- 
Darragh,  $50,000;  Trethewey,  $25,000; 
making  a  total  of  $2,265,000.  A  number 
of  the  mines  have  not  yet  been  heard  from, 
an(J  when  all  the  returns  are  received  this 
total   is   expected  to   be   largely   augmented. 

VICTORIA,  B.  C. — Nov.  8 

Mining  Development  in  the  northeastern 
mineral  district  has  not  been  as  active  dur- 
ing the  last  year  as  its  mineral  possibilities 
warrant,  according  to  J.  D.  Galloway,  pro- 
vincial resident  mining  engineer.  "This  is 
due  to  the  high  cost  of  labor  and  mining 
supplies,  especially  powder  and  machinery, 
and  though  capital  has  been  available  for 
mining,  the  advanced  price  of  development 
has  hindered  investment  in  properties  in 
the  prospect  stage,  which  necessarily  is 
speculative.  Undoubtedly  when  the  war  is 
over  many  men  will  return  to  the  northern 
country,  and  prospecting,  which  has  prac- 
tically ceased,  will  be  revived,  and  import- 
ant discoveries  may  be  made.  Referring  to 
the  Keithley  Creek  section  of  the  Cariboo 
district,  Mr.  Galloway  says  that  it  is  vir- 
tually deserted,  although  considerable 
placer  ground  remains,  which  may  be 
worked  at  a  profit.  With  the  revival  of 
gold  mining,  which  should  take  place  after 
the  declaration  of  peace,  he  expects  the  dis- 
trict will  attract  more  attention. 

The  Snowstorm  Group,  which  comprises 
five  highly  mineralized  copper-silver-gold 
claims  situated  in  Highland  Valley,  Yale 
district,  will  be  prospected  by  the  Provincial 
Department  of  Mines  by  diamond  drilling 
under  the  terms  of  the  Mineral  Survey  and 
Development  Act,  according  to  the  Hon. 
William  Sloan,  Minister  of  Mines,  and  bids 
are  being  asked  for  10.000  ft.  of  drilling. 
The  property  has  been  inspected  and  re- 
ported on  by  several  engineers,  among 
v\hom  are  R.  W.  Thomson  and  F.  B.  Free- 
land,  resident  engineers  with  headquarters 
respectively  at  Kamloops  and  Grand  Forks ; 
William  Brewer,  now  resident  engineer  at 
Nanaimo,  B.  C,  and  the  late  Dr.  C.  W. 
Drysdale,  formerl.y  of  the  Geological  Sur- 
vey Branch,  Ottawa.  Mr.  Brewer  in  1915 
stated,  after  an  examination  of  the  High- 
land Valley  Camp,  that  though  there  is 
considerable  tonnage  of  high-grade  bornite 
and  chalcoclte  coijjier  ore  on  several  of 
the  mineral  claims,  the  future  growth  and 
prosperity  of  the  camp  will  eventually 
center  around  the  apparently  extensive 
bodies  of  low-grade  copper  ore.  To  sys- 
tematicall.v  and  thoroughly  i)rospect  and 
develop  these*  depo.sits,  diamond-drilling 
would  appear  to  offer  more  advantages 
than  the  slower  and  more  expensive  meth- 
od of  oi)('niiig  up  the  mineral-bearing  zones 
by  working  openings. 
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ALASKA 

KBNNECOTT  (Kennecott) — October 

production  was  13.286,000  lb.  of  copper. 
These  figures  include  the  production  of 
South  American  pi-operties.  The  tunnel 
bttween  the  Mother  Lode  and  Kennecott 
mines  is  nearing  completion. 

ARIZONA 

Cochise   County 

PHELPS  DODGE  (Bisbee) — Fire  of  un- 
known origin  destroyed  the  supply  house 
of  the  Copper  Queen  branch  on  October  31. 

SHATTUCK  ARIZONA  (Bisbee)— Octo- 
ber production  was:  Copper.  744.069  lb.; 
lead,  535.009  lb.  ;  silver,  19.347  oz.  ;  gold, 
123.51  oz.  Production  for  10  months  in 
1918  was:  Copper,  7.991.972  lb.;  lead. 
1.504.970  lb.;  silver,  128,428  oz. ;  gold, 
1048.11  ounces. 

HILLTOP  EXTEXSIOX  (Paradise)  — 
Shipments  of  lead-silver  ore  to  be  made 
from  the  company's  Chiricahua  mountain 
property.  Two  carloads  a  month  to  be 
delivered  at  Rodeo.  Property  managed  by 
John  Gaughran  and  John  Blumberg. 

CALUMET  &  ARIZONA  (Warren)  — 
Smeltery  production  during  October 
amounted  to  7.172,000-  lb.  of  copper,  of 
which  4,712,000  lb.  was  availaoit  for 
Calumet    &    Arizona. 

Coconino     County 

NAVAJO  COPPER  (Flagstaff) — Build- 
ing 100-ton  leaching  plant.  A.  A.  McCul- 
Icugh  is  manager. 

Gila  County 

INSPIRATION  (Miami) — October  copper 
production  was  8,125.000  pounds. 

MIAMI  COPPER  (Miami) — The  100-ton 
mill  to  treat  carbonate  ores  has  been  placed 
ill  operation.  Mill  to  be  operated  Jointly 
with   Bureau  of   Mines. 

Greenlee  County 

SHANNON  (Clifton) — Copper  production 
during  October   was   800,000   pounds. 

Maricopa    County 

ABE  LINCOLN  (Wickenburg) — Shaft 
down  700  ft.  Have  driven  a  tunnel  several 
hundred  feet  and  cut  sulphide  vein.  E.  \V. 
Gettin,  of  Omaha,  is  manager,  and  Charles 
Mathorst  superintendent. 

Mohave    County 

CERBAT  SILVER  MINING  AND  MI  .L- 
ING  (Chloride) — Has  taken  over  Elkhart 
and  Argyle  mines,  which  it  will  operate 
soon. 

HUGHES  COMPANY  (Chloride) — Open- 
ing ore  encountered  in  drifting  at  the  Bay 
State  mine.  Mine  situated  near  the  Mid- 
night and  other  well-mmeralized  veins  of 
the  district. 

HACKBERRY  (Hackberry) — Mill  ex- 
pected to  begin  operations  Dec.  15.  and 
will  handle  250  tons  daily.  Shaft  is  down 
900   feet. 

WALNUT  CREEK  (Kingman) — Shaft 
down  800  feet. 

Pima    County 

NEW  CORNELIA  (Ajo) — October  pro- 
duction  was    3,644,000    lb.   of   copper. 

Yavapai    County 

OCTAVE  (Congress  Junction) — Begun 
construction  of  250-ton  gold  reduction  plant 
in   Arizona.      Shaft   down   1300    feet. 

UNITED  VERDE  EXTENSION  (Jer- 
ome)— To  sink  shaft  to  1700  level.  Per- 
manent electric-power  lines  have  been 
installed  in  the  shaft.  Smeltery  at  Verde 
treated  12,688  tons  of  ore  in  September. 

GRUBB  (Senator) — C.  H.  Hooker.  A.  G. 
Baker,  and  A.  H.  Favour  have  incorporated 
the  Grubb  Mining  Co.,  with  a  capital  stock 
of  $1,000,000.  Development  of  copper  prop- 
erty begun. 

Yuma  Count.v 

SWANSEA  LEASE  (Swan.sea) — Have 
laid  off  75  miners  and  discontinued  under- 
ground work  until  completion  of  a  500-ton 
concentrator  on  which  construction  has 
begun.  Lease  has  been  shipping  heavily  to 
Clarkdale  ^'orks  of  the  United  Verde  com- 
pany. 


ARK.VNSAS 

Independence    County 

PUGH  HOLLOW  (Anderson) — Erecting 
300-ton  washing  plant.  Oijciated  by  Ever- 
ton   Mining  and    Development   Company. 

DR.  TOOKER  ( Batesville)— To  build 
manganese  plant  soon,  and  will  purchase 
log    washer,    belts,    pulleys,    and    shafting. 

REEVES  (Batesville) — Installing  third 
steam  shovel.  Recenty  purchased  machin- 
ery for  300-ton  washing  plant.  Producing 
high-grade  nugget  ore  and  have  consider- 
able wash  ore  for  treatment  at  the  plant 
as  soon  as  it  is  completed. 

ROBERTS  (Batesville) — Operating  two 
manganese  properties  on  the  Bayou,  and 
making  a  good  production  of  high-grade 
manganese. 

W.\CO  (Batesville) — Begun  operation  of 
one  of  the  largest  and  most  modern  wash- 
ing  plants    erected    in    this   region. 

DENISON  &  HANFORD  (Cushman) — 
Sinking  shaft,  and  will  start  drifting  at 
once,  and  require  underground  tracks,  cars, 
and  other  equipment.  Stanley  Hanford  is 
superintendent. 

ROGERS  (Cushman) — Recently  taken 
over  by  Stanley  Hanford  and  Walter  Deni- 
son,  of  Cushman.  who  have  sunk  shaft  94 
ft.  and  will  do  extensive  underground  work. 
Have  Installed  power  hoist  ajid  later  will 
put  in  underground  tracks  and  carj. 

CALIFORNIA 

Shasta    County 

M.\MMOTH  (Kennett) — Smeltery  pro- 
duction during  October  is  estimated  at  910,- 
000   lb.    of  copper. 

IDAHO 
Boundary  County 

IDAHO  CONTINENTAL  (Porthill)  — 
Shipped  77  carloads  since  July  17,  of  net 
value  of  $231,000.  Mine  operating  two 
shifts  and  mill  three  shifts.  Tram,  2000  ft. 
long,  ordered  from  Riblet  Tramway  Co.  to 
span  Kootenai  River. 

Idalio  County 
OROGRANDE  GOLD  (Orogrande) — New 
incorporation  succeeds  older  one  of  same 
name,  and  will  take  over  properties  here. 
Judge  George  Turner,  of  Spokane,  Wash., 
is    chairman    of    directors. 

Shoshone    County 

BUNKER  HILL  &  SULLIVAN  (Kellogg) 
— Litigation  with  American  Smelting  and 
Refining  Co.  regarding  smelting  rates  has 
been  settled. 

KANS.\S 

Joplin   District 

AMERICAN  METAL  (Joplin,  Mo.) — 
Pumping  started  nine  months  ago  at  mine 
west  of  Baxter  Springs  has  lowered  water 
to  100  ft.  Several  holes  drilled  and  three 
Pomona  pumps  in  place.  Pumping  at  rate 
of  2800  gal.  per  min.  Fourth  pump  being 
installed  to  drain  ground  to  300  ft.  Com- 
pany has  already  pumped  70.000,000  gallons. 

MICHIG.4N 

Copper    District 

SENECA.  (Calumet) — All  stock  of  the 
Seneca  Mining  Co.  has  been  taken  over  by 
the  Seneca  Copper  Corporation.  Shaft  now 
down  110  ft.  beyond  the  turn  at  the  lode. 

FRANKLIN  (Demmon)^Shortage  of 
labor  continues  to  impair  operations.  Four 
machines  are  sloping  north  from  the 
30  level. 

MOHAWK  (Gay) — Shaft  reached  110  ft. 
depth,  and  crosscutting  has  started. 

WOLVERINE  (Kearsarge)  — Removing 
pillars  and  widening  old  12-ft.  stopes  where 
the  rock   looks   promising. 

MICHIGAN  (Rockland) — Nine  stopes 
opened   in  commercial   ore. 

MISSOIRI 

Joplin    District 

HARTFORD  (Joplin) — No.  2  mine  at 
Carthage  closed  on  account  of  influenza. 

MONTANA 

'  Cascade   County 

ANACONDA  (Great  Falls)— Fire  de- 
stroyed dust  mill  at  zinc  plant  recently.     A 


temporary  mill   was  erected  and  operations 
were  continued. 

Flatheud  County 
IRON    MASK    (KalispelD— Work   started 
on  3000-ft.  crosscut  tunnel. 


JeflTerson  County 
MINAH       (Wickes)- To       be 
Property  is  silver-lead. 


reopened. 


Lincoln    County 

SNOWSTORM  MI.VES  (Trov)— Handled 
three-fourths  of  average  tonnage  during 
October,  owing  to  influenza  epidemic.  Cut- 
ting out  for  a  side-track  at  mine,  and  tim- 
bering Is  being  done  at   .\'o.   7   tunnel. 

Powell    County 

BIG  DICK  (Elliston) — Driving  new  tun- 
nel 1200  ft.  Preparing  road  for  shipment 
of  ore. 

NEV.\DA 

Lander  County 
AUSTIN-MANHATTAN  (Aurtin)  — To 
ie:iume  operations  on  some  of  its  old 
properties,  and  leases  are  being  made. 
Charles  Lyons  has  secured  lease  on  upper 
li'\els  of  Patriot  mine,  and  work  is  now 
being  done  on  100  level.  Work  bv  com- 
pany in  progress  in  Diana  and  Belle  Wilder 
mines.  Surface  equipment  will  be  installed 
at  incline  shaft  of  Diana,  and  crosscut 
driven  on  200  level  toward  Trojan  shaft. 
Main  shaft  of  Diana  has  been  retimbered 
and  equipped  with  gasoline  hoist.  Develop- 
ment work  will  be  pushed  on  120  levi,l  first, 
where  good-grade  silver  ore  has  been  cut. 
Deeper  development   is  also  planned. 

Mineral   County 

SILVEFIADO  (Sweetwater) — Silver  ore 
Veing  opened  in  development  work,  and 
cyanide  plant  being  built.  An  all-sliming 
process  will  be  used.  Some  high-grade  ore 
has  been  shipped.  Silver  occurs  as  argen- 
tite   and   cerargyrite. 

>'ve   County 

TONOPAH  DISTRICT  ore  production  for 
the  week  ended  Nov.  2  was  8839  tons,  of 
an  estimated  gross  milling  value  of  $150.- 
263.  Producers  were:  Tonojiah  Belmont. 
2117  tons;  Tonopah  Mining.  2000:  Tonopah 
Extension,  2293  ;  West  End.  930  ;  Jim 
Butler,  246  ;  Montana,  79  ;  Tonopah  Divide. 
267  ;  Midway.  74  ;  Halifax.  108  ;  Rescue,  66  : 
North  Star,  59  ;  and  the  MacNamara,  400 
tonu. 

OKL.\HOMA 
Joplin   District 

BLACK  EAGLE  (Richer) — Sinking  third 
shaft,  and  will   install  new  compressor. 

FOCH  (Picher) — Name  selected  for  old 
Sheridan-Adams  property,  northwest  of 
Picher,  recently  taken  over  by  employees  of 
Eagle-Picher  Lead   Company. 

OREGON 
Jackson  County 
GOLD  HILL  MI. XING  ASSOCIATION 
(Medford) — Installing  ln-stamp  mill  Op- 
erating properties  known  as  the  Sylvanite 
group  and  large  body  gold-hearing  ore  has 
been  cut  in  750-ft.  drift  on   45u  level. 

ITAH 

Box    Elder    County 

S.\LT  LAKE  POT.\SH  (Bingham  City) 
— Potash  reported  to  have  been  found  in 
lake  water  in  Hansel  Valley  near  Snowville. 
J     Nibley  and   associates  are   interested. 

Juab    Count.v 

APEX-STAND.\RD  (Eureka) — Shaft  re- 
cently started  is  down  200  ft.  Compressor 
and  "hoist  have  been  installed  and  are 
operating  successfully.  L.  Merriman  is 
general   manager. 

CHIEF  CONSOLID.\TED  (Eureka)  — 
New  shaft  down  300  ft.  Good  progress  is 
being  made,  although  surface  wat<r  has 
been  a  handicap  Maiigau'se  ore  being 
hauled  from  the  Homansville  section  of 
the  property,  under  lease  to  Huish  and 
Biane. 

COPPER  LE.\F  (Eureka) — New  shaf' 
has  been   sunk    910   feet. 
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EUREKA-LILLT  (Eureka) — Repairs  be- 
ing made  to  hoist  and  shaft.  Shaft  to  be 
sunk  to  g:reater  depth.  R.  L..  Edwards 
is   superintendent. 

GEMIXI  (Eureka) — Development  being 
done  on  1600  and  1800  levels.  On  1800 
level,  new  drift  is  being  driven  north  in 
ore.  Stoping  of  silver-lead  ore  is  being 
done  by  the  company  and  lessees. 

GOPIVA  (Eureka)  Spriggs  lease  has 
opened  a  new  orebody  below  the  700  level. 

LIBERTY  MAN'G.\XESE  (Eureka)  — 
Thi.-i  company,  which  owns  manganese 
claims  in  the  Erickson  mining  district,  or 
West  Tintic,  has  recently  made  a  shipment 
of  manganese  from  another  property  near 
Marysvale.    in    Piute    County. 

XORTH  STANDARD  (Eureka) — New 
conipanv  incorporated  to  work  group  of 
Claims  in  East  Tintic.  north  of  Tintic  Stand- 
ard and  Copper  Leaf.  New  shaft  is  to  be 
sunk. 

RIDGE  AND  VALLEY  (Eureka) — New 
ore  opened  in  the  Hope  lease  on  the  1600 
and  1700  levels,  and  several  cars  of  silver- 
lead  ore  have  been  shipped  recently.  New 
work  being  done  at  the  No.  2  winze  on  the 
1600  level.  An  air  hoist  is  being  in- 
stalled here,  a  heaflframe  has  bei-n  put  u]), 
and  the  winze  is  being  retimbered.  Pres- 
ent depth  SO  ft.  and  will  be  sunk  further. 
Property  operated  through  tJie  Gemini. 
Jonii  ri.  McChrystal  is  superintendent. 

TINTIC  STANDARD  (Eureka) — Main 
working  shaft  now  down  1400  ft.  and  in 
good   ore. 

TINTIC  SHIPMENTS  for  the  week 
ended  Oct.  -5  amounted  to  126  cars,  com- 
pared with  144  cars  the  week  previous.  For 
the  week  ended  Nov.  1.  150  cars  were  sent 
out  by  18  shippers.  The  wagon  road  be- 
tween Eureka  and  Silver  City  is  being  re- 
paired  by   the   county. 

Morgan  County 
NATIONAL  POT.\SH  CORPORATION 
(Devil's  Slide) — Company  incorporated  Oct. 
22.  under  laws  of  Nevada,  to  recover  potash 
from  leucite  rocks  of  Sweetwater  County, 
"VVyo.  Have  leased  Union  Portland  Cement 
Co.'s  large  plant  at  Devil's  Slide,  near  the 
Wyoming  state  line,  and  will  make  such 
changes  as  are  necessary  to  fit  it  to  produce 
potash  from  silicates,  using  the  Edwards 
process.  Company  is  capitalized  for  $100,- 
000.  Salt  Lake,  Ogden.  and  Idaho  men  are 
interested.  Aman  Moore  is  president  and 
general  manager. 

Salt   i,ake   County 

MICHIGAN-UrAH  (Alta) — Bins  at  plat- 
form at  the  mine  and  at  Tanners  Plat  ar© 
full  of  ore  which  has  accumulated  owing 
to  transportation  difficulties.  The  Triangle 
Leasing  Co.  has  six  cars  ready  for  ship- 
ment.    Ore  carries  copper,  silver,  and  lead. 

UTAH  COPPER  (Bingham) — October 
production  estimated  at  H). 000, 000  lb.,  as 
compared  with  17,785,000  lb.  in  September 
and   19.920,000   lb.   in  August. 

ALT.A.  TUNNEL  AND  TRANSPORTA- 
TIO.V  (.Salt  Lake) — Raising  on  one  of 
the  mineral-bearing  fissures  recently  cut 
to  reach  contact  of  shale  and  ore-bearing 
limestone.  Raise  is  up  40  ft.,  and  follow- 
ing silver-lead  ore.  Main  tunnel  being 
driven  west  on  the  fissure  to  reach  the 
white  limestone  underlying  the  shale. 

Summit    Count.v 

PARK  CITY  SHIPMKXTS  for  the  week 
ended  Oct.  25  amounted  to  3.816,090  lb.  of 
ore  and  concentrates.  Shipments  for  the 
week  ended  Nov.  1  amounted  to  3,509,050 
pounds. 

JUDGE  MINING  AND  SMELTING 
(Park  City) — Some  additions  and  improve- 
ment.s  being  made  at  the  zinc  plant,  and 
will  be  completed  by  Dec.  1.  Capacity 
will  be  30   tons. 

NEW  QUINCY  (Park  City)— Develop- 
ment work  has  recently  been  started  again, 
through  the  Daly  West.  W.  B.  Cole  is 
superintendent. 

PARK  UTAH  (Park  City)— New  strike 
rejiorted.  Developing  claims  covering  a 
portion  of  the  Ontario  quartzitc  not  far 
from  the  famous  old  Ontario  mine.  New 
fi«Hure  vein  ha.s  been  opened  and  carries 
Bome  ore. 

SILVER  KING  COALITION  (Park  City) 
— A  meetifi.'  of  tlie  board  of  directors  was 
held    In  City   on    Oct.    26,    to    fill 

the    va-  '1    by    the    death    of    the 

late  T)\'>  s,  formerly  Senator.  F.  J. 

W.  i;l.  (-ted  to  the  board,  and  W. 

W  ■<     was    made    prenldent.       An 

eX'  mlttee    fotiHiKting    of    W.     W. 

Ari.  .     S.  McCormIck  and  W.  Mont. 

K<  ■  ■  '-ted.      No  bUHlne.sH  r<latlve  to 

mil.'  ■  lonH     waH     taken     up     at     thiH 

meetlnK- 

SILVER  KING  CONSOLIDATED  (Park 
CItv) — -X-^^    \<:(,.u.„   mill   :•!    III.-   fallfornia- 


Comstock  end  of  the  property,  in  Thaynes 
Canyon,  is  being  tried  out.  Will  produce 
a  silver-lead  and  zinc  concentrate.  Main 
drain  and  operating  tunnel,  being  driven 
under  Tha>-nes  Canyon  from  Nigger  Hol- 
low, has  been  in  lime  and  sliale  and  is  now 
entering  the  Park  City  limestone,  which 
is   the   ore-bearing   rock. 

Tooele  County 

WESTERN  UTAH  COPPER  EXTEN- 
SION (Goodwin) — Second  compressor  in- 
stalled and  placed  in  operation  at  property 
in  Deep  Creek.  ^lain  winze  from  the  west 
crosscut  of  the  tunnel  is  down  123  ft.  in 
ore.     A.  E.  Custer  is  general  manager. 

WASHINGTON 

Ferry    County 

ADDISON  COPPER  (Keller) — Raise  for 
ventilation  completed  from  tunnel  to  shaft 
in    Mammoth    claim. 

0^canog:an  County 

CABA  (Nighthawk) — ]Mine  and  Bender 
75-ton  mill  being  operated  by  J.  W.  Doug- 
las,  lessee.     Mill   operating   three   shifts. 

COPPER  WORLD  (Nighthawk) — Con- 
tract let  for  two-mile  tramway  from  Cop- 
per World  and  Copper  World  Extension 
mines  to  Palmer  Lake.  Will  cut  off  eight- 
mile  haul. 

Stevens    County 

ELECTRIC  POINT  (Boundary) — Tram 
costing  $45,000  has  been  completed  by  Rib- 
let  Tramway  Co.,  of  Spokane,  and  placed 
in  operation.  Length  of  tram  three  miles  : 
descent  2800  ft.  Bunker  of  300  tons  in- 
stalled at  upper  end  and  600  tons  at  lower 
end.  Sinking  in  mine  will  be  continued 
to  1000-ft.  depth  when  men  can  be  se- 
cured. 

LEAD  TRUST  (Boundary) — First  car- 
load of  high-grade  ore  being  sacked  for 
shipment   in   November. 

UNITED  COPPER  (Chewelah)— October 
shipments,  14  carloads ;  net  value,  $25,000 
to  $30,000;  operating  cost,  $8000  to  $10,000. 

NORTHPORT  SMELTING  AND  RE- 
FINING (Northport) — Foundations  being 
laid  for  dressing  plant  to  cost  from  $50,000 
to   $75,000. 

WISCONSIN 
Zinc-L>ead  District 

MINERAL  POINT  ZINC  (Galena,  111)— 
Hoskins  mine  on  the  Meloy  land  at  ShuUs- 
burg,  the  youngest  producer  of  this  com- 
pany's group  of  operating  properties,  has 
produced  and  shipped  uji  to  Nov.  9  of  this 
year  13,830  tons  of  raw  blende  concen- 
trates, and  will  probably  set  a  new  high 
record  of  annual  production  for  the  district. 
Property  is  equipped  with  a  three-jig  mill 
with  a  capacity  of  35  tons  an  hour,  and  is 
operated  on  two  10-hour  shifts.  Mine  is 
operated  two  9-hour  shifts.  Depth  of  shaft 
is  150  ft.  The  1917  high  production  record 
of  the  district  was  made  by  the  Champion 
mine  of  the  Wisconsin  Zinc  Co.,  with  a 
shipment  record  of  15,727  tons  of  blende. 
The  Coker  mine,  of  the  Mineral  Point  Zinc 
Co.,  with  double  mill  equipment,  was  the 
largest  producer  in  1916,  with  a  shipment 
record    of    14,031    tons    blende    concentrates. 

VINEGAR  HILL  ZINC  (Platteville)  — 
Derrick  and  outbuildings  being  assembled 
to  develop  the  Jane  Copeland  tract  at 
Shullsburg.  Reassembling  of  the  Kittoe 
mill  has  iieen  completed  on  the  Dale  Run- 
dell  property  at  Livingston,  and  mine  and 
plant  will  soon  be  placed  in  operation. 

WISCONSIN  ZINC  (Platteville) — Re- 
sults of  extensive  drilling  operations  assure 
the  reopening  of  the  once-famous  Winskell 
producer  at  Shullsburg.  Churn  drilling  on 
the  Champion  tract  indicates  the  presence 
of  an  ore  range  separate  and  independent 
from  the  vein  now  yielding  a  heavy  mine 
production  of  blende. 

CANADA 

British  Columbia 

DOLLY  VARDEN  (Alice  Arm) — Rail- 
way and  tram  line  are  almost  complete, 
and  it  is  expected  that  transportation  fa- 
cilities will  open  tributary  country. 

FITZSIMONS  GROUP  (Green  Lake)  — 
To  be  developed  under  lease  and  bond  by 
the  Consolidated  Mining  and  Smelting  Co. 
Camp  has  been  built  and  operations  will 
be  carriid  on  during  the  winter. 

SILVr-m  STANDARD  (New  Hazelton) — 
Completed  50-ton  mill  and  changes,  addi- 
tions, and  improvements  to  power  plant  and 
surface  buildings.  No  mining  done  this 
year  until  Oct.  1.  all  ore  for  the  mill  being 
taken  from  Ihn  (luni))s. 

STANDAIU)  SILVIOR-LEAD  (Silverton) 
— Nr-t  profits  in  .lulv  were  $8882  and  in 
August  $24,238.  Surplus  at  end  of  August 
was    $236,232. 


LILY  B  (Slocan) — Shipped  first  car  of 
high-grade  silver-lead  ore. 

ro.XSOLlDATED  MINING  AND 

S.MELTING  (Trail) — Have  acquired  the 
\  oight  copper  property,  on  Copper  Moun- 
tain   near  Princeton. 

ROCHER  DE  BOULB  (Tramville)— 
Closed  mine  near  Hazelton.  May  install 
50-ton   mill   next  year. 

GENERAL  HYDRAULIC  (Twenty-mile 
Creek) — Experimental  work  on  black  sands 
has  been  carried  on,  although  the  question 
of  the  platinum  return  is  still  in  doubt. 

Manitoba 

GOLD  PAN  (Rice  Lake) — To  be  worked 
during  winter.  Shaft  now  200  ft.  deep  and 
drifting  being  done  at  that  level.  A  three- 
stamp  mill  will  be  installed  when  weather 
permits. 

Ontario 

DOME  (Porcupine) — Developing  on  1200 
level  near  the  Dome  E.xtension  boundary. 
It  is  understood  that  a  new  arrangement 
for  the  control  of  the  Dome  Extension  is 
to  be  made  soon.  Rumors  are  circulated 
regarding  the  reopening  of  the  Dome,  but 
this  is  not  likely  to  occur  for  some  time. 

McINTYRE  (Porcupine)  — Shareholders 
have  appioved  purchase  of  stock  of  the 
Plenaurum  by  the  directors. 

PORCUPINE-CROWN  (Porcupine)  — 
Ore  reserves  said  to  be  over  $600,000,  and 
it  is  expected  that  when  the  mines  reopen 
a   reasonable  profit  can  be  made. 

SCHUMACHER  (Porcupine) — A  meeting 
has  been  called  for  Nov.  14  to  ratify  a 
by-law  authorizing  the  sale  of  100^000 
shares  of  treasury  stock  at  45c.  per  share. 

CHAMBER-FERLAND  (Cobalt) — Ex- 
ploration drift  being  driven  near  the  boun- 
dary of  the  Genesee  to  prospect  area  where 
good  results  have  been  obtained  by  the 
latter  company. 

FOSTER  (Cobalt)  —  Shipping  weekly 
from  old  dump  to  Northern  Customs  concen- 
trator. 

LA  ROSE  (Cobalt) — Has  taken  an  option 
on  the  Homestake  silver  property  in  the 
Kamloops    district,    British    Columbia. 

RELIANCE  (Cobalt) — Being  worked  un- 
der lease  by  John  Shaw.  About  200  tons 
of  ore  has  been  broken  down,  and  regular 
shipments  to  one  of  the  custom  mills  are 
being  arranged  for. 

TEMISKAMING  (Cobalt) — Has  cut  new 
vein  on  Gans  property,  development  of 
which  is  producing  commercial  ore. 

PITTSBURGH-LORRAINE  (South  Lor- 
raine)— Is  expected  to  close  down  shortly. 
Company  has  been  operating  Currie  prop- 
erty and  Wettlaufer  mine  and  mill  under 
lease. 

WRIGHT    -    HARGRAVES  (Kirkland 

Lake) — Will  proceed  with  the  erection  of 
a  mill.  Work  is  proceeding  on  the  founda- 
tion. Machinery  will  be  hauled  in  over 
the    winter   roads. 

OTISSE  (Matachewan) — Diamond  drill- 
ing by  Colorado-Ontario  Development  Co. 
has  been  satisfactory.  Operations  sus- 
pended pending  installation  of  mine  plant. 
Cost  of  transportation  from  Elk  Lake  dur- 
ing open  season  approximates  $90  per  ton, 
as  compared  with  $15  per  ton  during  win- 
ter months. 

KNOX  (Boston  Creek) — Vein  4  ft.  wide 
yielding  satisfactory  assay  has  been  traced 
400  feet. 

MILLER  -  INDEPENDENCE  (Boston 
Creek) — Extensive  occurrences  of  gold  tel- 
lurides  are  attracting  wide  attention.  No 
complete  assay  plan  has  been  made,  and 
average    return   is   uncertain. 

PATRICIA  (Boston  Creek) — New  vein 
has  been  cut  on  100  and  200  levels. 

WEBB  CLAIMS  (Bourke's  Station)  — 
Two   good    veins    have   been    cut. 

HURONIA  (Gauthier  Township) — Huro- 
nia  Development  Co.  has  been  org,anized  to 
develop  property,  under  management  of 
J.  H.  Hebert,  of  Montreal.  Workings  are 
being    dewatered. 

MEXICO 

Sonora 
GREENE     CANANEA     (Cananea) — Pro- 
duction in  October  was:      Copper,   4,300.000 
ft.  ;     silver.     137,370     oz.,     and     gold,     1080 
ounces. 

rioitu 

Junin 

CERRO  DE  PASCO  (Cerro  de  Pasco)— 
October  production  was  2918  tons  of  blister 
copper. 

ASIA 
ClioHeii 
ORIKNTAL     CONSOLIDATIOD     (Unsan) 
— October  cleanings  were  $92,000. 
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The  Market  Report 
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SILVKH  AND  .STERLING  EXCHANGE 


Nov 


Sterl- 
ing    I  New 
Ex-     York 
changejCents 


Silver 


4.7550  lOli 
4.7550  lOIJ 
4.7550|    lOli 


Lon- 
don, 
Pence 


49i 
4  9. J 
49i 


Nov. 


Sterl- 
ing 
Ex- 
change 


Silver 


New  I  J,on- 
York,  don, 
ContslPeiice 


4.7600 
4.7600 
4  7600 


lOli  49§ 
lOlj!  48i 
1041    481 


New  York  quotations  are  as  reported  by  Handy 
&  Harmaii  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Nov. 

Electro- 
lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

7 

8 

*26 
*26 

t 
t 

8.05 
8.05 

7  75 
7.75 

8i 
@81 

8J 
@8l 

8i 
@85 

9 

*26 

t 

8.05 

7,75 

11 
12 
13 

*26 
*26 

t 
t 

8.05 
8.05 

7.75 
7.75 

8:  15 
©8.35 

8 
@8l 

*  Price  fixed  by  agreement  between  American 
copper  producers  and  the  U.  S.  Government,  accord- 
ing to  official  statement  for  publication  on  Friday, 
September  21,1917,  and  July  2,  1918. 

t  No  market. 

The  above  quotations  (except  as  to  copper,  the 
price  for  which  has  been  fixed  by  agreement  between 
American  copper  producers  and  the  U.  S.  Govern- 
ment, wherein  there  ie  no  free  market)  are  our 
appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers 
and  agencies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing  values  of  the  metals  for  the 
deliveries  constituting  the  major  markets,  reduced  to 
basis  of  New  York,  cash,  except  where  St.  Louis  is 
the  normal  basini;  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  0.10c 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35c. 
per  100  lb.  above  St.  Louis. 


LONDON 


Copper 

1      Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

3M. 

Spot 

3M. 

Nov. 

Spot 

3M. 

Spot 

7 
8 
9 
II 
12 
13 

122 
122 

i22 

122 

122 
122 

i22 

i22 

137 
137 

i37 

137 

334 

334 

334 
327 

334 
334 

334 

317 

29^ 
29J 

29^ 

28i 
28J 

281 

28i 

54 
54 

54 

54 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
•terling  per  ton  of  2240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2240  lb.,  with  American  prices  in  cents  per  pound 
the  following  apnroximate  ratios  are  given,  reckoning 
exchange  at  $4.7515:£29i  =6. 2576c. ;£54  =  1 1.4545c.: 
£IIO  =  23.3333c.;  £125  =  26.51  51c.;  £260  =  55. 1513c.; 
£280  =  59.3937c.;  £300  =  63. 6362c.  Variations,  £1 
=  0.2121205c. 


Metal  Markets 

NEW     YORK — Nov.     13,     1918 

Everybody  is  dazed  over  the  sudden 
advent  of  peace  and  the  realization  that 
readjustment  to  new  conditions  involves 
grave  problems,  the  full  nature  of  which 
nobody  is  yet  able  to  grasp.  Most  of  the 
markets  are  best  described  as  being  for 
the  moment  stunned,  and  what  with  the 
continuance    of    governmental    control    and 


other  interferences,  they  are  unable  yet  to 
reflect    anything. 

Copper — There  has  been  no  cancellation 
of  orders  either  by  the  United  States  or 
foreign  governments,  and  none  are  ex- 
pected. On  the  other  hand,  no  new  con- 
tracts have  been  made,  though  specifica- 
tions have  been  received  for  shipments  on 
old  orders.  The  situation  at  the  refineries 
seems  to  be  becoming  a  little  easier,  es- 
pecially in  the  matter  of  labor. 

Consumers  of  copper  who  were  caught 
by  the  unexpected  change  in  price  of  .lulv 
i  are  almost  unanimous  in  their  expres- 
sions of  gratitude  to  Pope  Yeatman  for  his 
effective  intervention  in  the  matter.  The 
adju.stments  were  obtained  with  jnuch  less 
dilliculty  than  was  expected.  This  was 
due  partly  to  the  fact  that  the  quantity  of 
copper  involved  was  much  le.ss  than  was 
supposed.  Though  the  exact  figure  has  not 
been  given  out,  it  is  said  that  such  esti- 
mates as  have  been  published  were  much 
too  high. 

Copper  .Sheptf! — The  base  price  of  copper 
sheets  is  .'{."Sic.  per  lb.  Copper  wire  is 
quoted  at  283@29ic.  per  lb.  f.o.b.  mill,  car- 
load lots. 

.  Tin — Plenty  of  tin  seems  to  be  available 
in  this  country,  and  some  business  was 
done  in  resale  lots,  which  is  permitted  by 
the  Americjin  Iron  and  Steel  Institute. 
Banka  was  offered  this  week  at  73. '.c.  with- 
out finding  buyers ;  but  probably  some 
business  was  done  previously,  for  a  large 
consumer    was    inquiiing. 

It  is  understood  that  the  policy  of  the 
American  Iron  and  Steel  Institute  will  not 
be  unrea.sonable.  In  well-informed  quar- 
ters there  is  no  expectation  that  tin  wili 
be  allocated  to  consumers  who  do  not  want 
it,  as  to  which  there  had  pr(>viously  been 
.some  fear.  The  Tin  Importers'  Associa- 
tion, recently  organized,  adopted  resolu- 
tions under  date  of  Nov.  4.  1918.  protest- 
ing against  the  placing  of  the  tin  business 
of  the  United  States  in  the  hands  of  the 
U.  S.  Steel  Products  Co..  which  "is  the 
largest  individual  tin  importer  in  the 
United  States,  and  at  times  is  even  a 
dealer  in  tin,  and  the  U.  S.  Steel  Corpora- 
tion, of  which  the  former  is  a  subsidiary, 
is  the  largest  tin  consumer  in  the  world." 
A.  K.  Winter  is  president  of  the  Tin  Im- 
porters' Association  and  E.  W.  Starke  is 
secretary. 

Both  spot  and  three  months  London  tin 
prices  for  Nov.   5   and  6   were  £334. 

Lead — The   situation    remains    unchanged. 

Zinc — Our  quotation  of  the  market  this 
week  is  necessarily  rather  nominal,  for 
there  were  fevi^  buyers,  and  we  had  reports 
of  only  a  few  transactions.  Transactions 
on  Nov.  12  were  at  a  decided  recession  in 
price,  business  in  prompt  metal  having  been 
done  around  8.30c.  On  Nov.  13  prompt 
was  offered  at  8.25c..  December,  at  8@8Sc., 
and  January,  at  7|  cents. 

We  quote  high-grade  spelter  at   11  cents. 

Purchasers  of  zinc  ore  in  the  Joplin 
market  on  the  sliding-scale  basis  were 
rather  small  last  week.  Smelters  who  en- 
tered into  this  agreement  paid  the  stipu- 
lated price  for  what  ore  they  wanted. 
Many  of  them  were  previously  well  stocked 
up;  therefore,  they  do  not  now  buy  at  all. 
The  arrangement  between  the  miners  and 
smelters  is  uneconomic  in  principle,  and 
probably  will  not  last   long. 

Zino  .Sheets — Unchanged  at  $15  per  100 
lb.,  less  usual  trade  discounts  and  extras 
as  per  list  of  February  4. 

Other    Metals 

Aluminum — Unchanged     at     33c.     per     lb. 

.Antimony — The  demoralization  in  this 
market  continued,  and  all  kinds  of  prices 
were  named  We  quote  spot  at  9c.  The 
statistical  position  of  this  metal  is  not 
good,  although  the  stocks  have  been  greatly 
reduced  from  the  total  of  some  months 
ago.  A  part  of  the  stocks  was  held  by 
nersons  who  made  haste  to  liquidate  when 
peace  came  in  sight,  besides  which  there 
was  some  short  selling,  and  there  is  prob- 
ably still  an  uncovered  short  interest  in 
the  market.  The  Chinese  producers  can- 
not sell  at  present  prices,  it  being  esti- 
mated that  their  freights,  duty,  and  other 
costs   come    to    about    7c.    per    lb.    for    metal 


laid  down  in  New  York.  f>no  importing 
hou.se  quote.s  futures  at  ISJc,  duty  paid, 
but  most  of  these  houses  do  not  quote  ai 
all. 

ItiNmutli — Metal  of  the  higheut  purity 
for  i)harmaceutical  use  is  quoted  at  $3.50 
per  lb.  for  wholesale  lots — 500  lb.  and  over. 

Cadmium — Quoted  at  $1.50fi  1.75  per 
pound. 

Nickel — Market  quotation:  Ingot,  40c.; 
shot,    43c.;    electrolytic,    45c.    per   pound. 

Quli-kNilver — rns.iiled  and  easier.  We 
quote  $125,  .New  York,  for  California  vir- 
gin, and  $122  for  Mexican.  San  Kranci.sco 
telegraphs  "No  quotation  ;  market  un- 
.settled." 

Gold.  Silver  and  Platinum 

<iol(I — The  Trans\aal  gold  outi)Ut  for 
Sei)t<inber.  191S,  amounted  to  £3,008,267. 
as  compared  to  £3.135,807  for  September. 
1917,   and    £3,144,211    for  August,    1918. 

The  government  of  India,  under  date  of 
Aug.  31,  according  to  S.imuel  Montagu 
&  Co.'s  letter,  issued  a  rule  i)rohibiting  deal- 
ings in  any  legal-tender  coin  above  its  face 
value,  the  value  of  the  .sovereign  being  de- 
clared to  be  15  rupees. 

Silver — On  Oct.  12,  according  to  Pixley 
&  Abeir.s  circular,  there  wen-  in  .Shanghai 
25,400.000  taels  of  sycee  and  12,100,000 
Mexican  dollars. 

On  Nov.  6  a  shipment  of  $3,000,000  worth 
of  silver  bullion  was  made  from  the  New 
York    Government     Assay    OIHce    to     India. 

The  silver  market  lias  remained  un- 
changed, with  fixed  quotations,  with  the 
excei)tion  that  the  London  oflicial  price  was 
lowered  on  Nov.  12  to  481d.  on  account  of 
reduction  in  war  insurance  rate  and  in 
order  to  equalize  the  London  price  with 
the  New  York  official  price.  Peace  condi- 
tions are  not  likely  to  affect  silver  prices 
here  so  long  as  our  Treasury  regulations  of 
silver  continue. 

Mexican  dollars  at  New  York:  Nov.  7, 
77J  ;  -Nov.  8,  77i;  Nov.  9,  77J  ;  Nov.  11, 
77J.   Nov.    12,   77.^;    Nov.    13,   77J. 

Platinum — Unchanged. 

Zinc  and  Lead  Ore  Markets 

Joplin,  JIo..  Nov.  9. — Blende,  jier  ton, 
high.  $77.95  ;  basis  fiO';;  zinc,  premium.  $75, 
Class  B.  $65'fT60:  Prime  Western,  $55.670 
50;  Calamine,  basis  AOr',  zinc.  $40(^i'38. 
Average  selling  prices:  blende,  $54;  cala- 
mine.   $38.25  :   all  zinc  ores,    $52.96. 

Lead,  high,  $105.20;  basis  807,  lead. 
$100;  average  selling  price,  all  grades  of 
lead,    $99.37    per   ton. 

Shipments  the  week:  Blende.  7423;  cala- 
mine. 531  ;  lead.  1268  tons.  Value,  all  ores 
the    week.    $547,300. 

A  majorit.v  of  smelting  agencies  acknowl- 
edge to  buying  blende  on  the  new  schedule 
basis,  thereby  i)a.\ing  a  basis  price  of 
$55.67  for  Prime  Western  grades.  One 
smelting  agency,  without  instructions  to 
pav  schedule  prices,  bought  600  tons  rang- 
ing from  $50.  $51.50  to  $52.50  basis.  Sev- 
eral of  the  heavier  buyers  were  out  of  the 
market,  and  others  were  buying  light.  The 
Quinton  .Spelter  Co.,  losing  10  furnace- 
men  by  influenza,  was  comi)elled  to  close. 
Other  smelters  are  seriously  affected  in 
Arkansas  and  Oklahoma. 

Platteville.  Wis  .  Nov.  9. — Blende,  basis 
60',;  zinc,  highest  settlement  price  re- 
ported. $75.95  :  base  price  for  premium 
grade.  $75  :  base  price  for  high-lead  blende, 
$52  per  ton.  I.,ead  ore.  basis  8*1' f  lead, 
$100  iier  ton.  Shipments  reported  for  the 
week  were  2398  tons  blende.  410  tons 
galena,  and  269  tons  sulphur  ore.  For  the 
year  to  date  the  totals  are  109. 919  tons 
"blende,  7077  tons  g.ilena.  and  38.374  tons 
sulphur  ore.  During  the  week  2968  tons 
blende    was    shipped    to    separating    plants. 

Other  Ores 

Chrome  Ore — No   market. 

Miuiganesp  Ore — Buyers  seem  to  be  well 
supiilied.      They   are    not    in    the    market. 

Molybdenum    Ore — No    business    reported. 

Pyrites — Unchanged.  There  is  proba- 
bility of  an  embargo  being  placed  on  for- 
eign" imports  oi  pyrites. 
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TuD^trn  Ore — This  market  was  sharply 
depressed,  owing:  to  the  desire  of  imix)rters 
to  sell  supplies  arriving.  Buver.-^.  however, 
were  conspicuous  by  their  absence  Offers 
for  high-grrade  ore  for  shipment  from  South 
America  were  made  as  low  as  $21. 


Iron  Trade   Review 

PITTSBIRGH — Nov.  13 

All  the  steel  mills  were  closed  yesterday 
for  the  great  celebration,  which  was  vocifer- 
ous in  Pittsburgh  and  the  surrounding  mill 
towns.  Impromptu  parades  were  organized, 
the  men  carrying  banners  telling  what  they 
had  made  to  help  win  the  war.  Fears  were 
entertained  that  absence  might  be  pro- 
longed, hut  general  reports  today  are  that 
working  forces  are  normal,  and  some  mills 
have  larger  forces  than  a  week  ago.  owing 
to  the  waning  of  the  influenza  epidemic. 
Homestead  has  about  1000  men  awav  todav, 
as  compared  with  a  maximum  of  2800 
recently.  Much  of  the  absence  was  caused 
by  sickness  in  the  family,  rather  than 
among  the  men.  nurses  and  other  help 
being  almost  unobtainable. 

Cancellations  of  war  contracts,  of  course, 
constitute  the  most  interesting  subject 
today.  Thus  far.  sttel  mills  do  not  report 
cancellation  of  important  contracts  on 
which  they  were  working,  but  even  for 
st-veral  days  there  has  been  cancellation 
of  contracts  on  which  work  had  not  vet 
begun.  There  have  also  been  a  number 
of  cancellations  in  connection  with  erec- 
tion of  the  Xeville  Island  ordnance  plant, 
but  it  is  positively  as.«=erted  that  the  plans 
for  this  plant  are  modified,  not  annulled. 
The  16-  and  18-inch  gun  portion  is  prob- 
ably eliminated.  The  openhearth  steel 
plant  is  not  affected.  With  less  occasion 
for  speed,  the  construction  work  will  be 
less  expensive. 

The  belief  in  the  steel  trade  is  that  in 
the  course  of  a  short  time  nearly  all  con- 
tracts for  direct  war  material  will  be  can- 
celled, the  procedure  being  to  attend  to  the 
latest  contracts  first.  Production  of  rail- 
road and  ship  material  will  not  be  affected, 
except  that,  on  account  of  the  existing 
surplus  of  ship  plates,  the  weeklv  ship- 
ments may  be  reduced  for  a  time."  In  a 
few  months  shipbuilding  will  probablv  be 
at  a  rate  sufficient  to  absorb  50.000  net'tons 
of  plates  a  week,  which  has  been  the 
f^uota  for  the  Fleet  Corporation  for  several 
months. 

Though  the  Government  steel  prices  are 
about  triple  the  lowest  prices  ever  previ- 
ously attained,  the  fair  comparison  is  with 
average  prices,  for  relatively  little  steel 
ha.«  ever  been  bought  at  minimum  prices. 
Takme  the  10-year  average.  1904  to  1913 
mclusive.  present  Government  steel  prices 
represent  an  advance  of  about  llOr^r.  Costs 
are  much  higher  all  along  the  line,  and  the 
standard  wage  rate  of  today  is  hardly 
likely  to  be  reduced  materially,  even  in 
several  years,  because  the  iron  and  steel 
indu.«trv  has  hitherto  depended  chiefly  upon 
immigration  for  its  labor  supply,  and  im- 
migration has  h<-en  practically  .shut  off  for 
four  years  Both  the  Washington  authori- 
ties and  the  iron  and  steel  producers  desire 
to  avoid  a  slump  in  prices,  with  a  subse- 
quent upturn,  whirb  would  be  th"  old- 
ta.«hioned  method  of  finding  a  fair  level  for 
the  market,  and  prefer  to  see  prices  let 
3own  gradually  to  a  stable  basis  The 
prospective  decline  in  that  case  would  be 
i  fraction  of  50<:^, ,  and  possibly  in  the 
course  of  a  year  not  more  than  between 
^o  and  3.-J  per  cent. 

Pl»  Iron — The  market  continues  quiet, 
consumers  showing  no  disposition  to  take 
hold  for  forward  deliveries.  Current  out- 
put goes  out  on  contracts  and  allocations, 
as  formerly  The  pig-iron  market  may  be 
afTecfed  less  than  the  .«teel  market  by  the 
end  of  hostilities:  and.  apart  from  '  tem- 
porary considerations.  It  is  ob.served  that 
tl!''tt  ,,  ^^^"  •'"'  "inch  more  expansion 
«^„i.  lu"^  three  years  In  steel-makinx  ca- 
pacity than   in   blast-furnace  capacity    that 

«'i^fl.''*'^'*#*'  •'■''•'*P  ''^  ''""^'-  'hfi  relative 
proms  of  merchant  furnaces  and  steel 
works  rnay  be  altered,  the  blast  furnace- 
getting  a  larger  share  of  the  total 
formerly.  The  markf-t  re- 
e  at  the  set  limits:  Bessemer 
,  ^^S:  ^'o  2  foundry,  $34; 
t  50  :  forge,  $33,  f.o.b.  fur- 
from  the  Valley.s  to  Plfts- 
1140  and  from  six  detached 
■what    IcHH. 

-f^V"'''^'^^'''"'^  l?.  ""^  activity   In   unfinished 
rteel       The    winding    up    of   no    many    con- 
"'     hiy   bring   Into    the    market 
JH    material    In    odd     lots 
,  ^in«    fiuotable    at    the    set 

IlmltH:      ! il7  50;      «hee<     f,arH     and 

iimall    blll«rli»,    »ol  ;    Mlabs.    J50;    rods,    $57, 
^''"*-^*l**T^'-^^^^TroTpAnKanoii(.    and    spie- 

for' 
rrjt 


spiegeleisen.  As  stocks  are  ample,  and 
consumption  may  decrease,  and  as  ore 
should  come  down  with  freer  navigation 
the  market  is  generally  regarded  as  fac- 
ing a  substantial  decline. 

Coke — The  influenza  epidemic  has  seri- 
ously curtailed  production  of  beehive  coke 
in  the  Connellsville  region,  and  shipments 
of  raw  coal  also,  but  blast  furnaces  do 
not  report  important  coke  shortage  Bv- 
prodiict  coke  operaUons  are  well  main- 
tained. 


STOCK  QUOTATIONS 


N.  Y.  EXCH.t         Nov.   12 


MONTHLY  AVERAGE  PRICES  OV  METALS 


Jan . . . 
Feb . . . 
Mar... 
AprU.. 
May. . 
June. . 
July... 
Aue.   . 

Sept 168.515 

Oct 67.855 

Nov 71.604 

Deo 76.765 


New  York 


1916 


66.775 
56 . 755 
57.935 
64.415 
74.269 
66.024 
62 . 940 
66 . 083 


1917 


75 . 630 
77 . 585 
73.861 
73 . 875 
74.745 
76.971 
79.010 
85 . 407 
100  740 
87.332 
So. 891 
85.960 


Year. .  65.66l|  81.417 


1918   1916 


88.702  26.960 

8S.710l26.975 

88.082,27.597 

95.346  30.662 

99.506  35.477 

99.500  31.060 

99.625  30.000 

100.292(31.498 

101.125  32.584 

101.125  32.361 

.  .  .  .34.192 

.  .  .36.410 


1917  I  1918 


44  356 


1917  I 


36  682 

37. 

36.410 

36.963 

37.940 

39.06 

40.110 

43  418 

50 . 920 

44^324 

43 . 584 

43.052 


42.792 
43 . 620 
47.215 
48 . 980 
4,S .  875 
48.813 
49.077 
4fl.500 
49 . 500 


131. 315140.851 


«nrt«„y£r^  Quotations  cents  per  ounce  troy,  fine  silver 
.  ondon,  pence  per  ounce,  sterling  silver,  0.925  flue.  ' 


Jan. . . 
Feb.. 
Mar..., 
April.. 
May. . 
June  . 
July.... 
Aue.. . 
Sept... 
Oct.  . . 
Nov.  . 
Dec... 


Year  27.180 


28.673 
31.750 
31.481 
27.935 
28.788 
29.962 
26 . 620 
25.380 
26.073 
23.600 
23.500 
23.600 


23.500  131.921 
23.500  137.895 
23.500  136.750 
23.500  133.842 
23.500  130.000 
?3.500  130.000 
25.904  128.409 
26.000  122.391 
26.000  117.500 
26.000  110.000 
110.000 
110.000 


124.892 


110.000 
110.000 
110.000 
110.000 
110.000 
110.000 
119.913 
122.000 
122.000 


142.895  125.000 
148  100  125.000 
151  000  125.000 
147.158  125.000 
142  000  125.000 
142.000  125  000 


140.409 


137.000  137.000 


135.250 


122.000  125.000 
125.000 
125.000 


134.913 


Alaska  Gold  M 4  ; 

Alaska  Juneau 2! 

Am.Sm.&Ref.,com... 

Am.Sm.&Ref.,pf... 

Am.  Sm.  Sec.pf.,  A. 

Am.  zinc 

Am.  Zinc,  pf 

.\naconda 

BatopUas  Min. . 

Bethlehem  Steel 

Butte  &  Superior 

Butte  Cop.  &  Zinc 

Cerro  de  Pasco. . . 
Chile  Cop. . 

Chino 

Colo. Fuel  &  Iron 
Crucible  Steel . . 
Crucible  Steel,  pf.. 
Dome  Mines. . 
P'ederal  M.  &  S 
Federal  M.  &  S.,pf. 
Great  Nor.,  orectf . 
Greene  Cananea. . 
Gulf  States  Steel.. . 

Homestake 

Inspiration  Con 
International  Nickel 

Keunecott 

Lackawanna  Steei. 
Mexican  Petrol  . 

Miami  Copper 

Nat'l  Lead,  com 
National  Lead,  pf. 

Nev.  Consol 

Ontario  Min. ,  . 

Ray  Con 

Republic  I.&S.,com 

Republic  I.  &  S.,  pf 

Sloss-Sheffleld 

Tennessee  C.  &  C 

U.S.  Steel,  com.. 

U.  S.  Steel,  pf,,  ,   ..    . 

Utah  Copper I     87  i 

Va.IronC.&C  rsJ 


BOSTON  EXCH,t  Nov.  12 


Adventure. 
Ahmeek . . . 


137.000 
137.000 


BOSTON  CURB*  Nov.  i: 


Tin 

New  York 

London 

1917 

1918 

1917 

1918 

January 

44.175 
51.420 
54.388 
56.910 
63.173 
62 . 053 
62.570 
62.681 
61.542 
61.851 
74.740 
87.120 

85.500 
92 . 000 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

185.813 
198  974 
207.443 
220.171 
245.114 
242.083 
242.181 
243.978 
244.038 
247.467 
274.943 
298 . 556 

293.227 
311.525 
318.875 
329 . 905 
364.217 
331.925 
360.347 
380.900 
343.905 
335 . 543 

February 

March 

April 

May 

June 

July ■    ■■ 

August 

September 

October 

November 

December 

Av.  year 

61.802 

237.563 

(a)  No  average  computed. 


January 

Februarv. . 

March 

April 

May 

June 

July 

August. . . . 
September. 
October... . 
November. 
December... 

Year. . . . 


New   York 


1917   I    1918 


7.626 

8 .  636 

9.199 

9.288 

10.207 

11.171 

10.710 

10.594 

8.680 

6.710 

6.249 

6.375 


6.782 
6.973 
7.201 
6.772 
6.818 
7.611 
8.033 
8.050 
8.050 
8.050 


St.    Louis 


1917 


7.530 

8.595 

9.120 

9.158 

10.202 

11.123 

10.644 

10.518 

8.611 

6.650 

6.187 

6.312 


8j187......|   8.721 


1917 


6.899 
7.091 
6.701 
6.704 
7.511 
7.750 
7.750 
7.750 
7.750 


30.500 
30 . 500 
30.500 
30.500 
30 . 500 
30 . 500 
30.500 
30 . 500 
30 . 500 
30.500 
30.500 
30.500 


1918 

29.50 
29.50 
29.50 
29.50 
29  50 
29.50 
29.50 
29.50 
29.50 
29.50 


Alaska  Mines  Corp 

Boston  Ely 

Boston  &  Mont.. 
Butte  &  Lon'n  Dev. 
Calaveras. . . 

Chief  Con 

Contact.  . . . 

Corbin 

Cortez 

Crown  Reserve. 
Crj'stal  Cop. . 
Eagle  &  Blue  Bell. .  . 
First  Nat.  Cop. . 
Hou!;hton  Copper.. 

Int?-raountaln 

Iron  Blossom . . . 

Iron  Cap 

Majestic 

Mexican  Metals 
Mines  of  America 
Mojave  Tungsten 
Nat.  Zinc  &  Lead. 
Nevada-Douglas. 

New  Baltic 

New  Cornelia.  . 

Oneco 

PaclOc  Mines 

Rex  Cons 

Yukon  Gold 


SAN  FRAN. 


Alta 

Andps   . 

Best  &  Belcher.' . 

Caledonia 

Challenge  Con. . . 

Confidence 

Con.  %'lrglnla  . 
Gould  &  Curry. . 
Hale  &  Norcross 
Tacket-Cr.  Pt .  . 


Algomah 

AUouez 

Ariz.  Com.,  cttS.' 
Arnold.  . . 
Bingham  Mines.' ' 
Bon.inza 
Butte-Baiaklava  ' 

Calumet  &  Ariz 

Calumet  &  Hecla 

Centennial. 

Copper  Range! 

Daly  West. 

Davis-Daly. ..'  ' 

East  Butte. . 

Franklin ."  '  ' 

Granby ,'/  ' 

Hancock.. . 
iHedlev..    .    

Heivetia .'  "  ' 

Indiana. ... 

Isle  Royale ..'.'!"" 

Keweenaw. ... 

Lake     . . 

La  Salle..  '.'. 

Mason  Valley 

Mass '[ 

Mayflower. 

Michigan 

Mohawk. 

New  Arcadian 

New  Idrla 
North  Butte 
North  Lake. 

Ojibway .'// 

Old  Domliilon 
Osceola.  . . 
Qulncy .... 
St.  Mary's  M'  L  '  ' 


t.eo 

*  86 
t.26 

49 
..  *6 
t.20 
t  10 
M6 
.36 

69 1 
460 

13) 

60 

:! 


Santa  Fe.  .  . , 

Seneca .      ' 

Shannon. . 

Shattuck-Arlz'. 

^'o.  Lake.  ... 

So.  Utah....       

^unerlor 

upeiior  &  Bost 

Trinity 

Tuolumne. 
U.  S.  Smelting 

S   Smelfg,  p'f...; 
Utah  Apex....     . 
Utah  Con. 

Utah  Metal 

Victoria .... 

Winona .'.'.'." 

Wolverine 

Wyandot.  . . 


t79 

J7» 

tl2 

t.20 

t.60 

27 

^1 
t3 

4 
4 
60 
2J 
tl3 
14S 
t.40 
.75 
42  J 
60 
69 
t49 
.50 
14, 

tl4 

Hi 
t.l2 
7 
4 
3} 

95 

49 

47 
3 

2* 
I* 

2^ 
t.80 


N.  Y.  CURBt         Nov.  12 


Spelter 


January.  . . 
Febniary. . 

March 

April 

May 

June 

July 

August. .  .  . 
September 
October... . 
November. 
December . 

Year. .  . . 


New   York 


1917 


9.619 
10.045 
10.300 
9 . 4.59 
9.362 
9.371 
8.643 
8.360 
8.136 
7.983 
7.847 
7.685 


8.901 


7.836 

7.814 

7.461 

6.: 

7.314 

8.021 

8.688 

8.986 

9.442 

8.801 


St.  Louis 


19  7 


9.449 
9.875 
10.130 
9.289 
9.192 
9.201 
8.  73 
8.190 
7.966 
7.813 
7.672 
7.510 


1918 


7.661 
7.639 
7.286 
6.715 
7.114 
7.791 
8 .  338 
8.635 
9.092 
8.451 


30.5001.  ....       Mexican. . 
Occidental 


1917 


4S.329 
47.000 
47.000 
64 . 632 
54  000 
^  000 
51  000 
54  000 
54.000 
64.000 
54.000 
54 . 000 

152.413 


1918 


Ophlr.    

Overman 

Savage 

Sierra  Nevada. 
Union  Con. 

Utah  Con 

Belmont 

Jim  Butler  ... 
MacNamara.  .  . 
Midway 


54.000 
54.000 


i>, 


man 

profl  f  -^ 

m- 

».•;-- 

tn:-. 
na 
brj- 
fur 


tractfi   w-fii 
much    Ti 
The 


r.o^rtnn^^.^^n'"'  ^t   Louls  ouotatlons,  cents  per  pound. 
London,  pounds sterllne  per  long  ton.  wuuuu. 


'lulet  but  remain  'niofable'  at 
1250.  del|v..r.-d,  for  70-;  fer- 
and     $76,    furnace,     for    16% 


Pig  Iron, 

Beasemert 

Baolct 

No.  2 
Foundry 

1917 

1918 

1917 

1918 

1917 

$30.96 
30.96 
35.91 
40.06 
43  60 
50.14 
53  96 
53 .  95 
48 .  .58 
.33.95 
33   95 
33.95 

1916 

January. , . 
February. . 
March 

tl^:::::: 

June 

July 

August 

Heptember 
October...  . 
.Vovember. 
December 

$35.95 
36.37 
37.37 
42 .  23 
46.94 
64.22 
67.45 
64.17 
46   40 
37.25 
37.26 
37.26 

837.25 
37.25 
37.25 
36.15 
30  20 
30 .  36 
36 .  60 
36.60 
36 .  60 
36.60 

$30.96 
30.96 
33.49 
38 .  90 
42.84 
50.05 
53 .  80 
50.. 37 
42.24 
.33  96 
33 .  96 
33.96 

$33 . 95 
33.96 
33.95 

32  95 

33  00 
.33.16 
33.40 
33.40 
33.40 
34.40 

$33.96 
33.95 

33 .  95 
33.95 

34 .  00 
34    16 
34  40 
.34.40 
34.40 

35 .  40 

Year... 

$43.67  .^..1 

$39.62 

$40,831 

54.000 
54.000 
54.000 
54.000 
54.000 
54 . 000 

^4  nm      ^lont-'Tonopah: 
c!  SSS      North  Star 

Rescue  Eula. 

West  End  Con . .  . 

.Atlanta. . . 

Booth 

Comb.  Frac.  . . 

Florence 

Jumbo  Extension 

Kewanas 

Nevada  Hills.. 

Nevada  Packard. . 

Round  Mountain.. 

Silver  Pick    . . 

White  Caps   ... 


t.02 


Big  Ledge 

Butte  &  N.  Y 

Butte  Detroit.' 

Caledonia.  . . 

Calumet  &  Jerome. 

Can.  Cop.  Corpn.. . 

Carlisle ... 

Cashbov. . 

Con.  Ariz.  Sm'. '.'.'.'. 

Con.  Coppermlnee. '. 

Emma  Con.  . . 

Goldfleld  Con. 

Gold  field  Merger 

Greenmonster 

Hecla  Min " 

Howe  Sound. 

Jerome  Verde. . .  "  ' 

Louisiana 

Magma 

Marsh 

M  cKinley-Dar-^a.'. ! 

Milford 

Mother  Lode 

Nixon  Nevada. 

Ohio  Cop 

Rawley 

Ray  Hercules. ..'.'.'. 

Richmond 

Rochester  Mines. 
St.  Joseph  Lead.  . 
Standard  S.  L . . . 

Stewart 

Success 

Tonopah 

Tonopah  Ex '.'. ' 

TrlbuUlon 

Troy  Arizona Ij 

United  Eastern 4 j 

United  Verde  Ext.. .      J37 
United  Zinc. ..  ti 

Utica  Mines.   .....it  08 


.02 

.42 
.50 

.r 

2 

toil 

.19 
J. 01 
tA 

50 

J* 
35 
03 
49 
t.76 
41 
39 

66 

33 
14! 

12^^ 
t.09 

o5' 


TORONTO* 


COLO.  SPRI.XOS*  Nov.   i 


Crosson  Con 

Doctor  Jack  Pot.. 

Elkton  Con 

El  Paso  

Gold  Sovereign. . . 
Golden  Cycle. . 

Granite 

I.s:tbclln    

Mary  McKlnney. 
Portland   . 
United  Gold  M... 
Vindicator 


Adanac 

Bailey ,'..; 

Beaver  Con 

Chambers  Ferland.. 

Conlagas 

Hargrnves 

Kerr  Lake 

La  Rose 

Min,  Corp.  of  Can.... 

Nlplsslng 

Peterson  Lake 

Tcmlskamlng 

VVettlaufer-Lor. . 

Davidson 

Dome  ICxten. . . . 

Dome  Lake 

HollliiRer 

Mclntyre 

Newray 

Porru.  Crown. .  . 
Teck-lIughCB. ... 

Vlpond    

West  Dome 


.10 
.03 
.33 

.09 
3.00 

.02 
5.87i 

.31J 
2.00 
8.37J 

.08 

.32 
t.02 

.60 

.29 

.17 
5.76 
1.68J 

.121 

.25 

.20 
t.l8 

.16 


t  As  reported  by  W.  P.  Snyder  *  Co. 


•  Hid  price*.      tCloalng  prlcee.     ;  La«t  quoteUona. 
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GUARD  RAILS   IN  AN   ORE-DRESSING  PLANT 


Hazards  and  Safeguards  in  Ore-Dressing  Plants 


By  J.  S.  McKAIG. 


A    classified    list    of    accidents    in    ore-dressing 
plants,   followed    by   a   description   of   the   com- 


moner hazards  encountered,  and  practical  sugges- 
tions as  to  safeguards  and  preventive  measures. 


U 


'NDER  the  classification  adopted  by  the  Depart- 
ment of  the  Interior,  Bureau  of  Mines,  accidents 
are  divided  into  three  classes — (1)  fatal;  (2) 
serious  (time  lost,  more  than  14  days)  ;  (3)  slight  (time 
lost,  1  to  14  days,  inclusive).  Accidents  by  causes  and 
the  percentages  due  to  each  for  the  year  1916  are  given 
in  the  accompanying  table. 

An  examination  of  the  table  shows  that  machinery 
caused  33%  of  the  fatalities  and  18%  of  the  injuries; 
haulage  system  and  railway  cars  or  locomotives  to- 
gether caused  21%  of  the  fatalities  and  6%  of  the 
injuries;  and  falls  of  persons  and  falling  objects  to- 
gether caused  9%  of  the  fatalities  and  27%  of  the 
injuries.  The  ratio  of  fatal  accidents  to  the  total  in- 
jured is  about  1  to  100. 

In  a  plant  where  safety  work  has  been  established 
it  will  be  found  that  by  far  the  largest  amount  of 
injuries  occur  under  "slightly  injured";  an  examina- 
tion of  the  accident  records  will  show  the  importance 

*Excerpt  from  a  paper  presented  at  the  seventh  annual  con- 
gress of  the   General  Safety  Council.   1918. 


of   training   employees   against   carelessness    and    fool- 
hardiness. 

Accidents  will  be  considered  in  the  order  mentioned, 
and  the  more  important  hazards  and  safeguards  will  be 
defined. 

ACCIDENTS    IN    ORE-DRESSING    PLANTS.    1916 

Percentage  of  Total 
Killed  Injured 

1.  Haulage    system     9.09  4.59 

2.  Railway  cars  oi-   locomotives 12.12  1.32 

3.  Crushers,    rolls,    or    stamps 5.28 

4.  Tables,   jigs,   etc 2.57 

5.  Sundry    machinery    and    equipment 33.34  10.55 

6.  Falls    of    persons     6.06  11.71 

7.  Suffocation   in   ore   bins it. 09  .13 

8.  Falling   objects    (roclvs,    timbers,    etc.)....      3.03  11.40 

9.  Cyanide   and    other    poisoning .41 

10.  Scalding  or  burning   6.06  1.10 

11.  Electricity      6.06  1.66 

12.  Hand    tools,    axes,   bars,   etc 3.03  11.31 

13.  Nail.s,    splinters,    etc 5.37 

14.  Flying    pieces    of    rock    from    sledging    or 

crushing     3.42 

15.  Sundry     causes     12.12  29.18 

100.00  100.00 

1.  Haulage  System  (killed,  9.09%;  injured,  i.59%) — 
For  all  haulage  work  the  essential  safeguard  is  to  main- 
tain  equipment  in  proper  condition.     Regular  inspec- 
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tions  should  be  made,  and  the  electric-power  line  should 
be  marked  with  danger  signs. 

2.  Railway  Cars  or  Locomotives  (killed,  12.12%; 
injured,  1.32%) — Locomotives  should  comply  with  the 
Interstate  Commerce  Commission  standards.  Tracks 
and  crossings  should,  where  possible,  be  constructed 
overhead  or  underground.  When  crossing  is  on  the 
track  level,  a  railing  should  be  placed  parallel  to  the 
track,  at  the  proper  clearance  distance,  so  that  a  person 
will  be  compelled  to  walk  around  it  and  not  be  able 
to  step  directly  in  front  of  a  moving  car  or  locomotive. 
Danger  signs  should  be  placed  on  both  sides.  The 
proper  railroad  clearance  for  main  lines  and  sidings 
should  be  maintained  wherever  possible.  In  other  cases 
standard  warnings  should  be  established.  Loading 
chutes  should  be  automatically  counterbalanced  to  return 
to  their  clearance  position  when  released.  Safety 
wrenches  should  be  used  for  pulling  up  or  releasing 
car  doors. 

3.  Crushers,  Rolls,  or  Stamps  (killed,  0.00%;  injured, 
5.28%ri — Gyratory  crushers  under  ordinary  conditions 
offer  slight  danger  of  injury.  When  running  on  wet, 
sticky  material  or  on  large  chunks,  a  man  may  be  re- 
quired to  bar  the  ore,  in  which  case  a  proper  platform 
and  guard  should  be  provided.  Transmission  belts  and 
pulleys  should  be  guarded.  The  same  precautions 
should  be  observed  with  jaw  crushers.  A  warning 
should  be  issued  not  to  expose  the  head  or  body  above 
the  crusher,  from  which  pieces  of  iron  or  hard  rock 
may  fly  with  disastrous  force.  Rolls  should  be  inclosed 
to  prevent  injury  from  flying  pieces.  Guard  the  pulleys 
and  transmission  belts  and  provide  means  of  reaching 
the  grease  cups  without  danger  of  being  caught. 
Fingers  for  supporting  the  stamps  should  be  kept  in 
good  repair,  so  that  stems  are  firmly  held  when  chang- 
ing shoes  or  dies  or  when  cleaning  up. 

i.  Tables,  etc.  (Killed,  0.00%;  injured,  2.57%)— Belts 
and  puUeys  should  be  guarded,  and  belt-shifters  provided. 
Sumps  or  under-floor  conveyor  ways  should  be  protected 
by  removable  railings  or  platforms,  and  a  severe  pen- 
alty imposed  when  these  are  not  replaced. 

5.  Sundry  Machinery  and  Equipment  (Killed,  33.SJy%:,; 
injured,  10.55%) — Transmission  belts  should  be 
guarded  on  the  accessible  sides.  When  overhead,  if  the 
belt  passes  within  8  ft.  of  the  floor,  it  should  be  pro- 
tected with  a  plate  or  screen  guard.  Pulleys  and  fly- 
wheels should  be  inclosed  by  protecting  screen  or  plate 
guard,  or  railings.  When  in  a  dusty  place,  they  should 
be  kept  clean  and  in  balance,  as  it  is  possible  for  a 
cast-iron  pulley  to  fly  to  pieces.  Loose  pulleys  should 
be  equipped  with  a  standard  type  of  belt-shifting  device. 
Many  accidents  have  been  caused  by  men  attempting  to 
shift  a  belt  with  their  arms  or  anything  handy. 
Sprockets  and  chains  should  be  guarded  in  a  similar 
manner  to  belt  drives.  Gears  should  be  inclosed  with 
a  removable  guard  or  railing.  Clutches  should  be 
guarded;  and,  if  in  a  dangerous  place,  should  have  an 
extension  for  throwing  the  clutch  arm. 

Belts  should  he  carefully  hooked  or  laced  to  avoid  the 
possibility  of  catching  clothing.  In  nearly  all  cases  a 
belt  fails  at  the  hooks;  the  joint  should,  therefore,  be 
Hystematically  inspected.  When  any  weakness  is  ap- 
parent at  this  point,  the  ends  should  be  cut  off  and 
rehooked.     Removing  or  putting  on  belts  while  running 


is  a  dangerous  but  often  unavoidable  procedure,  and  it 
should  be  attempted  only  by  experienced  men.  This  i 
rule  can  readily  be  enforced  by  the  shift  boss  or  fore- 
man in  charge.  Motor  drives  should  be  guarded  and 
the  motors  thoroughly  insulated  at  the  terminals.  Line 
shafting  should  be  guarded  by  railing,  and  all  grease 
cups  made  easily  accessible,  if  necessary  by  piping  con- 
nection to  the  bearing.  No  projecting  or  rough  places 
should  be  allowed  on  the  shafting.  Safety  set  screws 
and  collars  should  be  used. 

Elevators,  both  chain  and  bucket,  should  be  housed, 
with  sections  removable  for  repairs  or  replacement. 
When  repairing,  the  arrangement  for  holding  in  place 
should  be  carefully  inspected  by  the  head  machinist 
before  the  men  are  allowed  to  start  work.  Belt  con- 
veyors should  have  all  pulley  guarded  by  housing  or 
railing.  When  the  conveyor  is  above  the  floor  level, 
steps  and  a  platform  should  be  installed  at  passage  ways 
for  crossing.  Belt  hooks  should  be  kept  in  good  condi- 
tion, with  no  sharp  projections  that  might  catch  in  cloth- 
ing. Flight  and  chain  conveyors  should  have  the  sprock- 
ets and  chains  protected  in  a  like  manner.  Oil  or  grease 
cups  near  pulleys  or  moving  parts  that  are  not  easily 
reached  should  be  piped  out  of  the  zone  of  danger. 
When  placed  overhead  or  in  inaccessible  positions,  lad- 
ders or  runways  should  be  installed  to  obviate  the 
necessity  for  the  oiler  to  crawl  near  the  moving  parts. 

6.  Falls  of  Persons  (Killed,  6.06%;  injured,  11.71)  — 
Runways  and  platforms  should  be  equipped  with 
standard  angle-iron  or  pipe  railings  and  toe  boards. 
For  temporary  use,  wooden  railings  strongly  con- 
structed will  serve.  Railings  should  be  3  ft.  6  in. 
high,  with  an  intermediate  member  midway  between 
the  top  rail  and  the  toe  board.  The  toe  board  should  be 
4  in.  high.  Pipe  railings  should  be  made  of  standard 
li-in.  pipe  and  fittings,  with  malleable  floor  fitting. 
Angle-iron  railings  should  be  li  x  14  x  i  in.  angle 
top  rail  and  uprights,  and  11  x  1  in.  intermediate  rail. 

Stairways  should  have  all  treads  equal  and  all  risers 
equal,  and  the  tread  should  never  be  less  than  6  in.  nor 
more  than  10  in.  When  possible,  the  angle  should  be 
45°,  but  not  more  than  60°  nor  less  than  20°.  Stair- 
ways should  not  be  less  than  30  in.  between  railings, 
except  where  construction  makes  this  width  impracti- 
cable. Outside,  or  where  the  steps  are  likely  to  become 
slippery,  they  should  be  equipped  with  approved  safety 
tread.  Ladders  should  be  securely  fastened  in  place 
and  have  no  missing  rounds. 

7.  Suffocation  in  Ore  Bins  (killed,  9.09%^;  injured, 
0.13%) — Men  should  not  be  permitted  to  go  alone  in 
ore  bins  nor  at  any  time  without  the  knowledge  of  the 
boss.  They  should  be  equipped  with  safety  belt  and  rope. 

8.  Falling  Objects  (killed,  3.03%c;  injured,  11.40%) 
— Warning  signs  should  be  placed  where  there  is  danger 
of  falling  material.  Toe  boards  on  all  runways  and 
platforms  .should  be  carefully  maintained. 

9.  Cyanide  and  Other  Poisoning  (killed,  0.00%;  in* 
jured,  O.Ul%) — The  drinking-water  supply  should  be 
regularly  analyzed.  Where  work  is  done  in  a  poison- 
out  dust  or  fume,  the  proper  form  of  respirator  should 
be  used.  A  change  house  where  clean  and  working 
clothes  can  be  kept  separate,  with  shower  baths  and 
wa.sh  basins,  is  necessary.  The  lunch  room  should  in- 
clude facilities  for  washing  before  eating. 
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10.  Scalding  or  Burning  (killed,  6.06%;  injured, 
1.10%) — Local  conditions  should  suggest  the  best  safe- 
guards, but  where  there  is  danger  of  burns  from  pro- 
jecting flames  a  wire  screen  should  be  placed  in  front 
of  the  opening. 

11.  Electricity  (killed,  6.06%;  injured,  1.66%) — All 
wires  should  be  inclosed  in  conduits,  and  all  fuse  cut- 
outs and  knife  switches  mounted  in  iron  boxes.  High- 
tension  pole  lines  or  exposed  electrical  apparatus  should 
be  marked  with  a  danger  sign.  Feeders  should  be 
marked  to  prevent  cutting  in  on  a  high  voltage  when  a 
low  voltage  is  wanted.  Where  main-power  feeders  are 
run  open  in  wet  or  damp  places,  the  insulation  should 
include  an  approved  rubber  cover.  In  an  alternating- 
current  ungrounded  system  there  exists  a  so-called 
"phantom  ground."  from  which  sufficient  voltage  can 
be  obtained  to  cause  death.  By  installing  a  "grounding 
transformer"  the  voltage  will  be  cut  down  to  a  mini- 
mum. On  magnetic  separators,  the  rheostats  should  be 
cut  in  before  the  switches  are  pulled,  otherwise  an  arc 
is  drawn  on  the  switch  which  may  cause  a  serious  or 
fatal  burn. 

12.  Hand  Tools,  Axes,  Bars,  etc.  (killed,  3.03%c;  in- 
jured, 11.31%) — Accidents  under  this  heading  are  gen- 
erally due  to  carelessness,  ignorance,  or  foolhardiness. 
The  best  means  of  prevention  can  be  gained  by  the 
boss  in  charge  instructing  the  men  in  the  proper  han- 
dling of  the  tools. 

13.  Nails,  Splinters,  etc.  (killed,  0.00%,  injured, 
5.37%o ) — Torn-off  boards  should  have  the  nails  immedi- 
ately removed  or  bent  over.  Nails  or  splinters  sticking 
out  in  the  timbers  or  walls  should  be  removed. 

H,  Flying  Pieces  of  Rock  From  Sledging  or  Crush- 
ing (killed,  0.00%;  injured,  3.A2%) — All  types  of 
crushing  machinery  from  which  pieces  of  rock  may  fly 
should  be  inclosed  as  far  as  practicable  with  a  re- 
movable housing.  Heavy  goggles  should  be  worn  to 
protect  the  eyes  when  sledging. 

15.  Sundry  Causes  (killed,  12.12%,;  injured,  29.18%) 
— This  class  contains  the  highest  percentage  of  injuries 
recorded.  In  going  over  accident  records  the  majority 
of  cases  are  found  to  comprise  sprains,  bruises,  and 
cuts.  Efficient  safeguards  include  danger  signs,  the 
lighting  up  of  all  dark  places,  and  the  avoidance  of  pil- 
ing material  carelessly. 


Oliver  Filter  Modifications 

By  C.  T.  Rice 

In  filtering  galena  froth  concentrate,  trouble  is  some- 
times experienced  in  keeping  it  from  settling  and  build- 
ing up  in  the  feed  hopper  of  the  filter.  This  also  occurs, 
but  to  a  smaller  extent,  when  handling  zinc  froth  con- 
centrate. Air  lifts  are  provided  to  obviate  the  diffi- 
culty, but  a  better  way  of  eliminating  it  is  to  belt  the 
drive  wheel  of  the  agitator  shaft  in  the  feed  hopper 
from  an  independent  shaft  instead  of  from  the  machine 
itself,  so  that  it  can  be  kept  going  when  the  machine  is 
stopped.  If  trouble  is  experienced  in  cake  formation,  it 
may  easily  be  remedied  by  speeding  up  the  agitator  to 
about  85  r.p.m.,  so  as  to  throw  the  pulp  against  the 
filter  cloth,  rather  than  to  form  the  cake  with  the  filter 
submerged   in   the   pulp   itself,   as    is   generally   done. 


Beaters  are  sometimes  added  to  the  machine  by  tacking 
burlap  .strips  to  a  rotating  shaft  .so  as  to  slap  the  cake 
and  thereby  cause  the  cracks  to  close;  but  a  better  way 
is  to  .speed  up  the  filter  and  not  make  .so  thick  a  cake.  By 
adding  the  fine  concentrate  from  the  tables  to  the  flo- 
tation froth,  the  latter  may  be  made  more  permeable, 
so  that  it  can  be  filtered  better  and  will  crack  less. 

Frequent  blowing  through  the  cloth  often  seems  to 
cause  it  to  blind  more  quickly.  At  the  Gold  Hunter  plant, 
at  Mullan,  Idaho,  a  longer  life  for  the  canvas  is  insured 
by  building  up  a  bed  of  fine  table  concentrate  on  the 
drum  before  putting  on  the  froth  concentrate.  The 
scraper  is  set  so  that  it  does  not  take  the  cake  off  closely, 
and  compressed  air  is  used  sparingly.  The  retained  bed 
of  fine  concentrate  acts  as  a  sand  filter  to  catch  the  froth 
concentrate  before  it  is  sucked  into  the  canvas.  Be- 
fore adopting  this  scheme  with  the  filters  at  the  Gold 
Hunter  plant,  the  life  of  the  cloth  wa.s  only  about  five 
months;  and  an  average  moisture  content  of  %'','c  was 
obtained  by  following  normal  practice.  Since  the  adop- 
tion of  the  new  method,  which  gives  a  10  to  11%  moist- 
ure content  in  the  cake,  the  same  cloth  has  lasted  about 
a  year.  When  the  filter  bed  of  table  concentrate  is  used, 
the  cloth  is  blown  only  about  once  in  24  hours.  Filter- 
ing is  improved  by  feeding  a  considerable  amount  of 
fine  table  concentrate  together  with  the  froth  concen- 
trate. 

At  the  Gold  Hunter  and  some  of  the  other  plants  in  the 
district  trouble  has  been  experienced  in  holding  the 
scraper  blade  against  the  frame.  At  the  Hercules  plant, 
the  two  Oliver  filters  have  been  placed  back  to  back,  and 
three  braces  are  driven  between  the  two  to  hold  the 
scrapers  against  the  drums.  There  is  one  brace  at  each 
end  and  one  in  the  center.  A  better  way  of  remedying 
this  difficulty  has  been  devised  at  the  Gold  Hunter  plant 
by  using  a  cast-iron  plate  to  carry  the  scraper  blade, 
and  by  making  this  plate  wide  enough  to  extend  beyond 
the  sides  of  the  filter  frame,  so  that  it  can  be  held 
against  the  drum  by  adjustable  bolts.  This  plate  is  10 
in.  wide  and  cast  i  in.  thick  up  to  within  3  in.  of  the 
upper  edge,  where  it  bevels  down  to  about  i  in.  It  is 
bolted  or  riveted  to  a  li-in.  square  rod  turned  down  to 
li  in.  to  fit  into  the  bearings  of  the  scraper  sent  with 
the  machine.  The  axle  carrj'ing  the  scraper  mechanism 
might  be  used  were  it  not  for  the  undesirability  of  shut- 
ting down  the  machine  while  making  the  change.  To 
this  carrying  plate  at  its  upper  end  is  riveted  the 
scraper  plate,  which  extends  about  4  in.  in  front  of  the 
cast-iron  carrying  plate.  The  scraper  plate  is  only  as 
wide  as  the  drum,  but  the  cast  plate  overhangs  the 
frame  of  the  machine  so  that  bolts  can  be  brought  up 
from  ears  attached  to  the  top  of  the  hopper  frame  to 
hold  it  in  place.  The  rods  hold  the  scraper  against  the 
drum,  and  the  blade  is  so  heavy  that  it  cannot  spring 
back  under  the  strain,  as  does  the  scraper  holder  sent 
with  the  machine. 


The  Metal  and  Thermit  Corporation  is  one  of  the  largest 
recoverers  of  tin  from  tin-plate  scrap.  Its  plants  at  Chrome, 
N.  J.,  and  East  Chicago,  Ind.,  are  devoted  to  this  industry. 
Approximately  100,000  tons  of  tin  scrap  is  treated  yearly, 
and  the  recovery  is  approximately  the  equivalent  of  2000 
tong  of  metallic  tin.  The  tin  is  recovered  in  the  form  of  pig 
tin,  and  also  as  the  tetrachloride  of  tin.  The  detinned  scrap 
is  compressed  into  billets,  which  are  sold  to  iron  and  steel 
plants. 
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A  Wyoming  Platinum  Mine 

By  h.  h.  Taft* 

Two  ranges  of  mountains,  in  reality  high  mesas, 
extend  from  Colorado  into  Wyoming,  between  which 
the  North  Platte  River  flows.  The  general  elevation  is 
between  9000  and  10,000  ft.  above  sea  level.  They  are 
remarkably  well  timbered  with  tall  straight  fir,  spruce, 
balsam,  and  other  trees.  The  snowfall  is  heavy,  from 
5  to  10  ft.  remaining  on  level  ground;  and  there  are  but 
two  seasons — July-August,  and  winter. 

A  copper  mine  was  found  on  the  westerly  range  and 
named  the  Rambler;  another,  on  the  easterly  range,  the 
Medecine  Bow,  was  called  the  New  Rambler.  About 
fifteen  miles  northwest  excitement  arose  on  account  of 
gold  discoveries;  and,  the  year  being  1876,  the  district 
was  named  Centennial.  About  this  time  the  outcrop  of 
copper  ore  was  discovered  and  located,  only  to  be  aban- 
doned and  relocated  several  times  before  a  permanent 
location  was  made  in  1900.  From  1901  to  1902  several 
hundred  people  settled  there,  and  the  town  was  named 
Holmes,  after  one  of  the  owners  of  the  mine.  J.  T. 
Holliday,  and  others  from  Laramie,  became  interested 
and  formed  the  New  Rambler  Mining  Co.  A  sav^mill 
was  erected  at  the  mine,  and,  later,  a  small  copper  fur- 
nace to  matte  the  low-grade  ore.  The  richer  ore  was 
hauled  in  wagons  to  the  Union  Pacific  R.R.  at  Laramie, 
45  miles  northeast. 

The  New  Rambler  Mining  Co.  was  sold  to  Chicago 
people,  who  organized  the  Rambler  Copper  Co.  and, 
later,  the  Platinum  Mining  and  Milling  Co.  A  con- 
centrating mill  was  built  at  the  mine  and  a  railroad 
was  constructed  by  another  company,  from  Laramie 
into  the  North  Park  of  Colorado.  This  road  passed 
within  10  miles  of  the  mine,  and  the  shipment  of  ore 
was  greatly  facilitated.  The  sawmill  and  the  smeltery 
were  destroyed  by  fire. 

The  general  rock  formation  on  the  east  of  the  range 
is  granite;  to  the  west,  gneiss,  diorite  and  peridotite. 
On  the  west  and  north  sedimentaries  occur — quartzite, 
limestone  and  sandstone.  There  has  been  heavy  glacial 
action,  and  near  the  mine  may  be  found  many  well-worn 
quartz  boulders.  Gneiss  occurs  at  the  mine,  but  the 
rock  from  the  lower  levels  is  peridotite.  There  is  no 
evidence  of  a  vein  or  any  of  the  usual  causes  of  ore  oc- 
currence and  there  is  a  difference  of  opinion  as  to 
whether  a  dike  or  a  contact  exists.  As  far  as  is  known 
now  the  ore  is  a  pot  or  kidney  of  diorite,  charged  with 
copper  and  iron. 

An  outcrop  of  copper  ore  originally  caused  the  loca- 
tion of  the  property,  but  the  better  ore  was  found  under 
10  to  20  ft.  of  soil.  There  is  a  record  of  7000  tons  of 
17%  copper  ore  having  been  shipped.  Probably  10,000 
tons  of  ore  was  mined,  and  as  much  more  of  low-grade 
material  and  waste. 

The  property  has  been  examined  by  some  of  the  best- 
known  engineers  and  geologists  in  the  country.  The 
rock  classifications  are  attributed  to  Prof.  J.  F.  Kemp. 
Prof.  Wilber  C.  Knight,  of  the  Wyoming  University  at 
Laramie,  made  a  study  of  the  ores  and  rocks.  A  pupil 
of  his  is  credited  with  discovery  of  platinum  in  the  ore. 

The  ore  is  a  decomposed  diorite  charged  with  gray 
copper   ftetrahedrite;   and  pyrites,  much  oxidized  and 


altered,  as  might  be  expected  in  such  a  wet  region.  All 
the  oxidation  products  are  present — such  as  red  oxide, 
and  carbonate,  and  some  products  of  reenrichment, 
covellite  being  common.  It  was  from  this  covellite  that 
sperrylite  (arsenide  of  copper)  was  isolated,  but  no  one 
at  the  mine  has  identified  this  mineral.  There  is  a 
little  antimony  in  the  ore  and  less  arsenic.  The  plati- 
num and  palladium  content  varies  directly  with  the 
copper,  5%  copper  ore  having  about  1  oz.  of  these 
metals,  20%  copper  ore,  about  4  oz.  A  typical  assay  is: 
Copper,  5%;  gold,  0.02  oz.;  silver,  1  oz.;  palladium, 
0.4  oz. ;  platinum,  0.6  oz.  It  is  my  impression  that  the 
deposit  is  a  platiniferous  copper  ore  in  the  same  cate- 
gory as  argentiferous  copper  ores  and  argentiferous 
galena.  It  is  a  significant  fact  that  platinum  occurs  in 
a  copper  org^  southern  Utah  and  to  a  small  extent  in 
the  copper  ores  of  Ely,  Nevada. 

Considerable  prospecting  has  been  done  in  the  neigh- 
borhood, but  with  no  practical  results.  It  is  doubtful, 
however,  if  many  platinum-palladium  assays  have  been 
carried  out,  and  most  of  the  test  pitting  was  done  be- 
fore the  platinum  discovery  was  made.  The  cost  of  a 
platinum  assay  is  prohibitive  from  the  prospector's 
point  of  view,  from  $5  to  $35  being  the  usual  charge. 
An  assay  for  the  above-named  five  elements  costs  $25. 
The  assay  is  made  with  from  5  to  10  A.T.  in  the  man- 
ner of  a  crucible  gold  assay,  and  the  button  analyzed 
by  wet  methods.  An  ordinary  assay  may  be  made  for 
guidance  in  prospecting,  and  the  small  button  tested 
qualitatively.  Both  platinum  and  palladium  give  richly 
colored  salts,  a  designation  particularly  applicable  to 
the  iodide.  Ordinarily,  the  prospector  depends  upon 
panning,  which,  in  ores  like  those  of  the  New  Rambler, 
indicates  nothing  of  value.  Perhaps  in  other  regions 
the  same  thing  may  happen.  Some  placer  gold  work 
was  carried  out  in  the  district,  but  before  platinum  was 
recognized  as  being  a  constituent  of  the  ores.  The 
underlying  peridotite  carries  0.6%  iron,  in  the  form  of 
magnetite  and  martite,  and  0.014%  copper,  with  prac- 
tically no  platinum  and  palladium. 


Mining  in  Isle  of  Pines  Has  Future 

The  Isle  of  Pines  promises  to  become  an  important 
producer  of  iron,  copper,  and  other  ores,  says  Commerce 
Reports.  Eleven  mines  have  already  been  located, 
though  only  two  are  being  actively  developed.  At  one 
of  these,  an  iron  mine  near  Nueva  Gerona,  shafts  have 
been  sunk  to  a  depth  of  117  ft.,  and,  apparently,  fine  ore 
is  being  found.  Assays  of  samples  of  this  ore  are  being 
made  in  the  United  States  and  Cuba.  A  copper  mine, 
also  near  Nueva  Gerona,  only  awaits  the  arrival  of  the 
necessary  machinery  to  begin  development  work. 

Little  has  been  done  at  the  other  mines,  chiefly  be- 
cause their  boundaries  have  not  yet  been  officially  estab- 
lished. The  chief  Cuban  government  mining  engineer 
has  arrived  in  the  island,  accompanied  by  two  assistants, 
and  the  work  of  establishing  the  boundaries  is  now  un- 
der way.  The  Cuban  government  is  taking  a  most  active 
interest  in  the  development  of  these  mines,  four  of 
which  are  said  to  be  owned  by  Americans,  with  an 
American  engineer  as  manager,  and  the  others  by 
Cuban  corporations. 


*Box  4S2,  En  Paao,  TexAa. 


Remember  the  Comfort  Fund  of  the  27th  Engineers. 
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Controlling  the  Drawing-Off 
In  Caving  Stopes 


By  a.  B. 


The  successful  removal  of  ore  from  large  caving 
or  shrinkage  stopes  has  been  accomplished  by 
the  use  of  charts  which  depict  the  ore  contained 
in  the  chutes  and  the  stope  above.  By  system- 
atically keeping  track  of  the  ore  removed  from 
each  chute,  and  regulating  the  amounts  as  re- 
quired, it  has  been  possible  to  maintain  9k  even 
top  contour  of  the  ore,  thereby  insuring  a  better 
extraction  than  would  be  possible  under  a  hap- 
hazard method.    Details  of  a  drawing^off  chart. 


IN  DRAWING  ore  from  large  caving  or  shrinkage 
stopes,  it  is  essential  that  the  ore  be  drawn  evenly, 
or  on  a  definite  angle,  in  order  to  minimize  ad- 
mixture of  the  ore-  with  the  waste  overburden.  If 
the  drawing-off  in  such  a  body  is  done  in  an  unsys- 
tematic manner,  as  shown  in  Fig.  1,  the  ore  may  draw 
down  through  narrow  funnels  in  many  of  the  chutes, 
and  further  drawing  will  pull  only  waste,  or,  at  best, 
a  mixture  of  ore  and  waste.  On  the  other  hand,  if 
all  chutes  are  emptied  evenly,  as  shown  in  Fig.  2,  the 
contact  between  the  broken  ore  and  the  crushed  capping 
will  present  a  wavy  outline,  and  the  tendency  toward 
piping  will  be  offset  bj'  drawing  from  adjacent  chutes 

Several    methods    to    represent    the    amount    of    ore 
drawn   from  day  to  day  and  the  amount  left   in   the 


COLLECTING   DRIFT 


FIG.   1.     CROSS-SECTION  SHOWING  EFFECT  OF  UNEVEN 
DRAWING  FROM  CHUTES 

(a)  Shows  funneling  of  waste  capping  through  ore.     (b)   Shows 
uneven  mixture  of  ore  and  waste  in  drawing. 

chutes  in  such  stopes  have  been  tried.  One  scheme, 
as  shown  in  Fig.  3,  consists  of  a  flat  board  studded 
with  finishing  nails  which  are  spaced  at  intervals  cor- 
responding to  the  positions  of  the  chutes  underground. 
Iron  washers  are  placed  on  these  nails  and  built  up 
to  represent  the  height  of  the  ore  column  in  each 
chute.  Each  washer  represents  a  certain  tonnage  of 
ore,  so  that  the  stack  of  washers  signifies  the  height  of 
the  ore  column  in  a  chute,  and,  as  the  ore  is  drawn, 
washers    are    accordingly    taken    from    the    nails.      By 


glancing  along  the  top  of  the  board,  the  contour  of 
the  top  of  the  ore  pile  in  the  stope  can  be  noted  at 
any  time,  and  the  drawing-off  which  should  he  neces- 
sary to  preserve  the  evenness  of  the  stope  can  be 
accurately  determined. 

In  Fig.  3,  if  every  foot  in  height  of  ore  column  over 
a  chute  contains  10  tons,  each  washer  can  be  con- 
sidered as  representing  10  tons  of  one  foot  in  height, 
pnd   it  will   be  seen  that  chutes  A,  B,   C,  D,  and   E 


)«.  X  ^  ,i  CRUSHED      CAPPING" 


CHUTES 
COLLECTING    DRIFT 


FIG.   2.      CROSS-SIDCTION     SHOWING     WAVY     OUTLINE     AT 
CONTACT  OF  ORE  AND  CAPPING  OBTAINED  BY   SYSTEM- 
ATIC DRAWING  FROM  CHUTES 

contain  80,  100,  140,  100,  and  180  tons,  respectively. 
To  draw  these  chutes  so  that  the  columns  will  be  of 
equal  height,  chute  A  will  not  be  drawn,  20  tons  will 
be  taken  from  B,  60  from  C,  20  from  D,  and  100  tons 
from  E.  If  it  is  desired  to  draw  the  ore  on  an  angle 
of  20°,  80  tons  will  be  dravioi  from  A.  This  will  empty 
the  chute,  according  to  the  model,  and  waste  capping 
should  show  in  the  chute  mouth ;  60  tons  will  be  drawn 
from  B;  70  from  C;  D  will  not  be  drawn,  and  40 
tons  will  be  drawn  from  E  and  it  will  be  necessary 
to  begin  drawing  from  the  new  chute  F.  To  continue 
drawing  at  this  angle  at  the  rate  of  35  tons  per  day  per 
chute,  during  the  next  day  or  shift  B  will  be  drawn 
empty,  35  tons  removed  from  the  other  chutes,  excepting 
D,  from  which  only  30  tons  will  be  drawn,  and  a  new 


Section  across  Drawing.  Off  Model 
Each  Washer  represents  one  Foot  in  Height  and  iOTons  of  Ore 

X-x'isLine  to  which  Chutes  should  be  dratyn  to  make  them  all  avn 

and  keep  Top  of  Ore  Body  Level. 
Y-Y'is  Line  to  which  Chutes  should  be  drawn  to  establish  an  Angle 

of  ?0 '  while  the  Line 
Z-Z'  allies  the  Point  to  which  Chutes  should  be  drawn  during  ttKnext 

Teriod,  to  maintain  the  Angle,  and  keep  up  a  Production  of 

35  Tons  from  each  Chute  pulled. 

KIO.  3.   MODEL,  REPRESENTING  ORE  IN  CHUTES 
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chute  G  wiU  be  started,  from  which  20  tons  will  be 
drawn. 

Another  method  consists  of  a  board,  arranged  as 
shown,  but  instead  of  washers  being  used  small  pads 
of  paper  are  placed  over  each  nail  and  the  pads  num- 
bered from  the  bottom  upward  at  any  given  interval 
such  as  5,  10,  15,  or  similar  combinations.  The  original 
top  sheet  of  each  pad  gives  the  number  of  tons  in 
the  chute  before  the  drawing-off  begins.  If  the  in- 
ten'al  of  numbering  is  5,  then  every  time  five  tons  are 
drawn  from  any  chute  a  slip  of  paper  is  torn  from  the 
pad  and  the  topmost  sheet  indicates  the  number  left. 

In  order  to  watch  closely  the  drawing  of  a  large 
caving  stope  which  covered  an  area  of  225  x  400  ft., 
the  ore  from  which  was  to  be  drawn  through  1200 
chutes,  the  above  methods  were  considered,  but  were 
discarded  for  the  following  reasons:  (1)  The  top  of 
the  orebody  had  been  top-sliced,  and  it  was  realized 
that  considerable  timber  from  the  mat  and  old  raises 
would  be  drawn  through  the  chutes.    This  would  hinder 


To  overcome  these  difficulties  and  devise  a  system 
which  would  show  the  relation  of  one  drawing-off  drift 
to  another,  and  still  be  more  flexible  than  any  of  the 
above  plans,  it  was  decided  to  chart  the  daily  tonnage, 
making  the  use  of  a  separate  chart  for  each  drift. 

The  drawing-off  in  this  stope  was  done  along  tim- 
bered drifts  25  ft.  apart,  having  chutes  on  either  side 
of  each  drift  set.  The  drifts  were  run  north  and 
south,  and  each  set  was  numbered,  so  that  in  one  set, 
for  example.  No.  58,  there  would  be  two  chutes,  No.  58 
East  and  No.  58  West.  In  all  drifts  the  correspond- 
ing numbered  chutes  were  directly  opposite  each  other, 
so  that  the  raises  extended  from  any  east  chute  would 
connect  with  the  raise  extended  to  meet  it  from  the 
west  chute  of  the  same  number  in  the  next  drift.  This 
arrangement  facilitated  a  comparison  of  the  progress 
of  drawing-off  in  the  various  drifts  without  having  a 
model  of  the  whole  stope  spread  out. 

In  some  cases  a  slight  adjustment  was  necessary  in 
plotting  the  tonnage  removed  from  a  chute,  as  there 
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the  drawing  of  the  ore  from  the  chutes,  and  in  many 
cases  prevent  making  the  required  tally  for  each  shift. 
To  keep  a  record  of  small  tonnages  drawn  from  some 
of  the  chutes  would  require  too  many  washers  over 
each  nail,  as  each  washer  would  represent  one  or  two 
tons  only.  As  the  block  was  estimated  to  contain 
120,000  tons,  the  number  of  washers  required  would  be 
enormous.  (2)  To  show  1200  chutes  on  a  board  would 
require  too  much  space  and  the  operation  of  the  model 
would  be  cumbersome.  ("3)  The  effort  was  to  be  made 
to  draw  the  stope  on  a  definite  angle,  so  as  to  preserve, 
as  far  a.s  possible,  the  unity  of  the  mat  and  prevent 
admixture  of  the  ore  and  waste.  It  was  believed  that 
drawing  on  an  angle,  the  stope  could  not  be  closely 
watched  over  such  a  large  area  by  means  of  a  three- 
dimension  model,  and  by  means  of  the  paper  pads  it 
tculd  not  be  watched  at  all,  graphically. 


would  be  from  15  to  30  tons  more  pulled  from  a  chute 
than  it  had  been  estimated  to  contain.  This  excess 
tonnage  was  credited  not  to  the  chute  from  which  it 
was  drawn  but  to  the  adjacent  chutes  in  the  same 
drift,  or  to  chutes  in  adjacent  drifts  which  carry  the 
same  number  as  the  one  from  which  the  excess  was 
taken.  Generally  the  ore  was  credited  to  the  chute 
which  showed  the  removal  of  the  least  tonnage.  It 
may  be  stated  that,  after  having  pulled  nearly  75,000 
tons  from  the  stope,  in  no  case  has  this  method  of 
balancing  chute  tallies  failed,  and  in  every  chute  which 
has  been  abandoned  to  date,  old  timber  and  waste  have 
appeared  at  the  chute  door  within  five  to  ten  tons  of 
the  amount  estimated. 

The  reason  for  balancing  these  chutes  in  this  man- 
ner is  that,  owing  to  the  fact  that  timber  from  old 
raises  and  the  mat  is  annoying  to  the  chute  tenders, 
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it  is  not  possible  to  always  pull  the  tonnage  required 
from  a  chute.  This  irregularity  causes  the  ore  to  run 
into  those  chutes  which  have  been  pulled  the  most, 
concentrating  the  tonnage  in  these  chutes,  to  the 
detriment  of  those  giving  trouble  with  timber.  Such 
irregularities,    if   allowed   to    continue,   cause   mixture 


the  ore  computed  to  be  in  the  block  has  been  recov- 
ered and  the  admixture  of  waste  brought  the  total 
tonnage  drawn  up  to  105%  of  the  total  tonnage  of  ore 
estimated. 

Fig.  4  shows  the  form  of  the  drawing-off  chart  used 
for   each   drift,   and   Fig.   5   shows  the  appearance   of 


CHUTE  TALLIES 


STOPE    No. 

DATK 

Chute  No 

Cars  To  Be  Drawn 

Cars  Drawn — Day  Shift         | 

Cars  Drawn — Night  Shift         j 

'I'otal  Cars  Drawn 

Large 

Small 

Large 

Small 

Large 

Small 

Day  Shift  Boss_ 


Night  Sliift  Boss. 


FIG.  6.  TALLY  SHEET  FOR  THE  DRAWING  OF  ORE  FROM  CHUTES 


of  ore  and  waste  and  result  in  loss  of  ore;  and  it  is 
in  this  connection  that  the  drawing-oflf  charts  have 
given  the  best  service. 

Composite  samples  are  taken  daily  of  the  ore  drawn 
in  each  drift,  and  when  the  charts  show  that  only  30 
or  40  tons  remain  in  a  chute,  samples  are  taken  from 


LEVEL  OF  OLD  SLICES 


fe^/CRUSHEDx  CAPPING.';'^    \         ■'T^l'T^  SOLID    BROW    " 


FIG.   5.      CROSS-SECTION  OF  DRIFT  AS  SHOWN  BY  CHART 

that  chute.  When  the  assay  for  any  chute  reaches 
the  minimum  analysis  allowed,  and  if,  in  the  judgment 
of  the  bosses,  the  percentage  will  not  increase,  that 
chute  is  closed  and  abandoned. 

A  simple  calculation  will  show  what  proportion  of  ore 

and  waste  is  being  drawn  over  any  area,  and  solving 

these  equations  by  substitution  will  give  all  the  data 

needed,  and  from  which  percentages  may  be  obtained. 

Let  X  equal  tonnage   of  ore   drawn; 

A  equal  grade   of   ore   as   calculated   for   the 

block ; 
y  equal  tonnage  of  waste  drawn; 
B  equal  grade  of  waste  capping  immediately 

over  orebody; 
C  equal  tonnage  of  ore  and  waste  drawn  from 

area  as  shown  by  tonnage  records ; 
D  equal  grade  of  tonnage  drawn  from  area, 
as  shown  by  assay  records. 
Then  Z  +  7  =  C. 
And  AX  -^  BY  =  DC. 
The  success  in  the  use  of  these  charts  is  shown  by 
the  fact  that  of  the  area  already  abandoned,  90%  of 


that  drift  as  pictured  by  the  chart.  The  difference 
in  the  angle  of  actual  ore  pile  and  the  graphic  repre- 
sentation is  due  to  the  disproportionate  scale  of  the 
chart.  Fig.  6  shows  the  form  in  which  the  drawing-off 
requirements  for  the  day  are  given  to  the  bosses  under- 
ground. 

Rights  as  to  Stolen  Ore 

By  a.  L.  H.  Street* 

Where  persons  by  means  of  wrongful  underground 
workings  extract  ore  from  adjacent  property  and  sell 
it  to  a  smelting  or  refining  company,  the  right  of  the 
owner  of  such  property  to  hold  the  company  for  the 
value  of  such  ore  is  not  affected  by  the  question  whether 
the  guilty  persons  have  been  joined  with  the  company 
as  codefendants  or  not.  But  where  it  is  sought  to 
hold  the  buyer  of  ore  on  account  of  a  purchase  made 
from  one  who  was  lawfully  in  possession  of  the  ore 
under  contractual  relations  with  the  owner,  and  who 
made  wrongful  sale  thereof,  then  it  is  necessary  to  join 
such  person  as  a  codefendant  with  the  buyer.  These 
points  were  decided  recently  by  the  Colorado  Supreme 
Court  in  the  case  of  Hicks  vs.  American  Smelting  and 
Refining  Co.  {172  Pacific  Reporter,  1055). 


New  Illinois  Hoisting  Record 

By    H.    a.    WHEELERf 

Orient  No.  1  coal  mine,  in  Franklin  County,  111.,  has 
just  made  the  remarkable  record  of  producing  32,514 
tons  in  one  week  of  six  days,  on  a  single  shift  "of  eight 
hours  per  diem.  This  is  a  daily  average  of  5149  tons, 
and  the  biggest  day's  output,  on  Oct.  10,  was  6008  tons. 
The  shaft  is  600  ft.  deep,  and  4-ton  cars  are  employed, 
with   self-dumpers    in   the   tipple. 

This  achievement  indicates  a  hoisting  rate  of  three 
trips  per  minute,  from  one  of  the  deepest  shafts  in 
Illinois.  It  is  the  highest  record  for  the  state,  if  not 
for  the  world. 


•Attorney  at  law,  820   Security  Bldg.,   Minneapolis.   MlnneioU. 
t408  Locust  St.,  St.  Louis,  Missouri. 


904 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  106,  No.  21 


Grease  Amalgamation  of  Gold  * 

By  H.  a.  White 

Consideration  of  the  possibility  of  using  grease  as  a 
substitute  for  mercur\'  in  the  amalgamation  of  gold,  does 
not,  because  of  that  substance's  characteristics,  warrant 
expectation  of  successful  application,  but  attention  maj' 
be  directed  to  the  process  in  use  at  Kimberley  and  the 
Premier  mine  for  recoverj^  of  diamonds  by  means  of 
grease  tables.  It  must  be  borne  in  mind  that,  although 
the  physics  of  amalgamation  is  largely  unexplored  ter- 
ritory, in  the  main  the  practical  effect  is  to  use  prefer- 
ential adhesion  as  a  means  of  concentration.  In  order 
to  get  an  idea  of  the  forces  thus  brought  into  play,  the 
following  experiments  were  made: 

A  piece  of  mill  gold  was  rolled  flat,  and  a  square  of 
2  cm.  side  was  cut  from  it  and  mounted  on  wood  in  such 
a  manner  that  a  free  gold  surface  could  be  suspended 
horizontally  from  the  beam  of  a  balance,  and  a  piece 
of  ordinary  banket  ore  was  ground  to  shape  to  enable 
a  similar  area  to  be  treated  in  the  same  way.  Each 
piece  had  thus  an  area  of  4  sq.cm.  and  an  effective  edge 
of  8  cm.  A  table  was  arranged  over  one  pan  of  the 
balance  upon  which  the  surface  to  be  tried  could  be 
placed,  and  the  other  arm  of  the  balance  carried  the 
counterpoise  of  lead  foil  and  the  additional  weights 
required  to  break  the  contact  made.  The  accompanying 
table  gives  the  results  obtained.  It  may  be  remarked 
that  free  fluid  surface  contacts  gave  consistent  results 
on  repetition,  but  that  the  figures  referring  to  grease 
or  amalgamated  plate  are  only  roughly  reliable.  It  ap- 
pears that  a  gold  surface  exhibits  greater  adhesion  to 
grease  or  oil  than  the  banket  ore  surface  tried ;  and  that 
a  thin  film  is  effective  in  accordance  with  the  formula 
expressing  the  force  with  which  two  surfaces  are  held 
together  by  a  film  of  liquid  between  them: 
2ATcosa 
d 

where  A  is  the  area  of  the  film,  B  its  circumference, 
?'  the  surface  tension,  d  thickness  of  film,  and  a  the 
angle  of  contact. 

FORCE  OF  ADHESION  BETWEEN  VARIOUS  SURFACES  AND   GOLD 
AND  BANKET  ORE  IN  THE  FORM  OF  SQUARES  OF  2  CM.  EDGE 


-  BT  sin  a 


Surface 

Distilled  water 

Thin  61m  of  distilled  water  on  glass 

Mineral  oil 

Banket, 

Grams 

1   55 

8.00 

1  07 
13.00 
60.00 

180.00 
200  00  + 

5  00 
25.00 

125  00 
200  00  + 

2  00 

Gold, 
Grams 

1.67 
15.00 

1   33 

Thin  film  of  mineral  oil  on  glass    

20.00 

Grease,  1  cm.  thick  on  wood 

Grease-,  0  5  cm.  thick  on  wood 

Thin  film  of  grease  on  wood 

Thin  film  of  grease  on  wood  under  water,  pressed  down 

by  its  own  weight 

After  5  min   

90.00 
190  00 
200.00  + 

10.00 
22  00 

Aft*T  3  hours    

45  00 

After  1 6  hours      

Firmly  pressed     

M«rrcury  (clean)      

200.00  + 
13  00 

-Mercury  under  water    

13  00 

Mercury  as  amalgamated  copper 

105  00 

Mercury  as  "wet"  amalgamated  c<^per 

Aft'-r  5 4nin   ,' 

160  00 
160  00 

Aft<»r  1 . 5  houn 

200  00  + 

The  grease  used  in  the  experiments  was  a  thick  dark 
residual  from  petroleum  distillation,  .soluble  in  petrol. 

Comparison  of  Grease-Plate  With  Mill 
Amalgamation 

A  free-milling  test  of  a  screen  sample  assaying  9.6 
dwt.  .showed  41.6';  extraction  after  shaking  10  min. 
with    mercury.      This    grade    would    show    in    the    mill 


about  50%  extraction.  Ten  assay  tons  of  the  same 
material  was  dropped  into  2  in.  of  water  standing  in 
a  pan,  the  bottom  of  which  was  thinly  coated  with 
grease.  It  was  shaken  thoroughly,  and  immediately 
washed  off  with  a  strong  stream  of  water,  which  took 
away  all  but  a  few  specks,  which  glistened  on  the  grease 
and  showed  gold  and  pyrite  under  the  microscope.  The 
tailing  caught  in  another  pan  showed  practically  no  loss 
on  re-weighing  and  yielded  31.5%  extraction,  the  bulk 
of  the  loss  being  recovered  from  the  grease.  The 
greater  part  of  the  pyrite  was  not  apparently  retained 
by  the  grease,  contrary  to  expectation. 

Working-Scale  Test 

One  of  the  three  "overflow"  tables  attached  to  a  tube 
mill  was  covered  over  with  a  wooden  board  (4  ft.  6  in. 
X  4  ft.  9  in.),  on  which  was  spread  a  coating  of  grease, 
and  the  usual  stream  of  pulp  was  run  over  for  24  hours, 
and  left  untouched.  The  grease  collected  39  gm.  of 
concentrate,  carrying  1250  oz.  gold  per  ton;  and  the 
total  gold  represented  only  6%  of  the  gold  expected  on 
that  plate.  The  experiment  was  then  repeated,  with 
the  modification  of  removing  grease  and  concentrate 
every  12  hours.  The  grease  collected  430  gm.  of  con- 
centrate, carrying  540  oz.  of  gold  per  ton,  and  the  total 
gold  represented  25%  of  the  gold  expected  for  that 
plate. 

The  experiment  was  again  repeated,  with  the  modifica- 
tion of  removing  grease  and  concentrate  every  two 
hours.  The  grease  collected  468  gm.  of  concentrate, 
carrying  535  oz.  of  gold  per  ton,  and  the  total  gold 
represented  28%  of  the  gold  expected  for  that  plate. 
A  continuous  grease-belt  system  might  be  expected  to 
give  better  results. 


•Ex'-erpl   from    tli»- 
nt  Houth  Africa. 


Journsil    of    the   t'hem.    Met.    ;in<l    .\liri     Sof. 


Oriental  Consolidated  Mining  Co. 

The  report  of  the  Oriental  Consolidated  Mining  Co., 
operating  in  the  Unsan  district  of  Korea,  for  the  year 
ended  June  30,  1918,  shows  that  the  company's  three 
mills — the  Tabowie,  Taracal,  and  Maibong — crushed 
303,672  tons  of  ore,  with  a  gold  content  value  at  $5.90 
per  ton.  Two  hundred  stamps  were  in  operation  for 
337  days,  23  hours  and  4  minutes,  and  the  amount 
crushed  per  stamp  per  24  hours  amounted  to  4.49  tons. 
After  amalgamation,  by  which  the  grade  of  ore  was 
reduced  to  $3.12  per  ton,  the  tailing  is  concentrated. 
The  concentrate  produced,  amounting  to  29,606  tons, 
was  cyanided.  A  summary  of  metallurgical  results  is 
as  follows: 

METALLURGICAL   RESULTS,  ORIENTAL   CONSOLIDATED   MINING 
CO.,FORYEAR  ENDED  JUNE  30,  1918 

Extraction  Recovery 

For  Ton  Per            Per  Ton  Per 

Milled  Cent.           Milled  Cent 

(iold  recovered  by  amalgamation $2, 78  47.  1 

Gold  extracted  by  concentration $2  55  43.2              .... 

CJold  recovered   by   cyanidation   of  con- 
centrate    2.13  36.1 

Total  recovery  in  bullion  form $4  91  83.2 

Average  milling  cost,  including  amalgamation  and 
concentration  expenses,  was  51c.  per  ton.  The  average 
cost  of  cyaniding  concentrate  was  $2.16  per  ton  treated, 
or  21c.  per  ton  milled.  The  average  mining  cost  in- 
curred at  the  five  mines  producing  ore  was  $1.83  per 
ton.  Ore  reserves  as  of  July  1,  1918,  were  estimated  at 
775,000  tons,  valued  at  $4,090,000.  The  report  is  ex- 
plicit, and  results  are  given  in  well-arranged  tables. 
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The  Porphyry  Coppers 
III — Mine  and  Equipment  Investment 


By  L.  H.  GOODWINf 


THE  porphyry  copper  mining  companies  have  not, 
as  a  rule,  published  detailed  statements  covering 
plant  costs.  The  annual  reports,  in  all  cases,  in- 
dicate the  gross  investment  in  plant,  but  generally  the 
subdivision  of  the  amount  among  mines,  milling,  and 
other  units  is  not  shovi^n. 

Utah  Copper  Co.  Has  a  Total  Plant  Investment 
OF  $32,417,725 

The  Utah  Copper  and  Chino  companies  are  excep- 
tions, and  each  year  publish  the  additional  investment 
for  each  unit  of  their  plant.  The  accompanying  data  in 
Table  I  have  been  compiled  from  the  Utah  reports,  and 
indicate  the  total  investment  as  of  1907,  vi^ith  yearly 
additions  from  1910  to  date.  In  addition  to  the  total 
investment  of  $24,568,713  in  mining  and  milling  proper- 
ties and  plants,  the  Bingham  and  Garfield  R.  R.  repre- 
sents a  net  expenditure  of  $7,849,012,  making  the  total 
in  property  and  plant  $32,417,725.  Depreciation  charges 
have  not  been  deducted  from  the  figures  here  presented. 

TABLE  I.  plant  COSTS,  UTAH  COPPER  CO..   1907-1917 

Mine 

Mine  Magna  Mill  Arthur  Mill      Surface  Leaching 

Year      Property          Plant             Plant        Equipment  Plant  Total 

1907  (o)                  (o)                  (o)                  (a)  (a)  $9,093,251 

1908  (o)                   (a)                   (a)                   (a)  (o)  10,286.083 

1909  (o)                   (a)                   (a)                   (a)  (a)  10.536,251 

1910  $8,205,766     $4,402,769     $1,342,238        $809,251  (o)         $14,760,023 

1911  95,563  140,955  885,368  93,232  (a)  1,215,121 

1912  15,500  243.969  785,589  75,062  (a)  1,120,120 

1913  4,000  284,213  451,892  77,322  (a)  817,427 

1914  645  142,713(b)       55,544(b)       75,680  1,351  275,933 

1915  42.825  108,I43(b)     365,238(6)       76,928  (a)  593,133 

1916  23,350  196,285(6)     628.844(6)     210,855  300.468       1,313.102 

1917  612,950  535.192(6)  2,082,283(6)      284,499  958,930       4,473,854 

Total,  $8,953,899     $6,054,239     $6,596,996     $1,702,829     $1,260,749  $24,568,713 
Plant  and  equipment  sold,  replaced  or  abandoned  during  1917 396, 268 

Net  book  value  as  of  Dec.  31,1917 $24, 1 72,445 

(o)  No  expense  incurred;  or,  if  incurred,  not  separately  reported. 
(6)  Expenditures  for  purchase  of  lands  for  tailings  disposal  were  prorated 
equally  to  the  Magna  and  Arthur  plants. 

Taking  as  a  basis  the  year  of  maximum  production, 
1917,  during  v^^hich  12  542,000  tons  of  ore  was  milled, 
Table  II  indicates  plant  costs  per  ton  of  yearly  capacity. 

TABLE  n.  UTAH  COPPER  CO.'S  PLANT  COSTS  PER  TON  OF  YEARLY 
CAPACITY,  AS  OF  DEC.  31,  1917 

Per  Cent,  of    Investment 
Investment  Total        per  Ton  Year 

Property $8,953,899  22.0  $0,714 

Deferred  stripping  expense 8,300,040  20.4  0  661 

Concentrators 12,651.235  31.0  1.009 

Mine  .surface  equipment 1,702,829  4.2  0.136 

Leaching  plant 1,260,749  3.1  0   105 

Railroad 7,849.012  19.3  0.626 

Totals $40,717,764  100  0  $3.25 

The  item  of  deferred  stripping  expense  is  not  essen- 
tially different  from  that  for  development  in  under- 
ground mining,  and  is  included  in  the  figure  represent- 
ing the  total  investment  required  to  attain  the  present 
rate  of  production. 

Regarding  depreciation,  the  Utah  Copper  Co.  first  set 
up  a  reserve  in  1913,  charging  5%  of  the  total  cost  of 
all  plants  and  equipment.  This  rate,  or  a  comparably 
nominal  one,  was  maintained  until  1916;  but  in  1917, 

♦Parts  I  and  II  of  this  article  appeared  in  the  Nov.  2  and 
Nov.   16  issues,  respectively. 

tMining  engineer  with  Rogers,  Mayer  &  Ball,  42  Broadway, 
New  York. 


owing  doubtless  to  the  new  Federal  tax  rulings,  a  hiv-'her 
rate  was  established.  To  the  end  of  1917,  a  total  of 
$3,385,759  had  been  placed  in  depreciation  reserves. 

Table  III  contains  a  segregated  statement  of  Chine's 
investment  to  date,  with  the  unit  costs  of  its  various 
plants  per  ton  on  the  3,608,100  tons  milled  in  1917. 

TABLE  III.     CHINO   COPPER    CO'S.    PLANT    I.NVESTMENT    AS    OF 


DEC.  31,   1917 


Total 

Investment 

$1,802,796 

152,015 

268.290 

686,470 

106.219 

2,910.197 

7,112,813 

1,660,868 

Total $14,699,668 

Less  abandonments,  etc.,  charged  to 

income 362,250 


Original  mine  and  mill  property. . 

.Additions  to  mine  property 

DrillinK  exponse 

Surface  development 

Undorground  development 

Deferred  stripping  charges 

Hurley  plant  construction 

Mine  building  and  equipment. . . . 


Per  Cent,  of 
Total 
12.6 

I    I 

1.8 

4  8 

0.7 
20  3 
49.6 
116 

102  5 

2.5 


Investment 

Per  Ton  of 

Caparity 

$0  500 

0  042 

0.075 

0    190 

0.029 

0  806 

1.972 

0.460 

$4,074 

0.100 


Net  total $14,337,418 


$3  97 


nevada  consolidated's  plant  costs  higher  than 
Those  of  Other  Steam-Shovel  Mines 

The  plant  costs  of  the  Nevada  Consolidated  Copper 
Co.  .serve  as  another  example  of  a  steam-shovel  mine,  but 
Nevada  Consolidated's  operations  differ  from  those  of 
the  Utah  Copper  Co.  in  that  they  are  of  smaller  extent 
and  of  shorter  indicated  longevity,  with,  consequently, 
a  more  limited  period  in  which  to  amortize  orebody  and 
plants.  The  Nevada  Consolidated  also  owns  its  own 
smeltery. 

The  total  and  depreciated  investments  in  property 
and  plants  are  summarized  in  Table  IV,  and  the  outlay 
per  ton  of  1917  mine  proauction  is  indicated.  Applied 
to  the  4,064,095  tons  milled,  the  total  investment  of 
$25,895,953  represents  $6.37- per  ton.  Why  Nevada's 
investment  should  be  so  much  larger  per  ton  of  capacity 
than  Utah's  is  not  apparent.  It  may  be  noted  that  the 
proportion  of  the  total  investment  borne  by  the  various 
items  at  the  two  mines  agrees  rather  closely,  the  princi- 
pal differences  being  attributed  to  the  fact  that  Nevada 
owns  its  own  smeltery  and  that  Utah  maintains  the 
more  expensive  railroad. 

table  IV.     NEVADA  CONSOLIDATED  COPPER  CO.,  TOTAL  PLANT 
COSTS  AS  OF  DEC.  31,   1917 


Undepre- 
ciated 
Investment 
$6,187,285 

Depre- 
ciation 
Applied 

Per  Cent 
of 

Total 
23.9 

3.1 

21.0 
38   1 

13  9 
100  0 

Total 

nvestment 

per  Ton 

)1   522 

$3,521,015 
$2,666,270 

Net     

Mine  equipment  and  develop- 
ment  

791,947 

0.  195 

$197,992 
$593,955 

Net 

5,454,520 
9,867,880 

Deferred     charges,     stripping 

account     

Milling  and  smelting  plant 

1  341 

2  427 

$4,634,387 
$5,233,493 

$1,101,702 
$2,492,619 

Net                      

Railroad 

Less  depreciation 

Net 

3,594.321 
$25,895,953 

0  885 

Total  investment 

$6  37 
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The  underground  porphyries  do  not  publish  enough 
detail  of  plant  investments  to  permit  as  good  an  analysis 
as  is  possible  with  the  reports  covering  operations  at  the 
open-pit  mines.  Ray  Consolidated  published  detailed 
costs  in  1911,  and  Table  V  presents  those  data,  with 
unsegregated  figures  for  1917.  Tonnage  mined  in 
1917  was  3,621,233.  and  the  total  undepreciated  invest- 
ment represents  $6.73  per  ton — not  a  great  deal  more 
than  that  of  the  Nevada  Consolidated.  The  total  charge 
against  depreciation  was  $1,669,231  to  the  end  of  1917, 
which  includes  S33,447  carried  as  depreciation  on  rail- 
road plant. 

TABLE  v.     R.A.Y  CONSOLIDATED  PLANT  COSTS.   1911  AND   1917 


Total 
Investment 
Property:  1911 

Original  pro{>erty  acquired $5,171,730 

MiU  sites  and  mining  rlaims. . .  177,257 

Reconstruction  of  old  plant.. .  .  612,043 

Gila  profierty  purchased 1,942,354 


TotAl $7,903,383 


Mine  development $2,120,491 

Construction  and  Equipment: 

Ray  mining  plant 1,269,275 

Hayden  milling  plant 3, 1 59,689 

Miscellaneous  expense 182,476 


Totel    $4,611,440 

Railroad 1,007,490 


Total $15,642,805 


Total 

Investment 

1917 


$8,719,313 
$6,044,968 


$7,902,832 
1,693,676 

$24,360,789 


1917 

Investment 

per  Ton  of  1917 

Capacity 


$2.41 
$1.67 


2   18 
0.47 


$6.73 


Inspiration  Consolidated 


The  Inspiration  Consolidated  Copper  Co.  does  not 
give  subdivided  costs  in  its  reports,  but  the  meager  in- 
formation that  it  does  publish  is  of  interest  because 
the  report  covers  the  operations  of  a  thoroughly  modern 
plant,  recently  brought  to  capacity  in  a  remarkably 
short  time  after  production  was  begun.  During  1916. 
5,316,350  tons  was  milled  from  this  mine,  which  is  more 
representative  than  the  1917  performance,  owing  to  the 
reduced  tonnage  caused  by  the  strike  in  that  year.  The 
property  and  plant  investments,  as  of  Dec.  31,  1917, 
with  their  unit  costs  per  ton  of  1916  capacity,  are  aa 
follows:  Mines,  mining  claims  and  lands,  $17,110,201, 
or  $3.22  per  ton,  and  buildings  and  equipment  $8,355,- 
041,  or  $1  57  per  ton,  which  totals  $25,465,242  and  $4.79 
per  ton.  There  has  been  charged,  however,  a  total  of 
$3,579,312  as  reserves  for  depreciation  and  development, 
and  this  makes  the  apparent  total  of  the  investment 
$29,044,554,  or  $5.46  per  ton. 

The  Miami  Copper  Co.  publishes  its  plant  costs  in 
more  detail  than  the  other  underground  porphyries,  but 
its  method  of  bookkeeping  does  not  indicate  yearly  ad- 
ditions of  new  construction,  nor  deductions  for  depre- 
ciation, and  the  figures  are  therefore  not  comparable 
with  the  others  presented.  As  of  Dec.  31,  1916,  its 
total  investment  in  property  and  plants  was  $5,789,554, 
'which  represents  $3.14  per  ton  for  the  1,842  017  tons 
milled  in  the  year  1916,  but  becau.se  of  the  different 
Vxxjkkeeping  method  employed,  comparison  should  not 
be  made  with  the  other  mines. 


Hewitt  Pulp  Distributor 

The  even  distribution  of  pulp  is  of  vital  importance 
in  the  efficient  work  of  many  tv-pes  of  milling  and  met- 
allurgical apparatus.  At  the  Gold  Hunter  mill,  Mullan, 
Idaho,  a  "kidney"  pulp  distributor  was  first  u.sed  to  ap- 
portion the  pulp  to  the  eight  Callow  roughers,  but  it 


was  found  that,  as  the  feed  was  delivered  into  the  ro- 
tating box  with  considerable  velocity,  the  machine  fed 
by  the  compartment  in  line  with  the  feed  launder  re- 
ceived more  than  the  others,  and  the  machine  furthest 
away  the  least.  In  order  to  remedy  this  defect  a  feed- 
er, in  which  the  pulp  passes  down  through  the  center 
of  a  rotating  hopper  pipe,  was  designed  and  installed 
by  C.  L.  Hewitt. 

The  apparatus  was  originally  arranged  for  an  over- 
head drive  and  one  distributor  pipe,  but  the  Gold  Hun- 
ter machine  is  driven  from  underneath  and  has  two 
distributor  pipes,  one  of  which  screws  into  a  hole  on 
the  lower  side  of  a  bushing  in  one  arm  of  the  6-in.  cross, 
the  other  into  a  hole  on  the  upper  side  of  the  other 


DETAILS    OP   THE   HEWITT   PULP    DISTRIBUTOR 

arm.     In  this  way  one  pipe  gets  a  full  load,  and  the 
other  takes  any  excess  load. 

The  accompanying  drawing  illustrates  the  manner 
in  which  such  a  machine  may  be  constructed.  The 
equalizer  is  connected  to  a  vertical  shaft  by  means  of 
flanges.  The  speed  may  be  arranged  at  from  26  to 
30  r.p.m.,  and  the  stationary  box  divided  into  as  many 
compartments  as  there  are  machines  to  be  supplied 
with  feed.  This  type  of  distributor  is  suitable  for  split- 
ting a  stream  of  any  composition,  and  will  make  an  even 
division  of  the  pulp. 


Today   is   an   opportune   time   to   send   a   check   for   tha 
Comfort  Fund  of  the  27th  Engineers. 


November  23,  1918 
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The  Gold  Question 


THE  following  communication  was  addressed  to  a 
well-known  professor  of  economics  in  the  course 
of  a  private  discussion  of  this  subject.  It  is  pub- 
lished here  as  a  contribution  to  the  general  discussion 
of  this  important  question: 

I  have  received  your  letter  of  Oct.  23,  and  also  the  copy 

of  the  r of  March,  1912,  containing  your  article. 

The  latter  I  am  returning  to  you  in  accordance  with  your 
request.  I  have  been  very  glad  to  read  it,  for  I  find  that 
it  ties  you  to  the  quantity  theory  in  its  narrowest  sense, 
i.e.  as  relates  to  gold,  and  gives  me  some  heads  for  argu- 
ment with  you. 

Every  one  will  agree  that  a  price  expresses  the  ratio 
between  the  quantity  of  money  paid  for  goods  and  the 
quantity  of  goods  sold.  As  Hobson  says:  "This  theory 
admits  no  question,  and  requires  no  exposition.  It  neither 
raises  nor  solves  any  problems." 

But  the  controversy  about  the  quantity  theory  is  based 
upon  a  narrower  meaning,  and  both  you  and  Professor 
Fisher  finally  make  the  quantity  of  gold  the  governing 
factor  in  the  determination  of  prices. 

In  your  article  of  March,  1912,  you  say:  "Two  forces 
appear  likely  to  exert  a  strong  influence  for  some  time  to 
come  in  the  direction. of  higher  price  levels.  One  force  (a) 
is  a  continuation  of  the  present  large  and  increasing  gold 
production.  .  .  .  The  other  force  (b)  is  the  improve- 
ment of  our  monetary  and  banking  mechanism  in  such 
ways  as  to  increase  the  efficiency  of  money — a  result  equiva- 
lent in  its  influence  on  prices  to  an  increase  in  the  supply 
of  money." 

(a)  Since  you  wrote,  prices  have  increased  the  most  stu- 
pendously in  modern  history,  but  gold  production  has  been 
halting  and  then  actually  diminishing.  Does  not  this  in- 
validate  your   first  statement? 

(b)  Admitting  that  a  given  gold  supply  may  be  made 
the  means  of  a  more  actively  working  mechanism,  as  is 
correctly  suggested,  why,  if  what  is  called  inflation  be 
such  a  bad  thing,  if  high  prices  be  so  objectionable  (cer- 
tainly they  are) — why  do  not  the  bankers  put  on  the 
brakes?  Even  within  the  last  three  months  the  issue  of 
Federal  Reserve  notes  has  been  greatly  increased  in  rela- 
tion to  the  gold  holdings.  Why?  Was  it  intentionally  to 
put  up  prices?  Why  is  the  Treasury  Department  so  eager 
to  augment  its  gold?  Why  has  gold  supply  practically 
been  impounded?  Why  has  an  embargo  been  put  on  the 
exportation  of  gold?  Why  has  the  industrial  use  of  gold 
been  prohibited? 

If  increased  gold  production,  and  consequently  increased 
money  supply,  are  primarily  responsible  for  raising  prices, 
by  virtue  of  the  increased  quantity  of  money,  how  do  you 
account  for  the  fact  that  it  is  during  the  periods  of  high 
prices  that  discount  rates,  i.e.  the  hire-price  of  money, 
are  also  high?  This  is  the  case  at  present  and  it  has  been 
characteristically  the  case  in  the  past. 

Referring  to  historical  data,  such  a  chart  as  you  offer 
in  your  article  is  too  rough  wherefrom  to  draw  any  reli- 
able conclusions.  You  are  doubtless  aware  that  the  U.  S. 
Mint  and  the  Engineering  and  Mining  Journal  are  the  only 
original  authorities  of  continuous  record  as  to  world's  gold 
pi'oduction.  Their  figures  are  substantially  in  consonance. 
You  will  find  in  E.  &  M.  J.  of  Nov.  28,  1908,  in  a  paper 
by  me  on  "Has  the  Value  of  Gold  Depreciated,"  and  in 
the  E.  &  M.  J.  of  May  14,  1910,  in  a  paper  by  me  on  "A 
Contribution  to  the  Question  of  Prices,"  accurate  charts 
of  gold  production,  index  numbers,  etc.  If  you  will  take 
the  trouble  to  examine  these  carefully  detailed  diagrams 
you  will  find  a  close  parallelism  of  Sauei'beck's  index  num- 
ber and  the  Bank  of  England  rate,  and  scarcely  any  be- 
tween either  of  them  and  the  world's  gold  production.  But 
you  will  find  that  in  comparing  the  world's  gold  produc- 
tion with  that  of  iron,  copper,  lead,  and  zinc  from  1869 
to  1909,  there  was  a  steady  falling  behind  in  the  case  of 
gold,  lending  color  to  the  belief  that  the  production  of 
gold  did  not  increase  fast  enough  and   that  there  was  a 


real  need  to  improve  the  mechanism  of  monetary  and  bank- 
ing systems. 

The  data  of  production  that  I  have  cited  to  you  go  as 
far  back  as  annual  statistics  exist,  about  70  years  in  the 
case  of  gold,  about  50  years  as  to  the  baser  metals.  Do 
I  go  too  far  when  I  say  that  the  facts  do  not  support  your 
doctrine? 

How  do  you,  moreover,  account  for  the  wide  differences 
in  the  exhibition  of  index  numbers  upon  dissection?  An 
index  number  that  gives  a  certain  line  as  a  composite  may, 
and  in  fact  does,  give  very  different  lines  when  resolved 
into  metals,  foodstuffs,  etc.  If  money,  and  money  alone, 
be  the  causative  factor,  ought  not  all  commodities  to  rise 
more  nearly  alike?  I  have,  in  a  previous  letter,  inquired 
how  you  account  for  the  behavior  of  rubber  and  coffee  even 
since  1914.' 

I  grant  that  any  great  increase  in  the  quantity  of  paper 
money,  when  credit  may  have  been  impaired,  as  in  the 
present  case  of  Russia,  may  cause  the  prices  of  commodi- 
ties to  rise  in  terms  of  such  depreciated  currency.  Nor 
will  I  deny  that  the  increase  in  the  quantity  of  gold  has 
some  effect  on  prices,  though,  by  comparison  with  the  ag- 
gregate of  business,  that  effect  can  be  scarcely  more  than 
infinitesimal.  But  this  is  simply  to  concede  that  phase  of 
the  quantity  theory  that  is  self-evident  truth.  Moreover, 
there  will  be  no  inconsistency  in  the  admission  that  a  large 
new  yield  of  gold  easily  won  from  rich  placers  might  tem- 
porarily depreciate  its  value.  Even  more  so  the  discovery 
of  great  treasure  troves,  as  in  the  16th  Century.  We  might 
go  further  and  conceive  that  a  scientific  discovery  that 
would  permit  iron  to  be  transmuted  into  gold  would  reduce 
the  value  of  gold  to  that  of  iron.  But  these  are  conjectures 
that  have  nothing  to  do  with  conditions  that  have  existed 
during  the  last  50  years,  or  exist  now,  or  with  what  we 
have  reason  to  expect. 

You,  and  other  exponents  of  the  quantitative  theory,  re- 
gard gold  as  the  master.  Nay,  more,  you  attribute  to  it, 
in  the  words  of  Yves  Guyot,  a  miraculous  character.  Your 
opponents  regard  it  not  as  a  master,  but  as  a  servant.  I 
am  aware  whither  their  logic  may  lead.  A  servant  may 
be  discarded  in  favor  of  another  one,  or  of  some  improved 
mechanism.  "Modern  money,"  says  Hobson,  "is  becoming 
essentially  'token'  in  its  character,"  and  he  adds  that  "gold 
itself  when  used  as  money  is  sinking  from  its  old  character 
of  intrinsic  value  and  becoming  a  form  of  token  money," 
but  he  admits  that  "for  purposes  of  international  com- 
merce the  present  position  of  gold  is  such  that  a  financial 
crisis  of  any  broad  character  must  for  a  time  put  general 
prices  upon  this  basis."  Mr.  Larkworthy,  chairman  of 
the  Ionian  Bank,  goes  much  further  and  in  his  last  annual 
address  advocated  the  demonetization  of  gold  and  substi- 
tution of  a  paper  currency  based  on  the  liquid  wealth  of 
the  respective  countries,  i.e.  a  mobilization  of  liquid  wealth. 
This  is  not  a  chimerical  and  impracticable  idea,  for  the  Greek 
currency  is  already  established  on  that  system.  Moreover, 
has  not  our  own  Federal  Reserve  banking  system  ap- 
proached it,  and  does  not  the  arbitrary  control  of  exchange 
between  London  and  New  York  reflect  something  of  this 
sort? 

But  we  are  stared  in  the  face  by  the  fact  that  the  nations 
of  the  world  have  issued,  or  will  have  to  issue,  approxi- 
mately 200  billions  of  obligations  that  are  payable  in  gold, 
that  all  the  gold  in  the  world  is  only  about  5%  of  those 
obligations  (as  Mr.  Jennings  has  luminously  pointed  out), 
and  that  the  production  of  gold  is  diminishing  seriously. 
Eventually  the  debtors  may  not  want  payment  in  gold,  but 
that  may  not  safely  be  assumed,  and  honesty  indicates 
proper  preparations  to  meet  the  obligations. 

The  idea  of  stimulating  gold  production  by  means  of  a 
subsidy  to  gold  miners  is  repugnant,  but  are  not  the  gold 
miners  entitled  to  friendly  consideration  in  view  of  the  cir- 
cumstances? You  say  laissez  faire,  that  the  situation  is 
just  what  it  ought  to  be  according  to  economic  law;  but 
the  governments  have  not  let  things  alone.     Gold  reserves 


iThe  prices  of  rubber  and  coffee  have  not  advanced  materially 
since  1914.     Indeed,  rubber  has  declined. 
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have  been  impounded  and  the  gold  producers  have  been 
deprived  of  their  rights  as  free  agents.  It  is  possible  that 
they  have  been  deprived  of  a  premium  on  their  product, 
although  of  that  we  cannot  be  sure;  but  certainly  they 
have  been  denied  the  right  to  export  their  product  to 
countries  where  they  could  have  obtained  the  benefit  of 
exchange  amounting  to  the  same  thing.  Why  would  an 
encouragement  of  gold  production  with  which  to  settle  ad- 
verse trade  balances  be  any  more  of  a  tax  upon  the  public 
than  the  manufacture  of  pianos  for  the  same  purpose? 

This  country,  and  the  world,  is  going  to  be  called  upon 
to  cope  with  economic  and  financial  problems  of  tremendous 
import.  It  is  the  duty  of  economists  to  give  careful  con- 
sideration to  them  and  to  revise  previous  opinions,  if 
necessary,  in  order  not  to  be  swayed  by  prejudice  in  advis- 
ing against  the  general  good.  The  fact  that  American 
professional  economists,  in  the  majority,  uphold  the  quan- 
tity theory  of  money  should  not  lead  them  to  disregard  the 
representations  of  Laughlin,  Hobson,  De  Launay,  Yves 
Guyot,  and  others,  to  speak  only  of  contemporary  authori- 
ties, especially  inasmuch  as  we  are  able  to  show  you  that 
as  to  the  general  relation  between  gold  production  and 
average  commodity  prices  over  the  period  of  about  70  years 
the  facts  do  not  suppo7't  your  contentions,  and  as  recently 
as  1906-10,  Professor  de  Launay,  as  well  as  myself,  was 
pointing  out  the  probability  that  gold  production  had  not 
been  increasing  fast  enough.  W.  R.  Ingalls. 


Granby  Consolidated  Mining,  Smelting 
And  Power  Co.,  Ltd. 

The  annual  report  of  the  Granby  Consolidated  Min- 
ing, Smelting  and  Povi^er  Co.,  Ltd.,  for  the  year  ended 
June  30,  1918,  indicates  that  large  coal  measures  have 
been  acquired,  situated  on  Vancouver  Island,  and  that 
coke  ovens  are  now  being  constructed  at  Anyox,  B.  C, 
which  are  expected  to  be  in  operation  by  Jan.  1,  1919, 
and  to  be  capable  of  producing  250  to  300  ton?  per  day. 

The  total  amount  of  ore  smelted  was  1,468,393  tons 
from  the  company's  own  mines,  and  25,722  tons  from 
other  sources.  The  metal  produced  amounted  to  44,- 
685,001  lb.  copper,  550,163  oz.  silver,  and  30,730  oz.  gold. 

Gross  receipts  amounted  to  $11,644,310.65,  which, 
after  the  usual  deductions,  left  net  profits  carried  to 
surplus  account  of  $1,527,132.95,  making  a  total  for  this 
account  of  $4,929,459.67,  out  of  which  dividends  were 
paid  amounting  to  $1,500,042.  Ore  reserves,  as  of 
June  30,  1918,  were  estimated  as  follows: 

GRANBY  CONSOLIDATED  ORE  RESERVES,  JUNE  30,  1918 

Tons 

Ore  rontaining  from  3  to  5%  copper 64,740 

Ore  containing  from  2  to  3%  copper 10,480, 1 50 

Ore  containing  from  I  to  2%  copi>er 3,017,713 

Ore  cootaining  leaa  than     I  %  copper 9,968,605 

Total 23.531,208 

Development  at  all  the  mines  has  been  curtailed  con- 
siderably because  of  the  shortage  of  labor,  but  enough 
diamond  drilling  and  other  work  has  been  carried  on 
to  enable  sufficient  ore  to  be  exposed  for  the  immediate 
requirements  of  .shipments. 


Manganese  Near  Green  River,  Utah 

The  U.  S.  Geological  Survey  has  just  reported  the 
results  of  a  reconnaissance,  made  by  J.  T.  Pardee,  dur- 
insr  May,  1918,  of  400  square  miles  in  the  Green  River 
district  .south  of  the  Denver  &  Rio  Grande  RR.  between 
Thompson  and  Green  River,  Utah.  The  work  included 
an  examination  of  20  manganese  mines  and  a  detailed 
survey  of  four  squar*-  mile,    in  the  vicinity  of  the  C.  F. 


&  L  mine,  made  in  order  to  facilitate  a  close  estimate 
of  the  ore  reserves. 

The  manganese  ore  occurs  as  irregular  lenses  or 
"blankets"  that  lie  a  few  feat  below  the  ■^m-face  along 
the  bedding  planes  of  a  gypsiferous  calcareous  red 
sandstone  near  the  middle  of  the  McElmo  formation 
(Jurassic?)  ;  as  veins  and  nodular  concretions  along 
joints  below  the  blankets;  and  as  fragments  in  the  soil, 
residual  from  the  weathering  of  ore  of  the  two  forms 
first  mentioned.  From  a  point  near  Green  River  the 
outcrop  of  the  manganiferous  beds  runs  in  general 
southeastward  about  25  miles  and  thence  apparently 
swings  northeastward  around  the  La  Sal  Mountains. 

Manganese  occurs  rather  persistently  along  the  part 
of  the  bed  that  was  examined,  but  only  in  places  is  it 
pure  enough  or  in  bodies  large  enough  to  be  considered 
ore.  Few  of  the  blanket  deposits  are  more  than  50  ft. 
long,  and  most  of  them  measure  20  ft.  or  less.  Gen- 
erally they  are  closely  spaced  for  a  mile  or  two,  forming 
rich  or  workable  areas  that  are  separated  by  long,  barren 
stretches.  Ordinarily  the  workable  blankets  range  in 
thickness  from  two  to  six  inches,  but  a  few  reach  a 
thickness  of  three  feet.  Loose  fragments  of  ore  are 
scattered  over  thousands  of  acres,  but  owing  to  varia- 
tions in  their  distribution  and  in  the  proportion  of  frag- 
ments of  rock  mixed  with  them,  only  comparatively 
small  areas  are  apparently  workable  under  present 
conditions. 

The  bulk  of  the  ore  has  the  properties  of  pyrolusite, 
which  is  probably  secondary.  Wad  is  widespread  but 
not  abundant,  and  rhodochrosite  occurs  sparingly  in 
two  mines.  Many  of  the  blanket  deposits  appear  to  be 
almost  pure  manganese  dioxide.  The  ore  generally  con- 
tains less  that  li%  of  iron,  little  phosphorus,  and  from 
a  trace  to  one-half  of  1%  or  more  of  copper.  The 
residual  ore  in  the  soil  generally  contains  40%  or  more 
Mn,  from  8  to  15%  SiO„  and  less  than  2%  Fe. 

In  May,  1918,  three  operators  were  producing  400  to 
600  tons  of  high-grade  manganese  ore  a  month.  Most  of 
this  came  from  the  C.  F.  &  L  and  Salt  Wash  mines, 
operated  by  the  Green  River  Mining  Co.  The  other 
active  operators  were  the  Needles  Mining  Co.  and  J.  B. 
Fonder.  The  deposits  are  worked  solely  by  open  pits. 
The  bedded  deposits  (blankets)  bear  an  overburden 
ranging  in  thickness  from  a  few  inches  to  six  feet, 
which  is  stripped  off.  Residual  fragments  of  manganese 
ore  are  separated  from  the  soil  by  dry  screening  and 
hand  picking. 

Mr.  Pardee  estimates  that  7300  tons  of  high-grade 
ore,  containing  more  than  40%  Mn,  is  available  for 
mining  under  present  conditions  and  without  modifica- 
tion of  existing  methods.  In  addition,  22,500  tons, 
chiefly  in  the  residual  surface  deposits,  are  possibly 
available  to  mining  under  improved  conditions  or  meth- 
ods. About  5000  tons  of  ore  containing  from  15  to  40% 
manganese   and   considerable   lime   is   also   available. 


Unground  Flint,  Flints  and  Flintstones  to  the  extent 
of  about  15,000  tons  and  valued  at  $197,150  were  imported 
for  consumption  in  1917,  according  to  the  U.  S.  Geological 
Survey.  About  10%  of  this  was  "boulder  flints,"  ground 
for  use  in  ceramic  wares.  Thus  more  than  50%  of  the 
30,000  tons  of  tube-mill  lining  and  grinding  pebbles  used 
in  the  United  States  in  1917  was  of  domestic  origin.  Domes- 
tic substitutes  have  proved  as  cheap  as  and  more  satisfac- 
tory than  imported  materials. 
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A  Dry-Concentration  Plant  in  Arkansas 


By  TOM  SHIRAS* 


THE  dry-process  concentrating  plant  which  was 
put  in  operation  at  Yellville,  Ark.,  in  the  north 
Arkansas  zinc  and  lead  district,  recently,  by 
Sutton,  Steele  &  Steele,  is  the  first  of  its  kind  to 
be  installed  in  the  state.  Although  constructed 
primarily  as  a  demonstration  plant,  it  will  be  oper- 
ated as  a  custom  concentrator  for  a  number  of  small 
mines,  which  are  without  mill  equipment,  within 
a   radius   of  five   miles   of  Yellville. 

The  mechanical  equipment  consists  of  a  gyratory 
crusher,  a  rotary  drier,  two  sets  of  27-in.  rolls,  a 
de-duster,  a  screenless  sizer,  three  vibrating  screens, 
one  gravity  screen,  three  regular  exhaust  fans,  three 
dry-process  concentrating  tables,  a  belt  conveyor  for 
the  removal  of  the  tailings,  and  numerous  bins.  The 
power  is  furnished  by  two  65-hp.  boilers,  and  one  50- 
and  one  25-hp.  steam  engine,  the  larger  being  used 
to  drive  the  crushing  machinery,  the  smaller  to  drive  the 
concentrating  equipment. 

The  floor  space  required  for  the  tables  is  5i  x  11  ft., 
the  deck  being  5  x  8  ft.  Power  consumption  is  i  hp. 
per  table.  Air  is  used  as  the  supporting  medium  for 
the  deck  load,  instead  of  water;  and  the  machine  re- 
sembles in  appe:'i'ance  the  wet-process  concentrating 
table,  except  that  the  deck  is  perfectly  smooth  and  has 
no  riffles.  It  is  mounted  on  a  shallow  wind  chest, 
which,  in  turn,  is  mounted  on  the  running  gear,  and 
is  oscillated  lengthwise  with  a  i-in.  stroke.  There  are 
no  movable  parts  in  the  machine  except  the  head 
motion,  which  runs  in  oil.  By  virtue  of  springs,  on 
which  the  running  gear  rides,  standing  at  an  angle, 
there  is  a  slight  rise  to  the  deck  as  it  travels  forward. 
This  produces  a  progressive  movement  on  the  material, 
causing  the  pulp  to  travel  rapidly  across  the  deck.  The 
pulp,  being  dry,  separates  to  some  extent,  according  to 
the  friction  value  of  the  particles. 

The  air  is  blown  into  the  wind  chest  under  the 
deck  through  which  it  filters,  and  is  regulated  in  volume 
by  a  shutter  gate  on  the  intake,  enabling  the  operator 
to  use  such  amount  of  air  as  is  necessary,  depending 
on  the  mesh  of  the  material  being  treated.  The  air, 
passing  through  the  pervious  deck  from  the  chamber 
beneath,  instantly  expands,  forming  a  film  of  air  on 
top  of  the  deck,  which  stratifies  the  material  vertically 
immediately  it  reaches  there.  This  stratification  is 
according  to  the  specific  gravities  of  the  individual  com- 
penents  of  the  pulp,  the  lightest  material  being  raised 
to  the  top  and  the  heaviest  remaining  on  the  bottom, 
all  the  materials  of  intermediate  density  being  lifted 
to  their  respective  positions  between  these  two  ex- 
tremes. The  pulp,  having  been  stratified,  is  now  in 
position  to  be  concentrated  by  the  table. 

The  deck  of  the  table  is  adjustable  sidewise,  stand- 
ing higher  on  the  side  where  the  feed  is  delivered, 
and  gradually  pitching  to  the  opposite  side.  The  deck 
stands  about  f  in.  higher  at  the  discharge  end  than  at 
the  feed  end.  The  sidewise  inclination  causes  the  mate- 
rial to  fall  toward  the  low  side,  whereas  the  oscillation 
progresses  the  material  rapidly  toward  the  discharge 


end.  As  the  material  is  fed  on  to  the  table,  the  air 
tomes  through  the  porous  deck  and  stratifies  it,  the 
lighter  material  being  raised  to  the  top  of  the  mas.<j, 
and,  not  being  affected  by  the  oscillation  of  the  table, 
moving  forward  with  the  heavier  particles  beneath,  and 
naturally  falling  down  the  incline  with  greater  rapidity 
than  the  next  heavier  grains.  Consequently,  the  lighter 
material  must  come  off  nearer  the  feed  end,  in  a  diag- 
onal line  of  from  10  to  45"  from  the  feed. 

The  heaviest  material,  not  being  affected  by  the  film 
of  air  coming  from  beneath,  and  remaining  on  the  deck, 
is  pulled  forward  and  taken  out  from  under  the  mass 
first;  and  is  discharged  at  the  opposite  end  in  a  straight 
line  from  the  last  banking  bar  at  the  upper  side  of  the 
table.  Material  in  the  next  class  settles  down  and 
takes  its  place  immediately  below  the  zone  of  the 
heaviest  grains,  and  is  in  turn  pulled  out  from  under- 
neath the  mass,  carried  over,  and  discharged  next 
below  the  zone  of  heavier  material.  At  the  same  time 
the  gangue  or  lighter  particles,  being  held  at  the  top 
of  the  deck  load  and  not  so  radically  affected  by  the 
oscillation  of  the  table,  slide  to  the  low  side  of  the  deck 


•Mountain  Home,   Arkansas. 


DRY    CONCENTRATING   TABLE 

by  the  natural  law  of  gravity.  Thus  the  effect  of 
the  oscillation  on  the  stratified  pulp  is  to  form  it  into 
definite  zones  of  clean  mineral  and  gangue,  which  are 
discharged  at  the  opposite  end  of  the  table  from  the 
feed,  and  along  the  low  side.  Sliding  fingers  under  the 
railing  beneath  the  skirt  board  make  it  possible  for  the 
operator  to  divide  the  zones  at  any  point,  and  to  cut 
any  desired  product  from  the  table. 

The  screenless  sizer  consists  of  an  endless,  corrugated 
rubber  belt.  The  corrugations  are  graduated  from  ^2 
in.  in  depth  at  the  top  to  ^V  ^"-  ^^  ^^e  bottom.  The 
belt  will  handle  pulp  containing  sizes  as  coarse  as  ^-in. 
mesh.  The  machine  is  adjustable  from  an  incline  of 
from  26  to  38°  from  the  horizontal,  giving  all  the 
range  needed  for  any  kind  of  material.  Ten-sided  beater 
rollers  are  placed  every  6  in.  across,  under  the  belt, 
and  vibrate  it  slightly.  Being  run  at  the  rate  of  about 
90  r.p.m.,  they  strike  about  900  light  strokes  a  minute, 
and  cause  the  smaller  sizes  of  the  material  to  sift  down 
through  the  larger  sizes,  the  material  forming  its  own 
screen,  which  is  always  correct.  The  sifting  action 
stratifies  the  feed  according  to  volumetric  size,  the 
finest  sizes,  always  on  the  bottom,  being  naturally  the 
first  to  lodge  and  remain  in  the  grooves.  As  the  mass 
slowly  passes  down  over  the  belt,  the  next  coarser  size 
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lodges  in  the  next  grooves,  and  so  on.  The  grooves, 
being  graduated,  with  the  finest  at  the  top,  permit  the 
coarser  sizes  to  pass  on  until  they  reach  a  groove  large 
enough  to  hold  or  retard  them.  The  coarser  sizes  not 
being  held  or  retarded  so  much,  travel  down  the  incline 
faster  and  leave  the  belt  soonest.  The  sizes  held  in 
the  grooves  ride  forward  with  the  belt  according  to 
size.  Therefore  the  coarsest  size  will  come  off  at  the 
bottom  of  the  belt  nearest  the  feed  end. 

If  there  is  oversize  in  the  mass  too  large  for  the 
grooves,  it  will  travel  down  faster,  as  the  grooves  are 
too  small  to  retard  or  hold  it,  and  it  will  come  off 
the  belt  at  a  point  almost  in  line  with  the  feed.  The 
principle  of  the  operation  of  the  machine  is  that  every 


DE-DUSTER   USED    AT    TELLVILLE    PLANT 

particle  of  the  same  size  meets  the  same  resist- 
ance in  traveling  down  over  the  corrugations  of  the 
belt,  and  consequently  must  come  off  at  the  same  place. 
By  the  aid  of  movable  fingers  under  the  railing  in 
the  hopper  board,  these  sizes  are  divided  into  as  many 
products  as  may  be  desired.  The  screen  measures  6  x 
15    ft.,   surface   dimensions. 

The  drier  is  of  the  regular  Ruggles-Cole  type,  and 
the  rolls  are  the  usual  breaker  rolls  found  in  all  wet- 
proces.s  plants.  The  de-duster  is  a  galvanized-iron 
cylinder  bin  with  a  funnel  top  and  bottom,  at  the  largest 
place  being  approximately  4  ft.  in  diameter.  The  pulp 
iH  fe<l  in  on  the  left-hand  side,  near  the  top,  and 
pa-sses  slowly  down,  for  a  part  of  the  way  over  a 
series  of  three  steps  on  both  sides  of  the  machine,  to 


the  outlet  at  the  bottom.  The  air,  which  is  the  separat- 
ing medium,  is  fed  in  at  two  places,  one  on  each  side,  and 
directly  above  the  ore  outlet  at  the  bottom.  It  passes 
through  the  feed,  as  it  comes  into  and  through  the  de- 
duster,  three  times,  before  it  is  discharged.  The  dust 
is  carried  upward  by  the  ascending  air  currents  and  out 
of  the  top  into  the  dust  bins. 

The  vibrating  screens  are  each  4  x  6  ft.  and  are 
set  one  after  the  other  at  an  angle  of  35°.  A  36-in. 
exhaust  fan  is  used  to  furnish  air  for  the  table  that 
handles  the  fines ;  a  40-in.  fan  on  the  table  that  handles 
the  medium-sized  product,  and  a  50-in.  fan  on  the  table 
that  handles  the  coarse.  An  exhaust  fan  is  also  used 
to  furnish  air  for  the  de-duster.  The  belt  conveyor 
is  of  the  regular  type  running  on  concave  rollers  of 
sufficient  size  to  keep  the  tailings  away  from  the  tables. 
The  mill  has  a  capacity  of  50  tons  per  24  hours. 

The  crude  ore  is  first  passed  through  the  gyratory 
crusher,  which  is  set  at  I  in.  From  there  it  travels 
by  gravity  to  the  drier,  where  it  is  thoroughly  dried, 
and  thence  to  the  first  set  of  rolls  by  elevator,  where 
it  is  broken  down  to  h  in.  From  there  it  goes  to  the 
second  set  of  rolls,  which  are  set  at  ^  in.,  then 
passing  through  a  i-in.-mesh  gravity  screen.  From  the 
second  set  of  rolls  it  is  raised  by  elevator  to  the  top 
of  the  mill,  where  it  is  passed  through  the  de-duster. 
The  dust  goes  to  the  dust  bins,  and  the  rest  of  the 
product  to  the  screenless  sizer,  where  it  is  divided  into 
six  sizes.  All  under  24-mesh  goes  to  the  three  vibrating 
screens,  which  are  of  24,  40  and  60  mesh,  respectively, 
where  it  is  divided  into  four  sizes.  These,  with  the 
six  sizes  from  the  screenless  sizer,  make  a  total  of  ten 
products,  which  are  carried  by  gravity  to  ten  bins 
directly  over  the  tables,  each  size  having  a  bin  with 
a  hopper  bottom  and  a  spout  leading  to  the  tables. 
These  ten  classes  of  material  are  all  handled  separately 
on  the  tables,  a  size  at  a  time  being  run. 

The  plant  was  designed  for  use  in  arid  regions  or 
at  mines  in  watered  sections  which  are  situated  so  far 
from  a  source  of  water  supply  that  the  cost  of  installa- 
tion of  a  pumping  plant  would  be  prohibitive. 


Estimating  Sludge  Depth  in  Vats* 

An  ingenious  method  of  measuring  the  depth  of 
sludge  in  deep  sedimentation  tanks  is  employed  at  the 
sewage  disposal  works  of  Fitchburg,  Mass.  The 
measurements  are  made  by  means  of  a  pitcher  pump 
and  28  ft.  of  1-in.  rubber  hose,  marked  in  1-ft.  lengths. 
The  pump  is  screwed  to  a  3-ft.  plank  and  attached  to 
the  hose  by  a  union  coupling.  In  making  measurements, 
the  plank  is  placed  across  the  top  of  a  gas  vent  and  the 
hose  pushed  into  the  tank  until  it  is  near  the  supposed 
sludge  level.  The  hose  is  then  lowered  an  inch  at  a 
time.  Between  each  shift  sufficient  pumping  is  done  to 
insure  a  complete  change  of  water  in  the  hose.  When 
the  sludge  level  is  reached,  the  pump  will  raise  sludge. 
The  length  of  the  hose  below  the  chimney  top  is  then 
noted,  and  as  the  distance  from  top  of  chimney  to  bot- 
tom of  tank  is  known,  it  is  an  easy  matter  to  estimate 
the  depth  of  the  sludge. 


The  French  Price  for  Aluminum. — The  French  Ministry 
of  War  has  fixed  the  price  of  aluminum  ingot  at  6  fr.  per  kg. 


*Ab.stracted  from  the  Canadian  Engineer. 
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Labor  Camp  of  the  Minnesota  Steel  Co.* 

A  modern  sanitary  camp  was  built  during  1917  to 
house  additional  extra  labor  in  the  plant  of  the  Min- 
nesota Steel  Co.  and  for  construction  work  on  the  Mor- 
gan Park  townsite  at  Duluth,  Minn.  The  layout  of  this 
camp,  together  with  floor  plans  of  the  bunk  house  and 
the  boarding  camp,  are  shown  in  accompanying  sketches. 

Buildings  are  of  frame  construction,  set  on  piers 
sunk  to  solid  ground,  the  lower  parts  being  screened 
for  18  in.  below  ground  by  wire  mesh  to  keep  out  rats 
and  other  burrowing  animals.  Inside  walls  are  8  ft. 
2  in.  high.     The  exterior  is  of  tar  paper  on  the  studs. 


pastry,  and  cake  used  in  the  camps  is  made  here.  There 
is  also  a  root  cellar  below  the  kitchen  floor  and  a  large 
ice  box  and  meat-cutting  room,  well  screened. 

All  washing  fixtures  are  of  the  "flowing  stream"  type, 
to  avoid  the  danger  of  transmission  of  disease  by  com- 
mon use  of  washbowls.  Sanitary  drinking  fountains  ar« 
provided  throughout.  Shower  baths  are  provided  in  the 
central  wash  house,  and  a  supply  of  hot  water  is  main- 
tained.   All  windows  and  doors  are  screened. 

The  camp  accommodates  about  400  employees  and  pro- 
vides quarters  for  10  women.  It  cost  approximately 
$31,500,  including  the  sewers,  water  lines,  roads,  and 
lights. 


STOREROOM 


OPE NINQ  ABOVE 
TO  VENTILATOR 

ONROorwiTn 

DAMPIR       O  D 


O  R  M  I  TORY     / 


LT^  ^< 


WINTER 
BUMK  MOUSt  ■! 


D- 


^ 


p.  C.  CaS  BUMK  HOUSE 


ER     ic, 
UMK  HOUSE> 


ir! 


l<5<?'-4<-«''->f«-55-'->-fj05>4<- 127' 4- 99.5'- ■\^- 54'  A^ 


CLUB 
HOUSE 


FOREMEtIS 
BUMK HOUSE 


BAKERY 


I  /I       I 

i:_L_i 

SKrUOHT  ABOVE 

4SASHT0VENTMTE 


~T 


BASEMENT 
UNDER 


DINING  CAMP 

I 

EMPUOTMENT 
OrFilCE 

'^rr^- " 

-^  I 1       iDISINFEaiNO 

L  a  y  o  u  1"    o-f   Camp    Building 

■70'-(b" •*! 


WON EMS 
,     CLUB 


SICruOHT  ABOVE      I  

4  SASH  TO  VENTILATE  i    -r 


1 '     '^4  "OAi.  V  IR  ?.V  VENT!  us  TOR 
\   -               WITH  DAMPER 

■127'- -- - - - H 

FLOOR  PLANS  OF  BUNK  HOUSE  AND  BOARDING  CAMP  BUILT  FOR  MINNESOTA  STEEL  CO.   NEAR  DULUTH.  MINN. 


covered  with  4-in.  material,  and  varnished.  The  floors 
are  double,  with  tar  paper  between,  and  the  roof  is  of 
composition  paper.  Modern  plumbing  is  installed.  The 
camp  is  heated  by  stoves  and  lighted  by  electricity. 

Included  as  a  part  of  the  construction  camp  is  an  em- 
ployment office  for  the  contractors,  in  which  is  a  room 
for  the  medical  examination  of  men  who  seek  employ- 
ment. There  is  also  a  separate  boarding  camp  suit- 
ably arranged  for  women.  No  women,  however,  have  so 
far  been  employed  at  the  camp.  Among  the  special 
features  of  the  camp  should  be  noted  the  club  building, 
equipped  with  a  small  store,  reading  matter,  and  music, 
and  the  separate  bath  and  wash  houses,  one  in  connec- 
tion with  the  foremen's  bunk  house  and  the  other  for 
the  labor  force.  There  is  also  a  laundry  house,  where 
the  men  may  wash  their  working  clothes. 

The  kitchen  is  equipped  with  a  separate  bakeshop, 
with  a  daily  capacity  of  220  loaves.     All  the  bread, 


♦Excerpt  from  Monthly  Review  of  U.  S.   Bureau  of  Labor  Sta- 
tistics, April,   1918. 


West  End  Consolidated  Mining  Co. 

The  eleventh  annual  report  of  the  West  End  Con- 
solidated Mining  Co.,  operating  at  Tonopah,  Nev.,  for 
the  year  ended  Dec.  31,  1917,  shows  that  66,833  tons  of 
ore  was  treated.  The  gold  content  of  this  was  13,593.81 
oz.,  and  the  silver  content,  1,316,327.88  oz.  Total  re- 
covery of  these  metals  was  12,853.93  oz.  of  gold  and 
1,219,860.68  oz.  of  silver.  Total  direct  mining  and 
milling  operating  expense  amounted  to  $5,213  per  ton 
during  1917,  as  compared  with  $4,380  for  the  previous 
year.  The  increase  in  tonnage  milled  during  the  year, 
as  compared  with  1916,  amounted  to  10,641;  and  the 
milling  costs  per  ton  were  reduced  from  $2,925  in  1916 
to  $2,792  in  1917. 

Suitable  Scratch  Pads  for  the  engineering  office  may  be 
made  from  used  or  antiquated  blueprints,  old  forms  and 
reports  or  other  available  paper  that  has  one  clean  side. 
These  may  be  cut  to  approximately  the  same  size  and 
T)0und  together  by  paper  fasteners  or  adhesive  tape. 
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Interior  view  of  crusher  plant 


Main  conveyor  from  crusher  plant  to  sampling  mill 


A'l'l  anfl  biiHlr;  lypfiM  of  fonv'Ttcra  View   of  main  smeltery   building 

or.I)  !>OMINI<)N  coi'l'Rli  MINING  AND  SMELTING  CO.  WORKS  AT  OT^OBIO,   ATIIZONA 
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ORE  BINS   AND   MACHINE   SHOP   OF   THE   NEW   DOMINION  COPPER   CO.    NEAR   GLOBE,    AKIZ<jNA 


PLANT  OF  CALUMET  AND  JEROME  COPPER  CO.   NEAR  J R ROME.  ARIZONA 
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Notes  on  Electric  Welding 
By  H.  K.  Porter* 

The  repair  of  machines  used  in  mining  and  metal- 
lurg-ical  operations  has  always  been  a  source  of  trouble. 
"^Tien  an  important  piece  of  apparatus  breaks,  and  the 
nearest  foundry  is  many  miles  away,  a  shutdown  is 
imminent  if  a  new  part  is  not  secured  in  a  short  time 
or  the  old  part  repaired. 

The  average  railroad  machine  shop,  six  or  seven  years 
ago,  wasted  thousands  of  dollars  annually,  but  this  was 
not  realized  because  most  engineers  had  no  faith  in 
electric  arc  welding  processes.  Locomotives  were  idle 
for  weeks  while  being  fitted  with  new  boiler  tubes.  A 
number  of  manufacturers  of  electrical  machinery,  how- 
ever, continued  their  investigations,  and,  as  a  conse- 
quence, modern  locomotive  specifications  call  for  elec- 
trically welded  boiler  tubes  and  other  parts,  and  the 
mechanical  committees  of  the  railroads  favor  the  repair 
of  bars,  plates  and  similar  pieces  by  the  electric  process. 
The  United  States  Navj^  has  a  number  of  welding  out- 
fits in  constant  service,  and  wonderful  repairs  have  been 
effected.  The  interned  German  ships  which  had  been 
damaged  by  their  crews  were  repaired  in  a  remarkably 
short  time ;  and  electric  welding  was  largely  responsible 
for  the  rapidity  with  which  the  work  was  done. 

Many  mining  companies  are  wasting  money,  not 
through  negligence,  but  because  they  are  not  thoroughly 
posted  on  the  multitude  of  uses  to  which  an  electric  arc 
welding  system,  efficiently  operated,  can  be  put.  Butt- 
welded  joints  without  reenforcements  can  be  made 
almost  as  strong  as  before  the  break,  whereas,  with 
reenforcements,  the  original  strength  can  be  attained. 
Much  stronger  and  more  perfect  joints  can  be  made  by 
the  electric  process  than  by  the  usual  gas  method  of 
welding,  and  at  a  fraction  of  the  cost.  Another  im- 
portant and  striking  feature  is  that,  by  the  electric 
process,  no  preheating  of  the  parts  to  be  welded  is 
necessary.  With  the  gas  method  it  is  ordinarily  neces- 
sary to  preheat  to  a  great  extent,  so  that  the  filling 
metal  will  not  be  chilled  when  it  comes  into  contact  with 
ihe  parts  to  be  welded. 

With  the  electric  process,  the  material  to  be  welded 
is  the  positive  terminal,  and  consequently  the  hottest, 
and  perfect  fusion  is  accomplished  because  the  large 
volume  of  heat  generated  warms  the  material  to  be 
welded  to  such  an  extent  that  it  cannot  chill  the  filling 
electrode  or  material. 

The  average  electric  arc  welding  equipment  is  simple 
in  construction  and  has  no  complicated  parts  which  re- 
quire the  services  of  a  college-trained  electrical  en- 
gineer. Such  an  equipment  is  more  nearly  "fool  proof" 
than  the  average  mine  locomotive,  and,  with  the  im- 
proved means  for  protection  of  the  machine,  the  ap- 
paratus can  hardly  be  misused.  Good  welding  can  be 
done  with  an  outfit  consisting  of  a  sufficient  number  of 
caat-iron  grids,  but  the  method  is  wasteful,  because  a 
great  deal  of  electrical  energy  is  dissipated  in  the  form 
of  heat. 

Suitable  equipment  should  consist  of  a  motor  with 
low-voltage  generator,  and  means  for  protection  against 


overloads  caused  by  heavy  rushes  of  current  at  the 
time  the  arc  is  struck.  It  is  always  necessary  to  make 
contact,  on  the  material  to  be  welded,  with  the  carbon 
or  metallic  electrode,  and  then  break  away  quickly  when 
drawing  the  arc,  because  of  the  low  voltage.  The  con- 
tact must  be  made  before  the  flow  of  current  starts.  It 
is  at  the  time  of  drawing  the  arc  that  the  heavy  over- 
load occurs;  and  if  suitable  provision  is  not  made,  the 
generator  may  be  made  inoperative. 

There  are  a  number  of  electric  arc  welding  machines 
on  the  market  with  which  the  average  man  who  has 
been  properly  instructed  can  make  good  welds.  He  can 
become  one  of  the  most  useful  men  on  the  property, 
because,  on  account  of  his  skill  as  a  welder,  he  can  often 
keep  the  plant  in  operation  if  there  should  be  an  unex- 
pected breakdovioi. 

Cast  iron,  steel,  and  cast  steel  can  be  welded  to  ad- 
vantage by  the  electric  arc  system.  The  enormous 
saving  made  in  railroad  and  electric  railway  shops  could 
be  exceeded  by  the  more  general  employment  of  welders 
around  the  mines.  Most  mines  are  inaccessible  to 
sources  of  supply,  and  much  time  is  now  wasted  in  the 
transportation  of  materials  needing  repair. 

When  small  pieces  are  to  be  welded,  metallic  elec- 
trodes are  used,  and  the  current  required  varies  from 
50  to  200  amperes,  depending  upon  the  bulk  of  the 
material.  Carbon  or  graphite  electrodes  are  used  when 
heavier  parts  are  to  be  welded  and  where  the  current 
varies  from  300  to  600  amperes,  as  in  the  case  of  large 
sections.  Varying  degrees  of  current  may  be  obtained 
by  regulation  of  resistance.  The  only  point  which  must 
be  safeguarded  against  is  lack  of  skill  on  the  part  of 
the  welder.  A  poor  welder  can  ruin  much  material.  All 
the  reputable  venders  of  electric  welding  equipment  can 
furnish  the  services  of  a  skilled  demonstrator  at  a 
nominal  charge,  who  can,  in  ten  days  to  two  weeks, 
thoroughly  train  a  capable  man  in  the  successful  op- 
eration of  the  equipment. 


•Me'.'hanl'-al  «-riKln«?<-r  arnl  naU^x  manajfr,  mine  car  department, 
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Air  Screens  for  Furnaces 

An  account  was  recently  given  in  the  "Zeitschrift  des 
Vereines  deutscher  Ingenieure,"  of  the  latest  methods 
employed  in  Germany  for  screening  furnaces,  says  the 
Iron  and  Coal  Trades  Review.  Workers  tending  fur- 
naces, and  required  to  examine  the  glowing  material  at 
frequent  intervals,  suffered  a  great  deal  from  the  ex- 
cessive heat  radiated,  and  various  devices  have  been 
tried  to  minimize  the  ill  effects.  For  example,  hollow 
water-cooled  furnace  doors  have  been  tried,  but  ob- 
viously they  afforded  protection  only  while  closed. 
Again,  devices  have  been  installed  for  drawing  off  the 
hot  air  in  front  of  furnaces  by  centrifugal  exhausters 
placed  in  front  of  the  furnace  opening.  An  objection 
to  these  is  that  workers  are  subjected  to  great  variations 
in  temperature,  prejudicial  to  health.  According  to  the 
article  quoted,  the  most  effective  device  is  to  fix  im- 
mediately behind  the  furnace  door  a  narrow,  oblong 
nozzle,  through  which  cold  air  is  blown  upward,  thus 
interposing  a  screen  of  relatively  cool  air  between  door 
and  furnace.  This  arrangement  is  to  give  adequate 
protection  to  the  worker,  and  has  the  incidental  ad- 
vantage that  when  the  doors  of  the  furnace  are  opened 
the  escape  of  flame  is  checked. 
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Readjustment,  Not  Reconstruction 


By  J.  R.  FINLAY* 


Some  interesting  notes  which  were  read, 
in  the  author's  unavoidable  absence,  at  the 
November  meeting  of  the  New  York  Section  of 
the  Mining  and  Metallurgical  Society  of  America. 
Mr.  Finlay  summarizes  the  economic  conditions 
prevailing  in  the  United  States  at  the  present 
time,  makes  comparisons  with  other  countries, 
and  deals  with  the  question  of  reconstruction.  The 
relation  of  industrial  power,  producing  capacity 
and  efficiency  is  shown,  and  the  importance  of 
mining  enterprise  emphasized.  Historical  refer- 
ences are  made  to  Great  Britain's  sound  financial 
and  international  position  after  the  Napoleonic 
wars,  as  compared  with  her  condition  today.  The 
greatness  of  this  country  and  its  vast  resources 
are  forcibly  portrayed,  and  attention  is  drawn 
to  the  fact  that  not  the  least  important  result  of 
the  Great  War  is  that  the  United  States  is  now 
the  banker  of  the  world.  While  material  success  in 
this  and  many  other  directions  is  a  matter  for 
congratulation,  it  is  neither  disloyal  nor  unreo/- 
sonable  to  hope  that  other  peoples  will  also  rise 
to  greatness  from  the  ashes  of  a  devastated  and 
exhausted  Europe;  for,  as  Mr,  Finlay  aptly  con- 
cludes, there  is  more  profit  and  satisfaction  in 
dealing  with  a  prosperous  and  contented  nation 
than  with  one  that  is  disorganized  and  bankrupt. 

I  WISH  to  call  your  attention  to  some  simple  matters 
of  arithmetic  and  geography  which  we  used  to  learn 
in  school,  but  which  some  of  us  may  have  forgotten. 
One  of  these  familiar  statements  was  that  the  United 
States  was  about  as  big  as  the  whole  of  Europe.  Some 
of  our  doctrinaire  friends  will  undoubtedly  have  a  con- 
temptuous answer  to  this  recollection  of  geography,  say- 
ing, perhaps,  that  the  school  books  never  ought  to  have 
said  any  such  thing;  that  space  is  not  greatness;  that 
our  presumed  bigness  is  a  mere  aggravation  of  our 
littleness — for  are  we  not  little  in  spirit,  art,  and  ideas? 
But  though  I  do  not  wish  to  be  placed  in  the  spread- 
eagle  class  of  patriots,  I  disagree  with  the  self-disparag- 
ing doctrinaires,  and  join  forces  with  the  geographers. 

That  the  United  States  is,  in  sober  truth,  equal  to  the 
whole  of  Europe  in  those  elements  that  constitute  na- 
tional strength — industrial,  political,  military,  or  naval 
— is  the  main  fact  to  consider  in  all  discussions  of  re- 
construction. Moreover,  I  imagine  that  well-informed 
men  in  Europe  may  recognize  the  fact  more  clearly 
than  we  do. 

To  prove  this  thing,  it  is  necessary  to  get  down  to 
arithmetic,  but  before  we  can  apply  the  arithmetic  per- 
haps it  is  necessary  to  call  attention  to  the  axioms  with 
which  we  may  start. 

The  war  has  proved  one  thing  so  thoroughly  that  we 
may  take  it  for  an  axiom — namely,  that  the  mass  of 
military  power  is  about  equal  to  the  mass  of  industrial 
power.     The  same  organizing  forces  that  create  one 
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create  the  other.  A  weak  industrial  nation  is  not  a 
great  military  nation,  and  the  people  who  try  to  make 
it  so  will  find  that  they  are  building  up  a  sophistry. 
On  the  other  hand,  a  strong  industrial  nation  is  not 
necessarily  a  military  one,  but  that  is  a  matter  of  its 
own  option.  It  can  be,  whenever  it  wants  to  be;  and  it 
will  want  to  be  whenever  it  feels  a  necessity  strong 
enough. 

Political  Power  in  International  Affairs 

Another  axiom  is  that  political  power — international 
influence — is  in  proportion  to  this  interchangeable  in- 
dustrial or  military  power.  I  say  power,  not  the  asser- 
tion of  power,  or  the  use  of  it.  The  fact  that  some 
clever  leader  in  an  inferior  nation  may  attract  great 
attention  in  international  affairs,  and  give  his  country 
the  appearance  of  power,  may  be  due  wholly  to  the  fact 
that  some  superior  nation  does  not  oppose  him.  It  may 
have  no  reason  to,  or  it  may  not  have  a  leader  who  can 
use  its  power. 

Another  axiom  is  that  the  industrial  power  of  a  na- 
tion is  not  measured  by  gold  or  by  foreign  trad<^  or  by 
bank  statements.  It  is  simply  the  producing  capacity 
of  the  people,  which  will  be  a  function  of  their  numbers 
multiplied  by  their  efficiency  and  again  by  their  natural 
resources.  Another  axiom,  which  brings  us  nearer 
home,  is  that  industrial  power  is  based  on  mining,  for 
the  fundamentals  of  manufacture  are  dug  from  the 
ground.  You  cannot  make  machinery  without  an  as- 
semblage of  metals;  and  you  cannot  produce  metals 
without  fuel,  or  run  machinery  without  it.  Still  another 
axiom  is  that  the  cheapest  place  to  manufacture  iron 
is  the  cheapest  place  to  manufacture  machinery  and 
the  cheapest  place  to  run  that  machinery.  Therefore, 
industrial  activity  centers  in  the  area  of  iron  manufac- 
ture. And  still  another  axiom  is  tliat  subject  colored  pop- 
ulations are  a  negligible  factor  in  comparison  with  the 
white  nations.  Their  productivity  is  infinitesimal,  their 
organizing  ability  nil,  and  they  furnish  nothing  to  the 
white  men  except  materials  to  work  with. 

An  Analysis  of  the  Situation 

I  have  called  these  statements  axioms,  because  they 
seem  so  to  me.  They  may  not  be  accepted  without 
question;  but  I  think  they  will  stand  analysis,  and  I 
proffer  them  as  starting  points  for  political  and  eco- 
nomic speculations.  If  these  statements  are  true,  what 
is  the  arithmetic? 

This  country  uses  as  much  coal  as  all  Europe  put 
together — 600,000,000  tons  a  year.  It  produces  as  much 
iron  as  all  Europe  put  together;  and  twice  as  much 
copper  as  all  the  rest  of  the  world.  It  has  as  much 
land  as  all  Europe,  and  that  land  is  just  as  good  as,  if 
not  better  than,  that  of  Europe.  Capital  is  produced 
not  by  a  mass  of  peasants,  however  industrious  those 
peasants  may  be.  The  Chinese  are  industrious,  but 
they  have  no  capital.  The  Russians  are  sturdy  workers, 
but  thpy  have  none  either.  Capital  is  produced  by  prof- 
itable and  organized  industries.  By  this  measure  we 
shall   find   that   the   United    States   produces   as   much 
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capital  as  all  Europe  combined.  The  question  of  how 
that  capital  is  used,  whether  it  is  invested  at  home 
or  in  foreign  countries,  has  nothing  to  do  with  its 
existence. 

A  Comparative  Unit  of  Industrial  Activity 

It  strikes  me  that  the  amount  of  coal  consumed  by 
a  nation  may  be  taken  as  a  fair,  though  perhaps  a 
rough,  measure  of  the  use  of  machinery,  as  well  as  of 
the  organization  of  industry.  This  idea  has  excited 
indignation,  I  believe,  among  some,  but  it  is  not  un- 
reasonable. A  better  measure  would  be  the  sum  total 
of  mechanical  power;  but  the  statistics  of  that,  except 
for  coal,  are  not  so  easily  obtained.  The  United  States 
uses  its  share  of  water  power,  and  of  gas  power,  too, 
probably  in  full  proportion. 

Some  critics  complain  that  this  mass  of  crude  force 
is  no  measure  of  soul,  of  intelligence,  or  of  grace.  Per- 
haps it  isn't;  but  our  most  soulful  national  competitors 
would  like  to  have  it,  just  the  same.  I  do  not  claim  that 
machinery  produces  our  intelligence.  I  claim  that  our 
intelligence  produces  the  machinery.  Judged  by  the 
amount  of  machinery  produced,  the  United  States  may 
claim  considerable  intelligence.  I  am  willing  to  believe 
that  moral,  artistic,  and  other  desirable  qualities  are 
somewhere  tucked  away  in  that  intelligence. 

It  is,  of  course,  a  fair  criticism  that  this  country  may 
be  producing  easily,  for  the  reason  that  it  is  simple  to 
produce  in  this  country,  because  of  the  virgin  resources 
of  the  continent — that  efforts  may  be  centered  on  mere 
production  and  not  on  making  an  economical  use  of 
what  is  produced.  That  is  a  fair  field  for  inquiry,  but 
a  true  comparison  with  other  nations  would  be  difficult 
to  make.  It  is  to  be  taken  for  granted  that  other  na- 
tions excel  in  many  respects,  even  in  fields  of  industry, 
and  that  they  always  will.  But,  as  compared  with  other 
countries,  the  United  States  does  not  seem  to  be  putting 
an  undue  strain  upon  its  resources.  Half  the  known 
coal  of  the  world  is  in  the  United  States — five  times 
as  much  as  is  in  Europe. 

The  Question  of  Reconstruction 

But  what  has  all  this  to  do  with  reconstruction  ?  Have 
not  these  facts  been  measurably  true  any  time  these 
last  25  years?  Yes,  they  have  been  true;  but  it  took 
a  war  to  make  ourselves  and  the  rest  of  the  world 
conscious  of  it.  That  is  the  function  of  wars.  A  war 
is  not  won  by  chance,  although  there  is  a  big  element 
of  chance  in  it,  but  by  the  operation  of  forces  that 
were  in  existence  before  the  war  began.  In  making 
plans  for  the  future  it  is  necessary  to  pay  attention  to 
the  proportion  of  things  which  has  been  established 
by  the  war. 

This  country,  or,  to  speak  a  little  more  comprehen- 
sively, North  America,  comes  out  in  a  position  strangely 
parallel  to  that  of  the  British  Isles  at  the  end  of  the 
Napoleonic  wars.  England  was  practically  uninjured 
in  that  struggle.  Her  armies  fought  only  in  a  limited 
field  and  in  small  numbers.  Her  chief  effort  was  at  sea. 
Her  losses  of  men  were  spread  over  a  period  of  more 
than  20  years.  Business  at  home  was  generally  pros- 
perous, and  the  country  was  the  acknowledged  leader, 
not  only  in  the  new  processes  of  manufacture  based  on 
the  use  of  steam,  but  in  volume  of  production  and  in 
capital.    England  was  the  international  banker,  a.s  well 


as  the  distributer  of  the  world's  goods  and  the  greatest 
manufacturer.  She  was  a  creditor  nation,  and  her 
trade  policy  was  soon  to  be  changed  in  accordance  with 
that  fact.  Her  international  influence  was  supreme  in 
proportion  to  the  weight  of  all  these  reasons. 

For  many  decades  this  position  of  England  seemed 
impregnable.  She  finally  lost  her  position  as  the  great- 
est iron  producer,  and  also,  no  doubt,  as  the  greatest 
wealth  producer,  first  to  the  United  States,  about  1890, 
and  then  to  Germany,  a  decade  or  so  later.  The  in- 
dustrial power  of  the  United  States  is  at  present  about 
twice  that  of  the  entire  British  Empire.  If  we  group 
Canada  in  the  industrial  sphere  of  the  United  States, 
where  it  assuredly  belongs,  we  shall  find  the  disparity 
to  be  much  greater ;  and  it  is  bound  to  increase  without 
any  visible  limit. 

Conditions  Among  the  Allies 

In  the  meantime  the  nations  of  Europe  are  hurt. 
They  will  soon  make  up  their  losses  in  population,  no 
doubt,  if  they  can  regain  their  prosperity,  England 
is  the  least  injured  of  the  Allies,  but  she  has  not  escaped 
so  easily  this  time.  She  has  lost  two  millions  of  men  in 
killed  and  seriously  wounded;  she  has  been  brought 
to  contemplate  starvation  as  a  practical  possibility; 
and  her  industrial  equipment,  notably  her  merchant 
marine,  has  suffered  considerable  depreciation.  More- 
over, she  has  lost  so  much  money  that  she  has  probably 
forfeited  her  position  as  a  creditor  nation,  c^ertainly 
so  far  as  the  United  States  is  concerned.  On  the  Con- 
tinent the  chief  industrial  nations  have  suffered  an  in- 
dustrial loss  which  might  be  likened  to  a  destruction  of 
working  capital  and  an  enormous  depreciation  of  plant. 
It  is  notorious  that  the  railroads  all  over  Europe  are  in 
a  terribly  neglected  condition,  I  am  not  talking  about 
the  area  of  the  battlefields,  upon  which  attention  has 
been  concentrated,  but  about  almost  the  whole  area  of 
the  Continent. 

In  Germany  the  loss  of  working  capital  has  been  pro- 
digious, beyond  doubt.  Take  for  instance  her  position 
in  copper.  Her  normal  business  during  the  war  period 
would  have  caused  her  to  import  1,000,000  tons  of  cop- 
per from  the  United  States,  She  probably  needs  that 
much  today.  She  is  no  doubt  in  the  same  posi+ion  re- 
garding many  other  staples,  such  as  cotton,  wool,  and 
rubber.  In  depleting  her  working  capital  thus,  she 
has  lost  the  power  of  paying  freely  for  new  supplies. 
Moreover,  her  plants  are  run  down  and  need  repair. 
Thus,  as  a  business  concern,  she  is  no  longer  in  the 
first  class,  but  is  now  among  those  that  have  to  stagger 
along  with  out-of-date  equipment  and  hand-to-mouth 
finance.  In  addition,  she  will  be  compelled  to  go  to 
countries  that  have  just  been  her  enemies  to  find  sup- 
plies with  which  to  keep  her  people  busy;  and  in  those 
countries  her  agents  will  be  met  with  hostility  and  sus- 
picion for  some  time  to  come. 

Reconstruction  Problem  in  Europe 

In  Europe  they  have  a  real  problem  of  reconstruction, 
compared  to  which  we  have  no  problem  at  all.  Not  a 
window  pane  has  been  broken  in  this  country,  or  in  any 
of  its  dependencies,  as  the  direct  consequence  of  war. 
The  military  losses  are  so  small  that  it  is  possible  that 
the  death  rate  in  1918  will  prove  to  be  less  than  in  1916 
— so  small,  at  any  rate,  that  it  will  have  no  visible  effect 
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on  the  vital  statistics.  Industrial  equipment  is  in  as 
good  condition  as  ever,  and  business  is  suffering  only 
from  shortage  of  labor  caused  partly  by  an  excessive 
demand  for  our  products,  but  mainly  by  the  diversion 
of  young  men  into  the  Army  and  into  those  industries 
that  directly  supply  armies. 

The  return  of  all  these  men — and  women,  too,  by  the 
way — into  peaceful  and  permanent  occupations,  is  the 
main  problem.  There  is  no  end  of  material  to  work 
with.  The  only  thing  to  find  out  is  what  we  wish  to 
make  and  what  we  wish  to  have.  It  will  be  readjust- 
ment, not  reconstruction.  It  will  not  be  overhauling 
the  car,  but  will  be  merely  resetting  the  timing  gear. 
There  are  no  particular  new  problem.s,  but  there  is, 
perhaps,  an  accentuation  of  old  ones. 

The  Part  America  Will  Play  in  the 
Reconstruction  op  Europe 

The  main  thing  will  be  to  adjust  our  ideas  to  the  new 
international  position,  and  this  will  bring  new  interests 
and  probably  some  day  a  change  of  national  policy.  The 
change  amounts  to  this:  In  former  times  the  United 
States  went  to  foreign  countries  for  money;  now  they 
will  come  here.  The  lender  is  the  banker.  The  United 
States  is  already  a  creditor  nation  to  the  extent  of  a 
good  many  billions,  and  I  imagine  that  the  part  it  will 
play  in  the  reconstruction  of  Europe  will  add  a  good 
many  billions  more.  In  the  days  before  the  war  who 
ever  heard  of  an  American  buying  the  bonds  of  foreign 
governments?  Now  look  at  the  list  published  every 
day  in  the  Stock  Exchange  reports!  Our  banks  have 
begun  to  establish  branch  oflfices  in  foreign  countries, 
and  it  is  probable  that  they  will  find  increasing  reason 
to  do  so.  I  suppose  Americans  will  soon  be  trading  in 
the  bonds  and  stocks  not  only  of  foreign  nations  and 
cities  but  also  of  foreign  business  enterprises. 

While  the  process  is  going  on  there  will  of  course 
continue  to  be  an  excess  of  exports  over  imports,  but 
that  excess  will  be  an  investment  made  in  foreign  coun- 
tries on  which  a  return  of  interest  and  principal  will  be 
expected.  It  constitutes  a  growing  claim  on  the  pro- 
duction of  these  countries.  The  moment  the  invest- 
ment ceases,  the  payment  of  interest  will  mean  an  excess 
of  imports  over  exports.  That  is  the  position  of  a 
creditor  nation.  International  balances  must  be  paid 
in  goods.  It  would  do  this  country  no  good  to  have  the 
nations  of  Europe  send  us  all  their  gold,  with  which  we 
might  buy  our  own  products.  We  have  those  goods 
without  buying  them.  The  real  function  and  value  of 
the  gold  paid  us  by  foreigners  is  to  enable  us  to  buy 
goods  in  foreign  countries. 

Position  of  Creditor  Nation 

Now,  the  logical  attitude  of  a  creditor  nation  is  dif- 
ferent from  that  of  a  debtor  nation.  It  seems  to  me 
the  former  is  pretty  sure  to  lean  toward  free  trade  and 
to  be  less  anxious  to  increase  its  population.  However 
that  may  be,  it  is  certain  that  a  creditor  nation,  which 
becomes  a  creditor  only  by  virtue  of  investments  abroad, 
is  bound  to  take  a  deeper  interest  in  foreign  affairs. 

To  the  extent  to  which  the  United  States  has  arrived 
at  this  position,  its  business  men,  as  well  as  the  Govern- 
ment, are  already  compelled  to  know  more  about  the  re- 
sources and  the  economic  and  political  condition  of  the 
rest  of  the  world.     The  State  Department  will  play  a 


more  important  part  in  the  Government  than  it  ever 
has  before,  and  will  continue  to  do  so,  and  would  do 
well  to  cultivate  sound  advisers  on  the  broad  subject 
of  international  economics. 

Some  people  have  a  dread  of  what  other  nations  may 
do  in  the  way  of  dumping  cheap  goods  here.  I  find  it 
impossible  to  sympathize  with  these  fears.  The  country 
can  be  no  richer  than  it  can  make  itself  with  its  own 
labor.  So  long  as  that  is  well  employed  on  our  amazing 
natural  resources,  the  United  States  is  bound  to  be  the 
richest  country  in  the  world,  and  the  more  othor  peoples 
produce  the  better  off  it  will  be. 

There  is  much  more  profit  and  satisfaction  in  dealing 
with  a  prosperous  nation  than  with  a  disordered  and 
bankrupt  nation.  Those  who  fear  foreign  competition, 
it  seems  to  me,  are  afraid  not  of  the  foreigners,  but  of 
their  own  unwillingness  to  adjust  themselves  to  the 
facts.  That  is  the  real  problem — to  engage  only  in 
business  for  which  our  resources  are  adequate,  and  to 
avoid  those  enterprises  in  which  our  resources  are  not 
adequate.  For  instance,  suppose  potash  can  be  made 
here  at  twice  the  cost  for  which  the  Germans  can  sell 
it.  If  this  country  persists  in  making  it,  by  virtue  of 
a  tariff,  it  will  certainly  be  keeping  business  away  from 
the  Germans,  but  with  equal  certainty  it  will  be  making 
its  own  people  pay  for  the  privilege.  When  it  is  a 
matter  of  distinct  public  policy,  such  as  a  provision 
against  shortage  in  time  of  war,  there  may  be  good 
reason  for  promoting  such  unprofitable  enterprises,  but 
people  are  entitled  to  make  such  provision  in  the 
cheapest  way,  and  that  is  not  likely  to  be  accomplished 
by  cutting  a  permanent  burden  upon  the  people. 

The  Present  Economic  Outlook 

Such  is,  to  my  notion,  the  broad  economic  outlook  of 
the  United  States  upon  the  rest  of  the  world.  The  in- 
terest of  the  mining  industry  is  primarily  the  interest 
of  10  or  12%  of  our  population,  and,  secondly,  the  in- 
terest of  the  industry  that  is  responsible  for  the  com- 
manding position  of  this  country  in  the  affairs  of  the 
world.  Our  mines  furnish  the  basic  staples  which  make 
our  manufacturing  area  the  great  clearing  house  of 
the  world's  trade,  not  the  only  one,  but  incomparably 
the  greatest  one  in  the  possession  of  any  nation. 

Recent  events  have  shown  that  the  United  States  is 
not  detached  from  the  rest  of  the  world,  and  nlso  that 
it  has  a  giant's  power.  There  will  be  a  certain  tempta- 
tion to  use  this  power  to  exploit  blatant  conceits  and 
emotional  fancies,  as  well  as  new  social  and  economic 
theories.  There  will  be  more  need  than  ever  for  sound 
education  and  common  sense. 

It  is  to  be  hoped  that  the  American  soldiers  now  in 
France,  who  are  the  flower  of  the  country's  youth,  will 
bring  back  a  respect  for  the  opinions  of  other  people, 
some  knowledge  of  the  foreign  point  of  view,  and  a 
desire  to  know  something  of  the  world  as  a  whole.  These 
men  will  soon  be  the  leaders  of  this  nation,  and  I  believe 
that  theirs  is  the  duty  of  directing  the  future  course. 
Those  who  went  over  first  were  among  the  best; 
and  it  would  only  be  fair  to  them,  and  probably 
the  best  thing  for  the  country,  that  they  should  come 
back  first.  They  doubtless  included  the  most  intelligent 
and  enterprising — the  very  men  most  capable  of  making 
a  place  for  themselves,  and  who  can  add  most  to  the 
constructive  ability  needed  to  adjust  things  here. 
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American  Mining  After  the  War 


By  KIRBY  THOMAS* 


THE  war  has  stimulated  and  curtailed,  as  well  as 
diverted  in  unexpected  ways,  the  activities  of  the 
American  mining  industry.  Accomplishments 
during  the  war  have  been  creditable  to  the  leaders  and 
workers  in  the  industry,  and  to  the  established  and 
extemporized  official  organizations  which  have  assumed 
the  task  of  shaping  the  business  to  the  nation's  war 
needs.  This  unusual,  and  in  some  cases  extreme,  stimu- 
lation and  adjustment  of  a  varied  and  complicated  field 
of  activity  like  mining  has  created  conditions  which 
will  call  for  broad  and  wise  direction  and  control  after 
the  war,  when  more  normal,  but  much  modified  com- 
mercial, financial,  and  transportation  operations  are 
restored. 

The  artificial  demands  and  prices  for  special  metals 
and  minerals  created  by  the  war  needs,  or  by  reason 
of  restrictions  on  foreign  supplies,  must  be  adjusted 
more  or  less  violently  when  the  war  is  over.  The 
results  of  such  adjustment  will  be  disastrous  to  the 
special  interests  involved,  unless  there  is  preparation 
and  anticipation  on  the  part  of  the  Government  agen- 
cies and  the  operators  concerned.  This  general  problem 
certainly  calls  for  the  best  thought  and  study  on  the 
part  of  expert  talent  in  the  industry,  and  effective  aid 
from  official  and  other  associations. 

Ways  and  means  for  giving  "first  aid"  to  the  industry 
should  be  adopted  in  advance  of  the  critical  period 
which  is  approaching.  Special  tariffs,  embargoes,  and 
restrictions  on  competitive  imports,  or  reduced  special 
regional  freight  rates  on  the  Government-controlled  rail- 
roads, have  been  already  suggested.  The  Minerals  Bill, 
with  its  minimum  price  regulations  and  shield  of  direct 
Government  aid,  has  been  proposed  as  a  panacea.  Other 
proposals  will  come  forward  with  a  realization  of  the 
nature  and  importance  of  the  problems. 

A  particular  example  will  emphasize  and  illustrate. 
What  can  and  should  be  done  to  sustain  and  maintain 
the  business  of  manganese  mining,  which  has  been 
extremely  stimulated  during  the  war?  This  business 
has  grown  from  a  yearly  production  of  about  3000  tons 
in  1913-14  to  more  than  300,000  tons  yearly  in 
1917-18;  and  no  inconsiderable  capital  outlay  for  the 
properties  and  for  their  development  and  equipment  is 
involved.  It  is  true  that  most  of  this,  except  in  the 
"wild-cat"  operations,  will  have  been  amortized  out  of 
v/ar  profits;  but  the  organizations  and  the  equipment 
will  still  have  a  potential  value  which  will  make  it 
de.sirable  to  continue  operations  during  the  life  of  the 
properties,  even  if  the  profit  per  ton  is  small. 

It  is  not  probable  that  the  present  "pegged"  prices 
for  manganese  can  be  long  maintained  when  normal 
sea  transportation  is  restored,  which  will  permit  the 
import  of  manganese  from  Russia,  India,  and  Brazil. 
Besides  the  advantages  of  cheaper  labor,  the  foreign 
deposits  are  generally  more  extensive  and  of  better 
average  grade  than  any  in  America,  and  more  easily 
mined.  Most  of  the  present  American  sources  of 
nanganeae,  except  a  few  in  the  South,  are  remote  from 
points  of  consumption  and  costly  to  operate. 


*Mininr  ensinecr,  70  Central  Park  West,  New  York  City. 


Under  these  conditions,  will  the  new  and  vigorous 
manganese  mining  industry  of  the  country  entirely 
collapse,  or  are  there  means  and  policies  by  which  it 
can  be  continued  during  the  natural  life  of  the  de- 
posits? A  tariff  to  exclude  the  foreign  ore  from 
competition  in  the  vast  local  market,  and  permitting 
its  use  for  products  for  export,  has  been  advocated. 
This,  of  course,  involves  the  whole  gamut  of  the  pro- 
tection-free trade  arguments  of  not  long  ago,  and  comes 
distinctly  into  the  realm  of  politics.  A  direct  bonus 
from  the  Government  is  also  advocated,  possibly  to  be 
recouped  out  of  some  plan  of  differential  taxation,  which 
will  place  the  tax  cost  where  it  can  be  best  and  most 
equitably  paid. 

The  adoption  of  better  practices  and  machinery,  and 
tax  exemptions  are  other  plans  suggested.  The  estab- 
lishment of  nearer  markets  for  the  remote  deposits  to 
save  freight  on  the  crude  products  might  prolong  in- 
definitely the  Western  operations.  Whatever  the  solu- 
tion may  be,  the  problem  is  worthy  of  the  united  and 
best  efforts  of  the  technical  men  and  operators  concerned 
and  of  the  Government  authorities. 

The  same  general  questions  are  involved  with  relation 
to  the  future  status  of  the  American  chrome  and 
magnesite  industries,  likewise  chiefly  war-born.  The 
tungsten  and  molybdenum  producers  are  already  asking 
"What  of  the  future?"  The  tungsten  operators  have, 
in  general  conference,  asked  for  a  tariff  in  order  to  in- 
sure the  maintenance  of  the  present  high  price  of  $24 
a  unit  after  the  war.  The  molybdenum  producers  have 
already  been  jolted  by  a  sudden  withdrawal  of  demand 
for  their  costly  product.  Can  they  be  guaranteed  a 
regular  demand  and  price  to  justify  the  large  outlay 
incident  to  the  treatment  of  the  low-grade  deposits 
which  afford  a  large  and  regular  supply? 

The  base  metals — copper,  zinc,  and  lead — are  more 
subject  to  the  natural  laws  of  supply  and  demand  than 
the  special  products  already  mentioned.  Can  the  pro- 
ducers of  these  metals  meet  a  reduced  price  and  pay  the 
higher  wages  which  may  likely  prevail  after  the  war? 
Improved  machinery  will  probably  help;  and  better  and 
cheaper  explosives  should  surely  be  available  when  the 
war  is  over. 

The  future  of  the  money  metals — silver  and  gold — 
is  largely  dependent  on  the  solution  of  gigantic  problems 
of  international  finance.  Certainly  the  mining  industry 
should  be  heard  in  the  councils  of  the  nations  consider- 
ing this  subject;  and  some  competent  spokesmen  should 
be  selected  to  advocate  requirements  and  protect  the 
interests  of  the  precious-metal  industries  in  the  proper 
place  when  the  time  comes. 

The  unnatural  and  forced  currents  of  distribution 
of  coal  and  iron,  due  to  the  exigencies  of  the  war, 
must  be  readjusted,  and  a  general  and  broad  plan  to 
accomplish  the  needed  readjustment  will  certainly  be 
better  than  a  "save-himself-who-can"  procedure.  A 
strongly  increased  demand  for  the  materials  used  in  the 
non-essential  industries  must  follow  the  close  of  the 
war,  for  needs  are  accumulating  on  account  of  the  de- 
ferred production  of  recent  years.  Thus  the  clay, 
kaolin,   feldspar,   building   stone,   and  other  properties 
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producing  similar  materials  will  be  called  on  to  greatly 
increase  output,  and  probably  before  the  country's 
labor  condition  has  been  restored  to  normal. 

The  domestic  requirements  for  sulphur  (brimstone) 
have  been  quadrupled  during  the  last  two  years  and  are 
still  increasing.  What  will  be  done  with  the  surplus 
production  capacity?  How  can  the  country  meet  best 
the  requirements  for  nitrates  and  potash  for  fertilizers 
after  the  war?  Will  the  war-stimulated  potash  produc- 
tion be  blotted  out  by  competition  from  the  admittedly 
cheaper  German  product? 

These  are  a  few  of  the  problems  facing  the  American 
mining  industry.  They  are  briefly  presented  to  form 
the  basis  for  the  general  postulate  that  the  engineers 
and  others  charged  with  the  progress  and  success  of 
this  very  essential  national  industry  have  responsible 
and  important  duties  to  perform.  It  is  necessary  to 
urge  that  the  task  of  solving  these  national  problems 
be  taken  up  now  by  individuals  and  the  proper  organiza- 
tions, so  as  to  have  the  best  solutions  and  procedure 
ready  as  soon  as  possible. 


German  Machinery  in  African  Plants* 

Bernard  Price,  the  chief  engineer  to  the  Victoria 
Falls  and  Transvaaf  Power  Co.,  recalled,  before  a  re- 
cent congress  of  South  African  manufacturers,  the  his- 
tory of  the  connection  between  that  company  and  Ger- 
man electrical  machinery,  and  the  story  cannot  be  re- 
peated too  often.  Mr.  Price  said  that  the  combined  un- 
dertaking of  the  Victoria  Falls  and  Transvaal  Power 
Co.,  Ltd.,  and  its  subsidiary,  the  Rand  Mines  Power 
Supply  Co.,  Ltd.,  constituted  the  largest  concern  supply- 
ing power  in  the  British  Empire,  and  he  thought  it 
would  be  of  interest  to  the  congress  to  learn  how  it 
came  about  that  so  much  of  the  plant  installed  by  these 
power  companies  had  been  manufactured  and  supplied 
by  enemy  firms.  In  his  opinion,  the  history  of  these 
power  companies  was  one  of  the  best  object  lessons 
which  could  be  cited  in  illustration  of  the  methods  by 
which  Germany  had  developed  her  industrial  power. 

When  the  Victoria  Falls  and  Transvaal  Power  Co., 
Ltd.,  was  promoted  about  12  years  ago,  every  effort  was 
made  to  raise  the  initial  capital  in  Britain,  but  the  cau- 
tious methods  of  British  banking  houses  prevented  that 
consummation,  and,  in  the  end,  the  industrial  banks  of 
Germany  took  up  the  original  debentures.  Having  es- 
tablished the  business  with  this  initial  capital,  all  fur- 
ther money  was  raised  in  Britain,  and  the  influence  of 
the  German  banks  was  quickly  terminated,  but  in  the 
initial  stages  the  two  large  electrical  manufacturing 
firms  in  Germany,  namely,  the  A.E.G.  and  Siemens 
companies,  through  their  close  association  with  the 
banks,  were  enabled  to  obtain  valuable  contracts  on  lu- 
crative terms.  In  the  later  stages  of  development  the 
position  was  reversed,  and  the  German  manufacturers 
met  keen  competition.  Important  contracts  had  to  be 
placed  in  1912,  when  every  effort  was  made  to  obtain 
the  required  plant  from  British  firms,  but  it  soon  be- 
came apparent  that  the  German  manufacturers  were 
prepared  to  reduce  their  prices  to  any  extent  necessary 
to  retain  the  business  connection.    It  was  not  a  question 


of  a  few  per  cent.;  in  fact,  the  price  was  altogether  a 
secondary  consideration.  These  German  firms  had  made 
up  their  minds  to  dump  their  products  at  low  prices 
rather  than  lose  the  business.  Though  it  could  not  be 
said  that  the  German  plant  had  proved  an  unqualified 
success,  there  were  no  technical  grounds  for  refusing 
tc  accept  it;  and  no  board  of  directors  in  those  pre-war 
days  would  have  felt  justified  in  sacrificing  the  interests 
of  shareholders  merely  with  the  object  of  avoiding 
the  purchase  of  foreign  machinery. 

In  course  of  time  the  same  position  would  recur  un- 
less adequate  steps  were  taken  to  prevent  the  dumping 
of  enemy  products  in  Allied  countries.  Why  was  it, 
Mr.  Price  asked,  that  Germany  had  been  able  to  estab- 
lish such  a  strong  position  in  the  industrial  world?  In 
the  first  place,  it  was  due  to  the  financial  organization 
whereby  her  manufacturing  concerns  had  obtained  the 
liberal  support  and  assistance  of  banking  houses.  Sec- 
ondly, it  was  because  of  the  amalgamation  of  manu- 
facturers into  a  few  powerful  concerns,  which,  by  rea- 
son of  their  enormous  output  of  standardized  articles, 
were  enabled  to  reduce  their  cost  of  production  to  the 
lowest  possible  level.  These  huge  corporations  had  ac- 
quired the  financial  control  of  many  power-supply  un- 
dertakings, which  were  then  forced  to  purchase  their 
machinery  from  the  controlling  manufacturer  at  rela- 
tively high  prices.  In  addition  to  this,  the  manufac- 
turing firms  had  combined  as  members  of  a  cartel  for 
the  purpose  of  maintaining  prices  to  all  customers  in 
their  own  countries.  The  assured  profits  earned  by 
those  means  had  enabled  the  manufacturers  to  write 
down  the  capital  value  of  their  factories  until  their 
works  stood  at  a  nominal  figure  on  the  books.  Under 
these  circumstances,  goods  could  be  dumped  in  foreign 
countries  at  even  less  than  cost  price  without  ultimate 
loss,  because  the  increased  output  thus  secured  cheap- 
ened production,  and,  by  taking  such  foreign  business 
at  low  prices,  an  ever-extending  market  for  future  out- 
put could  be  established. 

Germany  must  be  beaten  at  her  own  game,  and  this 
can  only  be  done  by  organizing  production  and  distri- 
bution on  a  more  efficient  basis.  Today  there  are  two 
enormous  electrical  manufacturing  undertakings  in  Ger- 
many, and  two  in  America,  whereas  in  Britain  there 
are  numerous  much  smaller  concerns,  Mr.  Price  main- 
tained that  salvation  lay  in  combination  and  cooperation 
between  existing  manufacturers,  coupled  with  an  effi- 
cient scheme  of  organization,  not  only  of  production, 
but  also  of  distribution,  right  down  to  the  ultimate  con- 
sumer in  every  market  of  the  world. 


•Abstracted   from   the  South  African  Mining  Journal  and  En- 
gineering Record. 


Mount  Bischoff  Tin  Mining  Company 

The  semi-annual  report  of  the  Mount  Bischoff  Tin 
Mining  Co.,  Registered,  which  operates  mines  and  mill- 
ing and  smelting  plants  at  Waratah,  Tasmania,  for  the 
half  year  ended  June  30,  1918,  indicates  that  226  tons 
of  concentrate  was  produced  from  the  treatment  of 
44,041  tons  of  ore.  The  total  quantity  of  tin  oxide 
smelted  on  account  of  the  company,  including  that  ob- 
tained from  tributers,  was  237  tons,  which  yielded  143i 
tons  of  tin.  Ore  reserves  are  given  as  1,185,000  tons, 
with  an  average  content  of  0.29%  tin.  Dividends 
distributed  during  the  period  aggregated  £16,500. 
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Industrial  News  from  Washington 


By  Paul  Wooton,  Special  Correspondent  | 
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Would  Continue  Federal  Supervision 

Great  advantage  can  come  to  American  industry,  ac- 
cording to  the  belief  of  the  chairman  of  the  War  In- 
dustries Board,  if  much  of  the  conservation  and  stand- 
ardization, which  has  been  accomplished  as  a  matter 
of  necessity,  can  be  continued.  The  various  measures 
undertaken,  he  observed,  had  been  projected  and  car- 
ried through  under  the  stress  of  the  war  program — 
each  measure  taken  up  with  the  individual  industry  in- 
volved, and  no  attempt  made  to  establish  a  general 
policy.  Properly  conceived,  he  declared,  a  policy  of  in- 
dustrial conservation  and  standardization  in  time  of 
peace  would  make  for  a  saving  in  materials,  money,  and 
labor,  and  a  consequent  increase  in  productive  ca- 
pacities. Standardization  of  types  and  styles  in  various 
classes  of  commodities,  he  said,  would  make  for  cheaper 
costs  of  production,  and,  resulting  therefrom,  lower 
prices  to  the  consuming  public.  The  possibilities  from 
such  economies,  he  remarked,  constituted  one  of  the 
great  lessons  learned  from  the  war. 

The  Iron  and  Steel  Institute  Committee,  in  the  course 
of  reconstruction  suggestions,  emphasizes  the  point 
that  a  continuation  of  governmental  supervision  of  in- 
dustry' for  the  present  is  highly  desirable.  It  is  agreed 
that  many  changes  in  operating  conditions  of  the  steel 
mills  will  be  necessary  from  the  transition  from  a  war  to 
a  peace  basis.  Some  concellations  and  adjustments  in 
war  contracts  will  follow,  but  owing  to  the  removal  of 
many  restrictions  imposed  on  non-war  industries,  and 
the  immediate  demands  of  such  industries,  a  probable  re- 
sumption of  Federal,  state,  and  municipal  improvements 
which  had  been  temporarily  suspended,  and  the  demands 
from  abroad  for  foreign  construction  which  are  already 
taking  definite  form,  it  is  believed  that  the  change  can 
be  accomplished  in  an  orderly  and  a  systematic  way. 

New  Uses  for  Zinc  Sought 

As  zinc  smelters  and  rollers,  in  response  to  the  war 
demand,  have  hitherto  enlarged  their  plants  to  double 
the  normal  pre-war  capacity,  the  War  Industries  Board 
is  studying  ways  of  developing  possible  new  uses  for 
Line,  so  as  to  utilize  this  increased  output.  George 
C.  Stone,  of  the  non-ferrous  section  of  the  board,  points 
out  that  the  chances  of  increasing  the  uses  of  the  metal 
are  good.  This  is  particularly  so  in  the  case  of  rolled 
sheet.  In  this  country,  Mr.  Stone  says,  the  rolled-zinc 
production  has  never  been  more  than  10%  of  the  specter 
output.  In  f]urope,  many  of  the  larger  producers  roll 
from  50  to  100%  of  their  output. 

An  objection  to  developing  new  uses  for  sheet  zinc 
is  the  fact  that  the  present  demand  nearly  equals  the 
capacity  of  the  mills.  Additional  output  would  require 
new  con.struction  in  rolling  mills  and  modifications  in 
machinery  for  putting  the  .sheet  into  useful  shapes. 
For  that  reason,  and  because  of  the  fact  that  consid- 
erable time  will  be  required  to  educate  the  public  to 
the  advantages  of  zinc   for  roofing,  which   is  the  use 


that  promises  most  from  a  tonnage  standpoint,  Mr. 
Stone  concludes  that  the  increased  use  of  castings  is 
even  more  important  at  the  present  time  than  is  an  at- 
tempt to  expand  the  use  of  sheet  zinc.  As  the  spelter- 
producing  capacity  of  the  country  is  in  excess  of  the 
demand,  ample  material  for  castings  is  available.  The 
probabilities  are  that  castings  could  be  substituted 
more  readily  for  brass,  aluminum  and  other  metals 
than  would  be  the  case  with  sheet  metal. 

Though  there  are  many  ways  in  which  zinc  can  be 
used  to  great  advantage,  Mr.  Stone  pointed  out  that 
care  must  be  taken  to  keep  in  mind  the  following  in- 
dustrial applications  of  the  metal:  It  is  quite  soluble 
in  acids  and  in  alkalies;  its  strength  is  comparatively 
small  and  may  be  reduced  importantly  by  exposure  to 
relatively  low  temperatures  (above  300°  F.) ;  its  co- 
efficient of  expansion  is  high,  about  double  that  of  steel ; 
and  it  is  not  fireproof,  but  can  be  burned  in  a  hot  fire. 

For  purposes  of  ready  comparison,  the  more  impor- 
tant advantages  in  using  zinc,  as  given  by  Mr.  Stone, 
are:  It  is  little  affected  by  ordinary  atmospheric 
agencies,  as  when  exposed  to  the  weather  it  soon  be- 
comes coated  with  a  thin  and  firmly  adherent  coating 
of  the  basic  carbonate,  which  completely  protects  it,  ex- 
cept from  acids;  it  is  very  ductile  and  is  easily  formed 
into  complicated  shapes ;  it  is  susceptible  to  a  high  polish 
or  can  receive  a  dull  or  a  frosted  polish;  it  can  readily 
be  plated  with  gold,  silver,  nickel,  or  brass,  and  takes 
any  of  the  finishes  commonly  used  for  brass  or  bronze 
articles;  and  it  can  be  enameled  if  care  is  taken  not  to 
overheat  in  baking,  Mr.  Stone  has  compiled  a  list  of 
nearly  200  articles  for  which  zinc  has  been  proposed 
or  is  already  used. 


For  Gradual  Change  to  Peace  Footing 

Reconstruction  problems  are  being  considered  in 
scores  of  daily  conferences  between  officials.  Certain 
general  policies  are  being  followed,  but  the  details  have 
been  decided  upon  in  few  instances.  Every  effort  is 
being  exerted  to  make  the  transition  from  a  war  to  a 
peace  footing  as  gradual  as  possible. 

Most  of  the  forward  steps  taken  during  the  war  will 
not  be  retraced,  states  George  Otis  Smith,  director  of 
the  U.  S.  Geological  Survey.     He  says: 

America's  unparalleled  assets  in  mineral  reserves  have  met 
the  war-time  test,  and  an  unexpected  degree  of  self-sufficiency  in 
raw  materials  has  made  possible  the  marvelous  expansion  of  man- 
ufacturing industries.  The  resultant  increased  burden  put  upon 
transportation  has  made  too  apparent  the  need  of  logically  di- 
recting the  agencies  of  distribution  and  of  thus  securing  efRciency 
through  economy.  With  this  lesson  in  national  thrift,  taught 
by  war,  has  come  the  realization  that  prices  may  be  too  low  as 
well  as  too  high — that  adequate  supply  has  larger  meaning  to 
the  nation  than  cheapness,  and  that  stabilizing  industry  by  re- 
ducing hazards  to  a  minimum  takes  away  the  only  Justifiable 
reason  for  large  profits.  So,  whether  the  emergency  has  ex- 
pre.s.sed  Itself  in  the  demand  for  greater  engineering  efficiency, 
for  a  manifold  Increase  of  domestic  output,  for  a  much  more 
economical  use  of  transportation,  for  the  rigid  control  of  dis- 
tribution, or  for  the  fixing  of  prices  high  enough  to  Insure 
production  and  low  enough  to  prevent  profiteering,  these  novel 
experiences  In  political  economy  are  of  more  than  passing  Interest. 
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Monthly  Copper  Production  for  1918 

The  table  which  appears  herewith  is  compiled  from 
reports  received  from  the  respective  companies  (except 
in  the  cases  noted  as  estimated),  together  with  the 
reports  of  the  U.  S.  Department  of  Commerce  as  to 
imported  material,  and  in  the  main  represents  the 
crude-copper  content  of  blister  copper,  in  pounds. 

It  should  be  noted  that  the  totals  for  the  months 
covered  by  the  table  are  different  from  those  published 
last  month,  the  production  of  United  Verde  Extension, 
which  was  not  previously  available,  having  been  added. 

The  grand  total  includes,  under  "Imports  in  ore  and 
blister  copper,"  the  production  of  such  companies  as 
Canada  Copper,  Granby,  Cananea,  Braden,  Cerro  de 
Pasco  and  Chile.  As  a  matter  of  record,  however,  the 
individual  figures  are  given  after  the  total.  We  also 
report  the  production  of  the  Boleo  and  Katanga  com- 
panies, whose  copper  does  not  come  to  the  United  States. 


MONTHLY   CRUDE   COPPER  PRODUCTION,    1918 


Alaska  shipments 

Arizona: 

Arizona  Copper 

Cons.  Ariz.  Smelting 

Inspiration 

Magma 

Miami i 

New  Cornelia  (o) 

Old  Dominion 

Ray 

Shannon 

Shattuck  Arizona.. . ._ 

United  Verde  Extension. . . 
Other  .\rizona 

California: 
Mammoth 

Michigan: 

Calumet  &  Hecla 

Other  Lake  Superior  (6) . . . 

Montana: 

Anaconda 

East  Butte 

Nevada 

Mason  Valley 

Nevada  Cons 

New  Mexico: 
Chino 

Utah: 

Utah  Copper 

Eastern  smelters  (6) 


July 
3,994,204 

4,000,000 

1,430,000 

9,000,000 

800,000 

4,793,082 

2,300,000 

2,533,000 

7,300,000 

794,225 

672,024 

1,037,520 

24,727,751 


August 
4,245,557 

4,300,000 

1,250,000 

9,000,000 

900,000 

5,374,198 

2,838,000 

2,064,500 

6,625,000 

708,000 

682.861 

4,627,260 

26.363,078 


1,330.000         1.320.000 


11,118,426 
7.000.000 

25,400,000 
2,076.460 

1,190,177 
6,400.000 


10,718.520 
7.000.000 

24.900.000 
1.714,358 

1.032.702 
6.500.000 


September 
4,216.816 

4,330.000 

1.200,000 

7,800,000 

747,805 

5,012,865 

2,468,000 

2,292,000 

7.250,000 

722,000 

686,844 

4,623,300 

25,002,934 

1,140,000 

10,341,468 
7,000,000 

21.800,000 
2,134,700 

1,682,340 
6.670.415 


6.310,396         5.065.818         7,936.000 


16.021,766 
1,750,000 


Total  reported 141,979,031 

Others,  estimated 17,350,000 


19,920,947 
1,750,000 


148,900.799 
16,650.000 


Total  United  States 159,329.031 

Imports:    Ore  and  concen- 
trates, etc 1 2,898,436 

Imports  in  blister,  etc 19,543,854 

Grand  total 191,771,321 

British  Columbia: 

Canada  Copper  Corpn. . . .  232,647 

Granby  Cons 2,167,077 

Mexico: 

Boleo 1,697,360 

Cananea 5,000,000 

Phelps     Dodge,     Mexican 

properties 4,2 1 7,296 

Other  Foreign: 

Braden 7,036,000 

Cerro  de  Pasco 5,238,000 

Chile 7,556,000 

Katanga 4,894,200 

Backus  &  Johnston 1,324,823 


17.785.000 
1.750,000 

144,592,487 
13,400,000 


165,550,799     157,992,487 


October 
4,142,744 

4,060.000 

1,200,000 

8,125,000 

949,455 

4,945,178 

2,390,000 

2,373,000 

7,490,000 

800,000 

744,069 

4,702,500 

26.604,700 

910,000 

11.929,929 
7.000.000 

23,450,000 
1,823,000 

1,086,200 
6.700,000 

7.063.000 

19.000,000 


18,546,115 
42.519,271 


10,828,810 
37,570,650 


226,616.185     206,391,947 


159,821 
2.820,207 


5.000.000 


3.371,535 


1,764,000 
4,900,000 


4,300,000 
4,063.322        4.308,845         3,791,602 


6,690,000 
5,786,000 
8,496,000 
4,894,200 
2,052,091 


6,020,000 
6,150,000 
7,346,000 
4,887,598 
2,435.442 


(c) 


5,836,000 
8,548,000 


(a)  Only  electrolytic  cathodes  are  entered.  New  Cornelia  also  produces  some 
copper  from  ores  sent  to  Calumet  &  Arizona  smeltery,  which  is  included  under 
"Other  Arizona."    (6)  Estimated,    (c)  Not  reported. 

The  production  of  the  United  States  by  months  since 
the  beginning  of  the  year  is  as  follows : 

Pounds 

January 165,431.568 

February 160,011,364 

March 1 85,525, 1 68 

AprU 1 63,207,096 

May  181,070,350 

June 166.723,599 

July 1 59,329,031 

August 1 65,550,799 

September 157.992,487 

The  item  "Alaska  shipments"  gives  the  official  figure 
of  the  U.  S.  Department  of  Commerce.  Kennecott  pro- 
duction for  July,  August,  and  September  was  5,090,000, 
5,280,000,  and  5,508,000  lb.  respectively. 


Contract  Cancellations  a  Problem 

Foremost  among  the  subjects  brought  to  the  fore  by 
the  cessation  of  hostilities  is  the  matter  of  cancellation 
of  contracts.  In  this  connection,  the  Chamber  of  Com- 
merce of  the  United  States  recently  informed  the  Presi- 
dent that  much  apprehension  and  disturbance  had  been 
caused  through  such  cancellations  by  some  Government 
agencies,  though  public  attention  had  hardly  been  at- 
tracted to  it,  because  of  the  sensational  war  news.  This 
was  causing  uneasiness  among  the  banks,  the  com- 
munication said,  that  were  extending  credit  to  the  con- 
tractors. The  organization  urged  the  creation  of  a 
clearance  committee  to  pass  upon  all  proposals  to  can- 
cel contracts,  in  order  that  raw  materials  that  would 
be  released  by  the  stoppage  of  war  production  might 
be  allocated  to  industries  able  to  use  them  immedi-ttely 
for  peace-time  needs.  This  committee  would  serve  until 
an  adequate  organization  could   be  effected. 

Before  the  armistice  was  signed,  the  Secretary  of 
War  had  already  appointed  a  board  of  contract  adjust- 
ment, clothed  with  the  necessary  powers  to  settle  any 
disputes  relative  to  War  Department  contracts.  The 
decisions  of  this  board  are  final,  though  appeals  may  be 
made  to  the  Secretary  of  War.  The  board  as  constituted 
consists  of  three  members  with  the  rank  of  lieutenant 
colonel. 

For  some  time  to  come,  according  to  a  statement 
made  by  the  chairman  of  the  War  Industries  Board,  a 
large  proportion  of  present  Government  contracts  must 
continue,  so  as  to  make  possible  a  gradual  lifting  of  the 
restrictions  and  curtailments  that  have  been  imposed 
upon  industry.  It  is  also  pointed  out  that  provisions 
had  already  been  made,  as  published  by  Maj.  Gen. 
George  W.  Goethals  in  Supply  Circular  No.  88,  dated 
Sept.  7,  1918,  for  terminating  contracts  before  com- 
pletion. These  provisions  cover  cancellation  for  con- 
tractor's default,  termination  in  the  public  interest, 
assignment  of  sub-contracts,  and  taking  pos.session  of 
contractor's  plant. 

Referring  particularly  to  termination  in  the  public 
interest,  payments  are  to  be  made  by  the  United  States, 
in  the  event  of  such  termination,  for  articles  completely 
manufactured  at  the  time  and  for  raw  materials;  also 
for  articles  in  process  of  manufacture  and  the  con- 
tractor's outstanding  obligations  incurred  in  good  faith 
in  connection  with  the  performance  of  the  contract. 
Provision  is  also  made  for  payment  of  a  fair  amount 
on  account  of  depreciation  or  amortization  of  plants, 
facilities,  and  equipment  provided  by  the  contractor  for 
the  performance  of  his  contract. 

In  return,  the  United  States  is  released  from  its  ob- 
ligation to  take  the  remaining  articles,  not  manu- 
factured, specified  in  the  contract  and  to  pay  anticipated 
profits  to  the  contractor  on  the  unfinished  portions  of 
the  contract.  The  contract  provisions  have  been  worked 
out  with  care  to  meet  the  situation  presented  both  by 
fixed-price  contracts  and  cost-plus  contracts. 

A  large  number  of  contracts  now  outstanding  do  not 
specifically  provide  for  termination  in  the  public  in- 
terest. If  it  becomes  necessary  so  to  terminate  these,  it 
is  assumed  that  the  parties  will  generally  desire  to  ad- 
just their  rights  on  the  basis  of  the  equitable  principles 
established  by  the  contract  provisions  contained  in 
Supply  Circular  No.  88. 
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Tin  Dredging  in  Burma 

Six  important  tin-dredging  companies  are  operating 
in  Burma  and  vicinity.  These  include  the  Bangnon 
Valley  M.  L.  Co.,  with  one  dredge;  the  Deebrook  Dredg- 
ing M.  L.  Co.,  with  tAA'o  dredges;  the  Rahman  Tin  Co., 
with  one  dredge;  the  Ratrut  Basin  M.  L,  Co.,  with  one 
dredge:  the  Siamese  Tin  Syndicate,  with  three  dredges; 
and  the  Renong  Tin  Dredging  Co.,  with  three  dredges. 

Work  on  several  of  these  properties  has  been  ham- 
pered during  the  year  on  account  of  the  difliculty  in 
obtaining  spare  parts  for  the  dredges;  and,  in  some 
instances,  the  closing  down  of  one  or  more  units  was 
found  necessary  on  this  account.  In  spite  of  such  dis- 
abilities, the  Bangnon  company,  during  the  1917-1918 
period,  paid  dividends  amounting  to  25% ;  the  Deebrook 
company,  lO^c;  the  Rahman  company,  20%;  the  Ra- 
trut company,  25% ;  the  Siamese  company,  30% ;  and 
the  Renong  company,  15  per  cent. 

The  high  price  of  tin  alone  saved  the  last- 
mentioned  company  from  reporting  a  reduction  of  profit 
for  the  year  to  June  30,  1918,  according  to  the  Statist. 
A  good  deal  of  the  ground  dredged  was  of  a  clayey 
nature,  and  the  tin  yield  was  lower  per  cubic  yard. 
The  operating  results  are  compared  in  the  table. 


DREDGING  OPER.\TIOXS  OF  THE  RENONG  TIN  COMPANY 
'-  Black  Tin  — 


Working 
■ — Costs — 


Working 
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The  rise  in  the  cost  of  production  per  cubic  yard 
dredged  is  attributable  to  the  increased  duty  on  tin, 
which  amounted  to  £27,879,  against  £15,139  for  1915-16 
and  £11,000  for  1914-15.  The  depreciation  allowance 
is  again  on  a  liberal  scale,  a  total  of  £10,945  being 
written  off,  as  against  a  capital  outlay  of  only  £895. 
After  including  sundry  receipts  and  deducting  sundry 
expenses,  the  net  profit  totals  £54,269.  The  capital 
remains  unchanged  at  £112,267,  of  which  £25,000 
is  in  15%  cumulative  preference  shares  and  £87,- 
267  in  ordinary  shares  of  £1  each.  The  preference 
dividend  calls  for  only  £3750;  the  total  distribution  on 
the  ordinary  is  maintained  at  30%,  absorbing  £26,180, 
and  a  provision  of  £5000  has  to  be  made  for  income 
tax.  Over  one-third,  or  £19,339,  of  the  profit  is  there- 
fore undistributed,  and  of  this  £5000  is  allocated  to 
reserve  fund,  as  against  £6500  last  year,  and  the  carry- 
forward is  raised  by  £14,339  to  £18,520,  subject  to 
directors'  extra  remuneration  (which  amounted  to  £3,- 
500  for  1916-17)  and  excess  profits  duty. 


Thanksgiving  for  the  27th  Engineers 

Every  day  is  Thanksgiving  Day  since  the  Hun  was 
8ma.shed,  but  the  great  national  festival  now  approach- 
ing can  well  be  made  the  occasion  for  especial  remem- 
brance of  our  mining  regiment  in  France.  In  no  year 
of  our  lives  has  there  been  greater  cause  for  rejoicing 
than  at  this  time.  Celebration  has  been  the  keynote 
everywhere.     But  it  is  not  human  to  celebrate  alone. 


and  the  mining  man  can  get  an  extra  thrill  by  setting 
them  up  for  the  27th  Engineers  through  the  agency  of 
the  Comfort  Fund. 

The  regiment  is  still  in  France,  and  will  doubtless 
be  there  for  a  long  time  to  come.  The  signing  of  the 
armistice,  even  if  followed  by  a  formal  peace,  will  not 
at  once  make  tobacco  and  other  comforts  more  plentiful 
than  they  have  been  in  the  past.  The  value  placed  upon 
tobacco  is  too  well  known  to  need  further  recounting. 

It  is  not  strange  that  the  Comfort  Fund  touched  the 
right  spot  with  the  mining  regiment  from  the  first, 
though  it  is  only  incidentally  a  "tobacco"  fund.  It  has 
furnished  anything  from  a  cigarette  to  a  brass  brand, 
and  will  continue  to  do  so  if  it  will  make  our  miners 
abroad  feel  happy.  So  there  is  still  a  chance  for  the 
man  who  forgot  about  the  Comfort  Fund  or  did  not 
know  that  it  existed.  Big  or  little,  all  donations  are 
welcome,  and  now  is  the  time  to  send  them  in. 

We  are  informed  that  Companies  A,  B,  and  C  of  the 
regiment  were  engaged,  early  in  October,  in  what  was 
a  warm  sector  of  the  Western  front.  Captain  Welsh, 
of  Company  A,  wrote  us  under  date  of  Oct.  5,  and  in- 
closed a  copy  of  a  letter  which  he  received  in  August 
from  Brig.  Gen.  H.  A.  Smith,  which  letter  follows: 

Aug.  6,  1918. 
Capt.  Nerval  J.  E.  Welsh, 

Company   A,   27  th  Engineers, 

American    Expeditionary   Forces. 
My  dear  Captain: 

As   your   company   is   leaving  the   area   tomorrow   for 

,   I   talte  this   opportunity  of  expressing   to   you,   to  your 

officers,  your  non-commissioned  officers  and  your  men,  the  regret 
I   feel  at  parting  with   your   organization. 

The  administration  of  your  company  has  always  been  excel- 
lent. It  has  the  best  kitchen,  dining  room,  billets  and  arrange- 
ments for  comfort  of  the  men  in  the  area. 

Please  take  some  means  of  making  this  letter  known  to  the 
officers  and  men  of  your  company. 

Hoping  that  some  time  I  may  again  have  the  pleasure  of  having 
in  my  command  your  fine  organization,  I  am, 

Very  sincerely  yours, 

H.  A.  Smith. 
Brig.  General,  Commandant. 

The  above  letter  indicates  the  high  respect  which  the 
officers  and  men  of  this  company  had  won.  Incidentally, 
we  may  mention  that  Company  A  was  the  first  of  the 
regiment  to  go  over.  It  was  followed  by  Companies 
B  and  C,  together  with  Headquarters.  Finally,  Com- 
panies D,  E,  and  F,  accompanied  by  the  band,  embarked 
in  July. 

HOW  THE   COMPORT   FUND   STANDS 

Previously    acknowledged     -  $18,492.77 

C.    M.   Eye 10.00 

C.    A.    Burdick    5.00 

Mining  and  Metals  Section,  National  Safety  Council..  125.00 

John    Herman    10.00 

Lane     Pearl     5.00 

W.  L.  Gibson 5.00 

C.  M.  Fenton   10.00 

Charles  Le  Vasseur,  monthly 5.00 

B.  N.  Jackson 10.00 

H.    A.    Johann 10.00 

Mrs.   A.   B.   Emery,  Messina,  Transvaal 10.50 

A.   C.   Stoddard    „5.00 

Robert  E.   Tally 25.00 

Nelson    P.    Hulst 20.00 

Lawrence    Addicks     „2aX 

R.   R.    Boyd    25.00 

E.   R.   Varela    .f.OO 

W.  J.  Olcott   25.00 

J.   E.  Clennel JOOO 

C.  M.  Eye  (monthly)    lO-OO 

Total    $18,843.27 

Make  your  checks  payable  to  W.  R.  Ingalls,  treasurer 
of  the  Association  of  the  27th  Engineers.     Because  of 
the  work  involved  in  administering  the  Comfort  Fund, 
contributions  are  acknowledged  only  by  publication  in  ^_| 
the  Journal.  ^H 
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Mexico  on  Gold  Basis 

President  Carranza  signed  a  decree  on  Nov.  13  re- 
forming the  monetary  system  of  Mexico  by  placing  it 
on  a  strictly  gold  basis.  The  recent  monetary  crisis 
was  caused  by  the  exportation  of  silver  half-peso  pieces, 
which,  as  the  result  of  the  high  price  of  silver,  were 
worth  more  as  bullion  than  as  coin.  Business  has  been 
handicapped  recently  by  the  scarcity  of  change.  Under 
the  new  decree  peso  and  half -peso  pieces  will  be  coined 
with  less  silver  in  them,  thus  making  their  exportation 
profitless. 

New  gold  coins  now  being  minted  are  worth  two  and 
one-half  pesos.  Millions  of  pesos  in  silver  and  half- 
peso  pieces,  called  "tostones,"  recently  have  disappeared 
from  circulation.  These  have  been  demonetized  to  pre- 
vent speculation  in  the  new  pesos.  It  will  be  illegal  for 
any  one  to  give  more  than  20  pesos  of  them  as  change. 


Latin-American  Demand  for  Steel 

Latin-American  concerns  wishing  to  specify  American 
structural  steel  for  building  and  railway  purposes  can 
now  do  so  without  difficulty  by  referring  to  pamphlets 
in  Spanish  and  English  just  issued  by  the  Bureau  of 
Foreign  and  Domestic  Commerce.  These  pamphlets 
are  intended  to  facilitate  sales  of  such  materials  in 
Latin  countries,  and  are  published  in  response  to  nu- 
merous requests  from  those  countries. 

The  text  defines  with  scientific  accuracy  the  generally 
accepted  American  standards,  as  adopted  by  the  Ameri- 
can Society  for  Testing  Materials,  and  the  publication 
of  the  series  has  been  made  possible  by  the  cooperation 
j,of  the  American  Society  of  Civil  Engineers,  the  Bureau 
of  Standards,  and  the  Bureau  of  Foreign  and  Domestic 
Commerce.  One  of  the  pamphlets  announced  is  entitled, 
'"Standard  Specifications  for  Structural  Steel  for 
Buildings,"  Industrial  Standards  No.  8.  The  others 
deal  with  locomotive  construction.  The  pamphlets  can 
be  purchased  at  Sc.  a  copy  from  the  Superintendent  of 
Documents,  Government  Printing  Office,  Washington, 
D.  C,  or  from  any  of  the  district  or  cooperative  offices 
of  the  Bureau  of  Foreign  and  Domestic  Commerce, 
other  numbers  of  the  series  will  follow. 


Trieste  Orders  Michigan  Copper 

Two  daj^  after  Trieste  was  occupied  by  the  Italians, 
a  large  manufacturing  firm  cabled  inquiries  to  a  Michi- 
gan copper  company,  writes  our  correspondent  from 
Houghton,  Mich.  Copper  prices  were  agreed  upon  im- 
mediately, and  shipments  by  express  started  for  New 
York  for  foreign  transportation.  This  incident  may  in- 
dicate something  of  the  possibilities  of  the  readjust- 
ments of  general  business  that  will  now  take  place. 
Before  the  war  Trieste  was  a  big  importer  of  copper. 
As  an  instance,  the  Quincy  Mining  Co.,  of  Michigan, 
shipped  practically  50%  of  its  output  to  Trieste  buyers, 
most  of  whom  were  manufacturers  who  wanted  the  cop- 
per for  their  own  use,  and  not  simply  importers  and  re- 
sellers of  the  metal. 

Manufacturing  in  Trieste  had  developed  rapidly  in 
a  decade,  and  Quincy  copper  had  become  so  popular  in 
that  city  that  the  buyers  there  outbid  consumers  of  the 
metal  in  the  United  States. 

When  the  war  broke  out,  Trieste,  unlike  Hamburg 


and  Bremen,  had  not  a  large  stock  on  hand.  Shipments 
ceased  immediately,  as  Austria  was  blockaded  by  the 
fleets  of  the  Allies.  It  is  interesting,  however,  to  note 
that  at  least  half  of  the  big  firms  that  have  been  pur- 
chasing copper  at  Trieste  bore  Italian  names.  Italian 
capital  had  much  to  do  with  the  upbuilding  of  Trieste's 
commerce  and  industry,  notwithstanding  the  fact  that 
the  city  was  under  Austrian  rule.  The  belief  here  is 
that  Trieste  will  adjust  herself  to  the  new  conditions 
and  that  the  Italians  will  have  control  of  the  govern- 
ment with  the  approval  of  the  people  of  the  city. 


New  Steel  Projects  Abroad 

Great  things  are  expected  from  the  recently  re- 
turned exploration  expedition  to  Spitzbergen,  according 
to  the  London  correspondent  of  Iron  Age.  Vast  de- 
posits of  60%  iron  ore  are  reported  to  have  been  dis- 
covered, and  enormous  coal  seams,  cannel,  bituminous 
and  anthracite.  Plans  are  now  going  forward  for 
putting  up  large  iron  and  steel  works  there.  The  pro- 
moters, the  Northern  Exploration  Co.,  are  sanguine, 
and  talk  of  getting  the  blast  furnaces  up  by  next  year 
and  the  steel  works  by  1920,  but  it  is  hardly  likely  that 
this  program  can  be  adhered  to. 

Two  new  companies  have  just  been  founded  in  Fin- 
land in  which  the  Krupps  are  interested.  The  Jussaro 
Gruva  company  is  to  take  over  and  extend  the  iron 
mines  of  Fishars  and  Dalsbruck  companies.  The  capital 
is  2,000,000  marks.  The  ore,  which  is  said  to  be  rich, 
is  to  be  smelted  at  the  Krupp  works.  Another  concern 
for  prospecting  all  over  Finland  is  the  Finlands  Mal- 
mundersoknings  company,  also  with  a  capital  of  2,- 
000,000  marks.  The  Krupps  are  to  supply  the  experts, 
but  do  not  hold  the  majority  of  shares. 

It  is  probable  that  the  Altos  Hornos  de  Corral,  in 
Chile,  owned  by  French  capital,  which  has  been  idle  for 
several  years,  will  be  put  in  operation  again. 


Raw-Material  Control  Main  Problem 

The  after-war  business  problem  receiving  the  moat 
important  attention  at  present  in  England  is  that  of 
the  control  of  raw  materials  and  shipping.  Detailed 
studies  of  sources  and  methods  of  control  and  distribu- 
tion are  being  made,  but  there  appears  to  be  no  agree- 
ment as  yet  on  the  general  principles  of  control.  On 
the  one  hand,  powerful  interests  are  urging  the  imme- 
diate cooperation  of  Great  Britain,  France,  and  the 
United  States  for  the  formation  of  a  world  control 
whicn  will,  at  the  appropriate  time,  be  able  to  distribute 
raw  materials  as  seems  best.  On  the  other,  some  are 
pointing  out  that  such  action  would  in  principle  be  con- 
trary to  President  Wilson's  policy  of  "no  economic  com- 
l)ination  within  the  League  of  Nations." 

It  is  understood  in  London  that  American  Govern- 
ment opinion  believes  that  a  free  field  should  be  left 
for  developing  a  new  world  policy  on  raw  materials 
and  shipping.  As  a  matter  of  fact,  world  arrangements 
are  already  being  made  with  the  sanction  and  even  the 
assistance  of  the  British  government  in  regard  to  oil 
and  metals,  and  shipping  plans  change  or  develop  daily. 
The  American  Chamber  of  Commerce  in  London  has 
urged  commercial  bodies  in  America  to  consider  the 
entire  subject. 
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^Momuniniiinniiiniiiiii 

The  Results  of  the  War 

FIRST  and  most  important  of  all,  the  policy  of  Prus- 
sian autocracy  is  destroyed.  With  it  goes  the  dream 
of  an  empire  of  Mittel-Europa,  and  a  dominion  from 
Berlin  to  Bagdad.  As  direct  consequences,  France  is 
relieved  from  the  threat  of  the  dagger  at  her  throat, 
and  conquered  nations  in  Europe  are  liberated.  The 
right  of  peoples  to  their  own  nationalities  is  restored. 
There  will  be  many  other  results,  but  this  is  the  great 
one.  It  has  been  achieved  at  enormous  cost  and  at  great 
loss  to  France,  Belgium,  Serbia,  and  Poland,  which  have 
been  ravaged  by  the  invader,  Italy  and  Rumania  also 
have  been  ravaged,  but  they  entered  the  war  after  it 
had  begun,  and  took  their  chances.  The  other  countries 
had  no  option.  How  are  those  innocent  parties  going 
to  be  indemnified?  Naturally,  by  the  criminals,  but  how? 
Stephen  Lausanne  wrote  in  the  New  York  Times  of 
last  Sunday: 

France  must  have  reparation,  for  seven  of  her  departments — 
equal  in  area  and  wealth  to  the  State  of  New  York — have  been  laid 
waste,  burned  down,  and  razed.  Three  hundred  and  fifty  thou- 
sand houses  have  been  broken  into,  pulled  down  and  shattered 
into  bits,  and  it  has  been  computed  that  merely  to  rebuild  them 
it  would  require  an  army  of  100,000  men  working  for  20  years. 
Who  is  to  furnish  that  army?  France?  No,  but  the  destroyers 
and  incendiaries.  Of  course  they  will  protest,  and  implore,  and 
complain  that  it  is  sentencing  German  youth  to  hard  labor.  They 
will  try  to  soften  the  hearts  of  neutral  countries.  In  the  name 
of  common  fairness,  should  they  be  listened   to? 

Those  350,000  houses  contained  some  500,000  beds,  which  were 
either  stolen  or  destroyed,  and  1,000,000  Frenchmen  at  present 
have  no  roof  over  their  heads,  not  even  a  pallet  on  which  to 
sleep.  So  we  shall  have  to  go  to  the  thieves  and  plunderers  and 
take  the  500,000  beds  and  bedding  we  need.  More  cries,  more 
complaints,  more  lamentations.  The  women  of  Germany  will  say 
it  is  inhuman,  that  war  is  being  continued  after  war  is  over ; 
they  will  cable  to  the  women  of  America.  (And  even  as  I  write 
these  lines  the  news  comes  that  they  have  done  so.)  In  the 
name  of  common  fairness,  should  they  be  listened  to? 

The  mines  of  Northern  France  have  been  scientifically  and 
cleverly  tampered  with,  filled  with  water,  or  destroyed.  Not  a 
ton  of  coal  can  be  extracted  from  Lens  for  another  two  years. 
The  normal  output  of  these  mines  cannot  be  restored  for  another 
five  years.  Meanwhile  who  will  supply  France  with  the  coal  she 
so  badly  needs?  England?  No.  Why  should  it  be  England?  It 
will  be  Germany. 

When  in  July,  1918,  the  American  boys  entered  Chateau-Thierry, 
they  found  stacks  of  parcels  ready  for  shipment,  containing  all 
the  linen,  silver  and  jewelry  of  the  unfortunate  inhabitants.  To 
whom  were  those  parcels  addressed?  Not  to  the  Kaiser,  but  to  the 
women  of  Germany,  to  the  old  men  of  Germany,  to  the  people  of 
Germany,  who  were  the  accomplices  and  beneficiaries  of  all  this 
systematic  house-breaking. 

And  here  Is  an  example  of  how  the  German  people  appreciated 
these  robberl«-B.  Here  Is  a  letter  recently  forwarded  to  me 
and  which  was  found  on  a  German  officer  made  prisoner  by  the 
French  troops : 

"Mansbach,  July  3. 

"I  have  safely  received  the  21  parcels,  and  many  thanks  for 
Ihem.  I  wish  you  rould  have  been  there  on  Saturday,  at  the 
unpacking  of  the  five  parf  elH,  which  I  received  together,  to  hear 
the  remarks  made  at  the  sight  of  the  pretty  drawers,  the  petticoat, 
the  shirt,  the  little  bonn*'t,  and  the  shirtwaist  One  could  see 
that  they  came  from  well-to-do  people.  It  would  be  best  If  you 
could  go  back  to  bu<  h  places  ;  you  might  find  more  things.  Every- 
thing Is  useful   to  u«. 

"Your  Mother." 

Buch  a  letter,  which  no  American  woman,  no  French  woman 
would  have  ever  written  or  sUrned,  gives  a  little  Idea  of  the 
chara<^»'r   r,t  the  p<'.ple   we  are   dealing  with. 


There  must  be  reparation,  or  it  would  be  enough  to  make  one 
despair  of  justice  on  earth. 

The  civilized  world  is  now  reviling  the  late  Kaiser  and 
demanding  his  punishment,  but  it  is  doing  so  only  be- 
cause he  is  the  figurehead,  the  symbol.  When  he  led 
Germany  into  the  war,  the  military  caste  was  for  it,  the 
business  men  were  for  it,  the  professors  in  the  univer- 
sities were  for  it,  the  entire  people  were  for  it,  includ- 
ing the  same  socialists  who  are  now  in  control  of  the 
German  government.  They  wanted  loot,  they  thought 
they  were  going  to  get  it,  and  they  turned  against  the 
old  rulers  only  when  it  became  clear  that  they  were  go- 
ing to  lose.  Already  the  Germans  have  begun  to  squeal. 
They  have  protested  against  the  terms  of  the  armistice 
requiring  them  to  give  up  locomotives  and  railway  cars. 
Yet  what  was  demanded  of  them  was  only  what  they 
had  stolen  from  France  and  Belgium.  We  must  not  be 
too  lenient. 

Yet  we  cannot  fail  to  view  with  alarm  the  gaining 
of  control  in  Germany  by  socialists  and  the  general 
spread  of  socialism.  For  ourselves,  we  are  unable  to 
draw  any  fine  distinctions  among  the  several  kinds 
of  socialists — parlor  socialists,  collegiate  socialists,  and 
all  the  rest  down  to  the  bolsheviki.  To  us  they  all  look 
very  much  alike.  Now,  if  a  nation,  in  the  exercise  of 
its  freedom,  desires  to  be  socialistic,  and  suffer  the  con| 
sequences,  that  is  its  own  business,  just  as  an  individual 
may,  if  he  chooses,  inoculate  himself  with  typhoid  fever, 
providing  he  does  not  endanger  other  people.  In  Ger- 
many the  rest  of  the  world  now  has  a  peculiar  intere.st, 
for  it  looks  to  Germany  not  only  to  disgorge  the  loot, 
,  but  also  to  repair  the  damages  that  it  did,  when  break- 
ing into  and  occupying  its  neighbors'  houses.  There 
is  the  ever-present  danger  that  the  Germans,  having 
become  sociaHsts,  will  do  internal  looting  among  them- 
selves, just  as  happened  in  Russia;  wherefore  France 
and  Belgium  may  not  be  able  to  recover  what  was 
stolen  from  them.  And,  furthermore,  the  socialists, 
by  destroying  the  factories  of  Germany,  may  make 
it  impossible  for  that  country  to  work  for  the 
payment  of  its  obligations.  America  has  a  direct  con- 
cern in  this,  for  the  less  that  Germany  is  able  to  do  for 
France  and  Belgium  the  more  will  America  have  to  do. 
Of  course  it  may  be  argued  that  internal  destruction 
in  Germany  would  be  very  foolish  on  her  part,  which 
would  be  true;  but  mobs  are  never  anything  but 
foolish. 

Therefore  the  treatment  of  Germany  should  be  man- 
aged with  great  wisdom,  especially  with  a  view  to  the 
preservation  of  order  there.  People  are  always  most 
disposed  to  orderliness  if  they  be  comfortable,  both  as 
to  food  and  protection  against  the  elements.  We  have 
got  to  furnish  Germany  with  raw  materials  and  we  have 
got  to  trade  with  her,  for  otherwise  she  cannot  work 
to  pay  her  bills.  The  destiny  of  the  Germans  is  to  work. 
An  idle  Germany  or  a  merely  self-supporting  Germany, 
would  be  of  no  use  to  its  creditors. 
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What  About  Labor? 

LET  us  not  delude  ourselves.  Neither  the  prices  for 
commodities  nor  the  wages  for  labor  are  going  to 
remain  at  the  present  heights.  Some  people  talk  about 
a  maintenance  of  commodity  prices.  Other  people  say 
that  labor  will  never  consent  to  a  reduction  of  present 
wages,  which  therefore  must  remain  where  they  are. 
Nobody  with  common  sense  expects  anything  of  this 
sort.  It  ought  not  to  be,  and  will  not  be.  This  is  not 
to  say  that  the  future  relations  between  capital  and 
labor  in  the  division  of  wealth  will  not  be  fairer,  and 
other  relations  also,  than  they  used  to  be.  But  wages 
are  going  to  be  determined  by  economic  law,  and  the 
policies  of  Gompers  and  Frankfurter  and  the  edicts  of 
governmental  bureaus  are  going  to  have  nothing  to  do 
with  it.  The  laborer  is  going  to  get  what  he  earns,  and 
ought  to,  but  no  more.  During  the  war  he  has  often  got 
more,  for  he  had  to  be  appeased  lest  he  should  strike 
and  delay  essential  production.  The  taxpayers  footed 
the  bill  as  a  part  of  the  war  expense.  The  exigencies 
disappeared  on  Nov.  11,  and  therein  developed  the  first 
fundamental  change  in  conditions. 

Two  things  then  happened  immediately:  (1)  Over- 
time and  Sunday  wdrk  at  fancy  extra  rates  of  pay  were 
discontinued.  (2)  From  our  own  metallurgical  indus- 
try, where  work  is  regularly  organized  on  a  24-hour 
basis,  we  get  reports  that  the  men  exhibited  a  new  atti- 
tude on  Nov.  11.  Those  who  had  demanded  increases  on 
top  of  increases,  and  under  the  leadership  of  a  few 
trouble  makers  had  been  insatiable,  suddenly  became 
quiet.  Being  no  fools,  they  appreciated  that  a  job  was 
worth  a  lot  more  on  Nov.  11  than  it  had  been  on  Nov.  10. 
By  the  same  reasoning  we  expect  that  the  next  develop- 
ment will  be  for  more  work  to  be  done  per  man,  which  in 
itself  will  ease  the  labor  situation.  The  increase  in 
labor  supply  by  demobilization  of  the  troops  will  come 
later,  and  perhaps  its  climax  will  be  delayed  for  a  long 
time,  even  until  such  time  as  when  more  men  will  be 
keenly  needed,  the  preliminary  readjustment  having 
been  accomplished. 

Indeed,  the  first  stage  of  readjustment  is  the  critical 
one.  The  immediate  question  is  what  is  to  be  done  with 
the  makers  of  ammunition.  Here,  for  example,  is  a 
factorj'  in  which  1000  persons  were  em.ployed  in  pre- 
war times  and  in  which  20,000  are  now  occupied  in 
making  cartridges.  They  ought  not  to  be  summarily 
turned  adrift.  Yet  it  would  be  preposterously  wasteful 
to  keep  them  making  cartridges.  They  have  got  to  be 
returned  to  the  textile  mills,  boot  and  shoe  factories, 
I  machine  shops,  and  domestic  service,  whence  they  came, 
:  but  Washington  has  arranged  no  plan  for  that.  The  in- 
dustries themselves  have  not  been  free  to  make  plans, 
save  in  some  cases.  In  many  cases  they  have  got  to 
await  the  readjustments  by  consumers,  so  that  the  latter 
can  and  will  place  orders  again.  In  the  present  junc- 
ture, specific  plans  for  useful  work  to  be  done  at  once 
would  be  worth  far  more  than  all  the  doctrines  and  es- 
says of  Felix  Frankfurter,  Robert  Bruere,  and  the  rest 
of  the  doctors. 

The  talk  about  not  letting  wages  come  down  until  the 
cost  of  living  has  come  down  is  delusive.  Like  the  dog 
chasing  his  own  tail,  it  does  not  get  anywhere.  The 
peaceful  demand  for  many  ordinary  commodities  will 
not  revive  until  their  cost  has  come  down,  and  the  latter 


will  not  happen  until  labor  cost  has  diminished,  either 
by  lower  wages  or  increased  efficiency.  The  represen- 
tations that  the  high  cost  of  living  will  prevent  are  pure 
buncombe.  There  is  scarcely  any  generalization  that 
is  more  perfectly  established  by  repeated  investigations 
in  many  parts  of  the  country  than  that  the  cost  of  living 
increased  about  1.5  times  that  of  the  middle  of  1914. 
The  wages  for  common  laVjor  have  increased  at  least 
twofold  (refer  to  the  specific  figures  of  the  steel  in- 
dustry, for  example).  Of  course,  there  are  groups  of 
v/orkers  who  have  benefited  less  than  the  average,  just 
as  there  are  others  that  have  enjoyed  more,  but,  .speak- 
ing generally,  there  is  a  good  deal  of  leeway  between 
the  ratios  of  1.5  :  1  and  2  :  1.  The  notorious  fact  that 
so  many  men  have  been  able  to  earn  their  living  by  the 
work  of  only  four  days  per  week  has  been  ocular  evi- 
dence of  this.  Every  industrialist  knows  that  the  output 
of  products  in  quantity  per  hour  of  labor  has  been  much 
less  during  the  last  year  or  two  than  in  pre-war  times. 
We  heard  the  rate  of  production  put  at  only  663%  by 
an  experienced  observer,  speaking  only  a  fortnight  ago' 
That  is  a  very  difficult  generalization  to  make  with  even 
approximate  accuracy,  and  we  are  disposed  to  regard 
the  figure  of  66 §%  as  too  low  for  an  average  of  all 
industry,  but  that  it  has  been  far  below  100%  there  is 
no  question. 

We  have  no  doubt  that  there  will  be  resistance  by 
labor  to  any  changes.  It  is  not  unlikely  that  there  will 
be  an  attempt  to  unionize  the  labor  in  industries  more 
extensively  than  is  at  present  the  case  and  keep  the 
jobs  within  the  unions.  Some  employers  may  acquiesce 
to  such  a  plan.  Others  may  refuse,  and  there  may  be 
disputes  about  it.  But  the  one  thing  that  is  certain  is 
that  the  wages  for  labor  are  going  to  be  determined  by 
economic  law.  The  classic  economic  doctrine  that  labor 
is  the  residual  claimant  upon  the  product  of  industrj-, 
i.e.  that  after  rent,  interest,  and  profits,  which  are  de- 
termined and  limited  by  competition,  have  been  deducted 
from  the  produce  of  a  community,  labor  gets  all  the  rest, 
may  not  hold  true  during  such  a  period  as  the  last  four 
years,  but  under  natural  conditions  it  is  generally  true. 
Now,  more  than  ever,  should  labor  be  taught  that  its 
real  interest  is  to  produce  more,  which  is  to  earn  more, 
and  employers  should  not  attempt  to  diminish  labor's 
residual  claim  by  abolishing  competition  among  them- 
selves or  artificially  enhancing  profits  by  other  means. 
And  just  as  it  is  the  interest  of  labor  to  earn  the  max- 
imum, so  is  it  the  duty  of  the  employer,  which  means 
that  he  should  ever  be  alert  to  improve  his  methods  of 
production.  Wide  differences  of  plant  efficiency,  admin- 
istration, etc.,  are  really  the  inspiration  of  social  un- 
rest among  workers,  rather  than  conditions  that  are 
intentionally  designed  to  be  evil.  The  social  reformer, 
who  does  not  understand  production,  is  a  far  less  im- 
portant person  in  the  promotion  of  human  welfare  than 
the  engineer,  who  does. 

But,  for  the  immediate  question  of  readjustment,  we 
submit  to  Washington  that  shipbuilding,  locomotive 
building,  and  some  other  things  must  go  right  on,  for 
the  world  is  going  to  be  short  of  those  things  for  a  long 
time  to  come.  The  world  is  also  going  to  need  an  im- 
mense quantity  of  steel  rails,  structural  steel,  sheet 
metals  and  other  things,  that  may  be  produced  now  and 
piled  up  until  needed.  There  are  some  things,  sulphuric 
acid  for  example,  that  cannot  be  stocked  extensively, 
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cwnng-  to  lack  of  storage  capacity,  but  even  in  such  a 
case  there  might  be  such  an  expedient  as  taking  acid 
to  the  phosphate  works  and  accumulating  acid  phosphate 
that  some  day  will  be  needed. 

The  economic  question  in  such  procedures  is  how  much 
money  should  the  Government,  i.e.  the  whole  people, 
contribute  to  stocking  up,  charging  off  the  expense  to 
the  war.  The  same  might  be  said  as  to  housing  plans, 
public  improvements,  etc.  Without  any  doubt,  strenu- 
ous efforts  should  be  made  early  next  spring  to  transfer 
the  maximum  number  of  men  to  the  farms,  and  now 
is  not  too  soon  to  begin  arranging  for  that.  Domestic 
service  offers  a  ready  haven  for  many  women  who  are 
now  operating  trolley  cars,  working  in  factories,  etc. 
But  the  immediate  problem  is  to  discontinue  the  pro- 
duction of  shells,  cartridges,  rifles,  explosives,  etc.,  and 
to  take  care  of  the  thousands  who  will  be  thrown  out 
of  employment  at  Bridgeport,  Bethlehem,  Lowell,  Hope- 
well, and  similar  places. 


The  Tin  Situation 

THE  tin  importers  of  this  country  have  united  in 
a  protest  to  the  War  Industries  Board  against 
the  method  that  has  been  adopted  for  the  purchase 
and  distribution  of  tin,  which  we  have  described  in  a 
previous  article.  Their  protest,  which  is  phrased  veiy 
moderately,  focuses  upon  the  impropriety  of  the 
Government  putting  the  tin  business  of  this  country 
in  the  hands  of  the  United  States  Steel  Products  Co., 
a  subsidiary  of  the  United  States  Steel  Corporation, 
which  is  a  very  much  interested  factor.  We  fancy 
that  the  explanation  of  the  War  Industries  Board  would 
be  that  the  Steel  Corporation,  or  one  of  its  subsidiaries, 
is  the  only  private  concern  that  would,  or  could,  finance 
the  business  on  the  lines  mapped  out  by  the  Inter- 
Allied  Tin  Executive.  The  War  Industries  Board,  with 
its  well-known  aversion  to  speculators,  would  probably 
say  also  that  it  was  desirous  of  clearing  importers  and 
traders  out  of  the  way,  with  which  the  Steel  Corpora- 
tion, if  it  were  frank,  would  doubtless  concur.  In  the 
latter  thought  there  is  something  akin  to  the  policy 
of  the  Russian  Bolsheviki  in  dispensing  with  middle- 
men on  the  theory  that  they  were  useless  leeches. 
Economists  have  never  been  able  to  take  that  view  of 
honest  merchants,  and  the  Bolsheviki  found  that  instead 
of  eliminating  a  rake-off  on  wheat  in  the  interest  of  the 
people,  the  latter  did  not  get  any  wheat  at  all.  Of 
course,  this  is  not  to  imply  that  the  Steel  Corporation 
will  not  get  any  tin,  but  it  may  easily  turn  out  that  it 
will  not  get  enough  or  will  get  too  much. 

Therein  is  the  great  danger  of  a  buying  monopoly, 
such  as  the  Inter-Allied  Executive  has  devised.  A  sell- 
ing monopoly  will  always  have  product  enough.  A 
buying  monopoly,  on  the  other  hand,  may  so  mismanage 
a.s  to  discourage  production  before  it  even  becomes 
aware  that  things  are  going  wrong,  and  may  find  itself 
in  straits  to  obtain  necessary  supplies.  Or  it  may 
find  itself  overbought  at  prices  that  are  too  high.  In 
short,  whereas  a  free  and  natural  market  is  the  ex- 
pression of  the  composite  of  the  knowledge  and  opinion 
of  many  men,  a  buying  monopoly  is  based  upon  the 
judgment  of  a  few,  and  the  chances  for  error  are 
enormously  increa.sed.  This  begins  to  be  apparent  even 
in  the  brief  career  of  the  tin-buying  monopoly. 


The  War  Industries  Board  has,  in  fact,  bungled  the 
tin  business  from  the  beginning.  Mr.  Baruch  was 
warned  by  experts  as  early  as  April,  1917,  that  the  tin 
situation  should  have  immediate  and  careful  attention, 
but  he  paid  no  attention  to  the  matter  until  after  con- 
ditions became  acute,  in  fact  not  until  the  early  part  of 
1918,  when  they  had  become  very  acute.  Even  then 
the  War  Industries  Board,  which  had  been  organized 
and  come  into  charge  of  things,  did  not  go  to  the  trade 
for  advice;  much  less  did  it  go  to  economic  experts, 
but  in  the  main  contented  itself  with  consulting 
consumers.  We  pointed  out  repeatedly  that  the  first 
thing  to  do  was  obviously  to  increase  the  production 
from  Bolivian  ore,  which  easily  could  be  done,  but  no 
attention  was  given  to  that  important  thing,  and  it  was 
only  two  or  three  months  ago  that  the  second  largest 
tin  smelter  succeeded,  after  many  difficulties,  in  getting 
going.  The  next  most  obvious  procedure  was  to  curtail 
non-essential  consumption.  In  the  latter  the  War  In- 
dustries Board  did  good  work  by  recommendation  and 
otherwise,  but  we  are  not  sure  that  high  prices  for  tin 
were  not  in  themselves  the  most  effective  agent.  We 
know  that  they  were  in  at  least  one  important  branch 
of  consumption. 

Anyway,  the  tin  market,  in  spite  of  all  governmental 
interferences,  reflected  many  of  the  characteristics  of 
a  natural  market.  The  culmination  of  the  advance  was 
attributable,  as  usual,  to  the  buying  by  frightened  con- 
sumers. As  usual,  they  over-bought.  And,  as  usual, 
the  price  receded  as  soon  as  they  ceased  buying.  The 
situation  in  tin  had  become  distinctly  easier  when  the 
project  for  international  control  was  proposed  and 
launched  last  August.  That  project  did  not  even  have 
the  excuse  of  preventing  profiteering,  for  the  price  for 
tin  sold  for  export  in  Singapore  and  Penang  had  al- 
ready been  limited  by  the  government  of  the  Federated 
Malay  States. 

With  the  advent  of  peace  we  are  beginning  again 
to  have  a  domestic  market.  The  supplies  of  tin  in  the 
hands  of  consumers  have  been  large  for  some  time,  and 
some  of  the  holders  are  now  willing  to  resell.  The  tin 
smelted  in  this  country  from  Bolivian  ore  is  free,  and 
this  supply  is  gradually  increasing.  Ore  supply  is  plenti- 
ful. The  use  of  substitutes  for  tin  continues.  In 
some  cases  the  loss  of  the  market  will  be  permanent, 
no  matter  what  the  price  for  tin  may  be.  The  trend 
of  tin  is  rather  clearly  downward,  in  spite  of  the  sealing 
of  the  Eastern  markets. 

In  the  meanwhile,  the  agents  of  the  Inter-Allied  Exec- 
utive have  been  buying  tin,  supposedly  at  high  prices, 
which  is  to  be  allocated  and  parceled  out  to  consumers 
at  cost.  There  are  many  indications  that  the  buyers 
will  find  themselves  long  on  tin  at  high  prices.  It  will 
be  enlightening  to  the  disinterested  observers,  but  prob- 
ably uncomfortable  to  interested  concerns,  to  await  the 
unraveling  of  this  business.  Will  the  governments  and 
the  United  States  Steel  Products  Co.  shoulder  the  load 
until  they  can  eat  it  up?  Or  will  they  cease  buying 
and  refuse  to  let  anyone  else  buy  except  of  their  stocks 
at  cost  price,  which,  of  course,  they  could  compel  sooner 
or  later  if  they  should  fence  off  the  primary  markets 
and  discourage  production?  People  are  naturally 
nervous  about  these  dangerous  uncertainties. 

There  are  many  who,  like  the  tin  importers,  criticize 
the  War  Industries  Board  for  putting  the  domestic  tin 
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business  practically  in  the  hands  of  the  largest  con- 
sumer. The  intentions  may  have  been  proper  enough, 
but,  even  so,  the  look  of  the  thing  is  not  good.  The 
tin  merchants  are  naturally  resentful  over  being  elimi- 
nated from  business,  and  quite  unnecessarily,  they  think. 
Our  own  opinion  is  that  the  War  Industries  Board  has 
been  consistently  stupid  in  tin  and  displayed  its  cul- 
minating -stupidity  in  promoting  the  international 
control  at  a  time  vi^hen  the  need  for  anything  of  that 
sort  was  rapidly  passing,  which  its  own  information 
ought  to  have  taught. 


The  Fundamentals  of  Readjustment 

WE  RECOMMEND  a  careful  reading  of  Mr.  Fin- 
lay's  paper,  published  in  this  issue,  which  was 
read  at  the  meeting  of  the  New  York  section  of  the 
Mining  and  Metallurgical  Society  last  week.  Mr.  Finlay 
is  an  engineer  who  is  also  an  economist,  and  his  ex- 
pressions upon  broad  questions  are  characterized  always 
by  a  practical  insight  and  philosophical  reasoning. 

We  remember  how,  in  the  fall  of  1914,  when  most 
of  us  were  prophesying  a  brief  duration  of  the  war, 
which  we  thought  would  be  terminated  by  the  Russian 
steam-roller  progressing  to  Berlin,  Mr.  Finlay  scoffed 
at  such  ideas,  expressing  the  opinion  that  Germany, 
owing  to  its  industrial  power  and  organization,  was 
stronger  than  all  of  the  Allied  powers  combined.  He 
elaborated  that  thought  in  a  remarkable  paper  before 
the  Mining  and  Metallurgical  Society  toward  the  mid- 
dle of  1915,  when  he  implied,  if  he  did  not  specifically 
express  the  opinion,  that  Germany  was  likely  to  win  the 
war,  just  by  reason  of  its  superior  mechanical  power 
and  organization  of  it. 

Some  people  rather  took  umbrage  at  this,  and  char- 
acterized Mr.  Finlay  as  being  pro-German.  He  was 
not  pro-German  in  sympathy,  but  he  appreciated 
Germany's  might.  He  saw  things  more  truly  than  did 
the  rest  of  us.  We  learned  in  course  of  time  that 
not  only  was  the  Russian  steam-roller  not  going  to 
Berlin,  but  also  that  there  never  was  a  Russian  steam- 
roller. We  passed  through  the  grievous  days  of  1916 
and  1917,  when  France  was  bleeding,  and  even  in  the 
early  months  of  1918  we  saw  Britain  with  her  back 
to  the  wall,  and  the  whole  world  trembling  lest  America 
were  too  late.  We  saw  the  surrender  of  Germany  after 
the  mightiest  power  of  all  had  come  in.  Great  Britain, 
France,  Italy,  and  Russia  had  really  been  carrying  on 
their  fight  for  three  years  against  odds. 

Mr.  Finlay's  paper  of  1915  was  prophetic.  His  re- 
cent summary  of  conditions  and  expression  of  opinion 
are  therefore  the  more  interesting. 


Russia  and  Mexico 

IN  CHANGING  the  old  order  of  things  and  planning 
the  formation  of  socialist  republics,  it  will  be  well  to 
remember  that  the  world  has  witnessed  during  the  last 
10  years  not  only  one  but  two  disastrous  examples  of 
what  happens.  Aghast  at  the  colossal  destruction  in 
Russia  and  the  terrible  fate  of  her  people,  many  have 
forgotten  that  exactly  the  same  fate  befell  Mexico. 
There  was  not  indeed  the  same  socialistic  preaching  in 
Mexico.  The  Mexicans  never  were  much  as  debaters 
and  soap-box  orators.     Their  rule  always  was  to  let 


the  rifles  speak.  However,  the  Mexican  revolution 
started  from  the  well-meant  attempt  of  Madero  to 
change  the  old  order  of  things,  so  as  to  redress  some 
wrongs,  and  the  result  was  passage  of  power  into  the 
hands  of  rogues,  burglars,  and  bandits,  and  eventually 
anarchy,  with  a  despairing,  starving  people  destitute  of 
the  intelligent  leadership  that  could  guide  them  to  rea- 
sonable comfort. 

The  real  leaders  of  a  people  are  not  those  who  talk 
eloquently  from  soap  boxes  and  rostra,  but  those  who  can 
teach  how  to  make  two  blades  of  grass  grow  where  only 
one  grew  before.  Mexico  has  perhaps  learned  that  by 
now,  but  the  rest  of  the  world  has  been  too  busy  with 
other  things  to  lend  her  a  hand.  Russia  will  learn  it  too, 
but  her  process  of  learning  would  be  facilitated  if  her 
talkers  could  be  suddenly  struck  dumb.  Will  other  coun- 
tries that  have  socialistic  aspirations  profit  from  these 
dreadful  examples,  or  must  each  people  learn  from  its 
own  experience? 

The  Federal  Trade  Commission  on  Nov.  16  issued  a 
formal  complaint  against  Minerals  Separation,  Ltd., 
Minerals  Separation  American  Syndicate,  Ltd.,  etc.,  on 
the  grounds  of  the  impropriety  of  the  terms  of  the 
licenses  for  the  use  of  flotation  patents  of  those  com- 
panies. Some  of  the  charges  are  well  founded,  and  have 
already  been  the  subject  of  representation  in  the 
Journal  and  other  members  of  the  engineering  press. 
However,  the  Federal  Trade  Commission  is  apparently 
quite  incapable  of  getting  anything  right.  It  seems 
to  be  unaware  that  the  flotation  patents  have  been  the 
subject  of  extensive  litigation  and  that  the  U.  S.  Supreme 
Court  has  definitely  determined  the  rights.  Also,  with 
its  characteristic  obliquity,  the  Federal  Trade  Commis- 
sion aims  to  convey  the  impression  of  Germanic  mis- 
demeanor, whereas  the  parent  company  in  this  case  is 
composed  of  as  good  Britishers  as  ever  walked  in  shoe- 
leather,  and  the  same  determine  its  policies. 


The  Honorable  Mr.  McAdoo,  Secretary  of  the  Treas- 
ury, Member  of  the  Federal  Reserve  Board,  Director- 
General  of  Railways,  etc.,  has  added  to  his  offices  that 
of  Director-General  of  the  American  Railway  Express 
Co.,  which  is  administering  the  entire  express  service 
of  the  country.  Just  as  we  have  become  accustomed  to 
seeing  Mr.  McAdoo's  name  inscribed  in  every  railway 
car,  on  every  timetable,  on  every  dining-car  menu,  etc., 
we  may  now  expect  to  see  it  emblazoned  on  every  ex- 
press wagon  in  the  land.  It  will  take  many  historians 
to  record  all  that  macadoes,  macadid  and  macadone; 
but  the  New  York  Sun,  with  its  usual  wit  and  ingenuity, 
says  that  one  of  the  pressing  needs  of  the  day  is  the 
early  unmacadoodling  of  the  railways. 


Washington  has  told  the  newspapers  and  the  public 
to  do  everything  possible  to  conserve  paper,  and  we  are 
all  trying  to  save  it.  At  the  same  time  we  should  like 
to  see  the  appointment  of  a  committee  for  economy  of 
paper  in  the  publications  of  Government  departments 
and  of  Congress.    

We  hope  that  the  Kaiser  and  the  Crown  Prince  will 
be  adequately  punished,  but  our  satisfaction  would  be 
enhanced  if  Lenine  and  Trotzky  could  be  tried  at  the 
same  time  and  punished  in  the  same  way. 
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Dr.  James  Douglas  left  an  estate  which  was  valued, 
according  to  the  transfer  tax  return,  at  $18,635,722. 
Of  this  amount,  $670,255  was  cash,  $961,000  Liberty 
Bonds,  $468,498  other  bonds  and  notes  and  $15,172,000 
corporate  stock. 

The  territorj-  on  the  left  bank  of  the  Rhine  within 
the  German  Empire  to  be  evacuated  by  German  troops 
represents  in  productivity  about  75%  of  the  empire's 
industry-,  omitting  shipbuilding;  more  than  70%  of  its 
mining  products,  and  over  10%  of  its  agriculture.  It 
includes  only  20,000  square  miles,  which  had  before  the 
war  a  civil  population  of  over  11,000,000. 

Principally  because  of  the  monetary  uses  they  serve, 
gold  and  silver  are  placed  among  metals  in  a  separate 
class,  and  are  jointly  referred  to  as  "precious  metals," 
says  the  Wall  Street  Jouimal.  The  contrast  in  their 
value  is  illustrated  in  the  recent  shipment  from  the  As- 
say Office  to  India  of  $3,000,000  worth  of  the  white 
metal.  The  consignment  weighed  about  103  short  tons, 
and  in  a  solid  mass  had  a  bulk  of  316  cu.ft.  On  the 
other  hand,  a  lot  of  gold  of  equal  value  will  tip  the  scales 
at  a  little  under  five  short  tons,  and  occupy  a  space  of 
only  8i  cubic  feet. 

The  advent  of  women  in  new  fields  of  industry,  caused 
by  the  shortage  in  man-power,  is  certain  to  produce 
some  interesting  results,  writes  J.  V.  N.  Dorr.  The 
following  letter,  written  from  Denver,  indicates  that 
when  women  become  properly  established  as  mine  pro- 
moters they  will  make  George  Graham  Rice  look  like 
a  veritable  piker: 

Dear  Sir: 

I  wanted  to  know  If  you  would  be  interested  In  large  mining 
properties.  I  have  a  gold,  silver,^  potash,  alum  and  sulphuric 
acid  mine.  Developed  only  with  view  of  selling.  Am  waiting  for 
the  necessary  paper  now.  Mining  engineer's  report  estimates  the 
visible  ore  would  have  the  following  absolute  values : 

Gold  and  silver $12,617,921 

Gold,  silver  and  potash 57,233,988 

Gold,  silver,  potash  and  alum 90,013,983 

Gold,  silver,  potash,  alum  and  sulphuric  acid.  .  .  .  104,750,242 

There  is  possibly  500,000  tons  of  float  on  mountain;  980,726 
visible  tons  in  tunnels ;  out-<  roppings,  cross  veins,  and  feeders 
to  dikes,  3,064,059  tons.  Have  not  before  offered  this  property. 
Price,    $2,000,000    for    three-quarter   interest. 

If  you  are  not  interested,  would  be  glad  to  have  you  place  m« 
In    communication    with    anyone   you    may    know    who    would    be. 

Yours  very   truly, 

Miss  Florbncb  A . 

Who  would  have  thought,  says  the  Oregonian,  after 
reading  of  the  gay  old  days  on  the  Comstock  lode,  that 
Nevada  would  ever  vote  for  prohibition?  There  were 
in  Virginia  City  about  100  saloons,  according  to  Dan  De 
Quille,  most  of  which  were  known  as  "bit  houses," 
where  everything  cost  one  "bit,"  or  12ic.  The  money 
in  circulation  was  wholly  gold  and  silver  coin,  the  small- 
est piece  being  the  dime  or  "short  bit."  There  being 
no  smaller  change,  the  dime  also  passed  for  12Jc.  or 
"long  bit."  Thus  whenever  a  customer  threw  down  a 
quarter  of  a  dollar  in  payment  for  a  cigar,  he  got  back  a 
dime  and  so  paid  15c.  for  hi.s  smoke.  The  20-cent  pieces 
fathered  by  Senator  Jones,  of  Nevada,  about  1875,  were 
introduced  to  cure  this  little  ill.  Speaking  of  "short 
bit.s,"  a  hoodlum  one  day  went  into  a  cigar  store  in  Vir- 


ginia City,  and  after  getting  a  "bit"  cigar,  laid  a  dime  on 
the  counter  and  picked  up  a  25-cent  piece  lying  there, 
saying  as  he  walked  off,  "Just  the  change."  The  as- 
tonished shop  keeper  gazed  after  the  young  man  and 
finally  said,  "Veil,  how  vas  dat?  Dat  makes  der  right 
change,  sure;  but  it  looks  like  it  vas  made  der  wrong 
vay.    Next  time  I  makes  der  change  mineself." 


From  an  ancient  treatise  on  metallurgical  practice, 
published  in  England  in  1683,  and  translated  from  the 
German  by  "one  of  the  Deputy  Governors  of  ye  mines 
Royall,"  we  abstract  the  following  interesting  para- 
graph, which  refers  to  a  quaint  method  of  gold  recovery : 
"There  are  also  Flinty  and  Hornstony  Gold  Veins,  in 
which  the  Gold  is  very  subtil  and  thin,  and  is  mingled 
with  other  Water-flowing  Gold  oars.  The  best  way  of 
preparing  them  is:  That  such  Flints  and  Hornstones, 
provided  there  may  be  had  wood  enough  in  the  place, 
may  in  a  special  Roast  Oven,  made  on  purpose,  be  burnt ; 
first  very  hard  and  well,  and  when  it  standeth  in  the 
greatest  heat,  pour  water  upon  it,  that  it  may  cool  sud- 
denly, and  so  the  subtil  flaming  Gold  will  be,  at  it  were, 
frighted,  at  the  incorporated  oar,  and  run  together, 
and  become  a  round  body,  and  is  strengthened  and  re- 
maneth  the  better  in  washing,  also  'tis  better  prefered; 
likewise  the  flint  by  quenching  doth  become  so  brickie 
that  afterwards,  in  great  quantity,  it  may  easily  be  buckt 
and  separated,  and  is  not  so  hurtful  (after  it  is  roasted) 
to  the  tender  Gold,  as  before  (when  it  was  raw)  be- 
cause the  hard  flint  among  the  gold  oar  doth  more  hurt 
in  bucking  in  respect  of  its  weight,  and  the  muddiness 
carrieth  away  so  some  of  the  gold  with  it,  in  the  mudy 
water;  but  seeing  that  it  is  very  rare  to  find  plenty  of 
wood  in  such  places  where  flinty  Hornstone  Gold  Veins 
are,  therefore  everyone  is  left  to  try  the  best  way." 


The  Bawdwin  (Burma)  mines,  known  to  the  Burmese 
as  "Bawdwingyi,"  or  "great  silver  mines,"  have  been 
worked  for  silver  for  hundreds  of  years,  though  they 
did  not  attract  the  attention  of  Europeans  before  1795, 
according  to  J.  Coggin  Brown  in  the  records  of  the 
Geological  Survey  of  India.  The  date  when  Chinese 
operations  began  at  Bawdwin  is  lost  in  antiquity.  Ac- 
cording to  the  government  archaeologist  in  Burma,  the 
date  is  1412  A.  D.  in  Western  reckoning,  though  by 
others  it  is  placed  at  more  than  1000  years  ago.  So  lit- 
tle was  known  of  the  mines  that  in  1895,  when  the  sixth 
edition  of  the  quarter-inch  topographical  map  was  com- 
piled, their  position  was  not  marked.  Bawdwin  was 
finally  abandoned  by  the  Chinese  about  1868  as  a  result 
of  the  great  Mohammedan  rebellion  in  Yunnan.  Mr. 
Brown  expresses  the  belief  that  Messrs.  Sarkies  Broth- 
ers, of  Rangoon,  were  the  first  to  apply  for  a  prospecting 
license  over  the  area,  on  Jan.  8,  1902.  In  1904  the 
Great  Eastern  Mining  Co.  applied  for  a  mining  lease  at 
Bawdwin,  which  was  granted  by  the  government  of 
India.  However,  operations  were  deferred,  and  in 
1906-07  a  new  company,  known  as  the  Burma  Mines 
Railway  and  Smelting  Co.,  Ltd.,  obtained  the  Bawdwin 
lease  for  30  years,  after  purchasing  the  interests  of 
the  Great  Eastern  Company.  In  1907-08  the  name  of  the 
company  was  again  changed  to  Burma  Mines  Co.,  Ltd. 
In  1914,  the  finances  of  the  company  were  reorganized, 
and  the  Burma  Corporation,  Ltd.,  was  formed.  This 
is  the  present  operating  company. 
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4.  Personals 


Have  You  Contributed  to  the  Association 
of  tlie  27th  Eln^ineers? 

John  L.  Malm,  of  the  Malm-Wolf  Co., 
has  gone  to  St.  Louis  on  professional  busi- 
ness. 

Herbert  C.  Hoover  arrived  in  New  York 
on  Nov.  15  and  sailed  for  Europe  the  fol- 
lowing  Saturday. 

J.  B.  Tyrrell,  mining  eng;ineer  of  Toronto, 
Is  on  a  visit  to  Porcupine,  in  northern 
Ontario. 

O.  M.  Bilharz  is  vice-president  of  the 
Leader  Mining  Co.  in  the  Batesville  dis- 
trict, Arkansas. 

Pope  Yeatman,  with  other  members  of 
the  "War  Industries  Board,  has  arrived  in 
Europe. 

l,ient.-Col.  H.  H.  Stoat,  of  the  Ordnance 
Department  of  the  U.  S.  Army,  arrived 
overseas  early  in  November. 

Eagrene  Dawson,  with  the  firm  of  Rogers, 
Mayer  &  Ball,  has  returned  to  New  York 
from  a  six  months'  examination  trip  to 
Alaska. 

Arthur  B.  Parsons,  recently  returned 
from  Burma,  where  he  was  associated  with 
the  Burma  Mines,  Ltd.,  is  now  in  Butte, 
Montana. 

Walter  Douglas,  president  of  the  Phelps 
Dodge  Corporation,  has  returned  to  New 
York  from  an  extensive  trip  to  the  com- 
pany's properties   in  the   Southwest. 

E.  A.  Cappelen  Smith,  consulting  metal- 
lurgical engineer  for  the  Chile  Exploration 
Co.  and  the  Braden  Copper  Co.,  has  been 
elected  a  vice-presideni  of  both  companies. 

Hoyt  S.  Gale,  of  the  U.  S.  Geological 
Survey,  has  been  visiting  the  leucite  de- 
posits in  Wyoming.  He  also  spent  some 
time  in  Utah,  conferring  with  potash  pro- 
ducers there. 

Charles  J.  Brown,  formerly  superintendent 
of  the  blapt  furnaces  at  the  Donora,  Penn., 
works  of  the  American  Steel  and  Wire  Co.. 
succeeds  Charles  H.  Williams  as  assistant 
general  superintendent  of  the  works. 

Elmer  E.  Warren  has  been  made  superin- 
tendent of  the  Smuggler  Mine  and  Milling 
Co..  of  Lyons,  Colo.,  recently  organized  to 
develop  the  old  Smuggler  mine.  C.  F. 
T^ntes,   of   Fredonia,  Kan.,   is   president. 

George  A.  Laird,  formerly  associated 
with  Henry  L.  Doherty  &  Co.,  is  at  Ray, 
Ariz.,  having  been  elected  secretary  of  the 
Rav-Broken  Hill  Mining  Co.  He  is  also 
acting  as  resident  advisory  engineer  to 
that  company. 

Dr.  Herman  Fleck  has  been  appointed 
consulting  chemical  engineer  of  the  Chemi- 
cal Production  Co..  operating  at  Owens 
Lake.  Inyo  County,  Calif.  He  will  continue 
to  act  as  consulting  engineer  to  the  Chemi- 
cal  Products   Co.    of  Denver,    Colorado. 

H.  DeWitt  Smith,  mine  superintendent 
of  the  United  Verde  Copper  Co.  at  Jerome. 
Ariz.,  formerly  with  the  Kennecott  Copper 
Corporation,  Alaska,  has  been  appointed 
to  a  position  with  the  Aircraft  Production 
Board,  and  will  be  stationed  at  Dayton, 
Ohio. 

Oscar  Lachmnnd.  formerly  manager  of 
the  Canada  Copper  Corporation.  has 
opened  an  office  in  Spokane.  Wash.,  where 
he  will  engage  in  the  work  of  revising 
smelter  contracts,  determination  of  proc- 
esses of  ore  treatment,  and  mine  examina- 
tion and  management. 

John  McConnell,  for  several  years  general 
superintendent  of  the  plant  of  thp  United 
Alloy-Steel  Corporation.  Canton.  Ohio,  and 
for  the  last  year  metallurgical  and  engi- 
neering adviser  of  that  corporation,  has 
resigned  to  go  with  the  Interstate  Iron  and 
Steel  Co..  Chicago,  where  he  will  have 
charge  of  producing  alloy  steels. 

Zay  Jeffries,  of  the  Aluminum  Castings 
Co.,  Cleveland.  Ohio,  recently  registered  at 
the  office  of  the  American  Institute  of  Min- 
ing Engineers,  New  York.  Others  who 
registered  of  late  were  V.  W.  Aubel,  night 
superintendent,  Broken-Hill  Proprietary 
Co.,  Ltd..  Newcastle.  N.  S.  W.,  Australia; 
Oswald  M.  I-ewyn,  Union  Miniere  du  Haut 
Katanga.  Kambove.  Belgian  Congo ;  T.  C. 
Roberts.  Perth  Amboy.  N.  J.  :  and  John 
P.  B.  Webster,  manager.  Kyshtim  Corpora- 
tion.   Ltd..   London,    E.   C,   England. 

Lient.-Col.  Reuben  Wells  L.eonard.  min- 
ing engineer  of  St.  Catharines.  Ont..  has 
been  elected  president  of  the  Engineering 
Institute  of  Canada  for  the  coming  year. 
He  served  in  the  North  West  Rebellion, 
after  which  he  joined  the  engineering-  staff 
of  the  Canadian  Pacific  Railway  Co.  on 
survey  and  construction  work.  After  many 
years  of  railroad  work,  he  took  up  the 
promotion,   in   1906,   of  the   Coniagas  Mines, 


Ltd.,    Cobalt,    Ont..    becoming    president    of 

that  company  as  well  as  of  the  ConiagaH 
Reduction  Co.,  Ltd.,  Colonel  Leonard  Is  also 
commanding  officer  of  the  Corps  of  Guides, 
Second  Division. 


Obituary 


Charles  R.  Van  Hise,  president  of  the 
University  of  Wisconsin,  died  Nov.  19.  A 
more  extended  notice  will  be  published  later. 

V.  M.  Robinson,  of  Lafayette.  Ind.,  died 
at  Great  Palls,  Mont.,  recently,  as  a  result 
of  inhaling  fumes  In  the  arsenic  plant  at 
that    place. 

Oeorgre  Reinmiller,  assistant  superin- 
tendent of  the  Engels  Copper  Mining  Co.. 
Calif.,  died  recently  of  Spanish  influenza, 
aged  49  years. 

Robert  M.  Green,  general  manager  of  the 
Butte  Copper  Czar  Mining  Co.,  Butte. 
Mont.,  died  recently  from  an  attack  of 
Spanish    influenza. 

Sir  George  Hlngley,  chairman  of  N. 
Hingley  and  Sons.  Staffordshire.  England, 
and  one  of  the  best  known  British  iron 
masters,  died  recently. 

T.  D.  Hawkins,  formerly  chief  engineer 
for  the  United  Verde  Copper  Co.  at  Je- 
rome. Ariz.,  died  recently  at  the  officers' 
training  camp  at  Camp  Benjamin  Harrison, 
near  Indianapolis. 

George  Smith,  a  prospector,  was  drowned 
Nov.  7.  when  his  canoe  upset  near  the  falls 
above  Indian  Chute  portage.  At  the  time 
of  his  death  he  was  on  his  way  to  do  as- 
sessment work  in  the  Matachewan  district. 

Charles  A.  Peet,  mining  engineer  of  Salt 
Lake  City,  was  drowned  Nov.  7.  in  a 
shaft  of  the  Key  West  mine  near  St. 
Thomas,  Nev.  He  is  believed  to  have 
fainted  and  fallen  from  the  200-ft.  level 
to  the  water,  a  distance  of  70  ft.  Mr.  Peet 
was  born  in  Athens.  Penn..  in  1879.  He 
studied  engineering  at  the  University  of 
Utah,  and  had  been  in  practice  since  1902 
in  Utah  and  Nevada. 

William  Letts  Oliver,  mining  engineer, 
died  Nov.  4  at  his  home  in  Oakland.  Calif., 
aged  74  years.  He  was  born  in  Valparaiso. 
Chile,  and  was  educated  in  England.  After 
his  graduation,  he  became  government  en- 
gineer in  charge  of  nitrate  plants  in  Chile, 
and  later  went  with  Cross  &  Co.,  of  Cali- 
fornia, soon  becoming  manager.  Mr. 
Oliver  organized  the  Tonite  Powder 
Co..  and  the  California  Cap  Co..  and  was 
also  one  of  the  owners  of  the  Oliver  Manu- 
facturing Co.  and  the  Doak  Gas  Engine 
Company. 


for  the  endowment  of  engineering  researcb. 
This  Is  In  addition  to  hfa  gift  of  J200.000 
in  1915.  which  made  possible  the  establish- 
ment of  Engineering  Foundation  by  the 
T.Trilted  Engineering  Society,  representing 
the  American  .Sofl<ty  of  Civil  Kn^lneers, 
the  American  Institute  of  Mining  Knglneers, 
the  American  Society  of  Mechanical  Engi- 
neers, and  the  American  Institute  of  Elec- 
trical lOnglncers.  Mr.  Swasey  Is  a  past 
president  of  the  American  Society  of  Me- 
chanical Engineers.  His  latest  gift  was 
made  to  express  his  appreciation  of  the 
war  services  rendered  to  the  country  by 
the  United  lOnglneerlng  Society  and  the  En- 
gineering Foundation. 
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Societies 


Northwest  Mining  Association,  Spokane. 
Wash.,  has  reelected  G.  B.  Dennis  as  presi- 
dent and  Frank  C.  Baily  as  secretary. 
Other  directors  are  Frank  A.  Ross.  J.  W. 
McBride,  J.  W.  Turner,  J.  C.  Haas,  and 
Edward   Pohlman. 

American  Steel  Treaters'  Society  was  re- 
cently organized  to  promote  the  arts  and 
sciences  connected  with  heat  treatment  of 
steel,  by  discussion  of  processes  and  equip- 
ment. The  following  officers  were  elected : 
T.  E.  Barker,  president ;  A.  F.  Boissoneau, 
first  vice-president ;  E.  J.  Janitzky.  second 
vice-president ;  and  A.  G.  Henry,  secretary- 
treasurer. 

American  Institute  of  Mining  Engineers, 
New  York  Section,  held  a  joint  meeting 
with  the  American  Society  of  Mechanical 
Engineers,  the  American  Society  of  Civil 
Engineers,  the  Americ-an  Electrochemical 
Sooietv.  and  others  on  Nov.  20  at  the 
Engineering  Societies  Building.  New  York. 
J.  E.  Johnson,  Jr.,  presided.  The  subject 
of  the  evening  was  "The  Demand  for  Steel 
and  the  Conservation  of  Steel."  One  of 
the  speakers  was  J.  Leonard  Replogle.  di- 
rector of  steel  supply  of  the  War  Industries 
Board. 

Chemists'  Club,  New  York.  A  portrait  of 
the  late  Charles  M.  Hall,  presented  by  the 
Aluminum  Company  of  America  to  the  club, 
was  unveiled  on  Oct.  11.  previous  to  the 
regular  meeting  of  the  New  York  section  of 
the  American  Chemical  Society.  Ellwood 
Hendrick.  president  of  the  club,  spoke  brlef- 
Iv  of  the  life  of  Mr.  Hall  and  of  his  work 
on  aluminum.  He  then  called  upon  Dr. 
C  F.  Chandler,  who  told  the  story  of  Mr. 
Hall's  discovery,  at  the  age  of  22.  of  the 
solubilitv  of  alumina  in  fused  cryolite  and 
all  that"  this  discovery  has  meant  industri- 
ally. 

The  Engineering  Foundation  has  received 
$100,000  from  Ambrose  Swasey.  president 
of    the    Warner    &    Swasey    Co.,    Cleveland. 


Karr     Pneumatic      HlKb-8peed      Hanuner. 

H.  Edsll  Barr,  Erie.  Penn.  3i  x  8 ;  pp. 
6  ;  Illustrated.  A  descriptive  folder  that 
will    be    sent    free   on    request. 

Victor  Oxy-Acetylene  Cutting  and  Weld- 
ing Apparatus.  Great  Western  Cutting  and 
Welding  Co..  884-886  Folsom  St.,  San  Fran- 
cisco, Calif.  Catalog  No.  11 ;  7  x  10 ; 
pp.   20  ;   Illustrated. 

Rocks  of  Cripple  Creek.  Ward's  Natural 
Science  Establishment,  Rochester.  N.  Y. 
Catalog  No.  35  ;  6  x  9  ;  pp.  24;  illustrated. 
Descriptive  of  a  petrographic  coll<-ctlon  of 
rocks  from  Cripple  Creek,  Colo  By  Harold 
L.    Ailing. 

Allen  Cone.  Allen  Cone  Co..  El  Pa-so. 
Tex.  Bulletin  No.  5  ;  6J  x  9i  ;  pp.  47  ;  Illus- 
trated. This  pamphlet  describes  the  cone  as 
a  classifler,  a  deslimer,  and  a  dewaterer. 
The  special  feature  in  connection  with  It 
Is  the  patented  float  control,  by  which  the 
spigot  opening  is  regulated  to  discharge 
the  settled  sands  as  fast  as  they  accumu- 
late but  no  faster. 

Vacuum  Drying  Apparatus.  J.  P.  Devine 
Co..  Buffalo,  X.  Y.  Bulletin  No.  101  A. 
Illustrating  and  describing  in  detail  all 
types  of  Devine  patented  vacuum  chamber 
dryers;  bulletin  No.  106.  describing  Devine 
single  and  multiple  effect  vacuum  evapo- 
rators, vacuum  pans,  distilled  water  evap- 
orators; bulletin  No.  107.  on  Devine  high- 
eflJciency  vacuum  pumps  of  the  rotary  and 
tlif  slide-valve  types.  These  bulletlna  are 
skillfully  illustrated  with  photographs 
showing"  actual  installations.  Copies  free 
on  request. 

Beaumont  Gates  for  Coal,  Ashes,  Coke, 
Etc.  Beaumont  Manufacturing  Co.,  Phila- 
delphia. Catalog  No.  37;  6  x  9;  pp.  32: 
illustrated.  This  catalog  describes  types  or 
gates  for  handling  coal,  coke  and  ashes, 
which  the  company  has  adopted  as  stand- 
ard. The  gates  can  be  used  with  any  dry- 
flowing  material  and  are  carried  in  stock 
for  immediate  shipment.  Catalog  No.  30, 
on  coke-and  coal-handling  system?  for  gas 
plants,  will  be  sent  on  request ;  also  Catalog 
No.  33  on  similar  systems  for  boiler  houses, 
and  Catalog  No.  34  on  skip  hoists  for  coal, 
ashes,  and  coke. 


United  States  patent  specifications  Usted 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal  at  25c.  each. 
British   patents   are    supplied    at    40c.    each. 

Aluminum— Art  of  Treating  Alunogen, 
Halotrichite  or  the  Like.  Maurice  Barnett 
and  Louis  Burgess.  New  York,  N.  Y.  (U.  a. 
1.280,636  ;   Oct.   8,   1918.) 

Concentration,  Process  of.  Thomas  A. 
Janney.  Garfield,  and  Charles  M.  NokeC 
Salt  Lake  City,  Utah.  (U.  S.  No.  1.281.018  ; 
Oct.   8,  1918.) 

Cvaniding — Process  of  and  Apparatus  for 
Precipitating  Materials  from  Solutions. 
Thomas  B.  Crowe.  Victor.  Colo.,  assignor  to 
Merrill  Metallurgical  Co..  San  Francisco, 
Calif.      (U.  S.  1.281.249;  Oct.  8,  1918.) 

Electric  Treatment  of  Gases  and  Vapors. 
William  T.  Hoofnagle.  Glen  Ridge.  N.  J.. 
.Ts-^ignor  to  Electro-Chemical  Products  Co.. 
New  York.  (U.  S.  No.  1,280.471;  Oct 
1.    1918.) 

Oil  Shales  and  Coal.  Extraction  of  Hy- 
drocarbon Products  From.  David  T.  Day. 
Wa.<Jhington.  D.  C.  assignor  to  Verner  Z. 
Reed.  Denver  Colo.  (U.  S.  No.  1.280.178: 
Oct.    1,    1918.) 

Smelting — Method  of  Sintering  Ores. 
Flmer  John  Heilman.  Perrysburg.  Ohio. 
(V    S.   No.   1.280.221  :  Oct.   1.   1918.) 

Zinc.  Process  of  Recovering.  Frederick 
T.,al.st.  .\naconda.  Mont.,  assignor  to  Ana- 
conda Copper  Mining  Co..  Anaconda.  Mont. 
(IT.    S.    No.    1.281.031-032;    Oct.    8,    1918.) 
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WASHINGTON' — Xov.    16 

Furtlier      Activity      I  ndei-      ^\  ar-Minerals 

Act  awaits  authorization  Irom  the  White 
House,  though  no  intimation  in  this  respect 
has  be«=n  received  The  President  ah-eady 
has  allotted  $100,000  for  work  in  connec- 
tion with  potash,  arsenic  and  zirconium. 
Keccmrncndations  have  been  made  that  a 
further  allotment  be  made  to  permit  of  a 
reallv  comprehensive  campaign  to  make 
the  coup'ry  independent  in  the  matter  of 
potash  supply.  As  many  are  of  the  opinion 
that  potash  can  be  produced  in  this  country, 
once  the  industry  grets  a  good  start,  as 
cheaply  as  it  can  be  imported,  it  is  re- 
garded as  probable  that  the  President  will 
allow  advantage  to  be  taken  ot  the  au- 
thority granted  in  the  War-Minerals  Act. 

A  Metal  Combination  of  six  concerns, 
with  headquarters  at  London,  New  York, 
and  in  Germany,  and  in  affiliation  with  great 
German  metal  interests,  is  charged  by  the 
Federal  Trade  Commission  to  be  practicing 
unfair  and  destructive  methods  of  competi- 
tion in  the  American  market,  aiming  at 
monopolizing  the  American  minerals  separa- 
tion, industry.  The  commission  has  issued 
formal  complaint  against  the  six  concerns 
and  three  of  their  agents.  The  concerns  or 
persons  named  are  Minerals  Separation,  Ltd., 
Minerals  Separation  American  Syndicate, 
Ltd.,  Minerals  Separation  American  Syndi- 
cate (1913),  Ltd.,  all  of  London;  Beer, 
Sondheimer  &  Co.,  of  Frankfort-on-the- 
Main.  Germany,  and  Beer.  Sondheimer  & 
Co..  Inc..  and  Minerals  Separation  North 
American  Corporation,  New  York  City,  and 
Benno  Elkan,  Otto  Frohnknecht.  and  Harry 
Falck.  of  New  York  City.  The  concerns 
are  charged  with  enforcing  agreements 
"with  intent,  purpose,  and  effect  of  stifling 
and  suppressing  competition,"  by  which 
they  undertake  to  prevent  independent  con- 
cerns from  making,  selling,  or  leasing  any 
apparatus,  process,  paraphernalia,  supplies, 
data.  etc..  used  in  concentration  and  separa- 
tion of  ores  not  covered  by  patent  rights 
controlled  by  the  combination.  They  are 
also  charged  with  attempting  to  prevent 
mine  operators,  metallurgists,  engineers, 
and  others  from  using  any  such  independent 
commodities  except  with  the  combination's 
permission,  and  with  extorting  exorbitant 
commissions  and  royalties  from  both  inde- 
pendent concerns  and  from  mine  owners, 
metallurgists,  and  engineers,  and  with  com- 
pelling these  latter  to  surrender  to  them 
all  inventions  they  might  make  in  respect 
to  apparatus  for  the  concentration  or  sep- 
aration of  or^s.  They  are  further  charged 
with:  Discriminating  as  to  royalties  ex- 
acted from  mine  operators,  between  favored 
operators  and  operators  whom  they  desire 
to  "discipline,  punish,  and  make  examples 
oT' :  and  with  discriminating  as  to  com- 
missions exacted  from  independent  con- 
cerns, between  favored  concerns  and  con- 
cerns whom  they  desire  to  "discipline,  punish, 
and  make  examples  of";  falsely  and  mali- 
ciously disparaging  independent  commodi- 
ties, independent  concerns.  and  mine 
operators,  metallurgists,  and  engineers  who 
preff-r  to  une  such  independent  commodities 
or  who  deal  with  such  independent  concerns  : 
falsely  and  maliciously  claiming  and 
asserting  exclusive  rights,  under  patents 
and  otherwise,  in  excess  oif  rights  actually 
possessed,  In  respect  to  apparatus,  para- 
phernalia, procpsses,  supplies,  data.  etc.. 
used  In  separation  and  concentration  of 
ores;  maliciously  threatening  to  prosecute 
patent  Infrinpemf-nt  suits  against  independ- 
ent concerns,  mine  operators,  metallurgists, 
enirlneern,  and  others  for  manufnotiiring, 
P»^''''-!r  I<T,  'rt'  luf.nslng.  and  using  inde- 
T  '  In    resp<-ct     to    which 

lously  claim  exclusive 
'  Mng  and  coercing  mine 

op' rri'or  ••,  n'lf-':- 'I'lri-'IstB,  engineers.  and 
others  to  refrain  from  using  Indrpendf-nt 
commodities  by  withholding  or  threat»ning 
to  withhold  licenses  to  use  apparatus,  proc- 
r-nm-a.  etc  ronfrollfd  bv  them  Thiy  .-'re 
further  charged  und<r  the  Clayton  "  anll- 
truBt  act  with  making  pxf'uslve  nurfhase- 
•Plllng  fonfracts.  fixing  prices,  rebates  or 
4!''<'o»int«'  on  condition  th<-  purchascrH  shall 
''  "  "  ■  ri  or  UHf  commodities  of  Inde- 
'  '  mpotltors        The     fonnf-rns     and 

I'  rigalnst  whom  the  Fed<>ral  Trnrie 

'  bafl  filed   charges  are  cited  to 

•''  '  -re   the   commlBnlon    In    W.iHhiriK- 

t  30,    1918, 


NEW    YORK — Nov.    16 

Platinum  will  no  longer  be  received  at 
the  New  York  Assay  Office,  by  order  of 
the  War  Industries  Board  and  the  Ord- 
nance Department  of  the  Army.  Announce- 
ment to  that  effect  was  made  by  Vernon 
N.  Bovie.  superintendent  of  the  Assay  Of- 
fice. The  Government,  Mr.  Bovie  added, 
had  platinum  sufficient  for  its  needs.  The 
New  York  Assay  Office  has  taken  care  of 
the  entire  platinum  requirements  of  the 
Government.  In  jewelry  and  in  other 
forms  It  has  received,  since  the  United 
States  entered  the  war,  more  than  60.000 
oz.,  which  it  has  sent  to  ordnance  plants. 

SALT  LAKE  CITY — Nov.  14 
The  Proposed  Amendments  to  the  consti- 
tution of  the  State  of  Utah,  which  were 
voted  on  Nov.  5,  are  understood  to  have 
all  been  carried — amendment  No.  1,  on 
prohibition,  and  amendment  No.  2,  on  tax 
exemptions,  by  big  majorities,  and  No.  3, 
the  mining  -amendment,  by  a  smaller  ma- 
jority. The  official  returns  on  these  amend- 
ments have  not  been  announced,  but  there 
appears  to  be  little  doubt  as  to  the  result. 
Efforts  to  Settle  Apex  Lawsnits  now 
pending  between  the  Utah  Consolidated  and 
Utah  Apex  companies  by  merging  the  two 
companies  have  so  far  met  with  little  suc- 
cess. The  original  Apex  suit,  based  on 
early  decisions  in  Bingham  that  "the  lime- 
stone bed  is  the  lode,"  was  brought  by  the 
Utah  Consolidated  against  the  Utah  Apex. 
Recently  the  Utah  Apex  has  brought  suit 
against  the  Utah  Consolidated,  claiming 
$1,750,000  damages  for  ores  alleged  to  have 
been  illegally  removed  from  orebodies  that 
apex  in  the  latter's  property.  This  suit  Is 
based  on  the  ground  that  the  mineral- 
bearing  fissures,  which  are  responsible  for 
the  orebodies,  apex  in  Utah-Apex's  claims. 
The  hearing  of  these  suits,  should  they 
come  to  trial,  will  undoubtedly  furnish 
some  interesting  data  for  mining  men  who 
follow  cases  of  this  kind. 

PHOENIX,  ARIZ. — Nov.  13 
United  War  Work  Campaign  has  been 
vigorously  pushed  by  Arizona  mining  men. 
Norman  Carmichael,  general  manager  of 
the  Arizona  Copper  Co.,  Clifton,  has  had 
charge  for  the  state.  W.  C.  Browning, 
manager  of  the  Magma  Copper  Co.,  of  Su- 
perior, has  been  chairman  for  Pinal  County, 
a  place  filled  in  Cochise  County  by  G.  H. 
Dowell,  general  manager  for  the  Copper 
Queen  at  Bisbee,  and  in  Gila  County  by 
W.  G.  McBride,  manager  of  the  Old  Do- 
minion at  Globe.  Charles  F.  Willis,  former 
director  of  the  Arizoi.a  State  Bureau  of 
Mines,  has  been  loaned  by  the  Phelps- 
Dodge  Corporation  to  direct  the  state 
speakers'  bureau. 

BUTTE.    MONT. — Nov.     16 
Inquiry    Into    the    Rightful    Ownership    of 

the  cement  copper  flotation  process  has 
been  concluded  here,  and  some  of  the 
best-known  mining  lawyers  in  the  country 
were  represented  at  the  hearing  Benjamin 
H.  Dosenbach,  consulting  engineer  of  the 
Butte  &  .Superior  and  the  .Tackling  interests. 
and  Milton  F.  Webster,  of  the  Merrill  Chem. 
ical  Co.,  of  San  Francisco,  are  the  con- 
testants for  the  patent.  At  the  hearing 
Mr.  Dosenbach  was  represented  by  .T. 
Bruce  Kremer,  of  Butte,  and  John  M.  "Coit, 
of  Washington  ;  Mr.  Webster  retained  Archi- 
bald Cox  and  Harry  A.  English,  of  New 
York.  Dosenbach  claims  to  have  discovered 
the  process  in  November,  1914,  and  Webster 
savs  that  he  made  the  discovery  in  Decem- 
ber, 1914.  At  the  conclusion  of  the  hearing 
there  was  an  adjournment  to  Washington. 
D.  C.  where  the  lawyers  will  submit  briefs 
on  Jan,  11.  1919.  The  process  is  for  the 
treatment   of   carbonate   and   oxide   ores. 

WALLACE,   IDAHO — Nov.    15 
StockholderH     of     Caledonia     Mining     Co. 

have  been  notified  by  Stanley  A.  l-^aston. 
president,  in  a  statement  accompanvincr  the 
.Vovember  dividend  checks,  that  beginnlngr 
Jan.  5.  the  monthly  dividend  rate  will  he 
rfduced  from  three  cents  to  one  cent  For 
several  months  the  company's  earnings 
havo  been  less  than  the  dividend  the  differ-- 
encft  being  made  up  from  the  surplus.  Al- 
though this  Is  still  large,  Mr.  lOaston  niivs 
it  will  he  required  to  pay  Federal  taxes 
next  June  and  must  be  preserved.  On  Sept, 
30,    surplus   was    $618,003.      Efforts    to    find 


the  oreshoot  in  the  lower  or  Keating  tunnel 
have  failed,  and  the  reserves  above  are 
stradily  being  reduced,  resulting  in  de- 
creased production.  During  the  nine  months 
ended  Sept.  30  the  company  paid  $703,360 
in  dividends. 

HOUGHTON,  MICH. — Nov.   18 

Labor  Shortage,  which  for  two  or  three 
years  has  held  down  copper  production,  has 
been  relieved  more  by  the  advent  of  peace 
than  by  the  combined  efforts  of  mining  com- 
panies and  the  Federal  Government.  Men 
are  beginning  to  come  into  the  Lake  Su- 
perior camp  in  fair  numbers,  and  they  re- 
port that  others  are  following.  With  the 
impending  closing  of  munition  factories, 
through  suspension  or  completion  of  exist- 
ing Government  and  Allied  contracts,  it  is 
expected  that  thousands  of  copper  miners 
and  trammers  from  this  district,  who 
jumped  at  the  high  pay  offered  in  war  work 
the  last  two  or  three  years,  will  be  looking 
for  places  again.  Detroit,  Grand  Rapids, 
Milwaukee,  Chicago,  and  other  points  are 
losing  laborers,  who  are  going  to  the  copper 
and  iron  mining  camps.  An  immediate 
increase  in  the  copper  output  is  expected  to 
result. 

As  Selling  Prices  for  Copper  will  continue 
at  26c.  a  lb.  until  Jan.  1,  at  least,  copper 
authorities  feel  that  there  will  be  sufficient 
time  to  stabilize  the  market,  so  that  after 
that  date  a  radical  movement  up  or  down 
will  be  unlikely,  at  least  for  some  time. 
Domestic  consumers  of  copper,  in  the  mean- 
time, are  venturing  into  the  market  some- 
what, it  is  stated,  and  no  decrease  in  the 
demand  from  abroad  is  anticipated.  Michi- 
gan companies  believe  that  a  strong  de- 
mand for  the  metal  will  cont^inue  for  some 
years,  owing  to  reconstruction  and  the  re- 
sumption of  electrical  work,  suspended  be- 
cause of  the  war  or  delayed  because  of  war 
needs  for  copper  and  other  material.  The 
equipping  of  copper  mines  with  electrical 
and  other  machinery  wiU  go  ahead  more 
rapidly,  with  the  war  over.  It  has  been 
exceedingly  difficult  to  get  prompt  deliv- 
eries on  much  of  the  equipment  ordered 
during  the  war,  although  Calumet  &  Hecla 
and  subsidiary  companies  have  installed 
35  or  more  battery  locomotives  for  tram- 
ming. The  Hancock,  Mohawk  and  other 
companies  are  putting  in  similar  equipment. 

Construction  Programs,  which  were 
halted  because  of  the  war,  will  now  be 
pu.';hed  by  the  copper  companies.  These 
programs,  it  is  said,  call  for  the  expendi- 
ture of  several  millions  of  dollars  at  Calu- 
met alone.  Mill  alterations  will  go  ahead 
more  rapidly  at  the  Calumet  &  Hecla's  re- 
grinding  plants  at  Lake  Linden,  The  in- 
stallation of  two  additional  heads  at  the 
Dollar  Bay  plant  of  the  Lake  Superior  Mill- 
ing and  Smelting  Co.  will  also  be  pushed. 
One  of  these  is  for  the  use  of  the  Hancock 
Consolidated  and  the  other  for  the  Isle 
Royale,  At  this  plant,  too,  a  new  tur- 
bine, to  be  operated  by  exhaust  steam,  is 
to  be  installed.  All  buildings  have  ueen 
constructed  and  boilers  installed.  The  Isle 
Royale  will  continue  its  new  shaft  work. 
The  Mohawk,  which  started  some  months 
ago  at  its  mills  at  Gay  to  drive  a  new  tun- 
nel under  Lake  Superior  for  its  water 
plant,  and  is  putting  in  a  new  turbine,  can 
now  push  the  work  more  rapidly.  The 
Quincy  company  will  be  able  to  get  deliv- 
ery at  last  on  the  equipment  lacking  ror 
the  complete  installation  of  its  new  10,000- 
ft.  hoist.  The  Michigan  will  complete  its 
mill,  which  probably  will  go  into  opera- 
tion in  the  coming  year.  Changes  planned 
by  the  Mass,  the  Victoria,  the  Copper  Range 
and  other  companies  will  be  made  during 
the  year,  and  the  Franklin  will  expedite 
the  development  of  its  No.  2  shaft.  Both 
the  Seneca  and  the  Mayflower-Old  Colony 
need  more  men  in  shaft-sinking  work. 
Both  companies  have  conclusively  proved 
the  existence  in  their  properties  of  copper 
in  commercial  quantities,  the  Seneca  drill- 
ing into  the  Kearsarge  conglomerate.  The 
N'ew  Arcadian.  New  B.altlc.  South  Lake, 
Xorth  Lake.  Indiana,  Adventure,  perhaps 
the  Keweenaw  Copper  and  other  companies 
which  suspended  because  of  the  scarcity  of 
labor  and  high  war  costs,  are  expected  to 
resume  operations  the  coming  year.  In  the 
iron  mining  districts  of  Michigan,  as  well, 
renewed  activity  is  expected.  The  last 
T^ake  shipments  of  copper  will  probably  go 
east  by  water  within   the  next  few  days. 
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j  Isle  Royale  is  producing:  3700  tons  daily 
from   six    shafts,    and    tonnage    will    be    in- 

i  creased  to  5000  within  a  year  if  labor 
situation  permits.  Twelve  electric  motors 
are  in  use,  and  eight  more  will  be  put  into 
operation  as  soon  as  delivered.  Motors 
now  in  operation  are  doing:  good  work. 
The  mill  at  Houghton  is  handling  2100 
tons  daily,  including  Sunday.  Tonnage  to 
Lake  Mill  No.  1,  at  Point  Mills,  has  been 
as  high  as  1800  tons  in  one  day,  and 
dropped  as  low  as  500  tons,  but  has  re- 
cently averaged  between  28  and  30  cars 
per  day.  Three  heads  at  Point  Mills  are 
at  the  service  of  the  Isle  Hoyale  company 
and  a  fourth  is  being  made  ready  for  its 
ultimate  use.  More  are  seeking  employ- 
ment each  day.  The  Government  work  at 
Senter  is  not  as  attractive  as  when  the 
(ijjirations  started,  when  it  drew  away 
many  Isle  Royale  men,  who  are  now  re- 
turning to  the  mine.  Men  are  also  coming 
back  from  Detroit  and  other  cities.  Isle 
Koyale  is  the  mine  most  favored  in  the 
district  by  the  average  man  who  has  been 
employed  underground  in  the  immediate 
vicinity,  because  the  mine  is  new  and  not 
deep  and  homes  are  close  to  Houghton. 
The  largest  tonnage  is  coming  from  shafts 
4.  5  and  6.  No.  7  has  not  been  equipped 
for  a  large  tonnage,  but  is  opening  ground 
on  a  par  with  that  coming  from  No.  6. 
Xos.  1  and  2  still  get  good  results  from 
the  West  vein,  which  has  a  grade  of  ore 
permitting  a  commercial  profit.  The  whole 
surface  plant  seems  to  have  undergone  a 
complete   rejuvenation. 


JOPLIN,    MO. — Nov.    18 

Decision    to    Shut    Down,    the    Zinc    Mines  ^ 

until  the  surplus  stocks  of  ore  in  the  dis- 
trict are  exhausted  was  made  at  a  meeting 
of  the  greater  portion  of  the  producers  of 
the  field,  held  in  Joplin-,  Nov.  16.  During 
the  last  week,  the  production  was  about 
7500  tons,  and  the  purchases  made  by  the 
smelters  amounted  to  only  about  4000  tons. 
.4  similar  record  was  made  the  previous 
week.  Smelters  are  disinclined  to  lay  in 
.stocks  of  ore  at  present  prices,  when  they 
teel  there  is  a  possibility  that  spelter 
prices  will  fall  during  the  course  of  re- 
construction. Ore  producers  understand 
this,    but   feel   that    it   would   be    folly    to 


contmue  production  at  normal,  or  near 
normal,  under  the  circumstances.  A  resolu- 
tion was  adopted  at  the  meeting  which 
provides  that  the  shutdown  shall  become 
operative  as  soon  as  60'/  of  the  produc- 
tion of  the  field  has  signed  an  agreement 
to  close  ;  It  shall  last  until  another  meet- 
'u^„°£  operators  decides  that  operations 
shall  be  resumed.  Producers  are  particu- 
larly an.xious  that  the  proposed  shutdown 
shall  not  be  interpreted  as  a  violation  of 
the  recently  made  agreement  between 
smelters  and  i)roducers  whereby  ore  prices 
are  governed  by  the  average  weekly  spelter 
price  as  quoted  by  the  "Engineering  and 
Mining  Journal."  The  surplus  stocks  of 
ore  in  the  field  that  have  been  accumulated 
in  recent  weeks  are  to  be  dispo.sed  of  at 
this  agreement  price.  It  is  not  an  effort  to 
force  higher  prices  for  ore.  simply  a 
measure  of  protection,  .so  that  if  spelter 
prices  should  lower  it  would  not  leave  the 
district  with  a  large  amount  of  expensively 
produced  ore  on   its   hands. 

Flotation  Plants  are  becoming  more  and 
more  popular  in  this  mining  district.  Most 
of  the  larger  properties  are  now  equipped 
with  them  and  many  of  the  smaller  mines. 
The  E.  C.  Summers  Engineering  Co.  has 
started  the  erection  of  a  plant  north  of  Tar 
River  and  expects  to  build  several  during 
the  coming  year,  possibly  as  many  as  half 
a  dozen.  Tho  equipment  at  the  plant  now 
building  includes  a  modem  flotation  ma- 
chine, four  sludge  tables  and  a  Dorr  thick- 
ener. This  will  likely  be  the  standard 
equipment  for  the  plants  that  are  to  follow. 
Leases  on  a  number  of  sludge  propositions 
have  been  taken  by  the  company. 

TORONTO — Nov.     16 

Readjustment  of  Industrial  CQJlditionc  tQ 

a  peace  basis  is  a  problem  engaging  the 
attention  of  the  Canadian  government  in 
view  of  the  sudden  stoppage  of  work  on 
munitions  and  other  military  requirements. 
Instructions  were  given  by  the  Imperial 
Munitions  Board  to  discontinue  all  first 
work  on  shells  on  Nov.  15,  all  work  in 
process  to  be  completed  by  Dec.  14,  after 
which  date  all  manufacture  of  shells  is 
to  cease.  The  munition  industry,  in  an- 
ticipation of  the  close  of  the  war,  has  for 


some  time  been  slackening  down,  and 
many  manufacturers  have  been  preparing 
for  a  change  by  establi.shing  other  lines, 
but  at  the  end  of  September  the  total  num- 
ber of  munition  workers  in  Canada,  accord- 
ing to  the  figures  of  the  Canudian  I^bor 
Department,  was  approximately  220,000. 
Many  of  these  will  be  absorbed  into  the 
new  branches  of  industry  undertaken  by 
their  present  employers,  but.  making  every 
allowance  on  this  score,  employment  will 
have  to  be  provided  on  a  large  scale  for 
those  thrown  out  of  work.  Conferences 
have  been  held  at  f>ttawa  between  the 
Reconstruction  Committee  of  the  Ministry 
and  representatives  of  the  railways,  ihe 
street  companies,  and  car-construction  com- 
panies, the  result  of  which  appears  to  in- 
dicate that,  owing  to  the  great  demand  for 
labor  in  these  allied  industries,  the  transi- 
tion period  will  be  passed  with  a  minimum 
of  difficulty  and  hardship.  The  railways 
an-  now  short  of  men,  and  must  next  spring 
make  heavy  expenditures  for  improvements 
which  have  been  necessarily  post|>oned  dur- 
ing the  war.  Additional  construction  may 
be  undertaken,  but  in  any  event  a  large 
number  of  additional  workers  will  be  re- 
quired. The  government  has  ordered  125.- 
000  tons  of  steel  rails  from  the  Dominion 
Steel  Corporation  and  75.000  tons  from 
the  Algoma  Steel  Co..  and  furtlier  onhrs 
will  soon  be  placed,  which  will  insure  the 
activity  of  the  stei-l  companies  for  a  vear 
or  more.  The  Grand  Trunk,  Canadian 
Northern  and  Intercolonial  railw.iys  are 
now  much  below  their  requirements  In 
rolling  stock,  and  the  government  will  be 
obliged  to  give  heavy  orders  for  cars  in 
addition  to  the  outstanding  contracts,  which 
are  keeping  the  car  companies  busy  with 
work  ahead  for  months.  The  general  feel- 
ing as  regards  the  situation  is  highly 
optimistic.     _  

The  Demand  for  Chrome  has  resulted  in 
the  opening  up  of  a  group  of  mining 
claims  in  Reaume  Township,  six  or  eight 
miles  southwest  of  Cochrane,  where  a  de- 
posit of  chrome  ore  was  found  by  D.  O'Con- 
nor about  six  years  ago.  Development  dur- 
ing the  summer  is  reported  to  show  en- 
couraging results.  The  region  is  easily  ac- 
cessible by  water  route  from  the  Trans- 
continental railway. 
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ALASKA 

Alaska  Shipments  of  domestic  copper  ore, 
matte,  etc.,  to  the  United  States  during  Oc- 
tober were  8524  gross  tons,  having  a  cop- 
per content  of  4,142,744  lb.  and  valued  at 
?1,078,350. 

ARIZONA 

Cochise  County 

ARIZONA  BISBEE  (Bisbee) — Sinking 
two-compartment  shaft  to  280  ft.  Surface 
equipment       installed.  Ned       Creighton, 

Phoenix,  president. 

BORAS  LEASE  (Bisbee) — Operating  new 
copper  property.  Harry  Jennings  in 
charge. 

COPPER  QUEEN  (Bisbee) — Handicapped 
by  shortage  of  mine  supplies  owTng  to  burn- 
ing of  supply  house.  Phelps-Dodge  ware- 
house at  Douglas  drawn  upon ;  some 
salvage  from  fire. 

DENN-ARIZONA  (Bisbee) — Shaft  down 
over  1700  ft.  Labor  shortage  delaying  de- 
velopment. 

WOLVERINE  &  ARIZONA  (Bisbee)  — 
Shipping  carload  a  day. 

GUa  County 

OLD  DOMINION  (Globe) — Production 
seriously  affected  by  infiuenza  ;  250  men  ill 
at  one  time.     Mines  at  Miami  also  affected. 

LAVELL  (Winkelman) — Operation  of 
new  mill  to  be  started  Jan.  1.  Develop- 
ment includes  1000  ft.  of  tunnel. 

Mohave   County 

EMERALD  ISLE  (Chloride) — Driving  in- 
clined shaft  to  prove  ground. 

GOLDEN  CROSS  METALS  (Chloride) — 
New  shaft  started  to  cut  vein  at  150  ft. 
Property  formerly  known  as  Jack  Pot. 
Phoenix  company  developing. 

TENNESSEE  (Chloride) — Ore  followed 
into  Schuylkill  ground.  New  Schuylkill 
company  planning  for  mill. 


TUCKAHOE  (Chloride)— Pushing  devel- 
opment work  with  three  shifts. 

WALKOVER  (Kingman) — Taken  over 
by  W.  L.  MacKay  and  associates,  who  will 
unwater  and   develop. 

ARIZONA  MOSSBACK  (Oatman) — Ex- 
pect to  break  ground  Jan.  1  for  250-ton 
crushing  and  cyaniding  plant,  to  cost  $250,- 
000  and  to  be  completed  May  1. 

Pima   County 

EMPIRE  ZINC  (Tucson) — Plant  entirely 
idle. 


Yavapai  County 


CONSOLIDATED  ARIZONA  (Humboldt) 
— Smeltery  produced  1.2UO,000  lb.  copper  in 
October,  receiving  13,300  tons  of  ore  from 
Blue  Bell.  Swastika,  and  De  Soto  mines. 
Concentrator  handled   9100   tons. 

GADSDEN  (Jerome) — Heavy  fiow  of 
water  struck  in  west  crosscut  on  1200  level, 
but  handled  easily  by  new  pumps.  Develop- 
ment to  be  pushed  on   1200. 

UNITED  VERDE  EXTENSION  (Jerome) 
— Smeltery  handling  all  ores.  Shortage  of 
desirable  labor.  Tunnel  progress  slow. 
Audrey  shaft  has  new  hoist  and  is  down 
1660  ft.  Ore  pockets  completed  from  1300 
to  1200  level  and  skip  pockets  below  the 
1400.  " 

ARIZONA  BINGHAMPTON  (Mayer) — 
Shortage  of  miners,  who  refuse  to  go  un- 
derground during  influenza  epidemic.  Be- 
gan sinking  three-compartment  1200-ft. 
shaft  on  Nov.  1. 

OCTAVE  (Octave) — Ample  supply  of 
pyritic  gold  ore  blocked  out.  after  three 
years  of  development  work. 

EDW.XRDS  (Prescott)— J.  W.  Ward,  of 
Helena.  Mont.,  has  taken  an  option  on  gold- 
copper  claims  owned  by  Clinton  Edwards  in 
Blue   Tanks   district. 


Yuma   County 

PLUMAS  (Quartzsite) — Gold  quartz  dis- 
covery reported  by  George  Hudson,  Joe 
Johnson  and  J.  E.  Brinley  in  Plumas  Moun- 
tains,   11   miles  from   Quartzsite. 

ARKANS.AS 

Independence    County 

ADLER  (Batesville) — Logan  Reeves  and 
associates  have  taken  over  Adler  prop- 
erty, known  as  Bill  Jim  mine,  10  miles 
northeast  of  Batesville,  and  are  moving 
steam  shovel  to  property,  which  includes 
a  washing  plant. 

BALL  (Batesville) — Shepherd  and  Wil- 
son, operators,  have  foundations  built  for 
250-ton  washing  plant,  to  be  first  i)lant  in 
field  to  have  crushing  machinery.  By  crush- 
ing and  jigging,  silica  will  be  removed  and 
grade  raised.  .Smaller  plant  in  steady  oper- 
ation  for  nearly  a   year. 

VANCE-MAGXESS  (Batesville)  —  Cap- 
tain Vance  reports  rich  strike  of  nugget 
manganese  on  the  Ba.vou 

Izaril   County 

MARTIN  (Anderson)  —  Earnest  D.  Mar- 
tin and  associates  have  purchased  ma<'hin- 
er.v  for  a  $32,000  hydraulic  washing  i)l;int. 
to  be  erected  on  Martin  manganese  land 
near  Anderson.  Contemplate  construction 
of    five-mile    standard-gage    railroad. 

Marion    County 

NORTH  STAR  (Yellville) — .nstauation 
of  cable  line  to  be  completed  Dec.  1.  Cost, 
$1800. 

C.\l.IFORNIA 
Siskiyou   County 

HIDDEN  CHANNELS  (Salmon  River 
District) — Will  issue,  if  approved  by  Capi- 
tal Issues  Committee.  HO.iioO  sharis,  par 
value  $1,  to  F.  W.  Beardslce,  In  exchange 
for    assignment    of   agreements    to    lease    or 
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purchase  certain  groups  of  grravel  claims, 
and  for  conveyance  of  "Beardslee"  claims. 
Will  also  sell  25.000  shares  to  tinance  fur- 
ther prospecting,  developing  and  working 
claims. 

Tuolumne  County 

CONFIDENCE  (Sonora)  —  Producing 
good  ore.  New  mill  handling  ore  formerly 
too  low  grade  to  work. 

DUTCH  (Sonora) — Construction  of  new 
mill  progressing. 

COLORADO 

Boulder    County 

SMUGGLER  MINE  AND  MILLING 
(Lvons) — Organized  to  take  over  and  de- 
velop Smuegler  mine  and  property  of  Michi- 
gan-Colorado Mining  and  Milling  Co.,  con- 
taining southern  extension  of  Smupgler  vein. 
Capitalization,  if 500. 000.  Total  area  held,  60 
acres.  Officers:  C.  F.  Lutes.  Fredonia, 
Kan.  president:  M.  Brugger.  Columbus, 
Nebr..  vice-president  :  and  G.  R.  Prunty. 
Lvons.  Colo.,  secretary-treasurer.  Direc- 
tors: W.  B.  Scruggs,  Harrisonville,  Mo.; 
J  H.  Knowles.  Fremont.  Neb.  ;  and  W,  G. 
Bigelow.  Denver.  Colo.  T.  W.  Clements. 
Kansas  Citv.  Mo.,  is  general  manager,  and 
E  E.  Warren  superintendent  at  Lyons,  will 
build  mill  to  treat  low-grade  ore  on  dump 
bv  Beam  process.  New  plant  and  eciuip- 
nient  thus  far  provided  includes  85-hp. 
steam  hoist,  ore-sorting  house,  machine 
shop  stables,  bunk  house,  boarding  hou.se 
and  office  building.  Auto  truck  road  built 
to  South  St.  Vrain  highway.  Will  sink 
shaft  below  eighth  level  and  crosscut  west 
to  open  four  veins  lying  250  ft.  from  Smug- 
gler vein.  Will  reopen  old  slopes  on  second 
and  third  levels.  New  compressor  and 
drills  ordered,  and  installation  is  expected 
soon.  Present  crew  of  12  to  be  enlarged 
as  men  are  obtained. 

San  Jnan  County 

SHIPMENTS  FROM  SILVERTON  dur- 
ing October  were:  Sunnyside,  60  cars; 
Mears-Wilflev.  12  ;  Iowa-Tiger.  9  ;  Genesee, 
8 :  Mavflower  Leasing.  6 ;  Pride  of  the 
West,  4  ;  S.  D.  &  G.  Leasing  and  King 
Leasing.  2  each  ;  Barstow.  Dives  Leasing, 
Highland  Mary.  Hamlet,  and  Little  Nations, 
1  each ;  miscellaneous  small  lots,  15  cars ; 
total.    123    cars. 

SPANISH  INFLUENZA  caused  more 
than  130  deaths  in  Silverton  district  in  the 
last  three  weeks.  Mines  shut  down  will 
have  difficulty  in  resuming  normal  opera- 
tions owing  to  labor  shortage,  many  min- 
ers having  left  camp.  Epidemic  appears 
under  control.  Other  camps  In  San  Juan 
Mountains  have  also  suffered  but  have  not 
published  the  facts,  because  of  effect  on 
labor  supply. 

IOWA-TIGER  (Silverton) — Bunk  house 
being  remodeled  and  fumigated  after  shut- 
down due  to  influenza  epidemic. 

IDAHO 

ShoKlione  County 

OLD  HICKORY  (Mullan) — Crosscut  to 
extension  of  You  Like  vein  in  600  ft.  Ex- 
pect to  cut  vein  in  250  ft.  at  depth  of  500 
ft.  Will  use  compressor  and  other  equip- 
ment of  Star  Mining  Company. 

CHICAGO-BOSTON  (Wallace) — Control 
purchased  by  John  A.  Percival.  president  of 
Con.solidated  Interstate-Callahan  Co.,  on 
ba.sis  of  10c  per  share.  Property  formerly 
under  bond  and   lease  to  E.  R.   Day. 

INTKHSTATE-CALLAHAN  ( Wallace)  — 
Development  work  only  in  mine  for  several 
months.  Mill  retreating  dump  at  profit 
Putting  on  men  to  resume  mining.  Has  con- 
tract for  zinc  product  for  next  three 
months. 

MICHIGAN 

C«pi>er  DiHtrict 
CALUMET  &  HKCLA  (Calumet)— Copper 
production  in  October  was  11.929,929  lb. 
Producers  were:  Ahmeek.  1.951.655  lb.; 
Allouez,  529.859;  C.  &  H..  5.859,296;  Cen- 
tennial, 249.2<i(»:  Isle  Royale,  1.461,207; 
La  .Salle,  119,857;  Osceola.  1.217,910; 
Superior,  78,715:  and  White  Pine,  462,230 
pound«. 

MONT.XNA 

Silvrr    How    County 

BL'TTR  ClONTRAL  (Butte) — Property 
Md  in  at  Hherlff'H  Hale  for  $57,050  on  Nov. 
7  by  John  '^jlllle.  of  Anaconda  company. 
for  Butte  ('i,\>i>i-r  and  Zinc  Co..  operated 
bv  Anaeonda  Hii(te  Central'.^  Ophir  shaft 
will  furnlnh  adjoining  Emma  mine  of  Butte 
Copper  with  outlet  on  railroad  and  permit 
dumnlng  direct  Hale  to  Hat  Isf y  claim  by 
I<.  Wilton  .Strontc  for  e(|UlppltiR  concen- 
Irator    10    yo-.trn    aifo 

BI.'TTK  &  HUPKRIOU  (Butte)— The 
t'.  8.  Hutiri-me  Court  announced  Nov.  18 
thai   It   will  reopen   the  MIneralH  Separation 


DAVIS-DALY'  (Butte) — Speed  Increased 
in  driving  Belmont  crosscut  in  Colorado 
mine.  Driving  for  Baltic  fissure  on  2400 
level. 

M.A.RGARET  (Bu(te) — Claim  adjoining 
New  Era  and  Mount  JNIoriah  claims  of  Davis 
Daly  sold  to  interests  identified  with  Beer, 
Sondheimer   &    Co.,    New    Y'ork. 

NKVADA 

Lyon  County 

MASON  VALLEY  MINES  (Thompson) — 
Building  new  amusement  hall.  Coke  pile 
recently  caught  fire,  which  spread  to  rail- 
road trestle  ;   little  damage  done. 

BLUESTONE  MINING  AND  SMELTING 
(Yerington) — Addition    to    mill    building,    to 
•house     new     steam-heating     plant,     nearing 
completion ;    also    12    new    cottages   for   em- 
ployees. 

MONTANA-YERINGTON  (Yerington)  — 
Hoisting  equipment  recently  destroyed  by 
fire  replaced.  Shipments  being  made  as 
usual. 

Mineral    County 

SILVERADO  (Sweetwater) — All  work, 
stopped  for  winter,  except  development  on 
contract.  Next  season,  work  will  be  done 
on    larger   scale. 

Nye    County 

TONOPAH  DISTRICT  ore  production  for 
week  ended  Nov.  9  was  8582  tons,  of  esti- 
mated gross  milling  value  of  $145,894.  Pro- 
ducers were  Tonopah  Belmont,  2540  tons; 
Tonopah  Mining  2050;  Tonopah  Ex- 
tension. 1943;  West  End,  698;  Jim  Butler, 
336;  Montana,  375;  Tonopah  Divide,  207; 
MacNamara,  400,  and  miscellaneous,  33 
tons. 

UNION  AMALGAMATED  (Manhattan) 
— New  oreshoot  opened  by  drift  on  vein  re- 
cently cut  near  Pierce  fault  on  600  level. 
Vein  above  unstoped,  except  for  shallow 
surface  workings.  Expected  to  open  large 
tonnage  of  milling-grade  ore. 

SOUTH  DAKOTA 

Custer    County 

RARE  MINERALS  (Custer) — Equipping 
small  mill  for  treating  tin,  tungsten,  and 
rare  minerals.  John  Bland  in  charge. 
Company  has  option  on  claims  in  Oreville 
district. 

Liawrenee   County 

TITANIC  (Deadwood) — Progress  made 
in  driving  1200-ft.  tunnel.  Compressor  at 
Iron  Hill  property  in  operation,  and  air 
piped   to   portal. 

BISMARCK  (Lead) — One.  car  tungsten 
ore  shipped  to  Colorado ;  part  taken  from 
Wasp  mine.     Cyanide  plant  closed  down. 

HOMESTAKE  (Lead) — Mineral  Point 
mill,  100  stamps,  shut  down  owing  to  labor 
shortage.  Remaining  plants  will  continue 
to  run  ;    920   stamps  dropping. 

CUSTER  PEAKS  (Roubaix)  —  Steam 
hoist  and  compressor  installed  at  Jungle 
mine  and  shaft  sinking  begun.  Small  mill 
erected. 

CTAH 

Salt    L.ake    County 

ALTA  CONSOLIDATED  (Alta) — Winze 
sunk  110  ft.  on  Braine  fissure  from  Copper 
Prince  tunnel.  Drifting  from  winze  re- 
cently opened  body  of  lead-silver  ore.  Lim- 
ited amount  being  mined  in  raise  above  the 
main  tunnel  level. 

ALTA  TUNNEL  AND  TRANSPORTA- 
TION (Alta) — Another  stringer  of  silver- 
lead  ore  followed  in  the  fissure  being  raised 
from  tunnel.  Supplies  for  winter  being 
hauled. 

PRINCE  OF  WALES  (Alta) — Making 
last  shipment  of  silver-lead  ore  for  season. 
Foot  and  a  half  of  snow  now  in  Silver  Fork 
and  Honeycomb  Fork  of  Big  Cottonwood. 
Operations  to  be  suspended  during  winter. 

SOUTH  HECLA  (Alta) — Large  tonnage 
shipped  during  October  from  new  sulphide 
stopes  on  cast  side.  I^roperty  in  good  con- 
dition for  continued  shipments,  and  Novem- 
ber production  should  ecjual  that  of  last 
month    if  hauling  conditions   aie    favorable. 

SILVER  SHIELD  (Bingham)— New  lead 
ore  in  or  near  a  cave  met  in  clearing  up 
500-ft.  drift.  Further  development  being 
done,      H.   S.  .Toseph,  m;wiager. 

CARDIP"'F  (Salt  Lake  City) — Opening 
new  orebody  on  south  drift  on  main  tunnel 
level. 

Hummit   County 

PARK  CITY  SHIl'MIONTS  for  week 
ended  .N'ov.  8  were  :i,:i9!i,750  lb.  by  .six 
BhlpperH,  or  55  tons  less  than  week  previous. 
Labor   searee. 

NlOW  QIJINf^Y  (Park  City) — Ore-bearing 
fissure  being  ff)IIowed  in  (|uarlzite  on  900 
level.  Work  near  lOast  Raise  .\o.  1.  Winze 
Htjirted  on  two  feet  of  ore.  ( )|)iTationH  car- 
ried on  through  900  level  of  Daly  West. 


CANADA 

British   Columbia 

GIBSON  (Ainsworth  division) — Rushing 
work  to  start  new  plant  by  Jan.  1.  In- 
cludes new  3-drill  compressor  operated  by 
Pelton  wheel  ;  also  electric  power  plant. 
Labor  situation  easier.  Gibson  gioup  12 
miles  from  Kaslo,  Manager,  D.  K.  May, 
226    Rookery    Bldg.,    Spol<ane,    Washing^ton. 

CLARENCE  CUNNINGHAM,  Slocan 
City,  B.  C,  building  mill  at  Alatno,  B.  C, 
to  handle  ores  of  Queen  Bess  and  Idaho- 
Alamo  properties. 

DOLLY  VARDEN  (Alice  Arm) — Rail- 
way and  tram  line  completion  held  up  by 
assignment    of   construction    company. 

ASPEN  GROVE  (Kamloops) — Copper 
property,  comprising  70  claims  owned  by 
James  Irvington,  will  start  operations  in 
a  few  months,  contingent  upon  engineer's 
report. 

HOMESTAKE  (Louis  Creek) — La  Rose 
Mines,  Ltd..  Cobalt,  Ont.,  has  option  on 
property  in  Kamloops  district.  Ore  is  silver, 
with  little  gold,  copper,  lead,  and  zinc,  and 
barite  gangue.  Readily  concentrated  by 
flotation.  Work  started  Nov.  1  will  be 
carried  on  by  hand  for  present.  In  spring, 
if  development  warrants,  will  install  pipe 
line  and  high-pressure  water  wheel  and 
small  compressor  plant.  A.  Hope  is  super- 
intendent. 

UNION  (Nelson) — Gold  property  closed 
down  two  years  now  being  reopened  by 
A.  W.  McCune,  of  Salt  Lake  City,  under 
option. 

WOOLSEY  (Revelstoke) — Development 
work  in  progress  on  silver  property  by  Min- 
ing Corporation  of  Canada. 

OLIVINE  MOUNTAIN  SYNDICATE 
(Tulameen) — Small  shipment  made  to  Faust 
concentrating  plant,  Seattle,  Wash.,  to  de- 
termine whether  platinum  in  the  dunite 
can  be  extracted  profitably. 

STEWART  has  suffered  severely  from 
influenza.  Medical  supplies  insufficient  and 
no  doctor  is  available. 

BUSH  (Stewart) — Property  recently  ac- 
quired by  R.  K.  Neill,  of  Spokane,  Wash., 
who  is  arranging  to  transport  ore  this 
winter. 

Ontario 

BONSALL  (Gowganda) — Operations  sus- 
pended. 

ANKERITE  (Porcupine) — Under  option 
to  Coniagas  Mines,  Cobalt.  Development 
pushed.  Pinal  payment  of  $110,000  due 
Dec.  1  will  probably  be  met,  as  recent  de- 
velopment has  been  satisfactory. 

GOLD  LAKE  (Porcupine) — New  com- 
pany organized  to  operate  nine  claims  near 
Gold  Lake,  in  southern  part  of  Deloro 
Township. 

HAYDEN  (Porcupine) — Work  to  be  re- 
sumed on  larger  scale.  New  camp  build- 
ings being  erected  and   road   graded. 

HOLLINGER  (Porcupine) — Dividend  of 
1%  payable  Dec.  2,  to  shareholders  of 
record  Nov.  20. 

IMPERIAL  (Porcupine) — Mine  being  de- 
watered  preparatory  to  examination  by 
interests   Identified    with   the   Mclntyre. 

KENNEDY  CLAIMS  (Boston  Creek)  — 
Mining  Corporation  of  Canada  has  force  of 
men   doing    surface    work. 

KIRKLAND  LAKE  GOLD  (Kirkland 
Lake) — Mill  should  be  completed  and  in 
operation  !--oon  after  Jan.   1. 

TOUGH-OAKES  (Kirkland  Lake) — Funds 
forwarded  from  England  to  reopen 
property. 

SCHUMACHER  (Schumacher)— Issue  of 
100,000  shares  authorized  at  not  more  than 
bo%  discount.  To  raise  funds  for  develop- 
ment. 

COBALT  SHIPMENTS  in  October  by  12 
coinpanies  were  64  cars  of  ore,  aggregating 
4,750,000   pounds. 

O'BRIEN-LA  ROSE  (Cobalt) — Boundary 
disijute  has  resulted  in  litigation.  Action 
begun  in  Suprinu^  Court  by  M.  J.  O'Brien, 
Ltd.,  against  La  Rose  asking;  for  declara- 
tion of  rights  of  parties  to  suit. 

KERR  LAKE  (Cobalt)— October  produc- 
tion 200,288  o7..  of  silver,  a  decrease  of 
8000  oz.  from  preceding  month  and  50,000 
oz.   from  August. 

NIPISSING  (Cobalt)— Small  vein  cut  at 
fourth  level  at  73  shaft  has  widened  from 
one  inch  to  three  or  four  incln^s.  At  96 
tunnel,  two  veins  about  two  inches  wide 
encountered.  Sinlcing  new  shaft  near  edge 
of  Cobalt  I.,ake,  where  there  is  large  area 
of  undexeloped   conglomt-rate. 

TIOMISKAMINO  &  HUDSON  BAY 
(Cobalt) — F.  L.  Hapst.  of  lluffalo,  elected 
president  at  annual  meeting,  .succeeding? 
<!eorge  Taylor. 
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SILVER  AND  STERLING  EXCHANGE 


Sterl- 
ing 
Ex- 
change 

Silver 

Nov. 

Sterl- 
ing 
Ex- 
change 

Silver 

Nov. 

New 

York, 
Cents 

Lon- 
don, 
Pence 

New 
York, 
Cents 

Lon- 
don, 
Pence 

14 
15 

16 

4.7600 
4   7600 
4   7600 

lOIi 
lOli 
lOli 

48i 
48} 
48} 

18 
19 
20 

4.7600 
4  7580 
4   7575 

lOli 
lOli 
lOli 

48} 
48} 
48} 

New  York  quotations  are  as  reported  by  Handy 
A  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Electro- 

Nov. 

lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

7.95 

14 

*26 

8.05 

7.75 

@8.15 
7.95 

15 

*26 

.  8.05 

7.75 

@8.  10 
7.90 

16 

*26 

8.05 

7.75 

@8.00 
7.80 

18 

♦26 

8.05 

7.75 

(5.7.90 
7.80 

19 

*26 

8.05 

7.75 

©7.85 
7.75 

20 

*26 

8.05 

7.75 

@7.85 

♦  Price  fixed  by  agreement  between  American 
copper  producers  and  the  U.  S.  Government,  accord- 
ing to  official  statement  for  publication  on  Friday, 
September  21,  1917,  and  July  2,  1918. 

t  No  market. 

The  above  quotations  (except  as  to  copper,  the 
price  for  which  has  been  fixed  by  agreement  between 
American  copper  producers  and  the  U.  S.  Govern- 
ment, wherein  there  is  no  free  market)  are  our 
appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers 
and  agencies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing  values  of  the  metals  for  the 
deliveries  constituting  the  major  markets,  reduced  to 
basis  of  New  York,  cash,  except  where  St.  Louis  is 
the  normal  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  0.10c 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35c. 
per  100  lb.  above  St.  Louis. 


LONDON 


Copper 

T 

in 

Lead 

Zinc 

Standard 

Elec- 

tro- 
lytic 

Nov. 

Spot  |3  M. 

Spot 

3M. 

Spot 

3M. 

Spot 

14 

122 

122 

137    327 

317 

29^ 

284 

54 

15 

122 

122 

137  |330 

324 

294 

284 

54 

16 

-    ^        ■  - 

IB 

122 

122 

137      (a) 

(1) 

294 

284 

54 

19 

122. 

122 

137    325 

310 

294 

284 

54 

20 

122  1    122 

137     (a) 

(a) 

294     284 

54 

(a)Quotations  not  received  at  time  of  going  to  press. 

The  above  table  gives  the  closing  quotations  on 
Londv-n  Metal  Exchange.  All  prices  are  in  pounds 
■terling  per  ton  of  2240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2240  lb.,  with  American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reckoning 
exchange  at  $4. 75I5:£294  =6.2576c.:£54  =  1 1.4545c.; 
£l10  =  23.3333c,:  £125  =  26.515Ic.;  £260  =  55  I  513c.; 
£280  =  59.3937c.;  £300  =  63. 6362c.  Variations,  £1 
-  0.2121205c. 


Metal  Markets 

NEW   YORK — Nov.   20,   1918 

The  features  of  thi.s  week  were  the  utter 
demoralization  in  antimony,  the  sharp  de- 
cline in  zinc,  the  weaker  tone  of  tm,  and 
the  formulation  of  an  official  program  with 
respect  to  copper   and   iron   and   steeL 

It  seems  to  be  the  desire  of  Washmg-ton 
to  maintain  prices  at  high  levels  for  the 
sake  of  maintaining  wages. 


The  Briti.sh  Metal  Corporation.  Ltd  ,  has 
been  organized  with  a  tapital  of  £5,o00.o00, 
to  promote  and  develop  British  trade  in 
non-ferrous  metals  and  regain  the  control 
of  the  markets  usurped  in  late  vears  by  the 
German  metal  interests.  The  following  gen- 
tlemen are  closely  identified  with  the  new 
enterprises:  Charles  Vincent  Sale,  of 
Messrs.  Sale  &  Co..  who  is  deputy  governor 
of  the  Hudson's  Bay  Co.  ;  Sir  Charles  Field- 
ing, chairman  of  the  Rio  Tinto  company  ; 
Andrew  Wilson  Tait,  chairman  of  the 
British  Aluminum  Co.  and  the  Otis  Steel 
Co.  ;  Cecil  Budd,  of  Vivian,  Younger  & 
Bond;  A.  Hugh  Smith,  managing  director 
of  Cookson  &  Co.  ;  and  C.  W.  Tennant.  of 
Charles  Tennant,  Sons  &  Co.  It  is  prob- 
able   that    Mr.    Sale    will    be    chairman. 

Copper — An  agreement  between  the  pro- 
ducers and  the  War  Industries  Board  was 
made  on  Nov.  1.5  (Messrs.  Kelley,  Jack- 
ling,  Agassiz,  and  D.  Guggenheim  repre- 
senting the  producers),  which  embodied 
the  following:  (a)  Present  rate  of  pro- 
duction to  be  maintained;  (b)  present 
priced  and  rates  of  wages  to  be  main- 
tained;  (c)  the  War  Industries  Board,  or 
such  other  governmental  agency  as  may  be 
designated,  to  continue  regulation  of 
prices  and  allocation  of  the  material;  (d) 
this  agreement  subject  to  renewal  and  re- 
vision   Jan.    1,    1919. 

Copper  producers  met  in  New  Tork  on 
Nov.  19,  at  which  time  their  reoresenta- 
tives  in  the  conference  at  Washington 
made  report,  and  it  was  agreed  to  main- 
tain   the    price    at    26    cents'. 

These  arrangements  have  a  certain 
vagueness.  Our  interpretation  of  them  is 
that  the  Government  will  continue  to  take 
in  the  copper  for  which  it  has  contracted 
and  pay  26c.  for  it,  that  it  sanctions  con- 
tinuation of  the  understanding  previously 
prevailing  among  the  producers,  and  that 
the  latter  may  concertedly  ask  26c.  per 
lb.,  and  get  it  if  they  can. 

In  the  meanwhile,  there  have  been  no 
intimations  respecting  the  cancellations  of 
contracts,  nor  is  anything  of  that  sort 
anticipated.  Insofar  as  the  producers  are 
concerned,  the  copper  that  has  been  booked 
is  sold.  A  more  interesting  problem  per- 
tains to  what  may  happen  to  copper  in  the 
hands  of  manufacturers  for  (Government 
account. 

The  talk  about  a  pending  inquiry  for 
200.000  tons  for  export  is  regarded  as 
moonshine. 

Copper  Sheets — The  base  price  of  copper 
sheets  is  35Jc.  per  lb.  Copper  wire  is 
quoted  at  283@29ic.  per  lb.  f.o.b.  mill,  car- 
load lots. 

Tin — The  broad  phases  of  this  market 
are  treated  editorially  in  this  issue.  In 
the  meanwhile,  a  domestic  market  shows 
more  and  more  signs  of  developing  through 
the  reselling  by  consumers  of  stocks  that 
in  numerous  cases  are  presumably  super- 
fluous. In  the  early  part  of  this  week 
business  was  done  in  Chinese  Xo.  1  on  the 
New  Y'ork  Metal  Exchange  at  72.4'a72gc. 
At  the  close  of  the  week,  both  Banka  and 
metal  of  99*7^  grade  were  available.  Banka 
was  offered  at  71  Jc.  and  Chinese  No.  1  at 
71   cents. 

I^ead — The  producers  are  still  doing  busi- 
ness onlv  upon  allocations  hy  the  Lead 
Committee,  and  are  billing  the  orders  at 
unchanged  prices.  There  have  been  some 
cancellations,  but  not  very  many,  either  as 
reported  bv  producers  or  by  manufacturers. 
Producers  therefore  continue  to  be  very 
well    sold    ahead. 

71nc — The  weakness  that  was  in  evidence 
at  the  time  of  our  last  report  continued, 
the  market  declining  further.  On  Nov.  16 
it  received  a  shock  through  governmental 
notices  to  producers  to  suspend  operations, 
this  being  interpreted  as  meaning  to  sus- 
pend production  for  the  filling  of  govern- 
mental contracts  previously  entered  into. 
It  was  not  an  actual  cancellation,  which 
would  automatically  relieve  the  tightness 
in  metal  for  prompt  shipment  that  was 
previouslv.  supposedly,  existing;  but.  as 
is  often  the  case,  metal  for  early  delive.-y, 
with  no  strings  to  it,  turned  up.  The  Zinc 
Producers'  Committee  sent  a  representative 
to  Washington  to  discuss  matters  Another 
factor  in  the  situation  was  the  postpone- 
ment of  shipments  for  export,  food.-^tuffs 
being  given   the   preference.      This   also    re- 


lieved the  prompt  situation.  At  the  close 
November-iJecember  speller  was  at  7.751*- 
7.85   cents. 

Zinc  NhrrtH — L'nchanged  at  $15  per  100 
lb.,  less  usual  trade  discounts  and  extras 
as  per  list  of  February  4. 

Other    Metals 

Alnminum — Unchanged  at  33c.  per  pound. 

Antimony — This  market  was  chaotic  dur- 
ing the  week.  (Jur  closing  quotation  of  last 
week  was  at  9c.  In  the  early  part  of  this 
week  business  was  done  at  8ic.  Then  ther»: 
were  sales  at  "Jc,  and  on  Nov.  18  busines.s 
was  done  at  7c.  ()n  the  following  day  there 
were  sales  at  8c.  For  today,  we  quote 
7ijc.  On  any  day  business  may  have  been 
done  at  different,  and  considerably  differ- 
ent, prices  from  those  which  we  have  men- 
tioned. For  statistical  purposes,  our  judg- 
ment is  that  73c.  is  probably  a  fair  aver- 
age for  the  week. 

The  volume  of  business  was  not  large, 
but  some  small  holders  were  trying  to  get 
out  of  the  market  at  any  price.  While  they 
were  hysterical,  large  holders  held  aloof. 
Although  business  in  antimony  metal  was 
relatively  small,  there  was  some  large 
business  in  antimonial  lead  on  antimony 
basis. 

The  Magnolia  Metal  Co.,  of  New  York, 
having  completed  its  new  smelting  plans, 
has  entered  the  market  as  a  buyer  of  an- 
timony ore.  and  hopes  especially  to  promote 
the  domestic  antimony  mining  industry. 

BlHmath — Metal  of  the  highest  purity 
for  pharmaceutical  use  is  quoted  at  $3.50 
per  lb.  for  wholesale  lots — 500  lb.  and  over. 

Cadmium — Quoted  at  $1.50®  $1.75  per 
pound. 

Nickel — Market  quotation:  Ingot.  40c.; 
shot,  43c. ;  electrolytic,  45c.  per  pound. 

Quicksilver — We  quote  New  York  un- 
changed at  $125,  but  that  price  was  more 
or  less  nominal  and  would  likely  be  shaded 
if  actual  business  were  offered.  San  Fran- 
cisco reports,  by  telegraph.  $120.  weak. 

Gold.  Silver  and  Platinum 

Gold — Stricter  regulations  have  been 
adopted  by  the  War  Trade  Board  govern- 
ing the  exportation  of  manufactures  con- 
taining gold.  Exportation  of  manufactured 
articles  may  be  made  freely  when  the  ex- 
porter agrees  to  import  from  any  foreign 
country  gold  equivalent  to  the  bullion  value 
of  the  gold  contained  in  the  commodities 
exported.  The  import  agreement  is  not  re- 
quired when  the  bullion  value  of  the  gold 
does  not  excc-^d  BTc  of  the  total  value  of 
the  article  exported.  Under  certain  condi- 
tions, the  gold  contained  in  the  article 
exported  may  be  45'',  of  its  whole  value 
when  the  destination  is  Cuba,  the  West 
Indies,  Mexico,  or  Central  or  South  America 

The  War  Industries  Board  announced  on 
Nov.  16.  that  the  restriction  heretofore  im- 
posed on  the  domestic  uses  of  gold  and  sil- 
ver for  industrial  purposes  has  been  ter- 
minated. 

Silver — Owing  to  the  decline  in  the  war 
insurance  marine  rates.  London  price  has 
receded  to  4  8  3d.  The  official  price  in  New 
York  remains  unchanged.  Shipments  to 
London  for  the  week  ended  Nov.  16  were 
465,000    ounces. 

Mexican  dollars  at  New  York:  Nov.  14. 
T7J-  Nov.  15,  77i;  Nov.  16,  77J;  Nov.  18. 
77i;  Nov.   19,  77J  ;  Nov.   20.   77 J. 

Platinum — Some  of  the  restrictions  of 
the  War  Industries  Board  have  been  re- 
moved, although  the  commandeering  order 
is  still  on.  However,  jewelers  and  electrical 
manufacturers  arc  now  able  to  obtain  plati- 
num and  refiners  report  a  big  demand  from 
the  jewelers  especially.  The  price  remains 
unchanged  at  $105. 

The  general  stock  of  money  in  the 
United  States  on  Nov.  1  totaled  $7,590.- 
173  171  •  of  this.  $3,079,784,766  was  in  gold 
coin  and  bullion,  $429.S4fi.930  in  standard 
silver  dollars  and  $235,004,206  in  subsidiary 
silver  The  inonev  in  circulation  on  Nov.  1 
was  $5,943,801,171.  or  $55  84  per  capita. 
On  Nov.  1.  1917.  the  per-capita  circulation 
was  $47.03 
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Jan. . . 
Feb... 
Mar.... 
AprU.. 
May. . 
June  . 
July.... 
Aug.. . 
Sept... 
Oct. . . 
Nov.  . 
Dec... 

Year 


Zinc  and  Lead  Ore  Markets 

Joplin.  Mo..  Nov.  16 — Blende,  per  ton, 
hieh  $77  40:  basis  60';  zinc,  premium,  fia; 
Cla«!S  B.  $65(<T60:  Prime  AVestern. 
schedule.  $55.43 -jT  52.03  ;  outside  schedule. 
$47  50:  calamine,  basis  40'"',  zinc.  J-ij^^i^- 
Average  selling:  prices,  all  zinc  ores    $54  .0. 

Lead.  high.  $105.10:  basis  $0';  lead.  $100. 
Average  selling  price,  all  grades  of  lead, 
$9S.99  per  ton.  ,       „„^„  . 

Shipments  the  week:  Blende.  <612;  cala- 
mine 386  ;  lead,  1485  tons.  Value,  all  ores 
the  week.   $579,500.  ^„^    ^ 

Buvers  have  dropped  to  4000  tons  de- 
mand" and  sellers  can  make  no  dis- 
iKtsition  of  approximately  4000  tons  pro- 
duced in  excess  of  that  demand.  But  tor 
the  epidemic  of  influenza,  the  production 
would  reach  10.000  to  11.000  tons  each 
week.  As  it  is.  a  reserve  stock  is  accumu- 
lating  rapidly. 

Platteville.  Wis..  Nov.  16 — Blende,  basis 
60^,  zinc,  highest  settlement  price  reported. 
$75  55-  base  price  for  premium  grade.  ?<5: 
base  price  for  high-lead  blende  $52  per 
ton  Lead  ore.  basis  SO'^  lead.  $96  to  $100 
per  ton.  Shipments  reported  for  the  week 
were  1793  tons  blende.  224  tons  galena, 
and  220  tons  sulphur  ore.  For  the  year  to 
date  the  totals  are  111.742  tons  blende.  7301 
tons  galena,  and  38.594  tons  sulphur  ore. 
During  the  week  1899  tons  blende  was 
shipped  to  separating  plants. 

Other  Ores  copper 

Chrome  Ore — Buyers  are  well  supplied, 
and  no  new  business  is  reported. 

Manganese  Ore — Xo  buying  reported. 

Molybdenum    Ore — Xo    business. 

Pyrites — Unchanged.  Domestic  Southern 
pvrites  is  selling  for  30@34c.  per  unit. 
There  is  to  be  an  important  meeting  in 
Washington  between  the  Chemical  Alliance 
and  the  War  Industries  Board  within  the 
next  two  or  three  days.  Whether  the  pres- 
ent embargo  will  be  continued  or  another 
substituted  for  it  will  probably  be  the  ques- 
tion at  issue. 

Tunusten  Ore — The  depression  continues 
in  this  market  :  no  business  is  being  done, 
and  prices  are  nominal. 

Iron  Trade  Review 

PITTSBURGH — Nov.     19 

The  policv  of  the  Government,  as  to  caii- 
cellation  of  contracts  for  war  material,  is 
to  the  effect  that  cancellation  of  contracts 
is  to  be  avoided  when  idleness  of  plant 
facilities  or  workmen  would  result.  All 
this  has  been  plainly  stated  by  representa- 
tives of  various  Government  activities,  and 
the  matter  was  even  referred  to  plainly  in 
a  letter  bv  the  Secretary  of  the  Treasury 
to  the  chairmen  of  the  Senate  and  House 
committees  having  to  do  with  tax  legisla- 
tion the  Secretary  stating  that  war  ex- 
penditures should  not  be  stopped  when  in- 
dustrial  disorganization   would    result. 

The  adoption  of  the  policy  contemplates, 
of  course,  the  early  development  of  peace 
orders  to  replace  war  orders,  and  the  ques- 
tion before  the  trade  is  whether  this  will 
occur.  Thus  far,  there  has  been  no  rush 
to  buv  either  pig  iron  or  steel  products,  but, 
on  the  other  hand,  commercial  buyers  have 
sought  cancellation  of  orders  long  on 
book.«.  Producers  have  refused  such  can- 
<  -nation. 

The  present  prices  are  in  operation  up 
to  Dec.  31,  and  the  signing  of  the  armistice 
does  not  affect  this  matter.  The  regula- 
tions as  to  distribution  remain  in  force, 
but  are  being  modified  almost  from  day  to 
dav.  The  ban  on  much  building  was  re- 
moved immediately.  The  jobbers  remain 
under  the  modified  regulations  as  to  dis- 
tributing their  product,  but  the  restriction 
as  to  their  buying  from  mills  only  for 
replacement  of  stocks  has  been  entirely 
removed. 

PIk  Iron — Deliveries  of  pig  iron  are 
being  made  much  the  same  as  formerly. 
A  few  allooationH  are  understood  to  have 
been  cancelled.  If  the  iron  and  steel  mar- 
k<-t  d«<;lin<-H  genernlly  in  future,  or  is  re- 
duced, pig  iron  iH  likely  to  come  down 
leHH  than  finlfhed  steel,  except  as  the  cost 
of  fok<-  comes  down.  Consumers  are  show- 
ing no  interest  In  the  mark<t,  which  re- 
malnn  quotable  at  \hn  s<t  limltH:  Bessemer, 
i2T,20:  baKlc.  $33:  No.  2  foundry  (1.75  to 
2  25'^,  filllcon)  $34:  malleable,  $34.50; 
forge.  $32.  fob.  furnace,  freight  to  Pitts- 
burgh from  the  ValleyH  being  $1  40  and 
from  xlx  detached  furnaceH  Homewhat  less. 
Ht#^| — Odd  lotH  of  Hteel  are  appearing 
In  th'-  mr. rUft  In  a  limited  way,  but  there 
are    :  ;'■'   of   regular   Hoft   Hteel.      The 

\,nn  rrr-n'H    op<-ratlonH,    which    aro 

r,r/v.  ,    brokerage   tranKuctlonH.    will 

,'  i.c     removed        The     m;irket     r<-- 

Het     llmltH-      BllletH.     $47.50; 
Kmall     billetH,     $51  ;     Hlabs, 


Ferroalloys — The  market  is  stagnant  in 
ferromanganese  and  spiegeleisen,  and  for- 
mer market  quotations  of  $250,  delivered, 
for  70'"f  ferromanganese,  and  $75,  furnace, 
for  16 'y  spiegeleisen.  have  become  alto- 
gether nominal  Consumers  would  not  buy, 
even  at  material   cuts  from  these  figures. 

Coke — The  coke  market  remains  steady, 
with  scarcely  any  offerings,  and  is  quot- 
able at  the  "set  limits.  If  production  had 
not  been  so  restricted  by  the  influenza  epi- 
demic, there  might  be  cut-price  offerings. 


STOCK  OUOTATIONS 


MONTHLY  AVERAGE  PRICES  OF  METALS 


Silver 

Nevr  York 

London 

1916 

1917 

1918 

1916 

1917 

1918 

Jan 

Feb 

Mar 

April. . . . 

May 

June. . . . 

July 

Aue.   ... 

Sept  

Oct 

Nov 

Deo 

66 . 775 
56.755 
57.935 
($4,415 
74.269 
65.024 
62.940 
66.083 
68.515 
67.855 
71.604 
76.766 

75.630 
77.585 
73.861 
73.875 
74.745 
76.971 
79.010 
85.407 
100.740 
87 . 332 
85.891 
86 . 960 

88.702 
85.710 
88.082 
95 . 346 
99.505 
99.500 
99.625 
100.292 
101.126 
101.125 

26.960 
26.975 
27.697 
30 . 662 
35.477 
31.060 
30.000 
31.498 
32 . 584 
32.361 
34.192 
36.410 

36  682 
37.742 
36.410 
36.963 
37.940 
39.065 
40.110 

43  418 
50  920 

44  324 
43.584 
43.052 

44.356 
42.792 
43 . 620 
47.216 
48 . 980 
48.875 
48.813 
49.077 
49 . 500 
49 . 500 

Year.. 

65.061 

81.417 

31.315 

40.851 

New  York  quotations  cents  per  ounce  troy,  fine  silver; 
London,  pence  per  ounce,  sterling  silver,  925  fine,  j 


New   York 
Electrolytic 


1917 


28.673 
31.750 
31.481 
27.935 
28.788 
29.962 
26.620 
25 . 380 
25.073 
23.500 
2J.500 
23.600 


27 . 180 


1918 

23.500 
23 . 500 
23 . 500 
23 . 500 
23.500 
23  500 
25.904 
26.000 
26.000 
26.000 


1917 


131  921 
137.895 
136.750 
133.842 
130.000 
130.000 
128.409 
132.391 
117.600 
110.000 
110.000 
110.000 


124.892 


1918 


110.000 
110.000 
110.000 
110.000 
110  000 
110.000 
119.913 
122.000 
122.000 
122 . 000 


Electrolytic 


1917 


142.895 
148.100 
151  000 
147  158 
142  000 
142.000 
140.409 
137.000 
135  250 
125.000 
125.000 
126 . 000 


138.401 


1918 


125  000 
125.000 
125.000 
125.000 
126.000 
125  000 
134.913 
137.000 
137.000 
137.000 


January. . .  . 
February . . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December. . 

Av.  year. 


Now  York 


1917 


44.176 
61.420 
64.388 
66.910 
63.173 
63.063 
62.670 
62.681 
61.542 
61.851 
74.740 
87.120 


61.802 


1918 


86.500 
92 . 000 

(o) 

(a) 

(a) 

(a) 

«J) 

(a) 

(a) 

(o) 


1917 


185.813 
198.974 
207 . 443 
220.171 
245.114 
242.083 
242  181 
243 . 978 
244.038 
247 . 467 
274.943 
298.666 


237.663 


1918 


293  227 
311.525 

318.875 
329  905 
364  217 
331.925 
360.347 
380.900 
343.906 
335.543 


(a)  No  average  computed. 


Lead 

New  York 

St.    Louis 

London 

1017 

1018 

1917 

1018 

1917 

1018 

January 

February. . . 

March 

April 

May 

June 

July 

August 

September. . 

October 

November. . 
December... 

7.626 
8.636 
0.109 
0.288 
10.207 
11.171 
10.710 
10.594 
8.680 
6.710 
6.249 
6.375 

6.782 
6.973 
7.201 
6.772 
6.818 
7.611 
8.033 
8.060 
8.050 
8.050 

7.630 

8.696 

9.120 

9.158 

10.202 

11.123 

10.644 

10.618 

8.611 

6.65( 

6.187 

6.312 

6.684 
6.899 
7.091 
6.701 
6.704 
7.511 
7.750 
7.760 
7.750 
7.750 

...... 

30.500 
30 . 500 
30.500 
30.600 
30 . 500 
30.500 
30.500 
30.600 
30.500 
30 .  500 
30.500 
30.500 

29.50 
29.60 
29.60 
29.60 
29.50 
29.50 
29.50 
29.50 
29.50 
29.50 

Year 

8.781 



8.721 

30 . 500 

Spelter 

New   York    | 

St.  Louis     1 

London 

1917 

1918 

10  7 

1918 

1017 

1018 

January.  . . 
February. . 

March 

April 

May 

June 

July 

August. .  . . 
September 
October.. .  . 
November. 
December . 

9.819 
10.045 
10.300 
9.459 
0.362 
0.371 
8.643 
8.360 
8.136 
7.083 
7.847 
7.686 

7.836 
7.814 
7.461 
6.890 
7.314 
8.021 
8.688 
8.086 
0.442 
8.801 

9.449 
9.875 
10.130 
9.289 
9.192 
9.201 
8.  .73 
8.190 
7.966 
7.813 
7.672 
7.610 

7.661 
7.639 
7.286 
6.715 
7.114 
7.791 
8.338 
8.635 
9.092 
8.461 

4S.320 
47.000 
47.000 
54  632 
54  000 
54  000 
54  000 
54  000 
54 . 000 
64 . 000 
54.000 
54.000 

64.000 
64.000 
54.000 
54.000 
54  000 
54 . 000 
54 . 000 
54.000 
54.000 
54.000 

Year.... 

8  fiOl 

^.813 

62.413 

New  York  and  St.  Louis  quotations,  centa  per  pound. 
London,  pounds  sterling  per  Ions  ton. 


N.  Y.  EXCH.t         Nov.  19    BOSTON  EXCH.f  Nov.  19 


the 
'     and 
157. 


Pta  Iron, 
Tgh. 

Beasemert 

Baalct 

No.  2 
Foundry 

1017 

1018 

1017 

1018 

1917 

1018 

January. . . 
February. . 

Marob 

Aprtl 

May 

June 

July 

August. . . 

September 

October... 

November. 

December 

135.95 
36.37 
37.37 
42  23 
46.04 
64.22 
67.45 
64.17 
46  40 
37  25 
37.26 
37.26 

$37.26 
37.26 
37.25 
36.15 
36  20 
36.36 
36.60 
36.60 
36.60 
36.60 

«30.06 
30.06 
33.40 
38.90 
42.84 
50.05 
63.80 
60.37 
42.24 
33.06 
33.06 
33.06 

$33.05 
33.06 
.33.96 

32  95 

33  00 
,33.16 
33.40 
33.40 
33.40 
34.40 

S30.96 
30.96 
36.91 
40.06 
43  60 
50   14 
53  96 
53  05 
48.58 
33.05 
33.06 
33.06 

(33.06 
33.06 
.33 .  05 
33.95 
34.00 
34.16 
34  40 
34  40 
34.40 
36.40 

Year 

S«8  67 

UB.«a 

•40. 8S 

Alaska  Gold  M 

Alaska  Juneau 

Am.Sm.&Ref.,com.. 
Am.Sm.  &Ref.,pf.. 
Am.  Sm.  Sec,  pi.,  A 

Am.  Zinc 

Am.  Zinc,  p{ 

Anaconda 

Batopilas  Mtn 

Bethlehem  Steel. . .  , 
Butte  &  Superior.  . 
Butte  Cop.  &  Zinc. 

Cerro  de  Pasco 

Chile  Cop 

Chlno 

Colo. Fuel*  Iron.. . 

Crucible  Steel 

Crucible  Steel,  pf... 

Dome  Mines 

Federal  M.  &  S 

Federal  M.&S.,pf. 
Great  Nor.,  orectf . 
Greene  Cananea. .  . 
GuIlStatea  Steel... 

Homestake 

Inspiration  Con.  .  . 
International  Nickel 

Kennecott 

Lackawanna  Steel.. 
Mexican  Petrol. . . . 

Miami  Copper 

Nat' I  Lead,  com.  .  . 
National  Lead,  p(... 

Nev.  Conaol 

Ontario  Mln 

Ray  Con 

Republic  I.AS^com 
Republic  I.  &S.,pf. 

Sloss-Sheffleld 

Tennessee  C.  &  C.  . 

U.S.  Steel,  com 

U.S.  Steel,  pf 

Utah  Copper 

Va.IronC.&C 


t  As  reported  by  W.  P.  Snyder  *  Co. 


4 

21 
87  S 
108 
93 
131 
46  5 
68  5 

2 
62  i 
22} 

8i 
37  J 
21 
40'. 
39 
55} 
91 
14 

Hi 

42 
33  J 
52 
68  J 
91 
52  i 
321 
38J 
72} 

155! 
27 
61 

105 
20 

7f 
23  i 
77J 
99 1 
47} 
16 

1001 

111 
82i 
60 


BOSTON  CURB*   Nov.  19 


Alaska  Mines  Corp.. 

Boston  Ely 

Boston  &  Mont 

Butte  &  Lon'n  Dev., 

Calaveras 

Chief  Con 

Contact 

Corbln 

Cortez 

Crown  Reserve 

Crystal  Cop 

Eagle*  Blue  Bell..  . 

FIret  Nat.  Cop 

Houghton  Copper... 

lutermountaln 

Iron  Blossom 

Iron  Cap 

Majestic 

Mexican  Metals. .  . 
Mines  of  America.. . 
Molave  Tungsten.. , 
Nat.  Zlnc&  Lead.  . , 
Nevada-Douglas.. . 

New  Baltic 

New  Cornelia 

Oneco 

Pacific  Mines 

Rex  Cons 

Yukon  Gold 


.12 
.90 
.48 
.15 

I 

3* 

15 
.25 
.17 
.23 
.39 

2i 

2 

.40 

t.05 

.45 

17 
.27 
.25 

1» 
.08 
.12 
.36 
1 

17 

.30 

$.35 

.05 

1 


Adventure 

Ahmeek 

Algomah 

Allouez 

Ariz.  Com.,  ctfs 

Arnold 

Bingham  Mines 

Bonanza 

Butte-Balaklava...  . 

Calumet  &  Ariz 

Calumet  &  Hecla.  . . 

Centennial 

Copper  Range 

Daly  West 

Davis-Daly 

East  Butte 

Ftanklln 

Granby 

Hancock 

Hedley 

Helvetia 

Indiana 

Isle  Royale 

Keweenaw 

Lake 

La  Salle 

Mason  Valley 

Mass 

Mayflower 

Michigan 

Mohawk 

New  Arcadian. . .    . 

New  Idrla 

North  Butte 

North  Lake 

OJIbway 

Old  Dominion 

Osceola 

Qutncy 

St.  Mary's  M.  L... 

Santa  Fe 

Seneca 

Shannon 

Shattuck-Arls 

So.  Lake 

So.  Utah 

Superior 

Superior  &  Bost.. . 

Trinity 

Tuolumne 

U.  S.  Smelting 

U.  S.  Smelfg,  pf... 

Utah  Apex 

Utah  Con 

Utah  Metal 

Victoria 

Winona , . . . 

Wolverine 

Wyandot 


SAN  FRAN.* 


Alta 

Andes 

Beet  &  Belcher. . .  . 

Caledonia 

ChallenRe  Con 

Confidence 

Con.  Virginia 

Gould  &  Curry.    .  . 
Hale  &  Norctoss.. . 

Jacket-Cr.  Pt 

Mexican 

Occidental 

Ophlr 

Overman 

Savage 

Sierra  Nevada 

Union  Con 

Utah  Con 

Belmont 

Jim  Butler 

MacNamara 

Midway 

Mont.-Tonopah . . 

North  Star 

Rescue  Eula 

West  End  Con. .  . 

Atlanta 

Booth 

Comb.  Frac 

Florence 

Jumbo  Extension. 

Kewanas 

Nevada  Hlllg 

Nevada  Packard.  . 
Round  Mountain. 

Silver  Pick    

White  Caps 


.02 
.05 
.02 
.02 
.03 
.08 
.121 
.01 
.02 
.03 
.05 
.40 
.03 
01 

$.02 
.01 
.11 
.01 

3.00 
.45 
.45 
.10 
.11 
.07 
.08 

1.20 
.04 
.05 

t.02 
.11 
.10 
.03 

J.  02 
.28 
.10 
.03 
.16 


60 

81 
$.26 

49 

15 

20 

10 

16 
t.35 

69 
460 

13i 

49 

n\ 

Hi 

4§ 

t79 

tU 

t.20 
t.60 
26  i 
1 

I* 

J3i 

6 

3i 

2» 
57 
2 
$13 
13  i 
t.40 
t.76 
40  i 
57 
68 
$40 
.50 
14 
3i 
16J 

.lJ» 

8i 

3i 

3i 

.90 

48 

47 1 

3! 

94 

2t 

t3 

.75 

22 

$.60 


N.  Y.  CUHBt         Nov.  19 


COLO.  SPRINGS*  Nov. 


Cresson  Con 

Doctor  Jack  Pot.. . 

Elkton  Con 

El  Paso 

Gold  Sovereign 

Golden  Cycle 

Granite 

Isabella 

Mary  McKlnney. . 

Portland 

UnlKd  Gold  M...  . 
Vindicator 


5.0(il 
.04; 
.  06  i 
.lO 

t.02 

1.75 
.171 
.06 
.07 

1.01 
.15 

.;i9 


Big  Ledge 

Butte  &  N.  Y 

Butte  Detroit 

Caledonia 

Calumet  &  Jerome. 
Can.  Cop.  Corpn.. . 

Carlisle 

Cashboy 

Con.  Ariz.  8m 

Cod.  Cqppermlnes. 

Emma  Con 

Ooldfleld  Con 

Ooldfleld  Merger. . . 

Greeiunonster 

Hecla  Mln 

Howe  Sound 

Jerome  Verde 

Louisiana 

Magma 

Marsh 

McKlnley-Dar-Sa.. 

MUford 

Mother  Lode 

Nixon  Nevada 

Ohio  Cop 

Rawley 

Ray  Hercules 

[Richmond 

Rochester  Mires.. . . 
St.  Joseph  Lead.  . 

Standard  S.  L 

Stewart 

Success 

Tonopah 

Tonopab  Ex 

Trlbulllon 

Troy  Arizona 

United  Eastern.  .. 
United  Verde  Ext 

United  Zinc 

Utlca  Mines.   .... 


.6^* 

.03 

.41 

.06) 

IH 

5» 

$.03J 

.22 

.02} 

If 

.60 

t3l* 
.04 
.48 
t.75 
.35 
.35 

•I' 

t.58 
.33 
14 

.16 
t.ll 
31 

It 
t.09 
4» 
t37 

t.ol* 


TORONTO* 


Adanac 

Bailey 

Beaver  Con 

Chambers  Ferland.. 

Conlagas 

Hargraves 

Kerr  Luke 

La  Rose 

Mln  Corp.  of  Can.. 

NlplssliiR      

Peterson  Lake 

Teiiilskainlng 

Wcttliiufer-Lor 

Davidson 

Doiiio  Kxten 

Dome  Lake 

HoUlnger 

Mclntyre 

Newray    

Porcii  Crown 

Tock-IIuKhoe 

Vlpoiid      

West  Dome 


.10 

.03 

.33 

.10 

$3.00 

.03 

5.87i 

.31i 

2.60 

8.50 

.08 

.32 

:.02 

.60 

.28 

.16 

6.00 

1.75 

.12t 

.24 

.30 

.22 

.13 


*  Bid  pricea.      tCloalng  prices.     X  Last  quotations. 
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S-A   PIVOTED  BUCKET  CARRIERS 


HANDLE  ANY  MATERIAL  ECONOMICALLY 


No  matter  what  the  material  or 
what  its  condition  "S-A"  Pivoted 
Bucket  Carriers  can  handle  it. 
Coal,  coke,  ash,  cement,  clinker, 
stone,  ore  or  any  material  that  can 
be  carried  in  a  bucket  can  be  han- 
dled economically  w^ith  this  carrier. 
Hot,  gritty,  acid,  or  abrasive  sub- 
stances can  also  be  carried.  These 
carriers  are  so  substantially  built 
that  they  are  making  good  on  the 
hardest  kind  of  service. 


For  solving  your  -problems,  i-./iy  not  take  advantage 
of  the  years  of  conveying,  screening  and  transmission 
machinery  experience  of  the  "S-A"  engineers.  They  are 
ready  to  help  you. 


A  Typical  Installation 
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SORTING  TIN-SILVER  ORE  AT  ORURO,  BOLIVIA 


Sorting  Ore  for  Metallurgical  Treatment 


By  a.  W.  ALLEN 


An  analysis  of  the  factors  influencing  the  ques- 
tion of  the  feasibility  of  hand  sorting  the  ore 
going  to  a  mill,  and  a  consideration  of  the  various 
advantages  resulting,  in  comparison  with  the  cost 
involved.  Sorting  is  easy  in  some  cases,  difficult 
in  others.  It  is  obviously  beneficial  in  many 
instances,  although  of  doubtful  value  with  cer- 


tain ores.  No  invariable  rule,  to  cover  all  the 
different  conditions  encountered  in  ore  treat- 
ment, or  applicable  to  the  numerous  classes  of 
metallic  minerals,  could  be  logically  formulated. 
An  exact  knowledge  of  conditions  is  an  essential 
prerequisite  toward  determining  the  applicability 
of   ore   sorting   and    the   forecasting    of    results. 


ORE  sorting  is  the  term  applied  to  the  separation, 
by  hand  labor,  of  a  metallic  ore  into  grades, 
usually  according  to  values.  It  is  preceded  by  the 
mining  of  the  vein  or  deposit;  it  is  followed  by  con- 
centration— both  elaborations  of  the  practice  of  sorting, 
but  both  outside  the  purview  of  this  paper. 

Sorting  may  produce  a  high-grade  product,  or  a  waste 
product,  or  both;  or  two  products  of  value,  but  with 
different  characteristics;  or  two  products  whose  collec- 
tive value  would  be  lowered  if  they  were  shipped  mixed 
together.  The  purpose  of  sorting  is  to  avoid  the  expense 
of  complex  treatment — crushing,  concentration,  classify- 
ing, and  similar  processes — by  producing  a  concen- 
trated product  by  direct  and  simple  means;  or  it  may 
be  adopted  to  reduce  the  amount  of  waste  or  low-grade 
material  associated  with  the  ore,  for  the  purpose  of 
lessening  the  work  of  subsequent  reduction,  or  in  order 


to  obviate  the  ill  effects  which  might  arise  from  the 
crushing  of  some  undesirable  barren  or  mineralized 
material,  and  its  admixture  with  the  ore. 

The  complexity  of  the  purpose  of  sorting  tends  to 
cloud  the  issue,  and  often  prevents  a  clear  »:onception 
of  the  subject.  Rich  portions  of  an  ore  can  sometimes 
be  picked  out  and  sent  to  the  smeltery,  yielding  a  higher 
return  per  ton  than  the  final  concentrate  produced  after 
considerable  expense.  In  such  cases  there  are  obvious 
advantages  in  favor  of  sorting,  especially  as  a  greater 
net  realization  of  metallic  content  is  made  by  shipping 
direct  rather  than  by  intervening  a  complicated  milling 
and  concentrating  process,  where  the  rich  mineral  must 
first  be  intimately  mixed  with  poor  mineral  and  value- 
less rock  before  again  being  isolated  into  shipping  form. 

When  the  grade  of  material  produced  is  lower  than 
the  grade  of  the  concentrate  that  it  is  possible  to  obtain 
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by  metallurgical  treatment,  the  advantages  of  hand 
sorting  may  be  determined  only  after  a  study  of  the 
comparative   results   of   both   methods. 

Removal  of  Waste  by  Hand  Sorting 

With  regard  to  the  removal  of  waste  rock  from  ore, 
and  obviously  worthless  ore  from  valuable  mineral,  the 
advisability  of  the  operation  is  less  open  to  argument; 
and.  other  than  under  conditions  where  the  cost  would 
be  prohibitive,  it  is  difficult  to  ignore  the  logic  in  the 
statement  that  there  are  obvious  advantages  to  be 
gained  by  sorting  out  and  rejecting  the  worthless  ma- 
terial before  milling  is  begun.  In  certain  instances, 
however,  the  difficulty  of  separation  is  great — there 
may  be  no  definite  line  of  demarcation  between  the  two 
substances,  and  the  cost  of  labor  may  be  so  high  that 
there  is  no  apparent  advantage  in  interfering  with  the 
mechanical  progress  of  the  ore  and  its  associated  waste 
as  it  passes  through  the  various  processes  of  reduction 
and  concentration. 

Applicability  of  Hand  Sorting 

Sorting  is  applicable  to  a  wide  variety  of  condi- 
tions in  which  gravitational  or  levitational'  concen- 
tration is  practiced.  It  is  especially  suitable  if  the 
mineral  to  be  saved  is  friable,  and,  to  use  a  common 
phrase,  "sUmes"  easily.  Under  such  conditions  prac- 
tically the  whole  of  the  sortable  proportion  can  be  re- 
covered by  hand  separation,  whereas,  if  sent  to  the  mill, 
there  would  probably  be  a  considerable  loss  by  dissemi- 
nation of  the  finely  divided  material  through  the  larger 
mass  of  low-grade  gangue.  As  in  other  phases  of 
ipetallurgical  work,  it  is  usually  advisable  to  extract, 
before  final  crushing,  and  by  simple  and  direct  means  if 
possible,  w'hat  may  be  easily  removed  in  concentrated 
form ;  and  not  to  rely  on  a  subsequent  process,  even  if 
highly  efficient  theoretically,  to  make  the  separation 
which  exists  before  the  mineral  is  finely  ground  and 
intimately  mixed  with  the  low-grade  gangue  during  the 
various  phases  of  milling  and  conveying. 

PERSON.A.L  Element  Affects  Question  of 
Applicability  of  Sorting 

When  there  is  no  clear  line  of  demarcation  between 
what  should  be  sorted  for  discard  and  what  should  e;o 
to  the  mill — between  the  appearance  of  high-grade  and 
medium-grade  ore — it  is  best  to  be  less  decisive 
as  to  the  advantage  of  hand  sorting.  The  personal  ele- 
ment must  be  taken  into  consideration.  Will  the  separa- 
tion be  made  strictly  in  accordance  with  predetermined 
decisions  as  to  exact  metallic  content  of  the  various 
products,  or  must  a  variable  factor,  depending  on  the 
efficiency  of  the  sampler  in  charge,  be  used  in  preparing 
all  estimates? 

A  concentrating  mill,  when  in  regular  operation  and 
under  competent  supervision,  is,  to  some  extent,  "fool 
proof"  as  regards  metallurgical  results.  The  personal 
element,  although  a  potent  influence  in  the  fir.«t  place, 
when  the  design  is  being  decided  and  comparative 
processes  or  methods  of  reduction  and  treatment  are 
under  consideration,  is  more  or  less  an  indir'^ct  in- 
fluence; and  the  mill  crew  is  there  to  see  that  every- 
thing goes  as  the  designer  of  the  miii  planned  that  it 


should  go.  This  may  be  considered  an  extreme  state- 
ment, but  its  purpose  is  to  show  that  efficient  concentra- 
tion is  the  logical  result  of  a  properly  developed  'icheme 
of  mechanical  and  metallurgical  treatment.  Ore  sort- 
ing by  hand  is  an  idea  put  into  practice. 


Ore  Sorting  Demands  Continuous  Personal 
Attention 


J 


I 


'.V   term   a'lopte'l    t' 
conc<-ntration 


r<-f't     to    Jlotritlon    and    MlMiiliii     ini-lluxls    of 


In  the  ore-sorting  department  personal  attention  is  z 
continuous  requirement.  Perhaps  in  no  other  phase  ol 
mill  work  is  it  possible  for  a  stupid  workman  to  appeal 
to  do  so  much,  and  at  the  same  time  effect  so  small 
total  economy.  The  inefficiency  of  sorting,  coupled  wi 
the  real  difficulty  of  making  an  efficient  separation  ir 
many  instances,  is  responsible  for  the  fact  that  th< 
alternative  policy  of  milling  sortable  waste  has  oftei 
resulted  in  a  net  saving,  it  being  cheaper  to  mill  value 
less  material  than  to  attempt  to  pick  it  out.  Or 
the  other  hand,  the  abolition  of  sorting  may  wisely  U 
decided  upon  in  a  case  where  the  method  had  beei 
carried  out  in  a  highly  efficient  manner,  as  far  as  prao 
ticable,  but  where  it  was  entirely  unsuitable  and  shouk 
never  have  been  adopted  in  the  first  instance. 

Sorting  Previous  to  Chemical  Recovery  Methods 

In  wet  chemical  methods  of  ore  treatment  there  ar 
factors  in  favor  of  sorting  which  are  not  in  evidenci 
with  simple  concentration.  Chemical  processes  of  meta 
recovery  are  usually  delicate  operations,  al!:hough  th 
fact  is  not  always  realized;  and  expensive  solvents  ar 
often  used  to  a  large  extent  in  neutralizing  refrac 
tory  elements,  besides  being  absorbed  by  colloidal  am 
other  retentive  particles.  Ore  sorting  under  such  con 
ditions  may  result  in  important  economies  in  thi 
subsequent  chemical  treatment.  A  worthless  clay  can  bj 
removed  by  simple  washing  methods,  and  this  may  re 
suit  in  a  higher  milling  duty,  better  classification,  an' 
less  chemical  consumption  of  solvent  when  the  solven 
acts  in  conjunction  with  an  alkali  to  neutralize  acidit; 
and  effect  coagulation  and  settlement. 

Many  ores  are  harder  and  more  dense  than  the  in 
casing  rocks,  and,  if  a  large  quantity  of  the  latte 
is  included  in  the  material  going  to  the  mill,  one  resul 
will  be  the  production  of  in  unnecessary  proportioi 
of  slime,  with  the  concomitant  ill-effects  of  hinderet 
settlement,  ineffectual  separation,  and  difficulty  of  fina 
filtering  or  drainage. 

Waste  Often  Deleterious 

Colloidal  clays — in  common  with  numerous  other  ma 
terials  in  a  similar  physical  condition — exhibit  highl; 
absorbent  properties  when  brought  in  contact  with  ; 
liquid,  besides  requiring  an  electrolyte  to  settle  then 
effectively  in  the  water  or  solution  used.  Such  colloid 
may  have  a  selective  preference  for  a  certain  componen 
of  a  solution  which  will  effect  coagulation  and  settle 
ment,  and  this  often  results  in  the  adsorption  of  th 
metallic  ion  of  the  electrolyte.  As  regards  absorptior 
however,  colloids  will  exhibit  less  preference  unde 
normal  circumstances.  If  the  solution  is  merely  alk;i 
line  water,  then  alkaline  water  will  be  absorbed.  If  tb 
solution  is  gold  potassium  (or  sodium)  cyanide — forme 
by  milling  a  gold  ore  in  cyanide  solution — there  is  littl 
doubt  that  this  will  be  ab.stracted  without  material  a 
teration,  and  in  much  the  same  way  that  a  sponge  wi 
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suck  up  water.  Experience  has  shown  that  solution 
absorbed  into  the  structure  of  colloids  is  removed  only 
with  considerable  difficulty.  Consequently,  with  meth- 
ods of  recovery  of  metals  from  ores  in  which  a  chemical 
solvent  is  used,  it  should  be  realized  that  the  presence 
of  an  absorptive  colloid  is  likely  to  occasion  serious  loss. 
If  the  colloid  can  be  removed  by  prior  sorting  or  wash- 
ing, there  is  every  reason  to  advocate  such  a  course. 

Difficulties  Encountered  With  Clayey  Ores 

If,  as  frequently  happens,  the  colloidal  clay  associ- 
ated with  or  forming  part  of  the  ore  contains  metal 
to  be  recovered,  in  sufficient  quantity  to  justify  treat- 
ment, or  in  amount  that  would  make  it  poor  practice  to 
disregard,  then  every  effort  should  be  made  to  "^ee  that 
full  and  complete  absorption  by  hU  colloidal  matter  oc- 
curs in  the  first  place  with  an  electrolytic  solution  con- 
taining no  metal  of  value.  Thus  a  clayey  gold  ore  may 
be  milled  in  lime  water  and  will,  later,  absorb  less  gold 
rto  be  retained  in  the  residue  after  complete  displace- 
ment treatment)  than  if  milled  in  a  cyanide  solution 
containing  gold,  or  in  which  metallic  gold  is  immediately 
dissolved. 

Sorting  Gold  and  Silver  Ore 

With  gold  and  silver  ore  there  are  few  instances  in 
which  sorting  can  result  in  the  shipping  of  a  product 
of  so  high  a  grade  as  is  obtainable  after  complete 
metallurgical  treatment.  It  is  practiced  more  for  the 
purpose  of  removing  waste,  although  under  unusual 
conditions  a  high-grade  product,  suitable  for  shipment 
or  special  treatment,  may  be  made. 

The  fundamental  idea  underlying  the  removal  of 
I  waste  by  sorting  is  that  the  method  concentrates  the 
I  ore  for  treatment.  By  reducing  the  bulk  of  the  material 
I  going  through  the  mill,  the  wear  and  tear  will  be 
!  lessened,  and  a  greater  net  ore  tonnage  can  be  handled. 
I  From  the  mechanical  standpoint  there  are  obvious  ad- 
\     vantages  in  favor  of  the  removal  of  waste  before  milling. 

Economic  Results  From  Sorting 

I  From  an  economic  point  of  view,  the  question  is  more 
I  complicated.  If  the  total  milling  and  treatment  costs 
j  in  a  particular  installation  are  $5  per  ton,  then  it  is 
'  unreasonable  to  argue,  as  has  been  done,  that  $20  a 
day  will  be  saved  by  reducing  the  amount  of  material 
going  to  the  mill  by  four  tons,  i.  e.  by  sorting  out  this 
amount  of  waste.  Unless  the  amount  of  waste  removed 
is  a  considerable  proportion  of  the  total  tonnage  being 
treated,  little  comparative  effect  will  be  made  on  work- 
ing costs  by  the  reduction  in  tonnage  handled.  Costs 
per  ton  are  usually  in  inverse  proportion  to  the  magni- 
tude of  operations  in  the  first  instance;  they  can  nearly 
always  be  reduced  by  an  increase  of  tonnage — thus  in- 
dicating a  net  rise  in  the  total  costs,  but  not  in  strict 
proportion  to  the  added  duty.  Conversely,  a  small  re- 
duction in  tonnage  will  usually  be  accompanied  by  only 
a  slight  lowering  in  total  working  cost  and  an  increase 
in  cost  per  ton.  This  point  should  be  taken  into  con- 
sideration when  the  economic  effect  of  hand  sorting  is 
under   discussion. 

Effect  of  Sorting  on  Metallurgical  Results 

From  the  metallurgical  standpoint  there  are  obvious 
advantages  in  reducing  the  amount  of  worthless  gangue 
that  enters  the  mill.     In  concentrating  plants,  most  of 


the  equipment  has  an  operating  efficiency  governed 
strictly  by  the  quantity  handled.  Surprising  results 
can  sometimes  be  obtained  from  certain  concentrating 
tables  if  the  tonnage  is  reduced  far  below  the  generally 
accepted  minimum.  On  the  other  hand,  it  is  difficult  to 
obtain  consistently  satisfactory  results  from  machines 
which  are  continuously  or  periodically  overloaded.  In 
most  mills  the  plant  is  operating  at  full  capacity,  and 
any  scheme  which  insures  a  reduction  in  tonnage 
treated,  without  lowering  the  grade  or  amount  of  out- 
put, should  be  encouraged.  It  is  undesirable  to  place 
too  much  support  on  theoretical  considerations  as  to  the 
cost  of  sorting  as  compared  with  the  cost  of  milling. 
Practical  operations  usually  disclose  factors  which  seri- 
ously affect  conclusions  based  on  such  data.  The  safest 
way  is  to  operate  by  both  methods,  under  conditions 
as  nearly  parallel  as  possible  and  for  an  ample  length 
of  time,  and  compare  results. 

Effect  of  Sorting  in  Chemico-Metallurgical 
Operations 

The  concentration  of  ores  by  sorting,  as  a  preliminary 
to  treatment  by  some  chemico-metallurgical  process,  re- 
sults in  a  higher  grade  of  solution  being  circulated  than 
would  otherwise  be  the  case.  Practical  results  have 
shown  that  the  dissolving  of  the  metal  is  the  easiest 
phase  of  the  process,  and  that  the  complete  or  nearly 
complete  isolation  of  the  metal-bearing  solution  presents 
the  greatest  difficulty. 

When  a  solution  containing  a  metal  to  be  recovered 
is  brought  into  contact  with  valueless  gangue  or  waste 
— especially  when  the  latter  is  of  an  absorbent  nature, 
such  as  colloidal  clay — there  is  liability  of  loss  due  to 
absorption  and  adsorption.  Of  the  two  it  is  probable 
that  absorption  figures  more  largely  in  actual  effect; 
and  experimental  investigations  and  the  results  from 
large-scale  operations  tend  to  show  that  such  absorp- 
tion, as  regards  metal  of  value,  is  more  or  less  propor- 
tional to  the  concentration  of  the  solution,  thus  indi- 
cating a  distinction  between  absorption  and  adsorption, 
where  the  amount  removed  does  not  increase  in  arith- 
metical progression,  although  the  increase  is  regular. 
The  main  abstraction — by  absorption — is  therefore  usu- 
ally proportional  to  the  grade  of  the  ore.  To  avoid  the 
high  residue  which  may,  and  usually  does,  result  from 
the  direct  chemical  treatment  of  a  high-grade  ore  by 
solution  methods,  it  is  advisable,  wherever  possible,  to 
reduce  the  original  amount  of  metal  contained  by  some 
simple  process  such  as  amalgamation.  This  is  done  with 
gold  ore  with  conspicuous  success. 

After  such  preliminary  treatment,  the  tailing  is,  com- 
paratively speaking,  low  grade;  the  sub.sequent  wet 
process  is  invariably  as  successful,  as  regard"?  final 
residue  loss,  as  if  it  had  been  carried  out  on  an  ore  of 
similar  value.  A  preliminary  treatment  by  amalgama- 
tion often  recovers  metal  which  is  not  in  a  condition  to 
be  effectively  dissolved  without  an  unjustifiable  ex- 
pen.se  in  preparing  it,  as  well  as  the  accompanying 
gangue.  A  lower  residue  is  therefore  obtained  after  (1) 
sorting  to  remove  waste  and  so  raise  the  grade;  (2> 
efficient  preliminary  treatment  to  extract  as  much 
metal  as  possible,  followed  by  (3)  dissolution  of  the 
remainder  by  a  chemical  process,  and  final  recovery  by 
means  of  the  usual  methods  of  precipitation  and 
realization. 
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An  additional  and  important  factor  in  favor  of  hand 
sorting  of  mill  feed  is  that  it  affords  ample  opportunity 
for  the  removal  of  foreign  matter  which,  if  sent  to  the 
mill,  might  cause  damage,  loss  of  time  in  effecting  re- 
pairs, and  other  troubles. 

Sorting  of  Tramp  Steel  and  Dynamite  Necessary  in 
Many  Instances 

It  is  difficult  to  prevent  an  occasional  stick  of  dyna- 
mite from  reaching  the  crushing  plant,  vi'here  it  may 
do  no  harm;  but  if  it  is  not  removed  before  it  comes 
to  the  mill  a  serious  accident  may  happen.  Short  pieces 
of  drill  steel,  known  as  "tramp"  metal,  accidentally  left 
by  miners,  may  pass  through  the  primary  crusher  with- 
out ill  effect,  but  will  certainly  cause  damage  with  sec- 
ondary crushers  designed  with  comparatively  small  dis- 
charge apertures.  Metal  of  this  description  may  be 
removed  by  means  of  electro-magnetic  devices,  or  by 
hand.  The  sorter,  if  the  latter  system  is  employed, 
will  also  be  available  for  the  removal  of  high-grade  ore, 
waste,  or  other  debris. 

The  ill-effects  of  the  passage  of  tramp  metal  through 
crushing  machinery  may  be  minimized  by  the  provision 
of  shearing  pins  on  shaft  couplings,  or  other  connect- 
ing parts,  or  by  constructing  the  toggle  plates  of  swing- 
ing-jaw crushers  in  two  parts,  with  a  lap  joint  held 
together  with  shearing  pins.  In  common  with  all  safe- 
guards, such  provisions  are  well  worth  while.  Preven- 
tion is,  however,  better  than  cure;  and  by  adopting  the 
precaution  of  primary  sorting,  the  result  will  be  that 
less  time  will  be  lost  in  effecting  repairs,  carelessness 
will  be  discouraged,  and  the  shearing  provision  or  other 
safeguard  adopted  will  act  as  a  safety  measure  in 
emergency  only,  leaving  the  operator  with  a  sense  of 
security  and  a  freedom  to  concentrate  his  supervisory 
efforts  in  other  directions. 

Removal  of  Debris  From  Rock 

The  advantages  claimed  to  result  from  the  practice 
of  sorting  tramp  metal  and  dynamite  from  ore  are 
equally  pertinent  with  regard  to  debris.  Such  material 
comprises  pieces  of  timber  planking,  paper,  half-burned 
fuse,  sacking,  and,  occasionally,  organic  matter  and 
charcoal  found  in  old  stopes,  or  associated  with  surface 
deposits  subsequently  used  for  filling  purposes.  Debris 
of  the  sort  mentioned  can  cause  a  vast  amount  of 
trouble  in  milling  operations  by  choking  screens  and  so 
causing  delayed  discharge  and  uneconomical  reduction. 
Its  inclusion  with  the  ore  results  in  an  unnecessary  and 
wasteful  consumption  of  neutralizing  alkali,  and  so 
hinders  effective  settlement  and  classification. 

In  chemico-metallurgical  operations  an  element  of 
in.stability  is  added  to  the  process  when  foreign  matter 
in  not  previously  sorted  out.  High  chemical  consump- 
tion is  likely  to  occur  when  an  unstable  solveiit  like 
cyanide  is  used,  and  foul  solution  will  result,  from  which 
the  valuable  metals  are  precipitated  only  with  difficulty. 
When  charcoal  is  included  with  the  debris,  it  often  acts 
as  an  adsorbent  of  gold  solution,  thus  occasioning  seri- 
ous and  unrecoverable  loss. 

Sorting  is  a  logical  policy  under  such  circumstances; 
and  when  the  question  of  the  removal  of  wa.ste  by  hand 
18  under  discuHHion  in  the  first  instance,  the  fact  that 
Horting  of  debris  i.s  highly  advisable,  in  any  case,  f^hould 
be  taken  into  consideration. 


Subterranean  Noises  in  Australia* 
By  W.  H.  Ferguson 

Sounds  resembling  explosions  which  could  not  be 
traced  to  any  mining  or  quarrying  operation  are  heard 
at  intervals  in  the  Daylesford  district  of  Victoria,  Aus- 
tralia. When  at  Shepherd's  Flat,  Yandoit,  and  the  Pick- 
pocket Diggings,  between  Clydesdale  and  Newstead,  I 
made  inquiries  as  to  whether  the  sounds  were  heard  at 
these  places,  and,  being  assured  that  they  were,  I  asked 
several  people  to  point  out  the  direction  from  which 
the  sounds  appeared  to  come.  Compass  bearings  were 
then  taken  to  the  points  indicated.  One  bearing  was 
taken  at  Shepherd's  Flat,  one  at  the  village  of  Yandoit, 
five  miles  to  the  north,  and  one  at  the  Pickpocket  Dig- 
gings, about  three  miles  further  north. 

The  sounds  are  described  as  resembling  thunder,  or 
the  explosions  made  in  blasting  rocks.  They  may 
occur  singly,  or  two  may  be  heard  in  rapid  succession, 
and  more  frequently  in  wet  than  in  fine  weather.  The 
noises  are  said  to  come  from  a  portion  of  the  Yandoit 
hills  known  as  the  Stony  Rises,  near  a  branch  of  the 
Green  Gully  Creek.  The  residents  are  of  the  opinion 
that  they  are  caused  by  explosions  of  gas,  and  state 
that  birds  and  rabbits  which  were  supposed  to  have  been 
suffocated  by  gas  have  been  found  dead  in  hollows  of 
the  ground. 

This  part  of  the  parish  of  CampbelltowTi  was  not 
visited,  but  an  inspection  of  the  geological  map  of  the 
parish  shows  that  basalt  has  flowed  down  a  branch  of 
the  Green  Gully  Creek,  and  remnants  of  the  flow  exist 
as  a  series  of  low  hills.  These  trend  down  the  creek, 
which  may  have  been  eroded  along  the  strike  of  the 
Ordovician  rocks,  or  possibly  along  a  fissure.  Noises 
like  those  described  by  the  residents  of  the  district  have 
been  heard  in  many  places  in  other  countries,  and  are 
generally  known  as  brontidi  (like  thunder)  ;  in  India 
they  are  known  as  barisal  (guns),  in  Mexico  as  bramidos 
(bellowings) ,  in  Italy  as  marina  (sea  shore).  In  some 
instances  they  precede  earthquake  shocks  or  volcanic 
eruptions ;  in  others  they  increase  in  frequency  and  then 
gradually  die  out  without  any  earthquake  or  volcanic 
disturbance. 

It  is  not  certain  that  the  Yandoit  noises  are  really 
brontidi,  but  it  is  not  at  all  improbable  that  they  are. 
The  bearings  taken  indicate  that  the  noises  proceed 
from  a  part  of  the  parish  through  which  there  apparent- 
ly passes  a  line  of  weakness,  the  surface  indications  of 
which  are  a  series  of  mineral  springs,  and  on  the  south- 
ern extension  of  this  line  is  a  line  of  fissure  eruption. 
It  is  possible  that  the  noises  originate  along  a  fault 
line,  that  movements  are  yet  taking  place,  and  that 
these  cause  the  sounds. 

There  is  another  possible  explanation,  in  that  the 
locality  where  the  sounds  are  heard  is  volcanic,  and  the 
part  indicated  by  the  bearings  is  within  five  miles  of 
Smeaton  Hill,  or  Mount  Kooroocheang,  an  extinct  vol- 
cano where  faults  are  known.  About  10  miles  south 
of  the  place  where  the  supposed  brontidi  emanate,  three 
extinct  volcanoes.  Eastern  Hill,  Mount  Prospect,  and 
Langdon's  Hill,  indicate  a  line  of  fracture  of  the  earth's 
crust.  If  this  line  be  produced  northward,  it  would 
pass  close  to  where  the  sounds  are  supposed  to  originate. 

•Excerpt  from  tlie  records  of  tho  Geological  Survey  of  Victoria. 
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Standardization  of  Mining  Methods 
III — Ventilation  of  Metal  Mines 


By  CHARLES  A.  MITKEf 


The  need  for  mechanical,  ventilation  of  metal 
mines,  the  various  systems  employed,  and  the 
benefits  derived  in  lessened  costs  and  increased 
output  are  discussed,  with  particular  reference  to 
mines  of  the  Southwest,  In  general,  there  is  no 
standard  as  to  what  constitutes  a  good  working 
atmosphere.  A  ventilation  system  is  best  planned 
when  developing  new  orebodies,  and  should  be 
kept  up  to  date  as  such  work  progresses.  Pros- 
pect and  development  work  may  require  auxiliary 
systems.  Equipment  and  practice  should  he 
standardized     to    such     extent    as     is    possible. 


IN  THE  early  stages  of  the  development  of  metal 
mines,  all  prospect  work  is  necessarily  directed 
toward  finding  ore,  and  little  or  no  consideration  is 
given  to  the  subject  of  ventilation  until  the  orebodies  are 
discovered.  In  prosecuting  this  work,  natural  ventilation 
is  utilized  to  its  fullest  extent  until  all  its  possibilities 
are  exhausted.  It  is  then  generally  supplemented  by 
the  installation  of  a  few  small  blowers.  These  answer 
the  purpose  temporarily,  until  the  prospect  develops  into 
a  mine,  when,  in  the  course  of  time,  the  natural  ventila- 
tion frequently  proves  insufficient,  and  a  scheme  of 
mechanical  ventilation  must  be  worked  out. 

Much  has  been  accomplished  in  solving  the  ventila- 
tion problems  in  coal  mines,  but  it  is  only  recently  that 
this  subject  has  received  serious  consideration  by  metal 
miners.  In  the  past,  practically  all  mines  were  ven- 
tilated by  natural  means,  and  the  miners  were  expected 
to  do  their  best  under  the  varying  conditions,  which 
are  always  poorest  during  the  summer,  as  is  evidenced 
by  the  decreased  labor  eflSciency  ii^the  summer  months. 
It  became  inceasingly  apparent  in  recent  years  that 
conditions  of  natural  ventilation  were  inadequate  to  meet 
the  needs  of  the  metal  mines  of  the  Southwest,  and  the 
question  arose  as  to  what  extent  improvements  could 
be  made  in  ventilation  by  mechanical  means  in  order 
to  bring  about  the  desired  change  in  the  temperature, 
humidity,  velocity  and  volume,  and  as  to  what  should 
constitute  a  "good  working  atmosphere."  No  readings 
had  been  made  to  determine  the  volume  of  air  entering 
or  leaving  a  mine;  the  necessary  quantity  of  air  per 
man  per  minute;  to  what  extent  the  humidity  would  be 
increased  from  the  time  the  air  entered  the  mine  until 
it  reached  the  different  outlets;  the  amount  of  air 
needed  to  clear  away  the  smoke  during  ordinary  blast- 
ing in  the  average  mine  workings;  or  the  total  friction 
losses,  due  to  the  extreme  irregularities  of  the  workings, 
which  may  be  termed  "the  mine  resistance." 

In  some  states  standard  requirements  for  ventilation 
in  mines  are  prescribed  bp  law,  but,  in  general,  this  is 
left  to  the  discretion  of  the  operators.     The   Arizona 


*The  third  of  the  series  of  articles  which  began  in  the  Nov.  9  issu« 
tJVlining   engineer,  Bisbee,   Arizona. 


mining  law  says  that  "the  total  quantity  of  carbon 
tiioxide  present  in  the  air  shall  not  exceed  0.25%  by 
volume,  except  that  at  any  place  where  firing  of  ex- 
plosives has  been  done  a  higher  percentage  of  carbon 
dioxide  shall  be  permissible  for  a  reasonable  length  of 
time  after  the  last  explosion.  .  .  ."  The  Anthracite 
Mine  Law  of  Penn.sylvania  specifics  a  minimum  quantity 
of  200  cu.ft.  of  air  per  man  per  min.,  and  the  law 
further  stipulates  that  the  amount  of  air  in  circulation 
shall  be  sufficient  "to  dilute,  render  harmless,  and  sweep 
away,  smoke  and  noxious  or  dangerous  gases,"  proving 
that  even  in  coal  mines,  where  the  problems  of  ventila- 
tion have  not  the  intricacies  found  in  metal  mines,  no 
fixed  standard  has  been  adopted  upon  which  to  base 
figures  for  a  "good  working  atmosphere."  This,  then, 
was  the  problem  that  confronted  the  ventilating 
engineer. 

There  are  two  methods  by  which  the  degree  of  ventila- 
tion may  be  determined:  (a)  According  to  the  quantity 
of  pure  air  per  man  per  min.  entering  the  mine; 
(b)  by  determining  the  amount  of  impurity  present 
by  making  a  chemical  analysis  of  the  air.  The  quantity 
standard  is  less  expensive  and  more  practicable,  and 
is  the  method  most  generally  used.  The  quality  stand- 
ard is  expensive,  and  its  application  is  necessary  only 
in  exceptional  cases.  It  has  only  a  remote  bearing  on 
the  efficiency  of  the  men,  but  occasionally  it  is  found 
advisable  to  have  accurate  determinations  made  on 
several  samples  of  mine  air. 

Humidity  Causes  Many  Mines  To  Seem  Hot 

After  a  large  number  of  readings  had  been  taken,  it 
was  found  that  in  many  mines,  though  the  temperature 
was  not  high,  the  humidity  was  excessive,  the  velocity 
low  and  the  volume  small.  A  stope  having  a  tem- 
perature of  80°  F.  and  a  humidity  of  99%  seemed  ex- 
cessively hot,  though  another  stope  with  the  same  tem- 
perature and  a  humidity  of  75%  was  comparatively 
cool.  This  was  affected  somewhat  by  the  velocity  and 
volum.e  of  the  air  in  the  working  places.  The  greater 
the  velocity  and  volume  (provided  the  temperature  and 
humidity  were  constant),  the  cooler  the  stope  appeared 
to  be.  For  example,  the  following  readings  were  taken 
in  a  stope  that  was  evidently  in  need  of  better  ventila- 
tion: Velocity,  10  ft  per  min.  (approximately)  ;  volume, 
50  cu.ft.  per  min.  (approximately)  ;  temperature,  84° 
F.,  and  humidity,  96  per  cent. 

A  small  5-hp.  blower  was  forcing  air  into  this  stope. 
The  miners  were  uncomfortable  and  complained  of  the 
excessive  heat.  Five  months  later,  after  a  new  ventilat- 
ing system  had  ben  installed,  the  following  readings 
were  made  in  the  same  stope:  Velocity,  100  ft.  per  min.; 
volume,  500  cu.ft.  per  min.;  temperature,  84°  F.,  and 
humidity,  90%.  The  miners  mentioned  happened  to 
be  working  in  this  stope  on  that  date,  and  one  miner 
remarked,  "The  stope  is  not  nearly  as  hot  as  it  used  to 
be,  and  we  can  work  much  better."  The  men  did  not 
sweat  excessively  in  this  atmosphere,  and  the  greater 
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comfort  that  they  experienced  was  due  to  the  increase 
in  velocity,  which  also  means  an  increase  in  volume, 
with  lower  humidity,  and  not  to  the  temperature,  as 
it  was  the  same  in  both  cases. 

.  After  a  number  of  experiments  had  been  made,  the 
following  specifications  were  decided  upon  as  constitut- 
ing a  "good  working  atmosphere":  Temperature,  78°  F. ; 
humidity,  805c;  velocity,  125  ft.  per  min.,  and  volume, 
350  cu.ft.  per  man  per  min.  Though  there  were  some 
places  in  the  mines  where  the  velocity  and  volume  were 
much  higher  than  this,  there  were  others  in  which  they 
were  lower:  consequently,  this  was  taken  as  an  average 
of  all  the  velocities  and  volumes  in  working  places  in  the 
mines  in  which  the  tests  were  made.  It  was  found  that 
in  an  atmosphere  of  this  character  men  could  be  ex- 
pected to  perform  a  fair  day's  work,  and  that  smoke 
and  gases  from  the  mine  were  diluted  and  finally  carried 
off.  This  working  atmosphere  has  been  found  to  be 
particularly  suitable  for  mines  in  the  Southwest. 

Careful  Study  Must  Precede  Installation 
OF  Mechanical  Ventilation  Equipment 

In  mines  where  mechanical  ventilation  is  required 
painstaking  consideration  should  be  given  as  to  the  kind 
of  atmosphere  which  it  is  advisable  to  establish.  When 
this  has  been  determined,  a  thorough  study  of  the  mine 
and  workings  should  be  made  in  order  to  obtain  definite 
information  concerning  underground  conditions.  In 
order,  therefore,  to  estimate  the  amount  of  air  which 
will  be  necessary  for  the  desired  working  atmosphere, 
the  following  factors  should  be  taken  into  account: 
Number  of  men  and  animals  in  each  district,  the  produc- 
tion of  COj  or  other  gases,  relative  humidity,  tempera- 
ture, amount  of  explosives  used,  the  distance  from 
currents  of  good  air,  the  number  of  lights,  air  leakage, 
friction  of  the  air  currents,  number  of  splits  of  the  air 
current,  and  method  of  distribution. 

In  mines  where  there  is  considerable  square-setting 
in  ores  containing  much  sulphur,  and  where  a  large 
amount  of  timber  is  used  for  doubling  up,  bulkheading 
and  similar  work,  a  greater  volume  of  air  will  be  re- 
quired to  maintain  the  same  good  working  atmosphere 
than  in  mines  where  the  cut-and-fill  system  is  used,  with 
its  usual  limited  amount  of  timber.  The  same  may  be 
said  of  top-slice  stopes.  In  top-slicing,  there  is  a  large 
timbered  mat  directly  over  the  men,  which  usually  cuts 
off  any  outlet  to  surface.  Stopes  of  this  character 
are  more  difficult  to  ventilate,  and  take  more  air,  than 
shrinkage  stopes,  which  have  practically  no  timber  and 
where  the  ground  is  so  firm  that  connections  above 
the  usual  workings  are  easily  maintained  as  outlets  for 
tiie  air.  In  cavijpg  methods  using  the  incline-raise  system 
and  extensive  grizzly  levels,  it  is  necessary  to  do  a  large 
amount  of  blasting,  first  in  drawing  the  ore  down  to 
tile  grizzly  level,  and,  second,  in  breaking  boulders  on 
the  grizzly.  This  naturally  results  in  a  large  amount  of 
powder  smoke,  and  it  is  consequently  necessary  to  pro- 
vide for  an  unusual  quantity  of  air  in  order  to  main- 
tain a  good  working  atmosphere. 

,    Ventilating  Systems  May  Aid  P'ire  Fighting 

Ventilating  systems  have  been  planned  in  a  few  mines 
and  installed  primarily  as  srifety  measures  to  permit 
immediate  attack  being  made  on  possible  mine  fires,  and 
only  secondarily  aa  aids  to  ventilation,  the  natural  air 


currents  having  proved  fairly  satisfactory.  In  most 
cases,  however,  the  direct  object  for  which  a  mechanical 
ventilating  system  is  installed  is  to  improve  the  at- 
mosphere, and  its  use  in  fire-fighting  is  given  only 
secondary  consideration. 

By  far  the  most  economical  method  of  installing  a 
ventilating  system  is  to  work  out  a  comprehensive 
scheme  of  mechanical  ventilation  (using  the  natural 
air  currents  wherever  possible),  in  connection  with  the 
development  of  new  orebodies,  so  that,  when  the  ore- 
bodies  have  reached  the  producing  stage  the  necessary 
air  connections  will  have  been  made.  Ventilation  should 
go  hand  in  hand  with  stoping,  both  being  planned  simul- 
taneously, so  that,  when  the  latter  is  begun,  the  ventilat- 
ing system  will  also  be  in  operation,  making  it  possible 
for  the  men  to  perform  their  duties  in  good  air. 

One  of  the  objections  to  installing  a  ventilating  sys- 
tem as  the  orebody  is  developed  is  that,  if  the  installa- 
tion is  delayed,  it  may  be  found  possible  to  get  along 
with  the  natural  ventilation.  However,  in  the  majority 
of  cases  this  can  easily  be  foreseen,  and  in  practically 
all  deep  mines  mechanical  ventilation  is  a  necessity. 
It  always  costs  more  to  put  in  such  a  system  afterward, 
when  many  new  connections  must  be  driven,  than  it 
does  if  planned  right  in  the  first  place  with  the  develop- 
ment of  the  workings. 

Separate  System  for  Development  Work 

Frequently,  after  a  ventilating,  system  has  been  in- 
stalled, the  necessity  for  its  expansion,  coincident  with 
the  stoping,  is  overlooked,  and,  while  the  stoping  con- 
tinues, nothing  is  done  toward  the  ventilation,  so  that 
in  course  of  time,  as  the  workings  increase,  it  loses  its 
effect  and  fails  to  serve  the  purpose  for  which  it  was 
designed.  It  is  therefore  highly  important  that  the 
ventilating  system  be  expanded  to  meet  the  constant 
changes  and  progress  in  stoping. 

There  are  two  systems  of  mine  ventilation,  the  exhaust 
and  pressure.  In  the  exhaust  system,  the  fan  is  usually 
on  the  surface,  and  exhausts  the  vitiated  air  from  the 
mine  while  the  fresh  air  enters  through  the  working 
shafts  and  flows  in  to  take  its  place.  The  pressure 
system  usually  has  t!he  fan  placed  underground,  near 
the  main  downcast  shafts,  which  should  also  be  the 
working  shafts,  and  forces  the  air  through  the  work- 
ings by  putting  the  entire  mine  under  pressure,  the  air 
finding  its  way  out  through  shafts,  raises,  or  ground 
caved  and  broken  to  the  surface.  Most  installations 
in  the  Southwest  are  of  this  latter  type,  because  shafts 
at  many  of  the  largest  mines  are  all  operating  shafts 
and  cannot  be  spared  for  ventilation  purposes  only. 
It  is,  therefore,  impracticable  to  put  a  suction  fan  on  the 
surface  at  an  operating  shaft.  The  placing  of  fans  un- 
derground has  given  satisfaction,  nevertheless,  as,  owing 
to  the  use  of  double  doors,  there  has  been  practically 
no  short-circuiting  of  the  air. 

Correct  Distribution  of  Air  Principal  Object 

The  mere  installation  of  mine  fans,  however,  does 
not  constitute  a  complete  system  of  mechanical  ventila- 
tion. The  proper  coursing  and  distribution  of  air 
through  the  workings  is  the  only  effective  test  of  the  ^ 
efficiency  of  a  ventilating  system.  In  a  few  mines  large 
fans  have  been  installed  without  much  attention  being 
given  to  this  important  consideration,  and  a  thorough 
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study  of  the  workings  would  sliow  that  better  ventilation 
in  general  could  be  obtained  with  half  the  number  of 
fans,  provided  the  mining  features  that  are  involved 
received  proper  attention.  This  would  not  only  improve 
the  ventilation  but  would  materially  reduce  the  cost  of 
the  ventilating  system. 

The  capacity  of  fans  which  have  been  installed  varies 
from  about  10,000  to  200,000  cu.ft.  of  air  per  min.,  the 
pressure  or  suction  being  from  1  in.  to  5  in.  The  large- 
capacity  fans  of  from  250,000  to  400,000  cu.ft.  of  air 
per  min.,  which  are  found  in  coal  mines,  are  impracti- 
cable in  metal  mines,  except  in  a  few  instances,  because 
the  total  intake  or  outlet  areas  of  shafts  in  metal  mines 
are  not  nearly  equal  to  those  in  coal  mines. 

Some  mining  companies  have  installed  reversible  fans, 
the  idea  being  to  reverse  the  fan  in  case  of  fire  in  a 
downcast  shaft.  However,  after  consideration  of  the 
35  mine  fires  which  have  occurred  in  the  Southwest 
during  the  last  seven  years,  I  find  that  in  no  case  was 
it  necessary  to  reverse  the  fan.  In  fact,  in  nearly  every 
instance  the  danger  would  have  been  increased,  because 
the  men  expect  the  air  to  keep  moving  in  a  certain 
direction,  and,  if  the  air  currents  should  be  changed 
without  their  knowledge,  there  would  be  danger  of  the 
miners  being  caught  in  gas. 

Simplest  System  Uses  One  Central  Installation 

The  most  inexpensive  ventilating  system,  using  pres- 
sure, consists  of  one  central  installation  (either  on 
surface  or  underground)  with  large  intake  and  a  dis- 
charge into  diverging  drifts,  from  which  the  air  is  fur- 
ther discharged  into  still  larger  areas.  In  the  suction 
system,  the  blower  is  usually  on  the  surface,  and  all 
drifts  from  the  workings  should  converge  to  the  central 
intake  at  the  fan,  through  which  the  air  is  drawn 
to  the  surface  and  discharged.  One  central  installation, 
however,  using  either  pressure  or  suction,  ordinarily 
could  not  supply  adequately  the  scattered  workings, 
which  require  in  most  mines  from  one  to  four  additional 
installations  to  be  satisfactorily  ventilated.  Occasion- 
ally, "booster"  fans  are  used  as  an  aid  to  the  general 
ventilating  system.  Two  or  three  mines  are  sometimes 
so  intimately  connected  that,  in  order  to  work  out  a 
ventilating  system  for  one,  it  is  necessary  to  work  it 
out  for  all.  In  some  instances  a  combination  of  both  the 
pressure  and  exhaust  systems  is  adopted. 

The  installation  of  the  mine  fans  is  the  smallest  part 
of  the  cost  of  putting  in  a  ventilating  system.  By  far 
the  greater  expense  is  incurred  in  the  necessary  changes 
in  the  mine,  such  as  cutting  a  blower  station  for  mine 
fans  (in  case  they  are  underground)  ;  driving  drifts 
and  raises  to  allow  sufficient  air  to  pass  to  ventilate 
the  stopes;  erecting  doors  in  suitable  drifts  and  cross- 
cuts and  putting  in  stoppings  to  cut  off  old  workings 
and  leaks  which  would  impair  the  efficiency  of  the  ven- 
tilating system,  and  making  other  similar  and  necessary 
alterations. 

Development  and  Other  Workings  Must  Also 
Be  Ventilated 

The  systems  described  above  are  for  the  purpose  of 
ventilating  the  major  portion  of  the  workings,  which 
comprise  about  80%  of  the  mine;  the  remaining  20% 
must  be  taken  care  of  in  some  other  way.  This  20% 
generally  consists  of  the  prospect  and  development  work. 


such  as  drifts,  raise?;  and  winzes,  and  must  be  done  in 
advance  of  the  usual  stoping  operations.  For  this 
work  it  is  necessary  to  use  an  auxiliary  ventilating 
system,  which  should  be  standardized  wherever  pos.sible. 

When  the  headings  are  being  driven  in  such  work  the 
exhaust  air  from  machine  drills  is  used  to  furnish  the 
necessary  ventilation.  No  compressed  air  is  required 
when  machines  are  running.  The  exhaust  of  the  average 
machine  gives  approximately  100  cu.ft.  of  ventilating 
air  per  minute.  However,  it  is  well  known  that  this  is 
not  the  purest  air,  as  it  is  vitiated  somewhat  by  the  oil 
which  vaporizes  in  the  machine  and  comes  out  with 
the  exhaust.  After  blasting,  the  full  head  of  compressed 
air  is  usually  turned  on  to  clear  out  the  heading. 

After  drifts,  raises,  or  winzes  have  been  driven  a 
certain  distance,  a  point  is  reached  at  which  the  com- 
pressed air  is  insufficient,  and  it  then  becomes  necessary 
to  install  artificial  ventilation.  An  air  jet,  for  example 
the  Koerting-nozzle  type,  which  uses  a  small  amount 
of  compressed  air,  at  the  same  time  having  a  strong 
suction   so   as   to   draw   a   large   amount   of    fresh   air 
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FIG.    1.      CHART   1    ILiLUSTBATES   TOTAL.  VOLUME   OF  AIR 

MOVED    PER    MnsTUTii:      CHART    2^    TOTAL    COST    OF 

VEXTII.ATIOX.    CHART  3.  TOXNAGE  PRODUCED 

around  the  nozzle  and  force  it  through  the  ventilating 
pipe,  is  generally  found  sufficient.  (One  cu.ft.  of  com- 
pres?ed  air  will  furnish  approximately  18  cu.ft.  of 
ventilating  air.)  As  raises  and  occasional  winzes  are 
driven  only  about  100  ft.,  an  air  jet  supplying  air  for 
10-in.  pipe  should  provide  ample  ventilation  under  aver- 
age conditions.  Drifts  are  usually  driven  longer  dis- 
tances, and  should  be  provided  with  electric  blowers. 
In  general,  a  10-in.  blower,  designed  by  standard  manu- 
facturers, using  a  2Uhp.  motor  (both  blower  and  motor 
mounted  on  one  base)  is  suitable. 

Jets  and  Blowers  Must  Be  Properly  Placed 

The  position  of  air  jets  and  blowers  is  important. 
If  they  are  placed  within  the  drift  or  raise  to  be  ven- 
tilated, air  will  merely  circulate  between  the  blower  and 
the  end  of  the  pipe.  They  should  be  situated  outside  or 
have  the  intake  outside  of  the  drifts  and  raises.     The 
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pipe  should  reach  to  the  working  face,  so  that  it  will  not 
be  necessary  to  use  compressed  air.  Before  blasting, 
the  sections  near  the  face  should  be  taken  down  and 
put  where  they  will  not  be  injured. 

After  the  drift  has  progressed  about  3000  ft.,  the 
blower  should  be  provided  with  a  reversing  attachment 
in  order  that  it  may  be  reversed  to  clear  the  smoke  away, 
and  after  that  be  run  as  a  pressure  fan,  to  furnish  good 
air  at  the  heading.  In  exceptional  cases,  principally  in 
tunnel  work,  where  speed  is  important,  two  blowers 
should  be  used,  one  for  pressure  and  the  other  for  suc- 
tion. This  permits  almost  continuous  work  at  the 
heading. 

Ventilation  May  Be  Standardized 

With  the  introduction  of  mechanical  ventilation,  it 
has  been  found  that  the  atmosphere  in  mines  can  be 
standardized  instead  of  having  shifting  and  uncertain 
currents  of  natural  ventilation.  It  has  also  been  dem- 
onstrated that  this  standard  atmosphere  is  well  within 
the  economic  limit  and  that  it  pays  to  ventilate  a  mine 
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ature  and  greater  volume  of  aif  per  man  per  minute. 
The  accompanying  charts  show  the  results  obtained  by 
installing  a  well-planned  mechanical  ventilating  system, 
and  cover  a  period  of  two  and  a  half  years. 

Chart  No.  1  shows  the  total  volume  of  air  moved  per 
minute,  and  Chart  No.  2  the  total  cost  of  ventilation. 
In  chart  No.  3  it  will  be  seen  that  after  the  date  of  the 
installation  of  the  mechanical  ventilating  system  there 
was  a  marked  increase  in  tonnage  until  the  latter  part 
of  the  second  year,  when,  owing  to  unusual  conditions, 
production  was  much  curtailed.  However,  in  the  early 
part  of  the  third  year  the  tonnage  again  increased,  and 
in  June  there  was  an  increase  of  4000  tons  over  that 
in  January  of  the  first  year. 

Chart  No.  4  illustrates  the  decrease  in  the  quantity  of 
compressed  air  used,  owing  to  the  installation  of  the 
ventilating  system.  The  curve  shows  the  total  amount 
of  compressed  air  needed  both  for  ventilation  and  ma- 
chine drills.  This  accounts  for  the  rise  in  the  curve 
from  November  of  the  second  year  to  June  following,  as 
the  tonnage  increased  from  10,500  per  month  to  18,500 
tons.  Consequently  more  machines  were  used  to  break 
the  ore  represented  in  this  added  tonnage. 

Chart  No.  5  shows  the  increase  in  tons  per  man  per 
shift.  This  is  obtained  by  dividing  the  daily  tonnage 
by  the  total  number  of  men  employed  in  the  mine.  The 
mining  method  used  in  this  particular  mine  was  prac- 
tically all  square  setting,  and  all  the  ore  had  to  be  sorted. 
Only  one  stope  in  the  entire  mine  was  worked  by  the 
cut-and-fiU  method.     The  increase  after  the  new  venti- 


FIG.  2.  CHART  4  ILTA'STRATES  DECREASE  IN  COMPRESSED 

AIR  USED  .VFTER  INSTALLATION'  OF  VENTILATION 

SYSTEM.      CHART   ').    JN(TiEASE   IN  TONS   PER 

MAN  PER  SHIFT.     CHART  6,  DECRE.\SE 

I.\'    COST    OF    .MLXINC 

by   increasing  the  amount   of  air  until   such   standard 
conditions  are  reached. 

The  velocity  of  air  currents  in  working  drifts  has 
been  brought  up  to  1200  cu.ft.  per  min.,  and  in  excep- 
tional cases  to  2000  cu.ft.  The  former  figure  ap- 
proaches the  economic  limit  at  most  mines  where  power 
cost  is  a  large  item,  and  the  latter  should  be  set  as  a 
maximum  for  safety.  The  "good  working  atmosphere" 
mentioned  previously  has  been  tried  out  in  a  number 
of  mines  in  the  Southwest  for  a  period  of  over  five 
years  and  has  proved  entirely  satisfactory  as  a  standard 
for  conditions  existing  in  this  part  of  the  country. 

CO.ST  Sheets  Prove  Value  of  Good  Air 

Actual  figures  showing  a  reduction  in  costs  and  a 
decrease  in  consumption  of  compressed  air  prove  the 
value  of  such  an  installation,  and  point  to  the  results 
that  might  possibly  be  obtained  were  the  standard  made 
still  higher  by  securing  a  lower  humidity,  lower  temper- 
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lating  system  was  installed  was  from  about  2i  tons  to 
7  tons,  or  approximately  180  per  cent. 

Chart  No.  6  illustrates  the  decrease  in  the  cost  of 
mining  the  ore,  and  an  average  for  the  first  seven 
months  of  the  first  year,  compared  with  an  average  of 
the  .seven  months  preceding  June  of  the  third  year, 
shows  a  drop  of  from  $1.57  to  $0.85,  or  a  decrease  of 
$1.02  per  ton. 
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Large  fans  are  designed  foV  the  capacity,  pressure 
or  suction,  as  well  as  for  the  elevation  where  they 
are  to  be  operated.  Regarding  small  blowers,  how- 
ever, a  standard  size  and  design  of  electric  motor, 
blower  and  ventilating  pipe  should  be  decided  upon. 
A  2^-hp.  motor,  connected  to  a  10-in.  blower  and  10-in. 
ventilating  pipe,  is  usually  sufficient.  It  is  important 
that  a  standard  be  selected,  as,  for  example,  the  one 
mentioned  above,  as  there  are  many  mines  where  8-in., 
10-in.  and  12-in.  ventilating  pipe,  with  different  types  of 
blowers  and  complementary  apparatus,  may  be  found  in 
use  at  the  same  time.  This  is  likely  to  cause  confusion 
and  delay  because  of  attempts  to  attach  pipe  of  the 
wrong  size  to  blowers,   and   in  other  ways. 

Either  metal  pipe  or  canvas  tubing  may  be  used  for 


of  iron  tubing  uride?  ordinary  mining  conditions.  The 
difficulty  arising  through  water  gathering  in  it  is  also 
generally  experienced,  making  frequent  attention  neces- 
sary. In  some  of  my  experiments  underground,  when 
the  miners  were  ready  to  blast  they  would  take  down 
the  canvas  tubing,  coil  il  up  along  the  drift,  and  move 
it  back  a  reasonable  distance.  At  times  some  of  the 
smaller  pieces  from  the  blast  flew  back  and  cut  holes  in 
the  canvas,  which  damaged  it  considerably,  and  in  addi- 
tion, the  tubing  was  subjected  to  the  ordinary  wear  and 
tear  of  rolling  it  along  the  drift  and  coiling  it  up  in 
places  where  there  was  frequently  mud  and  water. 

Some  time  ago  experiments  with  small  blowers  and 
different  kinds  and  sizes  of  ventilating  pipe  in  100  and 
200-ft.   lengths  were  made   under  my  supervision.      It 
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ventilating  purposes.  Metal  pipe  has  been  found  .satis- 
factory and  is  in  general  use  in  mines  throughout  the 
Southwest.  When  properly  put  up,  with  joints  that  are 
carefully  sealed  with  burlap  and  tar,  it  requires  no 
further  attention,  as  joints  of  this  character  prevent 
leakage,  and  the  angle  at  which  the  pipe  is  hung  pre- 
vents water  lodging  in  it.  It  stands  up  well  under  min- 
ing conditions,  and  when  the  usual  precautions  are  taken 
to  remove  the  lengths  near  the  face  before  blasting,  the 
pipe  is  usually  not  materially  damaged  by  the  small 
rocks  which  occasionally  strike  it. 

Canvas  tubing  has  the  advantage  of  being  more  easily 
handled,  as  it  can  be  taken  down  the  shaft  and  hung 
in  less  time  and  at  less  expense  than  iron  piping,  and 
it  is  also  more  flexible  in  rounding  curves,  as  iron  pipe 
needs  an  elbow  at  every  turn.  There  is,  however,  a 
question  as  to  how  its  durability  will  compare  with  that 


was  foiind  that  the  velocity  and  volume  delivered  at  the 
end  of  200  ft.  of  10-in.  canvas  tubing  were  consider- 
ably less  than  when  delivered,  under  similar  conditions, 
at  the  end  of  200  ft.  of  10-in.  iron  pipe.  This  made  it 
evident  that  in  order  to  deliver  the  same  volume  of  air 
at  the  working  face  through  canvas  tubing  that  it  is 
possible  to  deliver  through  the  iron  pipe,  it  is  necessary 
to  have  a  much  larger  size  of  canvas  tubing,  or  else, 
if  the  same  size  tubing  be  used,  the  blower  must  be 
speeded  up  or  a  larger  blower  be  installed.  In  places 
where  the  cost  of  power  must  be  considered,  the  extra 
expense  is  important.  Metal  rings  inserted  in  the  canvas 
tubing  at  frequent  intervals  restore  more  nearly  the 
condition  effected  through  the  use  of  the  iron  pipe,  as 
they  help  to  support  the  canvas,  which  otherwise  would 
have  only  the  air  pressure  as  support.  However,  all 
these  improvements  add  to  the  cost  of  the  tubing,  and 


944 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  106,  No.  22 


there  is  some  question,  when  all  is  considered,  whether, 
even  under  these  circumstances,  it  would  prove  as 
efficient  as  iron  piping. 

In  the  mines  in  some  districts  stoppings  are  called 
bulkheads.  These  are  used  to  seal  off  dead  workings, 
air  leaks,  or  drifts  and  raises  leading  to  stopes  which 
are  not  in  operation.  A  stopping  which  may  be  adopted 
as  standard  should  be  constructed  as  follows:  Suppose 
a  drift  is  to  be  bulkheaded.  The  ground  is  first  cut  out 
around  the  drift  where  the  stopping  is  to  be  placed, 
.-^fter  that,  4  x  6-in.  posts  are  set  up,  three  feet  apart, 
across  the  drift.  Then  1  x  12-in.  boards  are  nailed  to 
the  posts,  making  a  partition.  Metal  lath  is  tacked  on 
to  the  boards.  In  case  metal  lath  is  not  available,  double 
wire  netting  with  small-diameter  openings  may  be  used. 
A  fine  coating  of  cement,  i-in.  thick,  put  on  either  by 
hand  or  with  the  cement  gun,  is  then  applied.  If  only 
old  workings  are  to  be  sealed  off,  and  it  is  desired  that 
some  air  should  be  allowed  to  pass  through  them,  the 
cement  and  boards  in  the  stopping,  near  the  center, 
should  be  omitted.  For  example,  a  space  2  x  2  ft. 
should  be  left,  but  the  wire  netting  should  cover  the  en- 
tire surface.  Should  it  be  found  desirable  to  seal  up 
this  space  later,  a  cement  coating  may  be  put  over  the 
wire  netting. 

Standardized  Doors  Should  Be  Used 

All  doors  should  be  of  standard  size.  In  gen- 
eral, two  standards  are  necessary.  They  are  illustrated 
in  Fig.  3  and  Fig.  4.  In  Fig.  3  is  shown  the  design  of 
a  door  for  both  hand  and  mule  tram.  Fig.  4  shows  a 
door  for  use  in  motor-haulage  drifts.  In  the  latter 
sketch  details  such  as  handles,  hinges,  weights,  cable, 
pulleys  and  canvas  are  given.  Fig.  4  also  illustrates 
an  air-controlled  arrangement  to  be  attached  to  the  same 
door,  so  that  motor  trains  may  pass  through  without 
stopping. 

The  Canton  automatic  door  has  been  installed  in  many 
mines  and  has  given  satisfaction  when  used  against  low 
pressures.  Double  doors  should  be  placed  in  all  im- 
portant drifts  where  it  is  necessary  to  keep  up  either  a 
high  pressure  or  suction  in  order  to  force  the  air  from 
the  drift  into  more  distant  mine  workings. 

Regulator  doors  are  constructed  as  are  the  doors, 
already  mentioned,  except  that  openings  are  cut  in  them 
and  slides  built  in  to  regulate  the  flow  of  air.  In  this 
manner  the  volume  of  air  to  any  area  can  be  regulated 
so  that  all  workings  may  receive  their  proportion  of 
the  air  supply. 

The  necessary  equipment  in  a  mechanical  ventilating 
sy.stem,  such  as  doors,  frames,  hinges,  weights,  auto- 
matic arrangements,  small  motors,  small  blowers,  and 
ventilating  pipe,  should  all  be  standardized.  Standard- 
size  manways,  timber  compartments  and  chutes  in  raises 
should  also  be  designed  as  an  aid  to  the  ventilating 
sy.stem. 

In  order  to  maintain  the  maximum  production,  with 
a  corresponding  high  standard  in  the  quality  of  the 
w«irk,  it  is  absolutely  necessary  that  every  working 
place  should  have  a  good  working  atmosphere,  and  that 
the  ventilation  should  be  .so  kept  up  with  the  progress 
of  the  work  that  the  men  may  continue  to  perform  their 
duties  in  health  and  comfort.  Mechanical  ventilating 
systems  which  have  been  designed  with  careful  study 
and  are  now  in  operation  have  fully  justified  the  cost 


of  their  installation,  as  evidenced  by  the  increase  in  tons 
per  man  per  shift  and  the  decrease  in  cost.  In  mines 
where  such  a  system  has  been  carefully  worked  out  and 
conditions  have  been  standardized  as  much  as  possible, 
there  has  always  been  a  great  saving  in  the  amount  of 
compressed  air  used.  In  fact,  in  some  cases  the  economy 
in  this  item  alone  has  more  than  balanced  the  cost  of 
installation. 

Conditions  can  be  made  standard  in  mines  only  where 
a  complete  mechanical  ventilating  system  is  in  opera- 
tion. Fewer  men  will  be  gassed  in  headings  when  stand- 
ard equipments  are  available  and  installed  before  the 
atmosphere  becomes  dangerous.  There  will  also  be  less 
decay  of  mine  timber.  Further  experimental  work  may 
suggest  the  advisability  of  raising  the  standard  of 
mine  atmosphere. 


Cooling  Table  ^or  Roaster  Product 

By  C.  T.  Rice 

There  are  many  ways  of  cooling  the  roast  from  a 
Wedge  or  other  type  of  furnace.  At  smelteries  where  it 
is  highly  desirable,  because  of  agricultural  interests  in 
the  immediate  vicinity,  to  avoid  the  discharge  of  all 
sulphur  smoke  except  through  the  stack,  the  furnace 
product  is  sometimes  cooled  by  means  of  a  water  spray 
on  the  bottom  hearth,  but  at  many  smelteries  such  re- 
finement in  dealing  with  the  smoke  problem  is  not 
necessary.  Under  such  circumstances  the  simple  cool- 
ing table  shown  in  the  accompanying  drawing,  de- 
signed by  Bradley,  Bruff  &  Labarthe  for  use  at  the 
Bunker  Hill  smeltery,  has  much  to  recommend  it. 


y///////MMmmm. 

COOr.INd    TABT.E    FOR    WEDGE    FURNACE    PRODUCT 

This  device  consists  of  a  rotating  circular  cast-iron 
table,  driven  by  belt  and  worm  gear  from  the  same  line 
shaft  as  che  furnace.  The  roasted  product  falls  on  this, 
and  is  slowly  worked  over  to  the  edge  by  a  series  of 
fixed  rabble  plates,  and  discharged  into  a  hopper.  From 
this  hopper  the  product  goes  to  a  car,  is  weighed,  sam- 
pled, and  trammed  to  the  steel  bin  which  takes  the 
Wedge  roast.  Water  is  sprayed  on  the  roast  in  front 
of  thr  fixed  rabbles,  in  quantity  necessary  to  cool  it 
enough  to  permit  mixture  with  the  Dwight  «&  Lloyd 
feed  without  injury  to  the  belt  conveyors  used  in  mak- 
ing up  tho  charge  and  in  taking  it  to  the  different  sin- 
tering machines. 
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Utilization  of  Mine- Accident  Reports 


By  D.  E.  CHARLTON 


Economy  in  the  operation  of  a  mine  should  in- 
clude low  accident  costs,  which  are  obtained  only 
by  means  of  preventive  measures.  A  suggestive 
scheme  is  presented  for  the  graphic  expression  of 
injuries  that  makes  practical  use  of  data  already 
collected  and  incorporated  in  the  standard  mine- 
accident  report.  Some  of  the  essential  points 
171  the  study  of  accident  prevention  are  consid- 
ered, as  well  as  the  results  that  may  be  se- 
cured by  a  careful  study  of  accident  occurrence. 


THE  standardization  of  mine-accident  statistics 
has  frequently  been  discussed,  and  through  the 
excellent  work  of  the  Bureau  of  Mines  most  min- 
ing companies  have  followed  a  general  form  in  the 
classification  of  accidents.  Compensation  laws  of  vari- 
ous states  have  made  it  compulsory  that  records  of  casu- 
alties be  carefully  kept,  and  mining  companies  in  gen- 
eral have  adhered  to  some  plan  or  other  which  has  en- 
abled the  public  to  know  the  manner  in  which  their 
operations  have  been  conducted  and  what  efforts  they 
have  made  toward  providing  safe  working  conditions  for 
their  men. 

Compilation  of  Statistics  Is  of  Value  in 
Safety  Work 

Filling  out  accident  reports  involves  considerable 
labor,  regardless  of  whether  the  information  is  secured 
in  a  careful  or  a  careless  fashion,  but,  assuming  that 
average  care  is  used  in  compiling  an  accident  report,  it 
is  certain  that  the  information  cculd  be  used  to  more 
advantage  than  as  a  mere  historj*  of  a  specific  accident, 
and  that  a  careful  analysis  of  the  data  secured  would 
show  that  a  number  of  reports,  covering  various  acci- 
dents and  carefully  compiled,  w^ould  constitute  a  basis  for 
systematic  accident  prevention.  Many  operators  adopt 
too  much  of  the  attitude  taken  by  the  man  who  bought 
a  pulmotor  "not  because  we  really  need  it  or  think  it 
is  a  good  thing,  but  because  the  public  demand  it  and 
it  is  good  advertising."  Records  are  sometimes  kep* 
merely  to  satisfy  public  opinion  and  the  state  or  Fed- 
eral authorities,  and  little  thought  is  given  to  the  possi- 
bilities of  the  report  after  due  acknowledgment  has  been 
made  to  the  authorities. 

Economy  in  Utilizing  Mine  Reports 

There  is  no  doubt  whatever  that  accident  prevention 
pays,  and  that  its  cost  must  necessarily  be  a  part  of 
the  total  operating  expense,  and  the  same  care  and  study 
should  be  applied  to  the  curtailment  of  accident  cost 
as  to  economy  in  other  branches  of  mine  operation.  It 
is  seldom  that  new  drilling  or  pumping  equipment  is 
purchased  and  then  discarded  without  sufficient  reason; 
in  everj'  case  an  effort  is  made  to  realize  the  luiiest 
capacity  from  the  material  on  hand,  and  the  same  prin- 
ciple may  well  be  applied  to  the  collection  and  compila- 
tion of  accident  data. 

I  recollect  that  while  talking  to  a  safety  inspector  for 


one  of  the  large  mining  companies  he  made  the  remark- 
able statement  that  for  that  particular  month  90';  of 
their  accidents  had  been  caused  by  the  men  getting  dirt 
in  their  eyes.  Upon  investigation  I  found  that  thia 
was  not  a  fact.  The  man  had  known  merely  that  a 
number  of  accidents  had  resulted  from  that  cause. 
Nevertheless,  he  realized  that  here  was  a  prolific  source 
of  accidents,  and,  aside  from  the  inaccuracy  of  his 
remark,  he  appreciated  the  necessity  of  efforts  to  pre- 
vent that  type  of  accident.  But  the  practice  of  singling 
out  only  the  frequent  and  the  major  accidents  cannot 
be  considered  to  afford  reliable  data  for  a  study  of  acci- 
dents, of  their  cause  and  of  means  for  preventing  them. 
The  operator  does  not  base  his  cost  of  production  on 
the  prorated  price  of  the  articles  which  he  uses  most, 
nor  on  the  ones  which  require  the  greater  outlay  of 
capital.  And  in  making  use  of  accident  reports  in  build- 
ing up  a  safety  campaign,  all  the  data  which  in  any  way 
relate  to  safety  are  of  value. 

Standard  Accident  Reports  Aid  in  Securing 
Accurate  Data 

A  careful  stud\-  of  a  standard  accident  report  will 
disclose  latent  possibilities.  To  many  operators,  a  com- 
plexity of  statistics  is  an  abhorrence,  and  doubtless  an 
overdoing  in  this  direction  will  lead  to  indifference,  hu*. 
with  discretion,  there  is  no  reason  why  carefully  pre- 
pared data  cannot  be  classified  in  such  a  way  as  to  be 
of  great  value  to  the  mine  manager  and  to  those  in- 
trusted with  the  safety  of  the  men. 

The  modern  idea  of  having  professional  medical  at- 
f^ndance  for  all  accidents,  no  matter  how  trivial,  is  gen- 
erally accepted  as  good  policy,  not  only  because  it  in- 
sures a  complete  understanding  of  the  nature  of  the 
in.iurj'.  but  for  the  additional  reason  that  it  often  pre- 
vents developments  which  may  result  seriously.  Further. 
it  offers  an  excellent  medium  for  the  collection  of  ac- 
curate data,  as  most  of  the  information  required  can 
be  secured  at  the  time  of  injury.  All  accidents  should 
be  reported,  regardless  of  the  extent  of  injury,  for, 
unless  this  is  done,  certain  occurrences  which  appear 
trivial  may  go  unrecorded,  frequently  developing  com- 
plications long  after  there  is  apparent  reason  to  look 
for  them,  and  because  lack  of  continuity  in  the  records 
will  be  an  obstacle  to  the  institution  of  a  safety 
campaign. 

Keeping  the  Men  in  Touch  With  Safety  Progress 

A  further  argument  in  favor  of  carefully  kept  sta- 
tistics is  the  psvchological  effect  upon  the  men.  No  con- 
scientious miner  is  content  merely  to  blast  his  holes  and 
then  maintain  indifference  as  to  the  manner  in  which 
the  round  has  broken.  He  usually  finds  out:  what  the 
results  are,  and  not  infrequently  determines  his  plans 
for  the  next  round  or  for  future  work  by  the  manner 
of  breaking.  Assuming  that  safety  and  accident 
prevention  have  been  given  prominence,  the  men  will 
naturally  show  interest  in  the  progress  which  is  being 
made,  and  the  mine  safety  bulletin  board  may  be 
supplemented  to  excellent  advantage  by  the  posting  of 
plats  and  charts  showing  the  progress  or   retardation 
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of  safety  work.  The  manner  of  preparing  charts  and 
diagrams  is  limitless  and  lies  entirely  with  the  man  in 
charge  of  the  work,  who  can  use  his  judgment  in  pre- 
senting those  phases  which  he  considers  as  best  fitted 
to  bring  out  the  points  he  wishes  to  emphasize. 

In  suggesting  various  ways  in  which  the  compiled 
accident  statistics  may  be  made  of  value,  I  have  made 
use  of  an  accident  report,  shown  in  Fig.  1,  which  has 
been  adopted  as  a  standard  by  one  of  the  larger  iron- 


mining  companies  and  embodies  a  mass  of  informatioi, 
which,  if  properly  secured,  constitutes  not  only  a  valu- 
able record  but  a  means  of  presenting  the  particular 
accident  to  the  safety  engineer  or  safety  committee  in 
such  a  way  as  to  facilitate  a  study  of  the  case  and  sug- 
gest a  remedy.  In  common  with  most  accident  reports, 
its  adoption  was  not  agreed  upon  until  it  was  found  to 
embrace  all  necessary  points. 
A  study  of  the  report  in  Figj  1  will  show  that  some 


Mine 


Mine  Report  of  Accident 


(I)       Name  of  person  injured 
(3)       .\ddreBs    


Street  No 
(5>       Nationality 
.  5>        Single,  married  or  widower 


Town 
(6)  Does  he  speak  English 
(9)     Occupation 


( 2)       Brass  Check  No 
(4)      Date  of  birth 


(7'>       Daily  wages  $ 

ilOi     How  long  in  our  service 


II)     Date  and  hour  of  accident 


Hour 


Day  of  Week 


*  .;      (12)     Place  of  accident  in  detail    

i  < 

t  •;     (13)     What  caused  the  accident?       Give  allfacts  and  circunistanccs  in  full 


S  2 


Month  and  Day 


191 


14) 


•  15) 


•  17) 

i  18) 


Was  accident  caused  by  defect  in  appliance?       Explain   how 

Did  violation  of  any  rule  or  safety  regulation  or  improper  use  of  safety  device  in  any  way  contribute  to  the  accident?      Explain  fully. 
Could  accident  have  been  prevented?       If  so,  how  


Who  instructed  him  as  to  the  hazards  of  the  work  and  when? . 
Was  he  informed  as  to  the  rules  and  safety  regulations? 


(19). When  and  by  whom 


I  20i     BruM  check  numbers  and  names  and  addresses  of  witnesses 


».-s       (21) 

'Is 

£35   i23) 
''^-~    i25i 


Was  first  aid  rendered? 
Where  taken  after  accident? 
Nature  of  injury 


.(22)     By  whom? 
(24)    Attending  surgeon 


i  26)     Statement  of  injured  person,  and  whom  does  he  blame,  if  anyone. 


<27) 
(28) 


I  30) 


<32, 


Duties  of  injured  person 

How  long  employed  on  work  on  which  injured? 

where? 

Name  of  former  employer. 

sation  for  injuries,  give  facts  and  iiainis  of  c'mploycrs 


.(29)     How  long  employed  on  similar  work  at  places  where  injureti  or  else- 
(31)    If  injured  person  has  ever  received  compen- 


Wab  accident  due  to  negligence  or  want  of  care  on  part  of  injured,  or  any  other  person?        If  so,  explain  fully 
Foreman  in  immediate  charge  of  the  work 


(  34)      Number  of  children 


To  Bu  Answered  in  (^ase  of  Serious  or  Fatal  Accident 
Name*  and  addresses  of  wife,  and  children  under  18  and  over  18  mentally  or  physically  incapacitated,  aiul  dates  of  birth  of  all  such  children 


i3>> 


~  <  36)     Nariii-a  and  addrcsix.'S  of  other  di-jx-ndents  (father,  mother,  grandfather,  grandmother,  brothers  and  sisters)  and  extent  of  dependency 


Ic-rtdyth 
Dsted  .. 
Nolfi 


i))'>vc(iUiaitioii^  I  I  '"  I '^  i>i<  li 


Foreman. 
Casualty  Clerk. 


Superiiitc-ndent. 
FIG    I— FOH.M  oi-  .\UM;-A(  (IDENT  REPORT 
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of  the  data  are  not  necessary  for  consideration  from  the 
safety  standpoint,  although  of  unquestioned  value  as  a 
historj-  of  the  injured  man.  Just  how  much  of  the 
report  may  be  of  local  value  in  the  compiling  of  statis- 
tics depends  largely  on  the  judgment  of  those  in  charge 
of  the  work.  Figures  to  show  the  occupations,  periods 
of  service  and  ages  as  relating  to  employees  are  of  in- 
terest in  collective  quantities.  Fig.  2  shows  a  "relative 
hazard"  chart,  based  on  the  number  of  serious  accidents 
which  occurred  during  a  two-year  period,  and  considers 
only  the  occupations  which  were  affected  by  those  acci- 
dents. In  preparing  the  chart,  the  total  number  of  men 
in  each  occupation  was  used  in  comparison  with  the 
number  injured  in  that  occupation.  The  graph  repre- 
sents the  number  of  times  greater  or  less  than  their  pro- 
portion of  employment  that  the  men  in  each  division 
were  injured.  In  view  of  the  fact  that  a  comparatively 
short  period  is  represented,  and  that  the  number  of  acri- 
dents  is  small,  the  graph  cannot  be  said  to  be  representa- 
tive or  conclusive,  but  nevertheless  it  is  an  argument 
for  the  continuance  of  accident  statistics,  as  each  addi- 
tional year  will  show  a  better  average  of  the  figures 
represented. 

Other  Graphic  Methods  of  Presenting  Accidents 

The  time,  place  and  cause  of  accident  are  subjects  that 
should  receive  special  study,  not  only  in  the  individual 
case  but  as  covering  a  number  of  accidents  as  well.  Fig. 
3  represents  the  hours  at  which  accidents  occur  and  is 
based  on  a  three-year  period.  It  may  be  mentioned, 
however,  that  the  results  obtained  in  a  graph  of  this  sort 
may  be  scattered  unless  some  attempt  is  made  at  a 
separation  of  the  two-  and  three-shift  basis.  That  the 
graph  maintains  such  continuity  is  accounted  for  by  the 
fact  that  the  ratio  of  the  two-shift  to  the  three-shift 
phase  remains  fairly  constant  during  the  three-year  pe- 
riod and  that  the  relation  of  the  underground  accidents 
to  those  occurring  on  the  surface  was  approximately 
the  same.  Fig.  4  shows  another  method  of  comparing 
accidents,  and  the  varying  percentages  of  different  de- 
partments are  expressed.  Only  a  one-year  period  is  con- 
sidered, and  the  percentage  is  based  on  the  total  number 
of  accidents  occurring.  The  mechanical  causes,  as  found 
in  the  answers  to  question  13  of  the  report,  expressed  in 
a  chart  similar  to  the  one  used  in  Fig.  4,  are  shown 
in  Fig.  5. 

It  has  been  my  experience  that  the  answers  to  the 
questions  in  the  group  relating  to  "safety"  are  subject 
to  doubt  as  to  their  reliability,  because  not  infrequently 
too  much  personal  opinion  is  likely  to  be  recorded.  The 
repcit  is  usually  made  out  by  a  foreman,  a  shift  boss  or 
a  timekeeper,  and  though  the  intention,  in  making  the 
repoj-t,  may  be  good,  judgment  is  sometimes  made  in 
haste  and  without  taking  account  of  all  the  circum- 
stances involved.  However,  this  part  of  the  report  may 
be  changed,  if  necessary,  in  making  up  the  figures  to 
show  comparativt  results  in  this  group. 

It  may  not  be  amiss  at  this  time  to  emphasize  an  im- 
portant factor  that  is  worth  consideration  in  accident 
prevention.  That  is  the  interpretation  of  the  division 
which  it  is  possible  to  make  between  "preventable"  and 
"unpreventable"  accidents.  This  is  a  matter  which  is 
dependent  largely  on  the  degree  of  thoroughness  with 
which  accidents  and  their  causes  are  studied.  If  it  be 
assumed  that  all  accidents,  barring  of  course  those  due 


to  natural  occurrences,  are  preventable,  there  is  then 
afforded  a  tangible  basis  on  which  to  build  up  the  man- 
ner of  prevention,  whereas  if  all  accidents  be  attributed 
to  "hazards  of  the  industry,"  and  are  assumed  to  be 
unpreventable,  further  research,  frequently  of  value,  will 
be  discouraged.  Each  accident  should  be  made  a  special 
object  of  study,  and  a  practical  method  of  preventing 
its  recurrence  should  be  suggested  and  put  into  applica- 
tion. Several  companies  have  adopted  the  practice  of 
making  a  periodical  examination  of  all  accident  reports, 
preparing  a  record  of  their  conclusions  and  carrying  out 
the  suggestions  made.  This  policy,  supplemented  by 
other  preventive  methods,  has  attained  excellent  re- 
sults in  cutting  down  the  number  of  accidents. 

The  value  of  the  diagram  presented  in  Fig.  6  may  be 
questioned,  but  the  figures  show  comparatives,  and  the 
representation  is  such  as  to  draw  attention  on  the  mine 
bulletin  board.  In  this  figure  the  percentages  of  acci- 
dents are  presented  as  to  their  distribution  in  various 
parts  of  the  body  and  represent  the  comparison  of  in- 
juries for  two  years,  the  information  being  secured 
from  a  compilation  of  the  answers  given  to  question  25 
of  the  report. 

Figs.  7  and  8  were  plotted  from  calculated  percent- 
ages based  on  accidents  and  the  number  of  men  em- 
ployed. In  Fig.  7,  all  accidents  were  considered,  where- 
as in  Fig.  8  only  those  which  entailed  the  loss  of  time. 
The  percentages  shown  in  Fig.  9  were  computed  on  pe- 
riods of  lost  time  which  resulted  from  accidents,  and, 
necessarily,  only  those  involving  loss  of  time  were  set 
down.  The  total  percentage  for  any  one  year,  as  ex- 
pressed in  the  graph,  will  equal  the  percentage  repre- 
sented by  the  lost-time  accidents  as  compared  to  all 
accidents  which  occurred  during  that  year.  The  mine 
report  does  not  provide  for  a  statement  of  the  time  lost 
on  each  accident,  but  this  is  always  kept  as  a  supple- 
mentary record,  and  should  be  available. 

Primarily,  the  solution  of  the  safety  problem  is  edu- 
cation, and  the  suggestions  included  in  this  paper  form 
only  part  of  a  general  scheme  that  must  be  adopted  if 
accidents  are  to  decrease  in  number  and  in  serious  re- 
sults. Statistics  are  of  value  only  when  showing  a  result 
attained  or  one  to  be  attained,  and  the  information 
gathered  from  mine-accident  reports  may  be  made  of 
value  in  determining  methods  of  preventing  accidents. 


Injury  to  Trespassers 

By  a.  L.  H.  Street* 

A  path,  leading  between  nearby  mining  towns  and 
constantly  used  by  the  public  as  a  footway  for  years, 
extended  over  defendant  mining  company's  premises 
and  within  a  few  feet  of  a  building  in  which  defendant 
kept  dynamite  caps  in  an  open  box  within  plain  view 
of  passers-by.  Plaintiff,  an  eight-year-old  child,  in 
passing  stepped  into  the  building,  procured  a  cap  and 
was  injured  in  its  accidental  explosion. 

Under  these  circumstances,  the  Michigan  Supreme 
Court  holds  in  the  case  of  Anderson  vs.  Newport  Mining 
Co.  (168  Northwestern  Reporter,  523),  that  defendant 
was  properly  held  liable  in  damages  on  the  theory  of 
negligent  failure  to  adequately  guard  against  the  natural 
tendency  of  children  to  do  just  what  plaintiff  did. 


•Attorney  at  law,  820  Senility  Bldp.,  Minnoapolis,  Minnesota. 
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Armstrong  Mechanical  Shovel 


THE  demand  for  ore-shovelling  machines  for  under- 
ground w^ork  has  of  late  increased  materially, 
and  this  condition  vi^ill  doubtless  continue,  as  it 
jhas  already  been  demonstrated  that  mechanical  shovel- 
ling produces  a  greater  tonnage  than  is  possible  by  hand 
labor.  In  open-cut  mining  where  the  deposits  are  of 
Sufficient  extent,  large-capacity  steam  shovels  of  stand- 
lard  types  have  been  adopted,  but  in  underground  oper- 
jations  varying  conditions  have  presented  many  prob- 
jlems  for  the  designers  of  ore  loaders. 
I  In  the  design  of  the  Armstrong  shovel,  which  is 
ishown  in  the  accompanying  cuts,  several  special  re- 
jquirements  have  been  met  successfully,  and  the  type, 
jas  now  developed,  combines  simplicity,  small  size,  flexi- 
^bility  and  portability,  which,  together  with  a  moderate 
ifirst  cost  and  low  upkeep,  makes  the  machine  desirable 
jfor  underground  use.    The  shovel  consists  of  three  prin- 


where  it  is  discharged  into  a  car  at  the  rear  of  the 
shovel.  Simultaneously,  the  bottom  cylinder  pulls  the 
body-piece  to  the  rear,  and  this  reversal  brings  the 
dipper  back  to  the  starting  position  in  the  front  of  the 
shovel.  Each  of  the  center  cylinders  is  provided  with 
a  plunger  piston,  the  center  of  which  is  bored  and  con- 
tains a  stationary  piston  anchored  by  a  rod  to  the  back 
head,  the  space  inside  this  lacter  piston  being  partly 
filled  with  oil.  The  effect  of  this  arrangement  is  to 
limit  the  speed  of  the  digging  part  of  the  stroke.  This 
is  necessary  when  the  dipper  .strikes  a  solid  piece  of 
rock  and  the  resistance  causes  a  temporary  building  up 
of  air  pressure  behind  the  piston.  Without  this  pro- 
vision the  dipper,  in  sliding  to  one  side  of  the  obstruc- 
tion, would  be  thrust  suddenly  forward,  causing  all  the 
dirt  to  be  thrown  out. 

The  bottom  cylinder  which  crowds  the  body-piece  for- 


AU.MSTIiO.N  '  .    Al  lO-   11  A  Ml 'Al. 

cipal  parts:  A  truck  suitable  to  the  gage  of  the  mine 
track;  a  platform  that  permits  lateral  swing,  and  a 
body-piece  that  rolls  forward  and  back  on  a  track  pro- 
vided by  the  platform.  The  body-piece  consists  of  four 
cast-iron  cylinders  and  a  crosshead,  which  travels  in 
horizontal  guides  and  carries  rope  sheaves,  the  dipper 
arms,  and  the  dipper. 

In  operation,  the  swinging  of  the  shovel  is  done  by 
hand,  and  the  shovelling  motion  is  obtained  by  the  cyl- 
inders, which  use  direct  air  and  require  no  gears, 
clutches,  belts,  or  conveyors.  The  bottom  cylinder  pushes 
the  body-piece  forward,  the  center  cylinders  turn  the 
dipper  through  90°,  and  the  top  cylinder  pulls  back 
the  crosshead.     This  carries  the  dipper  up  and  over, 


ward  and  pulls  it  back  is  smaller  than  the  center  cyl- 
inders and  exerts  a  forward  push  at  the  point  of  the 
dipper-lip  of  about  1200  lb.  The  pressure  given  by  the 
center  cylinders  is  3600  lb.,  so  that  if  the  dipper  catches 
on  solid  ground,  the  push  of  the  center  cylinders  will 
overcome  the  forward  thrust  of  the  bottom  cylinder  and 
thus  force  the  body-piece  back  until  the  dipper  clears 
the  obstruction.  Then,  owing  to  the  oil  control,  the  dip- 
per will  move  up  slowly,  while  the  bottom  cylinder,  with 
no  oil  control,  shoves  the  body-piece  ahead  quickly,  bury- 
ing the  dipper  in  the  dirt  after  clearing  the  obstruction. 
The  shovel  is  6  ft.  long,  4  ft.  wide  and  4  ft.  high,  and 
on  the  upper  extension  allows  headroom  of  6  ft.  8  in. 
above  the  top  of  the  rail.     The  swing  allows  a  clean-up 
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of  9  ft.  The  daily  capacity  depends  on  the  speed  with 
which  cars  are  supplied,  but  it  is  claimed  that  a  small 
shovel  loaded  105  tons  in  seven  hours  at  the  plant  of 
the  American  Zinc  Co.,  Mascot.  Tenn.  The  Armstrong 
Shovel  Co.,  Vulcan,  Mich.,  are  the  m.anufacturers,  and 
r.  H.  Armstrong  is  president  and  general  manager, 
and  William  Kellv,   secretarv  and  treasurer. 


The  Corrosion  of  Iron  Piping* 

With  reference  to  the  corrosion  of  iron  or  steel  piping 
by  water,  it  is  possible  to  classify  the  latter  under  one 
or  two  types,  which  may  be  distinguished  by  the  terms 
'"active"  or  "inactive."  The  quality  of  activity  is  not 
primarily  dependent  upon  the  acid,  alkaline,  or  neutral 
condition  of  water,  but,  rather,  is  contingent  on  cer- 
tain dissolved  substances  which  exert  a  modifying  in- 
fluence upon  the  universal  tendency  of  even  the  purest 
v.-ater  to  cause  corrosion.  This  characteristic  will  be  in- 
creased in  those  cases  where  dissolved  gases  exist  in 
the  liquid;  and,  under  such  conditions,  the  term  "active" 
typifies  its  corrosive  qualities.  An  inactive  water  is 
cne  that  cannot  promote,  in  any  marked  degree,  the 
corrosion  of  iron.  The  sharp  boundary  between  the 
behavior  of  these  two  types  of  water  furnishes  a  suf- 
ficient reason  for  thus  distinctively  classifying  them. 
It  is  a  simple  matter  to  demonstrate  the  fact  that  an  in- 
active water,  after  a  few  minutes'  aeration,  becomes 
capable  of  great  damage  to  iron. 

Every  metal,  when  placed  in  water,  is  subjected  to  a 
fixed  tendency  to  go  into  solution.  This  effect  is  wholly 
a  matter  of  electrochemical  activity,  and  varies  to  a  defi- 
nite extent  with  each  metal.  The  initial  reaction  in 
the  process  of  corrosion  of  iron  by  water  is  exactly 
analogous  to  its  solution  in  acid.  Water  exists  in  the 
liquid  state  not  only  in  the  form  of  its  molecule,  but 
also  as  ions.  These  are  formed  by  the  breaking  up  or 
dissociation  of  the  molecule,  and  are  called  the  hydro- 
gen and  hydroxyl  ions,  the  former  bearing  a  charge  of 
positive  electricity,  and  the  latter  a  negative  charge.  All 
water  is  broken  up  in  this  way,  although  the  proportion 
actually  so  dissociated  is  extremely  minute.  Acids,  like 
v.ater,  are  ionized,  but  to  a  far  greater  extent,  into 
hydrogen  ions  and  those  formed  from  the  remainder 
of  the  acid  molecule.  The  net  result  of  the  presence  of 
an  acid  in  water  is,  therefore,  to  increase  the  amount  of 
positively  cTiarged  hydrogen  ions  present.  It  is  the 
concentration  of  these  hydrogen  ions  in  water  that  de- 
tfirmines  its  ability  to  attack  iron;  indeed,  the  initial 
speed  of  attack  is  proportional  to  the  number  of  hydro- 
gen ions  in  the  water.  It  is  thus  easily  understood  that, 
though  pure  water,  with  its  low  concentration  of  acid 
ions,  is  capable  of  inducing  the  corrosion  of  iron,  water 
containing  an  acid  will  be  proportionally  more  ruinous 
tc  the  metal.  It  is,  therefore,  a  fact  that  the  tendency 
of  iron  to  corrode  depends  to  a  certain  degree  upon  the 
amount  of  acid  present  in  the  surrounding  water.  Cor- 
lO.'ion,  however,  may  h»e  arrested  even  in  a  distinctly 
acid  water.  With  this  in  view,  too  much  emphasis  can- 
not be  laid  upon  the  fact  that  two  definite  conditions 
must  bfi  recognized,  under  one  of  which  water  acts  as 
a  corrosive  liquid,  though  harmless  under  the  other. 


In  broad  terms  it  may  be  stated  that  corrosion  is 
purely  an  electrochemical  phenomenon,  due  to  the  funda- 
mental nature  of  water  itself,  but  aided  by  even  a 
minute  acidity.  Also  that  corrosion  is  promoted,  and 
made  progressive  and  continuous,  by  the  action  of  dis- 
solved oxygen  in  water,  the  gas  acting  as  a  depolarizer, 
and  thereby  carrying  on  the  activity  of  the  corrosion 
process. 

Ideal  Dry  Concentrator 

A  dry  concentrator  recently  placed  on  the  market  by 
the  Ideal  Concentrator  Co.,  of  140  Nassau  St.,  New 
York,  has  a  number  of  novel  features.  Separation  of 
mineral  from  gangue  is  made  by  means  of  a  current  of 
air  drawn  through  the  machine  by  an  exhaust  fan.  This 
current  lifts  and  carries  away  the  particles  of  lighter 
specific  gravity;  and  suitable  controlling  apparatus 
makes  it  possible  to  regulate  the  distance  between  the 
bottom  of  the  suction  plate  and  the  top  of  the  ore-dis- 
tributing plate,  thus  insuring  satisfactory  separation 
under  a  wide  range  of  conditions. 


•Exr*rpt  from  a  pap«?r  by  F.  N.  Speller  and  II.  G.  Knowl.ind  In 
•Kr-  Journal  of  the  Amerl<'an  .Soelfty  of  HLating  and  Venlilatlnj; 
••'nitln'-erii. 


THE    IDEAL    DRY    CONCENTRATOR 

Ores  should  he  classified  into  sizes  for  the  machine  to 
do  its  best  work.  Similar  preparation  of  feed  is  de- 
sirable in  the  case  of  any  wet ,  concentration  method 
except  flotation.  The  sizing  is  usually  accomplished  by 
means  of  power-driven  screens.  The  table  vibrates  at  a 
frequency  of  6-50  ]-in.  strokes  per  minute,  the  move- 
ment being  transmitted  by  means  of  an  eccentric  on 
the  shaft  at  the  head  of  the  machine.  The  exhaust  fan, 
which  operates  at  a  speed  of  1300  r.p.m.,  is  inclosed  in 
the  machine,  and  is  driven  by  means  of  belt  connection 
with  the  pulley  shown  in  the  accompanying  cut. 

The  ore,  crushed  to  proper  size  to  liberate  the  min- 
eral from  its  associated  gangue,  and  classified,  is  fed 
into  the  ore  feed  hopper  A.  It  passes  through  the  feed 
valve  B  and  through  the  flexible  feed  pipe  C,  settling  on 
the  distributing  plate  D.  The  table  HH  is  mounted  on 
spring  supports,  KK,  and  is  vibrated  by  means  of  an 
eccentric,  /.  The  ore  is  fed  between  riffles  E  on  the 
inclined  table.  As  the  ore  travels  downward,  the  li.:?hter 
material  is  lifted  and  carried  away  through  perfora- 
tions in  the  suction  plate  F  by  the  air  which  is  drawn  in 
at  the  lower  end  at  /i^.     The  heavier  mineral  remaining 
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jii  the  table  continues  its  downward  course,  and  dis- 
.harges  at  the  lower  end,  at  R.  as  a  concentrate. 

As  the  ore  passes  over  the  surface  of  the  table,  air 
s  drauTi  into  the  lower  end  at  R  by  the  action  of  the 
fan  0,  which  exhausts  through  regulation  valve  N 
around  the  baffles  L,  along  the  channels  GG  and  through 
the  openings  in  the  perforated  plate  F;  thus  drawing 
the  lighter  gangue  or  mineral,  as  the  case  may  be,  from 


as  a  rougher  producing  no  middling  product,  and  then 
again  to  clean  the  concentrate,  if  expedient.  Material 
dry  enough  to  be  screened  can  be  treated  satisfactorily. 
The  machine  does  not  require  more  than  A  hp.  for  oper- 
ation, occupies  only  7  x  3*  ft.  of  floor  space,  and  is  5  ft. 
high  at  its  highest  point.  Its  total  weight  is  1200  lb. 
The  heaviest  section  weighs  200  lb.  The  machine  can 
be  shipped  whole  or  knocked  down. 


COXCEXTRATOR   PARTS 

.-1,  feed  hopper:  B,  ore  fee<3  valve:  C.  flexible  feed  tube:  D,  ore 
distributing  plate:  EK.  liffles:  F.  perforated  plate  (bottom  of 
suction  box):  GG,  passage  for  air  and  tailing:  HH.  vibrating 
table  :  /,  eccentric  :  ./,  drive  pulley  ;  KK,  supporting  steel  springs  : 
L,  baffles:    M,  tailing  discharge:   X,  air-regulating  valve:    O,  ex- 

ust  fan:  P,  feed  valve  handle:  Q,  suction-box  adjustment;  R, 
•  entrate  discharge:  S,  exhaust  air  discharge. 

I  the  ore  being  treated,  and  carrying  it  along  to  be  de- 
'  posited,  by  contact  with  baffles  LL,  in  the  lower  com- 
partment T  as  a  tailing.  This  tailing  is  automatically 
discharged  through  the  self-acting  valve  at  M.  The 
air  drawn  by  the  exhaust  fan,  after  being  freed  of  the 
tailing  by  means  of  the  baffles,  continues  through  an 
air-regulating  valve  X,  then  through  the  fan,  and  is 
finally  discharged  through  S  into  the  outer  air,  or, 
i  where  necessary,  into  a  dust  chamber. 

This  machine  is  designed  to  treat  any  material  suit- 
able for  concentration  if  the  metal  to  be  recovered  is  in 
the  mineral  and  the  associated  gangue  is  lighter  than 
the  mineral  to  be  saved.  In  the  treatment  of  complex 
ores  associated  with  a  gangue  of  lower  specific  gravity 
than  the  mineral,  the  gangue  is  first  removed  by  pre- 
liminary drj'  concentration  on  one  of  the  machines 
described,  and  the  minerals  contained  in  the  concen- 
trate are  separated  in  a  subsequent  operation. 

All  conti'olling  mechanisms  are  conveniently  situated 
and  can  be  easily  and  quickly  adjusted  while  the  ma- 
chine is  in  operation,  thus  making  it  possible  to  treat 
all  sizes  of  material  consecutively  on  one  machine.  The 
discharge  of  concentrate  is  always  in  sight  of  the  mill- 
man,  and  the  product  can  be  readily  kept  up  to  the  re- 
quired standard.  The  ease  of  adjustment  makes  it  pos- 
sible for  one  millman  to  operate  a  number  of  machines. 
The  product,  which  is  dry,  is  immediately  ready  for 
shipment. 

The  concentrating  machine,  with  the  exception  of  the 
vibrating  table,  which  is  of  wood,  is  constructed  of  steel, 
iron  and  aluminum.  Its  capacity  is  from  five  to  eight 
tons  per  day,  depending  upon  the  character  of  the  ore. 
The  capacity  can  be  increased  by  using  the  machine  first 


Diamond  Cutting  for  Disabled  Men 

At  the  fifth  annual  meeting  of  the  South  African 
Diamond  Corporation,  the  chairman,  Bernard  Oppen- 
heimer,  drew  attention  to  the  fact  that  he  had  per- 
sonally instituted  a  plan  for  finding  employment  for 
legless  sailors  and  soldiers,  and  a  diamond-cutting  fac- 
tory IS  now  in  operation  at  Brighton.  Mr.  Oppenheimer 
in  explaining  the  objects  of  the  project,  said: 

.ntliVl  ^""""^'-I  ^''^^^"'  enterprise  I  purposed  training  up  to  2000 
disabled  men.  the  Ministry  of  Pensions  merely  paying  them  Oielr 
tra.n.ng  allowance  of  27s.   6d.   per  week  for  sfx  Vonth.«    a.'u^d' 

o  £oT;"weeU  T;'-  '  ""''^''V^-^'^  »«  ^^^  ^^6  men  a  minimum 
of  £2  per  week  after  six  months'  training,  and  to  guarantee  con- 
muous  employment  for  three  years  ;  and,  though  I  bound  m.v«elf 
to  the  men.  the  men  are  not  bound  to  me.  but  can  leave  me  at 
a  moment's  notice   if  they  can   earn   higher   wages  elsewhere 

Xmety-nine  per  cent,  of  the  diamonds  produced  come  from 
British  dominions ;  yet  all  this  wealth  was  previously  exported 
in  the  raw  state  to  the  Continent  to  be  polished,  and  the  wages 
were,  consequently,  lost  to  the  British  workman.  Anv  number 
of  fairy  stories  were  circulated  by  intere.sted  parties,  when  I 
started  the  scheme,  that  diamond  cutting  could  not  be  learned 
or  acquired  except  by  long  years  of  practice,  and  even  then  it 
was  said  the  British  workman  would  prove  incompetent.  I  waa 
always,  long  before  the  war,  of  a  different  opinion,  but  could 
not  find  adherents :  but  the  old  idea  took  hold  of  me  again  to 
start  a  diamond-cutting  factory  to  keep,  anyhow,  part  of  the 
wages  in  the  country,  but  to  start  it  with  men  who  were  broken 
in  the  war.  In  short,  I  conceived  the  idea  that,  being  too  old 
myself  to  fight  in  the  trenches,  I  could  oppose  the  enemy  com- 
mercially, and  could  find  work — and  remunerative  work,  not 
charity — for  men  who  were  prepared  to  lay  down  their  lives 
for  you  and  for  me  so  that  here  we  could  live  in  peace. 

The  world,  to  my  mind,  is  big  enough  for  everjone.  li  would 
be  foolish  to  say  that  I  want  to  create  a  monopoly  for  cutting  and 
polishing  diamonds  in  England.  In  my  attempts  to  establish  an 
industry  I  do  not  intend,  and  never  have  intended,  to  go  against 
our  ally,  gallant  Belgium  :  but  I  do  say  we  here  are  entitled  to 
do  some  of  the  work,  and  I  maintain  that  by  doing  it  we  are  not 
only  not  competing  with  Belgium,  but  an  interchange  of  workmen 
at  a  later  date  will  make  the  industry  more  stable  in  both 
countries,  and  will  not  make  it  easy  for  the  enemy,  after  peace  is 
declared,  to  foster  another  industry  on  which  he  had  an  eager  eye. 
It  is  a  well-known  fact  that  before  the  war  Germany  had  begyn 
on  a  big  scale  to  polish  diamonds,  and  most  of  these  diamonds 
were  sold  to  them  in  the  raw  state  by  Belgian  and  Dutch  mer- 
chants, who  bought  more  raw  material  in  England  than  they 
manufactured.  This  I  aim  at  stopping.  The  raw  article,  or.  as  we 
term  it  in  the  trade,  the  rough  diamond,  which  was  traded  In 
Germany  before  the  war,  must  be  manufactured  in  this  country 
and    the   wages   must   go   to   the   British    working   man. 

The  chairman  said 'that  the  results,  after  12  months 
of  experimental  effort,  were  proving  successful.  The 
company  has  been  accorded  the  privilege  of  joining  in 
the  enterprise  as  soon  as  it  had  reached  the«productive 
stage;  and  it  was  expected  that  conditions  would  justify 
this  step  in  the  near  future. 


At  the  Turf  Shaft  of  the  Village  Deep  mine,  on  the  Rand, 
it  was  found  that  the  slotted  steel  guides  in  use  were 
wearing  badly  on  one  side.  The  unevenness  was  found  to 
be  due  to  the  spin  of  the  winding  rope;  and  in  order  to 
make  the  guides  last  as  long  as  possible,  new  winding  ropes 
needed  were  ordered  with  the  lay  in  the  opposite  direction 
to  those  used  formerly.  This  proved  satisfactory,  and  fur- 
ther wear  on   the  thinner   side  was   eliminated. 
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CORTA   DEL   LAGO,    AT   RJO    TINTO 


CORTA    DEL,   LACJO    (i'KJUERA),    SHOWING    LOWER   WORKINGS  OF  CUT 
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THK  SAN  DIONISIO  MINE  ib  THE  DEEPEST  OF  THE  RIO   TIXTO   GROUP 


COKTA    DEHESA,    AT    RIO    TINTO.    SHOWING    TERRACED    WORKINGS 


••"GROUND.      THE  SMELTERY    IS    AT   THE  RUJHT.   T.UT    IS   NOT  SHOWN    IN   THE   PHOTOGRAril 
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Wages,  Working  Costs,  and  Ore  Reserves 

Of  the  Rand                             I 

By  a.  cooper  KEY  ■ 

of  the  A.  S.  E.,  and  realizes  the  dangers  attendant  on' 

^,      r>     J       ij  ^-  ij   ■     .n         ^  *    v.,  ,^,.f^„:f  ^^M  the  demand  for  equal  treatment. 

The  Rand  gold  field  is  the  most  important  gold-  ^  u    •               ^     ,      ^         , 

produnng  area   of  the  world,  and  the   question  ^iold    is   one   of   the   few   things   which   has    not    in- 

o/  ore  reserves  and  output  ivill  materially  affect  ^f  ^^^   i"   P^^^e;    indeed,   it  is  really   lower,   owing  to 

future    international    economics.      The    writing  ^\^  higher  cost  of  realization,  25s.,  against  a  pre-war 

off  of  a  vast  tonnage  of  ore  reserves  as  unprofit-  ^^arge  of  7s.  7d.  per  £100.     Before  the  war  the  aver- 

able  rock,  containing  insufficient  gold  to  tvarrant  ^^e  Rand  profit  was  about  9s.  per  ton.  several  mines 

the  expense  of  extraction  under  existing  condi-  ^^^^^^^  ^^^^  ^^o"*  6s.     The  latter  figure   is  now  the 

tions,  is  due  to  abnormal  increases  in  operating  average.     Working  costs  have  risen  from  17s.  to  20s. 

costs  and  to  the  stationary  value  of  the  product.  rand  ore  reserves— revised  figures 

I'roiluciiiK  Companies         December,  1916(a)                      December,  1917(a) 
—^——^-^—^^^^^-^——^^-^-^-^^——^—^^-^.^^  Tons         I)\vt.       In.                       Tons          Dwt.       In. 

AT  SHORT  notice,  the  engineers  of  the  Johannes-      Aurora  we.t ^^^^^     502.320     5  6     41^7       [;;;)  399,275     554    4i^ 

/\  burg    municipality    power    station    struck    for    a      «-*J;;r„^- ''>,,tll:Z     It      tl        '"  32IIZ     t  l      Vi 

X  X  wage  of  £8  2s.  per  week,  the  men  to  receive,  also.  ^!^^,,,^,^,,:^   ''^%     U      t?        '' 'f^tZ     H      II 

a   fortnight's   holidav   on  pay,   and   pension   privileges.  Con. LanKiaagte...  (<•)    2.174,536     6  2       49        c-)  2,132,778     60      53 

_,                 ".,_.•,-,                   ,    ^            u-^-       4-       u    J-  Con.s.  Main  Reef. . .               856,740       7   51      482                1,002,740       7.66       50 

The  council  on^ered  £7  10s.,  and  agreed  lo  arbitrate,  but  CrownMincs         (m  11,429,000     59       66        (h)  8,988,000     6  3      64 

.,                 •          J    •                         ij          i.                 4-    +u             «    ^      1.    ^^A  Durban  Rood.  Deep(/))    1,259,300       6   3          48            (h)  1,174,200       6  5          50 

the  engine  drivers  would  not  accept  the  proposal;  and.  East  Rami  ivop..          4,200,000     6  1       56            2,732,000     6  2      59 

after  they  had  held  up  traction  and  lighting  for  three  I^XLTi^.t^ry       I'llS     1  \      II            ^SZ     7I      61 

and   a   half  days,   the   municipality   surrendered.      The  8SS''"."'''';:S    'lloisSS     5  6       51        ... '•u9:722     5  6       50 

actual  resolution  also  gave  a  rise  of  25%  to  artisan  and      Giencaim ,,  ■  w       761560     4  6      90        u)      luoo     4  63     50 

'   "^  Govt.  Areas  (Mod- 

unskilled  employees  who  were  not  earning  the  £8  2.s.         der) (c)    4,930,000     72       75        (r)  7.016,000     7.5      79 

JT,   .  ,        ,  ,  .  f       1    i.1  .lupiter 829,500       5  0  858,000       5.24 

per  week.     This  general  advance  has  involved  the  mu-  (w)     157,800     5  5                (m)   122,000     4  80 

......             J    c    ■>.        -     POAc  Ann             J    4-u                        4-    ^.P  Knights  Central..                 296,800       535       63            (h)      280,800       5.86       68 

nicipality  in  a  deficit  oi  £205,000;   and  the  amount  of     Knights  Deep 2,614.000     4.4  2,301,000     4.4 

revenue  to  be  raised  is  equal  to  £15  per  head  of  its  by  i.angiaagteEstate...^'"^  i,i6i',n9     6'.08     50        ^'"^,315.8B     558     54 

nn  mpnriQ   Inrcrp  nnniilntinn      1^0  000  I-uipaardsVlei  Estate          826,138       5  67                               792,400       5  48 

no  means  large  population,  itiu.uuu.  .\iain  Reef  w est     .         386,960     573     50              487.030     592    50 

The  engineers  did  not  base  their  demands  on  the  rise  M-ycr  &  Chariton.  ^  ^     512,787    us       51        ^  ^  ^'''^'J    j^  ^6    49 

in   cost  of  living,  which  is  determined  monthly   by   a  i^i^ltL-p.  ..:    "'   l^KS     8  4       ^         ''' li&o     Vi      %\ 

Bpeciallv  appointed  commission,  but  on  the  simple  and      NewGoch 404,i85     5  32     77  2)4,877     5  27     802 

u       4.    1    *                       4.     4.1,    4.    4.U                                4--4-1    A     *.            11     4-1,    •  <'">         '♦^■'OO       4  76                      (m)      23,701        4  93 

brutal  argument  that  they  were  entitled  to  sell   their      Xewiieriot 477.767     7  6  335,000     7.14 

1    u            i.    4.L.       u-     u      4-               -ui             •                   4.1.          u       1  New  Kleinfontein  .   (r)     2,943,994        5.4         61                  2,214,000       5.64       61 

labor  at  the  highest  possible  price,  as  the  shopkeepers  New  Modderfontein(M   8,013,370     8  4     61  5       ((,>  8,914,400     8.5      66 

sold  their  goods  at  the  maximum  profit.     The  commis-  ^^ewrXr.      I^i      m.lll     H       It        Iw^'isS"     6;'      4) 

sion  has  estimated  the  rise  in  cost  of  commodities  to      Prln,':'ss\""ate ^''^   ^'aiIS     71       2V       ^''' S'ot'ooo'     71       35 

an  average  family  at  35 ''r  on  pre-war  prices;  but  if  rent.  RandfonteinCentraKO   4,944,302     7  8                    5,i85.ooo      6  8      53 

'                      r-               >  (j)      3,486,91/        4  6                                

which  forms  a  large  item  in  the  budget,  be  taken  into  Robinson,  mrl&sr        490,000                               443,000 

,      .^    .             ,       „^     ,          ,                           „    „               ,           .          .  Robinson  Main  R...             500,000        500,000        

account,  it  is  only  25'^  c.     In  point  of  fact,  the  rise  in     Rose  Deep (b)   3,267,280     5.3       62        (6)3,219,700     54      62 

,,  4.        r     1-     •  •  iu  •     J       -J        1        •  Robinson  Deep 1,814,000       6   16  1,725,000       6  43 

the    cost   of   living    varies   with    every    individual    cir-  (,„>     178,000     6  7                 (m)  131,000     6  52 

cumstance.     The  single  man  is  as  well  off  as  ever  he  Roo'»<'po.>rtinited.^^^^     677.273     6  03     46        ^^^^  526,256     6  85     45 

was.     Board  and  lodging  have  gone  up   10s.,  to  £9  or     «i"'"»r  &  Jack '■7,f/''°     ^^  'loffi     4  78 

£10   per    month,    for    high-class    accommodation.      The  y.         _                    ,i^<Lnnn     ^  ^a                    1  nQ7'nnn     ^  «t 

'  "  .'Mninver  Deep 1.246,000       4   56  1,097,000       4.83 

man  with  a  familv,  however,  is  hard  hit,  owing  to  the  ,    .      ,..            ('")     173,000     4  55               (»»>   i46,ooo     4  59 

.      ,         ''  '  '  ^  SprmKsMines 1,784,000       9  86       56  2,567.000       9  8         58 

high  cost  of  clothing  and  other  necessaries.  Sub-Nigei 214,000     91     41  8  359,000    104     442 

„,              .,                   r  o       4.1.     AX    •               u-    1-                4.    4.                   J  ("')         24.000       9,6                        (m)      31.000       9  4 

The  railways  of  South  Africa,  which  are  state  owned,      VanRyn 1.950,191     6  69     53  1.730,772     6  57     50 

,    4.V        „•     •                               •           ,                      4.     4.U                •4--           1  Van  Rvn  Deep....    (<•)     2,168,851        8.7         68            (<•)  2.258,600       8  9         67 

and  the  mining  companies,   have   met   the  position   by      village  Deep    (i,)    2,378,ioo(/)  6  8       60        (b)  i.874,ooo     6  6       6i 

means  of  a  graduated  war  bonus  to  married  men  and  ^v-tRandCons.  .^^^^^  i,600,ooo     6  i       50             i,269.9i8     5  3       54 

single    men    with    dependents,    compensating    for    the  ^xi.l;::::!;:™'^ i.eep^'-^    Ify^lZ     579     59        Irrii^SooS     5  66     6I 

greater  part  of  the  increased  living  costs.     There  are  \^"'^"»7,     .               1.263.320     5  8     532           1,302,160     60     53.6 

,             ,.       .  Non-t  rushing 

.salar    limits  on  the  principle  that  the  higher  paid  men  Company 

\,      ^      ,             ^,            ,      ,         ,    ,,                  '»  K  '^i    pa.i^   i.ic.  (•|,„i,.r,.ii,jCon8....(A)     1.024,800       7                         (A)   1,024.800      7 

are  able  to  bear  the  whole  of  the  increased  cost  them-  (o)     436,000     (o)     436,ooo     

selves,    a.S   their   .share    of    the    burden    of    the    war.  (^'z)  (>r  latest  date  in  respective  years,  Cons.  Main  Reef.  Luipaards  Vlei,  Main 

Reef  West,  New  Modder,  Nourse,  Sub-Nigel,  Simmer  and  Jack,  Knights  Deep 

__                           -,                             ,_  and   Van    Itvn   Estate,    .lune    30th.      {!>)  Includes   shaft    and    boundary   pillars. 

MINE  AND  Municipal  Mechanics  (c)  Mining  tons.  (O  Payable.  O)  rnpa.vable  at  present  costs.  (*)  Mr.  Den- 
ny's report.     (/)   I'lus  649,000  tons  developed  but  not  valued,    SpriiigfieM  area. 

As  soon  as   the  municipality   employees   were   given  '">  P'"^*'"'     <")  '"'"'^  reclamation,    (o)  suspense. 

the  basic  wage  of  £8  2s.  per  week,  the  mechanics  em-  Hd.,  and  if  this  rise  of  3s.  8d.    (not  .so  far  short  of  a 

ployed  in  the  mines,  who  receive  2s.  Gd.  per  hour  plus  pennyweight   per   ton)    be   accompanied    by    a    drop   of 

.'Jd.  war  bonus,  equal  to  £G  12s.  per  48-hour  week,  nat-  only  Is.  per  ton  in  grade,  the  effect  will  be  to  wipe  off 

urally    thought    that    they    should    do    equally    as    well,  the  profit  of  the   lower-grade   mines.     The  blunt   fact 

The  Federation  of  Trades  deplores  the  sectional  action  is  that  20  out  of  the  50  producing  mines  of  the  Rand 
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are  working  at  a  profit  of  less  than  half  a  dollar  per 
ton.  That  means  that  they  cannot  pay  dividends,  be- 
cause the  working  profit  is  not  debited  with  head  office 
charges,  realization  claim  licenses,  directors'  fees  and 
similar  disbursements. 

The  Mayor  of  Johannesburg  recently  said  that  the 
town  was  on  the  brink  of  a  volcano.  After  the  mu- 
nicipal strike,  the  government  promptly  appointed  a 
commission  of  inquiry.  E.  A.  Wallers,  the  president 
of  the  Chamber  of  Mines,  who  has  a  fine  reputation  for 
fairness  and  has  always  endeavored  to  see  the  view- 
point of  the  working  man,  gave  evidence.  He  said  that 
were  the  wages  of  mine  mechanics  increased  in  the  same 
manner  as  those  of  the  municipal  mechanics,  the  addi- 
tion would  be  42%  on  pre-war  standards,  and  23% 
above  present  rates.  A  similar  increase  to  all  em- 
ployees would  involve  an  expenditure  of  £1,840,000, 
equal  to  Is.  4d.  per  ton.  He  established,  further,  that 
17  mines  made  a  smaller  profit  than  that.  They  employ 
over  8000  white  persons,  who  receive  £2,850,000  in 
wages  yearly,  and  the  companies  spend,  altogether, 
£9,250,000.  Moreover,  this  rise  of  Is.  4d.  per  ton, 
would  bring  "many  other  mines  not  at  present  in  dan- 
ger of  closure  to  the  verge  of  it;  and  it  is  no  exaggera- 
tion to  say  that  the  prosperity  of  the  Witwatersrand 
would  be  destroyed,  while  the  credit  and  stability  of 
South  Africa  would  be  seriously  jeopardized." 

I  do  not  altogether  endorse  Mr.  Wallers*  opinion, 
as  he  includes  certain  mines  which  it  is  the  declared 
policy  to  close  down,  e.g.,  the  East  Rand  Proprietory 
mines,  employing  1660  white  persons  and  spending  £1,- 
700,000  yearly,  and  Knight  Central,  with  295  em- 
ployees and  spending  £425,000;  the  Robinson,  which  is 
practically  exhausted  of  ore,  and  the  Randfontein,  whose 
profits  were  only  occasionally  down  as  low  as  Is.  4d.  per 
ton,  employing  1700  white  men  and  spending  over  £2,- 
000,000  a  year,  which  has  no  intention  of  closing.  But 
the  position  is  serious  enough  even  if  one  discounts  the 
president's  figures  by  40 '^r.  It  looks  as  though  the 
mine  employees  will  realize  the  danger  of  the  position, 
and  that,  if  they  strike,  the  occupations  of  many  of 
them  will  be  gone  forever,  or  at  least  until  the  time  that 
it  is  again  possible  to  work  mines  at  17s.  per  ton. 

Working  costs  have  an  intimate  bearing  on  ore 
reserves.  A  compilation  of  figures  for  the  50  mines 
shows  an  aggregate  of  95-;  million  tons,  which  is  about 
eight  millions  less  than  the  estimate  of  a  year  previous. 
This  is  due  to  cutting  down,  or  economic  elimination, 
at  several  low-grade  mines.  It  is  specially  noticeable 
in  the  case  of  two  of  the  three  great  consolidations. 
The  East  Rand  Proprietary  has  cut  out  1}  million  tons; 
the  Crown  Mines,  2\  million  tons.  Randfontein  Central 
in  1916  included  31  million  tons  declared  as  unpay- 
able on  the  then  current  basis  of  working  costs.  No 
notice  is  now  taken  of  such  tonnage. 

Companies       Tonnage 

Below  5  dwt 4  4,139,300 

Between   5   and   6   dwt 17  19.073,100 

Between    6   and   6A    dwt 7  18,246,900 

Between    6i   and   7    dwl 6  11,. -,32. 400 

Between   7   and    7J   dwt 4  10,0.')4,000 

Between   7i   and    8   dwt 2  1,. 514, 600 

Between   8   and    8 J    dwt 2  10,.547.000 

Between   8 J   and    9   dwt 3  8, 905, .500 

Between   9   and   10   dwt 3  9,389,800 

Over  10   dwt 2  911.900 

A  classification  of  ore  reserves  may  be  made  as  is 
shown  in  the  preceding  tabulation. 


Over  40  million  tons,  say  45%,  of  the  Rand  ore 
reserves,  have  a  value  of  6i  dwt.  or  less.  This  is 
27s.  6d.  per  ton,  and  there  is  little  margin  with  costs 
at  20s.  6d.,  the  present  figure,  when  allowance  is  made 
for  inevitable  mining  and  metallurgical  losses.  The 
Meyer  &  Charlton,  with  17 i  dwt.  rock,  is  twice  as 
rich  as  any  Far  Eastern  Rand  mine;  but  there  are 
only  two  other  high-grade  concerns  in  the  Central 
Rand — the  City  Deep  and  P'oreign  Deep — with  reserves 
at  9  and  8  dwt.,  respectively.  Assay  values  in  the  Far 
East,  however,  are  much  better.  With  the  exception 
of  two  old  mines,  all  go  over  7  dwt.  Nine  mines  in 
this  group  have  331  million  tons  developed.  All  of 
these,  with  the  exception  of  two — Government  Areas 
and  Geduld — record  over  8  dwt.  New  Modder's  reserve 
contains  over  £14,000,000  in  gold,  after  making  allow- 
ance for  mining  and  metallurgical  loss,  whereas  the 
Government  Areas  has  doubled  its  reserve  in  two  years. 
This  policy  of  expansion  is  being  checked  by  restriction 
of  explosives,  owing  to  the  demand  of  the  British  gov- 
ernment for  glycerin. 

The  Index  of  Pennyweight-Inches 

The  best  showing  on  the  whole  Rand  is  (combining 
value  with  width)  the  865  pennyweight-inches  of  the 
Meyer  &  Charlton.  In  the  Far  East  tract,  Modder 
Deep  is  con.spicuous  with  679  pennyweight-inche.-. 
Brakpan,  in  this  district,  and  City  Deep,  in  the  central 
section,  are  the  only  mines  with  over  600  each,  recording 
616  pennyweight-inches.  Government  Areas  and  Van 
Ryn  Deep  are  of  equal  value — 593  pennyweight-inches; 
also  New  Modder  and  Modder  B  at  561.  Intercalated 
is  the  Springs  Mines'  568  pennyweight-inches.  Geduld 
and  Sub-Nigel  come  at  the  bottom  of  the  district,  at 
about  460  pennyweight-inches.  Certain  of  the  We.stern 
Rand  companies'  deposits  have  proved  disappointing  in 
recent  development.  For  example,  the  West  Rand  Con- 
solidated's  reserve  of  commercial  ore  has  dropped  330,- 
000  tons,  and  by  0.8  dwt.  in  value,  to  the  disconcerting 
figure  of  5.3  pennyweight. 


El  Oro  Mining  and  Railway  Co.,  Ltd. 

Speaking  at  the  annual  meeting  of  the  El  Oro  Mining 
and  Railway  Co.,  Ltd.,  the  chairman,  R.  T.  Bayliss,  re- 
ferred with  regret  to  the  fact  that,  for  the  third  con- 
secutive year,  the  publication  of  the  usual  statement  of 
account  and  balance  sheet  would  be  withheld,  in  the 
interests  of  the  company  and  the  stockholders. 

Progress  has  been  made  in  increasing  the  output  to 
about  30,000  tons  per  month,  in  an  effort  to  reduce  costs 
per  ton,  which  have  risen  from  an  average  of  $3.50  per 
ton  in  pre-revolutionary  times  to  $7  per  ton  during  the 
last  12  months.  The  estimate  of  ore  reserves  has  been 
reduced  by  the  exclusion  of  all  material  having  a  com- 
bined gold  and  silver  content  valued  at  less  than  $7  per 
ton,  and  eliminates  from  consideration  large  quantities 
of  low-grade  ore  which,  prior  to  the  revolution,  it  was 
possible  to  treat  at  a  profit. 

The  ultimate  success  of  the  El  Oro  property  is  as- 
sured, according  to  Mr.  Bayliss,  if  the  Mexican  govern- 
ment will  only  display  a  sympathetic  concern  for  the 
mining  industry  and  the  company  is  permitted  to  work 
the  mines  without  interference. 
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The  Lilly  Hoist  Controller 

The  Lilly  hoist  controller  consists  of  three  parts,  the 
controller,  the  brake  and  throttle  operator,  and  the 
brake  regulator.  The  controller  has  for  its  purpose  the 
prevention  of  overspeeding  and  overwinding  in  hoisting 
or  lowering.  The  horizontal  shaft  of  the  controller  is 
driven  from  the  hoist  by  means  of  shaft  and  gears  or 
sprockets  and  chain.    By  means  of  the  small  upper  gear 


FIG.  1.     FRONT  VIEW  HOIST  CONTROLLER 

wheel  (driven  by  the  large  gear  shown  in  the  front 
view)  the  vertical  shaft  from  which  the  governor  balls 
are  suspended  is  driven.  A  worm  gear,  attached  to  the 
horizontal  shaft,  drives  the  dial  shown  in  front  view. 
The  .speed  reduction  is  such  that  only  a  part  revolution 
of  the  dial  i.s  completed  for  a  "shaft  trip"  or  for  any 
part  of  a  trip. 

Between  the  parts  of  the  shaft  trip,  at  top  and  bot- 
tom, the  hoist  under  normal  conditions  is  operated  at 
full  speed.  Between  the  two  points,  which  might  be 
called  the  slowing-down  points,  the  lower  contact  arm  V, 
shown  above  the  dial  in  the  front  view,  remains  in  the 
position  shown.  The  upper  arm,  U,  however,  is  brought 
down  by  the  action  of  the  governor  as  the  speed  in- 
creases. This  arm  carries  two  contacts,  each  on  a  flex- 
ible spring.  When  the  lower  moving  contact  touches 
the  stationary  or  bottom  arm,  it  closes  a  bell  circuit 
and  rings  an  alarm  bell.  A  further  increase  in  speed 
causes  the  second  contact  to  be  made,  and  this  closes 
the  knock-out  circuit,  which  operates  a  solenoid  shown 
at  C,  Fig.  3.  The  .solenoid  operates  a  trip  which  re- 
leases the   weight   W.     The    falling   weight   closes   tne 


throttle  and  applies  the  brakes.    A  gag-pot  D  cushions 
the  falling  weight  W. 

In  hoisting  or  lowering,  when  the  slowing-down  point 
is  reached,  a  contact  is  made  by  the  small  arm  N  on  the, 
dial  Q,  at  the  rear  of  the  machine,  and  the  alarm  is  rung,! 
regardless  of  speed.  If  the  hoist  does  not  then  begifj 
to  slow  down,  the  cam  R  on  the  large  dial,  raising  tY% 
lower  arm,  makes  contact  as  above  described,  and  un- 
less the  speed  continues  to  decrease  at  an  accelerated] 
rate,  determined  by  the  cam,  the  lower  contact  will  take] 
action,  first  with  the  alarm,  and  then  the  knock-out. 

On  the  last  turn  of  the  horizontal  shaft  in  either  di- 
rection, the  compound  levers  shown  at  the  left  of  the] 
front  view,  S,  are  forced  outward  toward  the  gear! 
wheel,  by  a  cam  on  the  back  of  the  large  dial,  and  a  small! 
fraction  of  a  turn  in  the  wrong  direction  at  the  end  of> 
the  travel  causes  this  quick  action  to  take  effect  and 
makes  contact  quicker  than  it  could  by  direct  action] 
from  the  large  dial. 

At  the  rear  of  the  machine  is  an  arm  or  lever,  op- 
erated by  cams  and  roller,  and  it  is  also  shown  diagram-' 
matically,  T,  on  the  brake-regulating  unit.     When  the 


FIG.  2.     REAR  VIEW  HOIST  CONTROLLER 

controller  trips  with  the  hoist  at  maximum  speed,  the 
arm  that  operates  the  brake  auxiliary  would  only  be 
allowed  to  fall  to  the  long  point  of  the  notched  rest, 
which  sets  the  brake  at  its  slowest  rate,  just  as  an  engi- 
neer should  under  such  conditions.  As  the  end  of  the 
trip  is  approached,  and  the  hoist  starts  slowing  down, 
the  brake  action  is  increased,  so  that  at  the  end  it  acts 
at  the  highest  speed  in  case  the  engineer  fails  to  stop 
after  slowing  down,  or  if  he  should  fail  to  reverse  and 
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start  the  hoist  in  the  wrong  direction  after  the  stop. 
All  points  between  are  graduated  to  suit  speeds  and  dis- 
tances from  landing. 

As  the  bell  rings  at  each  trip  to  warn  for  slowing 
down,  and  is  rung  from  the  same  current  that  operates 
the  solenoid,  it  furnishes  a  guide  for  the  strength  of 
batteries,  and  having  resistance  greater  than  the  sole- 
noid, there  is  assurance  that  the  solenoid  will  operate 
even  after  the  bell  fails  to  ring,  and  if  the  bell  becomes 
weak  it  is  warning  to  attend  to  the  batteries.  It  is  easy 
to  test  the  apparatus  by  raising  the  lower  arm  to  make 
contact  at  any  time. 


amalgamation   of   the   fine   or   float   gold,   which    might 
otherwise  be  lost. 

It  has  been  stated  that  two  of  these  machines  will 
treat  100  cu.yd.  per  hour,  of  gravel  mined  by  steam 
shovel,  scrapers,  or  elevators.  Cost  of  installation 
may  be  estimated  at  $5000  per  machine,  and  it  will 
handle  average  river  gravel  at  a  cost  of  6c.  per  cu.yd. 
The  machine  has  the  advantage  over  a  dredge  in  that 
its  cost  of  installation  is  a  mere  fraction  of  the  cost  of 
a  dredge,  and  it  is  capable  of  giving  relatively  good  re- 
sults in  the  amount  of  gravel  handled,  with  effective 
saving  of  the  gold. 


-H<-5"    >l 

FIO.  S.     BRAKE,  AND  THROTTLE  OPERATOR  AXD  BRAKE  REGULATOR 


The  original  type  of  Lilly  controller,  which  was  a 
radical  departure  from  any  device  of  the  kind  hitherto 
produced,  has  been  in  successful  operation  in  many  of 
the  large  Western  mines  since  early  in  1914,  and  the 
new  model  is  simply  a  more  highly  developed  machine, 
retaining  most  of  the  features  of  its  predecessor  and 
introducing  a  number  of  others  entirely  new.  It  has 
the  advantage  of  occupying  a  small  amount  of  space, 
and,  like  the  former  machine,  requires  no  piping,  or 
power  of  any  kind  outside  of  itself,  and  gravity,  for 
operating. 

All  the  machines  are  supplied  with  guards  for  gears 
and  contacts,  which  are  not  shown  on  the  cuts.  The 
conroller  is  one  of  the  few  effective  inventions  of  its 
kind.  An  automatic  device  should  be  used  upon  every 
hoist,  and  particularly  upon  hoists  by  which  men  are 
handled.  Its  use  is  an  insurance  against  accident,  delay 
and  damage  to  the  hoisting  system. 


The  Roberts  Amalgamator* 

The  Roberts  amalgamating  machine  consists  of  a  re- 
volving screen,  with  its  lower  part  immersed  in  a 
trough  filled  with  water  and  supplied  with  mercury  to 
amalgamate  the  gold.  On  the  outside  of  the  screen  are 
lugs  attached  in  spiral  form  which  agitate  the  water 
and  mercury  in  the  receiving  box.  The  gravel  passes 
through  the  screen,  which  is  in  the  form  of  a  trommel. 

It  is  claimed  that  the  revolution  of  the  trommel  in 
water  facilitates  the  separation  of  the  gold;  and  the 
constant  agitation  of  the  water  and  mercury  by  the 
lugs  on  the  trommel  as  it  revolves  promotes  effective 


Remote  Motor  Control 

There  has  always  been  a  demand  for  a  device  for 
starting  small  induction  motors  from  remote  points. 
The  General  Electric  Co.  has  recently  developed  and 
placed  on  the  market  a  starter,  known  as  the  CR-700G 
remote  control  switch,  and  arranged  for  push-button 
control.  This  starter  is  applicable  for  use  with  motor.s 
up  to  and  including  5  hp.,  110  volts,  and  7^  hp.,  220, 
440  and  550  volts.  In  addition  to  its  starting  function 
and  overload,  the  starter  also  protects  against  under- 
voltage. 

The  device  consists  of  a  25-ampere  three-pole  con- 
tactor, with  two  inverse  time-limit  gravity  reset  over- 
load relays  mounted  on  a  slate  base  totally  inclosed  ir 
a  sheet-iron  case.  A  small  "start-and-stop"  push 
button  station  is  used  as  a  remote  control  switch 
Completion  of  the  starting  circuit  by  pressing  the  but- 
ton energizes  the  coil  of  the  magnetically  operated 
switch,  closing  the  contacts,  which  throw  the  motor 
directly  on  the  line.  Interruption  of  the  circuit  or  a 
radical  decrease  in  voltage  permits  the  contacts  to  re- 
open by  gravity,  thus  stopping  the  motor,  which  cannot 
start  again  until  the  button  is  pressed. 

The  overload  relays  can  be  adjusted  for  various 
degrees,  ranging  from  normal  up  to  50 '^o  above  normal. 
They  can  also  be  adjusted  over  a  wide  range  of  time 
values.  The  relay  trips  automatically  and  resets  by 
gravity.  The  cover  of  the  inclosing  case  is  furnished 
with  a  hasp  so  that,  if  desired,  it  can  be  locked  in  a 
closed  position  by  a  padlock. 


•Abstracted  from  an  article  by  E.  A.  Haggen  in  Mining  and  Ert- 
gineering  Record. 


Today    is    an   opportune    time    to    send    a    check    for    the 
Comfort  Fund  of  the  27th  Engineers. 
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By  E.  DAVID  POPE* 


Unsuspected  orebodles  ivere  discovered  at  Las 
Vacas  mine,  in  Chile,  by  a  neiv  management 
ivorking  on  a  different  geological  theory  from 
the  one  formerly  held.  The  ore  is  hand  picked, 
and  tht  gold,  jvhich  occurs  in  pyrites,  is  extracted 
by  onalgamation  and  cyaniding,  a  90%  recovery 
being  thus  attained.  The  account  deals  with  con- 
ditions of  the   mine  up   to  the  middle  of  1915. 

THE  gold  mine  worked  by  the  Compania  Minera 
Las  Vacas  is  the  only  gold-producing  property 
now  in  operation  in  Chile.  The  mine  is  at  the  ex- 
treme southern  end  of  the  large  coastal  gold  field  exist- 
ing between  Latitude  30'  30'  S  and  32^  00'  S.  Near 
by  there  are  many  other  gold-bearing  deposits, 
among  which  are  the  Casuto,  Magui,  Cueca,  and 
Talco  properties,  all  of  which  are  of  practically  slight 
importance.  The  Vacas  mine,  the  only  important 
property,  is  entirely  in  granite,  which  is  unaltered,  hard 
and  compact,  even  in  the  vein  walls.     Lying  over  the 


trusive  body — glassy  edges  and  fine  structure  passiner 
inward  into  coarsely  crystalline  material. 

When  a  new  management  took  control,  with  instruc- 
tions to  develop  and  explore  the  mine,  the  theory  pur- 
sued was  that  the  mineralization  followed  the  vertical 
stringers  meeting  the  vein,  and  that  either  the  andesite 
dikes  themselves  had  produced  it  or  the  dikes  had  been 
thrust  through  the  lines  of  weakness  along  which  the 
mineral  of  value  had  entered  the  vein  channel.  In 
either  case  they  seemed  to  indicate  the  probable  zone  of 
enriched  vein  matter. 

The  Vacas  vein  is  3  to  12  m.  wide  in  the  upper  work- 
ings and  at  the  lower  levels  varies  from  5  cm.  to  2  m. 
The  walls  carry  well-marked  striae,  and  at  times  consid- 
erable kaolin  gangue  is  found.  The  outcrop  has  been 
almost  completely  removed,  but  in  a  few  places  the  orig- 
inal vein  is  visible.  Little  oxidation  ha.'^  taken  place, 
and  unaltered  pyrites  s  found  at  the  surface.  In  depth, 
some  chalcopyrite  occurs  with  a  little  galena  and  brim- 
stone. The  gold  is  carried  in  fine  grained,  very  friable 
pyrites  that  leaves  a  black  streak;  and  although  66% 
is  generally  recoverable  by  amalgamation,  no  free  gold 


T>A.'^    VACAS    MILL 


granite,  and  forming  the  high  country  behind  the  mine, 
is  a  recent  quartz  porphyry,  which  is  barren.  Crossing 
both  granite  and  porphyry  are  a  large  number  of  ande- 
site dikes,  which  fault  the  veins  slightly.  Some  rhyo- 
litic  flows  are  found,  which  appear  to  be  relatively  re- 
cent. Pegmatitic  quartz  veins  are  common  throughout 
the  granite  and  have  occasionally  carried  enough  gold  to 
invite  prospecting,  which  in  no  case  has  continued  long. 

The  property  of  the  Las  Vacas  company,  about  150 
hectares  in  extent,  is  a  rectangle,  covered  in  large  part 
with  alluvium  deposited  by  the  Pupio  River,  which 
crosses  it.  The  alluvium  obscures  the  outcrops,  but  four 
principal  veins  are  visible,  all  striking  N  80^  W  and 
dipping  south  at  an  angle  of  80'  generally.  These  veins 
jire  approximately  100  m.  apart.  The  only  one  actually 
worked  is  the  most  northerly,  or  Las  Vacas,  vein. 

Cro.ssing  the  property  in  a  direction  running  N  25" 
W,  with  easterly  dip,  are  at  least  six  andesite  dikes.  One 
outcrops  at  the  eastern  boundary;  four  are  found  in 
the  mine  workings,  and  the  last  dike  outcrops  at  the 
western  end  of  the  group  of  company  claims.  These 
dike»  show  the  usual  indications  of  a  quickly  cooled  in- 


•(•«rc!  of  El   Nllhii*:.  <^*haRrr'-fl,  Chil- 


is visible  even  in  the  richest  ore.  The  pyrites  is  segre- 
gated over  short  lengths,  thus  giving  a  patchy  character 
to  the  vein.  Generally  there  is  a  richer  band  of  pure 
pyrites  varying  from  4  to  50  cm.  wide,  which  usually 
occurs  in  the  middle,  but  sometimes  is  found  in  the 
edges  of  the  ore  channel.  The  quartz  is  white  and  ex- 
tremely hard,  and,  where  of  low  grade,  specular  hema- 
tite abounds,  together  with  large  spotty  crystals  of  py- 
rites of  cubic  formation  which  show  the  striae  of  twin- 
ning very  highly  developed.  When  the  pyrites  is  15% 
of  the  vein  matter,  the  gold  content  usually  runs  45  gm. 
per  ton.  A  slight  increase  in  pyrites,  accompanied  by  a 
green  coloration  in  the  quartz,  indicates  high  gold  con- 
tent, which  frequently  reaches  300  to  500  gm.  per  ton. 

As  will  be  seen  from  the  sectional  view  of  the  mine, 
the  oreshoot  worked  by  the  old  miners  had  a  strong 
westerly  pitch  on  the  eastern  end.  Its  western  end  was 
almost  vertical  for  a  considerable  depth.  This  was 
thought  to  indicate  that  the  entire  body  of  ore  was  pitch- 
ing west,  but  expenditure  of  much  money  proved  the 
error  of  this  assumption. 

The  early  owners  had  concentrated  all  development 
work  to  the  westward  of  the  oreshoot  as  defined.     The, 
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new  work  was  given  a  horizontal  easterly  direction,  and 
four  drifts  were  carried  eastward  as  fast  as  possi- 
ble. This  policy  was  promptly  rewarded,  and  a  new  ore- 
shoot  was  cut  on  passing  to  the  east  side  of  the  first 
andesite  dike  reached  (No.  1  in  section)  on  the  No. 
3  level.  The  first  samples  over  a  width  of  60  cm.  as- 
sayed 230  gm.  per  ton.  The  oreshoot  was  subsequently 
proved  to  extend  horizontally   160  m.  to  the  east. 

In  the  eastern  end  of  the  new  workings,  on  the  fourth 
pump  level,  at  215  m.  vertical  depth,  a  cross  vein  was 
encountered,  nearly  vertical,  80  cm.  wide  and  striking 
north,  older  than  the  Vacas  vein,  which  showed  indica- 
tions of  widening.  This  vein  carried  40  gm.  of  gold 
to  the  ton,  over  a  length  of  30  m.,  and  the  face  was  in 
good  ore.  The  exact  conditions  with  regard  to  this  vein 
are  not  yet  understood.  The  mineralization  is  distinct 
from  the  Vacas  vein,  in  that  it  carries  considerable  ga- 
lena and  much  bismuthine.  The  silver  content  is  also 
higher. 

The  mine  is  entered  by  an  inclined  shaft  sunk  in  the 
vein  at  the  western  end  of  the  old  oreshoot  and  which 
reaches  the  220  level.  Work  is  in  progress  to  connect 
this  shaft  with  the  250-m.  level.  A  crosscut  adit  300  m. 
long  connects  with  the  shaft  60  m.  from  the  surface. 
The  ore  was  previously  hauled  through  this  adit  and 
dumped  on  a  floor  outside,  where  it  was  picked  to  raise 
the  grade  before  being  passed  by  an  elevator  to  the 
mill  bins.  Under  the  new  system,  the  ore  is  hoisted  to 
the  surface  and  delivered  to  the  mill  by  gravity. 

Filling  in  Old  Stopes  Carries  Gold 

From  the  220-m.  level  to  the  surface  and  for  a  distance 
along  the  latter  of  240  m.,  all  the  ore  has  been  stoped, 
and  only  a  few  communication  ways  are  open.  The  ore- 
shoots  worked  formed  a  right-angled  triangle,  220  by 
240  m.,  with  an  average  width  of  2.5  m.  Not  all  the  ore 
was  hoisted,  however,  and  it  is  estimated  that  at  least 
half  the  rock  broken  was  left  in  the  stopes.  This  old 
filling  assays  from  12  to  15  gm.  in  gold  per  ton,  but  it 
is  difficult  to  remove  it,  as  the  ground  is  heavy. 

The  modern  workings  are  all  in  the  bottom  of  the 
mine,  and  are  indicated  in  the  sectional  map.  Driving 
and  stoping  were  done  (in  1915)  by  air  drills,  supplied 
from  the  surface  by  two  10  x  10  Ingersoll  Rand 
straight-line  compressors,  with  air  at  90  lb.  at  the 
drills.  The  drills  used  were  butterfly-valve  stopers 
and  Jackhamers.  All  stoping  was  overhand  and  done  on 
daily  wage. 

Driving  was  on  contract,  the  use  of  Jackhamers  or 
stopers  depending  on  the  nature  of  the  ground.  An  av- 
erage price  was  70  pesos  ($15  U.  S.  currency)  per  meter 
of  advance,  the  company  paying  for  all  supplies.  Were 
it  not  for  the  compressed  air,  it  would  be  impossible  to 
work  in  the  damp  lower  levels,  because  of  the  heat  and 
smoke.  To  make  matters  worse,  it  was  considered  nec- 
essary to  install  a  series  of  steam  pumps  that  would 
handle  about  1000  cu.m.  of  water  per  day  that  came 
chiefly  from  the  middle  levels.  When  the  pumps  were 
in  operation  the  temperature  in  the  workings  was  high. 
Little  timber  is  required,  fortunately,  the  more  so  be- 
cause local  timber  is  of  poor  quality. 

The  hoisting  shaft  is  a  poor,  crooked  affair,  sunk  in 
the  vein  to  220  m.  It  is  not  straight  in  any  direction. 
The  measurements  inside  the  timbers  are  10  x  4  ft.  A 
double  skipway  occupies  the  eastern  end  and  a  ladder- 


way  and  pipe  lines  occupy  the  western.  When  the  steam 
pumps  were  operating,  it  was  strenuous  work  to  climb 
out  from  the  bottom  with  only  a  hot  steam  pipe  for  a 
hand  rail.  All  workers  entered  the  mine  by  the  lad- 
ders, as,  owing  to  the  crookedness  of  the  shaft,  hoist- 
ing ropes  have  a  short  life,  and  a  trip  in  the  skip  was  not 
considered  .safe.  The  one-ton  .skips  dump  into  a  car, 
in  which  the  ore  is  transferred  to  the  picking  floor.  The 
hoist  is  a  geared  two-cylinder  winch  with  4-ft.  drums 
having  hand  brakes  only,  and  is  uneconomical. 

UUARTZ  Assaying  $2.80  Rejected  in   Hand  Picking 

The  ore  as  hoisted  contained  (1915)  considerable 
quartz,  with  no  pyrites,  which  was  picked  out  and 
thrown  away.  The  reject  assayed  about  four  grams  of 
gold  per  ton.  This  low-grade  material  amounted  to  a 
trifle  more  than  SO',  of  the  ore  hauled.  The  picked  ore, 
averaging  about  22  gm.  of  gold,  was  passed  through 
a  crusher  set  to  1-,'  in.,  and  stored  in  bins.  From  these 
it  was  lowered  by  gravity  to  the  mill,  a  distance  of  250 
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m.,  where  it  was  dumped  into  a  chute  leading  to  the 
battery  bins. 

The  mill  is  a  modern  one  ecjuipped  with  five  750-lb. 
Eraser  &  Chalmers  stamps  and  five  1200-lb.  AUis  &  Chal- 
mers stamps  crushing  to  30  mesh  with  101  9-in.  drops 
per  min.  Inside  amalgamation  was  practiced,  and  an  8  x 
4i  ft.  apron  plate  was  used  in  front  of  each  battery. 
The  pulp  from  the  plates  ran  to  a  Dorr  Simplex  classi- 
fier. The  sand  passed  to  a  28  x  3-ft.  pebble  mill,  which 
discharged  to  a  10  x  4-ft.  silvered  plate.  The  pulp  was 
then  elevated  to  the  classifier  again  by  a  52  x  10-in.  Fre- 
nier  pump.  About  66 "^f  of  the  total  gold  was  recovered 
by  amalgamation,  most  of  which  came  from  the  inside 
plates  and  the  first  two  feet  of  the  battery  apron  plates. 

The  classifier  discharge  contained  39c  of  plus  200- 
mesh  material,  and  was  run  to  a  20-ft.  Dorr  thickener, 
and  thence  to  three  18'  x  6-ft.  Pachuca  tanks,  where 
individual  charge  agitation  was  carried  on  for  about 
18  hours  with  cyanide  solution  carrying  3  lb.  of  cyanide 
per  ton.  The  tank  contents  were  then  passed  to  a  20- 
ton  Moore  filter.  The  tailings,  carrj'ing  from  2  to  3 
gm.  per  ton,  were  elevated  to  the  dump.  The  liquor 
was  settled  in  20-ton  tanks,  passed  through  zinc  boxes, 
and  thrown  away,  a  considerable  cyanide  loss  resulting. 
No  diflftculty  was  experienced  in  cyaniding  the  ore  be- 
yond the  high  cyanide  consumption;   and  by  the  flow 
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s-heet  outlined  a  total  extraction  of  90%  was  attained. 
The  high  cyanide  consumption  could  have  been  avoided 
part  of  the  time,  but  soluble  copper  salts  were  sometimes 
present  in  the  ore. 

The  amalgam  was  restored,  and  the  gold  sponge  ob- 
tained was  melted,  together  with  gold  from  the  zinc- 
box  precipitates,  into  a  common  bar.  The  treatment 
given  the  precipitates  consisted  of  the  usual  acid  wash, 
drying,  and  fusion  with  carbonate  of  soda  and  manga- 
nese dioxide  in  a  Monarch  oil-fired  furnace.  The  gold 
as  shipped  was  about  780  fine  and  contained  170  parts  of 
silver.    Thus  the  base-metal  contents  were  rather  high. 

The  following  table  gives  the  work  done  for  the  six 
months  ended  June  30,  1915: 

TABLE  I.    ORE  AND  CONCENTRATES  ANALYSES,  LAS  VACAS  MINE 

No.   I  Ore  No.  2  Ore  No.  3  Ore 

Concentrates  Samp:as  Samples  Samples 

Cu,  f'c                                                  1   22  2.2  19  2  0 

Insoluble: 

SiO,.  Tc 22  20  57  6  32  8  54  40 

Fe.  Vc     33  06  14.17  26  56  18  21 

CaO    %       1   91  2   10  !   00  I   20 

Ai.t),.  % 2   79  7  76  4  40  3.99 

S.  <5         36   19  14  38  32.35  19.88 

Pb,'  Tc     0   57  

Ag,  tni  ,  per  ton 172  00  (a)  (a)  (a) 

Au,  gm,  per  ton 516  00  66  6  300  00  132  00 

(•_)  Not  known. 

The  analyses  which  are  given  in  Table  I  were  selected 
from  a  considerable  number  and  are  fairly  representa- 
tive of  the  ore  as  hand  picked  for  the  mill.  There  was, 
however,  about  75<^c  more  of  No.  1  ore  than  of  Nos. 
2  and  3.  The  concentrates  referred  to  were  made  in  a 
trial  run  on  tables  in  the  mill.  Because  of  their  density, 
they  gave  difl^culties  in  agitation,  but  as  shipping  con- 
ditions did  not  warrant  their  shipment  elsewhere  for 
treatment,  straight  cyaniding  was  continued. 

TABLE  IL     MILLING  RESULTS  OBTAINED  ON  ORE  COMING  FROM 

ULVELOPMENT  WORK  AT  LA.S  VACAS  MINE  DURING  THE 

FIRST  SIX  MONTHS  OF  1915 

Crushed,  Au,  gm..  Total  Cost, 

Metric  per  Re-  Dollars 

Date                              Tons  Ton  oovcry  U.  S.  A. 

Januan-                        .                              268  29  89  77  $7,682 

Fet.ruarv-                            .                        425  23  88  92  8,132 

Mar'h   ■                                                     583  24  89  32  9,043 

April                 553  21  90.83  8,504 

Mav                      615  20  87  91  8,751 

June                                                         259  20  87  42  8,400 

2,704  22  43         89    16  $50,512 

The  totals  and  averages  include  all  mining  and  de- 
velopment work.  In  this  period,  during  which  ex- 
pensive development  had  to  be  done,  the  company  man- 
aged to  pay  two-thirds  of  its  total  expenses  from  the 
gold  recovered.  At  the  end  of  this  time,  when  I  left 
the  company,  the  mine  was  in  much  better  condition. 


War  Trade  Board  To  Aid  Russia 

The  War  Trade  Board,  to  which  the  President  has 
intru.'^ted  the  execution  of  plans  for  rendering  economic 
aid  to  Russia,  has  now  established  a  corporation  to 
carry  out  or  administer  certain  details  of  this  economic 
program  in  regions  and  lines  of  trade  where  it  is  not 
po.ssible  to  accomplish  this  through  the  ordinary  chan- 
nels of  trade.  Articles  of  incorporation  have  been  filed 
for  this  corporation,  to  be  known  as  the  War  Trade 
Beard  of  the  United  States  Russian  Bureau,  Inc.  The 
capital  of  the  corporation,  which  is  to  be  operated  in 
the  interest  of  the  Rus.^ian  people,  is  placed  at  $5,- 
000,000,  the  amount  of  the  revolving  fund  placed  at  the 
disposal  of  the  War  Trade  Board  for  the  purpose  of 
financing  the  plans  and  policies  of  economic  assistance 
to  the  Russian  people. 


Davis-Daly  Copper  Co. 

The  Davis-Daly  Copper  Co.  owns  mines  near  Butte, 
Mont.,  and  operations  for  the  year  ended  June  30,  1918, 
were  hampered  by  labor  troubles,  according  to  the 
annual  report.  The  heat  in  the  lower  levels  has  also 
been  considerable;  and  the  work  of  connecting  the 
Colorado  shaft  with  the  Belmont  shaft  of  the  Anaconda 
Copper  Co.  is  proceeding  slowly,  the  average  tempera- 
ture recorded  being  100  degrees. 

The  property  has  passed  into  the  producing  stage, 
the  output  for  the  year  being  as  follows:  Colorado 
mine,  52,996  tons,  containing  260,672  oz.  silver,  and 
5,894,396  lb.  copper;  Hibernia  mine,  5724  tons,  contain- 
ing 129,816  oz.  silver,  356  oz.  gold,  1,316,310  lb.  zinc, 
and  611,907  lb.  lead.  During  the  year  an  initial  divi- 
dend of  50c.  was  paid,  and  extensive  improvements  are 
contemplated  to  facilitate  mining  and  lower  costs  of  pro- 
duction. 


Economic  Future  of  North  Chosen 

The  eflfect  of  improved  railway  communication  on  the 
economic  future  of  North  Chosen  was  recently  discussed 
by  the  director  of  the  Korean  Department  of  Agricul- 
ture, Commerce,  and  Industry,  who  is  quoted  in  a  con- 
sular report  as  saying: 

The  region  of  North  Chosen — fhat  is,  the  whole  district  of  North 
Kankyo  Province — was,  in  the  past,  regarded  as  valueless  for 
colonization  because  of  the  lack  of  means  of  communication.  Even 
where  promising  openings  for  commercial  and  industrial  undertak- 
ings seemed  to  exist,  this  inconvenience  made  it  doubtful  whether 
profits  could  be  realized.  On  that  account  North  Chosen  has  lagged 
behind  South  Chosen,  but  today  communications  are  gradually 
being  opened,  and  now  not  only  can  the  products  of  the  interior 
be  easily  transported  to  Seishin  over  the  newly  opened  Seishin- 
Kainei  Ry.,  but,  by  the  further  opening  of  the  route  across  the 
Sea  of  Japan,  financial  connection  between  North  Chosen  and 
Japan  proper  has  become  closer — an  excellent  thing  for  the 
whole  of  Chosen.  For  the  present  the  Seishin-Kainei  line  and  the 
Japan  Sea  route  can  probably  not  show  the  expected  results,  but 
when  the  Kirin-Kainei  Ry.  is  completed,  new  industries  will 
spring  up  in  North  Chosen. 

The  Kirin-Kainei  Ry.  is  a  line  of  about  280  miles  to  connect 
Kirin,  in  Manchuria,  with  Kainei,  in  Chosen,  and  is  to  be  laid  by 
Japan  and  China  at  an  expense  of  about  40,000,000  yen  [roughly 
$20,000,000  United  States  currency],  in  accordance  with  the  Kando 
agreement,  signed  between  Japan  and  China  in  September,  1909, 
but  the  details  have  not  yet  been  settled  in  a  concrete  form. 
The  opening  of  the  Kirin-Kainei  Ry.  is  necessary  for  China,  and 
it  is  also  necessaiy  for  Japan  ;  but  there  is  nothing  so  important 
as  this  railway  for  bringing  about  the  prosperity  and  develop- 
ment of  Chosen,  and  especially  the  region  of  North  Chosen. 

Changchun  is  said  to  absorb  annually  about  100,000,000  yen 
worth  of  merchandise  ;  but  it  is  probable  that,  when  the  Kirin- 
Kainei  Ry.  is'  opened,  some  of  these  goods  will  enter  Kainei,  and, 
coming  over  the  Seishin-Kainei  line,  be  exported  from  Seishin. 
Not  only  so,  but  with  the  opening  of  this  railway  the  great  forests 
of  Kirin,  which  contain  vast  supplies  of  good  timber,  will  be  rhade 
accessible,  especially  if  a  foi'est  railway  be  laid.  If  this  were  done, 
with  the  completion  of  the  Kirin-Kainei  Ry.  the  timber  from  this 
district  could  be  sent  to  Seishin  by  rail,  and  for  the  first  time 
supplied  to  the  rest  of  the  world.  At  the  same  time,  the  produce 
of  the  districts  traversed  by  the  Kirin-Seishin  line  would  be  sent 
to  Seishin,  and  Seishin  would  become  not  only  a  port  of  Chosen 
but  a  port   in   a  real   world   sense. 

Hitherto  there  has  been  no  .special  industry  in  the  region  of 
North  Chosen  except  agriculture,  but  Japanese  capitalists  now 
appear  to  be  directing  their  attention  to  this  section  and  to  be 
planning  the  establi.<^hment  of  various  industries.  As  before 
stated.  North  Chosen  suffered  originally  from  inconvenience  of 
communication,  and  so  its  sources  of  wealth  were  unknown  ;  but 
since  the  opening  of  the  Seishin-Kainei  Ry.  the  development  of  its 
resources  has  gradually  become  possible,  and  its  rich  stores  of  all 
kinds  of  industrial  materials  have  become  known.  MTTch  atten- 
tion has  recently  been  paid  to  mining,  especially  the  working 
of  the  Iron  deposits  of  the  district. 


Rpmetnber  the  Comfort  Fund  of  the  27th  Engineers. 
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The  Gold  Question 


In  a  recent  editorial  in  the  Journal  it  was  suggested 
that  the  gold  question  might  best  be  discussed  and 
solved  by  economists  and  financiers,  but  it  was  pointed 
i)ut  that  there  are  certain  features  relative  to  the  econ- 
omy of  its  production  respecting  which  the  advice  of 
i  ngineers  should  be  sought  and  accepted,  and  in  all 
the  above  I  am  in  entire  agreement.  Recalling  the 
several  articles  that  have  recently  appeared  in  the 
technical  press  over  the  signatures  of  mining  men, 
some  of  them  very  capable  engineers,  I  fail  to  find  any 
suggestion  that  is  satisfying.  The  arguments  presented 
are  not  convincing,  and  more  may  be  said  against 
them  than  can  be  said  in  their  favor.  Aside  from  the 
suggestion  that  a  commission  be  appointed  to  study 
the  situation  carefully,  and  advise  upon  legislation,  if 
any  new  legislation  appears  desirable,  the  specific 
remedies  offered  give  little  hope  of  being  sufficiently 
practicable  to  bring  relief. 

One  paper,  however,  that  you  published  in  May,  by 
a  distinguished  mining  engineer,  contains  considerable 
food  for  thought.  It  is  more  illuminating  than  the 
writings  of  any  economist  that  I  have  chanced  to  see. 
I  refer  to  the  article  by  Hennen  Jennings,  consulting 
engineer  to  the  Bureau  of  Mines.  In  again  reading 
this  paper,  one  paragraph  appears  to  me  to  be  of  par- 
ticular interest.  It  clarifies  in  a  few  words  this  very 
cloudy  situation:  "Our  Government  securities  and 
Liberty  bonds,  pledged  on  a  gold  basis,  take  the  place 
of  gold  coin  only  as  long  as  the  people  in  this  and 
foreign  countries  have  faith  that  the  Government  can 
make  good  its  promises.  When  this  is  seriously  doubted 
by  the  many,  gold  will  go  to  a  premium.  The  great 
gold  reserves  of  the  past  would  not  be  so  necessary  if 
the   fundamental   necessity    of   measuring    gold    value 

(in  units  of  labor  necessary  to  win  it  were  better  recog- 
i  nized  and  insisted  upon  by  governments  that  pledge  their 
\  credit  on  a  gold  basis." 

\      Units  of  labor,  a  day's  work,  the  energy  required  to 
\produce  the  gold — that  is  the  valuable  thing,   not  the 
Wold   itself,  which   is   only  a  token   of  work  done  and 
useful  to  hand  around  as  a  medium  of  exchange. 
\  It  is  not  possible  for  the  lawyer  to  pay  his  baker, 
lis  milkman,   and  coal  dealer  with   legal   advice.     He 
iust  get  something  from  where  the  advice  is  service- 
able, and  use  that  something  in  exchange  for  the  where- 
wthal  to  satisfy  his  own  needs.     That  something  was 
folmerly  largely  an  indestructible  rare  metal,  a  small 
ij      qu^tity  of  which  required  considerable  labor  to  pro- 
i .    du(?.    Except  as  an  ornament,  the  metal  has  little  value. 
I      It  cnnot  be  eaten.    It  will  not  clothe  the  body  and  keep 
it  wrm,  but  it  has  an  indirect  value  in  being  exchange- 
1      able.all  the  world  over,  for  things  that  one  can  eat 
and  >r  things  that  will  keep  one  warm. 

La\r,  the  actual  passing  of  the  rare  metal  has  be- 
come 9ss  and  less  common.     We  use  paper  which,  by 
\ 
\ 
\ 


common  consent,  we  imagine  can  be  exchanged  for  gold 
upon  demand.  That  paper  is  measured  by  the  gold 
yardstick,  but  no  serious-minded  man  could  think  that 
at  any  one  time  all  of  it  could  be  exchanged  for  gold. 
That  paper  is  a  measure  of  labor  performed,  and,  when 
indorsed  by  a  country  whose  credit  is  good,  it  is  ex- 
changeable for  labor,  or  what  labor  can  produce,  and 
only  becomes  "a  scrap  of  paper"  when  its  author  is 
unable  to  deliver  gold,  material,  or  labor  under  hi;? 
contract. 

What  is  it  the  Allies  will  demand  of  Germany?  It  is 
not  gold,  for  she  has  little  or  no  gold  with  which  to  pay, 
and  it  would  take  years  to  accumulate  such  an  amount 
as  will  be  asked.  The  indemnity  that  will  be  asked  will 
be  measured  in  pounds  sterling,  francs,  or  dollars,  but 
it  will  be  paid  in  labor,  or  in  the  products  of  labor.  Per- 
haps it  would  be  better  to  say  that  it  will  be  paid  by 
the  expenditure  of  useful  energy,  rather  than  by  labor, 
for  the  payment  will  be  made  by  all  classes,  and  not 
alone  by  the  man  who  works  with  his  hands. 

How  would  we  feel  if  we  had  to  collect  such  a  debt 
from  Russia,  a  country  of  millions  of  souls  and  with 
vastly  more  gold  in  its  terraine  than  has  Germany? 
We  would  probably  feel  like  writing  off  the  indebted- 
ness, and  save  ourselves  the  trouble  of  bookkeeping. 
Germany  has  little  gold  in  her  banks,  and,  so  far  as  we 
know,  less  in  her  hills,  and  yet  we  all  feel  confident 
that  Germany  can  and  will  pay  the  bill  that  is  to  be 
handed  her,  a  bill  made  out  in  pounds,  francs,  and 
dollars.  We  think  of  the  bill  in  terms  of  gold,  but  we 
neitner  expect  nor  hope  for  more  than  a  trifle  to  be 
paid  in  gold.  It  will  be  paid  in  units  of  labor;  it  will 
be  paid  directly  or  indirectly  with  useful  energy. 

Gold  is  tangible.  The  "results  of  useful  energy,"  "a 
day's  work,"  are  something  rather  intangible.  We  can- 
not put  our  hands  upon  them,  and  place  them  in  our 
pocketbooks,  and  hence,  when  there  is  a  large  amount 
of  this  commodity  to  be  passed  from  nation  to  nation 
in  order  to  satisfy  balances,  it  is  difl^cult  to  get  the 
idea  out  of  our  heads  that  it  will  be  necessary  to  have  a 
lot  more  gold  stored  up  somewhere  to  render  the  ex- 
change possible. 

If,  before  the  war,  gold  reserves  and  the  debts  of 
nations  were  properly  proportioned,  the  amount  of  gold 
that  should  be  placed  in  reserve  today  would  require 
an  additional  weight  greater  by  far  than  all  previous 
production.  Indeed,  any  increased  production  that  may 
be  brought  about  by  artificial  stimulation  will  be  so 
small  as  compared  with  the  vast  obligations  that  have 
recently  been  'ncurred  as  to  have  practically  no  effect 
on  the  situation.  In  the  case  of  the  United  States,  with 
her  resources  developed  as  they  are,  with  highly 
trained  and  efficient  men  of  business  and  laborers  busy 
in  productive  occupations,  with  ample  sources  for  the 
raising  of  taxes,  there  is  little  reason  to  expect  her  to 
fail  to  meet  all  of  her  obligations,  if  not  another  ounce 
of  gold  comes   into  her  treasury  for  years.     England 


962 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  106,  No.  22 


and  France  may  not  be  in  quite  so  enviable  a  position, 
but  both  will  probably  make  good.  It  is  in  Russia  and 
similar  countries  of  inefficiency  that  we  would  like  to 
see  gold  plentiful,  and  would  like  to  know  that  they 
had  fifty  cents'  worth  of  gold  stored  away  for  every 
dollar  of  paper  money  issued.  We  have  a  great  deal 
more  reason  to  feel  worried  about  Russia  paying  her 
few  millions  of  obligations  than  we  have  respecting  the 
ability  of  France  and  England  to  pay  their  billions,  and 
that  is  because  we  have  doubts  respecting  the  units 
of  labor  in  Russia,  but  know  that  they  exist  in  England 
and   France. 

But  all  this  is  cold  comfort  to  the  gold  miner,  now 
patriotically  robbing  his  mine  at  a  loss;  doing  his  best 
to  furnish  the  Government  what  gold  he  can;  doing 
the  best  that  he  can  for  the  community  dependent  upon 
him;  doing  the  best  that  he  can  for  his  own  mine  in  a 
bad  situation.  For  him  we  can  see  no  hope  until  the 
commodities  he  uses  in  accomplishing  production  fall 
in  price,  or  until  some  foreign  nation,  needing  the  gold 
badly,  offers  him  more  goods,  more  labor,  or  more  fa- 
cilities than  he  can  now  secure  for  the  ounce  of  gold 
that  he  produces.  F.  F.  S. 

New  York,  Nov.  21.  1918. 


The  Porphyry  Coppers 

With  regard  to  L.  H.  Goodwin's  interesting  article 
on  the  resources  and  achievements  of  the  "porphyry 
coppers,"  which  appeared  in  the  Nov.  2  issue  of  the 
Jouryial,  it  is  to  be  noted  that  the  average  assay  con- 
tents of  the  ore  reserves  in  the  various  mines  are  taken 
as  a  basis  of  comparison.  Such  a  method  appears  to  me 
undesirable,  as  a  misleading  impression  of  the  compara- 
tive worth  of  each  property  may  be  thus  conveyed. 

Utah  Copper,  for  example,  saves  about  65%  of  the 
copper  in  the  ore,  as  indicated  by  assay.  Inspiration 
saves  about  759c.  It  appears  to  me  that,  in  such  esti- 
mates as  those  under  discussion,  the  actual  results 
should  be  taken  as  bases  for  comparison.  Utah's  pres- 
ent saving  of  about  16  lb.  of  copper  per  ton,  in  concen- 
trate form,  would  be  a  more  reasonable  figure  to  use, 
for  comparative  purposes,  than  the  24  lb.  or  so  origi- 
nally contained  in  the  ore. 

What  have  assays  to  do  with  results?  It  is  the  amount 
of  copper  or  other  metal  saved  that  counts,  not  the 
average  content  of  the  ore  treated.     William  Tudor. 

Temple,  Ga.,  Nov.  7,  1918. 


What  Is  an  Engineer? 

I  note  with  interest  a  definition,  by  A.  Krom,  appear- 
ing in  the  Nov.  16  issue  of-  the  Journal,  which  reads 
as  follows: 

An  engineer  is  one  who  economically  directs  man- 
power, and,  by  scientific  design,  utilizes  the  forces  and 
materials  of  nature  for  the  benefit  of  mankind. 

A  new  definition,  to  be  worthy  of  attention,  must  be 
complete.  The  first  point  of  criticism  with  that  quoted 
is  that  it  fails  to  take  cognizance  of  recognized  usage. 
In  the  United  States  the  operator  of  a  railroad  engine 
or  a  stationary  motive  plant  is  an  engineer.  The  word 
has  been  generally  accepted  in  that  sense;  it  is  widely 
used;  and  no  stroke  of  the  pen  can  summarily  displace 
it.  If  custom  dictates  a  change,  a  change  will  result — 
but  in  slow  .stages.    It  is  illogical  to  exclude  recognized 


usages  in  defining  the  word  "engineer."  If  they  are  un- 
common or  secondary,  they  can  be  placed  in  a  position 
which  is  subordinate  to  the  primary  significance. 

Mr.  Krom's  definition  appears  to  me  to  lack  per- 
tinence. Had  I  seen  it  by  itself,  or  had  I  been  asked 
to  give  a  typical  example  of  one  who  "economically 
directs  man-power,  and,  by  scientific  design,  utilizes 
the  forces  and  materials  of  nature,"  my  mind  might 
have  turned  to  some  captain  of  department-store  in- 
dustry, such  as  John  Wanamaker  or  Gordon  Selfridge.  i; 
"Science,"  as  Huxley  said,  "is  nothing  but  trained  and  ■ 
organized  common  sense";  and  a  scientific  mind  is  an 
asset  in  any  branch  of  endeavor. 

With  regard  to  the  economical  direction  of  man-power, 
I  have  encountered  many  brilliant  engineers  who  were 
distinctly  wasteful  of  the  resources  at  their  command. 
The  history  of  perhaps  the  most  widely  advertised 
mechanical  product  of  the  twentieth  century — the 
Liberty  Motor — would  seem  to  indicate  that  the  question 
of  economy  was  a  factor  of  little  or  no  importance.  An 
engineer  who  directs  man-power  economically  may  be 
preferable  to  one  who  is  lavish,  but  that  does  not  make 
him  any  more  of  an  engineer,  per  se.  Again,  no  human 
effort  could  be  consummated  without  enlisting  the  aid 
of  natural  forces  and  materials.  The  great  inventor 
from  whom  a  brilliant  idea  may  spring  surely  utilizes 
them — his  own  perceptions  and  his  own  brains — just 
as  another  engineer  uses  steel  and  concrete  and  avail- 
able water  pressure. 

The  second  part  of  Mr.  Krom's  definition  appears  to 
be  unduly  altruistic.  A  few  engineers  may  carry  out 
their  duties  with  no  other  thought  than  the  resultant 
benefit  to  mankind,  but  they  are  indeed  few.  Others, 
and  they  constitute  the  great  majority,  work  primarily 
for  a  salary,  wage,  or  bonus;  others,  again,  in  the 
hope  that  their  investigations  and  inventions  will  result 
in  ultimate  material  profit  to  themselves. 

Practically  all  honest  effort  results  in  a  benefit  to 
mankind  in  general,  but  little  of  it  is  performed  with 
this  object  in  view  as  the  primary  consideration.  These 
are  plain,  blunt  facts;  but,  nevertheless,  they  state 
conditions  as  they  are.  Much  engineering  effort  is 
beneficial  to  mankind,  but  it  would  be  invidious  to  em- 
phasize this  fact  in  the  formulation  of  a  definition  of  | 
an  engineer.  German  invention  of  recent  years  has  * 
shown  that  the  subjugation  rather  than  the  benefit  of 
mankind  was  the  main  object  of  many  devilish,  though 
none  the  less  brilliant,  engineering  achievements. 

Mr.  Krom's  definition  has  served  to  point  out  th' 
inadequacy  of  available  information ;  and  the  great  bod' 
of  professional  men  will  appreciate  the  initiative  n 
his  effort  to  standardize  nomenclature  in  this  directid. 
The  primary  need  for  such  a  revision  arises  from  tie 
fact  that  the  engineer's  work  must  be  emphasiyid. 
There  are  engineers  and  engineers.  The  purely  mechn- 
ical  class  will  not  be  deprived  of  their  accustomedap- 
pellation  by  a  new  definition  which  ignores  ^eir 
existence.  A  wider  recognition  of  the  fundamntal 
meaning  of  the  word  will  do  much  good,  an'  the 
secondary  significance  will  gradually  become  obsoKe. 

Engineering,  to  my  mind,  is,  primarily,  c-ative 
effort.  An  engineer  may  direct  man-power  or  fe  may 
work  alone.  He  may  utilize  the  material  foces  or 
products  of  nature  in  consummating  his  ideas,  ut  this 
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is  of  secondary  importance.  His  difference  from  his 
fellow  lies  not  in  the  economical  way  he  can  handle 
labor,  or  by  the  science  which  he  may  apply  to  his 
work.  Neither  are  his  efforts  undertaken  for  the  benefit 
of  mankind,  any  more  than  those  in  many  other  groups 
of  human  endeavor.  His  main  characteristic  is  an 
ability  to  bring  to  his  work  a  creative,  inventive  spirit 
of  initiative,  which  marks  him  as  distinct  from  the 
technician  who  merely  works  under  his  instructions. 
I  would  suggest  a  complete  definition  as  follows: 

Engineer:  1.  A  technician  who  applies  creative  ef- 
fort to  the  solution  of  a  problem,  or  the  operation  of 
an  enterprise.  2.  One  who  is  skillful,  or  artful  in  de- 
sign. 3.  The  operator  of  an  engine  or  other  mechanical 
equipment — an  engine  driver. 

New  York,  Nov.  20,  1918.  A.  W.  Allen. 


A  Neglected  Course  in  Mining  Schools 

For  30  years  or  more,  American  institutions  that 
have  devoted  their  efforts  to  the  education  of  mining 
engineers  have  followed  or  improved  upon  the  methods 
used  in  colleges  and  universities  offering  various  course.s 
in  engineering.  The  directors  of  mining  schools  soon 
recognized  the  necessity  of  bringing  their  students 
into  touch  with  the  practical  at  an  early  stage  in  the 
courses  of  engineering.  Even  in  the  freshman  year, 
or  at  the  end  of  it,  the  mining  student  is  at  work  in 
the  field,  underground,  or  in  the  shop.  The  success  of 
this  plan  has  been  so  marked  that  one  wonders  why 
it  has  not  been  carried  still  further. 

The  making  of  men  who  can  mine  and  recover  the 
merchantable  product  with  the  least  loss  and  greatest 
profit — who  can  mine  and  treat  ores  in  the  most  eco- 
nomical manner — has  been  and  still  is  the  object  of 
mining  schools.  They  have  been  eminently  successful 
in  making  men  of  science,  who  have  used  skill  in  its 
application.  They  have  taught  men  how  to  value  and 
bow  to  determine  costs.  They  have  taught  them  how 
to  make  commercial  use  of  geology,  and  have  taught 
all  about  the  the  composition  and  value  of  the  materials 
used,  and  the  details  of  the  mechanical  appliances  that 
are  handled.  Yet  with  all  this  knowledge,  why  is  it 
that  so  many  successful  managers  and  superintendents 
are  not  technical  men,  and  that  so  many  of  our  mining 
school  men  drift  off  to  other  work? 

It  is  because  production  depends  mainly  on  two  fac- 
tors, materials  and  labor,  and  the  intelligent  use  of 
both.  Education  respecting  the  former  has  been 
eminently  successful.  Education  respecting  the  latter 
has  been  noticeably  absent;  not  completely  so,  perhaps, 
but  woefully  neglected. 

The  man  who  is  foreman,  superintendent,  manager, 
or  director,  and  who  holds  his  position,  generally  occu- 
pies it  because  of  his  ability.  If  he  is  a  non-technical 
man,  he  is  holding  his  position  not  because  of  his  lack 
of  technical  knowledge,  but  in  spite  of  that  handicap. 

Success  in  the  production  of  minerals  depends  largely 
on  human  beings,  and  no  matter  how  well  we  know 
the  geology  of  our  formation,  the  details  of  our  pumps 
and  hoists,  the  value  of  our  powder  and  steel,  if  we  do 
not  know  our  men  and  how  to  use  them,  we  are  not 
going  to  hold  a  commanding  position  long. 

Those  who  have  been  of  the  laboring  class,  who  have 
worked  with  them,  who  know  their  minds  and  angle  of 


observation,  their  desires  and  ambitions,  are,  if  leader.«, 
the  men  whom  we  often  see  making  successful  produc- 
tion where  a  solely  technical  man  has  failed.  Where 
the  human  element  is  the  largest  factor  in  production, 
there  the  humane  side  in  the  manager  counts  for  more 
than  scientific  training. 

Have  our  mining  schools  not  neglected  this  side 
entirely  or  made  too  little  of  it,  simply  being  sati.sfied 
that  a  short  time  devoted  to  doing  the  work  of  the 
laborer  would  suffice  for  all  practical  purpo.ses? 

Leaders  of  men,  be  they  managers,  bosses,  or 
brigands,  are  generally  born  as  such.  When  we  see 
our  boy,  and  the  boys  of  all  the  neighborhood,  going 
over  to  Smith's  every  night  after  .school,  and  making 
Smith's  their  headquarters  on  Saturdays,  we  can  be 
pretty  sure  that  there  is  something  magnetic  about  the 
Smith  boy;  and  a  little  later  we  will  see  him  as  captain 
of  the  local  baseball  club,  then  class  president,  and 
still  later  as  leader  in  some  enterprise,  good  or  bad. 
large  or  small,  as  opportunity  offers.  Such  boys  will 
not  remain  laborers,  while  many  of  their  companions, 
though  given  all  opportunity,  can  never  be  educated  to 
be  anything  more  than  laborers. 

But,  granting  that  some  men  are  born  leaders  and 
that  others  are  born  followers,  can  we  not  still  further 
help  those  whom  we  are  trying  to  advance  from  the 
latter  to  the  former  station? 

We  teach  our  boys  mineralogy,  geolog>',  chemistry, 
mechanics,  electricity,  mathematics,  and  we  see  them 
become  far  more  useful  members  of  the  community  than 
their  brothers  who  were  not  so  educated.  We  have 
taught  them  to  use,  to  the  best  advantage,  the  inanimate 
materials  that  go  to  maintain  production,  but  have  care- 
fully avoided  mentioning  the  fact  that  production  is 
largely  dependent  upon  their  ability  to  handle  success- 
fully the  animate  element  that  enters  into  it. 

We  read  much  of  eflficiency,  scientific  management, 
Americanization,  strikes,  housing,  education,  and 
kindred  subjects,  all  having  to  do  with  the  human 
element — all  of  admitted  importance;  and  it  is  time  for 
our  mining  schools  to  be  helping  the  future  engineer  to 
study  these  questions  in  a  scientific  manner,  to  show 
him  what  he  must  contend  with  and  depend  upon,  and 
if  it  be  not  possible  to  make  a  leader  of  him,  at  least 
to  indicate  the  direction  in  which  his  efforts  should 
be  directed  in  securing  the  cooperation  of  his  men. 

New  York,  Nov.  9,  1918.  Engineer. 


Dust  Abatement  in  Mines 

Mr.  Borcherdt's  paper  entitled  "Dust  Abatement  in 
Mines"  in  the  Nov.  2  issue  of  the  Journal  prompts  the 
thought  that  the  more  generally  successful  feeding  of 
water  through  hollow  drill  steel  may  still  leave  serious 
problems  for  solution.  It  is  an  unpleasant  and  a  dis- 
appointing fact  that  the  current  models  of  mounted 
water-drills  atomize  both  water  and  lubricant  to  such 
extent  that  a  fog  of  water  vapor  is  now  common  about 
these  drills  when  in  operation.  It  is  not  a  vholesome 
atmosphere,  even  though  measurably  better  than  the 
old  clouds  of  dust;  and  the  danger  should  be  recognized 
by  those  who  are  leading  in  the  necessary  campaign  to 
better  the  mine  atmosphere.  Charles  A.  Chase. 

Denver,  Colo.,  Nov.  16,  1918. 
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THE  specifications  for  wolfram  used  in  the  manu- 
facture of  ferrotungsten  require  that  the  ore  shall 
contain  not  more  than  l''r  of  tin;  sometimes  the 
stipulated  maximum  is  lower  still,  namely,  0.75 <'r.  A 
rapid  and  reliable  method  for  determining  tin  in 
wolfram  concentrate  is,  therefore,  of  the  greatest  im- 
portance for  the  purpose  of  controlling  the  work  of 
the  electromagnetic  separator  and  for  testing  the 
adaptability  of  the  magnetic  separation  process  to  new 
parcels  of  tin-wolfram  ore,  as  some  varieties  of  cas- 
siterite   show  marked   magnetic  properties. 

In  the  volumetric  determination  of  tin  by  means  of 
iodine,  even  a  moderate  quantity  of  tungstic  acid  masks 
the  end  point  completely  by  the  intense  blue  color  of 
the  lower  oxides  of  tungsten  formed  in  the  reduction. 
Hence  the  necessity  for  removing  the  tungstic  acid 
before  titration.  Several  methods  to  this  effect  have 
been  proposed  and  used,  but  they  are,  on  the  w^hole, 
too  tedious  for  rapid  work,  and  not  always  reliable. 
Of  the  four  methods  described  herewith,  the  first  three, 
though  slow,  were  found  to  give  good  results,  and  are 
useful  as  a  check.  The  fourth  method  is  rapid,  and  has 
proved  satisfactory. 

Determination  of  Tin  in  Wolfram  Ores 

Tin  occurs  both  as  cassiterite  and  stannine  in  wolfram 
ores.  The  former  is  insoluble  in  acids  and  in  fused 
bisulphate;  the  latter  dissolves  in  aqua  regia,  and 
fusion  with  bisulphate  renders  part  of  the  tin  soluble. 
In  case  cassiterite  alone  is  present,  an  attack  with 
acids  or  fusion  with  bisulphate  will  dissolve  the  wolfram 
and  leave  the  tin  oxide  unattacked;  with  stannine, 
however,  the  solution  must  also  be  examined  for  tin. 
In  my  experience  cassiterite  is  quite  insoluble  in  aqua 
regia,  but,  on  fusion  with  bisulphate,  a  small  amount 
goes  into  solution  when  the  melt  is  extracted  with  dilute 
sulphuric  acid.  This  rarely  exceeds  1  mg.  and  is  often 
negligible. 

Method  1.  The  ordinary  aqua  regia  attack  of  the 
slimed  wolfram  ore  leaves  the  cassiterite  with  the 
tungstic  acid;  and,  when  the  latter  is  dissolved  out 
with  ammonia,  the  small  residue  left  may  be  fused 
with  sodium  peroxide  and  the  tin  determined  as  in 
the  well-known  Pearce  assay.  This  is  the  usual  method 
for  removing  the  wolfram,  but  its  great  drawbacks  are : 
fa)  The  ore  must  be  very  finely  powdered  before  at- 
tack; (h)  the  complete  solution  of  the  wolfram  is  a 
long  and  tedious  operation;  (c)  the  extraction  of  the 
tungstic  acid  with  ammonia  or  soda  introduces  another 
filtration;  (d)  if  stannine  is  present,  the  acid  filtrate 
must  be  treated  with  hydrogen  sulphide,  the  precipitate 
extracted  with  sodium  sulphide  to  remove  copper,  and 
the  tin  precipitated  with  acid  in  the  filtrate  from  the 
copper  sulphide,  the  washed  tin  sulphide  being  ignited 
with  the  residue  from  the  ammonia  extraction. 

Method  2.  Fusion  of  the  ore  with  potassium  cyanide 
was  also  tried,  but,  though  a  much  more  rapid  method, 
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it  was  not  free  from  objections.  Thus,  when  many 
assays  are  being  conducted  at  the  same  time,  the  fumes  ' 
from  the  hot,  strong  cyanide  solutions  are  likely  to  be 
dangerous.  Again,  the  wear  on  the  porcelain  crucibles 
is  great,  one  crucible  rarely  surviving  more  than  three 
fusions.  The  analysis  is  conducted  as  follows:  5  gm. 
of  cyanide  is  gently  fused  in  a  porcelain  crucible  and 
allowed  to  cool  again  until  a  crust  forms,  on  to  which 
1  gm.  of  ore  is  gently  transferred.  The  crucible  is 
covered  and  the  temperature  raised  slowly  until  vigor- 
ous effervescence  ceases,  after  which  the  contents  of 
the  crucible  are  stirred  gently  and  heated  for  5  min. 
longer.  After  cooling,  the  melt  is  extracted  with  hot 
water,  and  the  insoluble  residue,  consisting  mainly  of 
metallic  iron  and  tin,  is  filtered  off,  washed  free  from 
cyanide  with  hot  water,  and  dissolved  in  hydrochloric 
acid  and  a  little  potassium  chlorate.  The  resulting 
solution  is  ready  for  reduction  and  titration.  If  the 
ore  contains  arsenic,  copper,  or  bismuth,  it  must  be 
treated  with  20  c.c.  of  nitric  acid  (sp.gr.  1.2)  prior 
to  fusion.  The  insoluble  matter,  which  contains  all 
the  tin,  is  filtered  off,  well  washed  with  hot  water, 
ignited,  and  fused  with  cyanide.  Although  the  method 
gave,  on  the  whole,  reliable  results,  inexplicably  low 
figures  were  obtained  at  times,  so  that,  though  useful 
as  a  check,  it  did  not  answer  well  as  a  control  method. 
Method  3.  The  possibility  of  separating  the  two 
metals  after  getting  them  into  solution  as  sodium 
tungstate  and  stannate  was  next  investigated.  Augenat 
has  described  a  method  in  which  the  tungsten  is  pre- 
cipitated as  blue  oxide  by  means  of  zinc  and  hydro- 
chloric acid,  but  this  was  found  to  be  slow  and  the 
separation  imperfect.  As  in  the  separation  of  molyb-  | 
denum  from  tungsten,  it  appeared  possible  to  separate 
the  tin  from  a  tartaric  acid  solution  of  the  sodium 
salts  by  precipitation  with  hydrogen  sulphide.  It  also 
seemed  probable  that  boiling  the  alkaline  solution  of 
the  two  metals  with  ammonium  nitrate  would  pre- 
cipitate the  tin  as  metastannic  acid.  Both  the  above 
procedures  were  found  workable,  as  the  following  ex- 
periment shows:  0.5  gm.  of  pure  tin  oxide  was  fused 
with  5  gm.  of  sodium  peroxide  in  an  iron  crucible, 
the  cold  melt  extracted  with  boiling  water,  the  solution 
cooled,  made  up  to  500  c.c.  and  filtered  through  a 
dry  filter.  A  number  of  20  c.c.  trials  (=  0.0158  gm. 
Sn)  were  pipetted  into  small  flasks  and  treated  as 
follows:  (a)  The  solution  was  acidified  with  hydro- 
chloric acid  and  reduced  direct;  (b)  the  solution  was 
acidified  with  tartaric  acid  and  saturated  with  hydrogen 
sulphide,  the  precipitate  was  filtered  off,  washed,  dis- 
solved in  hydrochloric  acid  and  reduced;  (c)  the  solu- 
tion was  treated  with  5  gm.  of  ammonium  nitrate, 
boiled  till  free  from  ammonia,  the  precipitate  filtered 
off,  washed,  dissolved  in  hydrochloric  acid  and  reduced; 
(d)  the  solution  was  treated  as  under  (c)  but  the 
precipitate  was  ignited  and  fused  with  peroxide  as  in 
Pearce's  assay.  The  amounts  of  tin  found  were  (a) 
0.0157,  (b)  0.0154,   (c)  0.0153,  (d)  0.0158  gm 
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The  precipitation  with  hydrogen  sulphide  generally 
gave  slightly  low  results,  ascribed  to  loss  of  colloidal 
sulphide  in  washing.  The  method  as  applied  to  ores 
is  as  follows:  2,5  gm.  of  ore  is  fused  with  10  to  12 
gm.  of  sodium  peroxide  in  an  iron  crucible  in  the  usual 
manner.  The  cold  melt  is  extracted  with  water  and  a 
little  alcohol,  the  liquid  diluted  to  250  c.c.  in  a  gradu- 
ated flask,  and  200  c.c.  filtered  through  a  dry  filter.  The 
solution  is  transferred  to  a  beaker  and  5  gm.  of  tar- 
taric acid  added,  followed  by  hydrochloric  acid  to 
produce  a  distinctly  acid  reaction.  The  hot  solution  is 
saturated  with  hydrogen  sulphide,  the  precipitate 
filtered  off  and  washed  with  warm  1^,i  sodium  acetate 
.'-aturated  with  hydrogen  sulphide.  If  arsenic  is  absent, 
the  precipitate  is  dissolved  directly  in  hydrochloric  acid; 
if  present,  the  precipitate  is  ignited  in  an  iron  crucible 
at  a  very  low  temperature  and  the  residue  fused  with 
peroxide. 

Precipitation  with  ammonium  nitrate  is  carried  out 
by  boiling  the  alkaline  filtrate,  obtained  as  above,  with 
20  gm.  of  ammonium  nitrate  and  a  little  filter  pulp 
until  the  smell  of  ammonia  is  barely  perceptible.  The 
precipitate  is  allowed  to  settle,  filtered  off,  and  well 
washed  with  hot  2''c  ammonium  sulphate.    It  may  either 


soda  was  not  necessary,  as  a  solution  of  hot  ^'",  tartaric 
acid  readily  dissolved  the  fused  cake  without  separation 
of  tungstic  acid. 

The  exact  details  of  this  method,  which  has  proved 
its  superiority,  after  nearly  three  years'  continual  use, 
are  as  follows:  1  gm.  of  the  sample,  crushed  to  pass 
a  90-mesh  sieve,  is  mixed  with  5  gm.  of  previously 
fused  bisulphate  in  a  capacious  silica  crucible,  and  the 
mixture  heated,  gently  at  first,  finally  to  a  red  heat. 
The  crucible  is  cooled  by  standing  it  in  a  shallow  basin 
of  cold  water  (taking  care  that  no  water  enters  the 
crucible).  When  nearly  cold,  it  is  covered  with  a  watch- 
glass  to  avoid  loss  by  the  .splintering  of  the  melt.  The 
crucible  is  half  filled  with  hot  W ,  tartaric  acid  and 
gently  warmed  over  a  small  flame,  whereby  the  melt  is 
readily  detached.  It  is  then  transferred  to  a  beaker, 
together  with  70  to  80  c.c.  of  tartaric  acid  solution,  and 
the  whole  boiled  until  the  cake  has  completely  disin- 
tegrated and  all  soluble  matter  dissolved. 

Another  method  of  removing  the  melt  from  the 
crucible  consists  in  pouring  it  on  to  a  cold  iron  or  nickel 
plate.  When  cold  the  mass  is  boiled  with  5'"^  tartaric 
acid  in  a  beaker,  and  what  remains  in  the  crucible  is 
rinsed  out  with  the  same  liquor  into  the  main  solution. 


COMPARISON  OF  RESULTS  OF  DETERMIXIXG  TIN'  CONTENT  IN  HIGH-CMtAOE  WOLFRAM  ORES  BY  VARIOUS  METHODS 

Method  I 


Aqua  Rcgia, 
Per  Cent 
Ore  Composition,    Per    Cent.  Sn 

A  W()3,  70  4;  Cu,  0  25;  As,  0    16:  container! stannine {  0  36 

B  W(),,72  9:  As,  0  08;  Bi,0  07  |  0  59 

(■  WO,,  65. 4;  As,  I    19;  Cu,0   24      {'.97- 

I)  W(),,63  8;  As,0   22:  Bi.O  96      |  7  08 

1  WO,,  74.3;  As,  nil;  Cu,  Hi,  traces    .  (o    12 

,      ■        •  /  5  48 

I  Synthetic  mixture \545 

('()  The  ore  was  given  a  preliminary  treatment  with  nitric  acid. 

oe  extracted  with  hydrochloric  acid  and  the  filtered 
solution  reduced  as  usual,  or  ignited  and  fused  with 
peroxide.  Arsenic,  if  present,  is  carried  down  by  the 
metastannic  acid,  and  may  cause  trouble  in  the  reduc- 
tion and  titration.  It  should  preferably  be  removed 
by  a  preliminary  digestion  of  the  ore  with  nitric  acid. 
The  methods  given  under  (3)  work  equally  well  when 
the  tin  is  present  in  the  form  of  stannine  as  when 
present  as  cassiterite. 

Powell  Method 

After  removal  of  the  wolfram  by  fusion  of  the  ore 
with  bisulphate,  as  usually  carried  out,  the  melt  is 
"heated  with  dilute  sulphuric  acid,  which  dissolves  iron, 
manganese,  and  titanium  sulphates,  but  precipitates  the 
tungstic  acid  in  a  white  flocculent  form  which  is  diflficult 
to  filter  and  wash  free  from  iron  salts.  Consequently, 
on  leaching  the  residue  with  ammonia,  ferric  hydroxide 
is  formed,  which  retains  tungstic  acid,  and  re-precipita- 
tion is  impracticable  when  time  is  an  important  factor. 
Caustic  soda  readily  dissolves  tungstic  acid;  it  also 
precipitates  iron,  but  in  the  presence  of  sufficient  tar- 
taric acid  both  metals  remain  in  solution.  It  was  thus 
found  possible  to  obtain  a  clean  residue  in  one  opera- 
tion.    Further   work   showed   that  addition   of   caustic 


Method  2 

Method  3 
■ Fusion  with  Na,0, • 

Tin  Pptd.     Tin  I  ptd.  by 
by  H,S           NH.NO, 
Per  Cent .  Sn  Per  Cent   Sn 

4. 
B 

Total 
Per  Cent.  S 

Powell  Method 

sulphte  Fu!>ion 

Separate  Df 

at  ion  o 

InHoluble      1 

n.     Residue 

Fusion  With 

NaCN 
Per  Cent.  Sn 

termin- 
Sn 

eeovered 
by   H,S 

0  37(.i) 
0  34(«) 

0  33 
0  30 

0  37 
0   37 

0  37(o) 
0  35(a) 

0  24 
0  24 

0    16 
0    II 

0  59 
C  55 

0  53 
0  57 

0  55 

0  51 

0  60 
0  59 

0  59 
0  59 

nil 
nil 

1    90(r,) 

1   95(a) 

1   93 
1.92 

1    95(a) 
1    79(a) 

2   00(a 
1    96(a 

1   83 
1    89 

0   14 
0  06 

6  97(a) 

7  04(o) 

7  02 
7.07 

6  95 

7  09 

7  05(al 
7  07(a 

6  78 
6  82 

0  29 
0  20 

0  08 
0   10 

0   10 

0   12 

0   14 
0   12 

0   12 
0   11 

nil 
nil 

5  40 
5  47 

5  42 
5  44 

5  45 
5   36 

5  46 
5  46 

5  44 

5  41 

nil 
trace 

The  insoluble  material  is  filtered  off  on  a  Whatman 
No.  1  or  2  filter,  well  washed  with  hot  water,  ignited 
wet  in  an  iron  crucible,  and  fused  with  2  gm.  of 
sodium  peroxide.  In  washing  out  the  crucible  and 
beaker,  care  should  be  taken  that  all  the  tinstone,  which 
has  a  great  tendency  to  hang  back,  is  washed  out. 

It  was  soon  found  that  some  ores  give  slightly  low 
results  by  this  method,  and  this  was  traced  to  solution 
of  a  little  tin  in  the  tartaric  acid  liquor.  It  may  be 
recovered  by  a  hydrogen  sulphide  treatment,  the  tin 
being  precipitated  as  sulphide  and  filtered  off,  together 
with  the  insoluble  matter.  Gentle  ignition  converts  the 
sulphide  to  oxide  without  loss. 

Ilmenite,  columbite,  and  monazite,  if  present,  are 
dissolved  by  the  bisulphate  fusion  and  subsequently 
dissolve  in  the  tartaric  acid  liquor.  Scheelite  dissolves 
completely,  and  no  separation  of  calcium  sulphate  occurs. 
If  much  copper,  bismuth,  or  molybdenum  is  present, 
the  ore  should  first  be  treated  with  20  c.c.  of  nitric 
acid  (sp.gr.  1.2),  the  residue  filtered  off,  washed  with 
hot  water,  ignited  wet,  and  fused  with  bisulphate. 
Arsenic  is  volatilized  on  igniting  tho  residue  from  the 
fusion,  but  large  quantities  of  mispickel  or  iron  pyrites 
cause  much  effervescence  and  consequent  danger  of  loss 
during  the  fusion,  so  that  it  is  better,  in  these  cases. 
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also,    to    give    the    ore    a    preliminary    treatment    with 
nitric   acid. 

Summary  of  Results 

The  table  gives  a  comparison  of  the  i-esults  obtained 
by  the  method  detailed.  After  the  removal  of  the 
wolfram,  the  stannic  chloride  solution  obtained  either 
by  fusion  or  solution  was  reduced  in  a  round  flask 
with  three  iron  nails  for  30  min.  after  the  color  of  the 
ferric  chloride  had  disappeared.  The  reduced  solution 
was  cooled  in  running  water  after  the  addition  of  a 
piece  of  clean  marble,  the  nails  were  removed  and 
washed  with  air-free  water,  and  the  solution  was 
titrated  with  a  weak  solution  of  iodine  (1  c.c.  =  0.002 
gm.  Sn,  approx.).  The  iodine  was  standardized  against 
pure  tin,  and  due  allowance  made  for  the  amount  of 
iodine  consumed  .by  the  nails  (this  correction  never 
amounted  to  more  than  0.3  c.c.  of  the  iodine  solution). 

The  synthetic  mixture  F  was  made  by  sliming  to- 
gether 20  gm.  of  a  pure  crystal  of  wolfram  and  1.6  gm. 
of  a  pure  crystal  of  tinstone. 


France's  Iron  and  Steel  Industry 

Under  the  name  of  Societe  Corporative  des  Mines  de 
fer  et  de  la  Siderurgie  des  regions  sinistrees,  a  com- 
pany has  recently  been  formed  in  France  for  the  pur- 
pose of  conducting  commercial  or  industrial  operations 
useful  in  bringing  about  the  reconstitution  and  reor- 
ganization of  the  iron  mines  and  steel  works  of  the  in- 
vaded regions,  says  a  consular  report. 

The  company  is  affiliated  with  the  Comptoir  Central 
d'achats  industriels  pour  les  regions  envahies,  and  has 
its  offices  with  that  organization  at  40  Rue  du  Colisee, 
Paris,  and  is  practically  a  technical  commission  of  the 
Comptoir  Central.  For  convenience,  however,  a  sepa- 
rate share  company  has  been  organized  Its  capital 
stock  of  l,000,000f.,  divided  into  2000  shares  of  500f. 
each,  is  held  by  iron-mining  and  steel  companies  own- 
ing properties  in  the  invaded  regions  of  France. 

The  society  is  administered  by  a  conseil  d'adminis- 
tration  (corresponding  to  the  board  of  directors  of  an 
American  corporation)  composed  of  not  less  than  lO 
and  not  more  than  25  members  elected  by  the  share- 
holders. The  present  board  of  directors  is  composed  of 
Edouard  Dreux,  civil  engineer,  No.  35  Boulevard 
Haussmann,  Paris  and  representatives  of  the  following 
companies: 

La  Societe  Civile  de  Joudreville,  No.  84  Rue  de  Lille, 
Paris. 

La  Societe  des  mines  de  fer  de  la  Mouriere,  No.  58 
Rue  de  Provence,  Paris. 

La  Societe  Anonyme  des  Forges  et  Acieries  du  Nord 
et  de  rE.st,  No.  10  Rue  Auber,  Paris. 

La  Compagnie  des  Forges  et  Acieries  de  la  Marine  et 
d'Homecourt,  a  Saint-Chamond   (Loire). 

La  Societe  Anonyme  des  Acieres  de  Micheville,  a 
Micheville  (Meurthe  et  Moselle). 

La  Societe  Anonyme  des  Hauts  Fourneaux  et  Fon- 
deries  de  Pont  a  Mousson,  Pont  a  Mousson  (Meurthe 
tt  Moselle  J. 

La  Societe  en  commandite  per  actions  Schneider  & 
Cie.,  No.  42  Rue  d'Anjou,  Paris. 

La  Societe  Metallurgique  de  Senelle-Maubeuge  (So- 
;eite  Anonyme)    Longwy    f Meurthe  et  Moselle). 

MM.  de  VVendel  &  Cie.,  Joeuf   (Meurthe  et  Moselle). 


La  Societe  des  Mines  de  Giraument,  No.  19  Rue  de  la'; 
Rochefoucauld,  Paris. 

The  new  company  is  making  estimates  of  the  raw ' 
material  and  equipment  that  will  be  needed  to  restore 
the  damaged  iron  mines  and  steel  works  in  the  northern 
and  eastern  part  of  France.  Its  method  is  to  gather  ; 
the  best  information  available  regarding  the  extent  to 
which  iron  mines,  blast  furnaces,  and  steel  works  have 
been  destroyed,  and  on  the  basis  of  this  data  prepare 
purchase  programs  covering  the  materials  needed  for 
replacement. 

These  programs,  when  approved  by  the  directors  of  , 
the  Societe  Corporative  des  mines  de  fer  et  de  la  Side- 
rurgie, are  turned  over  to  the  Comptoir  Central  d'achats 
for  execution.  The  Comptoir  Central  is  a  quasi-official 
organization,  and  is  authorized  to  purchase  any  and  all 
materials  for  the  reconstruction  of  the  invaded  regions 
out  of  funds  placed  at  its  disposal  by  the  French 
government. 

It  will  not  be  possible  to  gain  an  accurate  idea  of  the 
quantity  or  the  value  of  raw  materials  and  equipment 
needed  to  restore  the  iron  and  steel  industry  of  the  in- 
vaded regions  until  the  Germans  have  completely  evacu- 
ated the  Lorraine  sector.  The  size  of  the  task  may  be 
inferred  from  the  following  facts:  In  1913  France 
produced  21,714,000  tons  of  iron  ore,  of  which  19,800,- 
000  (90%)  came  from  the  Department  of  Meurthe 
et  Moselle,  in  which  are  the  iron  bases  of  Nancy, 
Longwy,  and  Briey.  The  last  two  regions,  which  fur- 
nished the  great  bulk  of  France's  iron  ore,  have  been 
in  the  control  of  the  enemy  since  the  beginning  of 
the  war. 

Of  the  5,300,000  tons  of  pig  iron  produced  in  French 
blast  furnaces  the  year  before  the  war  began,  86%  came 
out  of  the  blast  furnaces  of  the  north  and  east.  Of 
the  4,600,000  tons  of  steel  ingots  cast  from  French  con- 
verters and  furnaces  in  the  same  year,  3,390,000  tons 
came  from  the  regions  which  are  now  being  evacuated 
by  the  Germans  under  the  pressure  of  the  Allied  armies. 

Much  of  the  special  equipment  needed  in  the  restora- 
tion of  the  French  iron  mines,  blast  furnaces,  and  steel 
works  must  be  furnished  by  the  United  States. 


Board  Rules  on  Iron-Ore  Imports 

The  War  Trade  Board  announced  on  Nov.  11,  1918, 
that,  in  addition  to  the  general  license  PBF  No.  14, 
covering  the  importation  of  iron  ore  from  Sweden  and 
Spain,  when  coming  as  ballast  in  ships  returning  from 
those  countries,  licenses  may  be  issued  for  bringing  in 
a  total  of  70,000  tons  of  low-phosphorus  ore  from  Spain, 
Sweden,  Norway,  and  North  Africa,  provided  the  ore 
be  imported  and  entered  prior  to  July  1,  1919.  By  low- 
phosphorus  iron  ore  is  meant  ore  which  contains  .phos- 
phorus in  the  proportion  of  not  more  than  0.012% 
thereof  to  50 ^r  of  metallic  iron.  The  total  amount  of 
the  ore  thus  allowed  to  enter  will  be  allocated  by  the  Bu- 
reau of  Imports. 

Prospecting  for  Gold  in  Rhodesia  is  being  encouraged  to 
the  extent  that  the  expenses  of  prospectors  may  be  subsi- 
dized at  a  rate  not  to  exceed  $75  per  month.  The  scheme 
is  one  that  leaves  no  loophole  for  fi'aud,  the  allowance  being 
in  the  form  of  credit  notes  redeemable  for  stores.  The 
amount  received  is  sufTicient  to  accelerate  a  prospector's 
efforts  without  furnishing  him  with  anything  approaching 
a  competency. 
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Platinum  Licenses  Void 

The  rules  and  regulations  governing  the  handling  of 
platinum,  iridium,  and  palladium  have  been  suspended 
by  an  order  approved  by  the  Director  of  the  U.  S. 
Bureau  of  Mines.  That  section  of  the  explosives  regu- 
lations v^^hich  applies  to  ingredients  v^^hich  are  not  to 
become  a  part  of  an  explosive  has  been  revoked.  The 
order  in  this  connection  reads  as  follows: 

Because  no  longer  required  for  the  public  safety,  the  Director 
of  the  Bureau  of  :Mines  in  charge  of  explosives  regulation  has 
made  the  following  <  lianges  in  the  general  information  and  rul- 
ings under  the.  act  of  Oct.  6.  1917,  and  as  amended  by  the 
Sundry  Civil  Act  of  July  1,  1918: 

1.  All  regulations  relating  to  ingredients  not  used  or  in- 
tended to  be  used  in  the  manufacture  of  explosives  are 
revoked,  and  no  further  license  of  such  ingredients  will  be 
required. 

2.  All  regulations  relating  to  fireworks  are  revoked,  and 
no  further  license  of  preworks  will   be   required. 

3.  All  regulations  relating  to  platinum,  iridium,  and  palla- 
dium, and  compounds  thereof,  are  revoked,  and  no  further 
license  of  platinum,    iridium,   and   palladium  will  be   required. 

The  order  was  accompanied  by  the  following  state- 
ment from  C.  H.  Conner,  chief  of  the  platinum  section 
of  the  War  Industries  Board: 

The  effect  of  the  foregoing  order  is  to  render  void  any  licenses 
heretofore  issued  to  you  under  the  so-called  platinum  rules  and 
regulations,  dated  Aug.  17,  1018,  to  render  unnecessary  further 
compliance  with  said  rules  and  regulations,  and  to  terminate  the 
necessity  for  securing  further  licenses  thereunder. 
,  The  foregoing  order  shall  not  operate  to  relieve  any  per.son 
upon  whom  an  order  requisitioning  platinum,  iridium,  and  i)al- 
ladium,  or  compounds  thereof  may  have  been  served,  from  any 
obligation  imposed  upon  him  by  such  order. 

Cancellation  of  requisition  342,  covering  platinum,  is 

to   become    effective'  Dec.    1.      In   connection   with   the 

I     above,  it  may  also  be  noted  that  dental  platinum,  iridi- 

I  j    um,  and  palladium,  as  well  as  platinum  and  rhodium, 

I I  have  been   removed  from   the  export  conservation  list. 


War-Minerals  Program  Developing 

Although  no  complete  plan  has  been  formulated  at 
this  writing  (Nov.  22)  by  the  Secretary  of  the  Interior 
for  administering  the  War-Minerals  Act,  such  a  pro- 
gram is  rapidly  taking  form.  Some  features  of  the 
scheme  doubtless  will  be  affected  by  the  conference 
called  for  Nov.  27,  at  which  all  phases  of  the  chromite 
situation  will  be  presented.  The  Executive  order  con- 
veying the  administration  of  the  War-Minerals  Act  to 
the  Secretary  of  the  Interior  reads  as  follows: 

By  virtue  of  the  power  and  authority  vested  in  me  by  the  act 
of  Congress,  providing  further  for  the  national  security  and  de- 
fense by  encouraging  the  production,  conserving  the  supply,  and 
controlling  the  distribution  of  certain  ores,  metals,  and  minerals 
approved  Oct.  5,  I  hereby  direct  that  the  Secretary  of  the  In- 
terior shall  exercise  the  powers  and  authority  given  under  the 
act  to  the  President,  except  those  relating  to  duties  upon  imports. 

An  unusual  and  rather  amusing  feature  of  the  ordar 
was  the  fact  that  it  had  already  been  issued  a  week 
before  Secretary  Lane  himself  learned  the  powers 
granted  by  the  act  had  been  transferred  to  him.  By 
some    slip,    the    usual    notification    was    not    sent    out. 


The  Secretary  learned  of  the  matter  through  the  cor- 
respondent of  the  Engineering  and  Mining  Jounxal, 
whose  weekly  inquiries  at  the  White  House  regarding 
such  an  order  finally  were  rewarded  with  the  informa- 
tion that  it  hnd  been  i.ssued. 

The  last  clau.se  of  the  order,  which  excepts  the  powers 
referring  to  duties  upon  imports,  necessarily  had  to 
form  a  part  of  the  order,  as  such  powers  may  not  be 
delegated  by  the  President.  Practically  the  same  power 
is  conveyed,  however,  with  the  right  to  allocate.  By 
failing  to  allocate  any  imports  which  might  not  be 
desirable,  the  effect  would  be  practically  the  .same  as 
that  which  would  be  occasioned  by  a  prohibitive  tariff. 


Preference  List  No.  2  Kliminated 

A  long  step  toward  turning  the  transportation  of 
materials  back  into  normal  channels  was  made  on  Nov. 
20  by  a  partial  cancellation  of  priority  ratings.  The 
purport  of  the  long  legally  worded  order  is  set  forth 
in  the   following  announcement: 

The  priorities  division  of  the  War  Industries  Board  announces 
the  formal  cancellation  of  all  outstanding  priority  ratings,  whether 
by  certificate  or  automatic  rating,  cvctpting  those  for  the  Xavy. 
the  Emergency  Fleet  Corpora; ion.  raihoads.  (ilegraph.  and  tele- 
|)hone  companies. 

The  order  becomes  ettective  as  of  Nov.  ZZ,  191 S.  It  in  no  wise 
implies  cancellation  of  orders,  priority  directions,  and  requests, 
whatever  their  form,  having  l)een  entirely  disconnected  from  the 
placing  of  orders;  their  sole  purpose  and  function  b.-ing  to  define 
the  relative  importance  of  orders  when  placed.  Furthermore,  the 
full  force  and  effect  of  the  directions  prior  to  that  date  are  re- 
tained and  preserved  for  the  protection  and  benefit  of  those  who 
have  respected  and  observed  them. 

The  effect  of  the  cancellation  will  be  to  divert  to  civilian  needs 
on  an  equable  basis  vast  quantities  of  materials  in  the  obtaining 
of  which   the   military   program   of  the    nation    had   prior   claim. 

Applications  for  priority  certificates  may  still  be  made,  but 
will  be  granted  only  when  the  need  is  urgent  and  where  it  is 
clearly  in  the  public  interest.  Nevertheless,  the  priorities  divi- 
sion, under  the  new  order,  not  only  recognizes  the  paramount 
needs  of  the  Xavy,  Emergency  Fleet  Corporation,  railroads,  tele- 
graph, and  telephone  companies,  but  urges  the  industries  of  the 
country,  without  re.sort  to  priority  assistance,  to  speed  up  the 
production  and  delivery  of  oro'ers  for  the  repairing  of  public 
utilities,  manufacture  of  farm  implemeiits.  and  equipment  for  the 
production  and  distribution  of  food,  petroleum,  and  natural  gas 
pipe  lines,  and  other  facilities  ;  and  the  operation,  repair,  main- 
tenance, or  expansion  of  mines,  coke-oven  plants,  or  reduction 
plants,  smelteries,  and  furnaces  employed  In  the  production  of 
fuels,  metals,  and  metal  products. 

The  order  further  eliminates  completely  Preference  List  No.  2. 
issued  by  the  priorities  division  for  the  guidance  of  all  govern- 
inental  agencies  and  others  interested  in  the  production  and 
supply  of  fuel  and  electric  eneigy.  the  supply  of  labor,  and  the 
supply  of  transi)ortation.  From  time  to  time,  however,  the  pri- 
orities division  will  promulgate  such  rulings  and  make  such  sug- 
gestions and  requests  In  connection  with  priorities  in  the  produc- 
tion and  supply  of  fuel,  electric  energy,  labor,  and  transportation 
.■IS  changing  conditions  may   require 


All  outstanding  licenses  for  the  importation  of 
chrome  ore,  except  those  covering  shipments  from  Cuba. 
Canada,  and  Brazil,  have  been  revoked  by  the  War 
Trade  Board  as  to  shipments  from  abroad  after  Nov. 
11,  1918.  Hereafter,  no  licenses  will  be  issued  for  the 
importation  of  chrome  ore,  except  licenses  covering 
shipments  from  Cuba,  Canada,  and  Brazil. 


968 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  106,  Nj.  22 


Johi 


m  D.  Ryan  Resigns 

In  tendering  his  resignation  as  Second  Assistant 
Secretary  of  War  and  Director  of  Air  Service,  an- 
nounced on  Nov.  22,  John  D.  Ryan  made  the  following 
statement  in  his  letter  to  Secretary  Baker: 

I  feel  strongly  that,  now  the  war  is  over,  my  duty  lies  in  the 
line  of  my  former  work.  Labor  and  industry  of  the  country  must 
be  quickly  adjusted  from  a  war  to  a  peace  basis,  and  the  copper 
production  is  one  of  the  most  vital  to  the  country's  welfare.  I 
believe  I  can  do  much  in  helping:  to  bring:  about  stable  conditions, 
and  that  I  should  take  up  the  work  in-.mediately. 

In  his  reply,  the  Secretary  of  War  said : 

Realizing  the  very  great  importance  of  the  production  and  dis- 
tribution of  copper  in  the  reestablishment  of  our  national  civilian 
industry,  and  your  own  intimate  relation  to  this  great  business, 
I  reluctantly  acquiesce  in  your  aesire  to  return  to  it  and  to  ter- 
minate your  relations  as  Second  Assistant  Secretary  of  War  and 
Director  of  Air  Service. 

Last  May  President  Wilson  called  upon  Mr.  Ryan, 
president  of  the  Anaconda  Copper  Mining  Co.,  to  take 
charge  of  aircraft  production.  Resigning  his  private 
connections,  Mr.  Ryan  became  Director  of  Aircraft 
Production  and  chairman  of  the  Aircraft  Board.  Three 
months  later  he  was  appointed  to  the  positions  just 
resigned,  in  which  he  had  complete  charge  of  aero- 
nautics. Improvement  under  his  administration  was 
commented  upon  by  Charles  E.  Hughes,  in  his  report  on 
aircraft  production. 


The  November  Meeting  of  the  New  York 
Section  of  the  A.  I.  M.  E. 

The  New  York  Section  of  the  American  Institute  of 
Mining  Engineers  on  Wednesday  evening,  Nov.  20, 
held  a  joint  meeting  with  the  American  Institute  of 
Electrical  Engineers,  the  American  Society  of  Civil 
Engineers,  and  the  American  Society  of  Mechanical 
Engineers,  in  the  auditorium  of  the  Engineering  Socie- 
ties Building,  29  West  39th  St.,  New  York.  It  had 
been  announced  that  J.  Leonard  Replogle,  director  of 
steel  supplies  of  the  United  States  War  Industries 
Board,  would  address  the  meeting  on  "The  Demand 
for  Steel  and  the  Conservation  of  Steel."  Pressure  of 
official  business  in  Wa.shington  prevented  Mr.  Replogle's 
attendance,  and  Albert  C.  Ritchie,  counsel  for  the  War 
Indu.stries  Board,  addressed  the  meeting.  Owing  to 
the  end  of  European  hostilities  and  the  cancellation  of 
war  orders — e.specially  by  many  subcontractors — Mr. 
Ritchie  changed  the  topic  slightly  and  spoke  on  "The 
Demand  for  Steel  and  the  Maintenance  of  Production," 
He  said  in  part: 

"During  the  first  half  of  1918,  17,000,000  tons  of 
steel  was  produced,  and  it  was  estimated  that  the  re- 
quirements of  the  second  half  would  be  21,000,000  tons. 
The  total  produced  under  normal  conditions  in  six 
months'  time  would  have  been  4,000,000  tons  less  than 
was  then  required  for  war  purposes  alone. 

"We  now  have  an  annual  capacity  of  producing  45 
million  tons  of  steel,  and  apparently  no  ready  market 
to  absorb  this  production.  The  War  Industries  Board 
will  continue  to  give  help  and  supervise  steel  production 
until  conditions  readjust  them.selves.  The  removal  of 
the  present  limitation  for  the  use  of  steel  in  non- 
e.«.'*ential  industries,  and  renewed  activity  in  building 
conHtruction,  will  consume  a  large  amount.  The  only 
priority  retained  will  be  for  Army  and  Navy  recjuire- 
ments  both  here  and  abroad." 


Capt.  P.  E.  Dulieux,  of  the  French  High  Commission, 
said  that  at  the  beginning  of  the  war  Germany  was 
very  short  of  steel  and  needed  it  for  war  purposes. 
For  this  reason  she  grabbed  the  iron  mines  and  steel 
plants  in  Belgium  and  northern  France. 

In  1913  France  produced  five  million  tons  of  pig  iron 
and  also  imported  some  from  Spain  and  Algiers.  The  ; 
German  invasion  effectually  destroyed  over  80%  of  the  I 
iron-producing  capacity,  so  that  during  the  war,  to  ad- 
vance supplies  for  the  troops,  railroads  in  other  parts 
of  France  had  to  be  torn  up  and  taken  to  the  front. 
These  must  now  be  replaced.  The  total  requirements 
of  France  are  about  eight  million  tons,  which  must  be 
supplied  by  the  United  States  and  England,  and  new 
equipment  is  likewise  required  for  the  reconstruction  of 
the  French  steel  mills.  With  Alsace  and  Lorraine  in 
their  possession,  and  by  means  of  combinations  of  the 
steel-producing  interests  similar  in  form  to  the  United 
States  Steel  Corporation,  France  will  become  a  com- 
petitor of  the  other  countries  in  the  production  of  steel 
and  within  a  few  years  will  be  in  a  position  to  meet 
possible  German  competition  in  neutral  countries. 


Societe  Minerais  et  Metaux 

The  Societe  Minerais  et  Metaux,  with  a  capital  of 
10,000,000  francs,  was  organized  (August,  1917),  at  the 
suggestion  of  the  French  Ministry  of  Commerce  and  In- 
dustry, and  has  for  its  principal  objects:  (1)  The  deal- 
ing in  ores,  metallurgical  products,  and  metals;  (2) 
establishment  of  close  relations  with  the  mineral  and 
metallurgical  industries  of  the  Allied  countries,  free 
from  any  Germanic  influence;  (3)  development  in 
France  of  the  mining  and  metallurgical  industries. 

The  company  is  a  cooperative  organization  of  metal 
producers,  its  object  being  to  keep  them  in  contact  with 
the  producers  of  the  world  and  fully  informed  as  to  the 
statistical  data  of  the  mining  and  metallurgical  indus- 
tries. 

This  company  comprises  among  its  shareholders  26 
French  mining  or  metallurgical  companies  representing 
interests  in  France,  Spain,  Mexico,  Algeria,  Tunis, 
Serbia,  Chile,  Bolivia,  Itt\ly,  and  Russia.  Its  directors 
are  eminent  in  the  mining,  metallurgical,  banking,  and 
industrial  circles  of  France. 

The  Societe  is  now  selling  lead  for  all  purposes  to 
the  French  and  British  governments.  It  purposes  de- 
veloping this  trade;  and,  being  in  a  particularly  favor- 
able position  to  know  in  detail  the  metal  necessities  in 
France,  to  act  as  agent  for  the  purchase  and  sale  of  ores 
and  metals.  This  association  of  French  producers  rep- 
resents today  an  output  of  about  200,000  tons  of  lead, 
40,000  tons  of  copper,  and  50,000  tons  of  zinc. 

The  Societe  expects  to  institute  research  work  on  a 
large  scale  and  to  organize  laboratories  for  this  purposo. 
It  is  its  intention  to  compete  on  all  points  with  the  Ger- 
man organizations  having  similar  objects  which  ex- 
isted in  Europe  before  the  war. 

The  directors  of  the  company  are:  MM.  G.  Teissier; 
R.  G.  Levy;  E.  Paraf;  A.  Vincent;  W.  d'Eichthal;  F. 
Robellaz,  and  F.  Ledoux.  The  mining  and  metallurgical 
companies  that  are  participating  are  the  following: 
Societe  Miniere  &  Metallurgique  de  Penarroya;  Societe 
d'Affmage    de    Metaux;    Compagnie    des    Mines    d'Ain- 
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Barber;  Association  Miniere;  Ste  des  Mines  de  Zinc 
d'Ain-Arko;  Compagnie  du  Boleo;  Compagnie  frangaise 
des  Mines  de  Bor;  Corocoro  United  Copper  Mines,  Ltd.; 
Ste  des  Mines  de  Fedj-el-Adoum;  Societe  des  Mines  de 
Zinc  de  Guergour;  Compagnie  des  Mines  de  Huaron ; 
Societe  Miniere  du  Kanguet;  Comptoir  Lyon  Alemand; 
Compagnies  des  Minerais  de  fer  Magnetique  de  Mokta-el- 
Hadid;  Societe  Anonyme  des  Mines  de  Malfidano;  Com- 
pagnie des  Mines  d'Ouasta  et  de  Mesloula;  Societe  des 
Mines  de  Parzan;  Compagnie  Industrielle  du  Platine; 
Ste  Anonyme  des  Mines  &  Fonderies  de  Pontgibaud; 
Ste  des  Mines  d'Antimoine  de  Rochetrejoux;  Ste  des 
Anciens  Etablissement  Sopwith ;  Ste  f ranqaise  d'etudes 
et  d'entreprises;  Ste  des  Mines  du  Djebel-Ressas;  Ste 
Anonyme  frangaise  du  Djebel-Hallouf ;  Societe  Anonyme 
des  Mines  &  Usines  de  Peyebrune;  Compagnie  La  Cruz. 


Australian  Metal  Production 

Melbourne  Correspondence 

The  conclusion  of  negotiations  for  the  purchase  of  the 
surplus  copper  production  till  the  end  of  the  present 
year,  which  really  means  the  yield  from  ore  secured  to 
the  end  of  September,  occasioned  a  feeling  of  relief 
on  the  part  of  Australian  producers,  but  the  uncertainty 
will  again  be  manifested  in  the  near  future,  although 
a  general  air  of  optimism  is  apparent.  The  value  of 
the  Australian  output  at  present  prices  is  approximately 
I    £5,000,000  per  annum. 

As  previously  reported,  the  exportable  output  of  zinc 
concentrates  has  been  sold  to  the  imperial  authorities 
for  the  period  of  the  war  and  10  years  afterward.  Vhis 
covers  300.000  tons  of  concentrates  annually. 

The  Australian  production  of  lead  amounts  to  about 
175,000  tons  per  annum,  and  the  exportable  output  to 
the  end  of  1918  has  been  sold  to  the  British  Ministry 
of  Munitions,  with  the  exception  of  lead  for  the  markets 
of  the  East.  As  with  zinc  and  copper,  large  accumula- 
i  tions  of  lead  are  awaiting  shipment,  and  this  fact  makes 
the  extension  of  the  present  agreement  more  difficult. 

The  formation  of  the  Tin  Producers'  Association  on 
the  same  lines  as  the  zinc  and  copper  associations  has 
been  approved.  An  embargo  has  been  placed  on  the  ex- 
portation of  tin  ores  and  concentrates,  and  in  future  all 
locally  produced  tin  ore  and  concentrates  will  be  smelted 
!    in  Australia. 

The  Wallaroo  and  Moonta  mines  have  produced,  in  the 
last  half  century  and  more,  over  300,000  tons  of  fine 
copper,  and  although  operations  are  now  being  carried 
on  at  varying  depths  to  3000  ft.,  the  company  has  still 
a  good  lease  of  life.  At  Moonta,  although  large  sums 
have  been  spent  in  prospecting,  no  new  discoveries  have 
been  made,  and  work  is  now  confined  to  the  extraction 
of  ore  in  the  upper  levels  of  the  mine.  The  Wallaroo 
mines  now  yield  the  bulk  of  the  ore.  The  ore  raised 
at  Wallaroo  during  the  first  half  of  191S'  averaged  3.95^c 
copper,  whereas  the  Moonta  qu'-.ta  averages  only  2.7%. 
After  preliminary  treatment  and  concentration,  the  ton- 
nages from  the  two  properties  sent  to  the  smelting  works 
were  respectively  29,586  tons,  averaging  8.69  V,  and 
4396  tons,  averaging  13.919c.  In  addition.  404  tons  of 
precipitate,  averaging  68.81 ''c,  was  produced  at  Moonta. 
The  smelting  works  treated  35,371  tons  of  ere,  con- 
centrate, and  precipitate,  producing  3,804  tons  of  re- 
fined  copper.      The   refinery   also   treated    864   tons   of 


blister  from  Mount  Cuthbert  mine,  North  Queensland. 
The  Waihi-Paeroa  Gold  Extraction  Co.,  of  New  Zea- 
land,  which  erected  a  modern  plant  in  1911  for  the 
treatment  of  the  tailings  and  silt  washed  down  the 
Ohinemuri  River  from  the  Waihi  and  Karangahake  bat- 
teries, has  decided  to  go  into  liquidation.  Nearly  £80,- 
000  was  spent  on  plant  and  equipment.  The  yield  of 
gold  from  the  treatment  of  922,000  tons  to  the  end 
of  1916  was  valued  at  £279,375,  but  only  £18,750  has 
been  distributed  among  shareholders. 


Shipping  Australian  Metals 

Sydney  Corrp:spondence 

Australia  pays  part  of  her  debts  by  tho  export  of 
lead,  copper,  tin,  and  zinc.  Local  consumption  is  in- 
significant. Recently  published  figures  of  metal  exports 
for  the  last  two  years  show  that  the  dearth  of  ships 
has  caused  stocks  to  accumulate.  In  the  y»*r  ended 
June  30,  1917,  about  38,000  tons  of  copper  was  shipped, 
and  in  the  year  ended  June  30,  1918,  only  29,000  tons. 
Assuming  the  annual  output  to  be  40,000  tons,  this 
would  leave  a  stock  of  about  13,000  tons  of  June  30,  1918. 
A  few  shipments  have  been  made  since  June  last,  but 
not  enough  to  keep  pace  with  the  production  since  that 
date.  It  seems  likely  that  by  the  end  of  the  year  the 
stocks  will  be  still  greater.  The  quantity  is  not  large 
according  to  American  ideas,  but  it  is  about  33*^^  of 
the  whole  output  of  the  commonwealth.  The  lead  stocks 
are  larger,  for,  though  lead  has  had  the  preference  for 
export  on  copper  and  zinc,  the  production  has  been 
quadruple  that  of  copper.  In  1917-18  only  about  120,000 
tons  was  lifted,  leaving  at  least  40,000  tons  in  stock. 

Zinc  concentrates  are,  of  course,  increasing  greatly 
in  amount,  and  no  figures  can  now  be  given  of  these 
stocks.  Production  of  zinc  concentrates  is  bound  up 
with  the  production  of  Broken  Hill  lead  concentrates, 
and  though  not  all  of  the  current  zinc  sands  are  con- 
centrated at  present,  stocks  still  grow. 

The  programme  of  shipbuilding  laid  out  for  Australia 
is  a  fine  one,  and  there  seems  every  prospect  of  its 
being  carried  out  well.  The  60-odd  ships  being  built 
in  Australia  and  in  America  for  the  commonwealth,  will 
not  be  able  to  help  much  before  the  end  of  next  year, 
though  some  of  the  American-built  ships  are  arriving 
monthly.  There  is,  of  course,  far  more  other  weight  to 
lift  than  metals.  Wheat  alone  is  said  to  be  over  five 
million  tons  today — without  the  harvest  due  early  in 
1919 — and  there  are  vast  quantities  of  wool,  meat,  and 
other  produce  waiting  shipment.  Australia's  pre-war 
annual  clearance  of  approximately  11  million  shipping 
tons  just  about  sufficed  for  production,  and  now  the 
annual  clearances  are  rather  less  than  half  this  amount. 
Suggestions  have  been  made  to  use  such  ships  as  are 
available  for  the  shorter  sea  route  to  San  Francisco  or 
Vancouver.  Though  this  might  shift  a  larger  amount 
from  Australia  than  by  taking  the  ships  to  England,  it 
would  impose  a  heavy  buiden  on  the  railways  of  the 
United  States  and  Canada. 

So  far  as  the  lead-  and  copper-producing  interests 
are  concerned,  the  establishment  of  the  "Associations" 
dealing  with  the  outputs  as  a  whole,  has  been  of  the 
greatest  benefit.  In  no  other  way  would  such  excellent 
business  with  the  Imperial  Government  have  been 
made  possible. 
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The  Prospect  for  the  Metals 

WE  HAVE  previously  expressed  the  opinion  that 
eventually  there  is  going  to  be  a  great  demand 
for  the  metals  for  reconstruction  purposes,  for  the 
replenishing  of  the  depleted  stocks  of  goods  for 
ordinary  commercial  purposes,  and  for  new^  construc- 
tion for  the  institution  of  industrial  economies,  such 
as  a  more  general  use  of  water-power,  etc.  But  before 
that  is  to  be  expected  we  regard  it  as  inevitable  that 
there  will  be  a  period  of  readjustment,  during  which 
there  will  be  lower  prices.  Such  markets  as  have  been 
free  to  do  so,  especially  zinc  and  antimony,  and  even 
tin,  in  spite  of  its  restrictions,  have  already  been  re- 
flecting this.  However,  there  is  considerable  reason 
to  expect  irregular  conditions,  and  while  most  metals 
may  go  down,  some  may  hold  at  their  present  levels 
and  others  may  even  rise.  Thus  the  demand  for  silver 
for  financial  purposes  may  perhaps  maintain  its  present 
price,  while  the  acute  shortage  of  platinum  may  not 
inconceivably  result  in  a  rise  in  its  market  when  it 
becomes  quite  free.  But  nobody  entertains  any  such 
expectation  with  regard  to  iron,  copper,  lead  and  zinc. 

The  continuance  of  control  of  these  metals  (which 
never  has  been  more  than  partial  in  the  case  of  zinc) 
by  the  War  Industries  Board  gives  rise  to  some  misun- 
derstanding as  to  just  what  it  means.  That  body  did 
not,  for  example,  ever  fix  the  price  for  copper  in  the 
sense  that  it  guaranteed  it  for  a  certain  period.  It 
fixed  a  maximum  above  which  sellers  might  not  go. 
The  hanging  of  the  price  at  that  maximum  meant  that 
at  no  time  was  there  enough  copper  to  satisfy  the  de- 
mand, and  persons  desiring  copper  had  to  be  rationed. 
If  there  had  been  at  any  time  more  than  enough  copper, 
the  price  would  have  receded  from  the  stipulated  maxi- 
mum price,  just  as  high-grade  zinc  declined  below  the 
maximum  price  of  12c.  that  was  fixed  for  it. 

Now,  the  War  Industries  Board  in  making  a  new 
agreement  with  the  copper  producers  whereby  the 
latter  promise  to  maintain  production  and  not  to  reduce 
wages,  the  board  reaffirming  the  price  of  26c.,  does  not 
say  that  it  will  maintain  that  price,  which  it  could  do 
only  by  buying  all  the  copper  that  was  offered  to  it, 
but  apparently  means  only  that  it  will  not  resell  any 
copper  over  which  it  has  control  at  less  than  that  price, 
and  sanctions  the  producers'  concertedly  asking  that 
price  and  getting  it  if  they  can;  whereupon  the  pro- 
ducers acted  accordingly,  i.e.  unitedly  agreed  to  de- 
mand and  hold  out  for  26c.  This  is,  of  course, 
directly  in  line  with  the  oft-repeated  efforts  of 
large  producers  in  the  past  to  starve  consumers  into 
paying  what  they,  the  producers,  would  like  to  have. 
The  solution  of  such  a  policy  will  be  now,  as  hereto- 
fore, whether  the  producers  prefer  to  have  money  or 
own  unsold  copper,  or  how  long  and  to  what  extent 
it  may  be  advisable  to  lug  accumulations  of  copper. 

It  will  be  perceived  immediately  that  the  agreement 
exacted   by   the   War    Industries    Board   that   the    pro- 


ducers shall  maintain  production  does  not  match  at 
all  with  the  price  prog'ram.  Washington,  however, 
seems  to  be  in  mortal  terror  in  facing  any  readjust- 
ment of  labor,  either  as  to  employment  or  rates  of 
wages,  and  therefore  passes  the  buck  to  the  producers, 
who  will  pass  it  on  to  the  primary  manufacturers,  who 
will  pass  it  on  to  the  secondaries,  who  will  pass  it  on 
to  the  consumers.  But  while  the  War  Industries 
Board  institutes  this  policy,  the  Railway  Administra- 
tion, which  is  a  large  consumer,  says  that  it  will  not 
pay  present  prices  for  anything,  including  copper,  ex- 
cept labor.  We  do  not  think  that  the  copper  pro- 
ducers are  under  any  illusions  as  to  the  outcome.  They 
can  see  the  time  near  at  hand  when  stocks  of  refined 
will  begin  to  pile  up,  besides  the  stocks  of  crude  that 
they  have  already;  with  three  months  of  high-cost  pro- 
duction of  the  mines  on  the  road  to  them;  with  a 
maintenance  of  high-cost  production;  and  with  no 
buyers  in  sight.  Their  real  attitude  toward  the  main- 
tenance of  the  status  quo,  including  an  officially  sanc- 
tioned asking  price,  is  doubtless  that  it  affords  a 
breathing  spell,  during  which  everybody  will  have  a 
chance  to  see  more  clearly  what  ought  to  be  done  next. 

We  have  previously  expressed  the  opinion  that  even 
if  there  had  been  no  war  the  world's  consumption  of 
copper  would  naturally  have  been  as  large  as  it  was  in 
1918.  This  would  have  been  so  if  the  old  rule  that 
copper  consumption  about  doubles  every  10  years  had 
held  good.  We  look  forward  to  a  great  demand  for 
copper  after  the  period  of  readjustment,  but  it  will 
not  begin  with  the  price  for  the  metal  at  the  present 
nominal  level.  Any  idea  of  a  prolonged  maintenance  of 
that  level  is  simply  preposterous. 

The  situations  in  steel  and  lead  are  not  dissimilar 
to  what  exists  with  respect  to  copper.  The  steel  pro- 
ducers are  perhaps  better  sold  ahead  than  producers 
of  either  copper  or  lead.  The  lead  producers  are  more 
disposed  to  face  the  facts  than  are  the  copper  pro- 
ducers and  make  reductions  in  price,  acting  con- 
certedly, with  allocation  of  orders,  until  such  time  as 
free  competition  may  be  restored.  Here  again  a  de- 
termining factor  will  be  the  quantity  of  unsold  stock 
they  will  be  willing  to  carry.  Another  important  con- 
sideration in  the  lead  situation  is  that  the  mines  are 
probably  less  able  to  maintain  production  than  are  the 
copper  mines,  more  serious  inroads  upon  their  de- 
veloped resources  having  been  made. 

Zinc  has  conditions  peculiar  to  itself.  It  is  the  only 
one  of  the  major  metals  that  has  had  a  free  market 
during  the  whole  period  that  the  United  States  was 
at  war,  and  is  the  only  one  that  has  had  an  accumula- 
tion of  marketable  product  in  producers'  hands.  The 
industry  stands  immensely  overbuilt  as  to  smelting 
capacity  and  overdeveloped  as  to  mining  and  milling 
capacity,  with  the  prospect  that  plant  to  the  value  of 
many  millions,  into  which  was  put  much  of  the  profit 
of    1915-17,   will    have   to   be   written   off.      Even   the 
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i   liminished  production  of  1918  has  had  to  be  absorbed 
0  a  considerable  extent  by   foreign  consumption,   for 
he  supply  of  which  British  and  Japanese  competition 
s  increasing   (with  the  prospect  that  Belgian  will  ere 
ong  be  resumed),  while  of  the  domestic  a  large  pro- 
)ortion    has    been    for    brass-making    for    ammunition 
';hat  will  be  summarily  suspended.     At  the  same  time 
-    ;he    industry    experiences    internal    competition    from 
[nining  districts  possessing  rich  ore  and  metallurgical 
liistricts  enjoying  favorable  conditions  that  are  bound 
to  be  influential  factors.     It  is  true  that  labor  condi- 
Itions,  both  in  zinc  mining  and  in  zinc  distilling,  have 
[been  almost  intolerable,  and  during  1918  the  price  for 
the  metal  has  been  most  of  the  time  below  what  was 
reasonably    regarded   as   the   equivalent   of   5c.   spelter 
before  the  war.     But  that  did  not  prevent  the  market 
|last   spring    from    going    down    to    6jC.,    reckoned    as 
lequivalent  to  34C,  before  the  war.     Of  one  thing  we 
may  be  fairly  certain,  which  is  that  a  further  decline 
in  the  price  for  zinc  will  be  followed  by  prompt  clos- 
ings of  mines  and  works,  with  the  simple  explanation 
of   "non   possumus,"   and    it    is    not   unlikely   that   we 
shall   see   the   earliest   readjustment   in   this   industry, 
which  is  not  to  imply  that  it  will  be  painless. 
I     In  copper  especially  there  will  be  new  international 
|conditions.     We  are  going  to  be  confronted  by  coUec- 
jtive  buying  from  abroad.     In  Great  Britain  there  has 
already  been  formed  a  big  metals  company,  while  in 
France  an  association  has  been  organized.     These  will 
be  met  by  an  American  selling  corporation  or  associa- 
tion, in  which  producers  will  unite  under  the  permission 
of  the  Webb  law.    The  conducting  of  international  busi- 
ness among  such  powers,  and  the  reactions  upon  domestic 
business,  will  without  doubt  develop  highly  interesting 
things.     In  the  meanwhile,  there  are  no  buyers,  either 
[  foreign  or  domestic,  and  there  is  a  general  reluctance 
I  among  politicians  to  admit  that  industrial  business  can- 
not be  resumed  at  the  price  scales  of  a  war  basis,  in 
which  cost  did  not  enter  so  much  into  the  calculations 
I  as  exigency.     But  whatever  be  the  reluctance  on  the 
j  part  of  anybody,  or  whatever  desire  there  may  be  to 
i  compel  the  public  to  pay  the  piper,  it  will  be  the  force 
of  circumstances  that  will  drive. 


Department,  well-informed  people  were  doubtful  as  to 
the  wisdom  of  the  choice.  However,  Mr.  McAdoo, 
without  being  a  great  Secretary  of  the  Treasury, 
formulating  great  financial  principles,  has  nevertheless 
been  a  sound  and  able  one  in  a  period  of  great  emer- 
gency, and  especially  has  he  proved  himself  to  be  a 
great  executive.  The  country  owes  him  a  wealth  of 
gratitude  for  his  opposition  to  the  ruinous  plans  of  the 
ignorant  Mr.  Kitchin,  if  for  nothing  else.  It  will  be 
fortunate  if  the  President  selects  a  successor  to  Mr. 
McAdoo  who  will  be  as  good  as  he. 

The  departure  of  Mr.  McAdoo  will  become  a  matter 
of  greater  regret  if  it  prove  true,  as  has  been  suggested, 
that  the  mystery  in  his  case  is  his  opposition  to  gov- 
ernmental appropriation  of  the  railways  and  telegraphs, 
to  which  the  Administration  is  said  to  be  committed. 


The  Retirement  of  Mr.  McAdoo 

MR.  McADOO  this  week  added  another  to  his  bag 
of  offices,  when  he  was  appointed  a  member  of 
the  Reconstruction  Board.  Mr.  McAdoo's  capacity  for 
office  holding  was  exciting  the  admiration  of  the  world, 
when  on  Nov.  22  his  resignation  was  announced,  to 
the  great  surprise  of  everybody.  The  real  reason  for 
his  relinquishment  of  his  great  powers  is  a  mystery. 
Mr.  McAdoo  has  done  things  for  which  he  has  been 
properly  criticized,  but  those  have  been  greatly  out- 
weighed by  the  things  that  he  has  done  well.  He 
has  been  an  efficient  executive  and  a  useful  public 
servant  in  a  time  of  crisis. 

Mr.  McAdoo,  who  was  a  lawyer  by  education  and 
training,  first  became  generally  known  as  the  promoter 
of  the  company  that  built  the  tunnels  under  the  North 
River.  The  tunnels  were  completed  and  put  in  opera- 
tion, but  the  enterprise  was  not  successful  financially. 
Entering    upon    the    administration    of    the    Treasury 


Ventilation  of  Metal  Mines 

AIR  is  such  an  invisible  substance,  and  is  so  ap- 
parently able  to  take  care  of  itself,  that  it  is  not 
surprising  that  the  metal  miner  should  undertake  its 
regulation  last  among  the  common  demands  that  press 
upon  his  attention.  The  air  in  a  heading  or  stopc 
must  often  reach  a  condition  that  prevents  a  candle 
from  burning  before  steps  are  taken  to  better  the 
ventilation.  Even  under  these  conditions  acetylene 
lamps  have  been  used  because  they  would  operate  where 
caJidles  would  not.  Only  under  the  most  extreme  cir- 
cumstances would  ventilating  pipe  and  blowers  be 
installed.  Too  much  reliance  has  been  placed  upon  the 
efficacy  of  ventilation  produced  by  the  exhaust  from 
air  drills.     Happily,  this  condition  is  rapidly  passing. 

Mr.  Mitke's  article  in  this  issue  is  a  good  one.  It 
reviews  the  field  in  a  way  that  will  be  appreciated  by 
mining  engineers  and  operators.  We  concur  in  his 
opinion  that  a  quantity  standard  is  the  most  practicable. 
Under  coal-mining  conditions  a  quality  standard  is 
probably  best,  but  there  is  little  need  in  the  majority  of 
metal  mines  to  undertake  the  regular  analysis  of  the 
air  in  the  mine,  although  abnormal  conditions  may 
necessitate  this  procedure  at  times. 

The  "good  working  atmosphere"  that  Mr.  Mitke 
defines — a  temperature  of  78°,  a  relative  humidity  of 
80%,  a  velocity  of  125  ft.  per  min.  and  350  cu.ft.  per 
minute  per  man — can  usually  be  readily  attained. 
Mechanical  ventilation  is  necessary  for  proper  control, 
and  this  point  has  been  thoroughly  discussed.  We 
agree,  also,  with  the  necessity  for  the  working  out  of 
the  ventilation  problem  for  the  mine  as  a  whole,  both 
for  developing  and  for  stoping.  The  insistence  upon 
the  standardization  of  small  ventilating  equipment  is 
a  good  point.  The  relative  merits  of  metal  and  canvas 
air  pipes  are  discussed. 

After  all,  improvements  in  underground  conditions 
must  find  a  measure  upon  the  cost  accounts.  The  test 
of  time  as  well  as  the  operating  results  secured  under 
a  "good  working  atmosphere"  have  been  applied  to 
Mr.  Mitke's  work  and  show  in  no  uncertain  manner  that 
attention  to  ventilation  pays.  Mine  ventilation,  held  in 
such  casual  estimation  in  many  instances,  has  an  im- 
portant significance  in  operating  economy  when  sub- 
jected to  painstaking  engineering  inve.stigation  and 
followed  up  by  an  adequate  installation. 
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The  Postal  and  Telegraphic  Service 

MR.  McADOO.  as  Director  General  of  the  American 
Railway  Express  Co.,  this  week  ordered  an  in- 
crease in  express  rates,  and  thus  added  something  to 
the  cost  of  living.  Mr.  Burleson,  as  Postmaster  General 
and  Administrator  of  the  telegraphs,  announced  a 
reduction  in  the  rates  on  telegraphic  night  messages, 
which  was  supposed  to  win  plaudits  from  the  public 
as  something  contributing  to  reduction  in  the  cost  of 
living.  However,  I\Ir.  Burleson's  announcement  had  a 
string  to  it  in  the  form  of  the  proviso  that  night 
messages  at  the  reduced  rate  are  to  be  delivered  by 
letter  carriers.  If  anybody  wants  the  usual  delivery, 
that  the  telegraph  companies  heretofore  have  afforded, 
he  must  pay  the  full  "fast  rate"  on  his  message.  For 
practical  purposes,  in  business  affairs,  this  is  equivalent 
to  an  abolition  of  the  night  rate,  for  nobody  having 
in  mind  what  happens  to  letters  in  Mr.  Burleson's  mail 
service  is  going  to  take  chances  on  that  kind  of  delivery. 
Thus  ]\Ir.  Burleson,  instead  of  contributing  toward  a 
reduction  in  the  cost  of  living,  is  in  all  probability  add- 
ing, like  Mr.  McAdoo,  his  quota  of  increase.  It  used 
to  be  "The  public  be  damned."  Now  it  is  "The  public 
be  humbugged." 

It  was  a  shock  to  every  thoughtful  citizen  to  hear 
last  week  that  Mr.  Burleson  had  taken  over  the  cable 
companies,  and  that  at  a  time  when  the  war  was  prac- 
tically, if  not  technically,  over,  and  there  was  no  con- 
ceivable reason  why  such  a  seizure  sh'^uld  then  be 
made.  Mr.  Burleson's  reasons,  as  stated  by  himself, 
are  in  no  wise  convincing.  To  the  plain  citizen  it  looks 
like  a  step  to  take  into  governmental  hands  the  last 
of  the  public  services  while  there  was  still  a  right 
to  do  so,  regardless  of  whether  that  right  conformed 
to  the  spirit  of  the  law  or  not.  The  cable  service  has 
heretofore  been  efficient  and  satisfactory.  We  shudder 
to  think  what  Mr.  Burleson  will  make  of  it.  For  what 
purpose  does  he  wish  to  demoralize  the  postal,  tele- 
graph, telephone,  and  cable  services?  Do  the  people 
want  poor  service  instead  of  good? 


Thursday,  Nov.  21,  will  go  down  in  history  as  the 
day  upon  which  the  German  fleet  sailed  toward  the 
Firth  of  Forth  between  two  long  lines  of  British  war- 
ships to  surrender.  Events  follow  one  another  with 
rapidity  in  these  days,  but  the  far-reaching  significance 
of  the  event  strikes  home  to  every  thoughtful  person. 
There  was  no  cheering,  nor  outward  sign  of  elation 
from  the  British.  The  greatness  of  the  sacrifice  on  the 
part  of  the  British,  the  grimness  of  this  grim  war,  left 
no  room  for  the  customary  outbursts  of  feeling.  The 
fangs  of  the  snake  have  been  drawn.  It  cannot  strike 
again. 

Accident  prevention  pays.  A  proper  record  of  ac- 
cidents, a  careful  and  consistent  study  of  this  record, 
together  with  the  fullest  use  of  the  deductions  made,  is 
urged  by  D.  E.  Charlton  in  an  excellent  article  in  an- 
other part  of  this  issue.  Mr.  Charlton  speaks  from 
experience  and  touches  upon  some  of  the  vital  points 
in  practical  accident  prevention.  Keeping  records  is, 
after  all,  only  a  mean.s  to  an  end.  Unless  there  is 
a  definite  decrea.se  in  accidents,  .such  records  serve  only 
to  sati.sfy  statisticians.  Keeping  the  workers  in  close 
touch   with   .safety  progress   is   recognized   by  superin- 


tendents and  managers  as  necessary.  Education  is,  a 
Mr.  Charlton  says,  the  solution  of  the  safety  problerr 
but  it  must  have  its  beginnings  in  the  thorough  under 
standing  of  underground  conditions  by  the  miners  an 
other  workers,  as  well  as  by  those  in  direct  charg 
of  mining  operations. 

BY  THE  WAY  ! 


Those  who  with  a  love  of  nature  combine  a  passioi 
for  statistics  will  find  a  recent  bulletin  of  the  U.  S 
Geological  Survey  on  gems  and  precious  stones  a  source 
of  innocent  pleasure.  They  will  learn  that  quartz,  fo 
instance,  masquerades  under  200  different  names,  a! 
of  them  English.  Garnet  is  a  poor  second,  with  onh 
54.  Opal,  corundum  and  feldspar  follow,  their  aliase: 
ranging  in  number  from  46  to  35;  and  spinel,  beryl 
topaz,  and  half  a  dozen  others  smell  just  as  sweet  b^ 
any  one  of  a  dozen  or  two  different  monakers. 


"For  the  sin  ye  do  by  two  and  two  ye  must  pay  fpi 
one  by  one"  wasn't  intended,  of  course,  by  the  emineni 
bard  who  wrote  the  verse,  to  apply  to  the  Democratic, 
Administration,  says  David  Lawrence  in  the  Evening 
Post;  but  that  is  just  about  how  Secretary  Houston  oi 
the  Department  of  Agriculture  must  have  felt  when  th( 
editors  of  twoscore  farm  and  agricultural  publications 
whom  he  had  asked  to  cooperate  with  him  in  telling  the 
farmer  what  must  be  done  in  the  reconstruction  pe- 
riod bluntly  confessed  that  the  operation  of  the  Postal 
Zone  law  was  hampering  and  stifling  them. 

Sir  John  Pettus,  who  wrote  on  assaying  back  in  the 
seventeenth  century,  evidently  had  his  bad  moments. 
He  had  probably  just  let  the  cupels  freeze,  or  done  some- 
thing similar,  when  he  set  down  his  ideas  on  litharge. 
Says  he:  "This  word  is  written  littarge,  and  by  some 
lithargy;  and  that  signifies  the  public  office  of  devotions, 
litturgy,  and  the  sleepy  disease,  lethargy.  And  I  wish 
that  the  plenty  of  our  littarge  or  lithargy  may  raise  up 
our  litturgical  devotions  to  be  delivered  in  all  times 
from  our  wealth  and  from  the  lethargical  or  sleepy  hours 
of  death." 


The  efforts  of  the  Unevida  company  to  recover  from 
the  Carson  River  in  Nevada  the  gold  and  silver  lost  in 
the  old  Comstock  days  bring  to  mind  another  of  Dan  De 
Quille's  sketches  of  those  times.  During  the  first  few 
years  on  the  Comstock,  millions  of  dollars  was  lost 
in  the  tailings.  After  freshets  in  the  canyon  the 
miners  used  to  go  out  and  collect  amalgam  by  dig- 
ging it  out  of  crevices  in  the  rocks.  Having  re- 
torted this,  they  would  make  rings  of  it  by  melting  the 
bullion  and  pouring  it  in  a  mold  cut  in  an  adobe  or 
piece  of  brick.  These  rings  weighed  an  ounce  or  more, 
and  of  nights,  when  going  into  town  to  have  a  good  time 
with  the  "boys,"  the  men  would  slip  three  or  four  of 
them  upon  the  fingers  of  their  right  hands,  for  use  in 
lieu  of  brass  knuckles. 


Of  the  two  men  in  Government  positions  who  have 
had  most  to  do  with  the  personal  comfort  of  our  citi- 
zens since  we  entered  the  war,  one  has  come  out  with 
greatly  increased  popularity  and  the  other  with  less 
than  none,  says  the  Boston  News  Bureau.    A  few  days 
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go  a  prominent  bank  president  was  speaking  approv- 
igly  of  Mr.  Hoover's  methods  of  handling  problems, 
sphere  his  rulings  affected  corporations,  their  officials 
oon  got  to  realize  that  if  there  was  any  seeming  hard- 
hip  to  their  business,  it  was  only  necessary  to  have  an 
jiterview  with  the  head  of  the  Food  Administration  to 
lave  the  difficulties  cleared  away  or  perhaps  to  become 
onvinced  that  the  order  was  necessary  for  the  winning 
f  the  war.  "He's  no  bull  in  a  china  shop,"  said  the  bank 
resident  to  me.  "Now,  I'm  talking  about  Hoover — 
jiot  Garfield.  I  didn't  say  a  word  about  Garfield,"  he 
idded  cheerfully. 


Mining  litigation  in  the  early  days  was  attended 
,vith  other  dangers  than  those  of  losing  the  suit. 
'Vhen  the  case  of  the  Ophir  Company  vs.  McCall  et  ah, 
opularly  known  as  the  "Middle  Lead  Boys,"  was  called 
t  Genoa,  Nev.,  in  the  Carson  Valley,  in  1860,  three  or 
,our  hundred  men,  armed  to  the  teeth,  were  present. 
Irhis  according  to  Eliot  Lord  in  Monograph  4,  U.  S. 
Geological  Survey.  The  room  was  crowded  with  ex- 
cited partisans,  and  an  unguarded  expression  might  at 
my  moment  bring  on  a  collision  which  would  cover  the 
loor  with  bleeding  bodies.  The  lawyers  engaged  in  the 
[.uit,  being  fully  aware  of  the  disposition  of  their  re- 
,;pective  supporters,  exercised  a  judicious  caution  in 
lliscussing  the  merits  of  the  rival  claims,  and  they  were 
Markedly  courteous  in  their  personal  allusions,  as  well 
jis  in  the  examination  of  the  witnesses,  while  their 
'show  of  deference  for  the  rulings  of  the  court  was  ex- 
tremely flattering  to  the  presiding  judge.  In  the  face 
of  this  prevailing  harmony,  the  jury  appeared  un- 
laturaily  obdurate  in  persistently  refusing  to  agree 
upon  a  verdict. 

J.  V.  N.  Dorr  sends  us  the  following  extract  from  a 
[etter  from  Capt.  E.  R.  Graham,  309th  Engineers,  for- 
'nerly  manager  of  the  Mogul  mine,  in  the  Black  Hills, 
ind  one  of  his  old  boys:  "I  drew  a  rock-quarrying  job 
iabout  eight  miles  out  of  the  city  and  three  miles  out  of 
the  main  camp,  and  I  am  having  the  time  of  my  life. 
Irhis  place  is  what  I  call  'Miners'  Heaven.'  Can  you 
imagine  having  all  the  men  you  want  and  not  having 
to  worry  about  costs?  I  have  about  30  men  to  do  the 
Supervising  and  mechanical  work,  and  130  German  pris- 
oners assigned  as  laborers.  There  have  been  about  six 
officers  on  this  job  in  the  last  six  months,  and  they  were 
sharpening  their  steel  by  finishing  it  on  the  emery 
wheel.  This  will  give  you  a  fairly  good  idea  of  how 
jthe  place  was  run.  I  have  a  good  bunch  of  men  with 
me,  but  only  two  have  had  mining  experience.  The  rest 
are  willing,  and  I  never  saw  a  bunch  take  hold  more 
quickly.  Everybody  is  glad  to  get  a  rest  from  the  con- 
tinuous drilling.  As  I  understand,  we  are  to  get  out 
rock  for  about  60  miles  of  road.  The  tonnage  we  will 
get  out  will  depend  on  the  transportation  furnished." 

p.     The   efforts    of    mining   communities    to    raise   their 

^  quota  in  the  recent  drive  recall  Mark  Twain's  account 

;of  a  similar  campaign  made   in  Virginia   City,   Nev., 

during  the  Civil  War,  while  he  was  city  editor  of  the 

Territorial  Enterprise.     It  runs: 

[;     The  news  came  over  the  wires  that  money  was  wanted  for  the 

'•relief  of  wounded  sailors  and  soldiers  languishing  in  the  Kawtern 

hospitals.     Right  on  tlie  heels  of  it  came  word  that  San  Fran<isco 

had  responded  superbly  before  the  telegram  was  half  a  day  old. 


A'irpinia  ro.'se  as  one  man.  A  committrp  wa."  hurriedly  organized, 
and  Its  chairman  niouiitfd  a  vararit  cart  in  C  Street  and  trl<-d  to 
nialce  the  clamorous  multitude  underKtand  that  If  the  town  would 
only  wait  an  hour,  an  office  would  be  ready,  bookn  opened,  and 
the  commLssion  prepared  to  receive  contrlbutlonK.  HIh  voice 
wa.s  drowned  and  his  Information  lost  In  a  ceaKele8«  roar  of 
(■)i<  ers,  and  demands  that  the  money  be  received  now — they  Bworo 
they  would  not  wait.  Men  plowed  their  way  through  the  thronff 
and  rained  gold  coin  Into  the  c;irt  and  scurried  away  for  more. 
Hands  clutching  money  were  thrust  aloft  out  of  the  jam  by  men 
who  hoped  this  e!of|uent  appeal  would  cleave  a  road  their 
strugglings  could  not  open.  The  very  Chinamen  and  Indlunn 
caught  the  excitement  and  dashed  their  half-dollars  into  the 
cart  without  knowing  what  It  was  all  about.  It  was  the  wlldent 
mob  Virginia  bad  ever  .sten.  and  when  It  dlspf-rsed,  it  bad  not  a 
penny  In  its  pofket.  To  u.«e  its  own  phraseologj',  it  came  there 
"flush"  and  went  away  "busted." 

We  wonder  how  these  old  Comstockers  would  have 
responded  to  the  appeal  for  the  27th  Engineers. 


27th  Engineers  in  Argonne  Drive 

We  have  been  thinking  about  a  Christmas  present 
for  the  boys  of  the  27th.  Colonel  Perry  has  written  ua 
that  they  crave  sweet  chocolate,  and  of  course  cigarettes 
and  tobacco  are  always  wanted.  We  took  up  the  matter 
of  getting  a  supply  of  chocolate  and  found  a  good  deal 
of  difficulty  in  obtaining  any.  We  finally  secured  an  op- 
tion on  4000  lb.  In  the  meantime  we  were  taking  up  the 
matter  of  shipment.  Just  when  we  got  the  news  *hat 
we  could  get  the  chocolate  we  heard  from  Wa.^hington 
that  the  Transport  Service  would  not  take  anything  for 
shipment  for  anybody ;  also  that  there  was  an  ample 
supply  of  chocolate  and  cigarettes  in  France,  and  that 
the  best  thing  to  do  is  to  send  over  the  money  and  let 
the  officers  buy  the  supplies  over  there.  So  we  are  send- 
ing $2500  for  the  Christmas  present. 

Company  A,  we  are  informed,  has  been  actively  en- 
gaged for  the  last  few  months  in  various  sectors  and 
has  done  extremely  creditable  work.  It  played  an  im- 
portant part  in  the  recent  drive  in  the  Argonne  region 
in  constructing  and  rebuilding  bridges  for  the  advance. 
The  health  of  the  company,  in  general,  is  excellent  and 
the  men  are  all  in  good  spirits.  The  full  strength  of 
the  regiment,  according  to  the  latest  records  of  Wash- 
ington, is  42  officers  and  1615  men. 

It  is  not  too  late  to  subscribe  to  the  Comfort  Fund. 
The  regiment  has  done  its  part,  but  ours  is  not  yet  fin- 
ished. Friends  are  urged  to  send  their  gifts  in 
promptly. 

HOW    THE    COMFORT    FUND    STAXKS 

I'reviouslv    acknowledged    $18,492J7 

C.    M.    Eve    10..M0 

C.  A.  Burdick    5.00 

Mining  and  Metals  Section,  National  Safety  Council.  .  .  .  12."). 00 

John  Herman    10.00 

Lane   Pearl ^'"O 

W.   L.    Gibson 500 

C.   M.    Fenton    1?'J0 

Charles    Le   Vasseur,    monthly ■>■»» 

B.  N.   Jackson    IJ^?© 

H.   A.  Johann    JO.OO 

Mrs.  A.  B.  Emerv,  Messina,  Transvaal lv..>» 

A.    C.    Stoddard ^i/^^ 

Robert  B.   Tall.v    , 2o.OO 

Nel.son  P.  Hulst    20.00 

I.awrence    Addicks     • 20.00 

R.    R.    Boyd    •  •  -•^•"" 

E.   R.  Vaiela 

W.  J.  Olcott 

J.    E.    (Tenncl!    

C.  M.   Eve    ( monthly  i  

Al.   H.   Hoffman    ....  • 

Total    $18,853.27 

Make  your  checks  payable  to  W.  R.  Ingalls,  treasurer 
of  the  Association  of  the  27th  Engineers.  Because  of 
the  work  involved  in  administering  the  Comfort  Fund, 
contributions  are  acknowledged  only  by  publication  in 
the  Journal . 


5.00 
2.5.0  0 
10.00 
10.00 
10.00 
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Have  You  Contributed  to  the  Association 
of  the    i'ith   KiiKineer.s? 

Albert  (i.  Wolf  t  xamined  mining  property 
near    Inilay,    Nevada,    recently. 

A.  Charles  Measlier,  of  the  Butters  staff. 
Chile,   is   returning   to   the    I'nited   States. 

James  s.  DoukIus  has  returned  to  France 
to  resume  his  work  as  director  of  the  Ameri- 
can Red  Cross  stores. 

Kmmet  I>.  Boyle,  Governor  of  Nevada, 
and  Whitman  Symmes,  of  Virginia  City, 
Xev..  are  in  New   York. 

Charles  .\.  Chase  is  in  Telluride  on  pro- 
fessional busiiiess  in  connection  with  the 
Liberty    Bell   Gold   Minin.e:   Company. 

W.  H.  Seamon  has  been  made  manager 
of  the  Richmond  Basin  group  of  claims, 
seven   miles   north   of  Globe.   Arizona. 

Robert  R.  Hedley.  mining  engineer,  is 
developing  a  mining  property  at  Stump 
Lake.  Nicola  mining  division,  British 
Columbia. 

.\rthur  Curtiss  James  and  William  Church 
Osborne,  of  the  Phelps-Dodge  Corporation, 
have  been  inspecting  the  company's  proper- 
ties  in   the   Southwest. 

Arthur  J.  Bensusan.  superintendent  at 
the  mines  of  the  Ouro  Preto  Gold  Mines 
of  Brazil,  Ltd.,  at  Passagem,  Minas 
Gerae.':.   Brazil,  is  now  in  New  York. 

Charles  T.  Sokop,  who  has  been  con- 
nected with  the  Bureau  Df  Aircraft  Produc- 
tion for  the  United  States  Government,  is 
row  with  Ford,  Bacon  &  Davis,  of  New 
York 

Forest  Rutherford,  consulting  metallur- 
gical engineer,  has  returned  to  New  York 
from  Colorado,  where  he  has  been  making 
interesting  mill  tests  on  ores  of  the  Breck- 
enridge   district. 

J.  C.  Agnew,  formerly  superintendent  of 
the  Mahoning  Ore  and  Steel  Co.,  Hibbing. 
Minn.,  has  been  appointed  assistant  man- 
ager of  the  Midvale  Steel  and  Ordnance  Co.. 
of  Pennsylvania. 

M.  H.  McLean,  for  several  years  general 
manager  of  the  Morenci  branch  of  the 
Phelps  Dodge  Corporation,  has  resigned 
and  will  reside  in  California.  Joseph  P. 
Hodgson  will  be  his  successor. 

S.  W.  Cohen,  formerly  general  manager. 
Crown  Reserve  Mining  Co..  Ltd.,  Ontario, 
Canada,  has  been  appointed  general  man- 
ager of  the  Dominion  Reduction  Co.,  Ltd., 
succeeding  the   late   K.  L.    Steindler. 

Harry  J.  Wolf  was  in  C;)lorado  Springs 
several  days  last  week  in  connection  with 
metallurgical  tests  conducted  at  the  Port- 
land mills  for  the  Buffalo  Hunter  Mining. 
Milling   and    Development    Company. 

Capt.  Percy  E.  Barbour  has  been  re- 
liev'.'d  from  duty  at  the  Engineer  Officers' 
Training  School.  Camp  Humphr'^ys,  ^'a.. 
and  has  been  assigned  to  the  150th  Engi- 
neers.  Camp  Shelby,   Mississippi. 

H.  E.  Eye,  manager  of  the  Sasco,  Ariz., 
plant  of  the  American  Smelting  and  Re- 
fining Co.,  has  been  given  charge  of  the 
company's  smeltery  at  Hayden.  Ariz.  He 
will  be  succeeded  by  R.  B.  Green  at  Sasco. 

Fletcher  (J.  Downs,  assistant  manager 
of  the  Ely-Copperfield  Associates,  at  West 
Fairlee.  Vt.,  expects  to  be  in  New  York 
earlv  in  December,  as  the  company  Is  sus- 
pending Its  milling  operations  for  the 
winitr. 

Major  A.  S.  Dwiicht,  who  was  detached 
from  the  11th  Engineers  to  do  metallurgical 
work  at  Marseilles,  is  now  detailed  upon 
mctaMurgifai  reclamation  work.  Captain 
Ht«hli,  formerly  of  the  11th  Engineers,  is 
acting  as   his  assistant. 

Kcott  Leavitt,  of  the  U.  S.  Department 
of  I^bor.  arrived  recently  in  Butte,  Mont., 
from  Washington,  D.  C.  for  the  purpose 
of  Investigating  labor  conditions  in  the 
mlne«,  with  a  si>ecial  view  of  inquiring  Into 
th*  ra.stling  card  system. 

W.  H.  Valentine,  jfresident  of  the  New 
^'ork  &  Honduras  Rosario  Mining  Co.,  was 
leoentl.v  elected  chairman  of  the  board  of 
•JirectorH  This  ofllce  was  created  bv 
chanfcing  the  by-laws  for  the  purpose. 
WilliMm  A.  frendericKht,  former  controller 
of  the  f'lly  of  .New  York,  was  elected  presi- 
dent 

William  Malcolm  CorNP,  manager  of  the 
Titanium  Bronze  Co..  Inc.,  Niagara  Falls. 
N  y  .  arrived  In  New  York  recently  and 
r<-i{|iitered  at  the  American  Institute  of 
MinlnK  KnglneerH  fathers  who  registered 
were  Toner  AntlHe^l,  WaHlilngton.  I).  C  ; 
W.  H.  Hl«vrr,  f'iij'I.idi-  de  liornflrn,  Bahia, 
Brazil  ;  and  Benjamin  K.  Tlbby,  of  Salt 
Lake    City.    Utah 


Capt.  C.  E.  Kilmer,  of  Toronto,  a  gradu- 
ate of  Toionto  Universiiy.  who  had  consid- 
erable mining  experience  in  the  United 
States  and  Sweden  previous  to  his  enlist- 
ment, has  been  engaged  as  consulting  en- 
gineer for  the  Bellevue  Mining  Co.,  which 
is  preparing  to  develop  several  claims  at 
Hole  River  in  the  Rice  Lake  district, 
Manitoba. 

W.  I..  Honnohl,  director  of  the  Commis- 
sion for  Relief  in  Belgium,  is  leaving  for 
France  on  the  S.  S.  "Rochambeau,"  Nov.  30, 
and  will  represent  the  Guaranty  Tiust  Co. 
in  reconstruction  matters  calling  for  finan- 
cial cooperation.  He  will  continue  as  a 
member  of  thf  advisory  committee  of  the 
Commission  for  Relief  in  Belgium.  His 
address  will  be  witli  the  Guaranty  Trust 
Co..   1   and  3  Rue  de.s  Italiens.  Paris. 


Obituary 


Charles  A.  Wheeler,  assistant  assayer  at 
the  Consolidated  Mining  and  Smelting  Co.'s 
electrolytic  zinc  plant,  Trail,  B.  C.,  died 
of  pneumonia   Nov.    1. 

Oscar  Frederick  Ambur,  mine  represen- 
tative at  the  Consolidated  Mining  and 
Smelting  Co.'s  smeltery  at  Trail,  B.  C. 
died  of  Spanish  influenza  recently,  aged  42 
years. 

O.  T.  Storrs,  of  Cripple  Creek,  Colo.,  died 
recently  of  pneumonia,  following  influenza. 
Mr.  Storrs  was  41  years  old.  His  wife,  who 
was  stricken  at  about  the  same  time,  also 
succumbed. 

Robert  Milton  Green,  manager  of  the 
Butte  &  Great  Falls  Mining  Co.,  Butte, 
Mont.,  died  of  influenza-pneumonia  Nov.  12, 
aged  32  years.  He  was  also  manager  of 
the  Butte  Copper  Czar  Mining  Co.  of  Butte. 
R.  James,  who  was  employed  at  the 
smelting  works  at  Trail  B.  C,  before  en- 
listing for  military  service  overseas,  was 
killed  in  action  in  France  on  Sept.  27. 
He  was  25  years  old,  and  A'as  a  graduate 
of  Cambrid.ge  Univeisity,  England. 

Bruce  White,  president  of  the  Noonday 
Mines  Co.,  Sandon,  B.  C,  died  of  pneu- 
monia Nov.  15  at  Nelson,  B.  C.  He  was 
a  pioneer  of  the  province  and  one  of  the 
discoverers  of  Slocan  Star  mine,  now  oper- 
ated by  the  Silversmith  Mines,  Ltd.  Mr. 
White  *was  a  member  of  the  Northwest 
Mining  Association. 

O,  C.  Schaeffer,  chemical  engineer  with 
the  Chemical  Products  Co.,  Denver,  Colo., 
died  Nov.  14  of  pneumonia,  following  influ- 
enza, at  the  Red  Cross  hospital,  Dolores, 
Colo.  He  was  formerly  associated  with  the 
Du  Pont  Powder  Co.  and  the  U.  S.  Bureau 
of  Mines.  While  in  the  employ  of  the  Gov- 
ernment he  designed  the  National  Radium 
Institute   plant,    at    Denver. 

Pierre  de  Peyster  Bicketts,  for  32  years 
connected  with  the  teaching  staff  of  the 
School  of  Mines  of  Columbia  University, 
until  his  retirement  in  1900,  died  Nov.  20, 
at  his  home  in  New  York.  He  was  born  in 
Brooklyn  70  years  ago,  the  son  of  George 
Richard  Ashe  Ricketts  and  Catherine  Adri- 
ana  de  Peyster  Greene ;  was  graduated 
from  the  School  of  Mines,  Columbia,  in 
1871.  and  received  his  degree  of  Ph.D.  five 
years  later.  He  was  an  assistant  in  the 
School  of  Mines  for  a  number  of  >-ears 
prior  to  1885.  when  he  was  appointed  pro- 
fessor of  assaying,  and  in  1893  was  made 
professor  of  analytical  chemistry  and  as- 
saving,  retiring  in  1900  to  become  the  head 
of"  the  firm  of  Ricketts  &  Banks,  assayers, 
chemists,  and  consulting  mining  engineers. 
In  1876  Dr.  Ricketts  published  a  textbook, 
"Notes  on  Assaying."  which  was  one  of  the 
first  American  works  on  the  subject  and 
found  extensive  use  among  the  colleges 
throughout  the  United  States.  He  was  at 
one  time  president  of  the  Society  of  the 
Older  Graduates  of  Columbia,  and  was  al- 
ways prominent  in  alumni  affairs  and  popu- 
lar with  graduates,  young  and  old,  foi-  his 
even  disposition  and  his  love  of  his  uni- 
versity. He  was  a  member  of  the  Columbia 
University.  Union  league,  Chemists'  and 
Barnard  Clubs,  the  Century  and  Down 
Town  Associations,  the  American  Associa- 
tion for  the  Advancement  of  Science,  New 
York  Academy  of  Sciences,  American  In- 
stitute of  Mining  lOngineers,  and  American 
Chemical  Society.  Dr.  Ricketts  (who  is  not 
to  be  confused  with  Dr.  Louis  D.  Ricketts) 
was  one  of  the  old  type  of  consulting  min- 
ing engineers,  which  has  now.  like  the  old 
type  prospector,  all  but  disappeared.  As  a 
member  of  the  Arm  of  Ri(;ketts  &  Banks, 
which  for  many  years  enjoyed  a  high  repu- 
tation as  assayers,  chemists,  ore  samplers, 
and  ore  testers.  Dr.  P.  deP.  Ricketts  was 
quite  successful.  He  was  less  so  In  his 
ventures  afield  as  an  advisory  engineer  and 
as  an  engineering  pronioler.  Not  many 
years  ago  the  old  firm  of  Ricketts  &  Banks 


was  dissolved,  its  successor  being  Ricketts 
&  Co.,  Inc.,  John  H.  Banks  retiring  to  do 
consulting  engineering  work  on  his  own 
account. 


Industrial  News 


Ohio  Brass  Co.  has  removed  its  New 
York  office  from  30  Church  St.  to  1781 
Hudson  Terminal  Bldg.,  50  Church  St., 
New  York.  The  telephone  numbers  re- 
main   the    same,    2495    and    2496    Cortlandt. 

Walter  C.  3Iack  has  been  elected  presi- 
dent of  the  Hoover  Steel  Ball  Co.,  Ann 
Arbor,  Mich.,  succeeding  L.  J.  Hoover, 
founder  of  the  company,  who  died  a  few 
weeks  ago.  F.  A.  Stivers  is  the  new  vice 
president  ;  M.  J.  Fritz,  treasurer  and  H. 
D.  Runciman.  secretary  and  general  man- 
ager. 

Fairbanks,  Morse  &  Co.,  of  Chicago,  an- 
nounces the  appointment  of  R.  H.  Morse  as 
vice-president  and  general  manager  of  pur-  ' 
chasing  and  traffic ;  C.  W.  Pank.  general 
director  of  sales,  as  vice-president  in  charge 
of  sales  of  all  factory  products ;  W.  S. 
Hovey,  general  manager  at  Beloit.  Wis., 
as  vice-president  in  charge  of  general  man- 
ufacturing ;  W.  E.  Miller,  formerly  first 
vice-president,  as  vice-president  and  treas- 
urer, and  F.  M.  Boughey,  formerly  treas- 
urer,  as  secretary  and  controller. 

Dwight  P.  RobinHon  and  Co.,  Inc.,  con- 
structing and  consulting  engineers,  have 
opened  offices  in  New  York.  Dwight  P. 
Robinson,  a  former  partner  of  Stone  & 
Webster,  is  in  charge  of  the  construction 
and  engineering  business.  Associated  with 
him  will  be  R.  M.  Henderson,  in  charge 
of  construction  ;  C.  W.  E.  Clarke,  mechani- 
cal engineer ;  R.  A.  Philip  and  D.  L,  Ga- 
lusha.  electrical  engineers,  and  M.  E. 
Thomas,  structural  engineer,  together  with 
the  nucleus  of  a  strong  purchasing,  account- 
ing and  field  construction  organization.  All 
of  the  members  of  the  company  have  for 
many  years  been  engaged  in  large  under- 
takings  under  Mr.    Robinson's   direction. 


:riliiiiiiiiiiiiiiiiitiiiii 


Trade  Catalogs 


"V.     V."     Fittings     and     Safety     Switches. 

V.  V.  Fittings  Co..  Philadelphia.  Catalog 
No.  21;  Nov.  1,  1918;  8J  x  11  ;  pp.  127; 
illustrated.  This  catalog  includes  a  pic- 
torial index  as  well  as  descriptions  and 
prices  of  the  many  types  of  conduit  fit- 
tings   and    switches,     with    attachmenis. 

Pyrometers.  Wilson-Maeulen  Co.,  781 
E.  142nd  St.,  New  York.  Catalog  No.  12; 
8  x  lOJ  ;  pp.  24  ;  illustrated.  A  catalog 
descriptive  of  pyrometers,  with  an  inserted 
wall-card  giving  the  melting  points  of  the 
elements  and  a  table  for  Centigrade-Fahren- 
heit conversion.  There  is  a  cartoon  on  the 
reverse  side  of  the  card. 

Manual  of  Oxy-Acetylene  Cutting  and 
Welding.  Victor  Oxy-Acetylene  Equipment 
Co..  884-886  Folsom  St.,  San  Francisco, 
Calif.  ;  6  X  9J  ;  pp.  37  ;  illustrated  ;  price, 
50c.  The  manual  gives  a  brief  description 
of  the  practical  application  of  oxy-acetylene 
welding  and  cutting  of  metals,  and  has 
been  prepared  especiall.v  for  the  man  who 
has  had   little  or  no  previous  experience. 

aniniliniiinilliK-.tliiiiimim""'"""""""""*"""""""'"""*'"""""""""''' 

New  Patents  I 

United  States  patent  specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  each. 
British  i)atents  are  supplied  at  40c.  each. 

Aluminum  Alloy  and  Process  of  Making. 
Levi  S.  Gardner,  Detroit,  Mich.  (U.  S.  No. 
1,280,706  ;   Oct.   8,    1918.) 

Drill,  Core.  Richard  A.  Conkling  and 
William  Richard  Guiber.son.  Tulsa,  Okla. 
(U.   S.   No.    1,281,140;    Oct.    8,    1918.) 

Excavation — Combined  Trench  Machine 
and  Open-Ditch  Excavator.  James  C. 
French.  Kenosha,  Wis.,  assignor  to  Fred- 
erick C.  Austin,  Chicago,  111.  (U.  S.  NO. 
1,280,701  ;   Oct.    8,    1918.) 

Gold,  Disintegrating  Ajiparatus  for  Use 
in  Recovery  of.  lOduard  Maria  Rombouts, 
Amsterdam,       Netherlands  (V.      S.      No. 

1,281,073  ;   Oct.    8,    1918.) 

Gold-Panner.  John  A  Kimber,  Atlanta, 
Ga.      (U.   S.    No.    1.280,766;    Oct.    8,    1918.) 

HolHtlng-Muchlne.  Edward  D.  Hooker, 
New  York,  N.  Y.,  assignor  to  GUlis  * 
Geoghegaii,  New  York.  N.  Y  (U.  S.  No. 
1,280,007  ;   Oct.    8,   1918.) 
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DKNVKR,  COLO. — Nov.  21 
A  Community  Sampler  to  In-  established 
liv  the  iiiiniiiK  men  of  Boulder  County  is 
the  subject  of  serious  consideration  bv  in- 
terested citizens.  The  Boulder  Commercial 
Association  and  the  BouliU-r  County  branch 
of  the  Colorado  Metal  Mining  Association 
have  passed  resolutions  endorsing  a  pro- 
posal to  organize  a  local  company  to  take 
over  and  run  the  sampler  formerly  oper- 
ated by  the  Chamberlain  Ore  Co.  Among 
the  prominent  mine  operators  concerned 
are  John  R.  Wolf.  L.  E.  Girard.  L.  A. 
Ewing,  Timothy  O'Connor.  Louis  Herman, 
W.  F.  Bleecker,  H.  A.  Frev.  J.  W.  Pher- 
son  and  Lloyd  Buchanan.  These  men  be- 
lieve that  such  a  sampler,  operated  bv  a 
local  stock  company,  would  more  than  "pav 
operating  expenses,  to  say  nothing  of  ac- 
complishing the  more  important  object  of 
accommodating  the  small  producer  and 
lessee.  It  is  proposed  that  a  companv  with 
a  capital  of  $25,000  be  organized  for  the 
purpose.  Several  local  business  men  have 
expressed  their  willingness  to  support  the 
scheme   financially. 

A  Japanese  Deleg-ation  of  six  members 
of  the  Tokio  Chamber  of  Commerce  is  vis- 
iting Denver  and  other  commercial  and 
mining  centers  of  Colorado.  This  commis- 
sion desires  to  promote  cooperation  between 
American  chambers  of  commerce  and  the 
numerous  similar  bodies  in  Japan,  with 
the  view  of  improving  the  commercial  re- 
lations of  the  two  countries.  The  party 
includes  R.  Yamshina.  vice-president  of  the 
Tokio  Chamber  of  Commerce  and  head  of 
the  commission  ;  S.  Sheba,  secretary  of  the 
Tokio  Chan-ber  of  Commerce :  "also  S. 
Teraba.  H.  Yoshida.  S.  Okuno  and  I. 
Sugahari.  The  coinmission  was  entertained 
at  luncheon  by  the  Denver  Civic  and  Com- 
mercial Association.  After  leaving  Denver 
it  visited  Colorado  Springs,  whence  it  will 
liroceed  eastward  to  New  York,  and  thence 
•o  Europe.  South  America  will  be  visited 
■  n  the  return  to  Japan.  The  chief  object 
'if  the  commission  is  to  bring  about  close 
cooperation  between  America  and  Japan  in 
the  development  of  the  commercial  and 
mining  resources  of  China  and  Siberia. 

SPOKANE — Nov.     21 

Tlie  Spokane  Stork  Exchange  resumed 
Its  sessions  on  Nov.  19  after  being  suspended 
six  weeks  because  of  influenza.  Much 
greater  interest  is  displayed  by  investors 
than    when    the    exchange    closed. 

Northwest  Mining  Men  are  waiting  for 
a  settlement  of  the  war-tax  problem.  Many 
of  the  larger  mines  of  the  Coeur  d'Alene 
region  have  been  accumulating  surpluses. 
and  in  the  meantime  passing  dividends  or 
reducing  them  because  of  the  uncertainty 
of  Oovernment  requirements.  The  hope 
is  expressed  on  all  sides  that  a  settlement 
will   be  quickly  made. 

The  Northwest  Alining:  .Association  will 
hold  its  tenth  annual  convention  Feb.  10  to 
16  inclusive,  in  the  association's  club  rooms 
adjoining  the  Hotel  Spokane.  "If  the  Gov- 
ernment forestry  department  and  the  In- 
dian Department  will  be  more  friendly  to 
pro.spectors."  says  Frank  C.  Bailey,  secre- 
tary, "there  will  be  extensive  exploration 
of  comparatively  untried  districts."  The 
territory  to  be  represented  at  the  conven- 
tion includes  the  four  Pacific  Northwest 
states,  British  Columbia,  and  Alaska. 
WALL.4CE,     in.VHO — Nov.     21 

Early  Construction  of  the  Pine  Creek 
Railroad  by  the  Oregon-Washington  R.  R. 
and  Navigation  Co.  is  hoped  for  since  the 
return  of  ex-Senator  George  Turner,  of 
SiX)kane,  from  AVashington  and  New  York, 
where  he  again  urged  upon  Director  Gen- 
eral MftAdoo  and  Judge  R.  S.  Lovett.  chair- 
man of  the  executive  board,  the  necessity 
for  building  this  nine-mile  branch.  Sena- 
tor Turner  is  president  of  the  Constitution 
Mining  and  Milling  Co.,  which  has  a  mine 
and  mill  at  the  end  of  the  proposed  branch. 
He  reports  that  he  has  assurance  that  the 
road  will  be  completed  at  an  early  date. 
The  fact  that  repairs  have  been  undertaken 
on  the  two-mile  stretch  built  last  year,  and 
later  washed  out,  indicates  that  new  con- 
struction   is   about   to   begin. 

The  Sweeney  Mill,  which  came  into  the 
possession  of  the  Bunker  Hill  &  Sullivan 
company  through  the  settlement  of  litiga- 
tion between  that  company  and  the  Fed- 
eral Mining  and   Smelting  Co.,   is  being  re- 


modeled for  custom  work  and  for  treating 
9fe  from  ground  owned  bv  the  Bunker 
Hill  that  is  being  worked  by  le.s.sees 
Along  with  the  mill,  the  Bunker  Hill  com- 
pany became  owner  of  the  tailings  accumu- 
lated during  the  20  years  that  the  Federal 
company  was  operating  the  Last  Chance 
mine.  These  are  being  carefuUv  sampled, 
and  results  indicate  that  a  good  profit  may 
be  made. 

BUTTE,  MONT. — Nov.  22 
Manganese  Prodncers  of  Philipsburg  dis- 
trict received  orders  to  discontinue  ship- 
ment of  ore  amounting  to  about  10,000  tons 
rnonthly  soon  after  the  signing  of  the  armis- 
tice. Considerable  gloom  has  been  «ist 
over  this  section  in  consequence,  as  much 
money  had  been  invested  in  bringing  local 
properties  to  a  paying  basis,  in  response  to 
the  war  demand.  One  company  has  a  con- 
tract good  until  April,  but  others  are  not 
so  fortunate.  A  protective  tariff  against 
foreign  ore  is  hoped  for,  though  opposition 
of  steel  interests  is  expected.  All  but  400 
men  are  now  idle  of  the  1200  employed  in 
the  manganese  mines  at  the  time  of  the 
slump. 

SALT  LAKE  CITY — Nov.  21 
Manganese  Producers  and  Buvers  in 
Utah  were  directed  by  telegraph  bv  their 
Eastern  connections,  from  Nov.  15  to  19. 
to  ship  no  more  manganese  ores  until 
further  notice.  No  definite  reasons  have 
been  given  or  received  here,  but  it  is  un- 
derstood locally  that  the  Eastern  market 
is  oversupplied. 

The  Mines  Amendment  to  the  Constitu- 
tion of  the  State  of  Utah,  which  was  car- 
ried at  the  elections  on  Nov.  5.  was  passed 
principally  through  the  activity  of  the  state 
administration  headed  by  Governor  Simon 
Bamberger,  and  by  the  organized  efforts  of 
the  superintendents,  professors,  and  teach- 
ers of  the  public  schools.  The  amendment 
was  defeated  in  Salt  Lake.  Summit,  Tooele 
and  Carbon  counties.  The  mining  com- 
munities all  voted  against  it  by  the  largest 
majorities.  The  state  officials  now  seem 
to  be  more  or  less  in  perplexity  as  to  how 
the  measure  can  be  made  operative,  as 
there  is  a  probability  that  it  conflicts  with 
the  other  constitutional  provisions.  The 
attitude  of  the  state  administration  is  that 
legislation  will  be  necessary  to  make  the 
amendment  operative,  and  there  is  a  doubt 
as  to  whether  it  can  be  made  to  apply  to 
1919  taxes.  Complete  returns  from  the 
election  in  regard  to  the  amendment  will 
not  be  received  before  Nov.  25. 

JOPLIN.  MO. — Nov.  23 
Growing  Discontent  Over  High  Royalty 
Charges  in  the  Oklahoma  section  of  the 
Joplin  district  may  result  in  a  campaign  to 
bring  relief  soon.  Speculation  in  leases 
when  the  Oklahoma  part  of  the  district 
was  first  opened,  three  years  ago.  resulted 
in  the  repeated  turning  of  tracts,  and  with 
each  sale  the  seller  reserved  a  royalty  per- 
centage. Some  mining  companies  thus 
have  paid  as  high  as  50^  royalty,  and 
the  average  probably  is  around  25';?-.  In 
the  older  part  of  the  district,  royalty 
charges  rarely  went  over  15'''^.  and  more 
frequently  were  lOC?.  Oklahoma  producers, 
confronted  with  present  unsatisfactory-  ore 
market  conditions,  are  recalling  this  fact 
now.  Many  are  being  forced  to  close, 
whereas  if  they  had  a  reasonable  royalty 
charge,  they  could  continue  to  operate  and 
make  a  small  profit.  Original  land  owners 
would  gladly  alleviate  the  situation  if  they 
could,  but  the  royalty  charge  is  distrib- 
uted to  so  many  different  persons  in  most 
cases  that   relief  will   be  a   hard  problem 

Borrowing  Money  on  Zinc  Ore  up  to  90'; 
of  average  value  will  be  started  in  the 
Joplin  district  on  Dec.  1.  The  Oklahoma 
Warehouse  Association  has  given  official 
notice  to  producers  to  this  effect.  In  strik- 
ing an  average  for  making  loans,  the  aver- 
age price  of  ore  for  the  preceding  six 
months  will  be  used  to  .arrive  at  the  basis. 
No»es  will  be  issued,  using  the  warehou.se 
receipts  as  collateral  on  two.  four  or  six 
months'  time,  to  be  taken  up  at  the  option 
of  the  borrower.  The  Picher  warehouse 
is  only  one-third  completed,  and  contracts 
have  been  let  for  the  construction  of  ware- 
houses at  Douthat  and  Tar  River.  It  is 
the  plan  of  the  association  to  build  narrow- 
gage    railroads    from    the    principal    mines 


to  the  storage  bins  to  eliminate  teainlng. 
The  aSKociation  beJleveB  that  the  new  plan 
will  result  in  stabilizing  the  zinc  ore  market. 

CLKVF;LAM>,   OHIO — Nov.    10 

Tlie  Ore-Shipping  Season  will  be  prac- 
tically over  at  the  end  of  this  week,  making 
the  earliest  closing  of  Lake  shipm'-nts  in 
several  years,  according  to  "Iron  .\ge." 
Boats  are  now  taking  their  last  citrgoe.s, 
and  many  will  return  to  Duluth  for  stor- 
age cargoes  of  grain  which  will  be  brought 
down  to  Lake  Erie  T>f'rts  before  navigation 
clo.ses.  The  Pittsburgh  Steamship  Co.  will 
load  no  boats  after  Saturday,  and  It  is  ex- 
pected that  the  number  of  cargoes  sent  bv 
other  shippers  after  that  date  will  not  ex- 
ceed 25.  Total  Lake  shipments  will  prob- 
ably fall  slightly  below  last  year..  Sales 
niade  for  delivery  during  the  season  of 
1918.  these  including  ore  sold  to  merchant 
furnaces  and  ore  requisitioned  by  con- 
sumers interested  in  ore  properties, 
amounted  to  61.900.000  tons  as  of  Nov 
1.  and  ore  delivered  on  that  date  amounted 
to  56.000,000  tons,  leaving  a  balance  due 
of  5.900.000  tons.  Shipments  that  were  de- 
ferred until  next  season  are  not  included 
in  these  figures. 

VICTORIA.    B.    C. — Nov.    21 
Need    of    an    Iron    and    Steel    Indastry    is 

again  being  agitated  in  this  province.  A 
plant  of  this  sort,  previously  referred  to, 
is  in  operation  at  Irondale.  Wash.,  under 
direction  of  the  Pacific  Coast  Steel  Co..  at 
which  pig  iron  has  been  produced  for  some 
time.  When  the  furnaces  were  first  blown 
in.  it  was  for  the  specific  purpose  of  using 
a  large  quantity  of  Chinese  iron  ore  which 
had  been  accumulated  bv  the  former  oper- 
ators and  left  untreated  when  the  plant 
closed  down.  With  a  satisfactory  output 
and  good  prices,  however,  the  companv  de- 
cided to  continue,  if  possible,  after  its  stock 
of  imported  ore  was  exhausted  A  source 
of  supply,  therefore,  was  sought  and  has 
been  found,  it  is  thought,  in  British  Co- 
lumbia The  large  deposit  of  bog  iron,  near 
Mons.  on  the  line  of  the  Pacific  Great 
Eastern  Ry.,  proved  suitable  to  mix  with 
the  magnetites  of  Texada  Island,  where  the 
limestone  needed  was  also  available.  As 
production  has  not  been  great  up  to  the 
present,  the  success  of  the  project  cannot 
be  said  to  have  been  demonstrated.  Of  the 
amount  of  bog  iron  contracted  for.  5000-odd 
tons.  1000  tons  has  been  delivered  and  has 
been  used  with  steel  scrappings  as  well  as 
with  some  magnetite.  In  all  tests  the  pig 
iron  produced  has  proved  .suitable  for  foun- 
dry work,  although  possiblv  not  up  to 
standard  for  steel  manufacture.  The  com- 
pany is  said  to  be  confident,  nevertheless, 
that  with  the  raw  material  referred  to.  an 
output  of  goon  pig  can  he  continued.  It  Is 
also  purposed,  if  successful,  either  to  en- 
large the  present  plant  or  to  build  a  new 
one  closer  to  the  source  of  supply. 

TORONTO.  ONT. — Nov.  23 
Mine   Managers  in  Southern  Ontario  have 

received  requests  from  the  government  to 
employ  all  the  labor  they  can.  owing  to 
the  release  of  men  from  the  munition  in- 
dustry. A  large  influx  of  unemployed  to 
mining  camps  is  looked  for.  and  will  be 
welcomed  by  operators.  The  present  short- 
age of  labor  at  Porcupine  is  estimated  at 
about  .'>0'~f.  and  at  Cobalt  10'"r.  The  latter 
is  expected  to  be  speedily  made  up.  and 
provided  no  serious  change  occurs  in  the 
situation  the  gold  mines  will  probably  have 
their  full  complement  of  workers  before 
spring. 

Improved  Transportation  Facilities  will 
be  asked  of  the  provincial  government  bv 
the  mine  operators  of  northern  Ontario 
Important  projects  for  road  construction, 
which  were  necessarily  ixistponed  until 
the  close  of  the  war.  are  being  brought 
forward  involving  the  expenditure  of  sev- 
eral hundred  thousand  dollars.  It  will 
probably  require  $100,000  to  place  the  Elk 
T.,ake-Gowganda  road  in  good  condition  : 
about  J-IO.OOO  to  macadamize  the  road  from 
Swastika  to  Kirkland  Lake,  and  at  least 
$25,000  to  construct  the  road  from  Boston 
Creek  Station  to  the  east  boundary  of 
Pacand  Township.  Kirkland  Lake  oi>era- 
tors  claim  that  the  importance  of  that 
camp  justifies  their  asking  the  government 
for  a  large  outlay  to  provide  a  suitable 
highway,  the  present  road  being  in  bad 
condition. 
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ALASKA 

NORTH  MIDAS  COPPER  (Strelna) — 
Treating  10  to  '20  tons  per  day  and  secur- 
ing better  than  95^7  recovery.  Gold  and 
silver  ores  only  being:  mined ;  copper  de- 
posits to  be  worked  later. 

ARIZONA 
Pinal    County 

MAGMA  CHIEF  (Superior) — Sombrero 
Butte  claims  in  Copper  Creek  district.  20 
miles  south  of  Hayden.  purchased.  Prop- 
ertv  idle  for  several  years  owinp  lo 
litigation.  Development  will  be  under 
direction  of  Charles  A.  Kumke.  who  will 
move  to  Hayden. 

PICKET  POST  GOLD  (Superior) — Hoist, 
compressor,  and  other  sinking  e(iuipment 
sold  to  Magma  Chief  Copper  Co.  and  will 
be  moved  to  Sombrero  Butte  property  in 
Copper   Creek   district. 

ARK.\NSAS 

Independence    County 

LOYALTY  (Cushman) — Will  start  con- 
struction of  small  washing  plant  soon. 
Company  operating  40-acre  manganese 
tract. 

Marion    County 

PARADIS  (Dodd  City)— Salina  Mining 
Co.  plans  150-ton  mill.  Will  push  develop- 
ment   work. 

OHIO  (Yellville) — Mill  completed;  con- 
structon  time.  90  days.  Three  headings  de- 
veloped in  mine  sufficient  to  keep  plant 
running  full   time. 

COLOR.VDO 
Boulfler    County 

ALICE  (Jamestown) — Taken  over  by 
W.  G.  Chesebro  to  be  operated  for  fluor- 
spar. Earl  Nelson  is  superintendent.  Com- 
pany will  open  up  deposits  for  leasing. 
Three  leases  in  operation,  namely.  Tower 
Bros.'  lease  on  tunnel  level,  which  is 
shipping  regularly,  and  two  surface  deposits 
being  developed  by  M.  Milhise  and  L.  A. 
Markt. 

Clear    Creek    County 

COUNTY  SAMPLER  organized  by  opera- 
tors in  Clear  Creek  County.  North  Amer- 
ican Sampler,  in  Idaho  Springs,  being  re- 
modeled to  be  used  by  r.ew  organization. 
W.  E.  Passmore  will  be  superintendent. 
N«-w  sampler  will  replace  Chamberlain 
sampler   recently    shut   down. 

Dolores    County 
BLACKHAWK    (Rico) — Now  worked  un- 
der   lease    by   Marmatite    Alining   and    Leas- 
ing   Co..    Salt    Lake    City,    which    ha.',    also 
leased   Silver   Swan   property. 

Gilpin   Count)' 

TWO  FORTY  rrentral  City) — Group  in 
Russell  district  bought  by  Pilgrim  (Sold, 
.•Silver,  in<l  Coppf-r  Mining  and  Milling  Co. 
Will  add  new  compressor. 

Lake    County 
DOWN    TOWN    (Leadville) — Will    retim- 
ber  Coronado  shaft.      Steam  plant   replaced 
with   electric   hoist. 

San  MiKuel  County 
INFLUENZA   EPIDEMIC   responsible   for 
52  death.s   in  Telluride   during   last    '0   days. 
Appears  under  control,  only  two  deaths  be- 
ing reported  during  last  week. 

Teller  County 
INDEX  'Cripple  Cre'k) — Four  carloads 
shipped  during  'ictober  liy  101  Paso  Exten- 
Hiori  Company.  Cro.sseutt  ing  on  '''iOO  level 
to  j»ro!-i>fcct  ground  under  oreshoot  opened 
In  300-Ievel  winze.  AI.  Campbell  is  super- 
intendent. 

8THATT<^>N  ESTATE  (Victor)— Several 
mine  dumpf  of  .Siratton-Cripple  Creek  Mine 
and  fH-veioiimi-rit  Ci,,  being  worked  by 
le»»e»-H.      pn  ■  '      '  'liimp  has  been    leased 

to  .Mel^od  .  '';,|)i,.  flump  to  Rich- 

ar«1"ofi     ;in'l  of    Cripple    Creek, 

ar   ■     ■•     ■  ii,,v    .iij,ii(i    to    .McDonald    and 


';'')T,Ti  Mr*:i:s*  (Victor)  — Dur- 
fiH.  or  I^IIO 
.lue  of  $20 
I     Colorado 


operated  through  Dexter  shaft,  and  four 
from  Wilson  lease,  operated  through  Trail 
tunnel.  Three  cars  of  milling  ore  shipped 
by  W.  P.  H.  Leasing  Co.  Development 
work  continued  in  Deadwood  mine. 

IDAHO 

Shoshone    County 

NABOB  (Beeler) — Hauling  ore  six  miles 
to  railroad.  Only  property  active  on  Pine 
Creek. 

ANCHOR  (Murray) — Compressor  being 
installed  and  electric  power  line  being  ex- 
tended to  reach  it.  Control  owned  by 
Michael  Melley,  of  Hurray. 

MICHIGAN 

Copper     District 

BUREAU  OF  MINES  has  established 
tempoi-ary  headquarters  for  the  Lake  Su- 
perior district  at  the  Michigan  College  of 
Mines,  Houghton,  pending  the  completion 
of  the  Bureau  of  Mines  station  at  Ironwood. 
Byron  O.  Pickard  is  in  charge. 

NEVADA 
Humboldt    County 

NEVADA-SULPHUR  (Sulphur) — Mine 
two  miles  east  of  Sulphur  producing  sul- 
phur from  crude  ore  by  screening  and  treat- 
ing in  steam-heated  retorts.  Recovery  low 
because  of  total  loss  of  fines.  Production 
limited   by  shortage  of  men. 

ARIZONA  (Unionville) — Fifty-ton  flota- 
tion plant  under  construction  by  Sunset 
Mining  and  Development  Co.  to  be  ready 
Jan.    1.      E.   S.   Van   Dyck,   manager. 

BLTSH  (Unionville) — Unionville  Mining 
Co.  grading  for  mill.  J.  A.  Spiker,  of  Salt 
Lake    City,    president. 

RYEPATCH  (Unionville)  —  Installing 
leaching  tanks  to  treat  tailings  dump. 

Nye  County 
TONOPAH  DISTRICT  ore  production  for 
week  ended  Nov.  IG  was  6312  tons,  of  es- 
timated gross  milling  value  of  $107,287. 
Producers  were:  Tonopah  Belmont.  1854 
tons;  Tonopah  Extension.  2304;  West  End. 
1037;  Jim  Butler,  136;  Montana,  108; 
Tonopah  Divide,  252  ;  MacNamara,  400  : 
Rescue,  129  ;  North  Star,  54  ;  and  miscel- 
laneous,   38. 

ORIZABA  (Orizaba) — Will  abandon  old 
steam  surface  plant  and  install  distillate 
or  gasoline  plant.  Controlled  by  Charles 
S.  Sprague.  J.  K.  Turner,  engineer  in 
charge. 

GOLDFIELD  MINING  (Tonopah) — Pre- 
paring to  sink  working  shaft.  Twcnty-flve 
horsepower  gasoline  hoist  installed,  and 
new  headframe,  blacksmith  shop  and  bunk 
houses  built.  Marion  Arnold,  manager. 
Company  owns   seven  claims. 

TONOPAH  BELMONT  (Tonopah)  — 
Milled  9968  dry  tons  in  October  ;  produced 
1.185.478  oz.  gold  bullion  and  116,378.44 
oz.   silver  bullion. 

NEW    MEXICO 
Grant    County 

REPUBLIC  (Hanover) — Shipping  crude 
zinc  oi-e  running  4  5%  Zn  at  late  of  12  cai'S 
per  month.  New  shaft  started  about  500 
ft.  south   of  present  hoisting  shaft. 

UNITED  ST.ATES  COPTER  (Hanover) 
— Sinking  shaft  on  I'hiladelphia  group  witli 
three  shifts  i)er  day.  Much  water  encoun- 
tered. Expect  to  begin  work  on  Hardscrab- 
ble  group  in  Pinos  Altos  district  in  near 
future. 

CARLYSLE  (Steeple  ■  Rock)— Mill  treat- 
Itig  40  tons  per  eight-hour  shift.  I.ead-cop- 
per-silver  concentrates  shipped  to  K\  I'aso. 
Zinc-co)iper  concentrates  being  stored  for 
future  treatment.  George  H.  Utter  is  man- 
ager. 

MOUNT  ROYAL  (Duncan,  Ariz.)  — 
Harold  C.  E.  Spence  and  associates  erect- 
ing cyanide  plant.  Property  five  miles  from 
.Steeple   Rock. 

HOLTII    DAKOTA 

Lawrence   Count.v 

CUTTING  (Deadwood)— Will  sink  two- 
eompartment  shaft  to  5(iO  ft,  .Shaft  house 
;ukI  e(imr»reHSf>r  house  being  'erected  ;  to 
iti.'-lnll    new   elr-clric  hoist   and   com|)ics.sor. 


ECHO  (Deadwood) — New  shaft  down 
100  ft.  and  will  go  to  300  ft.  Development 
shows   body   of   lead-silver   ore. 

UTAH 

Juab    County 

TINTIC  SHIPMENTS  for  the  week  ended 
Nov.  8  were  142  cars,  by  19  shippers.  The 
Dragon  Consolidated.  Chief  and  Iron  Blo.'^- 
som  were  the  largest  shippers,  sending  out 
23,  21,  and  19  cars  respectively.  Ship- 
ments the  week  previous  totalled  150  cars. 
Influenza  has  been  bad  among  the  miners, 
but  is  abating.  Shipments  for  the  week 
ended  Nov.  15  were  126  cars  by  16  ship- 
pers. Tintic  Standard  was  the  heaviest 
shipper,  with   24   cars,   or  about   1000   tons. 

Salt  Lake  County 

UTAH  METAL  AND  TUNNEL  (Salt 
Lake  City) — Dispute  with  Utah  Consoli- 
dated over  apex  rights  understood  to  have 
been  settled  amicably  ;  latter  said  to  have 
acquired  these  rights  for  consideration. 

UTAH  ORE  SAMPLING  (Salt  Lake 
City) — Cars  released  at  Murray  during 
week  ended  Nov.  13  included  30  from  Utah, 
21  from  Nevada,  3  from  Idaho  and  4  from 
California.  Sixty  cars  were  sampled  and 
released  by  sampler   at   Silver   City. 

.Summit   County 

PARK  CITY  SHIPMENTS  for  week  end- 
ed Nov.  15  were  2,396,100  lb.,  which  is  less 
than  normal,  due  i)rincipally  to  labor  short- 
age, influenza,  and  winter  weather.  There 
were  six  shippers. 

ONTARIO-SILVER  (Park  City) — Ship- 
ments for  week  ended  Nov.  15  were  966.200 
lb.,  or  483  tons.  The  600-level  tunnel  being 
used  by  Ontario  for  ore  hauling,  and  by 
Ontario  lease,  old  Daly,  New  Quincy  and 
Daly  West  to  reach  their  respective  ground. 

Utah    County 

AMERICAN  FORK  CANYON  has  first 
snow  and  freezing  weather.  Mines  still 
operating  are  Old  Miller.  Mineral  Flat, 
Belorophon,  South  Park,  Bog  Iron  Lease, 
Pacific,   and  Globe. 

BELOROPHON  (  American  Fork) — Mill 
closed  for  season,  but  development  to  be 
continued  through  winter.  Another  car  of 
concentrates   being   hauled. 

CANAD.V 

British    Columbia 

SILVER  ST.A.NDARD  (New  Hazleton)— 
Concentrator  has  begun  operations.  Prop- 
erty  owned    by   Foley,    Welch   &    Stewart. 

QUEEN  (Sheep  Creek) — This  group  and 
the  Vancouver,  Kootenay  Belle  and  .-Mex- 
ander  consolidated  by  A.  W.  McCune,  of 
Salt  Lake  City.  New  mill  said  to  be 
planned. 

Ontario 

BIG  DIPPER  (Barrio  Township) — Prop- 
erty comiirising  1404  acres  in  Frontenac 
County  sold  by  sheriff  on  Nov.  20  for 
$20(tO  to  E.  P.  Huntington,  of  Potter  Coun- 
ty,   I'onn.,    formerly  manager. 

OCTOBER  SHIPMENTS  over  Temis- 
kaniing  &  Ontario  Ry.  were:  Buffalo.  495 
ton.'((  (2000  lb.)  ;  C'oniagas,  42;  Dominion 
Reduction,  77:  Hudson  Bay,  32  ;  La  Ro.se. 
70  :  McKinley-Daiiagh,  364  :  Mining  Cor- 
poration, 2.'1  ;  Nation.'il,  68:  Nipissing.  289: 
O'Brien.  61  ;  Penn  Canadian.  83  ;  and 
Trethcwey,  43.  Total,  236.'!  tons,  of  which 
Deloi'o  Smelting  and  Refining  (^o.  received 
1011  tons;  Coniagas  Reduction  Co.,  119; 
.\l(>tals  Chemical  Co..  762  ;  and  A.  S.  &  R.. 
Perth   Amboy.    470. 

MEXICO 

.Sonora 

SA'H  UA  Rl  P  A  TIT  XGSTEN — Twenty-ton 
concentrator  lately  completed  at  mine,  60 
miles    below    Sahuaripa. 

I-.\S  (^IIISPAS  (Arizpo) — ProjKrty  has 
resumed  oi)erations. 

NORTH  TIGRIO  (Douglas) — T^easing 
company  following  several  stringers  from 
lower  tunnel.  .\'ew  mill  will  be  driven  bv 
electric  jiower  from  Copper  Qu<  en  works 
at  Douglas  by  extension  of  Tigre  transniis-  , 
son   line.  J 
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I      6IL\'ER  AND  STERLING  EXCHANGE 


I        Silver 

Sterl-  

ing    j  New 


Ex- 


Lon- 
YorkJ   don, 


Sterl- 
ing 
Ex- 


change Cents,  Pence    Nov.  change 


4  7600  lOli 
4  7575  lOli 
4  75751    lOU 


48J  I  25  4  7570 
48}  l|  26  '4  7575 
48|  27   !4   7550 


Silver 


New  1  Lon- 
York,|  don, 
Centsi  Pence 


lOli  48! 
lOlil  48i 
lOljj  48| 


New  York  quotations  are  as  reported  by  Handy 
4  Hartnan  and  are  in  cents  per  troy  ounce  of  bar 
silver.  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 

Nov. 

Copper 

Tin 

Lead 

Zinc 

Electro- 
lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

21 
22 
23 
25 
26 
27 

*26 
*26 
*26 
*26 
♦26 
*26 

t 

8  05 
8.05 
8.05 
8  05 
8.05 
8.05 

7.75 

7  75 
@7.85 

7  90 
@8  00 

8 
@8i 

8 
(«8i 

8  10 
@8   15 

8    '0 
@8  15 

*  Price  fixed  by  agreement  between  American 
copper  producers  and  the  U.  S.  Government,  accord- 
ing to  official  statement  for  publication  on  Friday, 
September  21,  1917,  and  July  2,  1918. 

t  No  market. 

The  above  quotations  (except  as  to  copper,  the 
price  for  which  has  been  fixed  by  agreement  between 
American  copper  producers  and  the  U.  S.  Govern- 
ment, wherein  there  is  no  free  market)  are  our 
appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers 
and  agencies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing  values  of  the  metals  for  the 
deliveries  constituting  the  major  markets,  reduced  to 
basis  of  New  York,  cash,  except  where  St.  Louis  is 
the  normal  basing  point. 

The  qurtations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars. 

We  quote  electrolytic  cathc-ies  at  0.05  to  0.10c 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35c. 
per  100  lb.  s.K)ve  St.  Louis. 


LONDON 

Copper 

1      Tin 

Lead 

Zinc 

Standard      Elec- 

1 

1 

1 

tro- 

1 

1 

Nov. 

Spot  .3  M.  1  lytic 

Spot 

3M. 

Spotl3M.[Spot 

21 

122      122 

137 

1325 

305 

291     28J 

54 

22 

122 

122 

137 

320 

300 

29^ 

28i 

54 

23 

.. 

25 

12? 

122 

137 

320 

300 

294 

28ii 

54 

26 

122 

122 

137 

310 

290 

295 

28i 

54 

27 

122 

122      137 

310 

290 

29^!   28} 

54 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2240  lb.,  with  American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reckoning 
exchange  at  $4.7515:  £29^  =6. 2576c. -,£54  =  1 1.4545c.: 
£IIU  =  23.3333c.;  £125  =26. 5151c.;  £260  =  55. 1513c.; 
£280=59.3937c.:  £300  =63. 6362c.  Variations,  £1 
=  0.2121205c. 

Metal   Markets 

NEW    YORK — Nov.   27,    1918 

This  week  was  again  conspicuou.s  by  the 
general  absence  of  business  in  copper  and 
lead.  There  was  small  business  in  anti- 
mony, tin.  and  zinc,  without  there  being 
any  radical  changes   in  price. 

Copper — Producers  received  no  inquiries 
from  any  quarter.  Manufacturers  inti- 
mated   that    thev    eould    not    pass    on    the 


26c.  price  to  consumers,  for  the  reason 
that  the  latter  would  not  pay  It.  On  the 
other  hand,  producers  received  num«-rou8 
cancellations  of  private  contracts  on  tho 
alleged  ground  that  governmental  contracts 
for  which  the  copper  was  to  be  used  had 
been  cancelled.  Producers  refused  to  ac- 
cept such  cancellations.  The  attempt  to 
make  them  came  from  manufacturers  who 
are  new  to  the  business  and  who  do  not 
appreciate  the  ethics  of  the-  copper  business 
established  by  immemorial  custom.  In  this 
business  contracts  have  always  been  con- 
tracts, and  arbitrary  cancellations  have 
previously  been  unheard  of.  Sellers  and 
buyers  have  both  lived  up  to  the  lettt-r  of 
their  agreements,  no  matter  how  unpleas- 
ant  it   might   be  to   do   so. 

While  the  major  market  is  sealed  by 
agreement  between  the  War  Industries 
Board  and  the  producers,  and  by  agreement 
among  the  producers  themselves,  there  is 
developing  a  sort  of  a  minor  market  sim- 
ilar to  the  "gutter  market"  in  Wall  Street 
in  the  fall  of  1914.  Casting  copper  has 
been  offered  and  sold  in  carloads  at  24 '3) 
23c..  and  was  offered  today  at  23'5  23Jc. 
Scrap  copper,  for  conversion  into  casting, 
is  offered  in  quantities  aggregating  thou- 
sands of  tons  from  all  parts  of  the  country 
upon  almost  any  terms  that  a  buver  will 
pay.  Virgin  copper  has  been  offered  for 
resale  by  consumers  who  had  overbought. 
As  to  the  last,  such  offerings  are  contrary 
to  the  standard  contract  entered  into  be- 
tween producers  and  the  buvers  from  them, 
wherein  it  is  stipulated  that  "all  the  copper 
hereby  sold  will  be  used  by  the  buyer,  and 
that  the  buyer  will  not  sell  or  otherwise 
dispose  of,  or  attempt  to  sell  or  otherwise 
dispose  of,  any  of  said  copper." 

Meetings  have  been  held  among  the  pro- 
ducers to  consider  the  organization  of  an 
export  selling  company  or  association. 
There  have  also  been  conferences  respecting 
the  labor  situation. 

John  D.  Ryan,  having  resigned  as  Assist- 
ant Secretary  of  War.  has  been  elected  a 
member  of  the  board  of  directors  of  the 
Anaconda  Copper  Mining  Company. 

Copper  Sheets — The  base  price  of  copper 
sheets  is  35ic.  per  lb.  Copper  wire  is 
quoted  at  28 |c.  per  lb.  f.o.b.  mill,  carload 
lots. 

Tin — A  good  deal  of  tin  of  various  grades 
is  being  offered  for  resale  by  consumers 
who  found  themselves  oversupplied.  This 
business  is  permitted  by  the  War  Industries 
Board.  On  Saturday  last  a  25-ton  lot  or 
electrolytic  tin  was  sold  at  70c.  Tin  of 
99 T  grade  was  offered  on  Nov.  26  at  69c., 
with  68c.  bid.  About  the  same  ideas  con- 
tinue today. 

The  London  quotation  for  tin  on  Nov.  18 
was  £327  for  spot  and  £315  for  3  months: 
on  Nov.  20,  £327  for  spot  and  £317  for  3 
months. 

L,ead — At  the  request  of  the  War  Indus- 
tries Board,  the  Lead  Committee  will  con- 
tinue the  allocation  of  business  until  the 
end  of  this  vear.  Prices  at  New  York  and 
St.  Louis  are  maintained  at  unchanged 
figures,  which  applv  to  orders  that  are 
being  filled.  Producers  are  not  getting  any 
new  orders,  and,  on  the  contrary,  are  re- 
ceiving a  good  manv  cancellations,  which 
are  not  accepted  if  it  can  be  helped.  Here 
is  somewhat  the  same  situation  as  exists 
with  respect  to  copper. 

Washington  reports  that  the  armistice 
came  at  a  very  fortunate  time,  from  the 
Government  standpoint,  insofar  as  the  lead 
situation  is  concerned.  A  buying  contract 
had  just  expired,  and  the  Army  is  making 
no  more  contracts,  but  the  Navy  is  still 
buying.  Onlv  very  small  stocks  are  being 
carried  by   either  of  these  departments. 

Zinc — After  a  day  of  further  weakness, 
resulting  from  a  notice  of  Government  can- 
cellation, the  market  rallied  on  the  con- 
jecture that  there  might  be  some  mistake 
about  the  notice,  with  the  thought  that  it 
might  not  therefore  be  safe  to  .sell  prompt 
supplies  supposedly  released.  Moreover, 
there  developed  a  small  inquiry,  aggregat- 
ing perhaps  1000  tons,  from  galvanizer.s. 
which  resulted  in  some  business  for  which 
there  was  sharp  competition.  On  Nov.  _5, 
a  governmeiital  communication  was  re- 
ceived, rescinding  the  notice  to  cease  pro- 
duction,   which  was   said   to   have   been   un- 


authorizi-d,  and  producers  were  directed  to 
await  specific  instructions  from  Washing- 
ton. This  strengthened  the  market  a  little 
more,  tiut  there  is  no  fe<'ling  of  confidence 
in  the  situation.  This  Is  reflectf-d  by  the 
fact  th;it  whili-  prompt  and  I>e<-ember  .••-p«-1- 
ter  are  around  8ic.,  January  and  forward 
is  freely  offered  at  TJc  However,  at  pres- 
ent there  is  neither  desire  to  buy  nor  pres- 
sure to  sell,  and  (luotations  ari-  more  nomi- 
nal than  representative  of  business.  In  the 
meanwhile,  stocks  are  presumably  piling 
up  in  the  hands  of  the  Gov.  rnment.  which 
will  not  be  shown  in  the  statistics,  and  ex- 
port shipments  are  being  deff-rred  on  the 
ground  that  shipping  facilities  are  required 
for  foodstuffs.  Foreign  governments  do  not 
intimate  anything  about  cancellation  of 
contracts,  but.  nevertheless,  it  is  not  un- 
likely that  a  good  deal  of  the  spelter  that 
is  being  deferred  will  never  go  forward. 

Zinc  ShectH — T'nchangfd  at  115  per  100 
lb.,  less  usual  trade  discounts  and  extras 
as  per  list  of  February  4. 

Other    Metals 

Aluminnm — Unchanged  at  33c.  per  lb., 
but  the  situation  as  to  supplies  is  a  good 
deal    easier. 

Antimony — At  the  close  of  last  week,  we 
quoted  spot  at  73c..  with  the  market  ir- 
regular and  uncertain.  There  followed  a 
sharp  rally,  and  on  Friday  and  Saturday 
carload  lots  of  2.5  gross  tons  each  were 
sold  at  83c.  On  Tuesday  and  Wednesday 
carload  business  was  done  at  RJc.  We 
quote  the  market  at  SJc.  at  the  close. 
N'ovember-December  shipments  from  the 
Orient  were  offered  at  Sic  duty  paid,  New 
York 

Binmath — Metal  of  the  highest  purity 
for  pharmaceutical  use  is  quoted  at  $3.50 
per  lb.  for  wholesale  lots — 500  lb.  and  over. 

Cadminm — Quoted  at  $1.50@1.75  per 
pound. 

Nickel — Market  quotation:  Ingot.  40c.; 
shot.   4  3c.  ;   electrolytic,   45c.  per  pound. 

Quicksilver — We  quote  New  York  at  fl25. 
There  was  some  inquiry,  but  not  much  busi- 
ness done.  San  Francisco  reports,  by  tele- 
graph, "no  quotation,  market  unsteady." 
Washington  reports  that  at  the  meeting 
on  Nov.  21  between  producers  and  the  price- 
fixing  committee  there  was  no  apparent 
necessity  for  fixing  maximum  prices.  Par- 
ticular emphasis  was  laid  upon  the  fact 
that  agreements  how  existing  between  the 
producers  and  the  non-ferrous  metals  sec- 
tion are  not  to  be  affected  by  the  action 
taken  at  the  meeting  with  the  price-fixing 
committee. 

Silver  and  Platinum 

.•silver — Market  remains  unchanged.  The 
latest  advices  from  I>ondon  are  to  the 
effect  that  though  the  Indian  Treasury  is  in 
a  much  stronger  position  as  regards  its 
reserve  of  silver,  there  is  at  present  no 
sign  of  a  reduced  demand  for  rupees.  Ship- 
ments to  London  for  week  ended  Nov.  23 
were  307.000  ounces. 

Crop  prospects  in  India  are  so  poor  that 
the  government  has  prohibited  the  export 
of  foodstuffs,  a  fact  which  the  Lonrlon 
•■bankers'  Magazine"  thinks  may  have  some 
bearing  on  the  price  of  silver,  and  which 
may  cause  some  withdrawals  of  the  meiai 
from  Indiai's  secret   hoards. 

Mexican  dollars  at  New  York:  Nov.  21, 
771-  Nov.  22.  77*:  Nov.  23.  77J  :  Nov.  25. 
77i:    Nov.    26,    77*i  ;    Nov.    27.    77J. 

Platinum — L^nchanged   as  to  price,   which 
will   be   maintained    officially    at    JlO.n    until 
Dec.     1.       Upon    that     date    all    restrictions 
\vill    be   removed    and   there   will    be    a    fre 
market. 

Zinc  and  Lead  Ore  Markets 

Joplin.    Mo..    Nov.    23— Blende,    per    ton, 

high.  $76.90:  basis  60';    zin  ■.  pr.-m    rv..  y  ■  ■> : 
Class  B,  $65'??  60:  PrniT      ' 
$52.27  :     outside    the    s 
calamine,   basis   40';;    -  ,-, /r 

age  selling  prices:  blende.  J j3 aU' ;  dia- 
mine, $39.51,  all  zinc  ores.  $19. 7«. 
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Lead,  hiph,  $104.90;  basis  SOrj-  lead. 
$100;  average  selling  price,  all  grades  of 
lead.    $103.07. 

Shipments  the  week:  Blende.  7658;  cala- 
mine. 510:  lead.  1318  tons.  Value,  all  ores 
the  week,  $562,310. 

Of  the  4700  tons  purchased  this  week, 
about  3000  tons  was  sold  on  schedule  price. 
At  least  two  buyers  report  approximately 
1700  tons  purchased  on  a  basis  of  $47.50 
to  $45.  cutting  to  the  latter  price  yester- 
day, and  are  still  taking  all  offerings  late 
tonight. 

The  Zinc  Institute  committee  is  working 
tirelessly  to  strengthen  sfellers  to  hold  for 
schedule  price. 

Platteville.  Wis..  Nov.  23. — Blende,  basis 
6ii^  zinc,  highest  settlement  price  reported 
for  week  and  year  to  date.  $76.00  :  base 
price  for  premium  grade.  $75  ;  base  price 
for  high-lead  blende  de-"lined  to  $47.50  per 
ton.  Lead  ore.  basis  SO':f  lead.  $96  per 
ton.  Shipments  reported  for  the  week  were 
1981  tons  blende.  40  tons  galena,  and  395 
tons  sulphur  ore.  For  the  year  to  date  the 
totals  are  113.723  tons  blende.  7341  tons 
galena,  and  38.989  tons  sulphur  ore.  Dur- 
ing the  week  2560  tons  blende  was  shipped 
to  separating  plants. 

Other  Ores 

Chrome  Ore — No  business  and  no  market 
Consumers  are  reported  to  have  all  the  ort 
on  hand  that  they  can  possibly  use  be- 
tween now  and  early  next  year.  The 
chrome-ore  producers  are  conferring  today 
with  Secretary  Lane  in  order  to  obtain 
relief  from  the  serious  predicaments  into 
which  the  sudden  termination  of  the  war 
precipitated    them. 

Mang-anese  Ore — Xo  business  and  no  mar- 
ket. Consumers  overstocked.  Shipments 
of  ore  from  Butte  and  other  districts  have 
been   discontinued. 

Molybdenum  Ore — Xegotiations  are  said 
to  be  proceeding  for  some  of  this  ore.  It 
will  be  interesting  to  see  what  price  is 
made.  In  the  meanwhile,  there  are  reports 
of  private  business  done  at  figures  far  be- 
low $1. 

Tung:.sten  Ore — The  producers,  importers, 
smelters,  and  consumers  of  tungsten  ore 
held  a  meeting  in  Xew  York  on  Nov.  2  5 
to  consider  the  situation  in  their  industry. 
and  appointed  a  committee,  representing 
each  element  in  the  business,  to  recom- 
mend to  the  Government  what  steps  might 
advisably  be  taken  to  prevent  too  sudden 
a  readjustment  of  price.  At  the  meeting 
it  became  immediately  apparent  that  there 
are  widely  divergent  and  conflicting  inter- 
ests and  views.  American  producers,  who 
say  that  no  one  of  them  can  operate  suc- 
cessfully under  present  conditions,  if  they 
do  not  receive  more  than  $20  per  unit  for 
their  product,  and  speculators  and  ttianu- 
facturers  who  are  long  of  supplies  bought 
at  high  figures  would  like  to  see  a  main- 
tenance of  prices,  even  at  the  expense  of 
re.strictive  measures.  Other  manufacturers 
and  con.«umers  generallv  would  prefer  to 
see  nature  take  its  course.  It  was  clear 
that  there  are  large  supplies  of  ore,  ferro- 
tungsten.  tungsten  powder,  and  tungsten 
steel. 

In  the  meanwhile  there  has  been  no  mar- 
ket, for  nobody  has  been  willing  to  buv 
There  are  plenty  who  would  sell  if  thev 
«)Uld  and  would  make  sharp  concessions 
Prices  like  $18,  $17.  and  so  on  down,  are 
Intimated.  Foreign  ore  of  65 "{  grade  and 
excell-nt  quality  has  been  freelv  offered 
for  shipment  at  $15  per  unit  per  "long  ton. 
These  figures  are  merely  indicative  and  are 
not  given  as  quotations,  for  at  present  there 
Ls  no  way  of  telling  what  the  real  market 
is,  or  would  be. 

Other  Minerals 

Pyrltefi — Whether  the  embargo  on  Span- 
ish pyrites  will  be  su.spended  l)etween  now 
and  Jan.  1  has  not  been  defl»itely  settled. 
Spanish  pyrites  is  quoted,  subject  to  the 
rai.slng  of  the  embargo,  at  17c.  on  the  basis 
of  10b.  ocean  freight,  buyers  to  pay  war 
riHk  and   Insurance. 

Iron  Trade  Review 

PITTHBIRGII—Nov.     26 

At  thin  writing,  more  than  a  fortnight 
art<-r  the  signing  of  the  armistice,  there 
have  been  scarcely  any  cancellations  of 
either  war  or  peace  orders  on  which  work 
wan  actually  being  done,  though  nearly  all 
oontraei.H  for  war  material  that  will  not  he 
Jlfcedi-'l  and  on  which  work  had  nrti  been 
Df-gun.  have  been  canceled  The  Oovern- 
inent.  which  1h  preHumahly  ff.rtined  with 
Information,  regardH  It  an  eHH.nilal  that 
thert*     be     no     iwrlouH     Interruption     to     the 


country's  industrial  activity  on  account  of 
a  menace  for  which  the  only  recognized 
term    is   Bolshevism. 

There  is  criticism  of  the  Government's 
policy  to  continue  work  on  contracts  by 
those  who  desire  to  see  wage  reductions. 
The  great  majority  of  steel  manufacturers 
do  not  wish  wage  reductions  in  their  in- 
dustry unless  as  a  sequel  to  lower  costs  of 
living,  and  feel  that  with  immigration  shut 
off  for  more  than  four  years,  and  emigra- 
tion of  the  foreign  born  in  prospect  rather 
than  immigration,  it  is  going  to  be  dilticult 
to  find  an  adequate  supply  of  labor,  as  the 
American  born  do  not  naturally  gravitate 
to  employment  at  coke  works,"  blast  fur- 
naces and  steel  mills.  The  future  of  steel 
prices  hinges  largely  upon  these  considera- 
tions, including  the  great  question  whether 
the  permanent  and  stable  basis  for  iron 
and  steel  prices  that  must  come  some  time 
is  to  be  reached  merely  by  a  gradual  de- 
cline or  by  a  sharp  recession  or  slump  and 
then  a  recovery.  The  latter  would  be  the 
natural  course,  according  to  steel  market 
history. 

Though  only  a  week  or  two  ago  it  was 
regarded  as  a  foregone  conclusion  that  the 
AVar  Industries  Board  would  continue  to 
set  prices  for  some  time,  it  is  now  an 
even  chance  whether  it  will  do  so  even  for 
the  first  quarter  of  the  new  year.  An  awk- 
ward feature  of  the  situation  is  the  desire 
of  the  Railroad  Administration  to  buy  as 
cheaply  as  possible,  and  this  runs  coiinter 
to  the  desire  of  the  War  Indu.stries  Board 
to  let  the  market  down  gradually. 

All  the  steel  mills  are  running  as  well 
as  they  can,  having  plenty  of  orders  for 
the  immediate  future  at  least.  With  the 
removal  of  practically  all  restrictions  upon 
the  production  and  consumption  of  steel. 
a  demand  has  quickly  arisen  from  jobbers, 
automobile  builders,  and  a  few  other  classes 
of  buyers,  for  steel  that  they  can  turn  over 
at  once,  the  question  of  price  practicallv  not 
entering.  There  is  absolutely  no  interest 
m  forward  deliveries.  The  so-called  in- 
vestment buyers,  in  particular,  will  prob- 
ably not  be  in  mood  to  consider  purchases 
for  some  time. 

Operations  are  interfered  with  by  short- 
age of  coke,  due  to  the  influenza  epidemic 
and  the  peace  celebration,  which  was  pro- 
longed in  the  Connellsville  region.  In  the 
past  few  days  the  Carnegie  Steel  Co.  has 
banked  five  b.last  furnaces  by  reason  of 
shortage  of  Connellsville  coke,  produced  by 
mine-labor  shortage  rather  than  oven-labor 
shortage.  The  company  has  bl«wn  out  one 
-^tack  at  Farrell  for  rebuilding.  Of  its  59 
furnaces,  four  are  out  of  blast,  five  banked 
and  50  producing.  The  company's  steel- 
ingot  output  last  week  was  94%  "of  capac- 
ity, but,  through  shortage  of  pig  iron,  this 
week's  steel  output  is  likely  to  be  a  few- 
points    less. 

Pig  Iron — There  is  a  little  insistent  de- 
mand for  pig  iron,  particularly  in  steel 
making,  but  only  for  small  lots  "for  almost 
immediate  shipment.  Full  Government 
limits  are  readily  obtained :  Bessemer. 
$35.22;  basic.  $33;  No.  2  foundry.  $34: 
malleable.  $34.50;  forge.  $33.  f.o."b.  fur- 
nace freight  from  the  Valleys  to  Pitts- 
burgh being  $1.40  and  from  six  detached 
furnaces   somewhat    less. 

Steel — Odd  lots  of  unfinished  steel, 
chiefly  odds  and  ends  of  various  sizes  and 
analyses,  are  beginning  to  develop.  There 
are  no  offerings  for  production  to  specifica- 
tion. The  market  remains  at  Government 
limits:  Billets.  $47.50:  sheet  bars  and  small 
billets.    $51;    slabs,    $50;    rods,    $57. 

Ferroalloys — The  market  is  absolutely 
stagnant  on  ferromanganese  and  spiegel- 
eisen.  consumers  showing  no  disposition 
to  buy,  and  price  cuts  would  not  temp' 
them,  .so  that  prices  remain  nominal  at  for- 
mer figures,  $250.  delivered,  for  70%  ferro- 
manganese and  $75  f.o.b.  furnace,  for  16 ^r 
spiegeleisen. 

Coke 

.,C"o^«" — ^°^^  production  in  the  Connells- 
ville region  decreased  (ven  last  week,  when 
the  output  was  estimated  at  about  30';; 
under  the  former  rate.  ProdudNion  at 
byproduct  plants  is  only  fairly  well  main- 
tained. Furnaces  are  short  of  coke,  but 
not  to  the  extent  to  be  expected  from  the 
curtailment  in  output,  and  a  resumption 
of  the  former  rate  of  production  would 
probably  result  in  cut  prices  from  the  Gov- 
ernment limit.  Furnaces  regard  the  coke 
price  as  relatively  the  highest  of  all  the 
Government  limits,  and,  moreover,  are  not 
pleased  with  the  way  coke  matters  went 
during  the  war,  and  they  are  likely  to  seek 
lower  prices  by  every  means  po.saible. 
The  market  remains  quotable  at  Govern- 
ment limits:  Furnace.  $6;  foundry  72-hour 
selected,  $7:  crushed,  ovel-  S-ln  $7  30- 
clean  .screenlngH,  over  J-ln.,  $5  50.' per  net 
t'>n    at    ovns,    Connellsville    region. 


STOCK  QUOTATIONS 


N.Y.EXCH.t         Nov.  20    BOSTON  EXCH.t  Nov. 28 


Alaska  Gold  M..  . 
Alaska  Juneau.. . . 
Am.Sm.&Ref.,com 
Am.Sm.&Ref..pf 
Am.  Sm.  Sec.pJ..  A. 

Am.  Zinc 

Am.  Zinc,  pf 

Anaconda 

Batopll.is  Mln 

Bethlehem  Steel  .  . 
Butte  &  Superior  .  . 
Butte  Cop.  &  Zinc. 
Cerro  de  Pasco. . .  . 

Chile  Cop 

Chlno 

Colo.FuelA  Iron.. .  , 

Crucible  Steel 

Crucible  Steel,  pf.... 
Dome  Mines.  . . 

Federal  M.  &  S 

Federal  M.&S.,pf.. 
Great  Nor.,  ore ctt.  . 
Greene  Cananea. .  . 
Guir  States  Steel...  . 

Homestake 

Inspiration  Con .... 
International  Nickel 

Kennecott 

Lackawanna  Steel.. . 

Mexican  Petrol 

Miami  Copper 

Nat'l  Lead,  com .... 
National  Lead.  pf... . 

Nev.  Consol 

Ontario  M  In 

Ray  Con 

Republic  I. &S.. com. 
Republic  I.  AS.pt.. 

Sloss-Sheffleld 

Tennessee  C.  A  C.  .  . 

U.S.  Steel,  com 

U.S.  Steel,  pf 

Utah  Copper 

Va.IronC.&C 


3i 

2 
83! 
107 
93 
13 
41 
65  5 

11 
62 
201 

8 
33; 
19; 
38J 
36 
56 
89  \ 
12j 


46! 

66; 

90 

48  J 

31  i 

35} 

71 

161 ; 
25; 

63 
103 
18  5 
7 

21  ;■ 

76  5 
991 
45; 
14'. 
100 

llU 
79 
59 


BOSTON  CURB*  Nov.  26 


Alaska  Mines  Corp. 

Boston  Ely 

Boston  &  Mont... 
Butte  &  Lon'n  Dev. 

Calaveraa 

Chief  Con 

Contact 

Corbln 

Cortez 

Crown  Reserve. . .  . 

Crystal  Cop 

Eagle*  Blue  Bell  . 

First  Nat.  Cop 

Houghton  Copper.. 

Intermountaln 

Iron  Blossom 

Iron  Cap 

Majestic 

Mexican  Metals. .  .  , 
Mines  of  America.. . 
Mojave  Tungsten.. . 
Nat.  Zinc  &  Lead.  .  . 
Nevada-Douglas.. .  . 

New  Baltic 

New  Cornelia 

Oneco 

Pacific  Mines 

Rex  Cons 

Yukon  Gold 


t.l2 
.80 
.48 
.15 
.75 

3i 
.05 
.25 
.15 
.20 
.39 

21 

2! 
.40 
t.05 
.55 
16! 
.26 
.27 

II 
.07 
.11 
.39 
.90 
161 
.20 
t.35 
.05 
1 


SAN  FRAN.' 


Nov.  25 


Alta 

.03 

.04 

Best  &  Belcher 

.02 

Caledonia 

02 

Challenge  Con 

.03 

Confidence 

.10 

Con.  Virginia 

.10 

Gould  &  Curry 

.01 

Hale  &  Norcross. . .  . 

.02 

.lacket-Cr.  Pt 

J.  03 

05 

40 

Ophlr 

04 

.01 

Savage 

t.02 

Sierra  Nevada 

01 

Union  Con 

.12 

Utah  Con 

01 

Belmont 

3.00 

Jim  Butler 

.41 

MacNamara 

.24 

.13 

Mont.-Tonopah .... 

.13 

North  Star 

.06 

Rescue  Eula 

.08 

West  End  Con 

1.20 

Atlanta 

.06 

Booth 

07 

Comb.  Frac 

1.02 

.11 

Jumbo  Extension. . . 

.11 

Kewanas    

.05 

Nevada  Hills 

.02 

Nevada  Packard.  . .. 

.32 

Round  Mountain.... 

.19 

Silver  Pick 

.04 

White  Caps 

.15 

COLO.  SPRINGS*  Nov.  2. 


Cresson  Con 

fi 

no 

Doctor  Jack  Pot..  .  . 

04' 

KIkton  Con 

06  ' 

El  Paso 

14 

Gold  Soverelgo 

\ 

o:' 

Golden  Cycle 

76  ( 

Granite 

17 

Isabella    

06  1 

Mary  McKlnney.  .  . 

08 

Portland 

1 

o:t 

United  Coia  M 

15 

Vindicator 

39 

Adventure 

Ahmeek 

.\lgomah 

AUouez 

Ariz.  Com 

Arnold 

Bingham  Mines...] 

Bonanza 

Butte-Balaklava. .. 

Calumet  &  .-^rlz 

Calumet  &  Hecla.  . 

Centennial 

Copper  Range...  '. '. 

Daly  West 

Davis-Daly 

East  Butte  . 

Franklin "■    " 

Granby 

Hancock 

Hedley " 

Helvetia ' 

Indiana 

Isle  Royale '.'. 

Keweenaw 

Lake.    ... 

La  Salle ..'.','. 

Mason  Valley 

Mass 

Mayflower '..'.'. 

Mlclilgan 

Mohawk 

New  Arcadian...   . 

New  Idria 

North  Butte 

North  Lake 

OJlbway 

Old  Dominion 

Osceola 

Quincy 

St.  Mary's  M.  L... 

Santa  Fe 

Seneca ] , 

Shannon. .....,',,', 

Shattuck-Arlz..I! ! 

So.  Lake ' 

So.  Utah 

Superior 

Superior  &  Bost. '. '. 

Trinity 

Tuolumne.  . 

U.  S.  Smelting....; 

U.  S.  Smelfg.  pf... 

Utah  Apex 

Utah  Con 

Utah  Metal...    . 

Victoria 

Wtnona 

Wolverine '. 

Wyandot 


t.60 
77 
.30 
47 
131 
t.20 
9 

.20: 

t.3S 

66 

452 

tl3 

45 

'i 

4 

10 

4 

179 

7 

tl2 

t.20 


3 

40 

t57 
67J 
43{ 

t.50 
13 

6 

i* 

.77 
46 
4Si 
31 

81 
2i 
2i 
.75 
20  i 
t.50 
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Big  Ledge 

Butte  A  N.  Y 

Butte  Detroit 

Caledonia 

Calumet  &  Jerome.. 

Can.  Cop.  Corpn 

Carlisle 

Cashboy 

Con.  Ariz.  Sm 

Con.  Coppermlnes. . 

Emma  Con 

Goldfleld  Con 

Goldfield  Merger 

Greenmonster 

Hecla  Mln 

Howe  Sound 

Jerome  Verde 

[x>ul8lana 

Magma 

Marsh 

McKlnley-Dar-Sa... 

Milford 

Mother  Lode 

Nixon  Nevada 

Ohio  Cop 

Rawley 

Ray  Hercules 

Richmond 

Rochester  Mines.. .  . 
'-'t.  Joseph  Lead.  ..  . 

standard  S.  L 

Stewart 

Success 

Tonopah 

Tonopah  Ex 

Trlbulllon 

Troy  Arizona 

United  Eastern 


ted  Zinc. 
Utlca  Mines. 


.50 
.03 
..35 
.50 
2 
12 


it 

Sf 

t.03} 

.22 

.04 

i* 

4i 

t.50 

2i* 
.03i 
.48 
t.75 
.35 
.33 

.31 
14 

..6' 
.10 


t.ol* 


TORONTO* 


Nov.M 


Adanac 

Bailey 

Beaver  Con 

("hambers  Ferland. 

Conlagaa 

Margraves 

Kerr  Lake 

La  Rose 

Lake  .Shore 

Mln  Corp.  of  Can.... 

Nlplsslng    

Peterson  Lake 

Tenilskaming 

Wctthiufer-Lor 

Davidson 

Dome  Kxten 

Dome  Lake 

Holllnger 

Mclntyre 

Newray 

Porcu.  Crown 

Teck-Hughe* 

Vlpond 

West  Dome 


.10 

.OS 
.38 
.10 

3.00 
.02 

5.75 
.30 
.90 

2.50 

8.37» 
.07 
.32 
.OS 

t.60 
.24 
.IS 

6.131 

i.esl 

ISI 

.28 
.25 
.20 
.13 


*  Did  Drieet.      tCloalng  pricet.     ;  Lost  quotatloni. 
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PIG.    1.      STEAM    SHOVEL   OPERATING   IN    THE    OREBODT    OF  THE  WEST  TEXAS   SULPHUR   COMPANY 

Sulphur  Deposits  of  the  Trans-Pecos  Region, 

In  Texas  V 


By  KIRBY  THOMAS* 


An  account  of  the  location  and  characteristics  of 
the  sulphur  deposits  which  occur  in  Culber- 
son and  Reeves  counties,  Texas.  Although  the 
extent  of  these  deposits  has  long  been  known 
their  exploitation  was  begun  only  a  few  years 
ago.    A  number  of  companies  are  now  operating 


T 


HE  deposits  of  native  sulphur,  or  brimstone, 
"Which  occur  in  Culberson  and  Reeves  counties, 
Tex.,  in  the  region  just  south  of  the  New  Mexico 
boundary  and  west  of  the  Pecos  River,  have  been  known 
for  many  years,  but  it  is  only  recently  that  serious  at- 
tempts have  ben  made  to  utilize  them,  on  a  commercial 
scale,  as  a  source  of  supply  of  this  essential  commodity. 
Within  the  last  three  years  more  than  20  companies, 
some   of   them  with   large   capital   issues,   have   been 


•Consulting  mining-  engineer,  70  Central  Park  West,  New  York. 


in  the  district,  and  a  large  amount  of  intensive 
geological,  mining,  and  metallurgical  research  has 
been  carried  out.  The  future  of  the  industry  in 
this  part  of  the  country  is  hopeful,  and  a  steady 
output  for  many  years  may  be  anticipated. 
The    data    given    will    be    of    general    interest. 


formed  to  operate  in  the  district;  and  investigations 
and  explorations  have  been  undertaken  by  representa- 
tives of  private  interests  and  by  the  geologists  of  the 
Texas  Survey. 

Several  deposits  in  the  district  have  been  explored 
and  developed  to  a  considerable  extent,  and  two  have 
been  equipped  with  mining  and  treatment  plants  and 
have  produced  a  small  amount  of  refined  sulphur  for 
shipment.  Owing  partly  to  internal  difficulties  with  the 
operating  companies  and  to  mistakes  in  the  installation 
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of  the  treatment  equipment,  together  with  a  failure  to 

provide    facilities    for    transportation    from  mines    to 

railroad,   the   output  of  the   district   so  far  has   been 
restricted. 

Commercial  Future  of  the  District 

The  commercial  future  of  the  Trans-Pecos  sulphur 
industry,  in  my  opinion,  is  much  more  important  than 
the  present  accomplishments  indicate.  The  obvious  and 
essential  factors  in  the  situation  are,  first,  sufficient 
tonnages  of  commercial  ore,  accessible  and  available  for 
mining  and  treatment,  at  low  costs;  second,  the  applica- 
tion of  suitable  mining  and  treatment  methods,  with 
the   provision    of   economical    and    effective   equipment 


FIG.    2.      LOCATION   OF   SULPHUR   AND    OTHE3R    DEPOSITS 
IN  THE  TRANS-PECOS  REGION   OF  TEXAS 

therefor;  and,  third,  the  provision  of  transportation 
facilities  for  the  cheap  delivery  of  crude  material  at  the 
treatment  plants  and  inexpensive  and  reliable  transport 
of  the  product  from  the  treatment  plants  to  the  main- 
line railroads  which  bound  the  district  on  the  east  and 
south.  The  question  of  market  need  not  be  here  discussed 
because  the  conditions  considered  are  predicated  on 
profitable  operation  at  the  pre-war  price  of  $22  a  ton  for 
the  product  delivered  at  the  railroad. 

Character  of  Deposits 

The  sulphur  deposits  in  the  Trans-Pecos  region  are 
all  of  the  same  character  and  have  a  common  origin, 
though  differing  slightly  as  to  the  kind  of  ore  and  the 
accompanying  gangue  or  waste  material,  and  varying 
considerably  in  individual  extent.  They  have  their 
genesis  in  the  combination  of  geological  and  physical 
conditions  which  have  permitted  the  escape  to  the  sur- 
face, from  great  depth,  of  sulphurous  waters  or  gases 
along  fissures  or  fault  planes.  These  have  intersected 
and  dislocated  a  thick  .series  of  beds  of  limestone,  gyp- 
sum, clay,  and  other  sedimentary  rocks.  The  sulphur 
may  have  had  its  primary  origin  in  the  iron  pyrite- 
bearing  shales  which  occur  in  the  district,  or  in  some  of 
the  deep  gypsum  beds,  from  which  it  may  have  been 
freed  by  thermochemical  action.  Under  a  suitable  com- 
bination of  conditions,  the  sulphur  in  solution,  or  as  a 
gas,  was  precipitated  as  elemental  sulphur  on  coming  to 
the  surface  or  within  a  short  distance  from  the  surface. 


thus  forming  localized  deposits  of  varying  and  often 
considerable  horizontal  extent,  having  only  moderate 
depth  except  in  the  chimneys  or  channels  through  which 
the  solutions  have  ascended,  and  here  occurring  to 
depths  of  a  few  hundred  feet  at  most.  The  deposits, 
however,  are  numerous,  and,  individually,  some  of  them 
have  sufficient  horizontal  area  to  assure  for  the  district 
as  a  whole,  and  as  far  as  the  most  important  deposits  or 
groups  of  deposits  are  concerned,  an  ample  tonnage  for 
commercial  operations,  notwithstanding  the  localization 
and  limitations  of  the  deposits  individually,  and  their 
surface  character. 

Estimation  of  Available  Sulphur  Impracticable 

Calculation  of  definite  tonnage  is  precluded,  except 
in  a  few  instances,  owing  to  the  limited  amount  of  ex- 
ploration and  the  nature  of  the  developments.  How- 
ever, careful  consideration  of  the  conditions  disclosed, 
and  comparison  with  the  results  of  developments  in  the 
district,  justify  the  expectation  that  a  number  of  the 
deposits  may  each  yield  upward  of  several  hundred 
thousand  tons  of  sulphur,  and  that  the  district  itself 
presents  a  reasonable  expectation  of  production  on 
a  commercial  scale  for  a  number  of  years.  It  will  be 
observed  from  a  study  of  the  general  map  that  the  de- 
posits are  roughly  in  convenient  groups  for  operation 
in  combination. 

The  sulphur-bearing  material  grades  from  practicaHy 
pure  sulphur,  in  masses,  to  mixed  gypsum  and  earthy 
material  carrying  a  small  percentage  of  sulphur.  The 
commercial  limit,  of  course,  will  be  determined  by  con- 
ditions and  efficiency  of  operations.  The  character  of 
the  deposits  is  such  that  many  of  them  possess  com- 
mercial reserves  in  quantities  sufficient  to  justify  oper- 
ations, utilizing  all  of  the  sulphur-bearing  material 
down  to  25%.  Probably  lower-grade  material  can  be 
utilized  for  its  sulphur  content  or  sold  as  fertilizer. 

Method  of  Mining  Desirable 

The  material  must  be  mined  by  open-cut  methods,  as 
the  escaping  gases  make  underground  operations  im- 
possible. I  have  observed  no  deposits  in  the  district, 
so  far  disclosed  by  exploration,  where  the  Frasch 
method  of  underground  liquation  and  pumping  would  be 
feasible.  There  are  no  obstacles,  mechanical  or  physical, 
to  cheap  mining  in  the  district.  The  application  of 
open-cut  methods,  using  the  steam  shovel  or  the  drag- 
line scraper,  will  permit  of  the  mining  of  the  ore,  and 
its  delivery  at  the  treatment  plant  at  a  low  cost.  A 
factor  in  the  mining  cost  will  be  the  removal  of  the 
overburden  of  gypsum,  which  occurs  several  feet  thick 
in  many  places,  and  the  selective  extraction  of  the  com- 
mercial grades  from  the  low-grade  and  barren  part  of 
the  deposits.  If  operations  are  undertaken  on  a  large 
scale,  with  adequate  and  proper  equipment,  the  ma- 
terial can  probably  be  mined  for  less  than  $1  a  ton. 

The  recovery  of  the  sulphur  presents  a  compsratively 
new  metallurgical  problem.  The  liquation  mefhod  used 
in  connection  with  other  similar  deposits  had  been  found 
more  economical  than  volatilization  in  retorts.  This 
method  was  used  in  the  earlier  operations  of  the  Trans- 
Pecos  district,  and  adaptations  of  it  were  installed  in 
the  two  commercial  plants  erected.  The  results  indicate 
that  the  process  is  commercially  possible,  but  that  it  is 
costly  to  install,  expensive  to  operate,  and  that  the  per- 
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centage  of  recovery  of  sulphur  is  low.  Several  other 
processes  are  being  tested,  but  recent  experiments  have 
practically  demonstrated  that  the  sulphur-bearing  ma- 
terial is  amenable  to  the  new  oil  flotation  process,  which 
kam  been  recently  applied  to  other  phases  of  metallurgy 
with  important  results  as  to  costs  and  saving.  The  in- 
troduction of  flotation  in  the  Trans-Pecos  district  will 
probably  result  in  greatly  reducing  treatment  charges, 
and  in  effecting  a  h'gh  percentage  of  recovery.  The 
present  difficulties  with  regard  to  bad  water  and  high 
fuel  costs  wiil  also  be  largely  overcome  by  the  adoption 
of  flotation. 

Transportation  Is  Main  Problem 

A  present  problem  in  the  district  is  transportation 
y  from  the  deposits  to  the  railroad.  It  is  difficult  to  main- 
tain roads  for  trucking  in  the  gypsum-covered  surface, 
and  there  has  been  no  adequate  expenditure  of  money  to 
provide  suitable  roads,  and  no  cooperation  of  the  dif- 
ferent interests.  The  conditions,  however,  present  no 
serious  obstacle  if  the  problem  is  properly  attacked,  with 


FIG.   3. 


LIQUATION  PLANT  OP  THE  WEST  TEXAS 
SULPHUR  COMPANY 


an  expenditure  justified  by  the  volume  and  value  of  the 
traffic  involved. 

The  deposits  lie  from  12  to  30  miles  from  the  nearest 
railroad  station;  and  a  suitable  trunk  line  road,  with 
branches,  should  and  can  be  provided,  so  that  haulage 
and  trucking  can  be  done  at  moderate  costs.  However, 
it  is  practicable  to  build  a  broad-gage  or  industrial  rail- 
road to  serve  all  the  principal  properties  at  a  cost  that 
is  justified  by  the  traffic  which  is  assured  by  the  present 
state  of  development.  The  Santa  Fe  railroad  is  willing 
•:o  provide  facilities  under  proper  assurances,  and  Gov- 
ernment agents  have  indicated  their  intention  to  author- 
ize and  support  the  project  for  railroad  extension,  pro- 
viding serious  endeavors  are  made  to  realize  the  sulphur 
possibilities  of  the  district  as  a  whole. 

It  will  probably  be  found  advisable  to  establish  cen- 
tral treatment  plants,  and  to  assemble  the  ore  from 
groups  of  deposits  within  a  reasonable  radius.  This  can 
be  effectively  done  by  providing  a  system  of  portable  in- 
dustrial tramways,  using  mule  haulage  or  gasoline  en- 
gines for  motive  power. 

Adequately  equipped  and  effectively  managed  oper- 
ations on  a  reasonably  large  scale  can  probably  produce 
sulphur   at   a   cost  of  about  $10   a  ton   for  operating 


charges,  this  cost  to  include  mining,  treatment,  and 
general  management,  but  not  to  provide  for  the  amor- 
tization of  capital  investment  in  property,  plant,  or 
equipment,  or  to  include  the  cost  of  transport  to  rail- 
road of  the  product  in  case  the  extension  of  the  railroad 
to  the  district  is  not  arranged. 

It  is  hardly  likely  that  the  limited  exploration  and 
development  which  have  been  done  in  the  district  have 
disclosed  all  of  the  deposits  or  fully  defined  the  limits 
of  any  of  them,  and  it  is  probable  that  expectations 
based  on  present  available  data,  conservatively  in- 
terpreted, will  be  greatly  exceeded  by  actual  operations 
and  development. 

Dummy  Mining  Lease  Fraud 

In  respect  to  the  occurrence  of  gold,  Western  Austra- 
lia occupies  a  unique  position,  states  the  Journal  of  the 
Chamber  of  Mines  there.  A  great  deal  of  the  richest 
material  occurs  in  sulphide  and  telluride  ores;  and  the 
government  should  provide  against  unlawful  traffic  in 
these  ores  as  well  as  in  the  case  of  gold  or  free  mill- 
ing ore.  It  might  seem  more  difficult  to  deal  in  sulphide 
and  telluride  ores,  which  require  special  treatment,  than 
in  the  metal  itself,  but  in  the  present  imperfect  state 
of  the  local  laws  this  is  hardly  so.  Such  dealings  are 
rendered  easy  by  the  "dummy  lease"  fraud.  Under  this 
simple  but  effective  plan  a  person  might  own  and  work 
a  lease  with  ore  containing,  perhaps,  a  few  penny- 
weights of  gold  per  ton,  but  the  ore  alleged  to  come 
from  it,  after  treatment  at  works  owned  by  himself  or 
by  an  accommodating  friend,  would  often  give  phenom- 
enal results,  perhaps  10  oz.  to  20  oz.  or  even  100  oz.  to 
the  ton.  To  put  a  stop  to  this  ingenious  fraud  it  was 
recommended,  in  addition  to  the  licensing  of  treatment 
plants,  that  power  should  be  given  to  magistrates  and 
the  police  to  take  samples  for  assay  from  leases  of  this 
peculiar  description,  and  so  arrive  at  some  estimate  of 
their  real  value. 

The  "dummy-lease"  fraud  was  thoroughly  exposed  by 
the  proceedings  in  the  Golden  Zone  case.  It  is  certain 
that  the  proprietor  could  not  long  have  carried  on  his 
illicit  gold  dealings  had  he  been  compelled  to  license  his 
Golden  Zone  treatment  plant,  and  bring  it  under  police 
supervision,  and  had  he  been  required  to  say  from  what 
part  of  the  mine  came  the  ore  that  yielded  him  such 
bountiful  returns.  The  Golden  Zone  mine,  out  of  which 
thousands  of  pounds  worth  of  gold  had  been  nominally 
coming,  month  by  month,  was  subsequently  put  up  at 
auction  and  sold  for  a  five-pound  note.  There  are  other 
leases  on  the  Kalgoorlie-Boulder  field  of  no  greater  in- 
trinsic value  than  the  Golden  Zone,  under  the  cloak  of 
which  the  holders  are  making  fortunes,  by  means  of 
some  scheme  of  adding  to  actual  mill  returns,  similar 
in  general  characteristics  to  the  fraud  described. 


Before  the  war  electric  steel  was  not  noted  in  the 
official  returns  of  output  in  Great  Britain,  according 
to  the  Mining  Magazine.  In  1917,  however,  110,000  tons 
was  made,  of  which  90,000  tons  was  in  the  form  of 
ingots  and  20,000  tons  in  the  form  of  castings.  There 
are  now  more  than  50  electric-steel  furnaces  at  work  in 
Sheffield.  The  development  of  the  electric  furnace  for 
the  production  of  high-class  steels  has  provided  a 
notable  innovation  in  Sheffield  practice. 
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Standardization  of  Mining  Methods 

IV — Explosives* 


By  CHARLES  A.  MITKEf 


Safe  and  efficient  methods  of  storage  and  han- 
dling of  explosives,  both  on  the  surface  and 
underground,  are  enumerated.  Suitable  powder 
and  fuse  sacks  are  described,  and  details  given 
of  the  construction  of  an  effective  and  economical 
fuse  cutter.  The  use  of  a  modified  brick-and-tile 
machine  for  producing  stemming,  an  idea 
originally  suggested  by  the  author  of  the  paper, 
is  advocated.  Data  are  given  on  the  practice 
of  loading  and  blasting;  and  precautions  men- 
tioned to  obviate,  or  minimize  the  danger  from, 
missed  holes.  The  paper  concludes  with  details 
of  gas  production  from  explosives  and  gives  in- 
formation on  improved  methods  of  ventilation. 


THE  dangers  incidental  to  the  storage  and  han- 
dling of  explosives  are  the  cause  of  much  concern 
to  members  of  mining  organizations.  Apart  from 
unavoidable  hazards  and  fatal  and  serious  accidents  due 
to  carelessness,  the  injurious  effects  produced  by  large 
quantities  of  noxious  gases  resulting  from  the  explo- 
sion of  dynamite  must  be  considered.  Many  serious 
injuries  have  been  sustained  by  men  who  are  gassed. 
All  operations  connected  with  the  handling  and  use 
of  explosives  should  be  standardized.  This  would  be  of 
considerable  help  in  eliminating  many  of  the  regrettable 


FIG.   1.     EXPLOSIVES  MAGAZINE  IN  HILLSIDE 

accidents  which  are  constantly  occurring,  and  would 
tend  to  reduce  the  quantity  of  noxious  gases,  produced 
by  the  explosives,  to  a  minimum. 

When  a  carload  of  powder  is  received  at  the  mines, 
it  is  necessary  to  have  it  unloaded  and  stored  on  the 
surface.  Great  care  should,  of  course,  be  exercised  in 
its  transportation  to  the  magazine,  and  provision  made 
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for  the  different  kinds  of  powder  stored  in  one  place, 
so  that  there  may  be  no  confusion  between  low-  and 
high-strength  explosives.  To  prevent  this,  the  magazine 
should  be  divided  into  a  number  of  compartments,  each 
being  properly  labeled  for  the  different  kind  and 
strength  of  powder  which  is  to  be  stored  in  it.  The 
magazine  should  be  well  ventilated,  to  avoid  the  powder 
being  kept  in  an  atmosphere  where  the  humidity  is 
high,  and  should  preferably  be  constructed  as  a  chamber 


Entrance  to  h  ogaz/ne 
FIG.   2.     PLAN  OF  POWDER  MAGAZINE 

driven  into  the  hillside,  where  it  will  be  free  from 
shock  and  where  there  will  be  no  possibility  of  a 
chance  rifle  bullet  entering  it.  In  exceptional  cases, 
where  it  is  not  practicable  to  drive  into  the  hillside, 
an  adobe,  cement,  stone,  or  brick  magazine  is  usually 
constructed  in  which  to  store  the  powder.  Adobe 
is  preferable  to  cement,  stone  or  brick,  because,  in 
case  of  an  explosion,  it  will  probably  crumble  and  there 
is  less  danger  of  the  material  used  in  its  construction 
being  broken  up  into  missiles. 

The  powder  house  should  have  double  doors,  with 
openings  large  enough  to  admit  a  man's  hand,  so  that 
they  may  be  locked  from  the  inside.  This  is  effectual 
in  preventing  any  one  working  at  the  lock  in  an  en- 
deavor to  pick  or  strike  it  with  a  hammer.  Fig.  1 
is  an  illustration  of  such  a  magazine.  In  this  case 
there  is  one  main  adit  leading  into  the  hillside,  closed 
by  double  doors,  locked  from  the  inside.  In  Fig.  2 
a  plan  view  is  given  of  the  parallel  drifts  leading  from 
the  main  tunnel,  showing  the  placing  of  chimney  and  the 
different  compartments  in  the  magazine. 
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When  the  powder  is  transported  from  the  surface 
magazine  to  the  different  mine  shafts,  it  should  not 
be  left  at  the  collar  of  the  shaft  longer  than  is  abso- 
lutely necessary,  as  many  accidents  have  occurred 
through  the  explosion  of  powder  there,  before  being 
taken  underground.  This  is  of  the  utmost  importance. 
I  have  recently  noted  cases  where  the  powder  is  taken 
to  the  collar  and  left  there  for  an  hour  in  the  morning 
during  the  time  when  the  shift  is  going  to  work. 

Not  more  than  one  day's  supply  of  powder  should, 
of  course,  be  taken  underground.  Powder  should  never 
be  lowered  with  tools  or  supplies  of  any  kind,  as  that 
will  est^iblish  a  practice  which  will  lead  to  the  lower- 
ing of  powder  with  steel  and  similar  material.  At  the 
different  shaft  stations  it  should  be  a  rule  that  the 
powder  men  must  remove  the  powder  from  the  stations 
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fuse,  caps,  and  stemming  should  be  placed  in  one  sack 
and  the  powder  in  the  other.  These  sacks  should  have 
suitable  handles,  so  that  a  man  can  put  one  on  each 
shoulder  when  climbing  up  a  raise.  Instances  have  been 
known  of  men  tying  fuse  around  sticks  of  powder,  and 
carrying  it  up  ladders  in  this  manner.  Should  the  fuse 
become  loose  and  a  stick  of  powder  drop,  the  results  are 
likely  to  be  serious.  The  caps  and  fuse  should  be  kept 
in  separate  houses  on  the  surface.  In  mines  where  the 
humidity  is  high,  the  fuse  should  not  be  capped  under- 
ground. The  cutting  and  capping  should  be  done  by 
men  who  devote  their  entire  time  to  the  work,  and 
these  operations  can  readily  be  standardized. 

Mechanical  Fuse  Cutter 

A  fuse  cutter  is  preferable  to  a  knife  or  ax,  as  it 
is  necessary  that  the  fuse  be  cut  square  across  and 
to  exact  measurements.  Fig.  3  is  an  example  of  a 
suitable  arrangement.  This  consists  of  a  table  3i  ft. 
high,  3  ft.  wide,  and  10  ft.  long,  with  a  blade  of  steel, 
foot  pedal,  and  spring  attached.  The  table  is  marked 
into  feet  and  inches,  so  that  the  fuse  may  be  cut  any 
length  up  to  10  ft.  At  one  end  is  a  movable  block, 
set  at  right  angles  to  the  table.  This  regulates  the 
length  of  the  fuse.  The  fuse  spools  are  set  on  pegs, 
just  above  the  table  at  the  opposite  end  to  the  movable 
block.  In  cutting,  the  movable  block  is  placed  at  the 
length  desired,  and  the  fuses,  of  which  the  table  accom- 


immediately  after  it  is  brought  down.  A  boulder  fall- 
ing down  the  shaft  might  accidentally  strike  the  ex- 
plosive. 

From  the  shaft  stations  the  powder  is  taken  to  the 
underground  magazines,  of  which  there  should  be  one 
on  each  level.  These  magazines  should  be  situated 
conveniently  for  all  the  men  on  the  level,  and  at  the 
same  time  far  enough  removed  from  the  blasting  to 
minimize  the  danger  from  shock.  The  magazines  should 
be  well  ventilated,  and  not  placed  where  the  humidity 
rises  to  more  than  80%  and  the  temperature  is  high. 
They  should  be  used  for  the  storage  of  powder  only 
and  not  as  combination  magazines  for  powder,  tools, 
and  supplies,  as  is  the  practice  in  some  mines.  Each 
magazine  should  be  in  charge  of  a  powder  man,  usually 
called  the  "powder  monkey."  His  duties  are  to  give 
Oat  the  pow^der  to  the  drillers  as  they  call  for  it,  and 
to  keep  an  accurate  check  on  the  amount  and  the  place 
where  it  is  to  be  used,  and  this  work  is  usually  com- 
bined with  other  duties,  such  as  checking  up  tools  and 
other  supplies  in  the  tool  house,  which  should  be  situ- 
ated some  distance  from  the  magazine.  The  same  man 
also  attends  to  another  magazine  which  contains  the 
caps  and  fuse. 

Though  it  is  advisable  to  have  the  powder  and  capped 
fuses  taken  to  the  heading  separately,  it  is  impracticable 
in  most  caseK,  and  all  miners  coming  to  the  powder 
magazine  should  have  powder  and  fuse  sacks  in  which 
to  carry  their  powder,  fuse,  caps,  and  stemming.     The 
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FIG.   3.     ADJUSTABLE  FUSE  CUTTER 

modates  any  number  up  to  about  25,  are  drawn  along 
the  table  until  the  ends  touch  the  movable  block.  The 
operator  then  steps  on  the  foot  pedal,  which  pulls  the 
steel  blade,  set  at  zero,  down  to  cut  the  lengths  of 
fuse.  On  releasing  the  pedal  the  spring  raises  the 
steel;  the  operator  again  pulls  the  freshly  cut  ends 
to  the  movable  block,  steps  on  the  pedal,  and  repeats 
the  operation.  The  use  of  this  machine  obviates  all 
danger  arising  from  the  fuses  not  being  cut  square. 
After  being  cut,  the  lengths  of  fuse  are  drawn  along 
the  table  a  little  further,  where  they  are  capped. 

Capping  of  Fuses 

In  capping,  the  fuse  should  be  placed  in  the  cap  so 
that  it  barely  touches  the  charge,  and  the  cap  not  too 
tightly  crimped  on.  If  the  fuses  are  to  be  used  in  damp 
or  wet  places,  a  further  precaution  should  be  taken  by 
using  P.  &  B.  paint,  heavy  grease,  or  some  other  mate- 
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rial  which  is  water-tight,  to  keep  all  moisture  from 
penetrating  the  cap  through  the  junction  between  the 
cap  and  fuse.  Whenever  a  sufficient  quantity  of  fuses 
are  capped  and  ready  for  use,  they  are  put  into  special 
fuse  ciins.  These  may  be  made  by  taking  carbide  cans, 
cutting  them  down  about  9  in.,  fitting  them  with  special 
lids  which  are  water-proof,  and  lining  the  inside  with 
felt  i  in.  thick.  The  lids  should  be  lined  as  well  as 
the  cans.  The  fuses  are  coiled  and  placed  inside  these 
cans  and  transported  in  this  manner  to  the  shafts,  from 
which  they  are  transferred  to  the  different  underground 
fuse  houses.  The  fuse  cans  should  be  sent  back  to  the 
fuse  house  on  surface  to  be  refilled  as  the  supply  under- 
ground runs  low. 

From  the  standpoint  of  efficiency,  the  capping  of  fuses 
by  men  specially  employed  for  that  purpose  has  proved 
to  be  a  success  at  a  number  of  mines.  In  one  instance, 
two  men  do  all  the  cutting  and  capping  on  the  surface 
for  the  entire  mine,  averaging  3000  caps  a  day.  This 
work  was  formerly  part  of  the  duties  of  sixteen  powder 
men,  who  cut  and  capped  fuse  for  their  individual 
levels,  and  who  are  now  required  to  do  repair  work  and 


FIG.    4.      FUSE   CANS 

cleaning  tracks  in  the  time  formerly  spent  in  crimping 
caps.  At  another  mine,  one  man  is  employed  in  a  well- 
ventilated  fuse  house  underground,  and  cuts  and  caps 
from  1100  to  1400  fuses  a  day. 

Stemming  or  Tamping 

Stemming,  or  tamping,  as  it  is  occasionally  called,  is 
used  in  practically  all  mines  except  metal  mines.  Its 
use  has  been  in  practice  in  coal  and  iron  mines  and  in 
mines  in  England  and  on  the  Continent  for  many  years, 
but  it  is  not  extensively  used  in  the  metal  mines  in 
this  country.  In  Michigan,  where  many  of  the  miners 
originally  came  from  England,  stemming  is  used,  for 
the  reason   that  the  men   have   been   trained   in   that 


country  to  the  idea  that  stemming  goes  with  the 
powder,  but  its  use  has  never  been  enforced  by  the 
operators  in  the  West;  and  the  miner  has  come  to 
know  that  by  filling  the  hole  with  powder  and  using 
Ihe  explosive  instead  of  stemming  he  can  satisfactorily 
pull  the  ground,  and,  inasmuch  as  the  company  fur- 
nished the  powder,  there  is  no  need  for  him  to  be 
economical. 

It  naturally  became  the  practice  for  miners  in  this 
country  to  load  a  hole  with  powder  and  then  use  an 
extra  amount  for  stemming,  thus  establishing  a  custom 
for  the  use  of  an  excessive  amount.    In  thiti  connection 


FIG.   5.      MAKING  STEMMING  AT  A  MEXICAN  MINE 

it  may  be  noted  that  contractors  in  the  Southwest  who 
furnish  their  own  powder  generally  use  stemming.  The 
miners  working  on  day's  pay,  on  the  other  hand,  never 
do  so,  as  they  well  know  that  holes  loaded  with  an 
excessive  amount  of  powder  without  stemming  will 
satisfactorily  break  the  ground,  and  that  the  use  of 
stemming  entails  extra  work  and  is  contrary  to  custom. 
In  justification  of  the  miners'  attitude  it  should  be  taken 
into  account  that  not  enough  has  been  done  in  eliminat- 
ing missed  holes,  as  it  is  dangerous  to  clear  out  the 
stemming  in  a  missed  hole  in  order  to  blast  it  over 
again.  It  is  therefore  absolutely  essential  that  the 
number  of  missed  holes  be  reduced  to  a  minimum  before 
making  the  use  of  stemming  compulsory. 

Stemming  Increases  Efficiency 

It  is  an  established  fact  that  stemming  increases 
the  efficiency  of  the  charge,  and  Technical  Paper  No. 
17  ("The  Effect  of  Stemming  on  the  Efficiency  of 
Explosives")  of  the  U.  S.  Bureau  of  Mines,  describes 
experiments  showing  that  the  gain  in  work  accom- 
plished when  dynamite  is  tamped  varies  from  about 
35%  with  the  quick-acting  to  over  90%  with  the  slow- 
acting  explosives.  De  Kalb  says  that  in  no  case  is 
detonation  absolutely  perfect  under  ordinary  conditions, 
but  this  perfection  is  approached  more  closely  according 
to  the  concentration  of  the  explosive  impulse,  due  to 
good  confinement. 

Experiments  made  by  the  Western  Australian  Gov- 
ernment Commission,  and  described  in  the  "Blue  Book" 
of  1905,  showed  that  the  tamping  of  charges  has  a 
marked  effect  on  the  proper  detonation  of  the  explosive 
used.  When  bore  holes  are  tamped  carelessly,  or  when 
no  tamping  is  used,  the  lack  of  confinement  apparently 
causes  a  small  part  of  the  explosive  to  be  detonated 
inc.omplotely,    and    consequently    more   offensive    fumes 
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are  given  off  than  when  the  charge  is  tamped  properly.' 
Some  of  the  arguments  advanced  against  the  use  of 
stemming  are  as  follows: 

1.  It  takes  longer  to  load  a  round  of  holes  when  stem- 
ming   is    used. 

2.  In  the  case  of  missed  holes,  the  stemming  must 
either  be  cleaned  out  or  another  hole  drilled  alongside; 
and  if  the  miner  is  careless  there  is  danger  of  drilling 
into  the  unexploded  charge. 

3.  It  is  contrary  to  custom,  especially  in  the  Western 
States. 

The  advantages  of  stemming  are: 

1.  Greater  efficiency  of  the  explosive. 

2.  Complete  detonation,  and,  therefore,  a  minimum 
amount  of  noxious  gases. 

3.  A  saving  in  powder  and,  incidentally,  in  cost. 

Classes  of  Stemming  Used 

Different  kinds  of  stemming  are  used  on  a  small 
scale  in  some  of  the  metal  mines  in  the  West.  In 
one  mine,  for  example,  the  powder  man  collects  several 
boxes  of  clay,  which  he  brings  to  the  powder  magazine. 
The  clay  is  rolled  into  balls  about  the  size  of  the  or- 
dinarj'  baseball,  and  he  hands  these  to  the  miners  when 
they  come  for  the  powder.  About  half  this  stemming  is 
scattered  along  the  way  to  the  working  places.  When 
ready  to  load,  the  miner  is  often  so  rushed  for  time 
that  he  is  unable  to  take  these  large  balls  of  clay  and 
roll  them  down  by  hand  to  fit  the  holes,  so  the  remainder 
of  the  stemming  is  usually  lost.  In  cases  where  the 
miners  actually  do  use  it,  the  quantity  is  so  small  that 
the  effect  is   negligible. 

Another  method  which  is  being  tried  in  some  places 
is  the  use  of  paper  forms  made  the  same  size  as  the 
powder.  These  forms  are  filled  in  some  instances  with 
wet  and  in  others  with  dry  sand  (see  Fig.  5).  So 
far,  this  has  been  tried  out  only  occasionally  in  certain 
mines,  and  therefore  has  not  produced  the  results  for 
which  it  was  intended.  Mill  tailings  are  sometimes 
used,  the  fine  dust  in  drill  holes  has  been  collected  and 
used  in  others,  and  dust  from  the  ores  has  been  tried 
in  a  few  mines,  but  this  has  not  as  yet  passed  beyond 
the  experimental  stage. 

Value  of  Clay  for  Stemming 

It  has  been  proved  by  experiments  that  plastic  clay 
which  has  been  properly  tempered  is  most  suitable  for 
stemming.  Consequently,  when  an  attempt  is  made  to 
introduce  the  practice  in  a  mine,  it  is  advisable  to  use 
the  best  material  available.  At  the  property  of  the 
Mogollon  Mines  Co.  a  machine  was  devised  and  has 
been  in  use  for  some  time  to  mold  clay  in  the  desired 
form,  and  a  system  also  has  been  adopted  by  which 
the  stemming  is  properly  distributed. 

In  the  larger  mines  8000  or  more  shots  are  fired 
every  day.  This  requires  a  large  amount  of  stemming 
and  necessitates  manufacture  on  a  large  scale.  After 
a  careful  study  of  this  matter  and  after  taking  up  the 
question  with  authorities  on  brick-making  at  different 
plants,  I  came  to  the  conclusion  that  a  brick-and-tile 
machine,  with  a  die  made  to  suit  the  measurements  of 
stemming,  would  be  practical  for  such  a  purpose.    Fig. 


6  shows  a  machine  of  this  kind,  capable  of  turning  out 
stemming  in  quantity  greater  than  recjuired  at  the  aver- 
age mine.  For  this  reason  a  smaller  machine  should 
be  designed  to  meet  requirements. 

Use  of  American  Augfjj  Machine 

The  clay  from  which  the  stemming  is  to  be  made 
should  first  be  thoroughly  mixed  and  tempered  in  a  pug 
mill,  boulders  broken  and  sufficient  water  added  to  make 
it  plastic.  After  being  thoroughly  mixed,  the  clay  i.s 
run  through  the  stemming  machine  and  forced  out 
through  a  cluster  die,  containing  six  to  ten  orifices 
each  approximately  one  inch  in  diameter,  cut  into  about 
ten-inch  lengths,  and  wrapped  in  paper.  This  paper 
should  be  of  different  color  to  that  used  for  the 
powder.  The  product  should  be  sent  to  the  various 
shafts,  lowered,  and  taken  to  the  powder  magazines 
together  with  the  powder.  When  the  miner  goes  for 
his  powder  and  caps  he  should  receive  the  stemming  at 
the  same  time. 

A  plant  such  as  is  sugge.sted  could  be  designed  and 
constructed  at  a  reasonable  cost.  The  pug  mill  and 
stemming  machine  can  be  operated  by  electricity  at 
small  expense,  and  the  clay  obtained  from  waste  dumps. 


FIG.    G. 


AMERICAN    AUGER    .MACHINE    FOR    MAKING 
STEMMING 


'"Blasting  Explosives  and  Accessories."  by  Charles  S.  Hurter, 
technical  representative,  Hercules  Powder  Co.,  Wilmington, 
Delaware. 


and  the  quantity  of  water  used  would  be  negligible. 
When  it  is  considered  that  the  machine  shown  in  the 
illustration  is  capable  of  turning  out  from  1000  to 
2000  building  bricks  per  hour,  it  is  obvious  that  with 
a  smaller  machine,  designed  to  meet  the  requirements 
of  the  average  mine,  two  men  could  turn  out  sufficient 
stemming  within  a  few  hours  to  supply  the  daily  needs, 
and  for  the  remainder  of  the  .'^hift  they  could  be  put 
to  other  work. 

Loading  and  Blasting  Practice 

Great  care  should  be  exercised  in  slitting  the  powder 
and  putting  it  in  the  holes.  Except  in  the  ca.se  o'  very 
wet  holes,  every  stick  of  powder  should  be  slit.  A 
wooden  tamping  stick  should  be  used,  and  the  powder 
carefully  tamped  so  that  it  will  fill  all  the  air  .'spaces 
in  the  drill  holes. 

In  placing  the  primer,  there  is  considerable  difference 
of  opinion  as  to  where  it  will  have  the  greatest  effect. 
It  is  best  to  decide  on  one  particular  place,  let  that 
be  the  common  practice,  and  adopt  it  as  standard. 
Though  it  is  possible,  with  the  uninflammable  ammonia 
dynamite  and  the  gelatins  so  extensively  used  in  mining, 
to  place  the  primer  anywhere  with  small  danger  of  igni- 
tion, (providing  a  high  quality  of  fuse  is  used),  the 
tamping  can  be  done  more  effectively  if  the  primer  is 
placed  near  the  top  of  the  charge.  On  the  other  hand, 
the  explosive  is  more  generally  detonated  by  having 
the  cap  in  the  center  of  the  charge.     In  the  Southwest, 


the  general  practice  seems  to  be  to  place  the  primer 
near  the  bottom  of  the  hole;  and  although  there  is  a 
possibility  of  the  powder  being  set  on  fire  by  the  fuse 
before  it  reaches  the  detonator,  the  use  of  the  best 
quality  of  fuse  seems  to  have,  so  far,  avoided  this 
danger. 

In  making  up  the  primer  many  methods  have  been 
practiced,  of  which  Fig.  7  shows  one  of  the  most  popu- 
lar. In  the  practice  illustrated  misfires  are  of  frequent 
occurrence.  In  those  instances  where  the  fuse  was  cold 
it  was  doubled  up  by  the  miner  so  as  to  break,  which 
was  also  the  cause  of  misfires.  The  wrong  way  and 
the  right  way,  shown  in  Figs.  7  and  8,  respectively, 
should  be  illustrated  by  blueprints,  which  should  be 
placed  in  front  of  the  mine  oflice  for  the  benefit  of 
the  men.  Orders  should  also  be  given  to  the  men  re- 
garding the  standard  practice  which  has  been  adopted. 

After  loading  and  placing  the  primer  (in  case 
stemming  has  been  introduced  and  become  a  regular 
practice),  the  remainder  of  the  hole,  to  within  about 
six  inches  of  the  collar,  should  now  be  filled  with  stem- 
ming.   By  leaving  this  distance  unfilled  it  will  then  be 
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WRONG  AKT>  RIGHT  WATS   OF  MAKING  UP   THE   PRIMER 

possible,  in  the  case  of  a  misfire,  to  ascertain  the  exact 
direction  of  the  missed  hole,  so  that  another  may  be 
drilled  with  safety. 

The  fuses  are  now  spit  about  i  in.  so  that  they 
can  easily  be  ignited.  The  old  method  of  using  a 
piece  of  fuse  about  a  foot  long  and  cutting  it  about 
every  inch  is  the  most  practical  fuse  spitter  in  use 
at  present.  At  this  moment  caution  should  be  exercised 
to  spit  the  cut  holes  first,  as  many  rounds  are  lost 
on  account  of  miners  neglecting  this  important  point, 
and  hastily  spitting  the  fuses,  regardless  of  the  order 
in  which  they  should  be  fired. 

Danger  From  Missed  Holes 

As  previously  mentioned,  before  stemming  is  used, 
the  number  of  missed  holes  must  be  reduced  to  a  mini- 
mum. The  causes  have  frequently  been  enumerated  and 
are  well  known.  A  thorough  investigation  of  conditions 
should  be  made  at  mines  where  a  large  percentage  of 
missed  holes  occur,  and  the  causes  eliminated.  Fre- 
quently, the  use  of  a  stronger  detonator  will  have  a 
marked  effect  on  the  reduction  of  missed  holes.  If, 
therefore,  proper  attention  is  given  to  the  handling  and 


care  of  powder,  caps,  and  fuse,  as  outlined  above,  and 
only  the  best  quality  is  used,  there  should  be  few 
misfires.  In  some  mines  the  number  has  already  been 
reduced  to  less  than  1%,  and  at  one  in  particular,  where 
a  strong  detonator  is  used,  the  monthly  average  is  about 
0.25%.  In  headings  where  a  great  deal  of  water  is 
encountered,  or  when  sinking  in  wet  ground,  it  is  gen- 
erally advisable  to  blast  by  electricity  in  order  to  elimi- 
nate missed  holes. 

Gases  From  Explosives 

Some  conception  may  be  formed  of  the  eft'ects  of  gases 
produced  by  explosives  from  the  fact  that,  in  one  mine, 
37  men  were  gassed  during  a  year,  of  whom  11 
(29.72%)  were  gassed  in  stopes,  12  (32.43%)  in  drifts, 
12  (32.43%)  in  raises,  and  2  (5.42%)  in  winzes.  The 
total  time  lost  was  84i  shifts,  with  individual  losses 
up  to  10  shifts  per  man.  At  another  mine  21  men  were 
gassed  in  a  single  night  as  the  result  of  excessive  powder 
smoke  and  gas  from  blasting. 

When  it  is  considered  that  one  stick  of  li-in.  40% 
gelatin  dynamite  will  produce  approximately  1.54  cu.ft. 
of  carbon  dioxide  and  0.09  cu.ft.  of  carbon  monoxide 
(calculated  for  atmospheric  pressure  at  sea  level),  and 
that  in  a  drift  or  raise  averaging  10  to  20  holes,  with 
six  sticks  of  powder  to  a  hole,  there  would  be  about 
90  times  this  amount,  or  157  cu.ft.  of  gas,  some  idea 
can  be  formed  of  the  effect.  It  takes  approximately 
650  cu.ft.  of  fresh  air  to  dilute  the  gas  from  one  stick 
of  such  powder  and  improve  the  atmosphere  until  the 
carbon  dioxide  present  is  0.25%.  For  the  drift  men- 
tioned, a  relatively  larger  amount,  about  58,500  cu.ft., 
of  good  air  would  be  necessary. 

Stopes  worked  by  undercutting  systems,  where 
boulders  must  be  plugged  during  the  shift;  caving 
systems  where  ore  is  simply  drawn  off  and  where  it 
is  necessary  to  put  in  more  holes  with  the  stoper  from 
the  chute  in  order  to  cave  the  ground  above;  horizontal 
or  incline  cut-and-fill  stopes,  necessitating  the  breaking 
of  boulders  for  the  chutes ;  top  slices,  in  order  to  break 
the  ore  in  case  the  previous  shift  did  not  blast — all 
require  blasting  to  be  done  during  the  shift.  This 
results  in  an  excess  of  gas  over  and  above  that  formed 
from  the  regular  blasting  at  the  end  of  the  shift.  The 
greater  the  atmosphere  is  vitiated,  the  more  good  air 
must  be  produced.  This  requires  more  power  and  closer 
supervision  of  the  ventilating  system  in  order  to  have 
the  place  ventilated  as  thoroughly  as  possible ;  and  this 
naturally  adds  to  general  cost. 

The  large  amount  of  gas  produced  is  due  partly  to 
the  excessive  use  of  powder  on  the  part  of  the  miners 
and  partly  to  incomplete  detonation.  The  former 
naturally  multiplies  the  volume  of  gas,  and  it  is  a  well- 
known  fact  that  when  a  charge  of  dynamite  burns 
instead  of  exploding,  a  much  greater  amount  of  carbon 
monoxide  is  formed,  and  other  harmful  gases  are  pro- 
duced. Incomplete  detonation,  due  to  the  use  of  caps 
of  insufficient  strength,  or  the  presence  of  moisture  in 
the  cap,  adds  to  the  seriousness  of  the  situation  by 
increasing  the  percentage  of  dangerous  gases  present. 
The  efficiency  of  the  explosive  is  also  reduced  when 
the  charge  burns  instead  of  exploding;  in  fact  some 
authorities  estimate  its  efficiency  to  be  only  about  50%. 

"In  practice,  the  fact  that  an  explosive  has  not  been 
properly    detonated    is    made    manifest    principally    by 
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,  the  production  of  considerable  quantities  of  disagree- 
.  I  able  and  poisonous  fumes,  the  presence  of  unexploded 
powder,  the  small  amount  of  work  done  by  the  powder, 
and  often,  with  high  explosives,  a  section  of  the  bore- 
hole in  which  the  powder  has  burned   is   unaffected. 
.    .     .     The  bad  fumes  in  incompletely  detonated  pow- 
der are   due  to   the   fact  that   its   decomposition   was 
,  effected  at  a  temperature  below  that  which  corresponds 
to  the  most  violent  chemical  action.    The  result  is  that 
.  instead  of  producing  nitrogen  and  carbon  dioxide  in  the 
I  gases  from  the  explosion,  both  the  poisonous  nitric  oxide 
I  and  carbon  monoxide  are  formed.     .     .     .     The  weaker 
effect  from  imperfectly  detonated  powder  is  due  largely 
to  two  causes — lesser  heat  of  formation  of  carbonic 
oxide  gas  and  the  heat  absorbed  in  the  formation  of 
nitric  oxide.     Thus,  when  carbon  monoxide  and  nitric 
oxide  are  present  in  the  gases  from  an  explosion,  poorer 
results    are    obtained    than    when    carbon    dioxide    and 
nitrogen  are  liberated.     Further  investigation  during 
late  years  has  shown  the  presence  of  volatilized  nitro- 
glycerin  in  the  fumes   from  burning  or  incompletely 
detonated  dynamite.    Nitroglycerin  is  very  volatile,  and 
a  small  quantity  may  easily  be  evaporated  by  the  heat 
from  burning  powder.     This  is  made  manifest  by  the 
action  of  these  fumes  on  human  beings.     It  is  a  com- 
,   mon  fact  that  men  •  breathing  the  fumes  from  nitro- 
'    glycerin     explosives,     particularly     when     improperly 
detonated,  get  violent  headaches,  similar  to  those  due 
to   slight   nitroglycerin   poisoning.      This    great   simi- 
larity, and  the  fact  that  the  same  treatment  effects  a 
cure  in  both  cases,  are  accepted  by  a  number  of  author- 
ities as  satisfactory  evidence  that  nitroglycerin  vapor 
is   present    in    the   fumes    from   poorly    detonated    or 
burning  dynamite.'" 

Formulating  of  Blasting  Rules  Difficult 

Though  it  is  difficult  to  formulate  rules  regarding 
blasting  in  mines  where  the  method  employed  neces- 
sitates the  use  of  explosives  during  shifts,  something 
can  still  be  done  to  systematize  the  work  as  much  as 
possible.  If  men  are  working  over  a  grizzly  and  find 
it  necessary  to  blast  frequently,  then  instead  of  blast- 
ing each  boulder  separately  as  they  come  to  it,  they 
may  be  able  to  keep  the  ore  running  until  they  have 
five  or  six  of  these  boulders  together.  In  place  of 
the  customary  one,  two,  or  three  sticks  of  powder 
on  each  boulder,  they  should  put  a  small  hole  in 
each  with  a  Jackhamer,  insert  about  half  a  stick  of 
powder,  a  strong  detonator,  and  a  little  stemming  on 
the  top.'  This  will  generally  break  the  rock  just  as 
effectively  and  reduce  the  total  quantity  of  powder  from 
10  or  12  sticks  to  about  2*  or  3.  This  would  result 
in  a  marked  effect  on  the  ventilation  in  general,  as  it 
would  decrease  the  quantity  of  poisonous  or  noxious 
gases  which  are  generated  in  the  first  place,  and  thereby 
require  less  air  to  dilute  the  products  of  combustion. 
It  would  also  effect  a  considerable  saving  in  powder. 
The  organization  can  insist  on  these  different  opera- 
tions until  they  become  habitual  with  the  men  and  finally 
become  standard. 

Jaw  Crushers  Have  a  Larger  Opening,  per  unit  of  capacity, 
than  do  gyratories.  This  factor  determines  the  employ- 
ment of  jaw  machines  for  plants  demanding  a  small  ton- 
nage, but  handling  coarse  sizes  of  run-of-mine  ore. 

»7btd. 


Mexican  Oil  Law  Redrafted 

A  new  oil  law  which  will  be  presented  to  the  Mexican 
Congress  will  modify  the  present  laws  on  that  sub- 
ject, to  which  American  holders  of  oil  lands  have  ob- 
jected vigorously,  says  a  copyrighted  dispatch  dated 
Nov.  21  from  Mexico  City  appearing  in  the  New  York 
Times.  The  law  will  be  effective  one  month  after  its 
promulgation. 

Article  2  provides  that  those  lands  in  which  capital 
had  been  invested  prior  to  May  1,  1917,  for  the  pur- 
pose of  exploring  for  or  exploiting  oil,  are  not  denounc- 
able,  provided  the  holders  of  the  lands,  including  own- 
ers or  lessees,  shall  justify  their  rights  of  possession  be- 
fore the  Executive  within  a  period  of  three  months  from 
the  date  of  the  law's  passage.  Claims  owned  in  fee  are 
to  pay  territorial  contributions  and  the  production  taxes 
imposed  by  the  decree  of  July  31  of  this  year,  or  those 
which  may  be  hereafter  established  under  the  classifi- 
cation of  rents  and  royalties  on  claims  to  which  titles 
are  issued  in  conformity  with  the  new  law. 

Claims  held  under  lease  contracts  are  to  pay  during 
the  life  of  the  contracts  the  taxes  fixed  by  the  decree  of 
July  31.  This  provision  will  terminate  upon  the  expira- 
tion of  the  lease  contracts,  which  may  not  be  modified 
or  renewed,  even  though  the  power  of  the  contracting 
parties  to  do  so  may  be  stipulated  in  them. 

Upon  the  expiration  of  a  contract,  an  exploiter,  dur- 
ing the  three  months  following,  may  obtain  a  title  in 
his  favor  to  the  claim  upon  the  payment  of  a  title  tax. 
Claims  covered  in  this  article  are  to  be  subject  to  the 
regulations  on  exploitations  which  govern  claims  to 
titles  of  petroleum  lands.     The  dispatch  continues: 

Article  3  provides  that  land  owners  holding  contracts  con- 
summated prior  to  May  1,  1917,  who  have  not  invested  capital 
in  oil  exploration  or  exploitation  operations,  shall  enjoy  during 
one  year,  counting  from  the  day  the  law  is  enacted,  the  prefer- 
ential right  to  denounce  underlying  claims  to  the  properties,  pro- 
vided they  Justify  their  rights  before  the  Executive  within  a 
period  of  three  months.  When  a  single  piece  of  ground  Is  de- 
nounced by  various  lessees,  title  is  to  be  issued  to  that  lessee  hold- 
ing the  contract  at  the  latest  date. 

It  Is  provided  in  Article  4  that  In  justifying  rights  to  oil  lands 
referred  to  in  the  preceding  articles  the  interested  parties  may  use 
certified  documents  which  had  previously  been  filed  In  the  De- 
partirient  of  Industry,  Commerce,   and   Labor. 

Article  5  provides  that  owners  and  lessees  who  have  Invested 
capital  In  oil  exploration  and  exploitation  operations  from  May  1. 
1917,  to  the  time  of  the  Issuance  of  the  new  law  may  obtain 
titles  In  their  favor  to  underlying  oil  claims  by  the  payment  of  the 
title  tax,  upon  furnishing  proof  within  a  period  of  three  months 
from  the  issue  of  the  law  of  having  the  authorization  of  the 
Executive  to  carry  out  the  operations  mentioned. 

Article  6  stipulates  that  all  denouncements  of  petroleum  claims 
presented  to  agencies  of  the  Department  of  Industry  In  accordance 
with  the  provisions  contained  in  the  decree  of  Aug.  8  of  this 
year  are  valid. 

Copper  Extraction  From  Pyritic  Ashes 

A  new  method  for  the  electrolytic  extraction  of  cop- 
per from  pyritic  ashes  is  described  in  L'Industrie,  and 
is  based  on  the  electrolytic  conversion  of  sulphide  or 
sulphate  of  copper  into  cupric  or  cuprous  chloride  by 
the  action  of  chlorine  at  the  anode.  If  in  an  electro- 
lytic bath  containing  hydrochloric  acid  in  solution  the 
anode  is  surrounded  by  a  mass  of  pyritic  scoria,  the 
chlorine  liberated  by  the  hydrogen  attacks  the  oxides, 
sulphates,  or  sulphides  of  copper  more  rapidly  than  it 
attacks  the  oxides  or  iron,  and  combines  with  them  to 
form  cupric  chloride.  Copper  loss  by  this  method  is 
only  0.1  per  cent. 
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Electro-Cyanidation  of  Gold  and  Silver  Ores 


By  rush  T.  sill  and  HARLEY  A.  SILL 


IX  THE  early  development  of  the  cyanide  process, 
an  electrical  current  was  used  to  precipitate  gold 
and  silver  from  cyanide  solutions.  Though  efficient 
as  a  means  of  precipitation,  it  required  a  complicated 
and  expensive  electrical  equipment  and  a  large  pre- 
cipitating area  for  a  comparatively  small  amount 
of  solution.  Exhaustive  experiments  were  then  made, 
using  inexpensive  base  metals  as  precipitants,  which 
resulted  in  the  ultimate  adoption  of  zinc  shavings  and 
dust  as  economical  and  efficient  agents. 

The  Pelatan  and  Clerici  equipment  consisted  of  a 
wooden  tank  with  an  amalgamated  copper  plate  on  the 
bottom,  forming  the  cathode,  and  a  rotating  vertical 
cast-iron  shaft  carrying  four  arms,  which  formed  the 
anode  of  the  electrical  circuit.  The  anode  segments, 
which  formed  one-fourth  of  the  cathode  area,  acted  as 
a  mechanical  stirrer  and  kept  the  pulp  in  suspension. 
This  was  a  distinct  advance  in  the  electrometallurgy 
of  the  precious  metals.  However,  owing  to  mechanical 
imperfections  and  the  rapid  development  of  zinc  pre- 
cipitation, electro-cyaniding  received  a  setback  from 
which  it  has  never  recovered ;  and  although  many  promi- 
nent metallurgists  worked  on  the  problem  and  developed 
electro-cyanide  machines,  the  process  became  dormant 
and  had  been  almost  forgotten  as  a  metallurgical 
possibility. 

Electro-cyaniding  has  a  wider  field  of  adaptability 
than  the  standard  methods  of  leaching  and  agitation, 
because  it  can  successfully  treat  gold  and  silver  ores  in 
the  presence  of  considerable  amounts  of  the  base  metals, 
lead,  zinc,  copper,  and  arsenic.  This  is  made  possible 
by  the  fact  that  the  time  required  for  the  treatment 
of  ores  by  electro-cyanidation  is  from  one-eighth  to  one- 
twentieth  of  that  in  standard  methods.  The  cyanide 
solution  is  in  contact  with  the  ore  a  much  shorter  time, 
and  is  regenerated  by  the  electrolytic  precipitation  of 
the  precious  and  base  metals. 

Regeneration  of  Cyanide 

Cyanide  is  a  solvent  of  base  as  well  as  of  precious 
metals;  and  the  lead,  zinc,  or  copper  dissolved  is  pre- 
cipitated on  the  amalgamated  copper  plate,  together 
with  gold  and  silver,  forming  a  base  bullion.  However, 
with  the  exception  of  zinc,  the  base  metals  are  less 
readily  soluble  in  cyanide  solution  than  are  gold  and 
silver,  and,  consequently,  relatively  small  amounts  are 
dissolved,  precipitated,  and  melted  into  the  bullion. 
With  the  deposition  of  the  metals  by  means  of  an  elec- 
tric current,  the  cyanide  is  liberated  and  again  becomes 
a  dissolving  agent,  thus  completing  a"  cycle  of  alternate 
dis.solution  and  precipitation.  Tests  have  shown  that 
it  is  unnecessary  to  use  as  strong  solutions  as  in  other 
methods.  A  strength  of  one  to  two  pounds  has  been 
found  sufficient  for  any  class  of  amenable  ores. 

Chemically,  electro-cyaniding  does  not  differ  materi- 
ally from  standard  methods.  Lime  is  added  to  neutral- 
ize the  acidity  of  the  ore  and  to  provide  a  protective 
alkalinity.  A  small  amount  of  common  salt  is  added 
to  increase  the  conductivity  of  the  solution.  The  amount 

•Abntract  from  the  iltnina  and   Oil  liulMin,  April.   1918. 


required  varies  slightly  on  different  ores,  but  rarely 
exceeds  10  lb.  per  ton,  and  usually  is  considerably  less,  j 
With  the  exception  of  a  few  complex  cyanide  compounds 
which  are  formed,  and  which  cannot  be  decomposed  by 
electricity,  the  cyanide  is  kept  in  a  state  of  active 
purity,  a  condition  not  always  easily  controllable  by 
zinc  precipitation.  The  electrc  current  also  precludes 
the  necessity  of  the  addition  of  lead  acetate  and  similar 
compounds  which  serve  as  auxiliary  chemical  reagents. 
The  salt  is  decomposed  by  the  electricity,  and  metallic 
sodium  is  precipitated  on  the  mercury-coated  copper 
plate,  forming  sodium  amalgam.  The  sodium  i.i  con- 
verted into  caustic  soda  by  its  reaction  with  vater, 
which,  uniting  with  the  acid  radicals  in  the  ore,  pro- 
tects the  cyanide  from  compounds  from  which  the  lime 
does  not  so  readily  protect  it,  thus  saving  a  larger  per- 
centage of  cyanide  salt  than  can  be  saved  without  the 
current.  Chlorine  is  also  generated,  but  rarely  indi- 
cates its  presence,  probably  being  united  with  basic 
radicals  of  the  complex  charge. 

Current  Regulation 

The  application  of  the  electric  current  is  simple  in 
its  operation,  but  extremely  important  in  its  func- 
tions. The  question  of  the  quantity  and  character  of 
the  current  required  to  produce  the  highest  efficiency  in 
the  deposition  of  the  metals  has  necessitated  much  ex- 
perimenting. It  has  been  found  that  a  direct  current 
with  10  volts  and  approximately  2|  amperes  per  sq.ft. 
of  precipitating  or  cathode  area  is  the  most  effective. 
The  amperage  is  easily  regulated  by  the  addition  of 
salt  to  the  solution. 

The  Amalgam  Plate 

The  dressing  of  the  copper  plate  is  identical  with 
general  practice  in  stamp  battery  plating.  The  disso- 
lution of  the  salt  into  metallic  sodium  produces  sodium 
amalgam,  which  keeps  the  plate  soft  and  in  excellent 
condition.  In  the  treatment  of  gold  and  silver  tailings 
containing  mercury  as  amalgam  or  chloride,  the  particles 
of  any  appreciable  size  are  amalgamated  at  once  with- 
out the  dissolving  action  of  the  cyanide  solution,  and 
the  more  minute  particles,  in  both  the  metallic  and 
chloride  state,  undergo  dissolution  and  subsequent  pre- 
cipitation and  amalgamation.  Gold  and  silver  in  a  free 
state  act  similarly.  The  copper  plate  serves  as  an  effi- 
cient amalgamator  in  these  instances  because  the  pulp 
travels  a  distance  of  approximately  seven  miles,  over 
the  plate,  in  the  course  of  a  2i-hour  treatment. 

Two  distinctly  different  products  are  obtained  from 
electro-cyaniding  and  standard  methods  of  leaching 
and  agitation.  In  the  one,  the  precious-metal  values 
are  recovered  as  amalgam,  which  requires  retorting  be- 
fore melting.  In  the  other,  zinc-press  or  zinc-box  clean- 
ups are  necessary.  Frequently  the  precipitates  re- 
quire further  refining  to  facilitate  their  melting, 
because  of  the  relatively  high  melting  point  of  zinc, 
and  consequent  complications  due  to  an  excess  of  the 
precipitant.  An  excess  of  zinc  raises  the  melting  point 
and  causes  a  correspondingly  greater  degree  of  loss  in 
gold  and  silver  due  to  volatilization. 


December  7,  1918 


ENGINEERING  AND  MINING  JOURNAL 


989 


i 


From  tests  on  a  large  number  of  ores  it  has  been  de- 
termined that  from  70  to  95%  of  the  dissolution  takes 
place  within  two  hours,  and  that  all  of  the  commer- 
cially extractable  materials  of  value  are  obtained  in 
six  to  eight  hours  for  silver  ores  and  two  to  four  hours 
for  gold  ores.  A  process  that  has  such  a  wide  field  of 
application  and  which  is  so  simple  and  efficient  in  its 
operation  merits  the  attention  of  metallurgists  and 
electrochemists. 


New  Converters  at  Granby  Plant 
By  W.  a.  Williams* 
A  new  type  of  20-ft.  Great  Falls  converter  was  in- 
stalled at  the  plant  of  the  Granby  Consolidated  Mining, 
Smelting,  and  Power  Co.  last  summer.     The  main  fea- 
ture of  the  improved  machines,  of  which  two  have  been 


GREAT  FALLS  CONVERTER 

erected,  will  be  appreciated  by  reference  to  the  ac- 
companying halftone. 

Experience  has  shown  that  with  converters  of  the 
usual  design  there  is  a  tendency  to  sag  after  operating, 
thus  throwing  the  gears  out  of  line.  To  obviate  this, 
the  new  type  of  converter  has  been  reinforced  with  cast 
angle  plates  and  a  ribbed  top.  These  additions  insure 
a  stiff  beam  effect;  but,  in  order  to  compensate  for  any 
possible  sagging,  the  gears  have  been  designed  slightly 
beveled,  so  that  when  the  sag  does  develop  it  will 
straighten  up. 

The  two  converters  are  now  in  operation,  and  all  the 
matte  will  soon  be  converted  direct  from  the  blast  fur- 
naces at  whatever  grade  made,  although  it  is  hoped  to 
keep    this    at    16Sc.      The    modification    in    treatment 


method  has  eliminated  the  regrading  furnace  and  the 
rehandling  of  the  matte — a  considerable  saving,  con- 
sidering the  tonnage  handled.  The  change  has  also  per- 
mitted an  increase  in  the  amount  of  "green"  ore  handled 
and  will  reduce  costs.  The  furnaces  are  giving  entire 
satisfaction. 


To  Advise  on  Contract  Adjustment 

By  agreement  with  all  the  war-making  agencies  of 
the  Government,  the  War  Industries  Board  i.s  to  be 
promptly  advised  of  revisions  and  adjustments  of  all 
war  contracts  of  the  Government  in  excess  of  $100,000, 
it  was  recently  announced.  Though  it  has  never  been 
the  function  of  the  War  Industrie:?  Board  to  make  con- 
tracts, and,  therefore,  it  cannot  assume  responsibility 
for  any  of  the  financial  adjustments  with  contractors 
incidental  to  cancellations,  the  board  will  undertake  by 
advice  and  recommendation  to  so  control  the  situation 
as  to  stabilize  the  flow  of  materials,  labor,  and  plant 
facilities  back  to  peace  channels. 

To  this  end,  the  facilities  section  of  the  War  Indus- 
tries Board  will  act  as  the  clearing  house  of  all  infor- 
mation relating  to  contract  adjustment.  It  will  receive 
information  concerning  contracts  to  be  cancelled  from 
the  various  departments  of  the  Government,  and, 
through  the  commodity  sections  of  the  board,  keep  in 
contact  with  the  various  industries.  At  all  times  con- 
tact will  be  maintained  with  the  Labor  Department 
also,  so  that  as  labor  is  released  from  the  war  industries 
by  contract  cancellations  immediate  demand  for  its 
services  can  be  placed  elsewhere.  Bearing  in  mind  the 
fact  that  for  some  time  those  parts  of  the  war  program 
necessary  to  maintain  the  existing  military  establish- 
ment here  and  abroad  must  be  continued,  it  will  like- 
wise be  a  function  of  the  facilities  section  to  divert, 
where  possible,  the  materials,  labor,  and  facilities,  re- 
leased by  one  department,  to  the  requirements  of  an- 
other department. 


Utah  Copper  Co. 

The  last  quarterly  report  of  the  Utah  Copper  Co., 
covering  the  third  quarter  of  1918,  shows  that  3,412,700 
tons  of  ore  was  treated,  210,800  tons  more  than  for  the 
preceding  quarter.  The  average  grade  of  the  ore  was 
1.2004%  copper,  and  the  average  extraction,  65.07^o,  as 
compared  with  1.2535%  and  64.49%,  respectively,  for 
the  second  quarter.  The  gross  production  of  copper 
was  53,311,943  lb.,  an  average  monthly  production  of 
17,770,648  lb.  In  addition,  a  total  of  1,116,509  lb.  of 
copper  was  contained  in  precipitates  from  the  leaching 
plant,  35,481  lb.  in  shipment  of  precipitates,  and  275,745 
lb.  in  ore  shipped 'direct  to  the  smeltery,  making  a  total 
gross  production  for  the  quarter  of  54,739,678  lb.,  as 
compared  with  52,724,053  lb.  for  the  previous  quarter. 
Total  net  income  amounted  to  $5,310,011.59,  and  dis- 
bursements to  stockholders  were  $4,061,225. 


•Superintendent    of    smelteries,    Granby    Consolidated     Miningr. 
Smelting,  and  Power  Co.,  Anyox,  British  Columbia. 


Tin  Smeltery  at  Arica,  Chile,  has  a  reverberatory  and  a 
roasting  furnace  with  a  capacity  of  1000  tons  of  barilla  per 
month  and  an  approximate  production  of  650  tons  per 
month.  The  plant  is  being  enlarged  so  as  to  make  its 
capacity  1500  tons  per  month.  Petroleum  residuum  im- 
ported from  California  is  used  as  a  fuel. 
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Leaching  and  Filtration  Nomenclature  * 

By  a.  W.  Allen 

The  difference  between  the  meaning  of  the  words 
"percolate"  and  "leach"  is  not  always  recognized.  "Per- 
colation" infers  the  passage  of  a  liquid  through  the  in- 
terstices of  any  material  or  materials  permitting  it, 
"Leaching"  is  the  process  of  extracting  soluble  matter 
by  percolation.  "Lixiviation"  is  analogous  to  "leach- 
ing." Percolation  and  leaching  may  occur  simulta- 
neously. Percolation  may  be  hastened  by  the  applica- 
tion of  pressure  or  vacuum.  Leaching  may  be  improved 
by  modifying  the  physical  or  chemical  character  of  the 
solvent.    Percolation  occurs  during  filtration. 

A  filter  may  be  used  for  one  of  two  purposes — either 
to  strain  suspended  or  finely  divided  matter  from  a 
liquid,  or  to  separate  a  liquid  from  a  solid.  In  the  for- 
mer case  it  is  usually  referred  to  as  a  clarifier,  although 
the  term  "clarification"  usually  infers  the  addition  of 
some  settling  or  flocculating  agent  which  permits  the 
decantation  of  the  clear  supernatant  liquor.  The  use 
of  the  word  "clarifier"  has  apparently  been  adopted  to 
mark  a  distinction  from  the  more  complex  filtration 
methods.  A  clarifying  press  may  be,  and  usually  is, 
an  ordinary  type  of  plate-and-frame  filter  press.  A 
clarifier  or  clarifying  filter  may  consist  of  a  straining 
device  containing  filter  cloth  or  sand  by  which  a  clear 
solution  is  obtained,  with  or  without  the  aid  of  arti- 
ficial vacuum,  natural  gravity,  or  applied  pressure. 

In  chemical  or  wet  chemico-metallurgical  processes 
the  use  of  the  word  "filter"  has  been  extended  beyond 
its  previously  accepted  scope.  The  simple  separation 
of  solid  from  liquid,  such  as  occurs  when  a  thickened 
flotation  concentrate  is  filtered,  is  usually  termed  de- 
watering.  The  word  "filtration"  is  used  more  to  cover 
the  complex  process  of  separating,  as  far  as  possible, 
solid  from  liquid  by  vacuum  or  pressure,  removing  the 
residua]  solution  by  wash,  and  at  the  same  time  leach- 
ing any  recrystallized,  absorbed,  or  undissolved  matter 
by  percolation  with  the  solvent.  At  the  Homestake 
plant  the  gold  is  leached  from  the  sandy  product  in 
vats.  The  slime  pulp  is  dewatered  in  presses,  and  the 
cakes  are  leached  with  cyanide  solution  and  water.  In 
this  instance  the  filter  press  functions  mainly  as  a  con- 
venient means  of  permitting  satisfactory  percolation 
after  dewatering  has  been  accomplished. 

The  filters  used  in  various  processes  are  of  two 
classes — pressure  filters  and  vacuum  filters.  A  pres- 
sure filter,  usually  termed  a  filter  press,  is  an  appa- 
ratus in  which  the  separation  of  liquid  from  solid  and 
the  percolation  of  liquor  through  the  cake  are  insured 
by  means  of  pressure  against  the  filtering  medium.  A 
vacuum  filter,  on  the  other  hand,  is  an  apparatus  by 
means  of  which  the  same  result  is  achieved  by  the  aid 
of  a  vacuum  through  the  filtering  medium.  There  is 
often  a  lack  of  distinction  between  the  two  terms  which 
results  in  failure  to  appreciate  the  fundamental  differ- 
ence of  operation  between  the  two  types  of  apparatus. 
Revolving-drum  and  suspended-leaf  types  of  vacuum 
filters  are  frequently  referred  to  as  filter  presses,  with 
the  result  that  their  comparatively  limited  application  is 


often  overlooked.  All  the  operations  of  a  vacuum  filter 
are  dependent  on  the  pressure  of  the  atmosphere  at  the 
particular  elevation  where  the  machine  has  been  in- 
stalled. The  maximum  force  available  for  the  purpose 
of  separating  solid  from  liquid,  or  for  drawing  the 
percolating  solution  through  the  cake,  is  limited  to  a 
theoretical  pressure  of  30  in.  of  mercury,  or  under 
15  lb.  per  sq.in.  The  maximum  pressure  obtainable 
in  practice  at  sea  level  is  probably  nearer  12  lb.  per 
sq.in.,  and  is  proportionately  reduced  at  altitude.  This 
pressure  is,  however,  ample  for  many  purposes. 

The  limit  of  operating  force  in  the  filter  press  is 
controlled  only  by  the  strength  of  the  apparatus  and 
the  filter  cloth,  and  the  permeability  of  the  caked  ma- 
terial. It  is  usual  to  operate  such  a  machine  at  a  pres- 
sure that  may  rise  to  80  or  100  lb.  per  sq.in.  A  pres- 
sure of  200  lb.  per  sq.in.  may  be  adopted  in  certain  op- 
erations in  the  ceramic  industry  where  it  is  necessary 
to  dewater  a  finely  divided  colloidal  clay.  On  account 
of  the  pressure  which  can  be  used  within  this  type  of 
apparatus,  a  pulp  carrying  certain  finely  divided  non- 
crystalline substances  can  be  successfully  dewatered 
in  a  filter  press,  whereas  the  use  of  a  vacuum  filter 
would  be  impracticable. 

Cake  formation  in  a  filter  press  is  achieved  by  means 
of  gravity  pressure,  compressed  air,  or  a  force  pump. 
Hydraulic  pressure  is  often  adopted  to  close  the  press 
and  maintain  contact  between  plates  and  frames  dur- 
ing operation,  but  it  is  not  usually  used  in  the  actual 
filtration,  as  stated  in  the  Standard  Dictionary. 

I  remember  an  instance  where  an  engineer  was  im- 
pressed by  a  published  account  of  a  certain  type  of 
vacuum  filter,  in  which  the  apparatus  was  referred 
to  as  a  filter  press.  Having  satisfied  himself,  after 
questioning  his  technical  associates,  that  the  operation 
of  a  filter  press  was  practically  unaffected  by  altitude, 
he  arranged  for  an  installation  in  a  plant  situated  at 
a  considerable  elevation  above  sea  level.  The  results 
were  disappointing,  and  the  equipment  was  subse- 
quently dismantled  to  make  room  for  pressure  filters. 

In  all  preliminary  work  dealing  with  proposed  filtra- 
tion installations  at  altitude  it  is  advisable  to  keep  in 
mind  the  fact  that  theoretical  vacuums  cannot  be  real- 
ized in  practice;  and  that,  in  all  the  intermittent-action 
filters,  particularly  those  of  the  suspended-leaf  types, 
the  failure  of  vacuum  at  certain  stages  of  the  cycle 
of  operations  may  result  disastrously.  On  the  other 
hand,  a  reserve  of  pressure  is  usually  a  valuable  asset. 
Hence  the  imperative  need  of  distinguishing  between 
a  filter  press  and  a  vacuum  filter  in  the  first  instance. 


*The  second  of  a  sertea  of  articles  on  the  standardization  of 
terms  used  In  hydrometallurglcal  operations.  The  first  paper,  "The 
Lilfferenfft  lietwcf-n  Extraction  and  Recovery,"  was  published  In 
t»i';  OcVjUht  26th  Issue. 


South  African  Diamond  Output 

According  to  the  official  figures  of  the  South  African 
Department  of  Mines  and  Industries,  the  total  diamond 
production  of  South  Africa  for  the  first  six  months  of 
1918  amounted  to  1,410,836  carats,  valued  at  $19,086,- 
092.  Of  the  total  output,  1,395,596  carats  were  sold 
for  $18,162,425,  says  a  consular  report. 

The  Transvaal  produced  446,411  carats,  of  which 
412,900  carats  were  from  the  Pretoria  district  and 
33,498  from  river  diggings.  The  Cape  Province  was, 
however,  the  largest  producing  area,  with  847,538 
carats,  and  the  Orange  Free  State  was  responsible  for 
116,887  carats. 
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Driving  and  Timbering  Transfer  Chutes 


By  C.  t.  rice 


A  successful  method  of  driving  raises  used  as 
transfer  chutes  is  employed  in  the  Coeur  d'Alene 
district  where  the  veins  are  from  8  to  10  ft.  wide. 
It  consists  of  carrying  up  a  combined  manway- 
and-slide  compartment  in  the  center  of  the  raise. 
This  permits  the  ore  to  run  down  on  either  side, 
saves  timber  and  insures  safe  operation.  Suf- 
ficient bracing  is  provided  to  prevent  side  thrust, 
and  oTily  enough  ore  is  drawn  at  each  blast  to  make 
room  on  tap  of  the  last  set  for  the  men  to  carry 
on  operations.  When  the  raise  is  holed  through, 
timber  is  removed,  taking  out  the  bottom  set  first. 


AT  THE  Hecla  mine,  at  Burke,  Idaho,  chutes  used 
in  transferring  ore  from  level  to  level  in  order  to 
drop  it  to  the  main  haulage  levels  are  placed  in 
the  mine  where  the  ore  is  from  8  to  10  ft.  wide  and 
when  the  walls  are  sufficiently  strong  to  stand  without 
timbering.  Moreover,  these  transfer  raises  are  driven 
15  ft.  long  in  section,  in  addition  to  being  flared  out  at 
the  bottom  to  permit  the  placing  of  two  chute  dis- 
charges, as  is  shown  in  Fig.  1.  Then  when  the  raises 
have  been  driven  through  to  the  level  above,  they  are 
stripped  of  all  timbers,  and  the  wear  is  thrown  ore  upon 
ore.  At  the  bottom,  a  method  is  used  for  timbering 
which  protects  the  bottom  timbers  from  wear  and  tear, 
as  well  as  making  it  possible  to  start  the  ore  again  easily 
and  safely  in  case  the  raise  gets  blocked.  The  two  chute 
mouths  permit  rapid  loading  of  trains  as  well  as  larger 
storage  capacity. 

Combined  Manway  and  Slide  Saves  Use  of  Timber 

Instead  of  carrying  up  a  manway  and  chute  and  three 
lines  of  stuUs,  as  is  often  done  in  putting  up  transfer 
chutes,  a  combined  manway-and-slide  compartment  is 
carried  up  in  the  center  of  the  raise,  and  the  broken 
ore  allowed  to  run  down  to  each  side.  This  enables 
the  miners  to  place  their  drilling  stages  easily  and  re- 
duces the  expense  of  putting  in  timbers,  as  well  as  of 
tearing  them  out  when  the  raise  is  finally  completed. 

The  first  set  above  the  level  is  cut  25  ft.  long  in  sec- 
tion, whereas  the  next  set  above  tapers  to  the  regular 
length  of  15  ft.  The  posts  on  the  level  and  those  on 
the  floor  immediately  above  are  9  ft.  3  in.  long,  which 
gives  plenty  of  working  room  over  the  chute  mouths  in 
case  the  chute  becomes  blocked.  But  above  the  two 
bottom  sets  of  the  chute,  the  stuUs  are  placed  with 
5-ft.  centers  vertically  as  well  as  horizontally,  which 
makes  it  practicable  to  use  for  lagging  the  sides  of  the 
manway  as  a  covering  over  the  manway  while  making 
room  for  the  next  line  of  stuUs. 

Method  of  Timbering  the  Level  and  First 
Floor  of  the  Raise 

The  level  is  timbered  by  means  of  a  line  of  horizontal 
stulls  from  foot  to  hanging  at  5-ft.  centers  along  the 
vein,  and  with  posts  placed  under  them,  both  at  their 
foot  and  hanging  ends.  On  the  first  floor  of  the  raise, 
posts  are  placed  along  the  foot  and  hanging  walls,  and 


four  stull  caps  are  put  in.  These  stulls  are  reinforced 
with  headings  from  three  to  four  3-in.  planks  thick  at 
each  end,  and  round  braces  8  in.  in  diameter  are  used 
to  brace  them  laterally  against  the  heavy  side  thrust 
that  occurs  later  in  the  life  of  the  raise.  The  posts 
are  strongly  braced  to  prevent  side  movement. 

Center  posts  are  placed  under  the  two  outside  stulls 
about  3  ft.  out  from  the  foot-wall  posts,  as  shown  in 
Fig.  2,  so  that  the  outside  posts  may  be  lagged  in  such 
a  way  as  to  limit  the  flow  of  ore  to  the  chutes.  These 
posts  are  then  lagged  with  a  double  layer  of  3-in.  planks. 
The  lagging  extends  from  the  center  post  out  beyond 
the  hanging-wall  post  to  the  hanging  wall  itself.     Then 
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FIG.     1.      SECTION    ILLUSTRATING    TRANSFER    CHUTE    AT 
HECLA    MINE.    BURKE.    IDAHO 

for  about  Z\  ft.  down  from  the  top,  laggings,  that  ex- 
tend from  the  center  post  beyond  the  foot-wall  post  to 
the  foot  wall  itself,  are  nailed  on.  The  purpose  of  the 
hanging-wall  lagging  is  to  keep  an  open  space  near  the 
hanging  and  over  the  chute,  to  enable  a  man  to  work 
while  starting  the  chute  when  a  timber  or  a  boulder 
blocks  the  opening.  The  lagging  at  the  top  is  put  in  to 
prevent  the  flow  of  ore  from  reaching  beyond  the  far 
side  of  the  chute  mouth.  When  this  has  been  done, 
the  stulls  to  each  side  of  the  manway  are  lagged  over 
tightly  with  a  floor  of  3-in.  planks,  and  then  a  layer 
of  8-in.  poles  is  put  on  top  to  protect  them.  Two  extra 
sprags,  one  on  each  side,  are  then  put  in  from  foot  to 
hanging  over  the  manway  stulls,  to  keep  these  poles 
in  position,  in  addition  to  holding  the  lagging  of  the 
manway  set  on  the  floor  above,  as  the  manway  is  lagged 
vertically  with  a  double  layer  of  3-in.  planks. 

Fig.  1  shows  the  manner  in  which  the  timbers  are 
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protected  fi-om  wear  by  the  ore  itself.  The  poles  ex- 
tend a  few  inches  out  beyond  the  outer  stuUs,  to  keep 
the  flow  of  ore  off  these  timbers.  The  ore  banked  up 
along  the  hanging  wall  protects  the  lagging  and  post 
on  that  side  from  wear,  and  there  is  a  tendency  for 
the  ore  to  remain  in  equilibrium  between  the  foot-wall 
post  and  the  foot  wall  as  large  pieces  become  wedged 
there,  so  that  that  post  also  is  fairly  well  protected 
from  the  wear  and  tear  of  the  ore  as  it  passes  by. 
As  the  chute  is  kept  full,  and  only  enough  ore  drawn 
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out  at  each  blasting  to  make  room  on  top  of  the  last 
set  for  the  miners  to  work  in,  the  broken  ore  banks 
itself  up  in  the  feed  hole  above  the  chute  mouth  at  its 
angle  of  repose.  Then,  when  the  chute  is  drawn  again, 
the  ore  toward  the  center,  rather  than  that  along  the 
sides  of  the  feed  hole,  has  more  of  a  tendency  to  run,  as 
it  is  the  freer  to  move.  Consequently,  the  ore  that  is 
against  the  top  laggings  of  the  feed  hole  will  tend 
to  hang  there  and  thus  protect  the  top  of  the  opening 
from  wear. 

Timbers  and  Boulders  Removed  at  Feed  Hole 

Any  timbers  that  are  blasted  out  and  become  buried 
are  allowed  to  travel  down  with  the  ore  until  they 
reach  the  feed  hole  in  the  side  of  the  cover  set  and 
finally  block  the  opening  completely.  A  hole  bored  in 
such  a  timber  and  loaded  with  half  a  stick  of  dynamite 
will  shatter  the  stuU  so  that  the  chute  will  run  again 
in  a  short  time.  Moreover,  the  man,  while  boring  this 
hole,  works  in  the  open  space  of  the  cover  set,  where 
he  is  protected  from  the  flow  of  ore,  as  he  can  step 
back  if  the  stick  should  move  and  the  pile  start  running 
.-uddenly. 

In  the  manway  compartment  a  timber  slide  and  a 
ladderway  are  carried  up  with  platforms  in  the  ladder- 
way  every  10  ft.,  to  break  the  fall.  The  timber  slide 
is  carried  along  the  hanging  wall,  and  the  ladderway 
i.s  along  the  foot-wall  side  of  the  compartment,  as 
.shown  in  Fig.  3. 

The  raises  are  driven  with  two  super-Leyner  drills, 
and  two  extra  machines  are  kept  in  reserve  at  the  bot- 


tom of  the  raise,  as  the  ground  is  hard.  A  6-ft.  cut 
is  taken,  using  a  center  cut,  a  machine  being  mounted 
on  a  cross  bar  in  each  end  of  the  raise.  Three  eight- 
hour  shifts  worked  in  the  raise  that  was  being  put  up 
from  the  600  level  to  connect  with  workings  from  the 
No.  3  adit.  This  connection  makes  it  possible  to  drop 
all  the  ore  from  the  upper  workings  to  the  900  level 
and  to  hoist  it  through  the  shaft,  so  that  it  can  be 
sent  to  the  crushing  and  sorting  plant  before  going 
to  the  mill. 

Slow  Progress  Made  in  Drilling  Hard  Ground 

Four  men  worked  on  each  of  the  shifts,  but,  owing 
to  the  hardness  of  the  ground,  only  a  cut  a  day.  or 
6  ft.  of  advance,  could  be  driven,  taken  out  and  tim- 
bered up,  as  it  takes  40  holes  to  break  the  ground. 
The  drilling  proceeded  slowly,  and  the  work  of  the 
crew  was  planned  to  speed  up  as  much  as  possible, 
and  bonuses  were  paid. 

Timbers  are  kept  about  6  ft.  below  the  back.  The 
planks  that  are  to  be  used  in  lagging  up  the  next  set 
of  stulls  are  piled  over  the  top  stulls  to  cover  the  man- 
way.  As  the  sides  of  the  manway  are  doubled-lagged, 
there  are  five  layers  of  these  3-in.  planks,   including 
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FIG.    3.     SECTION    THROUGH    TOP    OF    TRANSFER    RAISE. 
HECLA    MINE,    BURKE,    IDAHO 


those  that  go  into  the  stage  carried  next  to  the  top 
floor  and  that  are  later  used  in  bringing  up  the  timber 
slide.  These  planks  are  piled  closely,  so  as  to  leave 
no  air  space  between  them.  Helper  posts  are  put  '"n 
under  the  centers  of  the  top  stulls  to  keep  them  from 
being  broken.  Cross  angle  braces,  running  from  stull 
to  stull,  are  also  put  in  near  the  foot  and  hanging  walls 
between  the  top   four  stulls,  to  prevent  lateral  move 
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ments  'of  the  top  stuUs  when  a  round  is  blasted.  Short 
sprags  are  placed  from  the  stulls  horizontally  to  ihe 
sides  of  the  raise,  and  help  hold  up  the  staging  on 
which  the  men  stand  while  drilling. 

The  double  planks  in  the  sides  of  the  manway  are 
chopped  to  fit  the  hanging  and  foot  walls  tightly,  that 
the  first  rush  of  air  after  the  blast  will  not  get  into 
the  manway  and  lift  the  planks  before  they  have  been 
loaded  with  dirt. 

When  the  round  is  blasted,  everything  is  tight  ex- 
cepting the  hole  through  which  the  miners  crawl  after 
they  have  spit  the  fuses.  This  entrance  is  provided 
by  sawing  off  the  second  plank  from  the  hanging  wall 
at  about  its  middle,  and  the  pieces  are  used  to  close  the 
hole.  As  soon  as  the  round  has  been  blasted,  the  men 
pull  enough  dirt  out  of  the  chute  to  lower  the  top  of 
the  pile,  in  order  that  an  air  hose  can  be  worked  through 
the  hole  and  the  gas  blown  out  of  the  raise.  Then  the 
miners  get  in  and  pick  down  the  back.  This  having 
been  done,  the  ore  is  removed  from  on  top  of  the  raise 
and  a  hole  made  through  the  platform  to  hoist  the 
next  two  stulls  that  are  to  be  put  in.  A  sprag  is  then 
placed  from  foot  to  hanging,  over  the  middle  of  the 
timber  slide,  and  the  pulley  that  carries  the  cable  for 
hoisting  the  timbers  is  fastened  to  it. 

Timber  Removed  When  Raise  Is  Holed  Through 

When  one  of  these  transfer  raises  is  through  to  the 
level  above,  it  is  emptied,  stripped  of  its  timbers  and 
the  manway  set  lagged  over  with  3-in.  planks  and 
poles,  as  were  the  other  sets  at  the  bottom.  Owing  to 
the  manner  in  which  the  timbers  are  put  in  at  the  bot- 
tom of  the  chute,  practically  all  wear  and  tear  are 
thrown  on  the  ore  itself  instead  of  on  the  timbers, 
and  there  is  the  further  advantage  that  if  a  boulder 
should  get  into  the  chute  it  can  be  worked  out  on  the 
floor  above  the  chute  mouth  and  blasted.  If  the  chute 
becomes  blocked,  it  is  not  at  the  chute  mouth  itself, 
but  at  the  feed  hole  in  the  side  of  the  cover  set,  and 
so  can  be  started  easily  and  quickly,  and  without  danger. 

Bottom  Sets  Removed  First  in  Stripping  Raise 
It  may  be  well  to  warn  against  a  natural  mistake 
that  might  be  made  when  stripping  the  stope  of  timbers. 
Ordinarily  this  would  be  done  by  beginning  at  the  top 
and  stripping  the  raising,  coming  down  and  lowering 
the  timbers  to  the  level  below,  which  would  be  the  easier 
way  were  it  not  for  the  fact  that,  after  about  100  ft. 
of  the  raise  has  been  stripped  of  timbers,  the  miners 
begin  to  get  nervous  lest  some  slab  may  loosen  up 
along  the  walls,  no  matter  how  well  they  may  have 
trimmed  them  down. 

The  proper  way  to  strip  the  raise  of  its  timbers,  and 
to  convert  it  into  a  transfer  chute,  is  to  begin  at  the 
bottom,  above  the  cover  sets,  and  take  out  the  manway 
stulls.  Five  or  six  sets  are  taken  out,  according  to 
the  condition  of  the  timbers  and  the  walls,  and  broken 
ore  is  dumped  in  for  the  men  to  work  on.  Five  or  six 
more  sets  are  then  torn  out,  the  timbers  are  hoisted 
up  to  the  level  above,  more  broken  ore  is  run  in,  and 
the  process  is  repeated  until  the  top  is  reached.  In 
this  way  there  is  little  ground  open  at  any  one  time, 
and  the  men  can  work  without  fear  of  impending  danger. 
Unless  the  headboards  have  taken  such  weight  from 
the  walls  that  a  few  hard  blows  will  knock  them  out, 


it  will  be  found  easier  to  chop  the  stulls  off  near 
the  foot-wall  enS  than  to  try  to  chop  out  or  saw  off 
the  headboards.  Chopping  off  the  stulls  near  the  ends 
does  not  injure  them  greatly,  as  they  can  be  sawed 
off  and  u.sed  again  in  some  of  the  narrower  stopes 
of  that  level,  and  the  loss  of  length  of  stuU  is  more 
than  made  up  for  by  the  time  that  is  gained  in  getting 
the  timbers  out. 

Variable-Speed  Apron  Feeder 

The  ore  at  the  Bunker  Hill  smeltery  is  received  in 
four  250-ton  bins.  From  these  it  is  delivered,  by  an 
apron  feeder,  to  a  belt  conveyor  that  takes  it  to  the 
Blake  crusher.  In  order  to  enable  the  crusher  man  to 
attend  to  the  feeding  of  the  ore  from  the  bins,  Brad- 
ley, Bruff  &  Labarthe,  who  designed  the  smelter>',  de- 
vised a  special  type  of  apron  feeder  that  is  self-pro- 
pelling, and  arranged  so  that  the  speed  can  be  varied. 
A  switch  in  the  power  circuit  of  the  driving  motor  en- 
ables the  man  at  the  crusher  to  stop  or  start  the  feeder. 

The  chute  mouths  of  each  receiving  bin  are  equipped 
with  arc  gates.  A  tiller  rope,  that  fastens  over  a  hook 
on  the  side  of  the  apron  feeder,  holds  this  gate  open 


VARIABLE-SPEED    APRON    FEEDER 

SO  as  to  permit  the  ore  to  travel  freely  down  the  chute 
to  the  hopper  over  the  apron  belt  of  the  feeder.  The 
rate  at  which  the  ore  is  drawn  off  depends  upon  the 
speed  at  which  the  belt  of  the  apron  feeder  is  being 
operated. 

The  feeder  is  driven  from  a  5-hp.  General  Electric 
Type  K  motor  through  a  shaft  and  eccentric  that  ac- 
tuates the  apron  drive  wheel  by  means  of  a  pawl  car- 
ried on  a  rocker  arm.  The  eccentric  is  of  the  variable- 
throw  type,  so  that  by  locking  the  two  disks  in  different 
positions  with  respect  to  one  another,  the  number  of 
teeth  that  the  pawl  will  be  pushed  over,  and  so  the 
distance  that  the  apron  belt  will  be  pulled  ahead  on  the 
return  stroke  of  the  eccentric,  can  be  varied  according 
to  requirements. 

A  sprocket  wheel  mounted  on  the  main  driving  shaft 
of  the  feeder  connects  by  means  of  a  detachable  chain 
belt  to  another  sprocket  wheel  carried  on  one  of  the 
axles  of  the  feeder  carriage.  Thus,  by  throwing  the 
driving  sprocket  into  gear  by  means  of  a  lever,  the 
feeder  can  be  moved  along  the  track  from  one  chute 
to  another  at  a  speed  of  80  ft.  per  minute. 

The  adoption  of  this  feeder  permits  the  crusher  man 
to  spend  practically  all  his  time  at  the  crusher,  where, 
by  means  of  the  switch,  he  can  immediately  stop  the 
feeder  in  case  anything  goes  wrong.  The  feeder  has  a 
wide  range  of  application. 
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The  Cementation  Process  in  Mining 


By  a.  H.  KRYNAUW 


The  cost  of  pumping  water  in  the  gold  mines  of 
the  Witwatersrand  district  of  South  Africa  is 
more  than  $2,500,000  annually.  Reduction  of  this 
expense  by  the  wider  adoption  of  the  Frangois 
cementation  process  is  suggested,  and  experimen- 
tation has  shown  that  cement  under  pressure  sets 
extremely  rapidly;  and  it  is  probable  that  this 
may  be  due  to  the  squeezing  out  of  excess  water. 
Brief  descriptions  are  given  of  the  applicability  of 
the  process  to  a  number  of  phases  of  mining  work. 


IX  RECENT  year.s  experience  has  proved  that  cement 
can  be  introduced,  under  pressure,  into  the  smallest 
fissures  and  cracks  in  rock  strata,  as  well  as  into 
cracks  and  interstices  in  masonry  and  concrete  con- 
structions, and  made  to  set  there.  The  practice  of  in- 
troducing cement  grout  under  pressure  has  evolved  to 
that  known  today  as  the  Frangois  cementation  process. 
An  essential  condition  in  the  introduction  of  cement 
into  fissures  and  cracks  is  that  the  injection  should  be 
done  under  a  considerable  pressure,  the  object  being, 
first,  to  overcome  the  contra  pressure  of  water  present 
in  the  fissure;  second,  for  the  purpose  of  forcing  the 
cement  as  far  as  possible  into  the  minute  cracks,  and, 
third,  to  squeeze  the  superfluous  water  from  the  cavity 
which  is  being  filled  with  cement  pulp,  and  thus  leave  the 
cement  in  a  condition  most  suitable  for  its  rapid  and 
efficient  setting.  In  the  following  instances  cementation 
has  been  successfully  applied: 

1.  In  greatly  minimizing  water  difficulties  in  shaft 
sinking  or  tunneling  through  water-bearing  strata, 
faults  and  dikes. 

2.  In  sealing  and  rendering  water-tight  the  concrete 
tubbing  or  lining  often  used  in  circular  shafts. 

3.  In  sealing  open  fissures  through  which  water  is 
flowing. 

4.  In  damming  back  water  leaking  through  broken 
ground,  in  the  vicinity  of  faults  and  dikes. 

5.  In  rendering  underground  dams  water-tight. 
G.  In  rectifying  defective  boreholes. 

7.  In  rendering  impervious  the  foundations  of  sur- 
face dams  or  making  solid  the  rock  and  concrete  foun- 
dations of  engines  and  other  machinery. 

Application  of  Process  in  Sh/Vft  Sinking 

The  process  as  applied  to  shaft  sinking  consists  of 
a  treatment  of  the  strata,  through  which  the  shaft  is 
to  be  sunk,  with  cement  grout,  which  is  injected  into 
the  fissures  and  cracks  of  the  rock  mass,  thus  seal- 
ing them  and  rendering  the  ground  practically  free  of 
water.  The  method  of  carrying  out  the  work  is  as 
follows;  A  system  of  drill  holes  is  put  down  on  the 
periphery  of  the  shaft,  and  through  these  holes  a  thin 
cement  mixture  is  introduced,  which  finds  its  way  into 
the  cracks  and  crevices,  rendering  them  impervious 
to  water. 

•Exferpt  from  th"  Journal  of  the  Chem.,  Mf?t  and  .Mln.  .Sor  of 
Kouth   AfrJ'a,   May.   191 «,  p.    2r,(; 


In  shaft  sinking,  particularly  in  the  case  of  circular 
.«hafts,  a  lining  of  ferroconcrete  or  bricks  is  generally 
adopted,  and  in  this  connection  it  frequently  becomes 
desirable  to  dam  back  water  behind  the  lining.  As 
this  water  may  be  under  considerable  pressure,  the 
problem  is  no  easy  one,  unless  a  process  such  as  the 
Frangois  method  is  adopted.  In  this  instance  a  number 
of  weep  pipes  are  built  in  with  the  lining,  which  allows 
the  escape  of  the  water  while  the  lining  is  being  con- 
structed, thus  relieving  the  "green  wall"  of  the  water 
pressure.  After  allowing  the  lining  sufficient  time  to 
set,  the  weep  pipes  are  in  turn  connected  to  the  cementa- 
tion pump,  and  cement  grout  is  injected  behind  the  lin- 
ing and  into  the  fissures,  in  this  way  sealing  them  up. 
Should  the  lining  of  the  shaft  not  be  of  sufficient  thick- 
ness to  permit  of  a  high  pressure  being  applied,  the 
method  adopted  is  somewhat  modified  in  that,  before 
direct  injection  takes  place,  one  or  more  release  bore- 
holes are  drilled  through  the  walls  of  the  shaft,  well 
back,  to  intercept  the  fissure  at  a  considerable  distance 
inside  the  rock.  These  holes  allow  the  water  to  escape 
and  relieve  the  side  of  the  shaft  of  the  pressure  nec- 
essary for  cementation.    A  thick  cement  mixture  is  then 


^^^& 


DIAGRAMMATIC   SKETCH   OF  WATER   END  OF  CEMENTA- 
TION PUMP.  AND  MIXING  TUB 

introduced  through  the  weep  pipes,  which  seals  the  fis- 
sure in  the  immediate  vicinity  of  the  shaft,  and  when 
set  the  final  injection  takes  place  through  the  release 
holes  mentioned.  By  systematically  dealing  with  all 
water  in  shafts  in  this  manner,  it  is  possible  to  get  a 
perfectly  dry  shaft. 

Sealing  of  Open  Fissures 

Generally  speaking,  the  method  adopted  in  dealing 
with  open  fissures  through  which  any  considerable  quan- 
tity of  water  is  flowing  is  to  drill  two  or  more  release 
holes  at  some  distance  back  from  the  mouth  of  the 
fissure,  for  the  purpose  of  allowing  the  escape  of  the 
water  during  the  time  of  sealing  the  opening  of  the 
crevice.  It  is  readily  understood  that  unless  some  system 
like  this  is  used,  the  force  of  the  water  will  wash 
out  the  cement  grout  as  fast  as  it  is  injected.  If,  how- 
ever, the  water  can  find  an  easier  escape  through  these 
release  holes,  it  will  take  that  course,  and  thus  permit 
of  the  following  treatment: 

The  flow  of  water  from  the  mouth  of  the  fissure  is 
first  restricted  by  carefully  wedging  it.  Thick  cement, 
with  an  addition  of  sawdust  when  necessary,  is  then 
injected  through  one  of  the  drill  holes,  and  settlement 
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I  begins  on  the  support  offered  by  the  wooden  wedges 
:driven  into  the  open  end  of  the  fissure.  When  this  cement 
has  set  in  the  area  between  the  release  holes  and  the 
fissure  opening,  the  final  injection  takes  place  directly 
through  the  release  holes. 

Damming  Back  Water  in  the  Vicinity 
OF  Broken  Ground 

The  process  adopted  for  sealing  back  water  leaking 
through  the  cracks  and  crevices  of  broken  ground  is 
similar  to  that  adopted  for  sealing  open  fissures,  though 
at  times  it  calls  for  special  care,  as  the  weak  nature  of 
the  rock  tends  to  burst  it  out  when  subjected  to  pressure 
while  injecting. 

Rendering  Underground   Dams  Water-Tight 

It  has  no  doubt  been  the  experience  of  many  that, 
however  carefully  an  underground  dam  is  constructed, 
a  great  deal  of  leakage  takes  place,  more  especially  when 
the  water  is  under  considerable  pressure.  In  this  con- 
nection cementation  can  be  particularly  successfully  used 
for  making  the  dam  water-tight  by  injecting  cement 
through  holes  suitably  drilled  into  the  construction. 

Rectifying  Defective  Boreholes 

Sometimes  boreholes  for  the  purpose  of  obtaining 
domestic  water  are  required  to  pass  through  one  or 
more  rock  strata  containing  inferior  or  corrosive  water. 
In  such  cases  the  usual  method  is  to  line  these  boreholes 
with  metal  tubes,  but  these  tubes  frequently  become  cor- 
roded at  the  point  of  contact  with  the  bad  water,  with 
the  result  that  they  become  useless  and  the  good  water 
is  polluted.  In  this  case  the  upper  feeders  of  bad  water 
can  be  successfully  closed  off  by  means  of  cementation. 

Rendering  Impervious  Foundations  of  Dam  Walls 

It  frequently  occurs  that  at  the  site  of  a  dam  the 
rock  foundations  are  of  such  a  nature  as  to  be  un- 
suitable for  the  purpose  of  withstanding  the  pressure 
of  the  water  behind  the  dam.  This  in  the  usual  way 
is  overcome  by  deep  excavations,  which  consequently 
greatly  increase  the  cost  of  the  dam.  It  is  intended  to 
treat  by  means  of  cementation  the  pervious  rock  foun- 
dation at  a  dam  site  in  the  Mazoe  Valley,  Rhodesia,  and 
there  is  little  doubt  that  the  operation  will  be  success- 
ful and  thus  greatly  reduce  the  expenditure  on  this  dam. 
Briefly,  the  rock  foundation  is  treated  with  cement  in- 
troduced through  a  system  of  drill  holes.  Foundations 
of  engines  and  machinery  generally  when  ruptured  can 
be  effectively  strengthened  and  solidified  by  cementa- 
tion work. 

Amisk-Athapapuskow  Lake  District* 

The  area  included  in  the  Amisk-Athapapuskow  Lake 
district  is  situated  50  miles  north  of  the  Saskatchewan 
River,  and  consists  of  about  3300  square  miles.  The 
region  lies  along  the  edge  of  a  part  of  the  Canadian  Pre- 
Cambrian  shield,  and  one-half  of  it  is  underlain  by 
Palaeozoic  rocks.  The  general  elevation  is  about  1000 
ft.  above  sea  level.  The  southern  part  of  the  district. 
which  is  underlain  by  flat-lying  Palaeozoic  rocks,  is  level, 
and  any  irregularies  which  may  have  existed  have  been 


•Abstract    of    a    report    by    E.    L.    Bruce,    Canadian    Geolog-ical 
Survey,  Ottawa,  Canada. 


practically  obliterated  by  a  thick  deposit  of  lake  clays. 
The  northern  end  is  free  from  such  deposits  and  the 
surface  is  more  uneven.  Within  the  Pre-Cambrian 
region,  the  granite  batholiths  form  resistant  areas, 
which  stand  above  the  general  level  and  form  divides. 

The  older  rocks  form  the  western  unit  of  a  great 
anticline  which  pitches  northwest  at  45  or  50",  and 
on  the  flank  there  are  remnants  of  minor  synclines.  The 
anticline  has  been  cut  off  along  its  axis  by  an  intrusion 
of  gneissic  granite,  and  massive  granite  has  been  in- 
truded into  the  minor  folds.  Overlying  this  complex 
structure,  the  Ordovician  dolomite  forms  the  southern 
limb  of  a  great  low  anticline  of  Palaeozoic  rocks,  whose 
axis  is  transverse  to  that  of  the  Pre-Cambrian  anticline. 
The  glacial  deposits  may  be  considered  as  another  struc- 
tural element  lying  unconformably  over  both  of  these. 

The  deposits  of  metalliferous  minerals  are  of  two 
kinds:  (1)  Gold  quartz  veins  and  (2)  chalcopyrite- 
sphalerite  replacements  which  carry  small  amounts  of 
gold  and  silver.  The  material  of  value  in  the  gold- 
quartz  veins  occurs  chiefly  as  visible  gold,  and  up  to 
the  present  samples  from  the  larger  veins  are  not  en- 
couraging, but  the  gold  content  of  small-width  veins  is 
commonly  quite  high.  The  sulphide  deposits  consist  of 
pyrite-chalcopyrite-sphalerite-galena  mixtures,  and  those 
that  are  largely  pyrrhotite,  although  the  important 
discoveries  are  of  the  former  type.  These  deposits 
are  almost  solid  masses  of  sulphides,  differing  only  in 
the  amounts  and  arrangement  of  the  various  minerals 
present.  The  sulphide  deposits  differ  from  the  quartz 
veins  in  that  they  represent  a  replacement  of  the 
original  rock  by  sulphides,  whereas  the  gold  quartz  veins 
occupy  practically  the  original  fissures. 

The  first  discovery  of  a  large  body  of  sulphides  was 
raade  on  the  east  shore  of  Flinflon  Lake,  now  the  Apex 
and  Unique  claims.  Outcrops  found  at  the  water's  edge 
are  so  near  lake  level  that  trenching  is  difficult.  The 
deposit  lies  in  a  shear  zone  in  Amisk  volcanic  rocks  of 
the  ellipsoidal  greenstone  type,  and  a  series  of  trenches 
across  the  strike  of  the  ore  zone,  on  the  north  side 
of  the  point  upon  which  the  ore  outcrops,  show  55  ft. 
of  sulphides,  40  ft.  of  barren  rock,  and  then  30  ft.  more 
of  sulphides.  Four  hundred  feet  south  of  these 
trenches,  the  sulphide  band  is  unbroken  and  is  75  ft. 
in  width.  Some  disseminated  material  is  found  on  the 
borders  of  the  main  mass  of  ore,  and  800  ft.  to  the 
north  of  the  main  trenches  ore  has  again  been  found, 
but  here  the  lens  is  narrower.  Assuming  that  the 
ore  found  in  the  most  northerly  trench  belongs  to  the 
same  lens  as  that  shown  by  drill  holes  at  the  southern 
end,  the  deposit  is  more  than  2500  ft.  in  length.  It 
is  probable  that  the  lens  or  lenses  include  horses  of 
barren  rock,  as  indicated  by  the  exposures,  so  that  the 
actual  distribution  of  sulphide  may  be  irregular.  The 
ore  is  definitely  banded  and  consists  mostly  of  pyrito. 
with  narrow  bands  of  chalcopyrite  and  zinc  blende.  All 
of  the  sulphides  carrj-  gold  and  some  silver. 

The  group  of  claims  comprising  the  Mandy  mine  is 
situated  two  miles  from  the  north  end  of  the  northwest 
arm  of  Schist  Lake.  The  deposit  is  on  the  narrow  point 
separating  the  bay  into  which  Phantom  Creek  empties 
from  the  main  arm  of  the  lake.  It  was  discovered  late 
in  the  autumn  of  1915,  and  optioned  to  the  Tonopah 
Mining   Co.     During  the  winter  a  diamond  drill  was 
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installed  and  surface  trenching  undertaken.  The 
country  rock  is  massive  greenstone  and  chlorite  schist, 
\thich  occurs  in  relatively  narrow  bands  that  strike 
parallel  to  the  shore  of  the  lake.  The  ore  lens  lies 
in  the  western  zone  of  schist,  protected  from  erosion 
by  the  massive  greenstone  on  either  side  of  it.  Min- 
eralization is  confined  to  the  schistose  zones,  the  massive 
greenstone   being   almost    free    of    sulphides. 

The  lens  of  sulphides  is  225  ft.  long  and  40  ft.  wide. 
At  the  northwest  side  a  two-foot  vein  continues  north- 
ward, following  the  strike  of  the  schist,  and  at  the 
southwest  side  there  is  a  similar  vein.  The  ore  has 
a  composition  similar  to  that  of  the  FUnflon  Lake  de- 
posit. The  vein  to  the  northwest  is  mostly  pyrite; 
that  to  the  southeast  mostly  chalcopyrite.  A  section 
across  the  middle  of  the  lens  shows  12  ft.  of  pyrite  on 
the  foot  wall,  and  12  ft.  of  high-grade  chalcopyrite,  8  ft. 
of  sphalerite  and  about  the  same  width  of  pyrite  on  the 
hanging-wall  side.  All  the  sulphides  carry  gold  and 
silver,  but  the  value  of  these  minerals  alone  is  not 
high  enough  to  warrant  shipping.  However,  the  segre- 
gation of  the  high-grade  copper  ore  makes  it  possible 
to  mine  and  ship  that  portion  of  the  lens,  even  though 
it  must  bear  the  excessive  cost  of  hauling  by  teams  35 
miles  to  Sturgeon  Lake,  stocking  until  the  opening  of 
navigation,  shipping  to  The  Pas  and  then  transshipping 
to  the  railway  for  a  long  haul  to  the  smeltery. 


Water  Content  and  Concrete  Strength* 

For  some  time  experiments  have  been  in  progress  at 
the  structural  materials  research  laboratory,  Lewis  In- 
stitute, Chicago,  to  determine  the  effect  of  various  quan- 
tities of  water  on  the  strength  of  concrete.  These  ex- 
periments have  been  directed  by  Duff  A.  Abrams,  pro- 
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CHART  OF  WATER  COXTENT  AND  CONCRETE  STRENGTH 

fessor  in  charge  of  the  laboratory.  Professor  Abrams 
ha.s  reduced  his  experiments  to  an  intelligible  form, 
which  is  interpreted  by  the  accompanying  diagram. 
This  summarizes  the  results  of  compression  tests  on 
6  X  12-in.  concrete  cylinders  made  in  mixes  ranging 
from  1  part  cement  and  9  parts  aggregate,  to  1  part  ce- 
ment and  2  parts  aggregate,  by  volume.  These  mixes 
represent  concretes  of  all  qualities,  from  the  leanest  to 


the  richest,  which  are  generally  used.  The  aggregate 
consisted  of  a  mixture  of  sand  and  pebbles  graded  in 
size  from  the  finest  particles  up  to  li  in.  Exactly  the 
same  grading  was  used  in  all  experiments. 

These  tests  show  that  the  effect  of  proportional 
changes  in  the  mixing  water  is  approximately  the  same 
for  all  mixes  of  concrete;  consequently,  a  composite 
curve  has  been  drawn  to  show  the  average  effect.  The 
vertical  distances  represent  the  relative  strength  of  con- 
crete, expressed  as  a  percentage  of  the  maximum  which 
can  be  secured  from  a  given  amount  of  cement  and  the 
same  aggregates.  The  horizontal  distances  indicate  the 
relative  quantity  of  water  used  in  the  mix,  considering 
the  amount  which  gives  the  maximum  strength  as 
100%.  The  amount  of  water  which  gives  the  maximum 
strength  in  concrete  produces  a  mix  which  is  too  stiff 
for  most  purposes.  It  will  be  noted  that  the  concrete 
strength  increases  rapidly  with  the  quantity  of  water 
over  the  range  indicated  on  the  diagram.  With  any 
further  increase  in  the  amount  of  water,  there  is  a  rapid 
falling  off  in  strength,  as  indicated  by  the  curve.  With 
an  amount  of  water  about  double  that  required  for 
highest  strength,  the  concrete  has  only  about  20%  of 
the  maximum  strength. 

The  exact  amount  of  water  corresponding  to  the  max- 
imum strength  of  concrete  will  vary  with  the  method 
of  handling  and  placing  the  concrete.  Any  method 
which  involves  puddling,  tamping,  rolling  or  vibration, 
or  the  exertion  of  pressure  in  any  manner,  will  have  a 
tendency  to  increase  the  strength  of  the  concrete,  re- 
gardless of  the  amount  of  water  used.  However,  it  is 
probable  that  the  effect  produced  by  these  methods  will 
be  more  pronounced  in  the  consistencies  of  approxi- 
mately maximum  strength. 


Shaft  Sinking  by  Freezing  Process 

The  freezing  process  has  been  successfully  employed 
in  sinking  two  shafts  through  water-bearing  ground  at 
the  Llay  Hall  colliery,  Wrexham,  England,  according  to 
the  Engineer.  Two  foreshafts  were  sunk  12  ft.  deep 
and  31  ft.  in  diameter  and  lined  with  brickwork.  Con- 
crete was  placed  on  the  bottom  after  inserting  straight 
vertical  guide  tubes  for  25  boreholes  distributed  around 
a  circle  264  ft.  in  diameter.  In  the  upper  strata  the 
holes  for  the  freezing  tubes  were  bored  by  the  rope 
method,  but  in  the  lower  and  harder  ground  percussion 
apparatus  operated  by  a  steam  cylinder  was  used.  The 
cold  necessary  for  freezing  the  water-bearing  ground 
was  applied  by  two  distinct  groups  of  machines.  The 
pipes  and  valves  were  arranged  so  that  either  group  of 
machines  could  operate  on  either  shaft,  or  on  both 
simultaneously.  Each  included  a  belt-driven  ammonia 
compressor  with  an  independent  horizontal  steam  en- 
gine having  cylinders  16*1  in.  in  diameter  and  30-in. 
stroke.  A  solution  of  calcium  chloride  was  used  as  the 
freezing  liquid,  and  was  caused  to  circulate  between 
the  refrigerators  and  the  freezing  tubes  by  means  of 
two  plunger  pumps.  The  brine  pipe  between  plant 
and  shaft  was  insulated  with  hair  felt.  The  ground 
was  frozen  to  a  depth  of  231  ft.  in  the  first  and  235  ft. 
in  the  second  shaft.  The  diameter  of  the  pit  shafts 
after  lining  is  J  8  feet. 


•AbMtracted  from  "Concrete  In  Architecture  and  Engineering:." 


Remember  the  Comfort  Fund  of  the  27th  Engineers. 
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Charles  Richard  Van  Hise 


DR.   CHARLES  RICHARD  VAN  HISE 


THE  University  of  Wisconsin  is  mourning  the 
sudden  death  of  its  eminent  president,  Dr.  Charles 
Richard  Van  Hise,  who  had  led  its  progress  dur- 
ing the  last  14  years  and  had  been  a  member  of  its 
family,  as  student  and  teacher,  for  43  years.  Geologists, 
scientists,  and  mining  men  join  with  the  university 
in  paying  respect  to  its  president,  who  died  in  Mil- 
waukee on  Tuesday  morning,  Nov.  19.  Dr.  Van  Hise, 
who  had  been  president  of  the  Universitj'  of  Wisconsin 
since  1903,  was  the  first  alumnus  of  the  university  to 
become  its  president,  the  university's  first  Wisconsin- 
born  president,  and  enjoyed  the  longest  term.  He  was 
a  Wisconsin  man  in  birth,  education,  life  work,  and 
interest.  He  had  been  connected  with  ths  university 
faculty  continuously  since  his  graduation  in  1879,  and 
his  entire  energies  had  been  devoted  to  the  development 
of  his  native  state  and  its  university.  Besides  being 
a  university  president,  Dr.  Van  Hise  was  one  of  the 
most  eminent  geologists  of  his  time  and  one  of  the 
best-known  thinkers  on  public  questions,  widely  known 
for  his  many  books,  treatises,  and  public  addresses. 
His  great  interest  in  geological  problems,  in  conserva- 
tion, and  in  regulation  was  well  known  throughout  the 
country.  In  the  solving  of  many  of  the  nation's  prob- 
lems he  was  called  into  consultation  or  sent  on  special 
missions  by  the  Government. 

Dr.  Van  Hise  was  born  at  Fulton,  Wis.,  on  May  29. 
1857,  son  of  William  and  Mary  Van  Hise.  He  entered 
the  University  of  Wisconsin   in   1875,  was  graduated 


with  the  degree  of  bachelor  of  mechanical  engineering 
in  1879,  and  later  received  the  degrees  of  bachelor 
of  science,  master  of  science,  and  doctor  of  philosophy. 
The  honorary  degree  of  doctor  of  laws  was  conferred 
upon  him  by  Chicago,  Yale,  and  Harvard  universities, 
and  by  Williams  and  Dartmouth  colleges.  He  was  in- 
structor in  metallurgy  at  Wisconsin,  1879-83;  assistant 
professor,  1883-86;  professor,  1886-88;  professor  of 
mineralogy,  1888-90;  professor  of  Archaean  and  applied 
geology,  1890-92;  professor  of  geology,  and  non-resident 
professor  of  structural  geology  of  the  University  of 
Chicago,   1892-1903;   inaugurated  president,    1904. 

Dr.  Van  Hise  had  been  a  member  of  the  U.  S.  Geo- 
logical Survey  since  1883;  geologist  in  charge  of  the 
division  of  pre-Cambrian  and  metamorphic  geology  and 
consulting  geologist,  1900-08;  consulting  geologist  for 
the  Wisconsin  Geological  and  Natural  Histor>'  Survey, 
1897-1903;  member  of  the  National  Conservation  Com- 
mittee, 1909 ;  chairman  of  the  Wisconsin  State  Conserva- 
tion Committee,  1908-15;  chairman  of  the  Board  of 
Arbitration  for  Eastern  Railroads  and  Brotherhood  of 
Locomotive  Engineers,  1912;  and  trustee  of  the  Car- 
negie Foundation  for  Advancement  of  Teaching  since 
1909.  He  was  a  member  of  the  National  Academy 
of  Science,  Washington  Academy  of  Science,  Scientific 
Society  of  Christiania,  Royal  Swedish  Academy  of 
Science,  Geological  Society  of  America  (president  in 
1908),  Geological  Society  of  London,  American  Philo- 
sophical Society,  Wisconsin  Academy  of  Science,  Arts 
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and  Letters  (president,  1893-96),  Boston  Society  of 
Natural  History,  American  Association  for  Advance- 
ment of  Science,  (vice  president  of  Section  E,  1901, 
and  president,  1916),  American  Institute  of  Mining 
Engineers,  Russian  Society  of  Mineralogy,  and  Geo- 
logical Society  of  Stockholm,  Cosmos  Club,  Washington, 
and  L^niversity  clubs,  Madison  and  Milwaukee. 

Dr.  Van  Hise  was  the  author  of  the  following  books : 
"Archaean  and  Algonkian,"  "Principles  of  North  Ameri- 
can Pre-Cambrian  Geology,"  "Some  Principles  Con- 
trolling the  Deposition  of  Ores,"  "A  Treatise  on 
Metamorphism,"  "The  Conservation  of  Natural  Re- 
sources," "Concentration  and  Control — a  Solution  of 
the  Trust  Problem  in  the  United  States."  He  was  joint 
author  of  "Penokee  Iron-Bearing  Series  of  Michigan 
and  Wisconsin,"  "The  Marquette  Iron-Bearing  District 
of  Michigan."  "The  Menomonee  Iron-Bearing  District 
of  Michigan,"  and  "Geology  of  the  Lake  Superior 
Region."  He  was  a  contributor  to  many  scientific, 
educational,  and  economic  papers.  His  latest  book, 
"Conservation  and  Regulation  in  the  United  States  Dur- 
ing the  War,"  was  almost  completed  when  he  died. 

President  Van  Hise's  greatest  work  centered  in  his 
eminence  as  a  geologist.  What  his  geological  work  has 
meant  for  the  state,  nation,  and  world  was  expressed 
on  the  occasion  of  his  death,  by  William  0.  Hotchkiss, 
Wisconsin  State  Geologist,  thus: 

From  his  student  days  in  the  university,  Van  Hise  had  been 
interested  in  the  geology  of  his  native  state  and  the  development 
of  its  natural  resources.  His  first  field  work  was  for  the  former 
State  Geological  Survey  in  central  Wisconsin  as  an  assistant  to 
Prof.  R.  D.  Irving,  his  teacher  and  friend.  Shortly  after,  he  was 
associated  with  Dr.  Irving  in  work  for  the  U.  S.  Geological  Survey 
on  the  Gogebic  Iron  Range  of  W'isconsin  and  Michigan.  His  stud- 
ies here  resulted  in  the  discovery  of  the  fundamental  principles 
of  the  origin  of  the  iron-ore  deposits,  and  furnished  to  the  iron- 
mining  industry  the  ideas  on  which  have  been  based  all  later 
work  in  searching  for  new  orebodies.  The  value  to  the  mining 
industry  of  this  work  and  the  succeeding  studies  of  the  other 
Lake  Superior  iron  ranges  can  hardly  be  overestimated.  The 
monographs  in  which  his  work  is  presented  are  the  standard  ref- 
erence books  of  the  mining  men  of  this  region.  He  was  one  of  the 
small  group  instrumental  in  getting  the  Legislature  to  create  the 
present  Geological  and  Natural  History  Survey,  and  had  been 
closely  identified  with  its  work  ever  since  its  organization.  Since 
1903  he  had  been  president  of  its  board  of  commissioners.  He 
interested  himself  in  all  phas-s  of  geological  work  in  the  state, 
not  only  in  that  leading  to  the  development  oT  mineral  resources, 
but  just  as  keenly  in  the  study  of  the  way  in  which  the  surface 
of  the  state  has  been  carved  cut  through  the  ages  by  the  slow- 
working  tools  of  Nature.  It  was  on  his  suggestion  that  the  State 
Geological  Survey  started  the  present  state  highway  work  and 
carried  it  on  until  the  state  highway  commission  was  created. 

In  his  later  years  Dr.  Van  Hise's  interest  in  mineral  resources 
became  more  broadly  philosophical  as  his  widening  experience 
taught  him  the  tremendous  part  whic!i  these  resources  had  played 
in  the  development  of  civilization.  He  saw  keenly  the  limited 
nature  of  many  of  these  resources  and  that  the  welfare  of  future 
generations  was  dependent  on  their  possession.  This  led  him  to 
bend  his  full  energies  to  the  propaganda  for  wise  use  and  cur- 
tailment of  waste  by  the  present  generation — to  the  development 
of  conservation  in  state  and  nation.  Out  of  his  interest  in  these 
broader  considerations  grew  most  of  his  many  public  services. 

Probably  the  most  important  work  of  Dr.  Von  Hi.se 
that  was  interrupted  by  his  sudden  death  centered  in 
hip  extensive  plans  to  aid  in  the  reconstruction  after 
the  war.  His  intense  interest  in  the  war  he  was  carry- 
ing over  into  enthusiastic  plans  for  comprehensive 
after-war  work,  both  through  the  university  and  through 
energetic  advocacy  of  the  plan  of  a  League  of  Free 
Nation.'?  to  prevent  future  wars.  During  the  war, 
he  had  taken  an  active  and  helpful  part  in  its  prosecu- 
tion. He  had  gone  on  many  missions  to  Washington 
and  el.«5ewhere  in  the  war's  interest. 


Among  Dr.  Van  Hise's  associates  it  is  well  known 
that  he  realized  the  danger  of  German  aggression  long 
before  it  was  realized  by  the  public  of  his  section  of 
the  country,  and  was  eager  to  see  the  overthrow  of  the 
German  military  autocracy.  When  America  entered 
the  war,  he  was  full  of  enthusiasm  over  what  he  con- 
sidered the  great  and  almost  holy  enterprise  which  the  > 
nation  had  undertaken. 

During  the  summer  of  1917  Dr.  Van  Hise  devoted 
his  entire  time  to  work  for  the  Food  Administration  and 
other  emergency  war  bodies.  He  was  called  to  Wash- 
ington frequently  for  consultation  with  almost  every 
one  of  these  special  bodies  and  delivered  war  addresses 
in  various  parts  of  the  country.  In  the  autumn  of  1917 
he  wrote  a  series  of  lectures  on  food  conservation  which 
were  used  in  several  hundred  colleges.  In  March,  1918, 
he  made  another  lecture  trip  throughout  the  West  in 
the  interests  of  the  war.  During  August  and  September 
he  visited  England  and  France  as  a  member  of  a  party 
of  editors  who  were  guests  of  the  British  government. 

Dr.  Van  Hise  returned  to  America  full  of  enthusiasm 
over  the  plan  of  a  League  of  Free  Nations  to  insure 
permanent  peace  in  the  future,  and  was  preparing  to 
devote  all  of  his  leisure  time  to  furthering  the  idea  and 
creating  sentiment  in  its  support  before  the  peace  con- 
ference. It  was  at  his  instance  that  the  League  to  En- 
force Peace  held  its  nation-wide  convention  in  Madison 
to  support  the  League  of  Nations  plan.  At  the  conven- 
tion. Dr.  Van  Hise  in  the  opening  address  presented 
a  concrete  proposal  for  the  prospective  league  which 
has  been  published  and  quoted  throughout  the  country. 


Iron  Ore  and  Pig  Iron  in  Ontario 

During  the  first  nine  months  of  1918,  a  total  of 
154,243  tons  of  iron  ore  was  shipped  from  Ontario, 
according  to  the  Ontario  Bureau  of  Mines.  Of  this, 
84,886  tons  was  shipped  to  Ontario  points  and  69,357 
tons  outside  of  the  province.  In  addition  to  the  out- 
put of  the  Algoma  Steel  Corporation  and  Moose  Moun- 
tain, Ltd.,  shipments  were  made  by  the  Poe  Mining  Co. 
from  Palmerston  Township,  Frontenac  County,  and  by 
the  Canadian  Union  Iron  Mines  Corporation,  from 
Drummond  Township,  Lanark  County. 

In  the  production  of  pig  iron,  1,083,456  tons  of  ore 
was  smelted,  but  only  87,106  tons  was  of  Ontario  origin. 
Although  the  tonnage  of  pig  iron  produced  was  slightly 
in  excess  of  the  1917  figures,  the  value  shows  an  in- 
crease of  nearly  50%.  Eight  furnaces  were  in  blast  and 
were  operated  by  four  companies.  Steel  production 
was  668,333  tons  and  was  valued  at  $21,601,144. 


Iron-Mining  Companies  at  Lyon  Mountain  and  Standish, 
N.  Y.,  are  deserving  of  credit  in  the  showing  that  they  have 
made  in  securing  tlie  cooperation  of  their  employees  in  the 
purchase  of  Liberty  Bonds.  The  Chateaugay  Ore  and  Iron 
Co.,  at  Lyon  Mountain,  George  E.  Bent,  manager,  employs 
400  men,  70%  of  whom  are  foreigners.  On  the  first  and 
second  issues  they  subscribed  their  full  quota.  To  the 
Third  Liberty  Loan  they  subscribed  $41,000  or  over  $100 
per  man.  One  workman  took  $1000  and  his  wife  $2000, 
paying  for  the  bonds  in  cash.  During  the  Fourth  Liberty 
Loan  drive,  half  of  the  men  were  ill  with  influenza,  but  the 
remainder  subscribed  to  $33,000  in  bonds.  At  Standish. 
the  Northern  Iron  Co.,  L.  P.  Ross,  manager,  employs  150 
men.  During  the  first  drive,  the  men  subscribed  to  $14,000 
in  bonds;   the  second,  $32,.''i00  and  the  third,  $54,000. 


December  7,  1918 


ENGINEERING  AND  MINING  JOURNAL 


1001 


^  j    fiiiiii iiiiiimiiiiiiiiiii iiiiiiiiiiiii iiiiiin iiniiiiiiiii iiiiiiiiiiiiii iiii iiiiiiiiiiimiiiiiiiiiiniiiiim mi iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iHiiiiiiiiiimiiiiii iitii Hiiiiiiiiiimiitmimiiii iiiiiiuuiiiiiii| 

'    i     I  I 

I         Correspondence  and  Discussion         | 

iiiiiii'ii iiiiiiiiiiiiiii iiiniiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiii Ill miiiimiiiiiiiiii iiiiiiiiiiiiiiiiiiihiiiiiii iimiiiiii iimiiiiiiiiiiiiiiiiiiiiiiiiiiiiimii niiMiiiiiiit iiiiiiiiii iiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiuiiiuiuiiiiiiuiiiiiuuiuuuuii 


Co-operation  Among  Small  Mines 

Mr.  Young's  suggestion  in  the  Journal  of  Nov.  9  that 
cooperation  among  small  mines  would  be  beneficial  in 
many  instances,  strikes  the  writer  as  the  sane  solution 
that  should  have  been  applied  in  a  number  of  instances 
of  failure  or  inefficiency  that  have  come  under  his 
notice,  but  old  Dame  Jealousy  is  the  main  drawback 
to  the  practical  application  of  his  thought.  In  one 
large  camp  where  I  have  worked,  and  where  there  were 
a  number  of  mills,  I  was  practically  the  only  mill 
superintendent  who  visited  and  was  on  good  terms  with 
all  of  the  rest.  There  was  no  real  reason  for  the 
attitude  of  the  other  mill  men;  they  were  all  interested 
in  telling  me  of  their  experiences  and  listening  to  what 
I  could  tell  them.  Several  of  them  had  imaginary 
grievances.  Others  felt  hesitancy  about  going  into  any 
but  their  own  mill;'  and  a  general  lack  of  cooperation 
was  always  apparent  where  its  presence  might  have 
been  so  useful. 

I  have  quite  come  to  the  belief  that  an  engineer's 
success  as  a  superintendent  or  manager  is  only  50% 
dependent  upon  book-learning  and  that  the  other  50% 
is  due  to  an  acquired  knowledge  of  human  nature  with 
a  will  to  curb  his  own  faults  and  a  way  to  bring  out 
the  best  in  others.  Cooperation,  not  only  among  those 
in  the  same  occupation,  but  evincing  the  desire  and 
will  to  work  together,  goes  a  long  way  toward  making 
life  more  worth  the  living.  I  have  plenty  of  oppor- 
tunity to  put  this  belief  into  practice  in  my  present 
capacity  as  superintendent  of  a  mine  and  of  a  boarding 
house.  I  say  boarding  house  advisedly,  as  a  mining 
crew's  morale  depends  more  upon  the  dining  room  than 
upon  mine  conditions.  I  have  done  my  best  to  keep 
liquor  out  of  the  camp,  but  have  also  done  my  best 
to  supply  good  healthy  amusements  to  take  the  place  of 
the  saloon.  I  am  loosing  money  on  the  $45  board  and 
room  rate,  but  am  glad  to  do  so  when  I  can  see  the 
same  men  going  on  shift  every  morning  for  weeks  with- 
out a  break. 

My  efforts  to  keep  things  neat  and  clean  for  the 
unmarried  men  were  rather  resented  at  first,  but  we 
are  together  on  this  now,  and  the  demand  for  clean 
sheets  is  as  regular  as  is  Saturday  night.  Taking  a 
hint  from  the  summer  hotels  where  we  find  professional 
entertainers,  I  have  found  a  young  man  who  combines 
this  office  with  his  other  duties  about  the  mine,  and  my 
investment  in  his  services  has  been  profitable  beyond 
expectation. 

I  run  a  truck  back  and  forth  between  the  town  and 
the  mine,  a  distance  of  a  mile  and  a  half,  charging 
enough  to  pay  for  oil  and  gas  only.  As  a  result  of 
my  theory  and  its  practice,  I  have  almost  a  full  crew, 
while  my  nearest  neighbor  is  short  handed.  Of  course, 
I  get  a  share  of  those  who  cannot  stand  more  than 
a  month's  prosperity,  but  I  am  happy  to  say  that  the 
number    of    floaters    grows    smaller    and    smaller,    all 


through  our  endeavor  to  cooperate  and  make  living 
generally  worth  while. 

And  now  just  one  word  for  the  women  in  the 
cooperative  movement.  In  the  old  wide-open  State  of 
Nevada  the  women  have  been  given  the  vote,  with  the 
result  that  at  the  last  election  the  state  went  two  to 
one  in  favor  of  prohibition,  a  conclusive  proof  of  the 
improved  morale  and  the  wisdom  of  woman   suffrage. 

Henceforward  the  work  of  managers  will  be  easier, 
production  more  satisfactory,  everyone  more  efficient, 
and  all  more  happy.  Nevada  Superintendent. 

Tonopah,  Nov.  21,  1918. 


Influenza  Epidemic  in  Colorado 

Under  editorial  correspondence  in  the  Journal  of 
Nov.  9  occurs  a  paragraph  concerning  the  influenza 
epidemic  in  the  Silverton  district,  to  which  I  beg  leave 
to  call  your  attention.  At  the  time  that  the  epidemic 
first  broke  out  in  Silverton,  there  were  three  regular 
doctors  in  Silverton  and  one  in  Eureka.  Within  ten 
days,  this  medical  force  had  been  augmented  by  an 
additional  doctor  in  Silverton  and  two  in  Eureka,  with 
corresponding  increases  in  the  staff  of  nurses  in  both 
towns.  Every  effort  was  exerted  by  the  Sunnyside 
Mining  and  Milling  Co.  toward  immediate  relief  of  the 
community  and  the  provision  of  capable  nursing.  The 
additional  medical  help  was  maintained  until  the  last 
vestige  of  influenza  had  disappeared. 

The  paragraph  cited  above  stated  that  the  Sunnyside 
Mine  was  closed  down.  Fortunately,  at  no  time  was 
the  mine  closed.  Considerable  attention  has  always 
been  paid  to  the  welfare  of  our  men,  and  we  have 
erected  modern  bunk  houses,  boarding  houses,  and  an 
amusement  hall.  We  are  now  operating  with  approxi- 
mately 75%  of  our  normal  force,  and  additional  men 
continue  to  come  into  the  camp  attracted  by  the  high 
wages   and  comfortable  accommodations. 

M.    H.    KURYLA, 

Manager,  Sunnyside  Mining  and  Milling  Co. 
Eureka,  Colo.,  Nov.  23,  1918. 


The  Adoption  of  Standards 

The  series  of  articles  "Standardization  of  Mining 
Methods,"  by  Charles  A.  Mitke.  which  have  recently 
been  appearing  in  the  Journal,  brings  up  the  question 
of  the  definition  of  standardization  and  the  reason  for 
the  adoption  of  standard  practices.  Mr.  Mitke  made 
himself  clear  in  his  first  article  when  he  defines  stand- 
ardization and  states  that  "there  is  absolutely  nothing 
in  standardization  to  preclude  innovation."  It  is  not 
intended,  as  was  stated  in  an  editorial,  that  standard 
practice  is  the  "last  word." 

The  fact  that  standards  are  advanced  in  mining 
practice  or  in  any  industry  and  given  publicity  as  such 
is  most  encouraging,  for  by  so  doing  the  progressive 
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concern  sets  a  mark  for  the  operator  who  assumes  in- 
difference. He  must  eventually  adopt  changes  which 
improve  his  haphazard  methods  or  suffer  the  conse- 
quences, for  mining,  after  all,  is  a  competitive  busi- 
ness, and  costs,  methods,  and  the  manner  of  labor  treat- 
ment cannot  be  unrecognized  when  a  "standard"  is  set 
by  one  company.  On  the  other  hand,  there  is  always 
the  inducement  to  go  the  other  fellow  "one  better." 

Standardization  is  not  a  matter  of  guessing.  The 
conscientious  engineer  does  not  base  his  estimate  on 
one  or  two  factors  that  may  enter  in  his  calculations; 
it  is  only  after  full  consideration  has  been  made  of  all 
the  circumstances  involved  that  his  results  are  ex- 
pressed. And  so  a  standard  should  represent  the  results 
of  a  complete  analysis  and  observation. 

In  the  November  issue  of  the  Anode,  the  safety  publi- 
cation of  the  Anaconda  Copper  Mining  Co.,  Robert  J. 
Fry  brings  out  the  following  in  answer  to  the  query, 
"Why  have  a  standard?" 

A  prescribed  standard  is  not  the  only  way  a  piece  of  work 
could  be  done.  But  it  is  the  best  way.  That  is  why  it  is  the 
standard  adopted  by  a  company  for  the  men  to  use.  "When  every- 
one follows  it  and  does  the  work  in  the  prescribed  way,  there  is 
no  friction,  no  interference  with  the  labor  of  neighboring:  work- 
men, and  there  are  no  accidents.  But  when  someone  tries  to  make 
a  "short-cut"  or  do  it  another  way  because  it  could  be  done  that 
way  or  looks  easier,  he  not  only  endangers  himself  but  everyone 
around  him. 

Is  a  standard  a  "rut"?  Must  a  worker  always  do  the  same 
thing  in  the  same  way,  with  no  chance  of  using  his  brain?  That 
is  another  consideration.  There  are  the  "short-cuts"  or  the 
"other  ways"  that  are  not  as  good  as  the  prescribed  standard.  There 
Is  no  foreman,  superintendent,  or  company  that  will  not  welcome 
suggestions  to  improve  the  efficiency,  ease,  or  safety  with  which 
work  may  be  done.  Practical  suggestions  of  this  sort  can  well 
be  made  by  the  men  doing  the  work  who  are  in  position  to  see 
many  things  the  observer  may  not.  Helping  to  improve  the 
standard  of  work  is  worth  thought  and  effort  on  the  part  of  the 
workman,  for  whatever  help  or  advantage  it  may  bring  to  others, 
it  most  of  all  helps  him  to  protect  his  life  and  limb  and  his 
capacity  to  serve  his  dependent  ones. 

Not  infrequently  we  hear  of  some  practice  that  has 
existed  for  a  considerable  period,  a  method  that  has 
been  handed  down  from  year  to  year  merely  because  no 
one  has  taken  the  trouble  to  make  a  sufficient  study 
and  discover  that  there  was  any  fault  to  be  found.  And 
this  has  been  especially  true  with  mining  methods  in 
general.  Operators  accustomed  themselves  to  certain 
production  costs,  there  was  little  variation,  and  it  was 
assumed  that  the  best  possible  results  were  being  ob- 
tained. But  the  older  order  is  changing,  and  it  is  safe 
to  say  that  much  of  this  change  may  be  attributed  to  the 
establishment  of  "standards"  or,  rather,  to  the  en- 
couragement thereof.  D.  E.  Charlton. 

New  York,  Dec.  2,  1918. 


A  Neglected  Course  in  Mining  Schools 

The  letter  which  appeared  in  the  Nov.  30  issue  of  the 
Journal  under  the  above  title  touches  upon  an  important 
point  in  technical  education,  but  does  not  consider  the 
practicability  of  the  introduction  of  such  courses  into 
technical  schools.  During  the  last  decade  considerable 
pressure  has  been  brought  upon  the  management  of 
technical  schools,  mining  as  well  as  other,  to  intro- 
duce practical  subject.s.  Course  after  course  has  been 
added,  on  the  theory  that  such  courses  are  highly  de- 
sirable and  necessary.  The  four-year  curriculum  has 
been  overloaded,  and  an  almost  impossible  number  of 
hours  added.     The  .student  can   render  only  a  certain 


return,  and  the  net  result  of  making  the  curriculum 
many-sided  has  been  to  cause  a  general  thinning  out  of 
the  effort  upon  individual  courses.  Fundamental  courses 
like  chemistry,  geology,  mathematics,  physics,  and  Eng- 
lish have  had  to  yield  in  part  to  the  more  highly  prac- 
tical work.  It  is  an  open  question  in  the  minds  of 
many  mature  engineers  whether  this  result  is  desirable. 

There  appears  to  be  too  little  appreciation  of  the 
fact  that  thorough  grounding  in  the  broad  fundamen- 
tals of  basic  subjects  and  the  thorough  training  in 
habits  of  thought  and  study  are  in  themselves  of  greater 
importance  than  the  mere  acquiring  of  information, 
whether  it  be  of  a  practical  nature  or  otherwise.  Too 
often  the  so-called  practical  subjects  are  given  in  a 
manner  that  suggests  to  the  observer  that  the  instructor 
considers  his  students  unable  to  think  even  in  an  ele- 
mentary way.  Certainly  a  student,  after  several  years 
at  a  university,  may  be  expected  to  have  acquired 
power  to  work  independently.  Many  of  the  less  impor- 
tant subjects  might  well  be  left  to  individual  initiative. 

Educators  also  neglect  to  consider  that  many  common 
things  are  acquired  by  mere  contact  with  life.  The 
student  swims  with  the  current  in  which  the  university 
takes  its  place  as  an  important  incident.  A  bright- 
minded  student  must  inevitably  acquire  polish  and  have 
the  rough  spots  worn  down  by  experience. 

Having  a  student  divide  his  training  between  class 
room  and  laboratory  and  the  actual  work  in  mine  and 
reduction  plant  is  no  new  thing,  for  it  is  a  well-worn 
statement  that  "practice  and  theory  go  hand  in  hand." 
If  too  much  practical  work  be  introduced  into  the  cur- 
riculum, the  product  of  our  schools  will  be  as  much  open 
to  criticism  as  it  was  when  theory  largely  dominated. 
There  is  a  certain  halo  about  practical  things  that 
loses  its  glitter  when  subjected  to  close  analysis.  We 
must  be  sure  that  the  practical  things  are  practical. 

To  turn  out  successful  managers  and  superintendents 
in  the  manner  described  by  Mr.  Engineer  is  highly 
desirable.  He  ascribes  the  non-success  of  technical 
schools,  in  this  respect,  to  their  failure  to  educate  stu- 
dents in  the  "intelligent  use  of  labor."  It  is  an  open 
question  in  my  mind  whether  the  product  of  our  engi- 
neering schools  has  failed  in  managerial  positions. 
Have  they  been  given  sufficient  opportunity?  What  is 
the  percentage  of  failures? 

Now,  the  understanding  of  humanity  comes  from  ma- 
turity and  experience.  Is  it  not  expecting  too  much 
for  a  recent  graduate  to  succeed  at  once  in  a  managerial 
position?  Would  we  not  be  unduly  optimistic  to  expect 
that  a  few  courses  in  "the  intelligent  use  of  labor," 
or  even  a  large  amount  of  time  devoted  to  pyschology 
and  the  "human  side,"  would  supplant  maturity  and  ex- 
perience? After  all,  a  technical  graduate  must  proceed 
through  a  series  of  subordinate  positions  before  he 
reaches  the  point  where  he  is  qualified  to  be  a  super- 
intendent or  manager.  A  graduate  who  has  been  taught 
to  think  clearly  and  to  observe  closely  will  utilize  these 
subordinate  positions  to  prepare  himself  for  higher 
ones.  Is  it  the  part  of  wisdom,  then,  to  saddle  addi- 
tional requirements  upon  the  already  overloaded  cur- 
ricula of  our  technical  schools?  Would  it  not  be  better 
to  select  a  reasonable  amount  from  the  bulk  of  what  is 
considered  desirable,  rather  than  to  try  to  half  do  the 
whole?  Technician. 

New  York,  Dec.  1,  1918. 
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:i  I  Industrial  News  from  Washington 

j  By  Paul  Wooton,  Special  Correspondent 
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The  Situation  in  Chrome  Ore 

Recent  developments  indicate  that  no  portion  of  the 
appropriation  allowed  for  the  War-Minerals  Act  will  be 
expended.  This  became  the  more  certain  when,  on  Nov. 
27,  Secretary  Lane's  chromite  conference  practically 
reached  the  conclusion  that  no  steps  to  aid  the  domestic 
chromite  situation  could  be  undertaken  under  the  War- 
Minerals  Act.  Manganese  and  pyrites  present  cases 
that  are  parallel,  in  that  a  surplus  of  these  minerals 
exists.  The  Attorney  General  has  been  requested 
to  render  an  opinion  as  to  the  application  of  the  act  to 
such  conditions. 

Steel  manufacturers  failed  to  appear  at  the  chromite 
conference.  Other  consumers,  including  chemical  man- 
ufacturers, were  present,  however,  but  were  not  dis- 
posed to  take  up  additional  stocks  of  chromite.  Most 
of  the  consumers  have  supplies  sufficient  for  periods 
ranging  from  eight  months  to  a  year. 

Means  of  disposing  of  surplus  chrome  ores  from  do- 
mestic mines  and  the  alleviation  of  those  who  embarked 
upon  their  production  as  a  patriotic  duty  were  dis- 
cussed. It  was  pointed  out  that  the  War  Trade  Board's 
restriction  of  chromite  imports  could  not  be  extended 
much  longer.  All  present  recognized  the  objections 
which  would  be  raised  by  Congress  to  a  duty  high 
enough  to  protect  the  price  necessary  to  allow  domestic 
producers  to  come  out  whole.  Such  a  duty,  it  is  stated, 
would  increase  the  cost  of  steel  by  8%  over  the  pre- 
war price.  The  entire  cost  would  be  saddled  upon  the 
people  of  the  United  States,  as  imported  chromite  could 
be  used  in  steel  for  export  and  the  duty  recovered 
through  the  drawback  provision  of  the  customs  regula- 
tions. To  avoid  a  possible  loss  of  $1,000,000,  the  people 
of  the  country  would  be  called  upon  to  pay  $17,000,000, 
according  to  one  estimate. 

There  is  no  tendency  on  the  part  of  officials  to  dodge 
the  moral  obligation  incurred  by  the  Government  in 
urging  the  maximum  production  of  ciiromite.  It  was 
pointed  out  at  the  conference  that  some  obligation  rests 
with  consumers  and  producers,  although  due  considera- 
tion had  not  been  accorded  that  fact.  When  brought 
into  conference  with  Government  officials,  consumers 
were  emphatic  in  their  declarations  that  their  require- 
ments would  be  no  less  than  160,000  tons.  Producers 
were  equally  positive  that  the  maximum  amount  of  ad- 
ditional chromite  that  could  be  made  available  was  10,- 
000  tons.  Performance  varied  widely  from  the  esti- 
mates. The  consumers  used  only  97,000  tons,  or  63,000 
tons  less  than  their  estimate.  Producers  overshot  their 
estimate  by  15,000  tons,  with  an  output  of  25,000  tons. 

Various  means  are  to  be  tried  by  Government  agen- 
cies to  reduce  losses  as  much  as  possible.  Cancelling  of 
restrictions  will  allow  considerable  quantities  of  chro- 
mite to  go  into  refractories  and  into  the  tanning  and 
automobile  industries.  Chemical  manufacturers  will  be 
able  to  use  increased  amounts  as  soon  as  their  export 
trade  can  be  rehabilitated. 


Producers  in  California  are  voicing  vigorous  protests 
because  a  company,  which  advertised  for  chrome  ores 
at  an  attractive  price,  stopped  buying  when  quantity 
production  began  to  develop.  There  are  also  two  sides 
to  the  matter,  as  numerous  instances  are  said  to  be  on 
record  where  producers  failed  to  live  up  to  contracts. 


Shortening  the  Conservation  List 

The  changed  situation  arising  out  of  the  signing  of 
the  armistice  makes  it  possible  for  the  War  Trade  Board 
to  alter  many  of  its  regulations  limiting  the  exportation 
of  certain  commodities,  it  was  recently  announced.  In 
pursuance  of  this  policy,  the  board  is  now  revising,  as 
rapidly  as  possible,  its  rules  of  conservation,  and  the 
Conservation  List  will  be  materially  abbreviated.  The 
board  is  now  in  a  position  to  grant  many  export  licenses 
which  heretofore  have  been  refused. 

For  some  time  the  exportation  of  certain  commodi- 
ties must  be  carefully  controlled,  it  was  stated,  because 
of  the  general  world  shortage,  but,  even  for  these, 
licenses  will  be  granted  as  freely  as  possible.  Exporters 
have  been  informed  that  it  may  become  necessary  to 
regulate  the  exportation  of  commodities  essential  to  the 
rehabilitation  of  Europe,  especially  Siberia;  and  to 
restrict  the  exportation  of  bulky  commodities  because  of 
the  scarcity  of  shipping.  Tonnage  continues  to  be  the 
controlling  factor,  and,  when  reconstruction  is  well 
under  way,  it  may  be  necessary  to  ration  certain  raw 
materials. 

War  Trade  Board  To  Continue 

Most  of  the  functions  of  the  War  Trade  Board  will 
be  continued  until  normal  trade  can  be  resumed,  it 
has  been  announced  officially.  Control  over  exports  and 
imports  must  be  exercised,  it  is  pointed  out,  so  that 
sufficient  tonnage  may  be  conserved  to  supply  the  needs 
of  troops  overseas  and  to  bring  them  home.  In  addition, 
promises  and  moral  obligations  in  the  matter  of  food 
and  materials  for  Europe  must  be  carried  out. 


Potash  Developments  Reviewed 

In  turning  over  the  chemical  division  to  the  Depart- 
ment of  the  Interior,  the  War  Industries  Board  author- 
ized a  statement  in  regard  to  potash,  that  reads  in  part 
as  follows: 

At  the  direction  of  the  President,  the  chemicals  division  of  the 
War  Industries  Board  has  turned  over  to  the  Department  of 
the  Interior  the  prwblem  of  increasing  the  potash  production  of 
the  United  States.  This  action  was  taken  in  order  that  an  es- 
tablished branch  of  the  Government  may  permanently  set  Itself 
to  the  task  of  emancipating  the  American  farmer  from  the  grip 
of  Germany's  monopoly  on  the  world's  supply  of  fertilizer 
material. 

Before  the  signing  of  the  armistice,  the  War  Industries  Board 
had  already  attacked  the  problem.  Chairman  Baruch  had  aj)- 
poared  before  a  Congressional  committee  In  behalf  of  an  amend- 
ment to  the  revenue  bill  which  would  give  encouragement  to 
private  industries  which  would  undertake  the  risk  of  establishing 
potash   production   in   this   country.     The   chemicals   division,   on 
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the  otlier  hand,  in  coSperation  with  other  departments  of  the 
Government,  had  turned  its  attention  to  tlie  specific  task  of  ex- 
tracting- iKttash  from  waste  products.  A  committee  of  experts, 
representing  tlie  steel  and  iron  industry  of  the  country  and  certain 
scientific  departments  of  the  Government,  was  in  process  of 
formation,  under  the  auspices  of  the  chemicals  division,  at  the 
time  hostilities  ceased.  Its  purpose  was  to  determine  as  quickly 
as  possible  the  feasibility,  from  a  commercial  standpoint,  of  ex- 
tracting potash  from  the  fumes  of  blast  furnaces. 

The  sug-gestion  of  extracting  potash  from  blast-furnace  fumes 
is  based  on  Uie  fact  that  potash  in  varying  quantities  is  found 
not  only  in  the  iron  ores,  but  in  the  coke  and  lime  used  in  re- 
ducing the  ores.  In  Alabama,  the  ores  are  particularly  rich  in 
potash.  At  present,  this  potash  is  allowed  to  escape  during  the 
processes  of  the  blast  furnaces.  Divided  into  microscopic  parti- 
cles of  dust,  it  is  volatilized  and  carried  off  with  the  waste  fumes. 
Several  methods  of  saving  this  potash  ha-";  been  suggested  by 
scientists.  Of  these  the  most  feasible  appears  to  be  the  electric 
precipitation  process  devised  by  Dr.  F.  G.  Cottrell,  of  the 
Bureau  of  Mines. 

.\nother  method  tried  out  involves  the  spraying  of  the  gas 
fumes  with  water  and  passinar  them  through  moist  bags,  which 
retain  the  potash.  This  method  has  been  tried  in  extracting 
potash  from  the  fumes  given  off  in  the  manufacture  of  cement. 
Its  first  practical  application  took  place  when  a  cement  plant 
near  Redlands,  Calif.,  undertook,  in  response  to  neighborhood 
protests,  to  cut  down  the  volume  of  fumes  emitted  from  its  chim- 
neys. Other  cement  plants  have  tried  it,  and  in  the  East  the 
Security  Cement  and  Lime  Co.,  at  Hagerstown,  Md.,  has  been 
foremost  in  the  recovery  of  potash  from  cement  dust.  Cement 
mixture  contains  potash  in  proportions  varying  from  1%  to  1J%. 
When  calcining  cement  clinkers,  the  addition  of  salt  to  the  coal 
that  is  burned  in  the  kiln  renders  the  potash  soluble  in  water. 

At  Searles  Lake,  California,  potash  in  water-soluble  form  has 
betti  found  in  small  quantities,  and  two  factories  have  been  es- 
tablished there  to  extract  it.  In  Nebraska,  it  has  been  possible 
to  recover  potash  in  fair  quantities  from  certain  alkali  lakes 
in  tliat  state.  In  Utah,  C.  H.  MacDowell  (director  of  the 
chemicals  division  of  the  War  Industries  Board)  himself  es- 
tablished a  plant  at  which  pure  potash  is  recovered  from  alunite. 
Elsewhere  experiments  have  been  made  in  recovering  potash  from 
certain  byproducts  such  as  beet-root  molasses  and  wool  scourings. 
Other  sources  of  supply  being  studied  are  the  potash  shales  of 
Alabama  and  Georgia,  the  green  sands  of  New  Jersey,  and  the 
leucite  deposits  of  Wyoming.  There  is,  in  fact,  a  considerable  de- 
velopment now  under  way  in  the  production  of  potash  from 
leucite ;  and  production  likewise  has  been  undertaken  in  Utah 
from  brines  contained  in  salt  deposits  west  of  Salt  Lake  City. 

Unquestionably  it  is  going  to  cost  much  more  to  pro- 
duce potash  in  Germany  and  Alsace,  says  the  state- 
ment. War  taxes,  high  food  costs  and  other  funda- 
mentals will  bring  this  about,  so  that  it  will  be  a  long 
time  before  European  potash  is  brought  to  this  country 
at  the  low  cost  prevailing  before  1914. 


Melting  of  Silver  Dollars  Continues 

Silver  dollars  to  the  extent  of  $137,465,554  were 
melted  by  the  Treasurj-  under  the  Pittman  Act,  up  to 
Nov.  1.  The  fine  silver  content  weighed  106,192,429.466 
oz.  Commenting  on  the  melting  up  of  these  dollars,  the 
Secretary  of  the  Treasury,  in  his  annual  report,  said: 

In  pursuance  of  the  authority  of  the  Pittman  Act,  the  Sec- 
letary  of  the  Treasury  arranged  to  sell  to  the  government  of 
Great  Britain  200,000,000  fine  ounces  of  silver  for  the  use  of  the 
government  of  India.  The  bullion  resulting  from  the  melting  of 
1 .000,000  silver  dollars  has  been  allocated  to  the  Director  of  the 
Mint  for  subsidiary  coinage.  The  demand  for  the  shipment  of 
silver  to  India  was  very  urgent  and  far  exceeded  the  current 
production  of  the  world's  mines.  By  making  available  the  silver 
dollars  lying  in  the  Treasury  a  difllcult  situation  in  India  was 
met.  Against  delivery  of  the  bullion  resulting  from  the  melting 
of  silver  dollars,  the  Briti.sh  Kovernment  agreed  to  pay  for  the 
•liver  at  th«-  rate  of  %l  per  flno  ounce,  and,  in  addition,  expenses 
and  value  of  'opper  content. 

The  Pittman  Act  does  not  effect  any  change  in  the  permanent 
currency  mructure  of  the  country.  Silver  dollars  are  retired 
and  replaced  by  Federal  Reserve  bank  notes,  and  when  silver 
dollars  are  In  time  recolned.  K<-fl<-ral  Re.serve  bank  notes  aro  to 
be  retired,  thus  automatically  re.siorlng  the  original  status.  Such 
retirement  Is  rendered  t>o8nlble  without  friction  by  the  fact  that 
such  Fe'l'rral  R'-iK-rve  bank  notCM  are  In  all  cases  secured  only  by 
shorl-Urnn  obllgailonn  of  the  U.  S.  Government. 


The  Secretary's  reference  to  gold  and  to  platinum  is 
as   follows : 

The  gold  monetary  stock  (coin  and  bullion  used  as  money)  in 
the  United  States  on  Nov.  1,  1918,  is  estimated  to  have  been 
$3,079,800,000.  The  increase  since  Jan.  1,  1918,  amounted  to 
approximately  $39,400,000  ;  since  the  beginning  of  the  European 
war,  $1,192,500,000.  The  portion  of  the  world's  gold  monetary 
stock  held  by  the  United  States  is  estimated  to  be  about  one-third. 

In  January,  1918,  the  facilities  of  the  New  York  Assay  Ofl^ce 
were  placed  at  the  disposal  of  the  Ordnance  Department  and 
the  War  Industries  Board  for  the  receipt  and  treatment  of 
platinum,  to  be  used  by  the  Government  in  connection  with 
the  manufacture  of  munitions  and  in  other  scientific  operations 
of  the  War  Department.  The  assay  office  at  New  York  was  des- 
ignated for  the  purpose  by  the  Treasury  at  the  request  of  the 
War  Department,  and  upon  the  recommendation  of  the  Bureau  of 
Standards,  it  being  the  one  institution  under  the  control  of  the 
Government  where  the  difficult  work  of  refining  platinum  metals 
could  be  successfully   undertaken. 

Although  the  force  and  the  facilities  of  the  New  York  Assay 
Office  were  severely  taxed  by  the  extraordinary  increase  of  its 
regular  operations  on  gold  and  silver  since  the  outbreak  of  the 
war,  the  work  of  handling  the  platinum  business  of  the  Govern- 
ment was  readily  assumed. 

Wide  publicity  was  given  to  the  needs  of  the  Government  for 
platinum  to  be  used  for  war  purposes,  in  response  to  which  ap- 
proximately 2500  deposits  were  received  during  the  current  calen- 
dar year.  The  gross  weight  of  the  deposits  approached  55,000 
troy  ounces,  which  carried  an  estimated  value  of  $4,200,000. 

The  deposits  were  received  in  various  forms — from  Russian  and 
Colombian  grains  to  jewelry  and  laboratory  scrap.  They  were 
received  from  every  conceivable  source  and  through  various 
agencies,  such  as  Red  Cross  societies  and  national  banks. 

The  metal  has  been  prepared  by  the  New  York  Assay 
Office  in  the  form  of  platinum  chloride,  sponge,  bars, 
gauze,  and  wire. 


Steel  Allocation  Stopped 

Allocation  of  steel  by  the  War  Industries  Board 
ceased  Nov.  30.  In  future,  the  Government  depart- 
ments and  the  Allies  will  deal  directly  with  the  trade. 
Maximum  prices  fixed  for  steel  will  not  be  extended 
beyond  Dec.  31,  it  has  been  announced,  unless  the  manu- 
facturers should  request  it.  It  is  regarded  as  probable 
that  prices  on  no  commodity  will  be  extended  beyond 
the  period  for  which  the  price  was  established,  unless 
the  industry  itself  should  request  such  action. 


The  Federal  Trade  Commission  has  instituted  an  in- 
vestigation of  the  cost  of  production  of  manganese  ore. 


January  1  has  been  set  as  the  date  to  wind  up  the 
affairs  of  the  War  Industries  Board.  It  is  possible  that 
some  of  its  activities  will  be  continued  a  month  longer, 
but  Feb.  1  is  named  as  the  date  on  which  all  activities 
assuredly  will  terminate. 


The  ban  on  the  exports  of  nickel,  aluminum,  and 
bonded  lead  has  been  lifted  by  the  non-ferrous  metal 
section  of  the  War  Industries  Board.  Action  also  has 
been  taken  which  releases  nickel  and  aluminum  for 
domestic  uses,  which,  under  the  stress  of  war,  were 
considered  less  essential. 


Washington  officials  are  much  pleased  that  the  Engi- 
neering Council  is  to  be  represented  in  that  city  by  a 
commissioner.  Many  of  those  connected  with  Govern- 
ment engineering  services  are  of  the  opinion  that  the 
work  should  be  coordinated.  It  is  understood  that  this 
is  one  of  the  matters  which  the  resident  commissioner 
of  the  Engineering  Council  will  strive  to  bring  about. 
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November  Mining  Dividends 

Dividends  disbursed  in  November,  1918,  by  18  United 
States  mining  and  metallurgical  companies  makinK  pub- 
lic reports  amounted  to  $9,301,339,  as  compared  with 
$9,697,493  paid  by  27  companies  in  November,  1917. 
Canadian  and  Mexican  companies  paid  $1,785,514,  as 
compared  with  $1,509,226  in  November,  1917.  Dividends 
by  holding  companies  amounted  to  $170,000  in  Novem- 
ber, 1918,  none  having  been  reported  for  the  correspond- 
ing month  last  year.  New  Cornelia  paid  its  initial 
dividend  of  25c.  a  share. 

United  States  Mining  and  Metallurgical 

Companies                       Situation                      Per  Sharf  Tcjtal 

Am.  Zinc,  Lead  &  Sm.,  pfd U.S.  $1    30  ^120, 810 

Anaconda,  c.s. 2 Mont.  2.00  4,662,300 

Barnes  King,  c.g Mont.  .10  40,000 

Caledonia,  I.S.. Ida.  .03  78,150 

Chief  Cons,  Is Utah  .12}  Il0i528 

Cresson  Cons.,  g Colo.  .10  1 22,000 

Golden  Cycle,  g Colo.  .03  43,000 

Homestake,  g S.  D.  .30  123,380 

Internat.  Nickel,  pfd U.  S.-Can.  1    30  133,689 

Iron  Cap,  c Ariz.  .23  36,203 

Miami,  c Ariz.  I   00  747,114 

Mohawk,  c Mich.  2  00  200,000 

Nevada  Wonder,  g.s Nev.  .10  140,840 

New  Cornelia,  c ... Ariz.  .25  351,223 

New  Jersey  Zinc U.S.  4  00  1.400,000 

United  Eastern,  g Ariz.  .  05  68, 1 30 

United  Verde  Ex.,  c Ariz.  .  75  787,500 

Utah  Apex,  c Utah  .  25  1 32,050 

Canadian  and  Mexican  Companies 

Amparo,  g.s •. Mex.  .04  80,000 

Asbestos  Corpn.,  pfd Que.  1.25  50,000 

Coniagas,  s Ont.  .25  200,000 

Granby  Cons.,  c B.C.  2.50  375,000 

Greene  Cananea,  c Mex.  2.00  1,000,000 

Mclntyre  Porcupine Ont.  .05  1 80, 5 1 4 

Holding  Companies 

St.  Mary's  Min.  Land,  c Mich.  1 .00  1 60,000 

White  Knob  Cop,  pfd      Calif.  .05  10,000 

The  totals  for  the  first  eleven  months  of  the  year 
are  as  follows:  Mining  and  metallurgical  companies, 
$144,458,531 ;  holding  companies,  $1,898,438 ;  Canadian, 
Mexican,  Central  American  and  South  American  mines, 
$21,404,254. 


Recognition  of  Technical  Engineers 

The  following  letter  was  recently  sent  to  the  Director 
General  of  Railroads: 

Hon.  William  G.   McAdoo,  November  20,  1918. 

Director  General  of  Railroads, 
Washington,  D.  C. 
Sir: 

Your  connection  with  the  construction  and  management  of 
railroads  in  years  gone  by,  as  well  as  your  present  directorship, 
have  unquestionably  made  you  familiar  with  the  essential  func- 
tions in  the  construction,  maintenance,  development,  operation 
and  management  of  railroad  systems  performed  by  the  profes- 
sional civil,  mechanical,  and  electrical  engineers  of  various  ranks 
and  their  technical  assistants.  Such  knowledge  must  be  pos- 
sessed, also,  at  least  in  a  general  way,  by  your  present  staff. 
Nevertheless,  a  number  of  engineers  have  brought  to  the  atten- 
tion of  Engineering  Council  the  fact  that,  upon  scanning  the 
schedules  in  "Wages  of  Railroad  Employees"  and  supplements 
thereto,  no  mention  is  found  of  the  men  performing  engineering 
services  under  the  Director  General  of  Railroads.  This  numerically 
small  but  functionally  most  important  group  of  employees  is  ig- 
nored :  they  fall  under  "not  otherwise  provided  for." 

There  may  be  reasons  of  which  Engineering  Council  is  not  in- 
formed :  but  it  seems  more  likely  that  the  failure  to  accord  to 
the  technical  engineers  suitable  classification  is  due  to  accident, 
or  even  to  the  oversight  which  too  often  is  the  reward  for  quiet 
industrious  modesty  in  competing  with  insistent  organized  de- 
mands. 

Specifically  it  is  requested  that  all  technical  engineers  be  given 
suitable  separate  classification,  with  rates  of  compensation  in 
accord  with  their  duties  and  the  expense  to  which  they  have  been 
put  for  their  education  and  their  training  in  preparation  for  their 
present  duties  and  responsibilities.  In  many  cases  these  technical 
men  are  now  receiving  less  pay  then  men  whom  they'  direct,  for 
whom  they  are  responsible,  and  upon  whom  there  are  made  no 
such  demands  for  personal  qualifications,  expensive  education,  and 
previous  training. 


Without  disparagement  to  any  other  cla«a  of  railroad  servanU. 
and  for  the  good  of  the  service.  Engineering  Cotincll,  repre.<!enting 
the  great  national  englneerini;  Bocietit-s.  having  35.000  members 
in  all  branches  of  the  profession,  asks  early  action  upon  the  clas- 
sification and  compensation  of  civil,  mechanical,  and  electrical 
engineers  and  their  technical  assistants  in  the  staffs  of  the  rail- 
roads. Engineering  Council  feels  assured  that,  having  thus  been 
brought   to  your  attention,   the  matter  will  be   properly  adjusted. 

Respectfully, 

ALFRED   D.    FLIKN, 

Secretary,   Engln'-i.ririL-   founf-II 


Engineering  Council  and  the  White 
House 

The  following  correspondence  will  be  of  interest  to 
engineers: 

The  President,  November  15.   1918. 

The  White  House, 
Washington,   D.   C. 
Sir: 

I  am  advised  that  you  have  under  consideration  the  appoint- 
ment of  a  Reconstruction  Commission  to  develop  a  comprehensive 
program  for  the  nation's  conversion  from  a  war  to  a  peace  batsis. 

As  chairman  of  Engineering  Council,  I  respectfully  ask  that 
you  consider  the  appointment  of  at  least  one  engineer  upon  this 
commission,  basing  my  recommendation  upon  the  fact  that  all 
construction  and  practically  all  manufacturing  is  under  the  man- 
agement of  engineers. 

Engineering  Council  is  an  organization  of  national  technical 
societies  of  America,  created  to  provide  for  consideration  of  mat- 
ters of  common  concern  to  engineers,  as  well  as  those  of  public 
welfare  in  which  the  profession  is  interested.  In  order  that  united 
action  may  be  possible.  It  represents  the  four  great  national 
engineering  societies,  comprising  over  35,000  members,  including 
practically  all  the  prominent  engineers  of  the  country. 

It  may  be  pertinent  to  add  that  the  personnel  of  Engineering 
Council,  consisting  of  24  members,  is  without  exception  men  who 
occupy  prominent  positions  as  administrators  of  engineering  prob- 
lems or  undertakings. 

Respectfully  submitted. 
(Signed)  J.  Parke  Channino, 
Chairman. 


November  20.   1918. 


The  White  House, 

Washington. 
Mt  dear  Mr.  Channing: 

I  have  your  letter  of   November   15th,  which   Mr.   Rickard   has 
been  kind   enough   to   hand   me.     You   may   rest   assured   that  I 
realize    what    a    service    engineers    can    render    In    reconstruction 
problems    from    time    to    time.      We    are    handling    reconstruction 
questions  Just  now  by  a  process  of  consultation  between  existing 
instrumentalities,  which  I  hope  will  prove  useful  and  effective. 
Cordially  and  sincerely  yours, 
(Signed)  Woodrow  Wilson. 
Mr.  J.   Parke  Channing, 
Engineering  Council, 

29  West  39th  St.,  New  York. 


Engineering  Societies  Employment 
Bureau 

Chairman  Channing  of  the  Engineering  Council  re- 
cently presented  a  report  of  an  informal  and  unofficial 
conference  held  at  his  invitation  Nov.  20,  at  which  he 
presided,  attended  by  the  four  Founder  Secretaries,  rep- 
resentatives of  committees  on  employment,  American 
Engineering  Service  and  the  Secretary  of  Engineering 
Council. 

There  was  a  free  and  general  discussion.  All  agreed 
that  some  form  of  employment  activity  was  neces- 
sary and  should  be  conducted  by  the  societies  repre- 
sented. Important  reasons  were  given  for  the  establish- 
ment of  a  central  bureau  where  greater  possibilities 
for  proper  publicity,  through  advertising  and  other 
means,  and  greater  independence  in  suggesting  names 
of  engineers  for  engagements,  would  be  feasible.  It  was 
agreed  that  the   activities   of   societies   represented   in 
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Engineering  Council  could  be  combined  to  advantage 
and  conducted  by  the  Council,  although  each  society 
might  still  find  it  desirable  to  do  more  or  less  in  the 
employment  line  for  its  own  members. 

It  was  agreed  that  the  proposed  employment  activi- 
ties could  best  be  inaugurated  and  directed  by  the  four 
Founder  Secretaries,  acting  as  a  Board  of  Managers, 
reporting  to  Engineering  Council.  It  was  also  the  con- 
sensus of  opinion  that  the  activities  should  not  be  con- 
fined to  members  of  the  four  Founder  Societies,  and 
that  no  distinction  should  be  made  between  members 
and  non-members.  Charges  for  services  were  dis- 
cussed, and  it  was  concluded  to  leave  this  matter  for 
later  determination.  It  was  pointed  out  that  if  regular 
fees  were  charged,  incorporation  under  state  laws  would 
become  necessary  and  a  bond  would  have  to  be  fur- 
nished. It  was  determined  that  the  work  be  started 
on  the  basis  of  no  charge.  All  agreed  emphatically 
that  the  work  should  be  started  immediately. 

It  was  the  sense  of  the  meeting  that  Engineering 
Council  should  establish  at  once  an  Engineering  So- 
cieties EmplojTnent  Bureau,  of  which  the  four  Founder 
Secretaries  should  be  appointed  the  Board  of  Managers, 
with  Walter  V.  Brown  as  secretary  in  immediate 
charge;  that  letterheads  and  other  printed  matter  re- 
quired should  bear  the  names  of  the  supporting  socie- 
ties, and  that  suitable  appropriation  should  be  made  by 
Engineering  Council  for  beginning  this  work.  On  the 
question  of  constituting  the  four  secretaries  a  Board 
of  Managers,  the  secretaries,  at  their  own  request,  re- 
frained from  voting.  It  was  the  consensus  of  opinion 
that  the  war  work  of  American  Engineering  Service, 
having  come  practically  to  an  end,  the  committee  should 
be  abolished  at  an  early  date.  It  was  the  sense  of  the 
meeting  that  Mr.  Brown,  as  secretary  of  the  proposed 
Engineering  Societies  Employment  Bureau,  should  com- 
municate at  once  by  letter  with  all  engineering  societies 
in  the  country,  also  with  managers,  chief  engineers, 
and  other  officials  of  corporations  and  governmental 
bodies  employing  engineers,  and  that  such  commu- 
nications should  thereafter  be  repeated  periodically. 
Suitable  and  wide  publicity  should  also  be  given  to  the 
services  which  Engineering  Societies  Employment  Bu- 
reau would  be  prepared  to  perform  for  engineers  and 
employers  and  clients  of  engineers. 

It  was  decided  that  there  should  be  established  at 
once,  and  maintained,  lists  of  engineers  desiring  em- 
ployment or  change  of  employment,  together  with  such 
information  about  each  individual  as  would  be  neces- 
sary for  the  purpose. 

Engineering  Societies  Employment  Bureau  is  espe- 
cially necessary  in  this  period  of  readjustment,  or  re- 
construction, upon  which  the  country  is  just  entering. 
One  of  its  most  important  functions  will  be  to  aid 
engineers  who  have  been  in  military  service  to  find 
suitable  engagements  upon  their  return  to  civilian  life. 
It  has  already  been  announced  in  the  newspapers  that 
the  Industrial  Relations  Branch  of  the  Chemical  War- 
fare Service  at  7th  and  B  Streets,  N.  W.,  Washington, 
D.  C,  has  undertaken  such  services  for  chemists  who 
have  been  in  war  work,  the  office  mentioned  being  under 
the  direction  of  Major  Allon  Rogers.  To  aid  this  activity, 
information  has  been  gathered  by  the  American  Chemi- 
cal Society  through  questionnaires  sent  out  by  Major 
F.  E.  Breithut,  of  the  Chemical  Warfare  Service. 


Comfort  Fund  Crosses  $19,000  Mark 

Nineteen  thousand  and  still  moving  up.  The  final 
boost  needed  to  push  the  Comfort  Fund  for  the  27th 
Engineers  to  the  new  high  level  was  given  by  some  of 
the  Backus  &  Johnston  men  at  Morococha,  Peru.  "A 
few  of  the  boys  working  here  at  an  altitude  of  15,000 
ft.,  who  like  a  smoke,  contributed  a  few  dollars  to 
buy  smokes  for  the  boys  over  there,"  runs  the  message 
accompanying  the  gift.  The  contribution  was  made 
after  the  armistice  was  signed,  showing  that  the  donors 
properly  realized  that  the  men  would  need  such  comforts 
for  some  time  to  come. 

Nineteen  thousand  received,  but  most  of  it  spent. 
Friends  should  bear  that  in  mind.  The  total  contributed 
is  a  little  over  $11  for  each  man  in  the  regiment 
throughout  an  entire  year.  When  translated  into  smoke 
and  other  comforts,  it  appears  exceedingly  modest. 

HOW  THE   COMFORT  FUND    STANDS 

Previously    acknowledged     $18  492  77 

C-    M.    Eye      '   loloo 

C.   A.    Burdick    5  oo 

Mining  and  Metals  Section,  National  Safety  Council..".  125!oo 

John    Herman     10.00 

Lane   Pearl    5.00 

W.   L.   Gibson    5.00 

C.   M.   Fenton    10.00 

Charles   Le   Vasseur,    monthly 5. 00 

B.  N.   Jackson    10.00 

H.  A.   Johann    10.00 

Mrs.   A.   B.   Emery,   Messina,   Transvaal 10.50 

A.     C.     Stoddard 5  00 

Robert    E.    Tally 25.00 

Nelson    P.    Hulst 20.00 

Lawrence    Addicks    20.00 

R.    R.    Boyd 25.00 

E.    R.    Varela 5.00 

W.    J.    Olcott    25.00 

J.    E.    Clennell 10.00 

C.  M.    Eye    (monthly) 10.00 

A.    H.    Hoffman 10.00 

Francis   Drake    25.00 

Employees  of  Sociedad  Minera  Backus  y  Johnston   del 

PerQ     176.29 

Total     $19,054.56 

Make  your  checks  payable  to  W.  R.  Ingalls,  treasurer 
of  the  Association  of  the  27th  Engineers. 

Lake  Superior  Iron-Ore  Shipments 

The  Lake  shipping  season  for  the  Michigan  and  Min- 
nesota iron  ranges  is  complete  for  the  year,  and  supplies 
at  the  consuming  points  are  said  to  be  sufficient  to  meet 
the  furnace  demands  during  the  winter.  According  to 
Iron  Trade  Review,  November  shipments  are  between 
4,500,000  and  5,000,000  tons,  so  that  the  total  Lake 
shipments  for  1918  will  be  about  61,500,000  tons,  a 
decrease  of  1,000,000  from  last  season. 

Demand  for  ore  tonnage  has  been  less  acute  since  the 
signing  of  the  armistice.  Some  consumers  have  not 
been  as  insistent  for  Lake  tonnage  as  was  indicated  at 
the  opening  of  the  month,  so  that  the  November  total 
will  not  represent  the  maximum  capacity  of  the  Lake 
fleet.     Grain  shipments  have  been  heavy. 

The  meeting  to  be  held  Dec.  11  at  Washington,  at 
which  time  the  ore  producers  will  present  costs  and 
average  selling  prices  to  the  American  Iron  and  Steel 
Institute  and  the  War  Industries  Board  to  consider  the 
question  of  Government  price  regulation  for  the  first 
quarter  of  1919,  will  have  little  effect  on  the  ore  trade. 
No  ore  is  shipped  by  Lake  from  the  Lake  Superior  dis- 
trict during  the  first  quarter,  so  that  price  adjustments 
for  that  period  have  little  meaning.  Whether  1919  ore 
is  sold  in  a  controlled  or  an  open  market,  a  late  buying 
movement  is  expected.  This  belief  is  based  on  the 
as.«umption  that  consumers  will  prefer  to  wait  until 
industrial  conditions  can  be  more  clearly  analyzed. 
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Price-Fixing 


np] 
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^HE  American  Economic  Association  has  a  com- 
A  mittee  to  consider  the  subject  of  price-fixing,  Prof. 
T.  N.  Carver,  of  Harvard,  being  its  chairman.  This 
committee  is  confining  itself  to  the  general  economic 
principles  that  are  involved.  In  this  connection  Pro- 
fessor Carver  has  issued  the  following  statement : 

Certain  sinister  interests  are  now  actively  propagating  medieval 
economic  ideas  in  this  country.  Imported  lecturers  are  spreading 
these  ideas,  magazines  are  publishing  them,  organizations  dom- 
inated largely  by  men  from  backward  countries  are  adopting 
them  as  parts  of  their  platform,  and,  in  some  cases  at  least. 
Government  officials  with  their  ear  to  what  they  suppose  to  be 
the  ground  are  espousing  them. 

For  centuries  before  1776,  medieval  governments  were  trying 
to  fix  prices.  Much  of  the  economic  discussion  among  the  pre- 
Adamites,  the  precursors  of  Adam  Smith,  was  concerned  with 
the  question  of  justuin  pretium,  or  Just  price.  What  Is  a  Just 
price  and  how  can  it  be  determined?  was  a  great  economic  prob- 
lem of  those  times  when  governments  were  bossing  everybody 
in  all  the  affairs  of  life.  The  great  liberal  movement  of  the 
latter  part  of  the  eighteenth  century  and  the  early  nineteenth 
century  swept  all  these  subtleties  away  and  began  to  trust  the 
people  to  arrange  these  matters  for  themselves  in  the  free  at- 
mosphere of  the  open  market.  This  liberating  of  enterprise  and 
industry  from  the  hampering  influence  of  gangs  of  ofRce-holders, 
anxious  to  enlarge  their  authority,  was  followed  by  the  greatest 
burst  of  prosperity  that  the  world  has  ever  known.  In  cases 
of  government-fostered  monopoly,  some  kind  of  price-  or  rate- 
flxing  is  still  necessary.  It  may  be  necessary  in  war  time  to  ex- 
tend the  authority  of  office-holders  still  further.  But  there  is  now 
an  illiberal  movement  in  all  the  liberal  countries  to  make  this 
extension  of  the  authority  of  the  office-holder  permanent. 

The  committee  appointed  by  the  American  Economic 
Association  adopted  with  practical  unanimity  a  series 
of  resolutions  that  are  economically  sound  and  are  in 
the  main  adverse  to  the  theory  of  price-fixing,  but  we 
do  not  think  they  go  far  enough ;  indeed,  we  think  that 
they  have  overlooked  some  fundamental  principles, 
which  we  have  repeatedly  discussed  and  may  express 
as  follows: 

1.  A  fixed  price,  either  in  time  of  peace  or  war,  may 
be  maintained  in  a  market  monopolized  either  by  a 
buyer  or  seller,  or  both,  without  great  danger  if  intelli- 
gently adjusted  from  time  to  time  to  conform  to  con- 
ditions of  supply  and  demand;  but  the  fixing  of  a  price 
by  a  buying  monopoly  is  more  dangerous  than  by  a 
selling  monopoly.  The  fixing  of  a  price  between  a  buy- 
ing and  a  selling  monopoly  becomes  simply  a  matter  of 
mutual  agreement.  [Examples  of  these  several  condi- 
tions are  to  be  found. in  aluminum  and  nickel,  in  peace 
as  well  as  war;  in  wheat;  and  in  tin.] 

2.  In  an  unmonopolized  market,  the  fixing  of  a  re- 
strictive maximum  price  and  the  maintenance  of  the 
market  price  at  that  figure  signify  that  there  is  not 
enough  of  the  commodity,  and  demand  must  be  rationed. 
[From  the  date  of  the  fixing  of  the  price  for  copper  in 
the  United  States,  in  September,  1917,  there  was  no 
day  when  any  seller  would  sell  any  copper  for  less  than 
the  fixed  price,  for  the  reason  that  at  no  time  could 
all  the  demand  be  filled.  On  the  other  hand,  the  fixing 
of  a  maximum  price  for  high-grade  zinc  was  effective 
only  so  long  as  the  supply  of  it  was  limited.    The  arbi- 


trary liberalizing  of  the  specifications  for  this  class  of 
metal  increased  the  supply  overnight,  and  the  market 
price  immediately  receded  below  the  fixed  maximum.] 

3.  The  maintenance  of  a  restrictive  maximum  price 
above  the  natural  market  price,  with  a  view  to  prevent- 
ing an  excessive  advance,  is  a  deterrent  of  expansion  in 
producing  capacity,  that  may  be  highly  dangerous.  [The 
idea  of  the  restrictive  maximum  price  under  these  con- 
ditions is  to  prevent  what  in  trade  parlance  is  called  a 
"runaway  market."  Now,  such  a  condition  is  usually 
produced  by  reckless  buying  of  frightened  consumers, 
who  usually  overbuy,  and  the  natural  correction  is 
very  swift.  But  rarely  there  is  an  unusual  and  main- 
tained advance  based  upon  some  extraordinarily  power- 
ful condition,  as  there  was  in  zinc  in  1915.  This  was 
based  on  deficient  smelting  capacity,  and  so  stimulated 
the  building  of  new  works  that  we  doubled  the  zinc 
production  of  the  United  States  in  a  little  more  than  a 
year — a  stupendous  and  effective  feat  that  would  have 
been  impossible  with  a  restrictive  maximum  price  with- 
in the  limit  that  anybody  could  have  conceived.] 

4.  The  fixing  of  maximum  prices  under  conditions 
when  they  will  be  effective  owing  to  inadequate  supply 
(see  Art.  2)  does  not  take  cognizance  of  the  organiza- 
tion of  modern  wholesale  trade  upon  a  contract  basis, 
rather  than  a  spot  basis,  and  therefore  causes  disturb- 
ances and  injustices  at  the  times  of  institution  and  dis- 
continuance, and  at  the  times  of  changes  in  the  mean- 
while. [Serious  troubles  in  copper  have  been  experi- 
enced on  this  account.] 

The  consideration  that  the  price-fixing  of  commodi- 
ties directly  required  by  the  people,  such  as  fuel  and 
foodstuffs,  may  be  defended  on  the  ground  of  prevent- 
ing social  unrest,  with  the  consequence  of  having  to  ra- 
tion the  people.  (This  is  Mr.  Hoover's  position.)  In 
this  connection  it  may  be  remarked  that  the  effects  of 
price-fixing  in  the  United  States  were  masked  by  the 
wonderful  exhibition  of  the  crusading  spirit  by  our 
people;  while,  on  the  other  hand,  price-fixing  in  Great 
Britain  was  largely  that  of  a  national  buying  monopoly, 
which  purchased  goods  abroad  and  distributed  them 
among  the  people  at  fixed  prices,  often  at  a  loss,  the 
taxpayers  paying  the  difference  as  part  of  the  war 
expense. 

Surplus  Supplies  at  High  Cost 

WITH  the  conditions,  artificial  and  necessary, 
existing  in  warfare  and  industry,  it  was  inevitable 
that  some  people  should  be  caught  with  surplus  supplies 
upon  the  termination  of  the  war.  Statements  published 
last  week  of  immense  quantities  of  clothing,  blankets, 
etc.,  in  the  hands  of  our  War  Department  exhibited  the 
general  state  of  affairs  to  be  found  in  governmental 
warehouses,  and  in  the  case  of  governments  such  an 
accumulation  was  precautionary  and  unavoidable.  A 
similar  or  analogous  position  was  to  be  expected  with 
many  branches  of  private  business  that  were  supplying 
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the  governments.  The  sudden  advent  of  the  armistice 
prevented  any  general  anticipatory  curtailment  of  pro- 
duction and  reduction  of  stocks.  There  was  bound, 
therefore,  to  be  serious  losses  incurred  by  persons 
caught  long  of  the  market,  carrying  supplies  at  high 
cost  that  immediately  became  unsalable,  or  erecting 
plants  for  new  production  that  would  have  no  oppor- 
tunity to  produce  and  return  the  money  risked  in  them. 

Among  the  major  metals,  fortunately,  the  houses  were 
fairly  clean.  The  copper  producers  had  no  stock  of 
refined  though  they  held  a  good  deal  of  blister.  How- 
ever, they  profited  on  their  stocks  when  the  market 
rose  in  1915.  and  they  will  neither  excite  nor  expect 
any  great  sjTnpathy  if  they  lose  on  them  in  1919.  The 
lead  producers  were  in  a  similar  position.  The  zinc 
producers  had  some  accumulation,  but  they  had  been 
carrying  it  and  trying  to  get  rid  of  it  for  a  year. 
The  tin  producers  were  bare,  but  tin  consumers  were 
long  through  reckless  overbuying  earlier  in  the  year. 
The  tin  merchants  generally  got  out  of  the  market,  on 
general  principles,  last  spring,  when  the  price  was 
highest. 

In  some  of  the  ores  and  minor  metals,  on  the  other 
hand,  the  situation  is  quite  different.  In  tungsten 
everybody — producers,  importers,  smelters,  and  manu- 
facturers— appears  to  be  over-stocked.  At  a  meeting 
held  by  representatives  of  these  interests  last  week  they 
drew  very  long  faces.  Similarly  do  the  producers  of 
chrome  ore  and  manganese  ore  feel  aggrieved.  Some 
of  these  people  are  imploring  governmental  relief, 
hoping  to  get  it  under  the  mischievous  War-Minerals 
Bill  that  was  signed  on  Oct.  5,  1918.  The  purpose  of 
that  bill  was  to  stimulate  the  production  of  some  of 
these  minerals  that  were  supposed  to  be  in  scant  sup- 
ply. As  things  turned  out,  no  artificial  stimulus  was 
neces.^ary.  It  is  claimed,  however,  that  Government 
officials  made  promises  that  led  people  into  making 
investments  for  production  on  which  they  have  lost, 
or  are  going  to  lose,  money,  and  therefore  ought  to 
be  indemnified. 

Let  us  examine  how  much  merit  there  is  in  this 
contention.  The  War-Minerals  Bill  was  the  baby,  born 
in  1917,  fathered  by  some  well-meaning  but  rather 
hysterical  gentlemen  in  the  Department  of  the  Interior. 
They  secured  the  presidential  endorsement,  making  it 
an  Administration  measure,  and  thereby  disarmed 
friendly,  experienced  criticism  to  a  large  extent.  They 
said,  "We  have  got  to  have  such  legislation  in  order 
to  win  the  war."  Their  critics  therefore  could  onlv 
say,  "We  think  you  are  mistaken,  but  the  Adminis- 
tration is  responsible  for  the  conduct  of  the  war,  and 
if  it  must  have  this  legislation,  so  be  it";  and  their 
efforts  were  therefore  confined  to  framing  the  bill  in 
the  lea'^t  harmful  way.  In  the  prolonged  hearings  on 
the  bill  in  Congress  it  was  said  emphatically  by  numer- 
ous advisers  that  the  high  prices  for  chrome  ore, 
manganese  ore,  etc.,  would  be  such  a  natural  stimulus 
of  production  that  there  would  soon  cease  to  be  any 
shortage  of  them,  and  that  opinion  was  expressed 
repeatedly  in  this  paper,  in  which  there  was  extensive 
di.scu.s.sion  of  the  subject.  We  deprecated  severely  the 
leginlation  from  the  beginning. 

Now,  as  far  back  as  last  summer  the  markets  for 
the«e  minerals  Vjegan  to  exhibit  an  easier  tone.  Long 
before  the  bill  was  passed  it  was  clear  that  there  was 


no  particular  need  for  it  except  to  give  authority  to 
the  Government  to  spend  more  of  the  people's  money. 
The  bill  was  signed  and  became  a  law  on  Oct.  5.  Within 
10  days  thereafter  the  War  Industries  Board  issued  j 
notices  that  the  supplies  of  manganese  ore,  chrome  ore, 
and  pyrites  had  become  so  ample  that  people  were 
advised  not  to  enter  upon  further  investments  for  their  i 
production.  Considerably  before  that  the  situations  in 
the  respective  markets  had  become  so  easy  that  no  one 
of  any  market-sense  could  have  been  under  any 
illusion. 

If,  therefore,  any  oflScials  in  the  bureaus  made 
promises  or  held  out  hopes  of  assistance  to  producers 
or  adventurers,  not  only  did  they  go  counter  to  com- 
petent advice  but  also  they  did  what  they  had  no 
authority  to  do.  For  they  did  not  even  know  that  a 
law  would  be  enacted,  or,  if  so,  what  it  would  be.  The 
House  had  passed  a  bill.  The  Senate  had  struck  out 
everything  after  the  enacting  clause  and  written  in  a 
totally  different  bill.  The  two  bodies  had  to  go  into 
conference  over  the  matter,  and  it  was  near  the  end  of 
September  before  it  was  settled. 

It  is  true  that  high  officials  of  the  Government  asked 
certain  concerns  to  enter  upon  plans  for  producing 
some  substances,  giving  no  guarantees  and  making  no 
promises,  but  appealing  only  to  their  patriotism.  Some 
of  these  concerns  were  so  induced  to  expend  large  sums 
of  money  for  which  they  have  had  no  return,  and  they 
will  neither  get  nor  expect  any.  They  took  a  business 
chance  of  making  large  profits,  influenced  more  or  less 
by  the  spirit  of  patriotism,  and,  having  lost,  say  nothing 
about  it.  The  U.  S.  Steel  Corporation  took  exactly  the 
same  chance,  uninfluenced  by  any  motives  of  patriotism, 
when  it  built  the  great  Donora  zinc  smeltery  in  1915-16. 
Other  adventurers  who  built  zinc  works  later  lost  more 
or  less  of  their  principal  when  the  market  declined. 
There  has  been  nothing  unusual  in  taking  such  com- 
mercial risks  during  the  last  four  years.  But  if  the 
unnecessary  and  belated  War-Minerals  Bill  were  made 
the  vehicle  of  reimbursement  for  anybody,  the  people 
would  be  right  in  protesting  against  such  misuse  of 
their  money.  At  the  conference  in  Secretary  Lane's 
office,  Nov.  27,  no  assurances  were  given,  but  it  was 
said  that  the  opinion  of  the  Attorney  General  would  be 
obtained  respecting  the  legality  of  using  the  appropria- 
tion carried  by  the  War-Minerals  Bill  as  a  sort  of 
indemnity  fund. 


Dodging  the  Issue 

THE  whole  subject  of  readjustment  reverts  funda- 
mentally to  the  question  of  wages.  During  the  war 
wages  rose  to  weird  figures.  '  ft  was  all  like  an  ad- 
venture in  Wonderland.  These  fancy  wages  were  not 
earned,  that  is,  not  in  the  economic  sense.  They 
were  met  out  of  taxpayers'  money — the  taxpayers 
patriotically  gave  it  up  and  cheerfully  saw  it  wasted 
for  the  sake  of  the  great  cause. 

Now,  the  wage  earners  are  demanding  that  the 
preposterous  rates  be  maintained.  The  Administration 
is  saying  that  wages  must  not  come  down  until  the 
cost  of  living  has  been  reduced.  This  is  merely  dodging 
the  issue,  and  does  not  get  anywhere. 

The  cost  of  living  cannot  come  down  until  the  cost 
of  labor  has  come  down,  for  it  is  the  high  cost  of  labor 
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that  makes  the  high  cost  of  living.  Real  readjustment 
cannot  be  started  until  this  is  recognized,  for  the  people 
are  unable  to  buy  goods  for  peaceful  purposes  at  war 
prices,  which  represent  stupendous  wastes. 

Washington  probably  knows  this  as  well  as  anybody, 
but  apparently  has  visions  of  effecting  an  easy'  read- 
justment, which  means  the  bringing  about  of  a  gradual 
recession  of  prices  for  ever>^thing  in  about  the  same 
ratio,  so  that  nobody  will  suffer  from  irregularities. 
This  is  impossible  of  realization. 

The  simple  and  honest  policy  for  Washington  would 
be  to  look  facts  squarely  in  the  face  and  tell  the  truth 
to  the  people.  The  primary  problem  is  to  discontinue 
the  manufacture  of  ammunition  and  get  the  working 
men  and  women  away  from  the  pow^der  mills,  cartridge 
factories,  etc.  Let  Felix  Frankfurter  and  his  colleagues 
cease  uttering  meaningless  generalities  and  .send  their 
emissaries  to  the  munition  plants  with  some  plain  talk 
like  this :  Men  and  women,  the  Government  is  going  to 
stop  this  work  mighty  quick,  and  you  ought  to  find 
other  jobs  as  soon  as  you  can.  Go  back  to  the  farms. 
Go  back  to  domestic  service.  Go  back  to  the  trades 
in  your  home  cities.  Workers  are  needed  for  such 
purposes  right  now.  Get  what  jobs  you  can,  and  do 
not  expect  to  get  as  much  as  you  have  been  earning 
lately,  for  there  is  nothing  now  that  can  pay  it. 

This  is  the  inevitable,  economic  beginning  of  the 
readjustment.  The  more  it  is  postponed  the  harder 
will  conditions  be.  The  dilatoriness  of  the  politicians 
is  simply  creating  a  fester.  The  maintenance  of 
superfluous  production  even  in  the  case  of  the  basic 
commodities  is  going  to  develop  more  troublesome  con- 
ditions later,  although  the  commodities  themselves  will 
eventually  be  needed.  If  nature  were  allowed  to  take 
its  course  there  would  be  some  suspensions  of  opera- 
tions, and  consequent  idleness  of  men,  now.  If  high- 
cost  stocks  of  goods  are  piled  up,  there  will  be  more 
extensive  closings  when  the  day  of  reckoning  comes. 
They  will  be  because  market  prices  will  not  leave  any 
margin  for  anybody,  neither  capitalist  nor  laborer. 
Wages  can't  be  drawn  out  of  wage  fund  that  does  not 
exist.  ' 


Stop  the  Waste 

WITH  the  war  ended  nearly  four  weeks  ago,  the 
United  States  Government  continues  to  squander 
material  on  making  munitions  and  other  war  supplies, 
to  squander  coal  in  providing  power  for  such  mills  and 
factories,  to  squander  labor,  to  squander  the  taxpayers' 
money. 

Was  there  ever  such  industrial  and  financial  waste? 
Was  there  ever  such  economic  madness?  It  would  be 
cheaper  by  far,  correctly  says  the  Sun,  to  pay  for  every 
unfilled  contract  and  stop  at  once  every  wheel  of  the  war 
machinery.  For  our  labor  and  for  our  natural  wealth, 
now  both  being  criminally  wasted  in  prodigious  quan- 
tity, it  would  be  sounder  and  better  to  take  care  of  the 
labor  as  well  during  its  movement  from  the  useless, 
worthless  war  work,  to  useful,  essential  peace  work. 

It  does  not  even  help  producers  to  have  this  dump 
for  their  goods,  least  of  all  the  producers  of  basic  com- 
modities like  the  metals.  They  should  be  indemnified 
promptly  for  losses  on  cancelled  contracts  into  which 
they  entered  with  good  faith,   incurring   expense,   but 


with  such  indemnification  it  will  be  better  for  them  to 
carry  the  stocks  than  let  the  Government  do  so.  The 
accumulation  of  metals  by  the  Government,  for  ex- 
ample, will  be  an  incubus  upon  the  markets,  a  threat, 
that  will  weigh  upon  them  until  a  disposition  of  the 
accumulations  is  made. 


When  the  Boys  Come  Home 

OF  COURSE  lawbreakers  should  not  be  applauded, 
and  far  be  it  from  us  to  intimate  approval  of 
lawlessness.  Yet  we  cannot  escape  seeing  .something 
humorous  and  encouraging  in  the  recently  exhibited 
attitude  of  the  soldiers  here  toward  the  disingenuous 
•socialists.  While  the  kindly  socialists  of  Russia  and 
-Middle  Europe  are  having  things  their  own  way,  the 
gentle  socialists  of  New  York,  when  they  desire  to 
get  together  to  meditate  and  converse  upon  plans  of 
robbery  and  rapine,  find  it  necessary  to  appeal  for  police 
protection  lest  the  soldiers  "treat  'em  rough."  If 
Trotzky,  in  his  present  murderous  surroundings,  could 
have  seen  the  line  of  policemen  and  provost-guards 
sweating  to  stave  off  the  infuriated  .soldiers  who  were 
seeking  to  tear  off  the  red  neckties  and  badges  and 
otherwise  manhandle  his  erstwhile  colleagues  and  pres- 
ent well-wishers,  he  would  have  congratulated  himself 
upon  getting  out  of  New  York  while  the  going  was 
good.  And  we  should  imagine  that  Bill  Haywood  might 
feel  the  cockles  of  his  heart  warming  up  in  the  happy 
thought  that  he  is  safely  in  jail.  We  begin  to  get  a 
line  on  what  the  boys  will  think  when  they  come  home. 


BY  THE  WAY 


There  is  nothing  new,  not  even  welfare  and  safety 
work.  In  1683,  the  inside  of  assay  balance  cases  was 
painted  green,  because,  as  Sir  John  Pettus  wrote,  "the 
fire  is  hurtful  to  the  eyes,  and  by  this  colour  they  are 
again  quickened  and  refreshed." 


Litigation  is  probable  at  Bisbee,  Ariz.,  in  the  Fed- 
eral court  over  a  plan  to  organize  a  mining  company 
with  the  name  of  Charlie  Chaplin,  the  movie  star.  The 
ground  to  be  operated  by  the  proposed  company  is  near 
the  White-Tail  Deer  property  of  the  Copper  Queen. 
The  suggested  naming  will  be  opposed  before  the  State 
Corporation  Commission  by  part  owners  of  the  prop- 
erty, resident  in  Montana. 


John  Hays  Hammond,  in  a  letter  to  New  York  Times, 
asks:  "Would  it  not  greatly  facilitate  an  equitable  set- 
tlement of  the  political  and  economic  issues  to  be  con- 
sidered at  the  peace  conference  if  the  Allies  should 
stipulate  that,  before  the  conference  met,  there  should 
be  created  a  tribunal  to  sit  as  a  criminal  court  for  the 
trial  of  those  responsible  for  the  unspeakable  atrocities 
committed  during  the  war  by  Germany  and  her  allies?" 


More  camouflage.  New  York  headlines  recently  an- 
nounced an  "$80,000  Clean-up.  or  $500  a  Ton."  This 
was  not  to  lure  investors  into  buying  the  newly  popular 
gold  stocks,  but  simply  to  inform  the  public  that  the 
155  tons  of  waste  paper  dumped  by  way  of  confetti 


1010 


ENGINEERING  AND  MINING  JOURNAL 


Vol.  106,  No.  23 


from  office  windows  during  the  first  peace  celebration 
had  cost  $80,000  to  remove.  Here  is  an  item  that  H. 
P.  Gillette  should  put  down  in  the  next  edition  of 
"Cost  Data."  The  cost  of  removing  a  two-  or  three- 
inch  deposit  from  a  large  and  irregular  area  might  be 
useful  to  some. 


Our  Vancouver  contemporary  has  swallowed  "'Wil- 
sonium"  hook,  line  and  sinker,  along  with  that  rare 
gas  "vivious."  But  why  did  the  discoverer  of  this  new 
element  pick  on  the  President  in  naming  it?  It  is  so 
obviously  a  jest  that  another  name  would  have  been 
more  patriotic  and  proper.  Why  not  "creelium,"  seeing 
that  publicity  was  the  chief  end  sought?  "Creelium  and 
vivious"  sound  every  bit  as  good  as  "wilsonium  and 
helium,"  and  the  matter  is  one  of  sound  more  than  of 
chemistry. 

A  tablet  in  honor  of  the  employees  of  the  Granby  Min- 
ing and  Smelting  Co.  who  entered  the  service  is  to  be 
placed  in  the  company's  office  at  Vancouver.  The  me- 
morial stands  over  four  feet  high  and  is  of  Corinthian 
design  in  fumed  oak.  A  scroll  at  the  top  displays  in 
colors,  with  the  Maple  Leaf,  the  Union  Jack,  Canadian 
Ensign  and  Old  Glory  entwined.  In  the  center  are  de- 
picted the  Canadian  regimental  flags  lying  on  General 
Wolfe's  tomb  in  Westminster  Abbey  while  the  men  are 
fighting  in  France.  Below  this  is  a  glass  cabinet  con- 
taining the  honor  roll,  a  Morocco-bound  book  divided 
into  six  sections  representing  the  company's  plants  at 
Anyox,  Alaska,  Cassidy,  Grand  Forks,  and  Phoenix,  and 
the  Vancouver  office.  Over  400  employees  served  under 
the  colors. 

"It  must  not  be  supposed  from  the  general  character 
of  the  population  that  Virginia  City  was  altogether 
destitute  of  men  skilled  in  scientific  pursuits,"  wrote 
J.  Ross  Browne  in  1861  of  his  trip  thither.  "There  were 
few,  indeed,  who  did  not  profess  to  know  something  of 
geology;  and  as  for  assayers  and  assay  offices,  they 
were  almost  as  numerous  as  barkeepers  and  grogeries. 
A  tent,  a  furnace,  half  a  dozen  crucibles,  a  bottle  of 
acid,  and  a  hammer  generally  comprised  the  entire  es- 
tablishment; but  it  is  worthy  of  remark  that  the  as- 
says were  always  satisfactory.  Silver,  or  indications  of 
silver,  were  sure  to  be  found  in  every  specimen.  I  am 
confident  that  some  of  these  learned  gentlemen  in  the 
assay  business  could  have  detected  the  precious  metals  in 
an  Irish  potato  or  a  round  of  cheese  for  a  reasonable 
consideration." 


"Times  'as  changed,  m'son ;  times  'as  changed,"  quoth 
Cap'n  Dick.  "Wy,  dam-me,  used  to  be  as  'ow  tha  'ol 
bloody  crew  at  tha  mine  wuz  'appy,  well  content  an' 
satisfied,  an  ussen  didn't  'ave  to  'alf  try  to  keep  things 
gawin'.  But  this  'ere  prosprus  business — wy,  dam-me, 
man  never  naws  wheer  she's  gawin'  to  stop.  Las'  bloody 
time  these  'ere  wobblies  called  strike,  dost  thee  think 
any  o'  my  men  were  in  on  un?  No,  m'son.  Never  a 
bloody  one,  and  tha  bal  kep'  gawin'  jus'  like  one  o'  these 
'ere  jack'ammer  drills.  But  this  mornin',  I  tell'e  I  'ad 
a  scare.  I  wuz  in  tha  h'olfice,  pilin'  in  tha  diggin'  clos,' 
w'en  all  o'  a  sudden  I  'ears  gert  growl  h'outside.  Dam-me, 
think.s  I,  wot's  gawin'  on.  An  h'out  I  gaws.  'Ere  wuz 
*alf  tha  'ol  bloody  mine  .standin'  raound  an  geekin',  fir.s' 


to  one  then  to  h'other.  'Wot's  trouble?'  sez  I,  an  up 
spoke  Jan  Trembath.  'Cap't,'  sez  'e,  'we  'ave  complaint 
to  make.'  'Let's  'ave  un,'  sez  I.  'We  naws,  Cap'n,'  sez 
'e,  'that  thee's  always  on  lookh'out  for  h'our  comfort  an 
welfare,  but,  in  this  'ere  h'instance,  thee  'ast  fallen 
daown  'orribly.  'Ere  we  are  drivin'  h'our  bloody  h'outo- 
mobiles  to  tha  mine,  jus'  to  work  for  thee,  an'  dam-me, 
when  she  rains  we've  got  naw  place  to  putten  but  h'out 
in  tha  wet.  Bloody  near  time  we  'ad  some  sort  o'  shanty 
'ere,  isn't  un?'  So,  dam-me,  m'son,  we'se  buildin'  one 
o'  these  'ere  gayrages  for  tha  boys.  Wot's  think  on 
un?" 


Owners  of  polonium  and  niobium  mines,  or,  better 
still,  prospects,  should  get  in  touch  with  the  lawyer 
who  wrote  the  following  to  a  firm  in  Houghton,  Mich.: 

Can  you  get  for  me  for  sale  any  good  zinc  or  zinc  sulphide 
mines  or  prospects  anywhere?  I  have  buyers.  You  know  what 
Mark  Twain  once  said  of  mines.  "A  hole  in  the  ground  sur- 
rounded by  fools."  I  can't  sell  a  poor  property,  and  if  I  try,  it 
will  only  hurt  us  both. 

Here  is  a  list  of  mines  I  want:  Cobalt,  tungsten,  fluorspar, 
cadmium,  platinum,  magnesia,  chrome  iron,  magnetic  iron,  anti- 
mony, silica,  quicksilver,  kieselguhr,  potash,  alum,  iron  pyrites, 
sulphur,  nickel,  lime,  gypsum,  copper  pyrites,  radium-bearing 
ores,  asbestos,  pumice,  glass  sand,  mica,  graphite,  cinnabar,  talc, 
kaolin,  plaster,  magnesite,  bismuth,  soapstone,  vanadium,  niter, 
onyx,  hematite,  molybdenum,  cement,  feldspar,  arsenic,  zinc  sul- 
phide, zinc,  chalcedony,  corundum,  emery,  umber,  ocher,  lead, 
lead  vanadate,  iron,  copper,  garnet,  molybdenite,  wulfenite,  pitch- 
blende, uraninite,  barium,  columbite,  or  niobium,  polonium,  pal- 
ladium, molybdenite,  strontium,  selenium,  uranium,  tin,  sienna, 
thallium,  crooksite,  pyrrhotite,  ferberite,  emerald,  opal,  beryl,  etc. 

This  list  is  given  for  business  and  not  for  show. 

Don't  forget  good  zinc,  zinc  sulphide,  and  iron  pyrites  mines  or 
prospects ;  prospects  preferred  because  mines  are  usually  sold 
because  they  don't  pay,  else  some  inherent  defect  or  other  reason 
is  given  for  selling. 

"I  think  this  lawyer,"  says  a  member  of  the  firm, 
"instead  of  swallowing  Blackstone  got  a  dose  of  Dana's 
Mineralogy  by  mistake." 


The  romance  of  the  Yukon  was  never  better  illus- 
trated than  in  the  career  of  William  Scouse,  who  was 
lost  en  route  from  Alaska  when  the  "Princess  Sophia" 
sank  on  Oct.  25  last,  with  all  on  board.  Scouse  was  a 
real  "sourdough"  and  was  the  one  to  raise  the  first 
bucket  of  "pay"  on  the  famous  Eldorado  Creek.  It 
was  in  February,  1896,  that  with  William  Sloan,  Jack 
Wilkinson,  and  Thomas  Flack,'  all  of  Nanaimo,  B.  C, 
he  set  out  for  the  Northland,  to  see  its  wonders,  as  well 
as  to  prospect  the  country,  about  which  little  was  known 
at  the  time.  Outfitting  at  Juneau,  the  party  crossed  the 
Chilkoot  Pass  into  the  Stewart  River  country,  where 
they  prospected  for  most  of  the  summer  without  success. 
Running  short  of  supplies,  they  decided  to  work  into 
the  Yukon,  where  rich  deposits  had  just  been  discovered 
on  Bonanza  Creek.  When  they  reached  this  creek,  all 
the  ground  had  been  staked,  and  they  turned  aside  to 
Whipple  Creek,  later  to  be  known  as  the  Eldorado.  On 
Sept.  7,  1896,  Scouse  staked  No.  14  Eldorado  and  other 
claims  were  located  by  the  rest.  Before  these  had 
been  proved,  the  partnership  was  "stony  broke,"  as 
Sloan  expressed  it,  and  the  day  the  first  gold  was  hoisted 
saw  them  step  to  a  condition  of  comparative  affluence. 
When  the  four  Nanaimo  men  separated  after  their  suc- 
cess, they  agreed  to  meet  again  on  the  25th  anniversary 
of  the  Eldorado  strike,  all  being  alive,  however  far  they 
might  have  to  travel,  to  celebrate  the  days  of  their  pio- 
neering. Scouse's  death  makes  the  first  break  in  the 
partnership. 


December  7,  1918 


ENGINEERING  AND  MINING  JOURNAL 


1011 


Have  You  Contributed  to  the  Association 
of  the  27th  EngineerH? 

E.  A.  Julian,  of  Goldfleld,  Nev.,  recently 
visited  the  Ash  Peak  mine,  west  of  Duncan, 
Arizona. 

Ur.  H.  B.  Patton  has  recently  completed 
oil  investigations  in  Arizona,  west  of 
Phoenix. 

I  J.  K.  Turner  has  gone  to  Oatman.  Ariz., 
I  to  inspect  the  property  of  the  Oatman 
I  United  Mines  Co.,  for  which  he  is  consulting 
j  engineer. 

Bay  L.  Dimmick  has  been  examining  the 
Catherine  gold  mine  at  Pyramid,  Mohave 
Co.,  Ariz.,  for  the  Arizona  Pyramid  Mines 
Company. 

Prof.  J.  C.  Gwillim,  Queen's  University. 
Kingston,  Ont.,  has  been  granted  leave  of 
ab.'^ence  for  a  year,  which  he  will  spend  in 
W.  .stern  Canada. 

Charles  A.  Randall  has  recently  been  ap- 
pointed manager  of  the  Dome  Lake  Mining 
and  Milling  Co..  Ltd.,  the  former  manager, 
A.  H.  Brown,  having  resigned. 

Whitman  Symmes,  manager  of  the  North- 
end  Comstock  mines  at  Virginia  City,  Is'ev., 
has  been  elected  president  of  the  several 
companies   under   his   management. 

Capt.  Henry  Smeddle,  of  the  15th  Bat- 
talion. B.  E.  F.,  has  been  awarded  the  Mili- 
tary Cross  and  has  been  promoted  to  second 
in  command  of  the  25th  Battalion. 

C.   T.   Orr,   of  Webb   City,    Mo.,   president 

of  the   American   Zinc   Institute,    and   H.   I. 

Youns,  of  Carthage,  also   an   official  of  the 

Institute,    have    just    recovered    from    influ- 

!  enza. 

'  S.  Ford  Eaton,  superintendent  of  the 
Guomoco  Mining  Co.  of  Colombia,  is  spend- 
ing his  vacation  in  Xew  York.  He  will 
stay  at  the  Rocky  Mountain  Club  until 
Jan.   1. 

George  F.  Kunz  has  been  appointed  rep- 
resentative   of    the    American     Institute    of 
Mining  Engineers,  on  the  Engineering  Coun- 
cil,     succeeding      Benjamin      B.      Lawrence, 
resigned. 
I       E.  B.  Thornhill  has  resigned  as  manager 
I  of  the  New  York  office  of  the  General  En- 
1  gineering  Co.,    to   become   research  engineer 
with    the    Chino    Copper    Co.,    Hurley,    New 
Mexico. 
I       li.  B.  Bobbins,  mining  engineer  and  geol- 
i  ogist  for  the  Tonopah  Belmont  Development 
'  Co.,  Tonopah,  Nev.,  has  been  promoted  to  be 
mine  superintendent  of  the  company's  Tono- 
pah   property. 

Chester  A.  Fulton  has  closed  his  office  in 
Havana.  Cuba,  to  become  superintendent  of 
the  Carlota  mine  of  the  Davison  Sulphur 
and  Phosphate  Co..  near  Cumanayagua, 
Province  of  Santa  Clara. 

J.  B.  Bartlett,  foreman  of  the  Lexington 

mine  of  the   Anaconda   Copper  Mining   Co., 

has   been   appointed   foreman   of  the   Tram- 

:  way  mine,  to  fill  the  vacancy  caused  by  the 

promotion  of  E.  M.  Norris. 

G.   H.    Dudley,    formerly    at    the    Morenci 
branch,   Phelps  Dodge  Corporation,  has  re- 
turned to  Arizona  from  the  Organ   district. 
New  Mexico,  and  will  operate  a  leased  min- 
I  ing  property  near  Metcalf. 

Lieut.    Col.    Joseph    Hyde    Pratt    is    com- 

!  manding    officer    of    the     105th     Engineers. 

This   is   the   engineer  regiment   of   the    30th 

Division,  which  was  fighting  with  the  Brit- 

.  ish  when  hostilities  ceased. 

'  J.  W.  Powell,  \nce-president  of  the  Beth- 
lehem Steel  Corporation,  was  elected  vice- 
I  president  of  the  National  Society  of  Naval 
I  Architects  and  Marine  Engineers  at  an  an- 
I   nual  meeting  held  in  Philadelphia. 

Dr.  James  L.  McKee,  formerly  chief  chem- 
ist   for    the    British    Explosives    Co..    whose 
plant    at    Trenton,    Ont.,    was    recently    de- 
stroyed by  fire,  has  received  an  appointment 
I  at  Queen's  University,  Kingston,  Ontario. 

W.  B.  Plank,  mining  engineer  with  the 
'  U.  S.  Bureau  of  Mines,  has  arrived  in  Bir- 
mingham. Ala.,  to  take  charge  of  the 
Bu/eau's  work  in  that  state.  He  will  have 
headquarters  at  the  station  at  West  End, 
Birmingham. 

J.  C.  MoNabb  has  resigned  as  testing  and 
metallurgical  engineer  for  the  Consolidated 
Arizona  Smelting  Co.,  Humboldt.  Ariz.,  to 
become  assistant  smeltery  superintendent 
with  the  Missouri  Cobalt  Co.,  Frederick- 
town,  Mis.souri. 

Col.  William  B.  Thompson  has  resigned  as 

president  of  the  Inspiration  Consolidated 
Copper  Co..  and  is  succeeded  by  C.  F.  Kel- 
ley.  John  D.  Byan,  who  resigned  from  the 
board  to  become  associated  with  the  Gov- 
ernment, was  elected  a  director. 


Edward  P.  's<  ailon  has  resigned  as  t^upor- 

intendent  ■  f  .  l.nited  Verde  Exttii.slon 
Mining  Cn  !  j  ,  .  Ariz.,  to  become  gen- 
eral suptr.M  !  ni  of  mines  of  the  Quinn 
interests,  o].rjting  on  the  Cuyuna  and 
Mesabi   iron  ranijea  of  Minnesota. 

Edgar  Bickan]  is  acting  food  artmlni.>if ra- 
tor  of  the  United  States  and  is  in  full 
charge  of  food  affairs,  Herbert  C.  Hoover 
having  retired,  although  the  title  of  the 
position  continues  with  him.  Mr.  Hoover 
is  in  Paris,  directing  the  food  distribution 
of  the  world. 

Bichard  Kingdon  has  returhed  to  Jerome. 
Ariz.,  where  he  will  resume  his  duties  as 
superintendent  of  the  United  Verde  Exten- 
sion Mining  Co.  He  left  there  nearly  a  year 
ago,  and  has  spent  several  months  at  a 
tungsten  mine  in  Sonora,  Mexico,  of  which 
he  is  part  owner. 

N.  H.  Emmons  has  resigned  his  position 
with  the  Air  Nitrates  Corporation.  He  has 
established  himself  in  Lvnchburg,  Va.,  as 
consulting  engineer  in  mining  and  other 
work  in  connection  with  metallurgical  and 
chemical  proces.«es  in  that  section.  Tempo- 
rarily, his  address  will  be  309  Madison  St , 
Lynchburg,    Virginia. 

A.  H.  Howe,  of  Goldfield.  Nevada,  for 
many  years  secretary  of  Goldfleld  Consoli- 
dated Mines  Co.  and  vice-president  and  a 
director  of  the  banking  firm  of  John  S. 
Cook  &  Co.,  of  Goldfleld,  has  severed  his 
official  connections  with  all  Wingfleld  in- 
terests, and  will  devote  his  attention  chieflv 
to  operation  of  the  Wall  Street  Copper 
Co.,   Luning,    Nevada. 

Frank  P.  Botsford,  general  superintendent 
in  the  Eastern  district  for  Pickands. 
Mather  &  Co.,  at  Gilbert,  Minn.,  on  the 
Mesabi  Range,  has  been  transferred  to  the 
W^estern  district,  with  headquarters  at  the 
Bennett  mine,  Keewatin.  L.  C.  David,  his 
assistant,  is  general  superintendent,  and 
David  C.  Cavan,  of  the  Bangor  mine,  is 
assistant  superintendent. 

Edmund  Ne%vton,  formerly  at  the  Lake 
Superior  station  of  the  U.  S.  Bureau  of 
Mines,  recently  registered  at  the  office  of 
the  American  Institute  of  Mining  Engineers, 
New  York.  Others  who  registered  during 
the  week  were  Arthur  C.  Adair,  of  Camp 
Meade,  Md.  :  S.  J.  Kidder,  general  manager, 
Mogollon  Mines  Co.,  Mogollon,  N.  M.  :  Thor. 
Warner,  Phoenix,  Ariz.  ;  H.  E.  Emslaw. 
Grand  Haven,  Mich.  :  Lieut.  Col.  William 
H.  Lanagan.  San  Francisco ;  Major  W. 
Frank  Lewis ;  Lieut  S.  G.  Garrett. 
U.  S.  N.  R.  F. ;  Lieut.  Henry  B.  Taylor,  and 
Lieut.  Arthur  K.  Adams. 


Obituary 


Georg-e  A.  McLeod,  formerly  of  Spokane, 
Wash.,  but  in  recent  years  of  Vancouver, 
B.  C,  died  in  the  latter  city  in  October. 

Burt  Stearns,  secretary-treasurer  of  the 
Stearns-Roger  Manufacturing  Co.,  died  in 
Denver,  Colo.,  on  Nov.  25,  aged  32  years. 

Edwin  Harper,  superintendent  of  the  In- 
ternational Nickel  Co.'s  reflnery  buildings, 
Port  Colborne,  Ont.,  died  on  Nov.  28  of 
pneumonia,  aged  26  years. 

B.  H.  Dosenbach.  consulting  engineer  for 
the  Butte  &  Superior  Mining  Co..  and  for 
the  D.  C.  Jackling  interests,  died  Nov.  26 
of  pneumonia  following  an  attack  of 
influenza. 

Frederic  A.  Hale,  Jr.,  mining  engineer, 
died  of  pneumonia,  following  an  attack  of 
influenza,  at  Goodsprings.  Nev..  Nov.  18. 
He  was  born  in  Denver  31  years  ago.  For 
the  last  seven  years  he  had  resided  in  Good- 
springs,  where  he  became  superintendent 
and  manager  of  the  Yellow  Pine  Mining 
Co.  Mr.  Hale  was  a  member  of  the  Amer- 
ican  Institute  of  Mining  Engineers. 

Howard  Weidener  Du  Bois.  who  died 
Nov.  10.  1918,  was  born  Sept.  16.  1868.  He 
was  a  graduate  of  the  Central  High  School, 
Philadelphia,  Penn.,  and  a  member  of  the 
class  of  '92  of  Lehigh  University.  He  did 
some  special  work  at  Princeton  in  1893. 
His  work  in  connection  with  mining  began 
about  1S95.  when,  in  partnership  with 
Charles  T.  Mixer,  he  established  an  assay 
laboratory  at  Ispheming.  Mich.,  but  he  con- 
tinued to  reside  in  Philadelphia.  From  1896 
to  1901  he  was  professor  of  applied  mathe- 
matics at  the  Central  High  School.  Phila- 
delphia. During  this  period  he  spent  many 
of  his  summer  vacations  in  mining  and 
geological  exploratory  work.  From  1905 
until  his  death,  he  was  engaged  in  work  of 
this  sort  in  this  country,  but  his  principal 
activities  were  in  British  Columbia  and 
Alaska.     In  connection   with  work   in   Brit- 


ish Columbia.  h<-  eon  Tuete,!  .i  r;ither  large 
hydraulic     de\'  ir     dams, 

ditches,     and  .s     deliv- 

ering   water    n  \h-    also 

conducted   the-   exjjlorai:  ,  M._-nt 

of  a  copper   property    In  ide 

a  prolonged  study  of  llu'  ;^  in 

connection  with  the  treat  inenl  of  or-j  He 
spent  the  summer  of  1918  In  Alaska  In 
connection  with  work  upon  this  property, 
and  had  returned  from  tno  property  only  a 
short  time  before  his  deatli  In  1897  Mr. 
Du  KoIh  married  Ml.ss  Kr;in<-e  r  IIlRbee, 
of  Phlladelnhla.      Mr.   Du   Bo.  i    be 

remembered  by  many  of  his   ;  •    his 

Interesting  le^ctures  on  engine.  ,  •ctfl. 

He  collected  large  numbers  «i  ijni.tot'raphs 
and  pictures  Illustrating  the  fauna  of  Brit- 
ish Columbia  and  Alaska,  and  his  lectures 
were  replete  with  facts  of  Interest  both  to 
engineers  and  the  general  public.  In  this 
way  he  did  much  to  popularize  mining  sci- 
ence. He  was  a  member  of  the  Engineers' 
Club  of  Philadelphia.  Engineers'  ''lub  of 
New  York.  American  Institute  of  Mining 
Engineers,  Mining  and  Metallurgical  So- 
ciety of  America,  the  CItv  Club  of  Philadel- 
phia, the  Lehigh  Club  of  Phlla-lelphia  the 
Princeton  Club  of  Philadelphia.  .Vmerlcan 
Society  of  Political  and  Social  Science,  the 
Photographic  Society,  the  Geographic  So- 
ciety and  the  National  Geographic  Society. 
He  Is  survived  by  his  widow,  a  son  and 
daughter. 


Societies 


1 


Ameriran  Mining  Congress  will  hold  a 
conference  of  members  and  the  board  of 
directors  at  29  West  39th  St..  New  York. 
on  Dec.  10,  beginning  at  10  a.  m.,  at  its 
annual   meeting. 

American  Society  of  Mechanical  Engi- 
neers. A  meeting  was  held  in  New  York 
Dec.  3,  at  which  Mortimer  Elwyn  Cooley 
was  elected  president.  Charles  T.  Main,  the 
retiring  president,  has  sailed  for  Europe 
as  representative  of  the  society  with  re- 
gard to  reconstruction  work.  Charles  M. 
Schwab  and  Orvllle  Wright  were  made  hon- 
orary members. 

American    Institute    of    Alining    Engineers, 

Washington  Section,  will  hold  Its  annual 
dinner,  Dec.  6,  In  the  cafeteria  of  the  In- 
terior Department.  M.  F.  Chase,  of  the 
War  Industries  Board,  will  speak  on  re- 
construction ;  C.  K.  Leith.  of  the  Shipping 
and  AVar  Industries  boards,  will  discuss 
international  features  of  certain  minerals; 
Edgar  Rickard  will  have  as  his  subject, 
"Peace  and  Food"  ;  and  Chester  Naramore, 
of  the  U.  S.  Bureau  of  Mines,  will  talk  on 
reconstruction  problems  In  the  petroleum 
industry. 


New  Patents 


United  States  patent  speciflcations  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  .lournal"  at  25c.  each. 
British  patents  are  supplied  at  40c.  each. 

Molybdenum  and  Its  .Mloys,  Process  of 
Obtaining.  James  A.  Holladay,  Niagara 
Falls,  N.  Y.,  assignor  to  Electro  Metallurgi- 
cal Co.,  Niagara  Falls,  N.  Y.  (U.  S.  No. 
1,281,961  ;  Oct.   15.   1918.) 

Oil  Shales — Oil  Extracting  and  Refining 
Apparatus.  Emil  T.  Erlck.son.  Salt  Lake 
Citv.  Utah,  assignor  to  Rainbow  Petroleum 
Products  Co.  Utah.  (U.  S.  No.  1.281,320; 
Oct.  15.  1918.) 

Phosphates,  Treatment  of.  Ellis  C.  Soper, 
Chattanooga.  Tenn..  assignor  to  Armour 
Fertilizer  Works.  Chicago,  111.  (U.  S.  No 
1,281,681  ;    Oct.    15,    1918.) 

Platinum  from  Sands  and  Ores,  Process 
of  Extracting.  Russell  Thayer.  Philadel- 
phia. Penn.  (U  S.  No.  1,281.878-9;  Oct. 
15,    1918.) 

Smelting — Crucible  Holding  Apparatus. 
Charles  J.  Goehrlnger,  Cincinnati,  Ohio. 
(U.  S.  No.  1.280.712;  Oct.  8,  1918.) 

Smelting — Device  for  Heating  Metal- 
Casting  Molds.  Alfred  Charles  Atkinson. 
Wellington.  New  Zealand.  (U.  S.  No. 
1,280.631  :    Oct.    8,    1918.) 

Tunnel  Drier.  George  Hlllard  Benjamin. 
New  York.  N.  Y.  (U.  S.  No.  1,280,642 ; 
Oct.   8,   1918.) 

Washer  for  Gravel,  etc.  Raymond  W. 
Dull.  La  Grange.  111.,  assignor  to  the  Ray- 
mond W.  Dull  Co..  Chicago,  III.  (U.  S. 
No.   1.280.688;  Oct.   8.   1918.) 
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SALT  LAKE  CITY — Nov.  29 

Tlie    Taxation    of    Mines     Amendment     to 

the  constitution  of  the  State  of  Utali.  voted 
on  Xov.  5.  was  adopted  by  the  following 
vote,  as  finally  reported:  Of  a  total  of 
56,773  votes  cast  on  this  measure.  35,337 
were  in  favor  of  the  amendment  and  21.436 
against  it.  The  amendment  was  thus  car- 
ried bv  a  majority  of  13.901  votes.  It  was 
defeated  in  Carbon.  Piute.  Salt  Lake.  Sum- 
mit and  Tovell  counties.  Juab  County,  in 
which  the  Tintic  district  is  situated  (also 
in  part  in  Utah  County),  went  for  the 
amendment  by  a  small  vote,  for  which  the 
ag^ricultural  interests  in  this  section  were 
responsible. 

The  Three  Per  Cent.  Net  Proceeds  Tax  on 
Mines,  as  associated  with  the  $1  occupation 
and  privilege  tax,  has  been  made  the  sub- 
ject of  a  protest  by  the  Salt  Lake  Copper 
Co.  This  company,  in  a  communication  to 
the  State  Treasurer,  said:  "We  herewith 
hand  you  $1  in  currency  and  a  certified 
check  on  the  First  National  Bank  for  the 
sum  of  $1428.96  in  payment  of  the  occu- 
pation and  privilege  tax  of  $1  and  3% 
on  net  proceeds  of  $47,632  for  1917,  amount- 
ing to  $1428.96,  a  total  of  $1429.96.  as 
determined  by  the  State  Board  of  Equaliza- 
tion and  assessed  against  the  undersigned. 
But  you  are  hereby  notified  that  the  under- 
signed claims  that  said  tax  of  3%  on  net 
proceeds,  amounting  to  $1428.96  is  illegal; 
that  the  statute  under  which  the  same  is 
assessed  is  unconstitutional  and  void,  and 
this  payment  is  made  under  protest,  and 
the  undersigned  will  institute  suit  against 
you  to  recover  the  same."  The  Carbon  Fuel 
Co.  sent  a  messenger  with  a  dollar,  in  pay- 
ment of  the  occupation  and  privilege  tax, 
to  the  State  Treasurer,  who  refused  to 
accept  it,  because  $4382.70,  assessed  by  the 
State  Board  of  Equalization  as  the  com- 
pany's 3  %  net  proceeds  tax,  was  not  offered 
with  the  dollar.  This  company  will  resist 
the  net  proceeds  tax,  and  other  Utah  mining 
companies  will  also  fight  it,  so  that  the 
question  as  to  whether  the  statute  under 
which  this  tax  is  assessed  is  unconstitu- 
tional or  not  should  soon  be  determined. 

Two  Bingham  Canyon  Properties,  and 
possibly  three,  may  be  consolidated,  if  pres- 
ent efforts  succeed.  They  are  the  Utah 
Metal  and  Tunnel,  Utah  Con.«olidated.  and 
Utah  Apex  companies,  which  at  present  are 
involved  in  questions  of  extra-lateral  rights. 
The  Utah  Consolidated  recently  brought 
suit  against  the  Utah  Apex,  claiming  $500,- 
000  for  the  illegal  extraction  of  ore  from 
veins  or  beds  that  apcxed  on  the  latter's 
property.  The  Utah  Apex  then  sued  the 
Utah  Consolidated  for  $1,750,000  on  the 
grounds  that  the  veins  apexed  in  its  terri- 
tory. The  Utah  Metal  and  Tunnel  and  the 
Utah  Consolidated  also  had  some  questions 
of  apex  to  be  settled.  It  is  understood  that 
these  questions  between  the  two  latter  com- 
panies were  investigated  by  representatives 
of  both  companies,  and  that  the  findings  of 
the  investigators  were  that  the  Utah  Metal 
and  Tunnel  really  had  apex  rights  to  the 
veins  for  beds)  in  question  and,  in  conse- 
quence, the  Utah  Consolidated  agreed  to 
purchase  them.  The  Highland  Boy  lime- 
stone, as  is  pretty  generally  known,  apexes 
In  part  in  Utah  Metal  and  Tunnel  territory 
and  dips  about  50°  north  into  the  Utah 
Consolidated.  Whether  the  Utah  Metal 
and  Tunnel  apex  rights  have  been  definitely 
acquired  by  the  Utah  Consolidated  is  not 
known,  but  it  is  understood  that  these 
right.s  were  de.slred  by  the  latter  company. 
In  connection  with  its  suit  against  the  Utah 
Apex  The  two  latter  properties  are  re- 
ported to  be  considering  plans  for  a  con- 
solidation. If  this  is  to  be  effected,  it  is 
reported  that  75%  of  TTtah  Apex's  528,000 
."ihar<H  of  stock  outstanding  must  be  willing 
to  enter  a  merger.  There  has  been  con- 
siderable activity  In  this  stock  recently  on 
the  market.  It  having  advanced  from  li  or 
IJ  to  around  $4  a  share  It  Is  not  improb- 
able that  th*-  litigation  between  these  com- 
panies may  be  settl<d  out  of  court.  Whether 
the  Utah  Metal  and  Tunnel  would  be 
included  In  the  proposed  consolidation  Is 
uncertain. 

WALLACE.   IDAHO — Nov.    29 
Til*-  f  apa^'ity  of  the   Itiinkcr   Hill   Smeltery 
niKl     K.nii.T>     at     K'lloKK.     Idaho,     will     be 
ai'  -d   by   the   additional   buildings 

«'  ■  'it   now  being  provided.      These 

In  1-  •"    have    been    In    progress    for 


several  months,  but  difficulty  in  getting 
machinery  and  material  during  the  war 
delayed  their  completion.  It  is  expected 
that  this  trouble  will  soon  be  obviated.  The 
company  will  then  be  in  position  to  treat 
all  its  own  ore  and  possibly  to  take  addi- 
tional custom  business.  It  is  now  handling 
the  output  of  the  Hecla  mine,  but  little 
if  any  other  custom  ores.  The  foundation 
has  been  built  for  a  72-ft.  addition  to  the 
furnace  building,  which  will  provide  room 
for  two  additional  blast  furnaces.  Two  more 
Dwight-Lloyd  sintering  machines  have  been 
added  recently,  and  preparation  is  being 
made  for  two  more,  making  nine  altogether. 
The  blower  house  has  been  enlarged  and  a 
Connersville  blower  of  15.000  cu.ft.  capacity 
installed.  A  new  compressor  room  has  been 
completed,  and  a  Sullivan  two-stage  com- 
pressor of  1100  cu.ft.  capacity  added.  This 
will  be  supplemented  by  a  Laidlaw-Dunn- 
Gordon  compressor,  to  be  used  as  an  aux- 
iliary. A  72-ft.  addition  is  also  being  made 
to  the  lead  refinery.  A  new  softening  fur- 
nace has  been  built,  and  two  desilverizing 
kettles  will  be  added.  Two  additional  rail- 
road tracks  are  being  built  south  of  the 
sampling  mill,  and  new  bins  are  being 
constructed.  One  of  these  tracks  will  ex- 
tend through  the  plant,  to  facilitate  han- 
dling equipment.  Building  this  track  neces- 
sitated moving  the  machine  shop,  and  a 
larger  and  more  complete  one  is  being  built. 
For  coarse  drushing,  an  18  x  30-in.  Blake 
crusher  has  recently  been  installed.  These 
improvements  indicate  that  the  Bunker 
Hill  company  anticipates  a  period  of  pros- 
perity for  the  mining  industry  with  the 
coming  of  peace. 

BOISE,  IDAHO — Nov.  29 
National  Potash  Co.,  of  Boise,  is  planning 
to  sell  the  rights  to  use  a  process  for  re- 
covering potash  from  feldspathic  rocks  on 
a  royalty  basis.  E.  B.  Sherman,  an  officer 
of  the  company,  states  that  the  company 
may  adapt  the  Portland  cement  factories 
at  Concrete,  Colo.,  or  Devil's  Slide,  Utah, 
for  this  purpose,  by  adding  filter  presses 
and  evaporators  similar  to  those  used  in 
the  manufacture  of  common  salt. 
TUCSON,  ARIZ. — Dec.  2 
Indictments  in  Bisbee  Deportation  Cases 
were  quashed  by  Judge  William  W.  Mor- 
row, of  San  Francisco,  in  a  decision  filed 
on  Dec.  2  in  the  U.  S.  District  Court.  Twen- 
ty-five individuals  were  involved,  including 
capitalists,  mine  operators,  public  officials, 
and  citizens  of  Bisbee.  The  charges  on 
which  citizens  of  Bisbee  were  indicted  re- 
sulted from  the  deportation  from  Bisbee 
on  July  12,  1917,  of  1186  striking  copper- 
mine  workers  and  their  alleged  sympa- 
thizers. The  indictments  charged  conspir- 
acy to  deprive  citizens  of  the  United  States 
of  their  constitutional  rights. 

DENVER — Nov.   29 

Female  MUlworkers  were  among  the  in- 
teresting experiments  tried  by  Colorado 
operators  during  October  and  the  early  part 
of  November,  in  an  effort  to  overcome  the 
labor- shortage.  The  Golden  Cycle  Minine; 
and  Reduction  Co.,  which  treats  a  large 
part  of  the  output  of  the  Cripple  Creek 
mines  in  its  plant  at  Colorado  Springs, 
was  hard  hit  by  the  labor  shortage.  Many 
of  its  employees  left  to  enter  military  serv- 
ice, and  it  became  difficult  for  the  manage- 
ment to  get  enough  competent  help  to  oper- 
ate the  plant.  It  was  decided  to  employ 
women  in  the  plant  as  an  experiment.  In 
many  respects  the  venture  was  a  success. 
In  certain  positions  the  women  became  very 
competent  and  took  serious  interest  in  their 
work.  Among  the  positions  filled  success- 
fully by  women  were  accounting,  assaying 
ore  testing,  oiling  machinery,  and  keepin*^ 
certain  units  in  adjustment.  One  of  the 
amusing  features  of  the  experiment  was 
the  tendency  of  some  of  the  mill  women  to 
devote  the  bulk  of  their  time  to  cleaning 
house,  and  to  try  to  clean  up  the  dust  and 
dirt,  but  they  eventually  gave  up  this  task 
as  hopeless.  The  women  received  a  suitable 
wage  plus  a  bonus  for  accomplishing  cer- 
tain results. 

RecoHNtructlon  following  the  war,  and 
Ifs  probable  Influence  on  the  mining 
industry.  Is  occupying  the  thoughts  of  Colo- 
rado mine  operators,  more  especially  those 
int<r»>sted  in  the  production  of  gold.  If  any 
mining  men  ever  seriously  entertained  the 
hope  that  a  bounty  on   new   gold  would   be 


conceded  by  the  authorities  at  Washington, 
this  hope  has  now  been  dismissed.  It  is 
now  assumed  that  the  prices  demanded  for 
steel,  powder,  cyanide,  and  other  mining 
supplies  will  gradually  drop  to  a  peace 
basis,  thus  decreasing  to  some  extent  the 
present  high  charges  for  these  necessities.,, 
Further,  the  release  of  thousands  of  skilled' 
miners  from  the  Army,  from  munition 
plants,  and  other  war  activities  in  which 
high  wages  prevailed  will  increase  both  the 
supply  of  labor  available  for  mining  and 
also  the  efficiency  of  that  labor.  This  read- 
justment in  the  labor  situation  will  help 
mining,  even  if  no  immediate  change  be 
made  in  the  scale  of  wages  or  in  the  hours 
per  day.  During  the  last  year,  labor  in 
the  mines  has  averaged  only  50  to  609c  of 
the  pre-war  efficiency,  thus  adding  greatly 
to  the  cost.  It  is  hoped  that  as  the  cost 
of  supplies  decreases,  and  as  the  efficiency 
of  labor  increases,  many  of  the  low-  and 
medium-grade  mines  of  the  state,  that  were 
forced  to  close  down,  will  gradually  be  able 
to  resume  operations.  Ajiother  factor  in 
the  cost  of  mining  in  Colorado,  which  will 
receive  considerable  thought  and  attention 
during  the  period  of  reconstruction,  is  mine 
taxation.  One  of  the  radical  proposals  that 
has  been  made  by  more  than  one  mining 
man  is  that  the  greatest  stimulus  mining 
could  receive  would  be  the  complete  re- 
moval of  mine  taxation  for  a  period  of  five 
or  ten  years.  This  proposal  has  been  de- 
fended on  the  ground  that  it  is  not  entirely 
selfish  on  the  part  of  the  mine  operators, 
but  that  the  resulting  increase  in  mining 
activity,  with  its  consequent  influx  of  popu- 
lation and  demand  for  supplies  of  all  kinds, 
including  agricultural  products  of  the  state 
which  could  be  disposed  of  in  home  markets 
in  larger  quantities  and  at  greater  profit 
than  if  they  were  shipped  long  distances 
into  other  states,  would  more  than  com- 
pensate all  other  interests  for  their  small 
proportion  of  increased  taxation  resulting 
from  the  shifting  of  the  burden  temporarily 
from  the  shoulders  of  the  mining  industry. 
It  has  always  been  true  in  Colorado  that 
the  state  is  never  so  prosperous  as  when 
mining  is  flourishing.  There  is  no  more 
certain  way  to  make  it  flourish  than  to 
reduce  or  eliminate  taxation  temporarily. 
However,  such  a  radical  proposal  is  not 
likely  to  receive  consideration  from  Colo- 
rado's lawmaking  bodies,  which  for  some 
time  have  been  controlled  by  agricultural 
interests,  to  the  detriment  of  mining  in- 
terests. If  the  former  interests,  now  In 
power  in  the  state,  could  appreciate  the 
certain  advantages  of  liberal  cooperation 
with  the  latter,  the  benefits  would  be 
mutual. 

HOrCHTON,  MICH. — Dec.  2 
Reduction  of  Present  Wage  Scales  In 
Michigan  is  improbable  in  1919.  Returning 
soldiers  have  been  promised  old  positions 
back.  Little  if  any  reduction  in  copper 
mining  and  milling  costs  is  expected,  ac- 
cording to  leading  mining  men  of  the  state. 
They  believe  that  reconstruction  work  in 
Europe  will  call  upon  American  industry  to 
exert  itself  to  the  utmost,  and.  with  the 
return  of  hundreds  of  former  miners  and 
trammers,  an  increase  in  production  ia 
looked  for. 

Labor  Situation  continues  to  improve.  A 
stamp-mill  superintendent  said  yesterday: 
"This  is  the  first  time  in  four  years  when 
T  had  men  apply  for  work  and  had  no  work 
to  give  them.  I  told  them  to  go  the  mine." 
The  mines  are  putting  on  men  steadily  and 
mill  tonnages  are  increasing.  Moreover,  the 
general  efficiency  of  labor  is  improving. 
The  return  of  Michigan  men  from  other 
states  is  noticeable  and  continuous.  The 
mines  have  not,  however,  secured  all  the 
men  needed.  Trammers  are  particularly  In 
demand. 

JOPLIN,  MO. — Nov.  30 
AlttionR:1i  Bad  Conditions  in  Zinc  Ore 
Market  are  being  met  with  persistent  ef- 
forts to  remedy  them,  numerous  mines  are 
closing  down,  temporarily  or  permanently, 
and  the  output  of  the  district  is  steadily 
being  curtailed.  During  the  last  week,  the 
Coahuila  Lead  and  Zinc  Co.,  which  has 
been  operating  for  a  number  of  years 
northwest  of  Duenweg,  removed  its  mule.i 
from  the  ground  and  closed.  It  was  one  of 
the  largest  sheet-ground  producers  in  the 
camp  and  one  of  the  last  to  quit.  The. 
Athletic  mine,  situated  n<ar  by.  Is  now  the 
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!  only    sheet-ground    mine    still    operating    in 
I  the  Duenweg  camp,  and  it  is  reported  thai 
'  it  will  close  as  soon  as  the  present  supply 
of  coal  is   exhausted.     It   is   owned   by   the 
Athletic    Mining    and    Smelting    Co.,    which 
has    a   smeltery    at    Fort    Smith,    Ark.,    and 
this  may   enable    it  to  keep   going.      In    the 
Oklahoma  camp,  the  Montreal  mine,  one  of 
the  most   noted  producers,   was   closed   dur- 
ing the   week,    but   only   temporarily.      Just 
now  the  ground  in  this  mine  is  said  to   be 
looking  as  good  as  ever,  but  the  owners  dis- 
,  like  to  exhaust  the  ore  deposits  at  prevail- 
ing ore  prices.     All  the  big  companies,   the 
Picher,    the    Skelton,    the   Golden    Rod.    and 
the  St.   Louis,   are  operating  short  shift  or 
I  only  a  part  of  their  plants. 
I       Inability  of  Mine   Operators   to   CoJtperate 
I  has   long  been   the.  bane   in   the  Joplin  dis- 
j  trict.      Recently    an    agreement    was    made 
!  whereby  all   mines   agreed  not  to   sell  their 
I  ores  for  the  week,  in  order  that  some  ag'ree- 
•  ment   might   be   made  with   the   smelters   as 
,  to    allocation.      On    the    eve    of    this    agree- 
j  ment,   however,   the  manager  of  one  of  the 
largest   producers   in    the   field    was   ordered 
by  the  owners  of  the  property  to  sell  1000 
tons  at  the  market.     There  was  nothing  else 
I  for  him  to  do,  and  the  sale  broke  the  plan 
I  completely,    so    that    there    was    almost    as 
much   selling   as   in    ordinary   weeks.      Such 
incidents  always  make  it  harder  to  arrange 
an   agreement  another   time.      It    is   coiigid- 
I  ered   that  one  of  the   most   trying   features 
of  mining  in  this  field  is  the  fact  that  own- 
ers   in    many    cases    are    non-residents    and 
cannot  be  made  to  understand  conditions  as 
they  exist. 

TORONTO,  ONT. — Nov.  29 
The  Mining:   Industry   of    Cobalt   Is    being 
badly    handicapped    by    the    prevalence    of 
Spanish      influenza,      from     which      several 
deaths  have  occurred  this  week.     A  number 
of  extremely  critical  cases  are  under  treat- 
ment at  the  hospitals.     Among  the  victims 
:  was    Norman    Creyk.    formerly   of   Toronto, 
I  secretary  of  the  Grodwards  Company. 


A    Nationtil    .System    of    Employment    Of- 
fices   will    bo    o.uablished    by    the    Canadian 

government  t)  .-cure  work  for  the  labor 
released  by  <-|.  i  ,jr  <1owm  munition  plants 
and  demobiliz.t  ioi  of  the  army.  These 
will  be  coordu.iii.d  through  the  Department 
of  Labor.  Local  ofhces  will  be  opened  in 
every  important  industrial  center.  In  the 
larger  cities,  there  will  be  separate  olHces 
for  skilled  and  unskilled  workers.  These 
omces  will  report  dally  to  a  provincial 
clearing  house  the  number  of  workers  un- 
placed and  the  positions  vacant,  and  the 
clearing  houses  will  endeavor  to  nil  va- 
cancies in  one  locality  with  unab.sorbed 
workers  from  other  i)lacis,  for  whom  jobs 
cannot  be  found  in  their  own  neighborhoods. 
In  addition  to  these  provincial  clearing 
houses,  there  will  be  two  Federal  clearing 
houses,  one  for  Eastern  Canada,  probably 
at  Ottawa,  and  another  having  jurisdiction 
over  the  western  provinces,  which  it  is  pro- 
po.sed  to  establish  at  Winnipeg.  When  the 
provincial  clearing  houses  report  a  shortage 
or  a  surplus  of  labor  for  which  thev  cannot 
provide  within  their  own  borders,  the  Fed- 
eral clearing  houses  will  take  up  the  work 
in  the  larger  area  assigned  them.  By  this 
system  the  government  hopes  always  to 
have  on  hand  accurate  information  as  to 
the  demand  and  supply  of  labor  in  all  parts 
of  the  country,  the  extent  to  which  private 
industries  are  absorbing  those  thrown  out 
of  work,  and  the  volume  of  public  employ- 
ment that  must  be  provided  to  take  up 
any  surplus.  The  organization  will  be  ad- 
ministered by  a  body  to  be  called  the  Em- 
ployment Service  Council  of  Canada,  of 
which  the  Federal  Department  of  Labor 
will  appoint  three  members,  two  of  whom 
will  be  women,  and  the  provincial  govern- 
ments one  member  each.  The  Soldiers'  Civil 
Reestablishment  Department,  Great  War 
Veterans,  Canadian  Manufacturers'  Associ- 
ation, Labor  Congress,  Railway  War  Board, 
the  railway  brotherhools,  and  the  Canada 
Council   of   Agriculture   will   also   be    repre- 


sented.    A   provincial   advl.sory  council   will 
also  be  appointed  In  each  province 

KIO  I)K  JA.NKIKO.  IIK.\ZILi — Nov.  12 
I'lunN  for  l>evflouiiiK  itraxll'H  Iron  I>e- 
I>ohUh  ai<-  to  Ik-  un(]'itak<ii  by  the  Uritish 
government  and  the  HothHehllds  jointly, 
according  to  the  armouncement  made  In  the 
London  cables  Immediately  afli-r  the  armis- 
tice was  signed,  which  has  arou.sed  much 
Interest.  These  Iron  depoHlts,  recoK'ilzed  by 
the  outside  world  as  of  prlrno  Importance 
only  in  recent  years,  have  bet-ri  under  ne- 
gotiation by  several  strong  Interests.  A 
project  was  made  to  extend  the  railroad 
from  the  port  of  Victoria  to  the  Iron  dis- 
trict and  to  electrify  It  so  that  shipments 
might  be  begun  on  a  scale  of  10,000  tons 
daily,  or  more,  to  the  English  iron  centem. 
State  concessions  wer*-  granted  and  a  con- 
trol of  the  stock  of  the  rallroa<l  was  pur- 
chased. The  syndicate  concerned  In  this 
plan  had  secured  control  of  several  billion 
tons  of  Iron  ore  averaging  ff'om  O'J  to  70% 
metallic  iron.  The  transportation  prob- 
lems had  been  Investigated  undi-r  the  di- 
rection of  the  late  James  J.  Hill,  and  the 
whole  project  accepted  as  feasible  by  some 
of  the  strongest  financial  Interests  in 
Europe  and  America.  All  activities  were 
necessarily  suspended  by  the  war.  except 
the  geological  and  field  Investigations, 
which  have  been  continued  under  the  di« 
rection  of  a  staff  of  American  engineers. 
The  present  announcement  is  accepted  as 
authentic,  and  the  beginning  of  the  actual 
work   is  e.xpected   to  follow  soon. 

Plans  for  Kleotrlcal  .Smeltlnir  of  .Man- 
Kanese  Ores  of  the  interior  districts  have 
been  under  consideration  for  some  time  and 
a  concession  ha.s  been  secured  by  local  In- 
terests In  connection  therewith.  The  tech- 
nical and  commercial  phases  of  the  matter 
have  been  under  investigation  by  Frederick 
T.  Snyder,  of  Chicago,  and  Kirby  Thomas, 
of  New  York,  for  the  Brazilian  Interests, 
and  reports  and  a  proposition  have  been 
submitted. 
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AI.ASKA 

KENNEDY  &  CONWAY  (Ska^way) — 
Developing  copper  property  near  Haines, 
Alaska. 

ARIZONA 

Cocliise  County 

INFLUENZA  curtailed  output  of  John- 
son-Dragoon district  greatly  during  last 
month.  Thirty  deaths  in  Johnson  up  to 
Nov.  18  out  of  300  population;  dead  mostly 
Mexicans. 

Graham    County 

LAUREL  CANYON  (Safford) — R.  V. 
Day,  of  New  York,  has  appealed  to  Federal 
court  for  return  of  property,  now  leased 
by  G.  M.  Ruff  and  A.  H.  Chlarson. 

Mohave    County 

LEVIATHAN  (Yucca) — Work  resumed 
upon  large  deposit  of  molybdenum  ore. 

Pimia   County 

CABABI  (Tucson) — Old  Spanish  silver 
mine,  4  5  miles  southwe.st  of  Tucson,  leased 
from  Cababi  Mining  Co.  by  S.  G.  McWade, 
a  former  manager. 

DAILY-ARIZONA  CONSOLIDATED 

(Tucson) — Suit  for  $20,000  by  Joseph  Chap- 
man and  C.  F.  Hagedorn  dismissed  in  Su- 
lurior  court  on  payment  of  sum  by  com- 
l>any. 

NATIONAL  TUNGSTEN  (Tucson) — 
Property,  with  that  of  Emery-Whitcomb 
Tungsten  Co.,  in  Arivaca  district,  under 
foreclosure  suit  for  $25,100.  Plaintiff  is 
James  H.  Emery,  of  Elmhurst,  Illinois. 

Pinal   County 

MAGMA  CHIEF  (Copper  Creek) — Opera- 
tions closed  at  Superior  and  company's 
name  transferred  to  Sombrero  Butte  prop- 
erty in  Copper  Creek  district. 

SUPERIOR  ARIZONA  (Superior) — 
Thomas  Gray,  lessee,  shipped  four  carloads 
of  50%  manganese  ore  to  Chicago.  Joint 
concentrator  being  planned  to  permit  work- 
ing lower-grade  orebodies. 

Yavapai   County 

SILVER  BELT  (Humboldt) — Will  install 
100-ton  ball  mill,  with  flotation  unit. 


DUNDEE-ARIZONA  (Jerome) — Pumping 
resumed  In  Dundee  shaft,  now  bottomed  at 
720.  ft.  in  shattered  quartz  porphyry,  carry- 
ing iron  and  manganese  oxide.  Dundee 
ground  hitherto  supposed  to  have  been 
drained  to  level  of  Extension  tunnel,  which 
shaft  passes  at  960  feet. 

JEROME  VERDE  (Jerome) — Production 
from  Maintop  workings  is  main  activity. 
Diamond  drilling  being  continued  northeast 
of  Columbia  shaft. 

UNITED  VERDE  EXTENSION  (Jerome) 
— Portal  end  of  12,000-ft.  haulage  tunnel 
connected  with  east  drift  from  Texas  shaft, 
which  will  be  used  only  for  ventilation  or 
hoisting  men. 

Yuma  County 

HUDSON  (Quartzsite) — Gold  strike  near 
New  Water  Springs  in  northern  Yuma 
County  reported  by  Messrs.  Brlmly,  John- 
son and  Hudson. 

CALIFORNI.A. 

Nevada  Count.v 

GOLDEN     CENTER      (Grass     Valley)  — 
Unwatering   of    shaft    resumed    after    delay 
due  to  influenza.     Will  explore  this  and  old 
Peabody   property    at    1000-ft.    depth. 
PInmas    County 

FEATHER  RIVER  GOLD  (Nevada  City) 
— Five-mile  water-ditch  nearing  completion 
and  two-mile  road  constructed.  Extensive 
operation  in  view. 

UNITED  STATES  S.  &  R  (Portola)  — 
Has  developed  good  copper  ore  on  its  prop- 
erty next  to  Walker  ground. 

WALKER  (Portola) — Developrhent  work 
being  pushed  bv  Anaconda  Copper  Mining 
Co.  Drift  on  lowest  level  in  700  ft.  from 
shaft  and  in  ore.  Tunnel.  3500  ft.  long, 
from  mill  to  mine,  well  under  way.  Large 
compressor  installed.  Company  has  realized 
$198,319  net  from  23."il  ton.*!  of  concentrates 
shipped,  in  addition  to  profit  on  high-grade 
shipments. 

Shasta  Count.v 

BULLY  HILL  COPPER  (Winthrop)  — 
New  150-ton  flotation  plant  recently  placed 
in  operation.  Installed  in  old  smelting 
building. 


Sierra    County 

SIXTEEN  TO  ONE  (Alleghany)— Rush- 
ing completion  of  10-stamp  mill. 

BRANDY  CITY  (Brandy  City)— Com- 
pleting installation  of  new  equipment  and 
enlarging  dam. 

COLORADO 
Boulder   County 

HORSFAL  (Boulder) — Main  shaft  sunk 
from  300  to  550  level.  Dip  of  vein  has 
changed  from  68  to  75°  in  this  distance. 
Charles  Oliver  is  superintendent. 

WAXO  (Jamestown) — Mill  running  two 
shifts  on  fluorspar.  Eight  tables  in  opera- 
tion. .\bout  three  cars  of  concentrates  be- 
ing shipped  per  week.  One  carload  of  gold 
telluride  ore  produced  from  new  shoot  on 
100    level. 

CROSS  (Lakewood) — Wolf  Tongue  tung- 
sten property  has  installed  new  120-gal 
triplex  pump  to  raise  water  400  ft.  to  mill 
suppiv  reservoir.  Driven  b.v  a  20-hp. 
motor.  Four-inch  pipe  line,  1700  ft.  long, 
laid  to  take  water  to  Cross  mill.  More  than 
40  men  employed  at  mine  and  mill.  N.  G. 
Olsen   is  superintendent. 

MARSH  LONG  (Magnolia)  —  Lessees 
shipping  tungsten  ore  regularly  to  Red  Sign 
and  Grimm  mills. 

Dolores   County 

POINDEXTER  (Rico)  —  Reopened  by 
David  Swickheimer.  New  shaft  sunk  50 
ft.  and  will  continue  to  120  ft.,  where  first 
blanket  vein  will  probably  be  cut. 

RICO  (Rico) — Extensive  development 
planned  for  winter.  Power  line  being  built 
to  Group  tunnel,  where  new  compre.isor  will 
he  installed.  Work  also  resumed  at  S.vn- 
dicate  tunnfel. 

San    Joan    County 

GOLD  KING  LE.\SIXG  (Gladstone)  — 
.Additional  men  being  sent  to  this  property, 
now  operated  by  Gold  King  Extension 
Mines  Co..  of  which  W.  Z.  Kinney  is  gen- 
eral manager.  Company  plans  to  operate 
all  winter. 

S.\X  JU.\N  TUNGSTEN  (Sllverton)  — 
Organized  to  lease  North  Star  mine  and 
mill.      Development  work   in  progress  where 
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tungsten  ore  has  been  opened.  Mill  being 
remodeled  and  placed  in  condition  for  treat- 
ment of  tungsten  ore.  M.  de  Golyer  is 
manager. 

Sammit  County 

MID-WEST  (Breckenridge) — Installing 
hoist  for  sinking  shaft  to   sulphide  zone. 

QUANDARY  QUEEX  (Breckenridge) — 
Xew  milling  plant  of  this  Denver  company 
nearing  completion.  Company  operating 
in  upper  Blue  River  district. 

SILVER  KING  (Breckenridge) — New 
pump  installed  to  handle  water  struck  in 
crosscutting  on  195  level.  Will  crosscut 
seven   veins  encountered. 

WELLINGTON  (Breckenridge) — Milling 
plant  running  steadily  and  making  regu- 
lar shipments  of  lead  and  zinc  concentrates. 

CLIMAX  MOLYBDENUM  (Climax) — 
Reported  to  have  taken  over  entire  prop- 
erty of  Molybdenum  Products  Co.  Will 
operate  latter's  mine  and  mill  with  its  own. 

Teller  County 

DANTE  (Victor) — Being  developed  by 
Big  Toad  Gold  Mining  and  Milling  Co. 
Diamond  drilling  from  bottom  of  600  level 
of  No.  1  shaft  to  sample  unexplored  ground. 
Mill  treating  75  tons  of  Dante  ore  per  day. 

WIDE  AWAKE  (Victor) — Raven  Hill 
property  being  developed  under  lease  by 
Porter  Hedges.  Drifting  on  Wide  Awake 
vein. 

IDAHO 

Shoshone  County 

WASHINGTON  (Burke) — Crosscut  775 
ft.  long  reached  vein  at  depth  of  350  ft. 
Work  suspended  until  spring  on  account  of 
heavy  snow. 

INTERMOUNTAIN  (Iron  Mountain, 
Mont.) — Report  for  year  ended  Sept.  SO 
shows  net  loss.  Branch  railroad,  12  miles 
long,  built  by  old  company,  too  expensive 
to  operate.  Track  iron  sold  and  removed  ; 
roadbed  to  be  used  as  motor  truck  road  for 
transporting  concentrates  to  main  line. 

NABOB  CONSOLIDATED  (Kellogg) — 
William  Beaudry,  manager,  announces  that 
150-ton  mill  will  be  built  at  once.  Control 
owned  by  Stewart  Mining  Co.  Shipping 
lead-zinc  ore. 

TARBOX  (Saltese,  Mont.)  —  Crosscut 
from  winze,  sunk  200  ft.  from  800  level, 
cut  vein  of  lead-zinc-copper  ore.  Will  drift 
west  to  get  under  main  body.  Construction 
of  mill  considered.  Richard  Daxon,  man- 
ager, Wallace,   Idaho. 

KENNAN  (Wallace) — Stripped  tungsten 
vein  for  70  ft.:  average  width,  12  ft.  Ore 
is  scheelite.  Shaft  being  sunk  on  vein  to 
prospect  it  further.  Company  owns  large 
acreage,  which  includes  several  gold  veins 
of  proved  value  and  extension  of  produc- 
tive lead-silver-zinc  veins.  Winter  work 
will   be  confined   to   tungsten. 

SUCCESS  (Wallace) — Developing  ore- 
body  on  1600  level.  Shows  increase  in 
lead  as  compared  with  zinc.  Motor  trucks 
being  used  to  deliver  concentrates  to  rail- 
road.     Mill   running   one   shift. 


MAINE 

Hancock    County 

DOUGLASS  (Blue  Hill)— This  old  prop- 
erty being  operated  by  A.  S.  &  R.  Co. 
Mining  and  milling  100-150  tons  copper 
sulphide  ore  per  day  and  shipping  concen- 
trates by  schooner  to  Perth  Amboy,  N.  J. 
Development  work  in  progress.  Ellsworth, 
railroad  shipping  point. 

MICHIGAN 

Copper  District 

HANCOCK  CONSOLIDATED  (Hough- 
ton)— Shipping  700  tons  of  rock  per  day. 
Have  put  on  30  more  men  and  will  increase 
force  steadily.  Expect  to  reach  1000  tons 
dally  by   spring. 

ISLE  ROYALE  (Houghton) — Main  pump 
house  at  Huron  dam  completely  wrecked 
by  dynamite.  Operations  of  mine  not  in- 
terfered with. 

MAYFLOWER-OLD  COLONY  (Hough- 
ton)— Shaft  work  continues  slowly,  labor 
being  difficult  to  obtain,  owing  to  isolation. 
Sinking  at  low  coHt,  time  apparently  being 
negligible  Small  force  engaged,  chiefly 
farmers.  Hoist  and  other  equipment  second 
hand,  being  largely  bought  from  other  Fay 
properties. 

NEW  ARC.XDTAN  (Houghton)  —  Will 
probably  resume  ^-xploraMnn  work  In  spring. 
Keeping  water  out  of  workings  at  compara- 
tively Kllght  cost. 

ST.  IvOUIS  (Houghton)— Calumet  & 
Hecla  has  no  present  Intention  at  opening 
thiB  property. 


SENECA  (Houghton)— Shaft  now  1600 
ft.  deep.  Sinking  breaking  local  record. 
Expect  to  cut  footwall  of  Kearsage  lode 
at  1730  ft.,  shaft  having  to  go  400  ft.  to 
reach   it.      Ten   hammer  drills  at  work. 

WINONA  (Houghton) — New  flotation 
plant  will  handle  600  tons  daily.  Machin- 
ery on  way  and  will  be  set  up  as  men  are 
obtained,  concrete  foundations  being  in 
place.  New  process  expected  to  solve  prob- 
lem of  saving  more  of  flake  copper.  Labor 
shortage  acute,  but  improving  slightly. 
Rock  tonnage  over  300  daily. 

MISSOURI 
Joplin  District 

McGEE  (Duenweg) — New  mill  completed 
on  Boston-Duenweg  land.  Mine  operating 
at   120   feet. 

SIMS  &  BOND  (Duenweg) — Sinking  sec- 
ond shaft  for  air  at  mine  in  heart  of  Duen- 
weg camp.  Good  output  obtained  with 
hand  jigs  for  eight  months.  Output,  when 
increased,   will  be  sent  to   custom  mill. 

KUSTERER  (Webb  City) — Completed 
new  custom  mill  on  Boston-Duenweg  land 
at  Duenweg. 

MONTAKA 

Jefferson    County 

LEGAL  TENDER  (Clancy)— Old  500-ft. 
shaft  unwatered  to  200  level.  Drifting 
begun. 

ECONOMY  (East  Helena) — New  mill  al- 
most completed. 

ANGELICA  (Wickes) — Making  daily 
shipments  from  Mount  Washington  tunnel. 

Silver  Bow  County 

ANACONDA  (Butte) — Within  week  from 
time  armistice  was  signed,  company  re- 
ceived word  to  suspend  manganese  ship- 
ments to  Steel  Corporation,  automatically 
stopping  manganese  mining  at  Emma  prop- 
erty of  Butte  Copper  and  Zinc  Co.  Condi- 
tion may  prove  temporary,  but  it  is  said 
that  management  has  no  false  hopes, 
admitting  that  South  American  manganese 
can  probably  be  imported  at  price  lower 
than  Butte  production  cost. 

NEVADA 

Liyon  County 

NEVADA-DOUGLAS  (Ludwig)  —  Pro- 
duction increasing  from  company's  mines, 
especially  from  Western  Nevada  mine,  near 
Mason,  where  it  was  doubled.  Considerable 
development  work  planned  in  Ludwig  mine, 
including  sinking  from  800  level. 

MASON  VALLEY  (Thompson) — Ore  re- 
ceipts for  week  ended  Nov.  20  were: 
Nevada-Douglas,  1331  tons ;  Bluestone, 
2029  tons;  Mason  Valley,  2492  tons;  mis- 
cellaneous, 454  tons.  During  same  period 
four  cars  blister  copper  shipped. 

Nye    County 

TONOPAH  SHIPMENTS  for  week  ended 
Nov.  23  was  8310  tons,  having  a  gross  mill- 
ing value  of  $137,870.  Producers  were: 
Tonopah  Belmont,  1919  ;  Tonopah  Mining. 
2100  (for  two  weeks)  ;  Tonopah  Extension, 
2350;  West  End,  983;  Jim  Butler,  139; 
Montana,  170  ;  Tonopah  Divide,  300  ;  Mac- 
Namara,  400 ;  Rescue,  53  ;  and  miscel- 
laneous,   96. 

CYANIDE  to  the  amount  of  $750,000  has 
been  contracted  for  by  the  Nevada  Mine 
Operators'  Association  for  use  during  com- 
ing year. 

TONOPAH  DIVIDE  (Tonopah)  —  In- 
stallation of  electrically  driven  surface 
plant  completed.  Development  work  being 
pushed.  Main  shaft  will  be  sunk  to  water 
level,  estimated  at  700  ft.  To  expedite  this 
work,  auxiliary  hoist  has  been  installed  at 
370-ft.  level.  Ore  shipments  to  Goldfield 
Consolidated  mill  average  200  tons  weekly. 
Dumps  said  to  contain  3000  tons  of  $30  ore. 

TONOPAH  EXTENSION  (Tonopah) — 
Dry  tons  milled  in  October,  9867  tons.  Pro- 
duction of  gold  bullion,  1124  oz. ;  silver 
bullion,    122,076   ounces. 

TONOPAH  MINING  (Tonopah)— Milled 
n.460  dry  tons  in  October.  Production  of 
gold  bullion,  1004  oz. ;  silver  bullion,  106,050 
ounces. 

NEW   MEXICO 

Grant  County 

BONNEY  (Lordshurg) — Shipped  12  cars 
hlgh-grado  ore  to  Copper  Queen  smeltery 
in  November.  Worlsing  50  men.  Has  in- 
stalled new  drill  equipment.  J.  P.  Porteus 
is    superintendent. 

LAST  CHANCE  (Lordsburg)-^New  50- 
ton  concentrator  and  flotation  plant  started 
satisfactorily.      H.    Prescott,    8up(>rlntendent. 


NORTH    CAROLINA 
Macon    County 

MOODY  MICA  (Franklin) — Property  in 
Burning  Town  hills  sold  to  Philadelphia 
interests  for  $60,000.  Has  produced  about 
$40,000  worth  of  mica  during  last  year, 
mostly  from  one  pocket,  opened  last  De- 
cember. C.  E.  Bonesteel,  who  controls  a 
large  group  of  properties  in  locality,  is  ne- 
gotiating a  syndicate  for  operation. 

OKLAHOMA 

Joplin    District 

OMAHA  (Hockerville.  Kan.) — New  shaft 
in  lead  ore.  Mill  which  was  begun  several 
months  ago  and  abandoned  will  now  prob- 
ably  be  completed. 

MIAMI  METAL  (Miami) — Rebuilding  of 
Buffalo  mill  on  lease  northwest  of  Richer 
almost  completed.  Will  start  by  Dec.  15. 
Dump  gives  good  assays. 

FEDERAL  (Richer) — Paying  all  ex- 
penses from  good  lead  ore  and  stock-piling 
12  tons  of  zinc  blende  per  day. 

LA  SALLE  (Richer) — New  mill  started 
Dec.  2,  after  successful  work  with  hand 
jigs  for  several  months.  W.  L.  Kirby  is 
superintendent. 

ALEXANDER  (Tar  River) — New  plant 
to  have  Standifer  jigs,  invented  by  Miami 
mining  man.  Jigs  of  this  type,  already  In 
use  at  Missouri  Mule  mine,  said  to  be  giv- 
ing  satisfaction. 

OREGON 
Jackson  County 

RAINIER  MERCURY  (Gold  Hill)— 
Erecting  another  unit  of  mercury  retorts  at 
Utah  group  of  cinnabar  mines,  12  miles 
north  of  Gold  Hill. 

COPPER  LODE  (Upper  Applegate  dis- 
trict)— Charles  Lillie,  of  Los  Angeles,  Calif., 
and  E.  W.  Liljegram,  of  Medford,  Ore., 
equipping  this  copper  property. 

TEXAS 
Burnet   County 

SOUTHWESTERN  GRAPHITE  (Bur- 
net)— Has  purchased  flotation  equipment  to 
treat  graphite  dust.  Present  mill,  started 
last  spring,  employs  Huff  Electrostatic 
method  for  treatment  of  graphite  ores  with- 
out preliminary  concentration.  Capacity 
200  tons. 

WISCONSIN 

Zinc-Lead  District 

CONSOLIDATED  LEAD  AND  ZINC 
(Benton) — New  shaft  down  120  ft.,  and 
crosscutting  begun  on  Charles  Smith  land 
one  mile  south  of  Benton.  Charles  Lawyer, 
Platteville,  Wis.,   is  manager. 

CONNECTING  LINK  (Cuba  City) — Has 
purchased  100-ton  Oilman  mill  at  Linden 
and  will  move  plant  to  Coulthard  lease  at 
Cuba  City.  Anton  Zwack,  Dubuque,  Iowa, 
is  president  and  manager.  New  property  to 
be  Connecting  Link  No.   2. 

HARVEY  LEASE  (Cuba  City)— Charles 
Wolfe  has  bought  Lawrence  mill  at  Hazel 
Green  to  equip  new  prospect  on  Harvey 
land  north  of  Connecting  Link.  Four  chum 
drills  at  work  on  tract,  and  shaft  being 
sunk. 

KISTLER  &  STEPHENS  (Platteville)— 
Churn  drill  on  Purl  Goke  farm  has  struck 
what  appears  to  be  continuation  of  Block- 
house range  to  east. 

British    Columbia 

CANADA  COPPER  CORPORATION 
(Greenwood) — ^Smeltery  shut  down  on  Nov, 
26.  Installation  of  reverberatory  not  con- 
sidered,reports  to  the  contrary  being 
incorrect.  Work  concentrated  on  erecting 
mill  at  Allenby  to  treat  ores  from  Copper  ' 
Mountain    mines. 

SNOWSTORM  (Yale  District) — Interna- 
tional Diamond  Drill  Contracting  Co. 
awarded  contract  by  Minister  of  Mines  of 
British  Columbia  for  10,000  lineal  feet  of 
diamond  drilling  on  this  group  of  claims 
in    Highland    Valley. 

Ontario 

COBALT  SHIPMENTS  during  week 
ended  Nov.  27  wore  12  cars,  containing  948,- 
739  lb.  Shippers  were:  Buffalo,  329.800 
lb.  ;  Mining  Corporation,  151.200  ;  McKin- 
ley  Darragh.  149,539;  O'Brien.  128,855; 
Peterson  Lake,  102.045  ;  and  Dominion 
Reduction.  87,300.  In  same  week.  Mining 
Corporation  was  only  bullion  shipper,  with 
99   bars   containing   99,008.68   fine   ounces. 

HARORAVE  (Cobalt)— Has  decided  to 
close  mine, 

MINING  CORP.  OF  CANADA  (Cobalt)  — 
Ophir  management  notiflcd  option  will  be 
dropped  Dec.  14.  Ophir  intore.'^ts  said  to 
have  arranged  for  continuing  work. 

BURNSTDE  (Kirklanrt  Lake) — Install- 
ing mill  equipment  .ind  expect  to  start  by 
Jan.  1 . 
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SILVER  AND  STERLING  EXCHANGE 


Sterl- 
ing 
Ex- 
change 

Silver 

Sterl- 
ing 
Ex- 
change 

Silver 

Nov. 

New 
York, 
Cents 

Lon- 
don, 
Pence    Dec. 

New    Lon- 
York,   don. 
Cents  Pence 

28 
29 
30 

4^7560 
4.7580 

ioii 

101} 

48}    '\     2 
48      i     3 
48}         4 

4  7585 
4.7580 
4.7575 

101}    48} 
101}    48} 
I0l}|  48} 

New  York  quotations  are  as  reported  by  Handy 
ft  Harnnan  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Nov. 

Electro- 

Dec. 

lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

28 

8.]b 

29 

*26 

t 

8.05 

7.75 

©8.15 
8   10 

30 

♦26 

t 

8.05 

7.75 

@8.15 
8   10 

2 

*26 

t 

7.05 

6.75 

@8.I5 
8.10 

3 

♦26 

t 

7.05 

6.75 

©8.15 
8.10 

4 

*26 

t 

7.05 

6.75 

©8.15 

♦  Price  fixed  by  agreement  between  American 
copper  producers  and  the  U.  S.  Government,  accord- 
ing to  official  statement  for  publication  on  Sept- 
ember21,  1 9 1 7,  and  July  2,  I918.» 

t  No  market. 

The  above  quotations  (except  as  to  copper,  the 
price  for  which  has  been  fixed  by  agreement  between 
American  copper  producers  and  the  U.  S.  Govern- 
ment, wherein  there  is  no  free  market)'  are  our 
appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers 
and  agencies,  and  represent  to  the  best  of  our  judg- 
ment the  prevailing  values  of  the  metals  for  the 
deliveries  constituting  the  major  markets,  reduced  to 
basis  of  New  York,  cash,  except  where  St.  Louis  is 
the  normal  basing  point. 

The  quotations  for  electrolytic  copper  are  for  cakes, 
ingots  and  wirebars. 

We  quote  electrolytic  cathodes  at  0.05  to  0.10c 
below  the  price  of  wirebars,  cakes  and  ingots. 

Quotations  for  spelter  are  for  ordmary  Prime 
Western  brands.  We  quote  New  York  price  at  35c. 
per  1 00  lb.  above  St.  Louis. 

•  See  reservation  in  text  of  review  of  copper  in  next 
column  in  this  issue. 


LONDON 


Copper             1      Tin 

Lead 

Zinc 

Nov. 
Dec. 

Standard 

Elec- 
tro- 
lytic 

Spot 

3M. 

Spot 

3M. 

Spot 

3  M. 

Spot 

28 

29 

30 

2 

3 

4 

122 
122 

i22 
122 
122 

122 
122 

122 
122 
122 

137 
137 

i37 
137 
137 

295 
290 

275 
275 
(a) 

290 
285 

270 
270 
(a) 

m 

40i 
40i 
40^ 

39i 
39J 

391 
395 
39i 

54 
56 

56 
56 
56 

(a)     Not  received  at  time  of  going  to  press. 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of  2240  lb.  For  convenience  in 
comparison  of  London  prices,  in  pounds  sterling  per 
2240  lb.,  with  American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given,  reckoning 
exchange  at  $4.7515:£29J  =6.2576c.:£54  =  1  1.4545c.; 
£110  =  23.3333c.;  £125  =  26.5151c.;  £260  =  55. 1513c.; 
£280=59.3937c.;  £300  =  63.6362c.  Variations,  £1 
=  0.2121205c. 


Metal  Markets 

NEW    TOKK — Dec.    4,    1918 

The  War  Industries  Board  intends  prac- 
tically to  dissolve  on  .Ian.  1,  1919. 

Orders  have  been  issued  to  each  depart- 
ment of  the  Government  prohibiting  the  re- 


sale of  raw  materia:i  in  competition  with 
private  producer.s  unless  serious  deteriora- 
tion would  result  from  storaBC  or  unless 
their  release  would  meet  a  preasing  public 
need. 

In  most  of  the  markets  there  has  been 
no  buying.  The  chief  features  of  this  week 
were  the  reduction  in  the  price  for  lead  on 
Dec.  2,  and  the  announcement  on  Dec.  3 
of  the  price  at  which  the  U.  S.  Steel  Prod- 
ucts Co.  would  distribute  its  purchases  of 
tin. 

Copper — There  was  no  business  and  no 
demand  during  the  week.  Producers  con- 
tinued to  ask  26c.  per  lb.  Since  the  be- 
ginning of  December  no  new  orders  have 
been  received  from  the  Oovernmont.  and 
upon  instructions  the  filling  of  old  orders 
has  been  held  in  abeyance.  What  will  re- 
sult from  this  suspension  is  at  present 
unknown. 

Previous  to  the  beginning  of  December 
we  have  been  quoting  the  price  of  26c.  for 
copper  as  "fixed  by  agreement  between 
American  copper  producers  and  the  U.  S. 
Government,"  saying  further  "thf  re  is  no 
free  market."  It  is  uncertain  whether  the 
price  of  26c.  is  now  to  be  regarded  as  being 
fixed  by  the  producers  only  as  a  price 
asked,  or  whether  under  the  terms  of  the 
agreement  of  Nov.  15  between  the  War 
Industries  Board  and  the  copper  producers, 
the  26c.  price  is  still  to  be  regarded  as 
being  fixed  by  agreement  between  those 
two  parties.  We  continue  this  week  to 
represent  it  according  to  the  latter  inter- 
pretation, as  we  have  been  doing  since  Sep- 
tember, 1917,  but  we  reserve  the  right  to 
make  whatever  correction  in  the  represen- 
tation since  Dec.  1  we  may  deem  proper 
after   more  deliberate  consideration. 

John  D.  Ryan  has  been  elected  chairman 
of  the  board  of  directors  of  the  Anaconda 
Copper  Mining  Co.  He  has  also  been  elect- 
ed president  of  the  United  Metals  Selling 
Company. 

Copper  Sheets — The  base  price  of  copper 
sheets  is  SSJc.  per  lb.  Copper  wire  is 
quoted  at  28 Jc.  per  lb.  f.o.b.  mill,  carload 
lots. 

Tin — The  War  Industries  Board  has  au- 
thorized the  U.  S.  Steel  Products 
Company,  the  distributing  agency  for  tin 
in  this  country,  to  sell  pig  tin  in  lots  of 
not  less  than  25  gross  tons  at  71Jc.  per  lb 
Pacific  Coast  ports,  and  at  72  Jc.  at  New 
York  and  Chicago  to  consumers,  dealers, 
and  jobbers,  and  announcement  to  this  ef- 
fect was  made  on  Dec.  3.  These  prices  are 
to  rule  for  December  and  .lanuary.  Dealers 
can  resell  in  lots  of  five  gross  tons  or  over 
to  consumers  or  jobbers  holding  purchase 
licenses  at  a  profit  not  to  exceed  2j^er 
cent. 

It  is  understood  that  the  U.  S.  Steel 
Products  Co.  has  already  advanced  about 
$16,300,000  against  purchases  of  tin.  the 
amount  being  between  10,000  and  12,000 
tons.  Little  if  any  of  this  tin  is  supposed 
yet  to  have  arrived  in  this  country.  On  the 
other  hand,  there  is  supposed  to  be  about 
20.n00  tons  on  hand  in  this  country,  es- 
pecially in  the  hands  of  manufacturers  who 
overstocked.  The  London  quo'tatlon  of 
£270(5)275  corresponds  to  57*(?i58>.c.  Re- 
flecting the  value  of  tin  in  Singapore,  the 
metal  ought  to  be  bought  there  and  de- 
livered here  at  about  58(f()59c.  In  fact, 
dealers  in  Batavia  and  Australia  are  of- 
fering freely  to  sell  December-.Tantiarv 
shipments,  which  would  probably  be  Feb- 
ruarv-March  arrivals,  at  prices  that  vould 
figure  about  60c.  here.  Restrictions  .ncainst 
dealings  in  those  primary  markets  through 
any  but  the  sole  accredited  agent  appar- 
ently have  been  removed.  However,  this 
does  not  help  matters  in  this  country,  for 
the  reason  that  import  licen.ses  cannot  be 
obtained. 

Previous  to  the  announcement  by  the 
War  Industries  Board,  there  was  business 
in  this  market  of  resale  lots  of  Bnnka. 
Chinese.  Lamb  &  Flag,  and  A.  S  &  R 
Co.  refined,  at  68J(?i)70c..  but  since  the  an- 
nouncement the  market  has  stiffened,  there 
being  less  desire  to  resell.  However,  busi- 
ness was  done  today  at  7H  cents. 

I^ead — The  lead  producers  unitedly  on 
Dec  2  reduced  the  price  to  7.05c..  New 
York  and  6.75c.  St.  Louis.  Business  con- 
tinues to  be  allocated  through  the  Lead 
Producers'    Committee.      The    reduction    in 
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price  resulted  in  bringing  In  a  few  small 
orders,  but,  speaking  generally,  no  material 
stimulation  of  demand  Is  yet  perceptible. 
However,  production  Is  being  ourlalled  In 
almost  every  Important  district,  the  cur- 
tailment probably  averaging  as  much  as 
20%  on  the  whole,  with  the  prospect  that 
the  December  production  will  fall  under 
40.000    tons. 

In  the  meanwhile,  lead  manufacturers 
are  not  In  a  very  happy  situation,  owing 
to  the  backing  up  of  lead  on  th.lr  hands 
through  the  cancellation  of  orders.  In 
many  cases  they  do  not  yet  know  to  whom 
to  look  for  adjustments,  whether  to  their 
customers  or  to  branches  of  the  Govern- 
ment. Such  dlfTicultlf's  will  no  doubt  be 
ironed  out  .satl.sfaciorlly  In  tlw  course  of 
time,  but  in  the  meanwhile  there  Is  nat- 
urally  more  or  less  vexation. 

The  lead  production  of  Mexico  Is  esti- 
mated to  be  going  on  at  present  at  the 
rate  of  about  8000  metric  tons  per  month, 
compared  with  a  maximum  of  about  ll.SoO 
last  .summer.  Operations  in  Mexico  have 
been  undergoing  curtailment  since  about 
the   end   of  October. 

Zinc — There  was  some  further  small  In- 
quiry by  galvanizers,  but  this  did  not 
amount  to  much,  either  in  quantity  or  sig- 
nificance. In  general,  the  mark<  t  was  con- 
spicuous by  the  absence  of  buyers,  and 
quotations  for  the  week  are  only  nominal. 
Producers  are  endeavoring  to  establish  a 
market  for  January-March  contracts,  which 
are  freely  offered  at  8c,  while  there  have 
been  bids  of  7Sc.,  which  have  not  b*-en 
accepted.  Producers  continue  delivering 
spelter  to  the  Government  on  contracts 
previously   made. 

High-grade  spelter  is  unsalable,  and  no- 
body knows  what  It  would  fetch.  Stocks 
are  accumulating,  and  producers  desire  to 
sell,  but  naturally  do  not  care  to  show  their 
hand  in  the  absence  of  any  real  demand. 

The  zinc-ore  producers  of  Oklahoma. 
Kansas,  and  Mi.s.souri  instituted  a  plan  of 
allocation  on  Nov.  29.  so  that  the  purcha.ses 
of  ore  by  the  smelters  under  the  joint 
agreement  may  he  distributed  among  the 
participating  mine  operators.  In  other 
words.  It  is  aimed  to  equalize  curtailment 
of  production. 

The  Oklahoma  Ore  Storage  Association 
announced  that  the  Richer  warehouse 
would  be  ready  to  receive  ores  on  Dec.  1 
and  that  contracts  had  been  let  for  the 
erection  of  warehouses  at  Douthat  and 
Cardin.  This  association  proposes  to  ad- 
vance 90%  on  ore  deposits,  accepting  the 
warehouse  receipts  as  collateral  on  two. 
four,  or  six  months'  time,  borrowers  having 
the  option  to  redeem  at  any  time. 

Large  Western  ore  producers  are  flnding 
it  difficult  to  market  their  product.  In 
some  cases  they  have  not  been  able  to  ar- 
range smelting  contracts  at  all.  smelters 
being  unwilling  to  take  chances  in  buying 
ore  under  present  conditions.  Some  ore 
producers  have  found  that  their  only  way 
of  disposing  of  their  ore  was  to  consign  It 
to  smelters  for  treatment,  proceeds  to  be 
accounted  for  after  sale  of  the  product,  less 
a  stipulated  smelting  charge. 

Our  advices  from  Europe  are  that  Bel- 
gium's zinc-smelting  plants  are  not  materi- 
ally damaged  as  a  whole. 

Zino  Sheets — I'nchanged  at  $15  per  100 
lb.,  less  usual  trade  discounts  and  extras 
as   per    list    of   February    4. 

Other    Metals 

.'^Inmintim — Unchanged  at  33c.  per  lb., 
but  restrictions  for  domestic  use  and  ex- 
port have  been  removed  by  the  War  In- 
dustries Board. 

Antimony — This  market  became  dull, 
there  being  scarcely  any  demand  except 
from  consumers  who  wanted  to  buv  small 
lots  We  quote  spot  at  8J@8Jc.  There  is 
no   quotation    on   futures. 

Rismnth — Metal  of  the  highest  purity 
for  pharmaceutical  use  Is  quoted  at  $3  50 
per  lb.   for  wholesale  lots — 500  ih.  and  over 

Cadmium — Quoted  at  $1.50  ij?  1.75  per 
pound. 

Nickel — Market  quotation:  Ingot.  40c.: 
shot  4  3c.  ;  electrolyttc.  45c  per  pound.  Re- 
strictions for  export  and  domestic  use  have 
been  removed  by  the  War  Industries 
Board. 
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Qnirksilrer — The  market  was  dull  and 
weaker.  We  quote  California  virgin  at 
$120@123,  while  Mexican  has  been  offered 
as  iow  as  $115.  San  Francisco  telegraphs 
J115,   weak. 

Silver  and  Platinum 

SUTpr — Market  for  silver  continues  un- 
changed at  $1,011  per  oz.  999  fine  as  the 
New  York  official.  The  London  price,  now 
4SJd..  is  rather  higher  than  the  parity  of 
the  New  York  price.  Owing  to  the  decline 
in  insurance  rates  overseas,  reduction  in 
the  English  quotation  may  soon  be  looked 
for.  Lack  of  shipping  facilities  from  San 
Francisco  to  the  Orient  may  make  New 
York  the  port  of  departure  for  bullion  ship- 
ments to  the  East  in  the  near  future. 

Mexican   dollars   at   New  York  :    Nov.    28. 

■    Nov     29.    77i:    Nov.    30.    77i :    Dec.    2. 

77 i  :  De<^.   3.   77  J  :   Dec.   4,  77  J. 

Platinum — With  an  unrestricted  market 
once  more,  there  developed  immediately  a 
brisk  demand,  and  sales  were  made  at 
$105^106. 

Iridinm — Verv  scarce.  Osmiridium  has 
sold  at  over  $200. 

Palladium — Unchanged  at  $135,  same  as 
the  Government  price  was. 

Zinc  and  Lead  Ore  Markets 

JopUn.  Mo.,  Nov.  30 — Blende,  per  ton. 
high  $75.70;  basis  SOTc  zinc,  premium.  $75: 
Class  B.  $65@55;  Prime  Western.  $45@ 
42.50;  calamine,  basis,  40'~c  zinc.  $40®  35. 
■Vverage  selling  prices:  blende.  $49.75; 
calamine.   $38.41  ;  all  zinc  ores.    $48.63. 

Lead,  high,  $102.75  ;  basis  80<7c  lead, 
$100;  average  selling  price,  all  grades  of 
lead.  $99.75   per  ton. 

Shipments  the  week:  Blende,  5656;  cala- 
mine 617  ;  lead.  1370  tons.  Value,  all  ores 
the  week,  $441,650.  Shipments  eleven 
months:  Blende.  437.920.  calamine.  21.043: 
lead  70  128  tons.  Value  all  ores  11 
months.    $30,011,390. 

Sellers  have  slipped  by  the  schedule  and 
buyers  have  slipped  by  it  until  it  was  worn 
prettv  thin  this  week,  schedule  buyers  re- 
fusing to  buy  any  more  ore  on  a  schedule 
price  unless  a  better  agreement  could  be 
reached,  and  they  bought  no  ore  this  week. 
This  week's  ship'ment  of  blende  represents 
all  of  last  week's  purchases  of  those  buy- 
ing on  a  schedule,  but  only  75%  of  those 
purchasing  outside  the  schedule.  Outside 
bu>ing  last  week  was  about  1800  tons. 
This  week  it  will  approximate  2100  tons. 
News  from  a  meeting  in  St.  Louis  today 
has  not  been  received  at  this  writing,  and 
as  the  agreement  on  premium  grades  ex- 
pires Pec.  21.  it  may  be  necessary  to  com- 
bine a  new  agreement  on  these  grades. 
One  of  the  largest  producing  companies 
sold  1000  tons  on  Wednesday  on  $45  basis, 
and  it  is  reported  that  this  company  has 
withdrawn  from  the  agreement  and  will 
sell  only  on  the  open  market. 

Platteville.  Wis.,  Nov.  30 — Blende,  basis 
60%  zinc,  highest  settlement  price  reported 
$75  ;  base  price  for  premium  grade  $75  ; 
base  price  for  high-lead  blende  $47.50  .per 
ton.  Lead  ore,  basis  80%  lead,  $96  per  ton. 
Shipments  reported  for  the  week  were  2278 
tons  blf-nde.  186  tons  galena,  and  240  tons 
sulphur  ore. 

For  the  year  to  date  the  totals  are  116.- 
001  tons  blende,  7527  tons  galena  and 
39,229  tons  sulphur  ore.  During  the  week 
1912  tons  blende  was  shipped  to  separating 
plants. 

Other  Ores 

Chrome  Or*" — No  market.  Everybody 
overstocked.  Western  producers  willing  to 
talk  business  at  lower  figures  than  previ- 
ou.sly. 

M»acan««e    Ore — No    market. 

Molybd^'num  Ore — .Some  dealers  report  no 
saleK.  no  orr«-r.s  and  no  inquiries.  Charles 
Hardy  mentions  a  transaction  of  ore  of 
SO'/r    grade  at   87Jc.   per  pound. 

TancMten  Or««— No  change  from  the  situa- 
tion reported  la«t  week. 


Other   Minerals 

Pyrit** — .Spanl>ih  pyritt-H  is  quoted,  sub- 
ject Jo  th«-  ralHing  of  th«-  .  nili;ir>?'.,  at  17c. 
on  th«-  bavin  of  IOh.  oc<-an  fr'-ighi,  buyers 
to  pay  war  rink  and  InHuranfi-  R<Ktrlctlons 
Htlll  continue.  It  Ih  pr<'Ji't(;d  that  they 
will  \n-  r«-moved  befor<-  tli<-  end  of  the 
year. 


Ferroalloys 


Ferroalloys — There  is  no  market  on  fer- 
romanganese  or  spiegeleisen,  buyers  being 
entirely  absent  and  showing  no  disposition 
to  be  attracted  by  small  cuts  from  former 
prices,  which  were  $250.  delivered,  for  70%; 
ferromanganese  and  $75.  furnace,  for  16% 
spiegeleisen. 


MONTHLY  AVERAGE  PRICES  OF  METALS 


STOCK  QUOTATIONS 


Silver 

New  York 

London 

1916 

1917 

1918 

1916 

1917 

1918 

Jan 

Feb 

Mar 

April 

Nfay.  . . . 
June  .    . 

July 

AUB 

Sept 

Oct 

Nov 

Dec 

56  775 

56  7,55 

57  935 

64  415 
74  269 

65  024 
62  940 

66  083 
68.515 
67.855 
71.604 
75.765 

75.630 
77.585 

73  861 
73 . 875 

74  745 
76.971 
79.010 
85  407 

100.740 
87.332 
85.891 
85.960 

88  702 
85  716 
88 . 082 
95  346 
99 . 505 
99  500 
99 . 625 
100.292 
101.125 
101.125 
101.125 

26  960 

26  975 

27  597 
30.662 
35  477 
31   060 
30  000 
31.498 
32.584 
32.361 
34.192 
36.410 

36.682 
37.742 
36.410 
36  963 
37 . 940 
39  065 
40.110 
43.418 
50.920 
44.324 
43   584 
43.052 

44  356 

42  792 

43  620 

47  215 

48  980 
48,875 

48  813 

49  077 
49  500 
49  500 
48.969 

Year. . 

65.661 

81.417 

31.315 

40.851 

New  York  quotations  cents  per  ounce  troy,  fine  silver; 
London,  pence  per  ounce,  sterling  silver.  925  fine. 


New  York 

London 

Copper 

Electrolytic 

Standard 

Electrolytic 

1917       I9lk 

1917 

1918 

1917 

1918 

Jan.  . . 

28 .  673  23 .  500 

131.921 

110.000 

142.895 

125.000 

Feb. . . 

31.750  23.500 

137.895 

110.000 

148.100 

125.000 

Mar... 

31   481 

23.500 

136.750 

110.000 

151.000 

125.000 

April.. 

27.935 

23 . 500 

133.842 

110.000 

147.158 

125.000 

May   . 

28.788 

23.500 

130.000 

110.000 

142.000 

125.000 

June. . 

29  962 

23.500 

130.000 

110.000 

142  000 

125  000 

July.... 

26.620 

25 . 904 

128.409 

119.913 

140  409 

134.913 

Aug..  . 

25.380 

26.000 

122.391 

122.000 

137.000 

137,000 

Sept... 

25.073 

26.000 

117.500 

122.000 

135.2.50 

137.000 

Oct.  .  . 

23.500 

26.000 

110.000 

122.000 

125.000 

137.000 

Nov.... 

23 . 500 

26.000 

110.000 

122.000 

125.000 

137.000 

Dec.  . 

23.500 

110.000 

125.000 

Year 

27.180 

124.892 

138  40' 

January. . . 
February. . 

March 

April 

May 

June 

July 

August 

September. 
October.  . .. 
November. 
December. 


1917 


44.175 
51.420 
54 . 388 
55.910 
63.173 
62.053 
62.570 
62.681 
61.542 
61.851 
74.740 
87.120 


Av.  year 61.802 237.563 


1918 


85 . 500 
92.000 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 

(a) 


1918 


293  227 
311.525 
318.875 
329.905 
364.217 
331.925 
360.347 
380.900 
343.905 
335.543 
323.550 


(a)  No  average  computed. 


Lead 

New  York 

St.  Louis 

London 

1917 

1918 

1917  1   1918 

1917 

1918 

January .... 
February.  .  . 

March 

April 

May 

June 

July 

August 

September. . 

October 

November.  . 
Deqjpiber.... 

7.626 
8.636 
9.199 
9.288 
10.207 
11.171 
10.710 
10.594 
8.680 
6.710 
6.249 
6.375 

6.782 
6.973 
7.201 
6.772 
6.818 
7.611 
8.033 
8.050 
8.050 
8.050 
8.050 

7.530 
8.595 
9.120 
9.158 
10.202 
11.123 
10.644 
10.518 
8.611 
6.650 
6.187 
6.312 

6.684 
6.899 
7.091 
6.701 
6.704 
7.511 
7.750 
7.750 
7.750 
7.750 
7.750 

30 . 500 
30 . 500 
30.500 
30 . 500 
30 . 500 
30 . 500 
30 . 500 
30 . 500 
30 . 500 
30 . 500 
30 . 500 
30 , 500 

29.50 
29.50 
29.50 
29.50 
29  50 
29.50 
29.50 
29.50 
29.50 
29.50 
30.60 

Year 

8,787 

8.721 

30 , 500 

Spelter 

New   York 

St.    Louis 

London 

1917 

1918 

1917 

1918 

1917 

191S 

January. .  . 
February. . 

March 

April 

May 

June 

July 

August. .  .  . 
September 
October...  . 
November. 
December  . 

9.619 
10.045 
10.300 
9.459 
9.362 
9.371 
8 .  643 
8.:J60 
8 . 1 36 
7.983 
7.847 
7.685 

7  836 
7.814 
7  461 

6  890 

7  314 
8.021 

8  .  688 
8.985 

9  .  442 
8.801 
8.491 

9.449 
9.875 
10.130 
9.289 
9.192 
9.201 
8.473 
8 .  190 
7.966 
7.813 
7.672 
7.510 

7.661 
7.639 
7.286 
6.715 
7.114 
7.791 
8.338 
8 .  635 
9  092 
8.451 
8.141 

48 , 329 
47.000 
47.000 
54 . 632 
54  000 
54.000 
54 , 000 
54 . 000 
54.000 
54.000 
54.000 
54.000 

54  000 
54  000 
54  000 
54  000 
.54.000 
54.000 
54  000 
54  000 
54  000 
54  000 
54.100 

Year     . 

8  901 

8  813 

52.413 

New  York  and  St.  Louis  quotations,  cents  per  pound. 
Londont  pounds  sterling  per  long  ton. 


1 

No.  2 

PlB  Iron, 
Pgh. 

Bessemert     |        Basict 

Found  ryl 

1917 

1918      1917 

1918 

1917 

1918 

January   .  . 

$:i5.95 

S.37.25  $30.95 

$33   95 

$:«)  95 

S,33.95 

February. 

36  37 

:J7.25    ,30  95 

33  95 

30  95 

33 .  95 

March 

37  :17 

:i7.25    :i3  49 

33  95 

35  91 

33  95 

April   

.\lay 

42   23 

36   15    38  90 

32  95 

40.06 

33  95 

46  94 

,36  20     42   84 

:J3  00 

43   60 

34   00 

June 

54.22 

:J6  36     .50  05 

33  .  1 6 

50    1 4 

34    1  (> 

July 

.57.45 

M;  60     ,53  80 

33 .  40 

5:i  95 

34   40 

August. .  . , 

.54    17 

36  60    50  37 

;<3   40 

53  95 

34   40 

ScpK-mbcr 

4fl   40 

36  60     42.24 

33   40 

4H ,  ,5.H 

:)4   40 

October  ..  . 

37 .  25 

3fi  60     33  95 

,34  40 

33  95 

35  40 

NovpriibiT 

■A7  25 

.36.60     33  95 

34.40 

33 .  95 

35.40 

December  . 

37  25 

33  95 

33  95 

Year 

«13   .'■.7 

S39  62 

«40  83 

N.   Y.   EXCH.t        Dec.    3    BOSTON  EXCH.f  Dec.    3 


Alaska  Gold  M 

Alaska  Juneau 

Am.Sm.&Ref.,com.. 
Am.Sm.&  Ref.,pJ... 
Am.Sm.Sec,  pf.,  A. 

Am.  Zinc 

Am.  Zinc,  pf 

Anaconda 

Batopilas  Min 

Bethlehem  Steel 

Butte  &  Superior.. . 
Butte  t"op.  &Zlnc. . 

C'erro  do  Pasco 

Chile  Cop 

Chino 

Colo  Fuel*  Iron..  . 

Crucible  Steel 

Crucible  Steel,  pf. . . 

Dome  Mines 

Federal  M.&S 

Federal  M.&S..pf.. 
Greater  Nor.,  ore  ctf 
Greene  Cananea.. .  . 
Gulf  States  Steel...  . 

Homestake 

Inspiration  Con  .  .  . 
International  Nickel 

Kennecott 

Lackawanna  Steel. . 

Mexican  Petrol 

Miami  Copper 

Nat'l  Lead.  com... . 
National  Lead,  pf . . 

Nev.  Consol 

Ontario  Min 

Ray  Con 

Republic  I. AS, com. 
Republic  I.&S.,pf,  . 

Sloss-Sheflfleld 

Tennessee  C.  &  C.  . 
U.S.  Steel,  com.  .  .  . 

U.S.  Steel,  pr 

Utah  Copper. 

Va.  Iron  C.  &  C...  . 


li 
83 

108 
93  S 
12i 
39  i 
66  i 
1  J 
64  i 
21 

81 
35  i 
20  i 
38! 
38  i 
56  i 
90 
12J 
12 
39! 
31J 
49 
68  i 
92 
481 
32  J 
36J 
70 

ICOt 
25S 
64  J 

104 
18} 
7i 
22 
761 
99  J 
46  i 
15 
96  f 

1121 
79  i 
58 


BOSTON  CURB*    Dec.    3 


Alaska  Mines  Corp . 

Boston  Ely 

Boston  &  Mont 

Butte  &  Lon'n  Dev. 

Calaveras 

Chief  Con 

Contact 

Corbin 

Cortez 

Crown  Reserve 

Crystal  Cop 

Eagle  &  Blue  Bell... 

First  Nat.  Cop 

Houghton  Copper.. 

Intermountain 

Iron  Blossom 

Iron  Cap 

Majestic 

Mexican  Metals. . . . 
Mines  of  America.. 
Mojave  Tungsten.  . 
Nat.  Zino&  Lead.. 
Nevada-Douglas . .  . 

New  Baltic 

New  Cornelia 

Oneco 

Pacific  Mines 

Rex  Cons 

Yukon  Gold 


M2 

.80 

.15 

.48 

IJ 

3{ 

t.05 

t.25 

.15 

.20 

t.30 

2} 

2i 

.30 

t.05 

.55 

.16 

.26 

.27 

tu 

.10 

.10 

t.39 

1 

16} 

.20 

t.35 

J.  05 


SAN  FRAN.* 


Alta 

Andes 

Best  &  Belcher.... 

Caledonia 

Challenge  Con. . ,  . 

Confidence 

Con.  Virginia 

Gould  &  Curry 

Hale  &  Norcross . . 

Jacket-Cr.  Pt 

Mexican 

Occidental 

Ophir 

Overman 

Savage 

Sierra  Nevada . .  .  . 

Union  Con 

Utah  Con 

Belmont 

Jim  Butler 

MacNamara 

Midway 

Mont.-Tonopah. . . 

North  Star 

Rescue  Kula 

West  End  Con. . , . 

Atlanta 

Booth 

Comb.  Frac 

Florence 

Jumbo  Extension.. 

Kewanas 

Nevada  Hills 

Nevada  Pactkard.  . 
Round  Mountain.. 

Silver  Pick 

White  Caps 


.03 

.05 

.02 

.01 

.03 

.10 

.12 

.01 

.03 

.03 

.05 

.40 

05 
J  01 
t.02 

.11 

.18 

.01 
3.80 

.40   i 

.23 

.12 
t.l3 

.08 

.08 
1.25    I 

.07 

23 
}  02 

.18 

.20 

.09 

.02 

.36 

.21 

.08 

.14 


COLO.  SPRINGS*  Dec.    3 


('r(s.soii  ( 'on 

Doctor  Jack  Pot... 

i:ikion  Con 

i;i  I'aso 

(Jold  Sovereign 

Golden  Cycle 

(iraiilte 

Isabella     

Mary  McKlnney. . 

Portland 

I'nited  Gold  M.  .  . 
Vindicator 


."Adventure 

.Ahraeek 

.Mgomah 

Allouez 

Ariz.  Com 

.Arnold 

Bingham  Mines     . 

Bonanza 

Butte-Balaklava. 
Calumet  &  Ariz   .  , 
Calumet  &  Hecia 

Centennial 

Copper  Range 

Daly  West       

Davis-Daly 

East  Butte 

Franklin 

Granby 

Hancock 

Hedley 

Helvetia 

Indiana 

Isle  Royale 

Keweenaw 

Lake 

La  Salle 

Mason  Valley 

Mass 

Mayflower 

Michigan 

Mohawk 

New  Arcijdlan 

New  Idria 

North  Butte 

North  Lake 

Ojlbway 

Old  Dominion 

Osceola 

Qulncy 

St.  Mary's  M.  L 

Santa  Fe 

Seneca 

Shannon 

Shattuck-Arlz 

So.  Lake 

So.  Utah 

Superior 

Superior  &  Bost. . . . 

Trinity 

Tuolumne 

U.  S.  Smelting 

U.  S.  Smelting,  pf. , 

Utah  Apex 

Utah  Con 

Utah  Metal 

Victoria 

Winona 

Wolverine 

Wyandot 


N.  Y.  CURBt 


Big  Ledge 

Butte*  N.  Y 

Butte  Detroit 

Caledonia 

Calumet  &  Jerome. . 
Can.  Cop.  Corpn. .  . 

Carlisle 

Cashboy 

Con.  Ariz.  Sm 

Con.  Coppermlnts. . 

Goldfleld  Con 

Goldfleld  Merger.  . . 

Greenmonster 

Hecla  Min 

Howe  Sound 

Jerome  Verde 

Louisiana 

Magma 

Marsh 

M  cK  inney-Dar-Sa. 

Mllford 

Mother  Lode 

Nixon  Nevada 

Ohio  Cop 

Rawley 

Ray  Hercules 

Richmond 

Rochester  Mines. .  . 
St.  Joseph  Lead.. .  . 

Standard  S.  L 

Stewart 

Success 

Tonopah 

Tonopah  Ex 

Trlbulllon 

Troy  Arizona 

United  Eastern     .  . 
United  Verde  Ext... 

United  Zinc 

Utica  Mines 


TORONTO* 


Adanac 

Bailey 

Beaver  Con  

Chambers  Ferland. 

Coniagas 

Hargraves 

Kerr  Lake 

La  Rose 

Lake  Shore 

Min  Corp  of  Can. 

Nlpls.slng 

IVterson  Lake,  .  .  . 

Tcniiskaming 

Wcttlaufcr-Lor..  . . 

DavUison 

Dotni'  I'.xten 

Ddiiu'  Lake 

HcilliiiKcr     

McliUyre 

Newray 

Porcu.  Crown 

Teck-Hughes 

Vipond  

West  Dome 


X  Ab  reported  by  W.  P.  .Snyder  A  Co. 


Fid  prices,    t  Closing  prices     t  Last  quotatlorg. 
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FIG.    1.  CLEANING  UP  IX  A  CVAXIDK   i'LANT 


Zinc-Box  Practice 


By  a.  W.  ALLEN 


The  continued  and  universal  use  of  zinc  shaving 
for  the  precipitation  of  gold  and  silver  from  cya- 
nide solutions  is  indicative  of  the  practicabilitij 
and  advantage  of  that  method.  A  sound  reason 
for  its  retention  is  that  good  results  may  be 
achieved  without  fine  adjustment.  High-grade 
bullion  may  be  obtained  by  simple  methods  of 
control,  one  of  the  principal  advantages  of  the 
system  be'.ng  that  excess  zinc,  used  in  quantity 


THE  continued  utilization  of  zinc  shaving  as  a 
precipitant  of  the  precious  metals  in  a  pregnant 
I  yanide  solution  may  be  adduced  as  a  justification 
for  epitomizing  the  various  improvements  in  method 
which  have  been  evolved  during  many  years  of  prac- 
tice. Until  an  even  more  simple  method  is  introduced 
there  will  be  ample  scope  "or  the  installation  of  zinc- 


to  insure  complete  or  nearly  complete  precipita- 
tion, may  be  screened  off  from  the  valuable  pre- 
cipitate, thus  avoiding  uiidue  contamination  xcith 
base  metal  used  as  a  precipitant,  and  insuring  a 
high-grade  product  without  excessive  refining 
costs.  So  long  as  the  zinc-shaving  method  is  not 
replaced  by  something  even  simpler  and  less 
"fool-proof,"  there  is  little  likelihood  of  its  being 
relegated    to    a    position    of    minor    importance. 


shaving  plants,  especially  among  the  smaller  installa- 
tions. The  zinc-shaving  method  of  gold  and  silver  pre- 
cipitation was  the  first  successful  process,  from  both  the 
commercial  and  metallurgical  aspects;  and  was  an  in- 
tegral part  of  the  original  MacArthur-Forrest  method. 
The  introduction  of  a  number  of  improvements  in 
connection  with  the  use  of  zinc,  aluminum,  and  charcoal 
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dust  has  resulted  in  the  focusing  of  a  considerable 
amount  of  attention  on  the  use  of  a  precipitant  that  may 
be  automaticallj^  added,  in  proper  proportion,  to  the  so- 
lution ;  but  it  must  be  realized  that  an  exact  adjustment 
of  feed,  to  precipitate  a  varying  metal  content,  is  im- 
practicable under  ordinary  conditions.  The  alternative 
is  to  add  an  excess  of  precipitant,  and  so  insure  against 
fluctuations  that  may  occur  in  the  grade  of  the  solu- 
tion. If  the  ore  is  of  variable  grade,  it  is  often  found 
impracticable  to  avoid  either  the  trouble  of  admixture 
of  precious  metal  with  excess  precipitant,  or  the  im- 
perfect precipitation  of  the  metal  on  account  of  occa- 
sional shortage  in  the  supply  of  the  precipitant.  The 
last-mentioned  result  must  usually  be  avoided  at  all 
costs,  because  it  generally  leads  to  an  otherwise  avoid- 
able loss  of  dissolved  gold  or  silver  in  the  residue. 

Powdered  Charcoal  as  a  Precipitant 

The  use  of  an  excess  of  precipitant  is  followed  by  no 
adverse  results  when  gold  or  a  gold  compound  may  be 
precipitated  by  powdered  charcoal.  The  excess  of  pre- 
cipitant does  not  foul  the  solution,  and,  although  the 
extra  ash  produced  naturally  increases  the  cost  of  smelt- 
ing, no  difficulty  is  found  in  separating  the  ash  from 
the  gold  by  means  of  heat  and  simple  fluxes.  With 
metallic  precipitants,  the  necessity  for  the  addition  of 
excess  base  metal  is  often  unavoidable  if  low-grade 
"barren"  solution  is  needed;  and  provision  must  be  made 
for  fluctuation  in  precious-metal  content.  The  primary 
cause  of  such  excess  may  be  fouling  of  the  solution.  The 
secondary  effect  is  the  fouling  of  the  precipitate,  which 
may  be  remedied  by  the  introduction  of  the  necessary 
refining  plant.  In  large  installations  such  a  modifica- 
tion is  often  justified.  In  medium-sized  and  small 
plants  there  is  a  disposition  to  look  for  a  simpler  and 
equally  effective  solution  of  the  problem. 

Combination  Dust  and  Shaving  Precipitation 

When  the  advantage  to  be  gained  by  the  use  of  a 
pulverized  precipitant  for  the  removal  of  the  bulk  of  the 
gold  and  silver  is  recognized,  it  has  been  found  practi- 
cable to  precede  ordinary  zinc-shaving  precipitation  with 
the  use  of  a  zinc-dust  process,  whereby  a  much  higher- 
grade  product  is  obtained  as  a  result  of  the  subnormal 
use  of  the  precipitant  and  the  avoidance  of  an  unneces- 
sary contamination  of  gold  and  silver  with  excess  zinc. 
The  partly  precipitated  solution  is  then  barrenized  by 
being  passed  through  zinc  shavings,  from  which  the 
metals  are  recovered  in  the  usual  way. 

The  conservative  retention  of  zinc  shavings  is  almost 
entirely  due  to  the  fact  that  the  design  and  construction 
of  the  equipment  present  no  difficulties,  and  operation 
and  adjustment  are  exceedingly  simple.  The  economy 
of  the  method,  in  many  instances,  may  be  questioned, 
but  it  possesses  the  great  advantage  of  being  uni- 
versally applicable  as  a  precipitant  in  the  cyanidation 
of  ores  of  almost  every  class,  and  of  solutions  of  even 
the  lowest  grade.  An  immense  surface  of  precipitant 
can  be  provided,  and  excess  zinc  can  be  to  a  large  ex- 
tent removed  from  the  resulting  precious-metal  sludge 
by  simple  screening  or  other  separating  methods. 

In  cyaniding  silver  ores  it  is  practicable  to  operate 
so  that  all  excess  zinc  is  returned  to  the  boxes  after 
the  precipitate  ha.x  been  separated  out  by  means  of 
screening.     A  comparatively  coarse  shaving  is  suitable. 


as  the  problem  of  the  elimiflation  of  excess  zinc  asso- 
ciated with  the  silver  presents  no  difficulties,  and  1-400 
in.  in  thickness  may  be  used.  Even  coarser  cutting  is 
often  found  desirable.  With  gold  ores,  on  the  other 
hand,  there  is  usually  a  variable  amount  of  "short"  zinc 
which  it  is  not  advisable  to  return  to  the  boxes.  This  is, 
therefore,  either  roasted  or  acid  treated.  Under  such 
conditions  it  is  advisable  to  use  a  fine  shaving,  and  1-750 
in.  is  a  thickness  often  adopted.  Owing  to  the  varied 
conditions  prevailing  in  cyanide  work,  it  is  preferable 
to  experiment  with  a  number  of  thicknesses  of  shaving 
before  deciding  as  to  the  type  most  desirable. 

Hints  About  Dressing  Boxes 

One  of  the  commonest  causes  for  zinc-box  trouble 
is  due  to  cloudy  solutions.  For  this  there  is  no  excuse. 
Slime  can  be  separated  by  simple  means,  and  very  fine 
flocculent  material,  remaining  after  opportunity  to  set- 
tle has  been  provided,  should  be  removed  by  means  of  a 
clarifying  press.  The  press  should  be  required  to 
handle  only  exceedingly  fine  matter.  The  amount  of 
this  is  usually  small,  so  that  crystal-clear  solution  is 
always  passing  through  the  boxes,  and  the  filter  press 
needs  cleaning  out  only  occasionally.  Ample  storage 
for  unc4arified  solution  is  advisable;  and  it  is  usually 
practicable  to  erect  the  vat  to  carry  this  at  an  elevation, 
so  that  the  gravity  pressure  will  be  sufficient  to  insure 
continuous  filtration  in  the  press.  A  head  of  from 
15  to  30  ft.  is  usually  ample,  although  a  greater  pres- 
sure may  be  useful  if  an  abnormal  amount  of  obstinate 
'  non-settling  matter  is  found  in  the  solution. 

Calculating  Zinc-Box  Capacity 

Zinc-box  capacity  is  calculated  on  the  basis  of  the 
number  of  tons  of  solution  that  can  be  satisfactorily 
precipitated  per  cubic  foot  of  zinc,  in  position,  per  24 
hours.  This  datum  is  found  empirically,  but  too  much 
reliance  should  not  be  placed  on  the  tests  usually  made 
to  determine  it.  Zinc  boxes  are  cheaply  constructed, 
and  an  additional  two  or  three  compartments,  over  and 
above  the  number  actually  required,  will  be  found  an 
invaluable  aid  in  simplifying  operations  and  in  short- 
ening the  time  of  clean-up. 

Number  of  Zinc-Box  Compartments  i 

May  Be  Varied 

Assuming  ample  capacity,  a  great  saving  of  labor 
will  be  effected  by  adopting  a  system  which  takes  into 
consideration  the  fact  that  the  precipitating  efficiency 
of  a  compartment  of  zinc  shavings  gradually  decreases 
from  the  time  circulation  begins.  If  no  excess  capacity 
is  provided,  the  adjusted  amount  of  zinc  will  suffice  to 
satisfy  precipitation  requirements  for  so  short  a  time 
that  perpetual  dressing  is  unavoidable.  This  is  unde- 
sirable, and  may  be  prevented  by  the  exercise  of  a  little 
forethought. 

A  seven-compartment  box,  such  as  is  illustrated  in 
Fig.  1,  is  one  of  a  number  of  types  in  common  use.  Ex- 
perimentation may  indicate  that  complete  and  satisfac- 
tory precipitation  is  possible  with  four  freshly  packed 
compartments.  Further  empirical  data  should  be  ob- 
tained to  demonstrate  the  period  which  will  ordinarily 
elapse  before  the  barren  solution  gains  in  metal  content, 
on  account  of  the  disintegration  and  short-circuiting 
of  the  solution   and  the  occlusion   of  the  zinc   surface 
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with  deposited  gold  and  Silver.  A  little  investigation 
may  show  that  48  hours  will  elapse  before  there  is  ap- 
preciable rise  in  the  grade  of  effluent  solution.  The  fifth 
compartment  in  the  box  may  then  be  packed;  and,  if 
this  action  staves  off  a  rise  in  metal  content  in  the 
effluent  for  24  hours,  the  sixth  compartment  can  be 
packed  during  the  next  day.  The  work  of  filling  a  clean 
compartment  with  fresh  zinc  is  a  matter  of  only  a  few 
minutes;  and,  by  adopting  a  suitable  modification  of  the 
plan  outlined,  a  considerable  saving  of  labor  may  often 
be  effected,  and  the  liability  of  mechanical  loss  of 
precious  metal  may  be  correspondingly  reduced. 

Concentration  of  Precipitate  Necessary 

An  objection  to  the  aforementioned  plan — that  it 
will  involve  an  undesirable  distribution  of  precious 
metal  over  the  surface  of  a  large  amount  of  zinc — does 
not  hold  good  for  about  half  the  usual  time  between 
clean-ups,  that  is,  during  that  period  which  immediately 
follows  one  of  them.  With  the  approach  of  a  clean-up-, 
it  becomes  necessary  to  dress  the  boxes  more  often, 
and  so  make  conditions  most  favorable  for  the  dispo- 
sition of  the  maximum  amount  of  precious  metal  with 
the  minimum  amoiint  of  zinc.  Therefore,  fresh  zinc 
should  never  be  placed  in  the  first  compartment.  If  a> 
layer  of  coarser  material  is  needed  to  ensure  even  per- 
colation of  the  solution,  or  to  form  a  bed  for  the  short 
zinc  which  has  accumulated,  long  filaments  from  one 
of  the  lower  compartments,  which  are  already  plated, 
should  be  used. 

First  Compartment  Need  Not  Be  Always  Filled 

The  first  compartment  in  a  zinc  box  need  not  always 
be  filled  with  precipitant.  It  is  highly  advisable  that 
the  dissolving  effect  of  the  incoming  solution,  always 
greatest  at  its  first  contact  with  the  shavings,  should 
be  expended  on  short  zinc,  and  this  attacking  action 
should  be  concentrated  on  the  first  compartment  as 
much  as  possible  before  the  clean-up,  and  the  precious- 
metal  sludge  removed  in  a  concentrated  form.  It  is, 
therefore,  better  to  reduce  the  depth  of  fine  material 
in  the  first  compartment,  rather  than  to  add  too  much 
coarse  shavings.  A  considerable  saving  in  time  and  ex- 
pense has  often  been  made  by  regulating  the  box-dress- 
ing operation.?  along  the  suggested  lines. 

Undesirable  Features  in  Zinc-Box  Design 

A  few  types  of  zinc  boxes  may  be  mentioned  in  order 
to  discourage  their  further  use  and  possible  adoption. 
One  of  these  has  a  flat,  level  bottom,  and  cannot  be 
cleaned  up  without  an  inordinate  amount  of  labor.  The 
second  type  has  either  flat  or  sloping  bottom,  but  no 
means  of  drainage.  A  third  undesirable  type  is  of  such 
dimensions  that,  when  dressing  or  cleaning  up,  two 
operators,  one  on  each  side  of  the  compartment,  can- 
not conveniently  reach  all  parts.  A  fourth  type  to  be 
avoided  has  the  bottom  of  each  compartment  sloping 
to  a  central  discharge  point,  which  is,  therefore,  in  an 
inaccessible  position  underneath  the  box.  The  dis- 
charges from  each  compartment  are  directly  connected 
with  a  main  pipe  by  means  of  T-pieces ;  and  flow  is  con- 
trolled by  means  of  wooden  plugs  driven  from  the  inside 
of  the  box,  which  are  accessible  only  when  the  solution 
is  lowered.  Apart  from  the  difficulty,  if  not  impossi- 
bility,   of    regulation    at    clean-up    times,    the    trouble 


which  must  inevitably  occui*  With  heav\*  gold  or  silver 
precipitate  in  an  inaccessible  pipe  can  well  be  imagined. 
A  type  of  zinc  box  that  is  eminently  satisfactory, 
economical  to  operate,  and  neat  in  appearance  is  shown 
in  Fig.  2.  It  will  be  noticed  that  it  is  supported  on  an 
iron  framework  ba.se,  thus  permitting  absolute  cleanli- 
ness underneath.  A  smooth  concrete  floor,  draining 
to  the  clean-up  or  other  sump,  is,  of  course,  a  feature 
of  construction. 

Clean-Up  Practice 

Previous  to  the  clean-up  it  is  advisable  to  operate  the 
boxes  with  a  minimum  of  zinc  consistent  with  satisfac- 
tory precipitation.  Periods  between  dressings  will  be- 
come less  as  the  date  approaches.  The  final  dressing 
before  the  clean-up  should  include  the  moving  up  of  all 
the  zinc  in  the  lower  compartments  of  the  box,  and  the 
cleaning  out  of  the  la.st  three  or  possibly  four  com- 
partments, by  transferring  any  cloudy  solution,  or 
sludge  found  below  the  screen,  to  the  point  of  solution 
intake,  so  that  the  gold  and  silver  precipitate  in  it  can 
be  recovered  at  the  clean-up. 

Just  before  the  clean-up  it  is  often  practicable  to  fill 
two  or  even  three  of  the  lower  compartments  with  fresh 
zinc.  These  will  accumulate  no  appreciable  quantity  of 
metal  during  the  space  of  12  hours  or  so.  When  the 
busy  day  comes,  not  only  will  it  be  unnecessary  to  touch 
these  compartments,  but  it  will  be  possible  to  begin 
the  flow  of  solution  as  soon  as  the  upper  compartments 
have  been  cleaned  out,  and  the  excess  zinc  has  been 
returned. 

Labor  and  Time  Saving  at  the  Clean-Up 

In  most  plants  no  extra  skilled  help  is  available  at 
clean-up  time,  and  attention  must  often  be  divided 
between  the  clean-up  and  regular  routine  duties.  Under 
these  conditions  any  plan  that  insures  labor  saving, 
without  in  any  way  impairing  the  results,  should  be 
encouraged  by  the  superintendent.  If  the  work  con- 
nected with  the  monthly  or  semi-monthly  clean-up  can 
be  distributed  more  evenly  over  the  day  preceding  and 
that  following,  as  well  as  over  the  busy  day  itself, 
operations  will  be  found  to  proceed  much  more  smoothly. 
The  adoption  of  the  suggestions  outlined  in  the  pre- 
ceding paragraph  resulted  in  a  saving  of  12  hours  in 
cleaning-up  operations  in  one  plant,  with  the  very 
reverse  to  impairment  of  efficiency.  The  zinc  boxes 
4vere  all  in  operation  before  noon  on  the  opening  day 
of  the  clean-up,  whereas  previous  practice  had  invari- 
ably resulted  in  delays  that  postponed  transference  of 
unpressed  precipitate,  the  teasing  of  zinc,  and  the  pack- 
ing of  the  boxes  far  into  the  night.  When  important 
work  is  afoot,  attention  should  be  paid,  in  preliminary 
planning,  to  that  arrangement  of  routine  which  elimi- 
nates the  unnecessary,  so  that  the  chaos  that  too  often 
accompanies  a  clean-up  may  be  avoided. 

Distribution  of  Zinc  at  Clean-Up  Time 

The  half-tone  at  the  beginning  of  this  article  is  an 
excellent  illustration  of  what  should  be  avoided.  The 
boxes  were  erected  so  that  the  operator  must  stand  in 
a  back-breaking  attitude  to  do  his  work;  and  a  use  for 
the  valve  placed  on  each  of  the  exit  pipes  can  be  known 
only  to  the  designer.  The  number  of  tubs  of  plated 
zinc  standing  around  and  piled  on  top  of  the  boxes  is 
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reminiscent  of  the  confusion  that  often  exists  when  an 
inexperienced  hand  is  setting  out  on  a  journey,  and,  as 
a  preliminary,  has  surrounded  himself  with  his  numer- 
ous effects  before  beginning  to  pack  his  trunks. 

Little  or  no  long  zinc  need  be  removed  from  the  box 
in  most  instances.  The  adoption  of  a  logical  system 
will  obviate  a  great  amount  of  labor,  and  save  time  and 
temper.  It  may  be  assumed  that  the  contents  of  the 
first  two  compartments  are  fairly  well  down  when  the 
work  begins.  Immediately  after  the  solution  (or  cleans- 
ing water)  has  been  shut  off,  the  amount  of  liquor  in 
these  two  compartments  should  be  reduced  to  a  mini- 
mum, so  that  only  sufficient  remains  to  make  the  wash- 


J 
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FIG.    2.      CROSS    AND   LOXGITUDIXAI^    SECTION   OF   WELL- 
DESIGNED   ZINC   BOX 

ing  of  any  long  zinc  effective.  The  liquid  may  be  low- 
ered by  bucketing  the  surplus  over  the  edge  of  the 
first  compartment,  so  that  it  passes  into  the  bottom  of 
the  second,  and  so  on.  Any  coarse  zinc  remaining  in 
the  first  compartment  is  then  washed,  before  the  screen 
is  raised,  and  transferred  to  the  second  compartment. 
As  soon  as  practicable  the  valve  or  plug  on  the  outlet 
pipe  is  opened,  and  the  contents  of  the  compartment 
are  flushed  to  the  clean-up  sump,  over  which  the  neces- 
sary sieve  is  placed. 

The  screen  to  support  the  zinc  is  washed  with  a 
spray,  and  replaced ;  and  repacking  is  begun.  A  layer 
of  plated  zinc,  taken  from  a  lower  compartment,  forms 
a  suitable  bed,  after  which  the  coarse  zinc  is  replaced, 
and  the  compartment  finally  filled  with  washed  zinc 
from  the  second  compartment,  which  is  then  cleaned 
out  and  filled  in  the  same  way.  In  lowering  the  solu- 
tion level  in  subsequent  compartments,  any  slightly 
cloudy  liquid  encountered  can  be  returned  to  the  first 
compartment. 

The  cleaning-up  of  anj^  number  of  units  is  merely  a 
question  of  duplicating  the  method  described.  It  is 
entirely  unnecessary  to  permit  trays  and  tubs  of  oxi- 
dized steaming  zinc  to  remain  exposed  in  the  manner 
frequently  to  be  observed.  Except  as  to  the  treatment  of 
the  material  in  the  first  compartment,  already  detailed, 
all  zinc,  as  soon  as  washed,  should  be  immediately 
packed  in  another  compartment. 

New  Zinc  Addition  Often  Unnecessary 
AT  Clean-Up  Tlmk 

If  the  practice  of  cleaning  out  and  filling  up  the  final 
compartments  just  before  the  clean-up  is  adopted,  it 
will,  unless  a  considerable  amount  of  zinc  is  removed, 
obviate  the  necessity  for  the  handling  of  new  zinc,  or, 
in  any  event,  only  a  small  (juantity  will  be  necessary 
on  the  day  the  Vjoxes  are  cleaned  out.  One  or  two 
empty  compartments  may  be  left  in  the  center  of  the 
box,  but  this  is  of  no  consequence,  and  the  regular 
arrangement  can  be   resumed  as  soon   as  the  clean-up 


is  over  and   there  is   opportunity   to   attend   to   unim- 
portant and  temporarily  deferred  details. 

Rate  of  Solution  Flow  Through  Zinc  Box 

An  important  factor  in  successful  operation  is  correct 
rate  of  flow  of  solution  through  the  zinc  box.  Th( 
supply  pipe  is  not  invariably  under  a  constant  head,  sc 
that  it  is  impossible  to  adjust  the  amount  of  solutior 
entering  the  box  according  to  the  position  of  the  hand- 
wheel  on  the  valve.  Usually  the  level  of  the  liquor  ir 
the  last  compartment  is  taken  as  a  rough  indication 
or  the  exit  pipe  is  plugged  so  that  only  a  certain  amouni 
will  pass  through.  All  these  methods  are  unsatisfac 
tory.  A  rapid  method  of  computing,  with  tolerabk 
accuracy,  the  rate  of  flow  in  fluid  tons  per  24  hours  i; 
imperative,  so  that  this  may  be  adjusted  to  conform  t( 
the  condition  and  quantity  of  zinc  in  the  box.  Create) 
attention  to  this  detail  results  in  a  saving  of  cyanid* 
and  zinc,  and  insures  uniformity  in  grade  of  tai 
solution. 

Rate  of  Flow  Based  on  Weir  Measurement 
Formulae 

Realizing  that  the  ordinary  compartment,  with  n 
leveled  overflow,  presented  unusual  opportunities  for 
estimation,  by  means  of  the  ordinary  weir  formulae,  o: 
solution  passing,  I  once  decided  to  control  the  flov 
by  regulation,  after  measuring  the  height  of  the  liqui( 
at  the  back  of  the  last  compartment,  as  compared  witl 
the  level  of  the  partition  at  the  point  of  overflow.  Owinj 
to  the   comparatively   narrow   limits   of   rise   and   fall 


fig.   3.      RECORDER  SO  GRADUATED  AS  TO   IND1C.\TB 
solution  FLOW^ 

direct  estimations  proved  to  be  impracticable,  but  re 
suits  would  have  been  better  had  the  overflow  wirV'h  fo 
this  particular  compartment  been  constricted  to  a  feA 
inches.  The  measurements  were  made  by  means  of 
burette  with  stopper  removed,  placed  in  the  compart 
ment.  Inside  this  there  was  a  float  indicator,  on  th 
top  of  which  a  wire  finger  indicated  the  rise  or  fa 
by  means  of  a  scale  on  the  outside  of  the  burette. 

None  of  the  well-known  tables  in  various  engineei 
ing  pocket  books,  or  treatises  On  hydraulics,  were  c 
any  value  for  weir  measurements  of  a  fraction  or  so  f 
an  inch  in  water  depth,  and  attempts  to  compute  a  ne 
formula  which  would  give  consistent  and  truthful  ri 
suits  for  very  low  heads  were  unsuccessful.  It  w; 
therefore  decided  to  graduate  the  recording  apparati 
Ijy  means  of  figures  obtained  empirically.     For  this  pu 
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).se  a  cubic  foot  measure  was  taken  and  the  tonnage 
ilculated  by  time  according  to  the  table  presented 
arewith.  A  recorder  was  built,  as  shown  in  Fig.  3, 
hich  could  doubtless  have  been  improved  upon  had 
3tter  facilities  existed. 


ABLE    FOR    CALCULATING 
PER  24  HOURS  BY  TI 
1-CU.FT. 


econds 

1 

2 

3 

4 

5 

6 

7 

8 

9 
'  10 

I  12 

I  13 
14 

'  15 
16 
17 

18 
19 

20 


Tons  per 

24  Hours 

2700 

1350 

900 

675 

540 

450 

386 

337 

300 

270 

245 

225 

207 

193 

180 

169 

159 

150 

142 

135 


Seconds 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 


APrROXIM 
ME  TAKEN 
MEASURE 

Tons  per 
24  Hours 
128 
123 
117 
112 
108 
104 
100 

96 

93 

90 

87 

84 

82 

80 

77 

75 

73 

71 

69 

67 


ATE  FLUID  TONS 
TO  FILL  A 


Seconds 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


Tons  per 
24  Hours 

66 

64 

63 

61 

60 

59 

57 

56 

55 

54 

53 

52 

51 

50 

49 

48 

47 

47 

46 

45 


Efficient  control  of  solution-flow  through  zinc  boxes 
s  a  matter  of  considerable  importance.  The  quantity 
md  condition  of  the  zinc  varies  from  day  to  day,  and 
lutomaticity  is  consequently  impracticable.  A  method 
:)f  direct  reading  shoujd  therefore  be  welcomed. 


Ontario  Mines  Production  in  1918 

The  returns  received  by  the  Ontario  Bureau  of  Mines 
'from  the  smelteries,  refining  works,  and  metalhferous 
mines  of  the  province  for  the  nine  months  ended  Sept. 
30,  1918,  are  summarized  in  the  accompanying  table, 
which,  for  purposes  of  comparison,  gives  figures  for  the 
corresponding  period  in  1917: 

SUMMARY  OF  ONTARIO  MINES  PRODUCTION,  FIRST  NINE 
MONTHS,  1918 

Product                                                               1917  1918 

Gold,   oz 326,779  (a)  332,644  (a) 

Silver,   oz 15,236,002  13,1 4.'), 596 

Cobalt,     metallic,     lb 295,866  317.291 

Copper,    metallic,     lb 359,713 

Xickel,    metallic,     lb 166,921  582,992 

Nickel    oxide,    lb 10,831  5,592 

Cobalt,    oxide,    lb 276,769  397, 72S 

Other  cobalt  and  nickel  compounds,  lb.       276,217  367.923 

Molvbdenite,    lb 65,827  43,631 

Lead,    pig,    lb 1,080,000  1,291,571 

Nickel    in    matte,    tons ,         31,064  33,508 

Copper    in    matte,    tons 15,928  17,052 

Copper  ore,   tons    2,658  16 

Iron    ore,    tons 138.808  164,243 

Pig   iron,    tons 513,232  541,564 

In  1917  nickel  and  copper  in  tlie  foim  of  matte  were  valued  at 
25  and  20c.  per  lb.  respectively.     For  1918  the  values  have  been 
placed  at  30c.  for  nickel  and  20c.  for  copper. 
[      (c)     Estimated  by  dividing  value  by  $20.67. 

Gold  production  has  been  well  maintained  for  the 
period,  considering  adverse  war  conditions,  which  have 
been  aggravated  rather  than  improved  during  1918. 
The  signing  of  the  armistice  on  Nov.  11  will  have  the 
effect  of  releasing  men  almost  immediately  from  mu- 
nition plants,  and  this  will  tend  to  relieve  the  labor 
shortage  which  the  mining  industry  as  a  whole  has  ex- 
perienced. Tfte  value  of  the  output,  $6,875,766,  exceeds 
that  for  the  i  )rresponding  period  in  1917.  This  was 
produced  from  U.185  tons  of  ore  milled.  In  addition, 
65.939  oz.  of  silver,  worth  ?64,029,  was  recovered.  The 
Hollinger  and  the  Mclntyre  mines  continue  to  be  the 
largest  producer,  the  output  respectively  being  valued 
at  $4,685,586  and  $1,206,875.  New  producers  this  year 
include  the  Davidson,  at  Porcupine;  the  Patricia,  at 
Boston  Creek,  and  the  Lake  Shore,  at  Kirkland  Lake. 


From  the  la.st  mentioned,  since  milling  operations 
started  in  March,  11,253  tons  of  ore  was  treated,  with  a 
recovery  in  gold  and  silver  of  $271,265,  or  $24.10  per 
ton.  At  the  Boston  Creek  a  new  find  of  gold  telluride 
on  the  Miller  Independence  has  attracted  a  great  deal 
of  attention  to  this  camp. 

Despite  a  decline  in  ounces  produced,  the  output  of 
silver  for  the  first  nine  months  of  1918,  if  maintained 
for  the  rest  of  the  year,  will  probably  equal  in  value 
that  of  any  other  year  in  the  history  of  the  Cobalt  camp. 
The  average  New  York  price  of  metal  for  the  period  was 
95.21  c.  per  oz.,  the  present  price  of  silver  being  $1.01  i. 
Mines  shipping  750,000  oz.  or  over  are  Nipissing,  Min- 
ing Corporation  of  Canada,  Kerr  Lake,  and  O'Brien. 
Shippers  this  year  to  date  include  mines  that  have  been 
idle  for  some  time.  Among  them  are  the  Edward.s  & 
Wright,  Ltd.,  operating  the  Green  Meehan,  at  North 
Cobalt;  the  Silver  Eagle  and  Keeley  mines,  in  South 
Lorrain,  and  Peterson  Lake.  Many  of  the  mines  are 
now  treating  slimes  and  tailing  dumps  by  flotation 
methods. 

The  southern  Ontario  refineries  treated  2758  tons  of 
ore,  1208  tons  of  concentrates,  and  1847  tons  of  resi- 
dues, with  a  recovery  of  3,655,975  oz.  of  silver,  in  ad- 
dition to  cobalt  and  nickel  in  the  form  of  metal,  oxides, 
and  other  compounds  of  these  metals.  About  one-third 
of  the  output  of  cobalt  metal  by  the  Deloro  Smelting 
and  Refining  Co.  was  used  in  the  production  of  "stel- 
lite."  Nickel  metal  from  silver-cobalt-nickel  ores  was 
marketed  to  the  extent  of  224,787  lb.,  worth  $8'9,275. 

The  only  copper-ore  shipment  wa.s  a  trial  lot  by  the 
Hudson  Copper  Co.,  of  Havilah.  High  operating  costs, 
increased  freight  rates  and  smelting  charges,  and  lack 
of  a  customs  smeltery  within  the  province  contribute 
to  make  copper  mining  unprofitable  at  present.  As  a 
result  of  the  operations  at  the  new  Port  Colborne  re- 
finery of  the  International  Nickel  Company  of  Canada, 
there  was  a  production  of  metallic  nickel  and  copper 
from  nickel-copper  matte.  The  refinery  started  last 
July,  and  up  to  the  end  of  September  had  produced 
358,205  lb.  of  nickel  and  359,713  lb.  of  copper.  The 
Copper  Cliff  and  Coniston  smelteries  treated  1,141,089 
tons  of  ore,  producing  therefrom  64,926  tons  of  matte, 
containing  33,688  tons  of  nickel  and  17,232  tons  of 
copper. 

The  production  of  pig  lead  was  in  excess  of  the  1917 
output,  but  a  lower  price  prevailed.  The  only  mine  and 
smeltery  operating  is  that  of  the  James  Robertson  Es- 
tate, at  Galetta,  on  the  Ottawa  River.  The  entire 
product  is  shipped  to  the  headquarters  of  the  company 
at  Montreal.  The  output  of  molybdenite  concentrates 
shows  a  decrease.  Molybdenum  is  one  of  the  war 
metals,  and  as  a  result  of  the  armistice  the  demand 
has  declined.  Early  in  the  year  the  International 
Molybdenum  Co.,  of  Orillia,  and  the  Tivani  Electric 
Steel  Co.,  of  Belleville,  produced  ferromolybdenuni 
to  the  extent  of  19,410  lb.,  worth  $59,153.  Elec- 
tric Foundries,  Ltd.,  of  Orillia,  produced  in  experi- 
mental work  1800  lb.  of  ferromanganese.  This  last- 
mentioned  company  and  the  Tivjuii  company  are  now 
engaged  in  the  electric-furnace  production  of  low  phos- 
phorus pig  iron. 


Remember  the  Comfort  Fund  of  the  27th  ijugineerB, 
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Feeding  Flotation  Oil  in  the  Coeur  d'Alenes 


By  C.  T.  rice 


Some  flotation  oils  flow  freely  and  can  be  dripped 
by  simple  7neans  into  the  pulp  stream  in  even  and 
regular  quantity.  In  this  paper  various  methods 
ayid  contrivances  adopted  to  insure  a  regular  sup- 
ply, of  the  proper  quantity,  of  the  various  classes 
of  oil,  are  described  and  comment  made  thereon. 


AS  THE  oils  used  in  the  Coeur  d'Alenes  are  prac- 
l\  tically  all  easy-running,  clean  oils,  such  as  No. 
X  A.  5  G.  N.  S.  pine  oil,  No.  2  Cleveland-Cliffs  hard- 
wood creosote,  No.  8  G.  N.  S.,  No.  350  Pensacola  and 
pine  tar  oils,  they  are  generally  dropped  in  the  pulp 
from  a  can  through  an  ordinary  cock.  At  a  few  of  the 
mills,  feeders  are  used.  One  of  the  best  of  these  is  the 
pump  used  at  the  Gold  Hunter  plant.  Others  are  on  the 
displacement  idea  first  adopted  in  the  district  by  Mike 
P.  Dalton,  at  the  Frisco  plant,  when  difficulty  was  ex- 
perienced in  feeding  the  oil  regularly  and  in  a  small 
enough  amount.  In  such  displacement  feeders,  water  is 
dropped  through  a  pipe  that  carries  it  underneath  the 
oil  in  the  can  that  feeds  it  to  the  pulp.  Thus,  by 
regulating  the  drip  of  the  water,  the  feed  of  the  oil  is 
also  regulated.  When  a  collector  oil,  as  a  heavy  creo- 
sote, is  to  be  fed,  it  is  often  mixed  with  enough  No.  5 
pine  or  other  light  oil  to  make  it  lighter  than  water. 
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FIG.  1.     DALTON  OIL  FEEDER 

and  then  fed  to  the  pulp  by  displacement.  The  favorite 
proportion  is  80'',  pine  oil  to  20'^  heavy  creosote.  Often 
it  is  n*t  desirable  to  have  any  more  of  the  lighter  oil  in 
the  pulp  than  is  already  in  it  when  the  collector  is  added. 
When  that  is  the  case,  the  displacement  feeder  can  still 
be  used  by  making  up  a  salt  solution  of  sufficient 
strength  to  float  the  heavy  oil.  Then  the  oil  can  be  dis- 
placed by  dropping  this  solution  into  the  oil  well.  This 
method  of  feeding  heavy  oil  was  used  at  the  Bunker  Hill 
&  Sullivan  plant*  when  different  oils  were  being  tried  on 
Bunker  Hill  ore. 


The  Dalton  type  of  feeder  used  at  the  Hercules  plant 
to  feed  oil  to  the  different  compartments  of  the  five-cell 
Janney  machines  treating  granular  slime  is  shown  in 
Fig.  1.  Sight  glasses  are  used  on  the  oil  wells  of  one  of 
the  feeders  to  show  the  amount  of  oil  that  is  in  each  of 
them  at  any  time,  but  it  has  not  been  found  to  be  of 
sufficient  advantage  to  warrant  its  installation  on  the 
latest  type. 

A  pipe  carries  water  to  an  upper  box,  which  constantly 
overflows  so  as  to  keep  the  pressure  the  same  at  all  times 
upon  the  different  cocks  from  which  the  water  is  dripped 


FIG.  2.  OIL  FEEDER  USED  AT  GOLD  HUNTER  PLANT 

into  the  oil  boxes  below.  The  pipe  that  catches  each 
water  drip  enters  the  oil  well  at  the  side  and  near  the 
top,  and  then  goes  down  through  the  oil  almost  to  the 
bottom  of  the  well,  so  as  to  displace  the  oil  without 
mixing  with  it.  Each  oil  well  has  a  drain  pipe  through 
which  the  water  is  drawn  off  when  more  oil  must  be 
added  to  the  well.  At  the  Hercules  plant,  the  oil  used  in 
the  different  flotation  machines  is  piped  to  the  feeders 
from  a  large  steel  tank  at  the  top  of  the  mill,  into  which 
oil  is  loaded  from  the  upper  railroad  track,  a  tank  car  at 
a  time.  This  is  an  especially  convenient  and  economical 
way  of  handling  the  oil  when  much  is  used. 

Details  of  the  construction  of  the  oil  feeder  used  at 
the  Gold  Hunter  plant  are  shown  in  Fig.  2.  The  feeder 
consists  of  a  steel  base  plate  A,  10-in.  long  by  4  in.  wide 
by  i-in.  thick,  bolted  to  a  timber.  On  this  is  attached 
the  brass  pump  cylinder  B,  and  the  bearings  /,  that 
carry  the  drive  shaft  F.  On  this  shaft  is  bolted  the' 
pulley  J  and  the  cam  E,  which  is  nothing  but  a  cylin- 
drical disk  mounted  eccentrically  on  the  driving  shaft. 
This  disk  operates  against  another  disk,  G,  shrunk  on  the 
end  of  the  pump  plunger  C.  The  forward  travel  of  this 
plunger  is  effected  by  the  push  of  the  eccentric  disk 
against  the  disk  end  of  the  plunger.    Its  reverse  motion  ' 
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1  effected  by  a  spiral  spring  which  surrounds  the  plun- 
>r  guide  box  D  and  seats  against  the  end  of  the  cyl- 
•der.      Stroke   adjustment    is   made   by   the   screw  H, 

hich  is  mounted  in  a  small  pedestal  carried  by 
ve  base  plate  and  which  regulates  the  travel  of  the 
unger  and  the  amount  of  the  oil  fed.    The  guide  barrel 

is  made  of  brass  and  screws  into  the  end  of  the  cyl- 
ider  B.  This  cylinder  is  made  by  boring  out  a  barrel 
ir  the  plunger  in  one  end  of  a  brass  block  and  then  con- 
3cting  this  cylinder  pocket  by  f\-in.  ducts,  N,  with  g-in. 
bles,  L  and  M,  bored  down  from  the  top  to  receive  i-in. 
alls  that  act  as  valves  to  the  pumps. 

The  oil  enters  the  pump  through  duct  K,  ,\  in.  in 
iameter,  drilled  from  the  side  to  connect  with  valve 
Dcket  L  and  tapped  to  receive  a  }-in.  pipe.  The  oil 
ischarges  through  the  top  of  valve  pocket  M,  which  is 
Iso  tapped  to  receive  a  i-in.  pipe.  Valve  pocket  L  is 
milarly  tapped,  and  is  closed  with  a  plug  as  soon  as  the 
teel  ball  that  serves  as  the  valve  has  been  put  into  the 
alve  pocket. 

The  feature  of  the  pump  is  that  it  has  no  stuffing  box 
nd  uses  steel  balls  for  valves.  It  is  simple  in  construe- 
on  and  design,  and  its  parts  are  easily  accessible.  The 
lunger,  cylinder,  and  guide  barrel  may  at  first  seem 
)ng,  but  they  must  be  nriade  so  in  order  to  give  the  pump 
)ng  life.  In  the  absence  of  a  stuffing  box,  dependence 
8  placed  entirely  upon  the  long,  tight  fit  between  the 
lunger,  cylinder,  and  barrel  guide.  At  first  this  barrel 
uide  was  made  much  shorter  than  shown,  but,  owing  to 
he  side  thrust  developed  by  the  friction  between  the 
.riving  disk  and  the  end  disk  of  the  plunger,  side  wear 
vas  such  that  in  about  four  months  the  barrel  guide  had 
0  be  renewed.     A  long  guide  barrel  was  then  adopted, 


FIG.    3.      DRIP   OIL   FEEDER 

and  the  pump  has  now  run  a  year  and  a  half  without  re- 
quiring any  renewal  and  with  little  appreciable  wear. 

The  driving  shaft  is  belted  so  as  to  run  at  about  14 
r.p.m.,  and  the  control  screw  is  adjusted  so  that  there 
is  a  travel  to  the  plunger  from  J  to  ]  in.,  according  to 
the  amount  of  oil  needed  by  the  pulp.  Advantages  in 
this  pump  are  simplicity  and  positiveness  of  the  feed, 
as  well  as  its  ease  and  delicacy  of  adjustment. 

A  simple  and  satisfactory  oil  feeder  is  the  drip  wheel 


(Fig.  3)  used  by  H.  M.  Throndson  at  the  Sweeney  plant. 
This  consists  of  a  belt-driven  wooden  hub  into  which 
bent  baling-wire  spokes  are  inserted.  These  spokes  dip 
into  an  oil  pan  and  drop  the  oil  as  they  reach  the  launder 
that  feeds  the  pulp  to  the  emulsifying  Pachuca.  This 
feeder  is  simple  and  effective,  and  the  number  of  drops 
is  easily  changed  by  adding  or  taking  out  spokes  or  by 


FIG.    4.      OIL   DROl'   SPLITTER 

altering  the  speed  at  which  the  hub  rotates.  The  feed 
pan  can  be  supplied  by  drip  from  another  pan,  through 
a  cock,  or  in  several  other  ways,  but  probably  best  by 
drip  from  a  feed  can.  This  wheel  can  be  used  to  feed 
any  kind  of  oil,  light  or  heavy. 

An  effective  way  of  splitting  the  oil  feed  that  may 
prove  of  utility  has  been  devised  by  Mr.  Throndson. 
This  drop  splitter  (Fig.  4)  is  made  by  taking  a  *-in.  pipe 
and  cutting  away  half  of  it  for  a  distance  of  about  4  in. 
along  the  middle.  The  pipe  is  then  bent  back  so  that  the 
two  legs  form  an  angle  of  about  90=  with  each  other. 
The  edge  formed  by  the  bend  is  then  filed  to  a  knife 
edge,  and  the  splitter  is  so  mounted  that  the  drop  will 
fall  on  this  edge  and  be  cut  in  two. 


Chino  Copper  Co. 

The  28th  quarterly  report  of  the  Chino  Copper  Co., 
covering  the  months  of  July,  August,  and  September. 
1918,  shows  that  932,000  tons  of  ore  was  treated,  being 
an  average  daily  tonnage  of  224  more  than  for  the 
second  quarter.  The  average  copper  content  of  the  ore 
was  1.6233^,  as  compared  with  1.5773^  for  the  pre- 
vious quarter.  The  gro.ss  production  of  copper  con- 
tained in  concentrate  from  milling  operations  is  given 
as  10,449,195  lb.,  but  it  is  probable  that  19.449,195  lb. 
is  the  correct  figure.  This  compares  with  19.030,992  lb. 
extracted  during  the  previous  quarter.  Total  income 
for  the  period  amounted  to  $1,035,749.22.  of  which 
$869,980.00  was  distributed  as  dividends. 
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Australian  Metal  Associations  and 

Small  Mines 

Melboltine  Correspondence 

Lead,  zinc,  copper,  and,  probably,  tin  are  now  being 
handled  in  Australia  by  the  respective  "Metal 
Associations."  They  arrange  all  exports  and  sales. 
During  the  scarcity  of  ships,  these  associations  have 
been  invaluable  in  securing  f.o.b.  contracts.  How^ever, 
through  no  fault  of  the  Associations,  the  owners  of 
small  mines  have  not  benefited  by  these  f.o.b.  contracts 
to  anything  like  the  same  extent  as  have  the  operators 
of  Earge  mines. 

The  large  mines  have  been  able  to  join  the  large 
smelting  works,  and  so  obtain  the  lowest  treatment 
charges.  The  .small  mine  cannot  do  so.  The  owner 
of  the  small  mine  must  sell  his  ore  to  one  lead  works, 
or  to  one  copper  works,  as  there  is  today  only  one 
custom  plant  for  each  kind  of  ore  within  the  common- 
\\ealth.  The  operating  costs  of  smelting  works  have 
risen  along  with  all  other  costs,  and  their  charges 
have  necessarily  .been  raised  also.  The  owner  of  the 
small  mine  finds  that  his  own  costs  have  also  risen,  and 
that  today,  in  spite  of  the  high  metal  prices,  his 
margin  of  profit  is  rather  less  than  in  pre-war 
times.  As  an  example,  a  lead  concentrate  of  66%  lead, 
20  oz.  silver,  14 ^c  sulphur,  and  6^c  zinc  was  worth 
approximately  £9  13s.  per  ton  net  return  at  works 
in  May,  1914,  and  in  May,  1918,  it  was  worth  £14  15s. 
The  percentage  of  increase  in  net  return  is  about 
balanced  by  the  percentage  of  increase  in  charges,  which 
were  £4  14s.  6d.  in  1914  and  are  now  £7  5s.  3d.  per  ton. 
The  owner  of  the  small  mine  needs  to  make  a  larger 
profit  than  the  operators  of  the  large  mine,  as  his  quan- 
tity of  material  handled  and  general  scale  of  operation 
are  so  much  less.  His  costs,  moreover,  are  higher 
than  are  those  of  the  large  mines,  as  his  methods  and 
equipment  are  necessarily  less  eflScient.  Thus,  the 
owner  of  the  small  mine  is  forced  to  put  back  a  far 
greater  proportion  of  his  profits  into  development  than 
is  necessary  in  the  case  of  the  larger  mine,  as  his 
reserves  of  ore  are  small. 

The  future  of  the  Australian  mining  industry  is 
bound  up  with  that  of  the  small  mines,  for  they  are 
the  potential  "new  producers."  If  some  of  them  do  not 
become  large  mines,  the  industry  is  bound  to  languish. 
Investors  are  loath  to  embark  on  new  enterprises  while 
the  effect  of  the  "peace  gap"  on  the  prices  of  metals  is 
still  so  uncertain.  They  cannot  see  how  any  substantial 
fall  in  costs  and  returning  charges  can  compensate  for 
the  expecte(^  fall  in  metal  prices. 


Australian  Tin  Production 

Sydney  Correspondence 

A  review  of  Australian  tin  production  during  the 
last  25  years  shows  some  curious  fluctuations.  Thu.s, 
ir  1894,  with  tin  at  £68,  about  5800  long  tons  was 
won,  while  in  1898  the  yield  was  only  2400  tons,  al- 
though the  price  of  tin  averaged  £71.  The  maximum 
amount  produced  was  in  1906,  when,  with  tin  at  £180, 
about  6500  tons  was  exported.  It  would  seem  logical 
for  the  output  to  vary  with  the  price  of  tin;  nevetthe- 
le.ss  in  1910,  with  tin  at  £156,  there  was  a  production 


of  4500  tons;  in  1916-17,  with  tin  over  £200,  only  about 
2600  tons  was  produced,  and  last  year,  1917-18,  with 
tin  nearer  £400  than  £300,  the  production  was  approxi- 
mately 3600  tons.  The  last  two  periods  are  from  June 
30;  the  others  are  to  Dec.  31. 

In  the  period  from  1894  to  1898,  tin  dredging,  as 
now  practiced,  was  unknown.  New  Zealand  dredging 
methods  were  tried,  adapted,  and  gradually  imp';oved, 
and  the  alluvial  ground,  too  poor  for  the  old  methods, 
became  valuable.  The  maximum  yield  of  1906  marked 
the  end  of  the  cheap  dredging  and  hydraulicking  meth- 
ods, especially  in  the  old  tin  fields  which  were  formerly 
hand-worked  by  diggers.  The  alluvial  deposits,  both 
virgin  and  old,  have  been  gradually  worked  out. 

With  tin  selling  at  a  price  in  excess  of  £200  in 
1916-17,  the  low  yield  was  caused  by  the  combined 
effect  of  increased  costs  due  to  war,  and  decreasing 
alluvial  areas,  as  well  as  the  absence  of  new  fields. 
The  increase,  only  1000  tons  (from  2600  to  3600)  in 
1917-18  indicated  the  maximum  production  of  the  known 
tin  deposits,  under  the  stimulus  of  record  prices. 

Tin  at  a  selling  price  of  £400  per  ton  meant  that 
ground  yielding  only  half  the  tin  per  cu.yd.  was  profit- 
able as  compared  with  the  conditions  in  1910.  One. 
would  expect  under  these  circumstances  that  many 
alluvial  and  lode  mines,  hitherto  unworkable,  would 
come  into  production.  No  doubt,  if  there  were  any 
stability  to  the  high  prices,  a  large  am.ount  of  such 
ground,  now  idle,  would  have  been  opened.  It  takes 
time  to  sample  and  equip  the  low-grade  deposits,  and 
capital,  on  any  large  scale,  is  shy,  and  the  continuance 
of  high  prices  is  uncertain. 

The  truancy  records  of  the  public  schools  in  some 
parts  of  New  South  Wales,  Queensland,  and  Tasmania 
reflect  the  effect  of  high  tin  prices.  The  local  boy 
reckons  that  Is.  for  a  jam  tin  of  ore  is  well  worth 
the  risk  of  the  cane. 

Up  to  this  year,  tin  has  been  unrestricted  in  Australia. 
In  the  future,  the  entire  tin  production  will  be  han- 
dled by  one  Australian  firm  of  metal  buyers.  The 
conclusion  is  that  without  new  discoveries  the 
Australian  output  will  fall  in  spite  of  high  pricea. 
The  possibility  of  new  tin  fields  being  discovered  in 
the  unprospected  half  of  the  continent  is  good. 
Favorable  indications  are  not  wanting,  but  the  pros- 
pectors are  few  and  old.  j 


Ray  Consolidated  Copper  Co. 

The  29th  quarterly  report  of  the  Ray  Consolidated 
Copper  Co.,  covering  the  months  of  July,  August,  and 
September,  1918,  shows  that  845,400  tons  of  ore  was 
milled,  containing  1.602%  copper.  The  average  daily 
tonnage  is  9189,  as  compared  with  9690  for  the  pre- 
vious quarter.  The  decrease  was  due  to  floods  and  the 
shutting  down  of  the  mill  for  six  days.  The  mill  ex- 
traction was  75.18%,  as  compared  with  75.81%  for 
the  previous  three  months.  The  gross  production  of 
copper  contained  in  concentrate  was  20,358,589  lb.,  and 
the  total  income  was  $883,348.34.  Dividends  absorbed 
$1,182,884.25,  leaving  a  deficit  for  the  quartei  of 
$299,535.91. 


The  Fourth  Liberty  Loan — The  Committee  on  Mining  of 
the  Rainbow  Division  of  the  Fourth  Liberty  Loan  took  third 
place  with  $55,000,000  raised  in  subscriptions. 
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Standardization  of  Mining  Methods 
V— Fire  Protection  for  Metal  Mines' 


By  CHARLES  A.  MITKEf 


Various  causes  are  responsible  for  the  35  acUve 
mine  fires  that  have  occurred  in  the  Southwest 
in  recent  years.  The  methods  used  by  the  differ- 
ent companies  to  combat  fires  are  likeiuise  varied, 
some  of  the  features  being  open  to  question  as  to 
their  efficacy.  Mr.  Mitke  outlines  a  method  of 
protection  against  fires,  as  well  as  -of  procedure 
ivhen  they  occur,  that  may  be  found  acceptable  as 
a  standard.  The  subjects  of  fires  in  shafts  and 
stations  and  of  those  in  workings  are  treated  sep- 
arately. Advantages  of  mechanical  ventilation 
as  an  aid  in  fire  fighting  are  again  pointed  out. 

FIRES  are  the  greatest  hazards  encountered  in  the 
development  and  operation  of  mines.  The  loss  of 
life,  damage  to-  property,  and  utter  disorganization 
of  regular  routine  which  frequently  accompany  them 
make  them  occurrences  to  be  dreaded  by  mining  organ- 
izations. The  period  of  confusion  immediately  follow- 
ing their  discovery  and  preceding  the  time  when  an  or- 
ganized method  of  attack  shall  have  been  planned  is 
generally  the  most  critical,  due  to  the  lack  of  definite 
working  plans ;  men  frequently  expose  themselves  un- 
necessarily and  often  incur  serious  injuries,  which  at 
times  prove  fatal. 

During  recent  years  there  have  been  approx- 
imately 35  active  mine  fires  in  the  Southwest.  Twelve 
of  these  were  shaft  fires,  but  the  majority  occurred  in 
stopes,  or  in  drifts  and  raises  directly  connected  with 
stopes. 

Causes  of  Mine  Fires  Varied 

Fires  result  from  many  causes,  among  which  are  de- 
fective electric  wiring,  use  of  candles,  spontaneous  com- 
bustion in  pyritic  orebodies,  and,  I  regret  to  say,  in- 
cendiarism. In  this  connection  it  might  be  stated  that 
40%  of  the  fires  mentioned  above  were  due  to  this  lat- 
ter cause. 

Fires  in  surface  buildings  were  formerly  the  cause 
of  many  disasters  underground.  The  fire  was  commu- 
nicated from  the  building  to  the  shaft  and  thence  to 
the  mine  workings.  In  recent  years,  however,  steel 
headframes  and  other  fireproof  construction  have  come 
into  general  use,  and  timber  connections  between  build- 
ings and  shaft  collars  have  been  avoided.  A  conven- 
ient water  supply  is  always  available,  and  the  possibil- 
ity of  a  mine  fire  from  this  source  has  practically  been 
eliminated. 

Friction,  due  to  moving  ground,  intensified  by  caves 
and  extreme  pressure,  is  often  the  cause  of  fire  in  ores 
containing  considerable  pyrite,  chalcocite  or  chalcopyrite, 
and  recently  it  was  demonstrated  that  a  fire  can  exist 
in  sulphide  ores  the  sulphur  content  of  which  is  ap- 
proximately 3%.  Fires  in  metal  mines  have  become 
so  frequent  that  almost  every  district  has  its  history 


*The  fifth  of  tiie  series  of  articTe's  which  began  in  the  Nov.  9 
issue  of  the  Journal.     Copyright,  1918,  McGraw-HiU  Co.,  Inc. 
tMinlng  engineer,  'Bisbop    Arizona. 


of  them,  and  most  companies  are  now  taking  precautions 
to  meet  such  emergencies  when  they  arise. 

Variou.s  method.s  of  fightinK  fires  have  been  employed 
at  the  different  mines  with  more  or  less  succe.ss.  The 
plan  most  generally  resorted  to  in  the  past  has  been  that 
of  sealing  up  the  fire  or  fire  district,  and  allowing  it  to 
remain  for  a  considerable  length  of  time,  extending  in 
some  cases  over  a  period  of  years,  while  this  portion  of 
the  workings  was  temporarily  abandoned.  This  has 
proved  fairly  successful  in  mines  containing  large  areas 
of  low-grade  ore,  but  where  the  mine  is  a  high-grade 
producer,  the  removal  of  a  large  portion  of  the  orebody 
from  active  stoping,  even  if  only  t'^.mporarily,  would  se- 
riously curtail  production. 

At  one  mine,  a  complete  mine-fan  equipment  has  been 
installed  on  the  lowest  level,  which  may  be  started  in 
case  of  fire  by  entering  the  workings  through  an  ad- 
joining mine.  This,  in  addition  to  a  fire-fighting  equip- 
ment, consisting  of  portable  blowers,  ventilating  pipe, 
bratticing,  helmets,  etc.,  together  with  a  set  of  rules 
prescribing  duties  for  the  organization,  makes  up  the 
fire-protection  system. 

Another  company  places  entire  reliance  on  teams  of 
trained  helmet  men.  It  is  expected  that  these  will  be 
able  to  cope  successfully  with  any  emergency  which 
may  arise. 

A  third  mine  has  a  system  of  bulkheading  and  patrol 
in  force.  Bulkheads  are  put  in  as  seals  at  all  stopes 
which  are  not  in  operation.  Though  the  seals  are  not 
airtight,  they  could  easily  be  made  so  in  case  of  fire. 
The  patrol  has  the  specific  duty  of  visiting  every  work- 
ing place  shortly  after  the  men  go  off  shift.  Gates 
are  put  in  at  tunnel  entrances  to  the  mines  and  are 
kept  locked  both  day  and  night.  When  the  shift  is  go- 
ing on,  a  watchman  opens  the  gates  and  checks  the  men, 
allowing  only  those  who  have  time  cards  to  enter.  When 
the  shift  goes  off,  the  watchman  again  takes  charge.  If 
motors  are  to  take  timber  and  other  supplies  into  the 
mine  through  the  gates  during  the  shift,  it  is  necessary 
for  the  motorman  to  have  a  key  to  the  gates  in  order 
to  pass  through.  Screen  gates,  such  as  shown  in  Fig. 
1,  are  also  put  in  front  of  important  shafts,  so  that 
it  is  impossible  for  any  one  to  get  near  these  shafts  ex- 
cept when  the  foremen  and  bosses  go  through,  or  when 
the  shift  is  coming  on  or  going  off.  In  the  district  in 
which  this  mine  is  situated  there  have  been  a  number 
of  incendiary  fires  which  have  necessitated  these  ex- 
treme measures. 

Each  Man's  Duty  Specified  in  Case  of  Fire 
At  a  fourth  mine  a  set  of  rules  is  in  force  which 
governs  the  actions  of  practically  every  man  employed, 
from  the  one  who  discovers  the  fire  right  up  through 
the  organization  to  the  operating  department.  For 
example:  A  miner  discovers  fire.  He  reports  to  the 
cagers,  who  in  turn  report  to  the  hoisting  engineer.  The 
hoisting  engineer  telephones  central  and  also  the  power 
plant,  which  flashes  a  general  alarm  and  shuts 
off  the  mechanical  ventilation.    Central  notifies  the  elec- 
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trical,  mechanical,  safety,  supply,  and  operating  depart- 
ments. Having  notified  the  hoisting  engineer,  the 
cagers  proceed  to  close  all  fire  doors  and  turn  water  into 
the  compressed-air  lines  while  on  surface.  They  then 
visit  the  different  levels  to  see  that  the  doors  are  shut, 
while  the  men  who  have  received  the  alarm  are  coming 
to  the  shaft  stations,  there  to  be  checked  off  by  the  shift 
boss.  By  this  time,  the  men  of  the  operating  department 
arrive  and  take  charge  of  the  situation.  Aside  from 
these  definite  instructions  to  individuals,  there  is  a 
complete  supply  of  fire-fighting  equipment  always  on 
hand  in  the  mechanical  department,  and  oxygen  helmets 
and  pulmotor  are  kept  in  stock,  ready  to  be  transported 
immediately. 

At  another  large  mine,  signals  are  given  on  the  lights, 
calling  the  men  to  the  shaft  stations,  there  to  await 
orders.  Refuge  chambers  are  provided  by  means  of 
drifts  in  dead  ends  on  certain  levels,  where  men  may 
enter,  close  the  door  and  turn  on  the  compressed  air  and 
thus  remain  until  the  rescue  party  calls  for  them,  if  they 
are  unable  to  leave  the  mine. 

At  practically  all  mines  there  are  hoses  and  connec- 
tions at  the  collar  of  the  shaft  so  that  a  stream  of  water 
may  be  turned  into  the  shaft  in  a  short  time.  In 
some  places  a  water  line  is  run  around  the  collar  of  the 
shaft  so  as  to  distribute  the  water  properly.  There  is 
a  possibility,  in  case  of  a  fire,  of  the  water  not  reach- 
ing it  immediately  by  this  method. 

Methods  Used  Questionable  in  Some  Ways 

Some  of  the  features  of  these  fire-protection  systems 
which  are  in  use  at  the  present  time  are  com- 
mendable, while  others  are  open  to  criticism.  Merely 
turning  a  water  line  into  the  collar  may  not  necessarily 
extinguish  a  shaft  fire,  as  the  water  may  not  come  in 
direct  contact  with  that  part  of  the  shaft  which  is 
burning.  On  the  other  hand,  a  series  of  sprays  placed 
at  regular  intervals  in  the  shaft  distributes  the  water 
in  such  a  manner  that  every  portion  of  the  shaft  becomes 
soaked  in  a  few  minutes. 

Automatic  sprinklers,  which  have  been  used  to  much 
advantage  in  buildings,  are  not  suitable  for  use  in 
shafts.  These  sprinklers  operate  when  the  heat  of  the 
fire  becomes  great  enough  to  melt  a  plug,  the  removal 
of  which  allows  the  water  to  flow.  They  are  extremely 
dangerous  in  shafts  where  there  are  no  fire  doors,  for 
if  a  fire  breaks  out  in  the  shaft,  all  the  sprays  begin 
to  operate  at  a  certain  temperature  and  are  not  subject 
to  control.  This  changes  the  draft  and  forces  the  smoke 
and  gas  into  the  workings,  thereby  endangering  all  the 
men  in  the  mine.  Consequently,  if  sprays  of  this  char- 
acter are  to  be  used,  they  should  be  controlled  by  a  valve 
on  the  surface  and  should  be  connected  to  a  separate 
water  line  installed  for  this  purpose. 

Refuge  chambers  have  been  used  to  advantage  in  coal 
mines  in  case  of  explosion,  but  their  value  in  metal 
mines  is  questionable,  as  the  men  have  to  depend  on 
the  compressed  air  which  is  piped  into  the  chamber. 
Should  a  small  cave  occur  near  or  over  the  compressed- 
air  line,  the  pipe  may  be  damaged  and  the  supply  of  air 
cut  off.  In  fact,  it  becomes  necessary  at  times  to  turn 
water  into  the  compressed-air  line  in  order  to  put 
water  on  the  fire,  which,  of  course,  necessitates  turning 
off  the  compressed  air  entirely. 

Chemical  engines   have  been   suggested   for   employ- 


ment at  mine  fires.  However,  their  use  is  accompanied 
by  serious  danger,  which  is  apparent  when  one  considers 
the  large  volume  of  gas — at  least  100  cu.ft. — which  is 
released  with  one  charge.  On  the  surface  this  would  be 
diluted  without  danger  to  any  one,  but  underground, 
it  is  merely  another  menace  added  to  that  of  the  gas 
produced  by  the  fire. 

Helmet  Work  Requires  Careful  Planning 

Though  helmet  men  are  relied  upon  entirely  at  some 
camps,  their  work  should  always  be  mapped  out 
with  great  caution.  They  should  be  sent  into  smoke 
or  gas  but  a  short  distance.  Only  a  limited  amount 
of  work  can  be  expected  of  them,  as  a  man  wearing  an 
oxygen  helmet  does  only  about  20%  of  the  amount  of 
work  that  he  would  do  when  working  in  good  air  with- 
out the  apparatus. 

Various  forms  of  fire  alarms  have  been  suggested, 
such  as  turning  off  the  compressed  air,  flashing  an 
alarm  over  the  electric  wires,  etc.  The  disadvantages  of 
these  are  that  the  compressed  air  frequently  goes  off 


FIG.   1. 


type  of  screen  gate  used  in  front  of 
important  shafts 


during  the  shift,  due  to  other  causes  such  as  minor 
troubles  at  the  power  plant,  and  that  in  many  cases 
electric  wires  do  not  extend  into  distant  workings. 

Many  working  shafts  are  now  being  fireproofed  by 
means  of  concrete  or  gunite.  This  is  most  effective  but 
quite  expensive  and  is  not  justified  where  the  life  of  the 
shaft  is  comparatively  short. 

Standard  Method  Outlined  for  Protecting  Shaft 

AND  Stations 

All  timbered  shafts  should  have  spraying  systems  in- 
stalled. These  act  not  only  as  a  means  of  fire  protection 
but  may  also  be  used  to  preserve  the  timber  in  dry 
shafts.  Spraying  systems  should  be  placed  in  the  shafts 
and  shaft  stations.  They  consist  of  a  main  water  line, 
extending  from  the  surface  to  the  lowest  level,  with  lines 
of  spray  on  the  dividers  between  the  shaft  compart- 
ments and  above  the  timbers  in  the  stations.  The  num- 
ber of  lines  of  sprays  will  be  determined  by  the  num- 
ber of  compartments  in  the  shaft,  a  two-compartment 
shaft  requiring  only  one  line,  and  a  three-compartment 
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shaft  two  lines.  The  sprays,  of  the  lawn-sprinkler 
type,  should  be  placed  about  25  ft.  apart  in  the  shaft 
I  and  10  ft.  apart  in  the  stations.  Branch  water  lines, 
1  in.  in  diameter,  should  connect  the  main  line  with 
the  sprays.  Small  valves  should  be  placed  between  the 
sprays  and  the  main  water  line  to  permit  regulation  of 
the  water  at  will.  The  system  as  a  whole  should  be 
connected  with  the  main  fire-water  line  by  a  valve  on 
the  surface,  from  which  it  may  also  be  controlled. 

In  case  of  fire  in  a  shaft,  should  water  be  turned  in, 
the  smoke  and  gases  are  apt  to  be  carried  into  the 
workings,  as  stated  before,  thus  endangering  the  lives 
of  the  men.  To  avoid  this  contingency,  wooden  fire 
doors  should  be  placed  a  reasonable  distance  from  the 
stations,  so  that  the  draft  can  be  controlled.  Such  doora 
serve  to  separate  the  shaft  from  the  rest  of  the  mine 
workings  and  should  always  be  closed  in  the  event  ol 
fire  in  the  shaft. 

Purpose  of  Fire  Doors  to  Check  the  Draft 

Iron  fire  doors  have  been  in  use  at  many  mines  for 
'a  number  of  years,  but  the  wooden  door  has  proved 
equally  satisfactory  and  much  more  economical.  The 
purpose  of  all  fire  doors  is  primarily  to  check  the  draft 
and  not  to  stop  the  progress  of  the  fire.  Should  an 
iron  door  be  subjected  to  intense  heat  it  would  warp 
and  the  draft  pass  through  unchecked,  thereby  exposing 
the  men  to  dangerous  gases.  Wooden  doors  should  be 
installed  far  enough  from  the  shaft  so  that  some  time 
will  elapse  before  the  fire  reaches  them. 

Fig.  2  is  a  drawing  of  a  wooden  door,  which  is  com- 
paratively air-tight.  It  is  made  of  double  1-in.  boards 
with  roofing  paper  in  between,  and  is  designed  to  fit 
against  a  set  of  timber  and  not  into  a  frame.  Otherwise 
any  sag  in  the  door  or  the  frame  or  any  swelling  of 
the  wood  would  prevent  the  door  from  closing  properly. 
It  is  important  that  all  doors  should  be  hung  in  this 
fashion  and  merely  overlap  the  timbers  a  distance  of 
about  2  in.  A  2-in.  strip  of  canvas  should  be  nailed  on 
the  timbers  to  make  an  air-tight  joint. 

Around  the  set  on  the  sides  and  the  back  should  be 
built  a  concrete  stopping  8  in.  thick.  In  the  bottom  of 
the  drift  no  concrete  should  be  used,  but  it  should  be 
built  up  with  timber  to  about  2  in.  above  the  rail, 
grooves  being  cut  for  the  car  wheels  to  pass.  Standard 
iron  handles  should  be  made  and  heavy  strap  hinges 
used;  also  pulleys  with  15-lb.  weights  to  pull  and  hold 
the  door  tightly  shut  when  closed. 

Shaft  Doors  Provided  With  Air  Control 

An  air  control,  as  shown  in  Fig.  2,  should  accompany 
each  door.  This  is  a  simple  and  inexpensive  device  and 
affords  accurate  control.  A  1-in.  air  line  should  be 
put  in  each  shaft  and  connections  made  from  it  to  each 
fire  door  of  that  particular  shaft.  If  it  be  desired  to 
close  the  doors  on  each  level,  a  valve  is  shut  on  the  sur- 
face, cutting  off  the  compressed  air,  and  a  release  valve 
opened,  which  automatically  closes  all  the  doors.  These 
valves  should  be  placed  near  the  collar  of  the  shaft,  so 
that  no  time  may  be  lost  when  an  alarm  is  given. 

It  is  important  to  keep  the  automatic  closing  device  in 
good  repair,  as  otherwise,  in  the  event  of  fire,  it  would 
be  necessary  to  send  a  man  down  to  make  sure  that  all 
doors  had  shut  when  the  release  valve  was  opened.  An 
electric  control  of  the  doors  would  answer  the  same  pur- 


pose admirably,  but  would  cost  more.  Once  closed, 
either  by  air  or  electricity,  the  doors  can  be  reopened 
only  by  hand. 

Fire  extinguishers  should  be  kept  in  the  stations  for 
immediate  use  in  case  of  an  outbreak  of  fire  in  the  sta- 
tion or  adjacent  heavily  timbered  drifts. 

Fire  Rules  Should  Be  Posted  Near  Collar 

A  set  of  rules,  similar  to  the  following,  should  be 
posted  on  the  surface  near  the  valves  which  control 
the  fire  doors  and  spraying  system,  governing  the  ac- 
tions of  the  men  and  the  steps  to  be  taken  in  case  of  a 
fire  in  the  shaft: 

First — Notify  all  men  in  the  mine  to  go  to  a  place  of 
safety  at  once. 

Second — Cose  the  valve  in  the  air  line  and  open  the 
release  valve.     This  will  close  all  fire  doors. 

Third — Open  the  water  valve  connected  with  all  the 
sprays. 

Mine  telephones  should  be  installed  at  important 
points,  as  they  facilitate  getting  the  men  to  a  place  of 
safety  in  the  shortest  time,  though  it  is  better  to  get  all 
men  out  of  the  mine  in  case  of  a  shaft  fire.  The  prompt 
closing  of  the  fire  doors  will  prevent  smoke  and  gas  from 
entering  the  workings  and  allow  an  immediate  attack 
to  be  made  on  the  fire.  The  men  will  have  sufficient 
time  to  make  their  exit  through  another  outlet  before 
the  small  amount  of  gas  which  may  leak  through  the 
doors  overtakes  them. 

Fighting  Fires  in  Workings  More  Complicated 

In  the  event  of  a  fire  in  the  mine  workings,  one  of 
the  most  serious  difficulties  is  that  of  removing  all  the 
men  before  the  workings  become  filled  with  smoke  and 
gas.  For  this  reason  it  is  necessary  to  provide  means 
of  giving  a  general  alarm,  so  that  all  men  underground 
may  he  warned  as  quickly  as  possible.  Instructions 
should  be  given  that  upon  the  discovery  of  a  fire  the 
different  sections  of  the  mine  should  be  telephoned 
and  the  alarm  spread,  and  that  the  foreman  and  shift 
bosses  be  notified  immediately.  The  men,  upon  warn- 
ing, should  go  at  once  to  the  shaft  station,  where  the 
shift  bosses  should  check  them  and  see  that  all  have 
arrived. 

As  soon  as  the  foreman  is  notified,  he  should  take 
charge  of  the  situation,  instruct  one  man  to  telephone 
the  mine  office,  have  another  put  in  the  emergency  call 
for  the  eager,  and  send  others  to  the  different  working 
places  to  make  sure  that  all  the  miners  have  been  called 
to  the  shaft  stations.  He  should  then  investigate  the 
nature  of  the  outbreak  to  decide  how  many  men  he 
will  need  to  fight  the  fire  and  how  many  should  be  sent 
to  the  surface. 

The  mine  office,  as  soon  as  informed,  .should  notify 
all  departments — supply,  mechanical,  electrical,  pipe, 
safety,  and  operating  departments.  The  eager  should 
go  to  the  level  where  the  foreman  is  collecting  his  men 
and  hoist  them  as  fast  as  possible  if  it  is  found  neces- 
sary to  leave  the  mine.  His  duties  should  be  to  obey  the 
foreman.  It  should  also  be  understood  in  the  organiza- 
tion that  in  case  of  fire,  and  until  the  arrival  of  the 
superintendent,  the  mine  foreman  should  take  charge 
of  the  situation,  and,  in  his  absence,  the  assistant  mine 
foreman,  and  should  he  be  away  for  any  reason,  then 
the  senior  shift  boss.     If  it  is  found  necessary  to  leave 
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the  mine,  the  men  should  follow  the  regular  routine 
and  report  to  their  timekeeper,  who  will  check  up  the 
shift  and  advise  the  foreman  if  any  are  missing. 

The  compressed  air  should  not  be  turned  off  and 
water  turned  in  unless  it  is  thought  advisable  by  the 
foreman  or  superintendent.  The  same  rule  should  ap- 
ply to  the  ventilation.  No  change  should  be  made  in  this 
except  in  case  of  fire  in  the  shaft.  Great  care  should 
be  exercised  in  mines  ventilated  by  mechanical  means. 
It  is  seldom  necessary  to  close  down  the  mine  fans;  in 
fact,  it  is  usually  dangerous  to  do  so,  as  the  men  are 
all  accustomed  to  the  general  direction  of  the  air  cur- 
rents, and,  if  these  are  changed,  they  are  likely  to  go 
into  dangerous  places  which  were  perfectly  safe  while 
the  fans  were  running. 

Fire-fighting  equipment  should  be  kept  on  hand  at 
all  times  and  ready  for  immediate  use.  As  soon  as  it 
arrives,  an  effort  should  be  made  to  extinguish  the 
fire  by  putting  the  fire  district  under  pressure,  build- 
ing brattices,  etc.  If  the  fire  proves  too  big  for  these 
emergency  measures,  then  a  definite  system  of  attack 
should  be  worked  out  under  the  direction  of  some  one 
experienced  in  this  line  of  work. 

Equipment  Should  Include  Fans  and  Blowers 

Fire-fighting  equipment  should  consist  of  one  or  more 
three-foot  disk  fans,  and  several  10-in.  blowers,  con- 
nected to  2i-hp.  motors  (fan  and  motor  mounted  on  one 
base).  These  are  necessary  for  providing  mechanical 
ventilation  in  fighting  the  fire.  All  fans  may  be  mounted 
on  trucks  so  that  they  can  easily  be  transported  to  the 
place  where  they  are  to  be  used  and  electric  connections 
made.  A  roll  of  canvas  or  roofing  paper  should  be 
kept  on  hand  for  bratticing;  also  about  300  ft.  of  10-in. 
ventilating  pipe  for  the  blowers;  200  ft.  of  hose;  100 
sacks  of  cement  and  sand;  about  100  ft.  of  metal  lath, 
6-in.  wide,  which  is  to  be  used  for  bulkheads;  and  a 
supply  of  1-in.  boards,  10-penny  nails,  long  10-ft.  noz- 
zles, helmets,  and  a  pulmotor. 

The  storage-battery  blower  has  not  proved  successful 
as  an  aid  to  fire  fighting.  In  the  first  place,  the  volume 
of  air  produced  by  the  small  blowers  is  of  little  conse- 
quence when  attacking  a  large  mine  fire.  The  storage 
battery  with  blower  complete  is  very  cumbersome,  es- 
pecially when  it  is  necessary  to  move  it  from  one  level 
to  another.  It  has  been  found  that  small  electric  blow- 
ers, which  can  be  transported  from  level  to  level  within 
a  few  minutes,  may  be  attached  to  the  wires  by  elec- 
tricians and  put  in  operation  in  far  less  time  than  the 
storage  battery  kind.  Moreover  they  can  be  kept  in 
operation  continuously,  whereas  the  life  of  the  storage- 
battery  blower  is  limited. 

Mechanical  Ventilation  Useful  in  Fires 

The  advantages  of  mechanical  ventilation  as  a  means 
of  preventing  mine  fires  is  apparent  on  noting  that 
the  cost  of  fighting  fires  in  mines  where  it  is  em- 
ployed is  about  20'5^r  of  that  in  mines  using  only  nat- 
ural ventilation,  as  has  been  proved  in  all  the  recent 
large  mine  fires  in  the  Southwest.  Furthermore,  a 
large  number  of  smaller  fires  have  been  extinguished  in 
mines  where  mechanical  ventilation  is  used  before  they 
had  an  opportunity  to  develop  into  big  fires.  This 
would  have  been  practically  impossible  in  mines  where 
the  ventilation  is  not  controlled  by  mechanical  means. 


During  rfecent  yean,  when  explorat<Try  work  is  to  be 
done  at  long  distances  through  smoke  and  gas,  mechan- 
ical ventilation  is  used  to  clear  the  atmosphere  as  far 
back  as  the  fire  di.strict.  This  enables  the  helmet  crew 
to  maintain  a  station  in  the  proximity  of  the  fire,  so  that 
attacks  can  be  made  by  going  only  a  short  distance,  as, 
for  example,  50  to  75  ft.,  thus  ensuring  safety,  as  it  is 
then  possible  for  the  men  to  come  out,  even  though 
one  of  the  sets  of  apparatus  should  get  out  of  order. 
This  method  also  permits  the  largest  part  of  the  work 
around  a  mine  fire  to  be  done  by  men  without  the  oxy- 
gen apparatus,  so  that  a  far  more  rapid  attack  can  be 
made.  When  using  mechanical  ventilation  to  fight  mine 
fires,  fewer  men  have  been  knocked  out  with  smoke  and 
gas  than  in  mines  having  natural  ventilation. 

Natural  Ventilation  Gives  Unstable  Currents 

Another  consideration  of  great  importance  is  the  con- 
tinuity of  air  currents  in  a  certain  direction  when  me- 
chanically controlled,  as  contrasted  with  those  in  mines 
where  no  mechanical  system  has  been  installed,  and 
where  the  miners  are  subjected  to  the  continual  change 
of  atmospheric  conditions.  In  all  cases  of  natural  ven- 
tilation, such  changes  result  in  reversals  of  air  currents, 
depending  upon  the  season  of  the  year,  time  of  day,  etc. 

With  the  mechanical  system,  a  mine  in  which  a  fire 
exists  may  be  kept  in  continuous  operation  by  putting 
the  fire  district  under  pressure  and  thus  obviating  long 
delays,  large  expenditures  and  curtailment  of  produc- 
tion, frequently  incurred  by  the  use  of  more  expensive 
means  of  extinguishing  the  fire. 

In  case  of  fire  in  the  mine  workings,  there  should  be 
no  stopping  of  the  air  circulation,  save  in  exceptional 
cases,  when  it  is  absolutely  certain  that  all  the  men  are 
in  a  place  of  safety  and  that  the  fire-fighting  crew  will 
not  be  endangered.  It  is  the  continuous  circulation 
which  makes  possible  the  rapid  attack  on  a  mine  fire, 
and  therefore  it  should  not  be  disturbed. 

Gob  Fires  Require  Special  Handling 

A  fire  in  a  gob  generally  gives  warning  before  it  ac- 
tually breaks  out.  Gases  are  given  off  which  can  be 
recognized  as  a  sign  of  incipient  or  actual  fire.  A  sus- 
pected district  should  be  patrolled  at  least  once  each 
day,  and  if  necessary,  once  each  shift.  When  it  appears 
likely  that  a  fire  may  exist  or  may  develop,  the  drifts 
and  air  courses  should  be  opened  to  a  separate  exit, 
through  which  the  smoke  and  gas  may  pass  to  the  sur- 
face. Great  care  should  be  taken  not  to  turn  water  into 
such  a  district  intermittently.  While  this  method  has 
proved  successful  in  leaching  the  heated  ores,  it  has  the 
disadvantage  of  generating  a  large  amount  of  additional 
heat,  which  may  prove  dangerous  to  the  surrounding 
district. 

In  dealing  with  such  a  problem,  large  volumes  of  air 
should  be  used  continuously  to  cool  the  heated  district 
before  it  actually  takes  fire.  This  is  the  most  econom- 
ical way  of  lowering  the  temperature  of  a  sulphide  fire 
district.  If,  however,  the  gases  coming  from  the  dis- 
trict indicate  that  fire  actually  exists,  it  is'then  neces- 
sary to  keep  a  constant  stream  of  water  flowing  over 
the  hot  area,  while  steps  are  being  taken  to  mine  out 
this  material  and  send  it  to  the  surface.  The  waters 
naturally  become  charged  with  copper,  and  their  acidity 
frequently  damages  the  pumps  and  water  lines  as  the 
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water  is  pumped  to  the  surface.  In  such  cases,  large 
quantities  of  iron  and  lime  have  been  used  to  remove 
the  copper  from  the  water  and  neutralize  the  acid. 
However,  the  returns  from  the  salvaged  copper  are  usu- 
ally far  less  than  the  damage  done  by  such  acid  waters. 

Doors  should  separate  adjoining  mines,  so  that  a  fire 
in  one  will  do  no  damage  in  another.  Old  workings 
should  be  sealed  off  with  screens  instead  of  airtight 
bulkheads.  This  will  allow  free  circulation  and  prevent 
rapid  decay  of  timber,  which  results  in  caves. 

In  general,  at  least  10  ft.  of  ore  or  waste  should  be 
kept  in  all  chutes.  In  case  of  fire  from  the  stope  above 
dropping  into  the  chute,  it  can  thus  be  checked  before 
it  burns  out  the  bottom  of  the  chute  and  caves  in  the 
entire  drift  beneath. 

Arrows,  marked  "This  Way  Out,"  should  be  placed  in 
all  important  drifts,  pointing  to  another  exit  which  is 
to  be  used  in  case  the  main  shaft  may  not  be  used, 
owing  to  fire.  This  presupposes  the  existence  of  cer- 
tain drifts  and  manways  which  are  to  be  kept  in  good 
repair  so  that  the  men  can  climb  to  the  surface  in 
an  emergency. 

From  time  to  time  there  should  be  conferences  be- 
tween the  mine  superintendent  and  his  foremen  and 
bosses,  at  which  the  question  of  fires  in  the  different 
parts  of  the  mine  should  be  discussed,  so  that  in  case 
of  emergency  there  will  be  no  confusion,  but  each 
foreman  and  boss  will  know  exactly  what  to  do. 


Westinghouse  Electrical  Equipment  For 
Cottrell  Plant 

In  refineries  of  different  types  there  is  always  a  pos- 
sibility of  some  valuable  byproduct  being  lost  in  the 
gases  ascending  the  flue.  This  is  particularly  true  in 
the  metal-treating  field,  where  it  has  now  been  found 
possible  to  save  solid  and  liquid  particles  from  the  flue 
gases  by  an  electrical  process.  This  consists  in  passing 
the  gases  through  tubes  in  which  are  suspended  chains 
charged  with  high-voltage  direct  current,  whereby  the 
particles  carried  by  the  gases  become  electrified  and  are 
projected  against  the  walls  to  the  tubes.  These  tubes 
are  grounded  and  thus  the  particles  drop  into  hoppers 
below.  Mechanical  rectifiers  convert  the  low- voltage 
alternating  current  into  direct  current. 

An  interesting  application  of  this  process  was  recently 
made  in  a  copper  refinery.  In  this  particular  installa- 
tion there  is  another  noteworthy  feature — the  size  of 
the  generating  and  transforming  unit  used.  In  plants 
of  this  type  the  electrical  equipment  is  usually  split  up 
into  a  number  of  small  units,  but  in  this  case  all  the 
current  is  handled  by  a  single  generator  and  trans- 
former, although  a  duplicate  set  has  been  installed  for 
emergency  purposes.  With  this  arrangement  there  is  a 
sacrifice  in  flexibility  of  operation;  but  the  use  of  large 
units  makes  the  installation  simpler  and  more  compact. 
In  all  probability  both  arrangements  will  find  a  field 
where  they  are  best  suited. 

The  tubes  containing  the  high-tension  electrodes  and 
through  which  the  flue  gases  pass  are  arranged  in  six 
groups.  The  electrodes  are  suspended  at  the  top  from  a 
rack  which  provides  ample  insulation,  and  are  connected 
with  the  high-tension  direct-current  line  at  the  bottom. 
Disconnecting  switches  permit  the  current  to  be  cut  off 


from  any  group  during  inspection  and  repairs.  The 
gases  from  the  furnaces  pass  through  pipes  13  ft.  in 
diameter,  a  Y,  with  valves,  being  provided  so  that  the 
gases  can  be  made  to  go  either  through  the  treater  or 
directly  to  the  stack,  as  desired.  Tests  show  that  over 
90%  of  the  flue  dust  can  be  removed,  and  that  the  value 
of  the  copper,  zinc,  and  other  metals  recovered  will  with- 
in a  short  time  pay  for  the  treating  equipment.  It  is 
calculated  that  at  full  load  i-ampere  high-tension  di- 
rect current  is  needed. 

The  generating  equipment  consists  of  two  40-kva. 
GO-cycle,  single-phase  Westinghouse  generators  operat- 
ing at  1800  r.p.m.,  arranged  to  deliver  voltage  of 
from  150  to  250  volts.  A  direct-current  power  line  sup- 
plies excitation  current.  A  50-hp.  230-volt,  direct-cur- 
rent motor  drives  each  generator.  The  transformers 
are  of  40  kva.  capacity,  200  volts  low  tension,  and  100,- 
000  volts  high  tension.  Additional  taps  are  provided, 
from  which  voltages  of  50,  62*,  75  and  87*%  of  the 
maximum  can  be  obtained,  the  full  capacity  of  the  trans- 
former being  available  on  each  tap.  The  high-tension 
leads  pass  out  from  the  transformers  through  con- 
denser-type bushings,  which  are  made  up  of  alternate 
layers  of  metal  foil  and  insulating  material,  and  pro- 
vide a  higher  degree  of  insulation  than  can  be  obtained 
from  any  other  form  of  construction  of  the  same  diam- 
eter. Choke  coils  are  located  inside  the  transformers 
to  smooth  out  the  static  surges  liable  to  occur  on  the 
high-tension  line.  To  the  motor-generator  shafts  are 
coupled  the  rectifiers  for  transforming  the  high-ten- 
sion alternating  current  into  direct  current. 

The  Westinghouse  switchboard  consists  of  two  panels, 
one  for  each  generating  and  transforming  set.  Each 
panel  carries,  from  top  to  bottom,  a  circuit  breaker  on 
the  line  between  the  generator  and  transformer,  an  al- 
ternating-current ammeter  and  voltmeter,  a  switch  to 
reverse  the  polarity  of  the  high-voltage  direct  current,  a 
motor  field  and  line  switches,  a  generator  field  rheostat, 
a  five-point  switch  for  making  connections  with  five 
high-tension  taps  of  the  transformer,  and  the  motor- 
starting  rheostat. 

The  voltage  of  the  high-tension  direct  current  must 
be  varied  according  to  the  condition  of  the  flue  gases 
being  treated.  The  transformer  taps  provide  the  large 
steps  for  this  variation,  and  the  voltage  adjustment  of 
the  generator  the  small  steps.  In  addition,  a  bank  of  ad- 
justable resistance  is  connected  in  series  with  the  low- 
voltage  alternating  current,  which  acts  as  a  ballast  and 
permits  of  further  adjustment  of  the  voltage.  These 
banks  are  situated  on  each  side  of  the  switchboard.  Re- 
sistance is  also  provided  in  series  with  the  high-tension 
direct-current  line  by  resistance  tubes  mounted  above 
the  rectifiers. 

Under  ordinary  operating  conditions,  the  motor  gen- 
erators, as  described,  are  employed  so  that  there  is  no 
direct  connection  between  the  high-tension  direct  cur- 
rent and  the  power  lines  of  the  plant;  but,  in  case  of 
emergency,  current  from  the  alternating-current  lines 
can  be  fed  into  the  transformers  and  used  to  provide 
the  high-tension  operating  current.  Under  such  cir- 
cumstances the  rectifiers  driven  by  the  generators  can- 
not be  Used,  so  in  their  place  are  employed  auxiliary 
rectifiers  driven  by  2  hp.  Westinghouse  synchronous  mo- 
tors, which  keep  the  rectifiers  in  synchronism  with  the 
current  being  rectified. 
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The  Fluorspar  Market  and  the  Local  Supply 


By  a.  L.  SWEETSER 


The  aim  of  this  paper  is  to  awaken  interest  in 
the  development  of  deposits  of  fluorspar  which 
are  known  to  exist  in  various  parts  of  the  coun- 
try. The  total  production  and  commercial  uses 
are  described  in  detail,  as  well  as  the  prevailing 
prices  and  the  various  industrial  requirements. 

FLUORITE,  or,  as  it  is  commonly  called,  fluorspar,  is 
the  fluoride  of  calcium.  Various  industries  last 
year  consumed  over  197,000  tons  of  fluorspar,  an 
amount  far  greater  than  was  produced  in  the  United 
States.  There  are  only  six  states  now  producing  a 
commercial  tonnage  steadily.  Isolated,  undeveloped 
deposits  are  known  to  exist  in  northern  New  York, 
Vermont,  and  New  Hampshire,  yet,  so  far,  the  latter 
state  is  the  only  one  in  this  vicinity  that  has  pro- 
duced a  steady  tonnage  for  the  market. 

Owing  to  the  difficulty  of  importing  fluorspar  be- 
cause of  the  war,  a  search  for  possible  local  deposits 
has  created  considerable  interest  in  this  non-metallic 
mineral.  A  brief  description  of  data  gathered  during 
a  recent  visit  to  these  known  deposits  of  New  York 
and  New  England  should  prove  of  interest  and  help  in 
locating  other  similar  deposits. 

From  a  hurried  examination  of  the  outcrops  in  the 
vicinity  of  these  deposits,  it  appears  that  the  ridges 
surrounding  them  are  of  hornblendic  gneiss,  with  a 
few  included  bands  of  pyritic  schists  and  crystalline 
limestone  with  a  series  of  intrusives  ranging  from 
granite  to  the  basic  varieties.  The  mineralized  beds 
are  for  the  most  part  covered  with  a  two-foot  layer 
of  gravel  and  a  three-foot  granite  rock  capping,  under 
which  is  found  the  fluorspar  associated  with  calcite 
in  such  a  manner  as  to  indicate  that  it  is  of  an 
aqueous  igneous  origin. 

The  mineral  is  crystalline,  slightly  harder  than  cal- 
cite, and  crystallizes  in  the  isometric  system,  and  it  is 
found  usually  in  cubic  crystals.  In  color,  fluorspar 
varies  according  to  purity,  from  a  clear,  glass-like, 
white,  through  various  brilliant  shades,  to  dark  purple. 
The  ore  usually  occurs  in  irregular  lenticulated 
masses.  Small  veins  are  found  along  fissure  planes, 
where  these  occur,  and  such  veins  are  called  contact 
veins.  In  general  the  strike  is  northeast  or  southwest, 
but  the  dip  varies  greatly,  anywhere  from  zero  to  40", 
depending  upon  the  locality.  Samples  of  the  three 
characteristic  crystal  colors,  taken  at  various  places, 
analyzed  as  follows: 

PERCENTAGE  ANALYSES   OF   NEW  ENGLAND  FI.rORSI'AR 

Purplf  IMnk  While 

Fluorine      45.85  47.81  48.1 5 

Calcium     50.21  47.72  49.90 

Silica     .71  .90  .81 

Magnesia .24  .18  .19 

Alumina     .18  .79  18 

Manganese     -14  .09  .0.;> 

Iron      .47  .12  .27 

Undetermined     2.20  2.08             .i.^ 

100.00  100.00  100.00 

Theoretically   speaking,  a  pure  crystal   of  fluorspar 
should  contain  4S.9%  of  fluorine  and  51.1%  of  calcium. 


The  prevailing  method  for  handling  the  ore,  after 
breaking,  is  to  clean  it  by  means  of  log  washers, 
gravity  washers,  washing  trommels  and  automatically 
sprayed  vibrating  screens,  whence  the  material  is 
dumped  on  a  belt  conveyor  for  hand  picking.  The  log 
washer  is  preferable  for  dirty  material,  though  the 
sprayed  vibrating  screen  is  to  be  preferred  if  a  cleaner 
product  be  desired. 

A  detailed  description  of  milling  methods  for 
fluorspar  as  now  practiced  in  the  Southern  and 
Western  states  will  be  found  in  Chapter  V,  Bulletin  9, 
of  the  Kentucky  Geological  Survey,  which  gives  a  well- 
illustrated  description  of  such  washers  and  mills. 

Metallurgical,  Chemical  iAnd  Industrial  Uses 

For  several  years  fluorspar  nas  been  extensively  used 
as  a  flux,  because  of  the  fact  that  it  saves  from  2  to 
5%  more  iron  than  is  possible  when  lime  alone  is  used 
for  this  purpose.  Fluorspar  also  acts  as  a  reducer  of  the 
sulphur  and  phosphorus  content  of  iron  and  steel  and 
increases  the  tensile  strength.  Several  hundred  iron, 
steel,  and  brass  founderies  are  now  using  fluorspar  as 
a  flux,  and  it  is  widely  used  by  companies  in  other  than 
metallurgical  lines. 

The  demand  for  fluorspar  is  greater  than  the  amount 
produced  in  this  country.  Domestic  production  is,  so 
far,  confined  to  Illinois,  Kentucky,  Tennessee,  Colorado, 
New  Hampshire,  and  New  Mexico.  The  production  in 
1917'  was  195,000  tons,  or  94%  of  the  total  amount 
consumed,  6%  being  imported,  the  material  being 
shipped  from  England,  as  ballast,  on  returning  vessels. 
Approximately  85%  of  the  gravel  spar  is  consumed  as 
a  flux  in  basic  openhearth  steel  furnaces  and  in  other 
branches  of  metallurgy.  Of  the  ground  product,  57% 
is  used  in  the  chemical  industries  and  21%  in  the 
manufacture  of  glass. 

In  addition  to  its  use  as  a  flux,  fluorspar  is  valuable 
in  the  production  of  alumina  by  the  Hall  process  and 
in  the  electrolytic  refining  of  antimony.  When  com- 
bined with  carbon  electrodes,  the  lighting  efficiency  is 
increased  and  the  current  consumption  reduced.  If 
mixed  with  feldspar  and  cement  dust,  the  volatilization 
of  potassium  is  increased. 

Fluorspar  Crystals  Utilized  in  the 
Manufacture  of  Lenses 

Because  of  its  low  refractive  and  dispersive  powers, 
the  crystals  of  fluorspar  have  been  u  jd  as  apochro- 
matic  lenses  in  the  manufacture  of  telescopes  and  spec- 
troscopes. The  chemical  applications  include  the  man- 
ufacture of  aluminum  fluoride,  iron  fluoride,  sodium 
fluoride,  ferromanganese,  ferrosilicon  and  the  produc- 
tion of  hydrofluoric  acid.  Fluo-apatite  is  made  syn- 
thetically by  fusing  fluorspar  with  sodium  phosphate. 

Fluorspar  is  also  employed  in  the  manufacture  of 
cheap  jewelry,  paper  weights,  enamels,  and  glazes  for 
pottery  and  kitchenware  and  as  a  bonding  material  for 
emery  wheels.  When  used  with  feldspar  in  the  manu- 
facture of  glass,  the  product  has  opalescent  qualities. 


'Congressional  Record.  April  23.   1918. 
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The   tonnage   consumed    in    the    United    States    per  then  suggested  that  Ughter  oil  be  tried,  and  one  with 

year  for  seven  years  previous  to  entering  the  war,  ac-  27 i    gravity    Be.,    flash   point    450°    F.,    burning   point 

cording  to  the  authority  quoted,  is  as  follows:  500°    F.   and   a  viscosity  of  about   125   S.   at  212°    F. 

coxsuMPTiox  OF  FLUORSPAR  IX  THE  uxiTED  STATES  '^^^  recommended. 

(In  long  tons)  After  a  period  of  operation  with  this  grade  of  oil, 

jpj,,                                 69,427           42.488           111,915  examination  showed  that  though  the  cylinder  wall  ap- 

J911    ii6'345           ^'6'i76           i4^'7n  pearcd  less  foul,  the  valvc  passages  and  discharge  cavi- 

1913  ".'.'.'.'.'.'.'.'.'.'.'.        iioiiisb           22:682           i38;262  tics  of  the  cylinder  were  coated  with  a  hard  deposit, 

1914  95,116      10,205      105.321  ,  .  ,        ,,     ,  .      ,    ,        ,    „   ,      f    » 

1915    13S.941            7,167           144.108  which  was  thought  to  be  due  to  the  feeding  of  the 

1916   155.735      12,323       168,058  .,      ,  ..               i  j  i.v  i.  1.1-          1.     ^    j      •    j. 

1917    195,000             2.695           197,695  Oil,   and   it   was   Suggested   that   the   amount   fed   into 

Especiallv  fine   specimens  of  fluorspar,   showing  the  ^^^  cylinder  be   reduced.      This   was  done   with   great 

structure,   "are    sold    for    mineralogical    collections    in  ^^^^'   ""^^^   ^^^^   three   drops   a  minute   in  a   14   x   14 

museums,  colleges,  and  other  exhibition  purposes,  and  cylinder,   running   at   150   r.p.m.,   were  being  fed,   but 

often   bring   as   high    as    $60    per    ton.      The    nominal  ^^^"  ^^^^  ^^^  deposits  in  the  valve  passages  and  the 

prices,   as   quoted    in    the    Nov.    15    issue    of   Chemical  discharge  cavities  of  the  cylinder  continued  to  form. 

and  Metallnrpical   Enqineering,   were    $28   to   $40   per  ^^^   ^^^^°"   ^^^^"   ^^^  ^^^   ^^^^^"^  i"  the  passages 

ton  for  gravel  fluorspar,  f.o.b.  mines,  and  $90  per  ton  ^^'  ^hat  the  residuum  of  all  oils  is  carbon,  which  was 

for  the  best  grade  washed  and  pulverized.  assumed    to    be    responsible    for    the    deposits.       Upon 

The  percentage  of  calcium  fluoride  and  the  objection-  recommendation,  the  use  of  this  oil  was  still  continued, 

able  impurities  in  the  three  chief  grades  are  as  follows:  ^^though    the    formation    in    the    discharge    passages 

seemed  to  be  building  up  rapidly,  despite  the  fact  that 

COXTEXT   OF  CHIEF   GRADES   OF  FLUORSPAR  „ ,,  ,•.  4?        i  u    •  x:   a     •    a.      i.-u  i- 

Content             Per  Cent  small  quantity  of  Oil  was  being  fed   into  the  cylin- 

.  .,        ^                                        {^^^-^                     98  der,  and  soon  collected  to  such  an  extent  that  it  was 

Acid   grade    ]  SiOa                                 1  ,              ,                                 .              ,                            ,      , 

\  cacOa                     .5  necessary  to  clean  the  passages  in  order  to  avoid  the 

Fluxing  grade  ( caFj                    95  hazard    of    an    cxplosiou.      After    the    passages    were 

^  ^'^^                        ^'^  cleaned,  some  of  the  material  that  had  been  removed 

Metallurgical  grade                         ( Skf/                     ^5  ^^^  analyzed  and  found  to  contain  1.5%  free  oil,  11% 

I  caCOa                    5  rust,  5%   decomposed  oil,  30 So    mineral  ash,  10%   coal 

dust,  and  the  remainder  foreign  matter,  or  residuum. 

Lubrication  of  Air  Compressors  a  further  investigation  revealed  the  fact  that  the  intake 

Ry  W    TT    Pat  TAN*  ^^^^  exposed  to  such  material  as  coal  dust,  mineral  ash, 

shavings  and  water,  as  well  as  some  air. 
The  lubrication  of  the  compressor,  steam  cylinder,  After  cleaning  the  compressor,  and  safeguarding  the 
main  bearings,  crankpin,  crosshead  pin  and  crosshead  intake  against  dirt  and  dust,  another  grade  of  oil  was 
guide  does  not  differ  from  that  of  the  ordinary  steam  procured.  The  new  oil  was  of  gravity  31  Be.,  flash 
engine,  which  is  well  known  and  understood.  This  point  375°  F.,  burning  point  420°  F.  and  with  a  viscosity 
article  therefore  will  be  confined  to  a  discussion  of  air-  of  200  S.  at  100°  F.  At  the  beginning,  the  feed  amounted 
cylinder  lubrication.  to  three  drops  a  minute,  but  this  was  later  reduced 
Some  years  ago  I  experienced  considerable  trouble  in  to  two  drops  a  minute.  The  compressor  was  op- 
securing  a  suitable  oil  for  the  lubrication  of  compressor  erated  in  this  condition  for  considerable  time  with 
air  cylinders.  The  matter  was  finally  taken  up  with  a  practically  no  trouble  from  carbon  deposits.  The  good 
well-known  oil  company,  which,  after  examining  condi-  results  from  the  light  oil  led  to  a  disbelief  in  the  virtues 
tions,  reported  that  the  oil  being  used  was  too  light  in  claimed  for  low-gravity,  high  flash  point  and  heavy 
body  and  ortoo  low  a  viscosity  to  withstand  the  high  heat  viscosity  oil,  and  another  grade  having  a  gravity  of  33 
of  the  compression,  being  gasified  by  the  high  tempera-  Be.,  330°  F,  flash  point,  flre  test  of  420°  F.,  and  a  vis- 
ture  of  the  air,  and  passing  off  in  vapor,  leaving  the  cosity  of  140  S.  at  100°  F.  was  tried.  Feeding  two  drops 
cylinder  wall  without  lubrication.  Thereupon  an  oil  a  minute  in  a  14  x  14  cylinder  running  150  r.p.m.,  this 
which  it  was  thought  would  be  suitable  was  recom-  oil  was  used  for  years  without  trouble  resulting  from 
mended.    This  particular  grade  was  of  26°  gravity  Be.,  faulty  lubrication,  valve  leakage  or  carbon  deposits. 

with  a  flash  point  of  515°   F.,  fire-test  temperature  of 

555''  F,,  and  a  viscosity  of  130  S.  at  212°  Fahrenheit.  \i    t         X         l^Q         *         \)            A 

After  it  had  been  used  for  some  time  no  improve-  IVlOtOr    1  TUCK    bervice    KeCOrOer 

ment  was  to  be  noted  in  the  operation  of  the  machine,  An    instrument   to    record    the   working   hours    of   a 

and  the  temperature  of  the  discharge  air  was  still  high,  motor  truck  or  other  similar  vehicle  has  recently  been 

The  cylinder  heads  were  removed,  the  valves  taken  out,  brought  out  by  the  Service  Recorder  Co.,. of  Cleveland, 

and    an    examination    was    made.      The    cylinder    wall  The  device  takes  advantage  of  the  side-sway  developed 

seemed    to    have    a    sticky,    pla.stic    coating;    the    air  when  a  vehicle  of  this  class  is  in  motion,  and  consists, 

passages   and   discharge   cavity   showed   signs   of  dark  essentially,  of  a  pendulum  mass  which  will  swing  from 

deposit.",  and  the  face  of  the  valve  seats  was  covered  side  to  side  in  response  to  the  side-sway  of  the  moving 

with  a  black,  hard  coating.    This  hard  formation  caused  vehicle,  and  a  chart  rotating  at  clock  speed,  upon  which 

leakage   of   the   valves   and    increased   the   temperature  the  pendulum  can  mark  a  record,  and  hence  denote  when 

of  the  di.scharge  air.    The  sticky  coating  on  the  cylinder  the  vehicle   is   in  motion.     Of  course,  absence  of  this 

wall  was  re.sponsible  for  the  increased  friction.     It  was  record  shows  that  it  has  not  been  used.    The  pendulum 

records  its  oscillation  on  the  chart  by  means  of  a  stvlus 

•Gen*?ral    manager    of    plants,    Chicago     Pneumatic     Tool     Co.,  ,               •*.          •    i.     r 

Chicago.              I*           •                   B  j.gt  near  its  point  of  suspension. 
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Rolling  Babbitted  Bearings* 

The  hardness  of  babbitt  by  the  Brinell  test  shows 
practically  no  change  after  compression,  and  it  may  be 
concluded  that  the  various  methods  of  finishing  bab- 
bitted bearings,  such  as  peening,  broaching,  and  ream- 
ing, do  not  improve  the  hardness  of  the  babbitt.  As, 
after  these  operations  and  the  final  scraping,  it  is  still 
necessary  to  make  a  test  run  of  bearings  until  the  shaft 


ROLLER  FOR  BABBITT  BEARINGS 

!s  seated,  it  seemed  possible  to  introduce  improvement 
in  the  usual  method  of  procedure.  The  so-called  glass- 
like surface  of  old  bearings  is  considered  desirable. 
Even  if  the  babbitt  is  no  harder  than  when  cast,  all  in- 
equalities of  the  surface  have  been  smoothed  out,  and 
friction  has  been  reduced  to  a  minimum.  It  seemed 
probable  that,  by  a  rolling  or  burnishing  operation, 
this  desirable  finish  could  be  given  to  babbitt  linings 
so  that  a  machine  could  be  operated  at  full  speed  as 
soon  as  finished,  without  a  trial  run. 

A  tool,  illustrated  herewith,  designed  by  I.  Mills,  ap- 
pears to  be  capable  of  doing  this  work  satisfactorily. 
It  was  made  for  securing  a  better  se«t  for  the  ball- 
bearing races  of  a  small  aeroplane  wireless  generator. 
A  variation  of  0.0007  in.  (0.018  mm.)  was  found  in  the 
bearings,  which  could  not  be  corrected  by  reaming  or 
machining.  With  this  tool,  the  seats  in  the  aluminum 
alloy  end  brackets  can  be  rolled  to  suit  the  individual 
variations  of  the  ball  bearings.  A  girl  does  the  rolling, 
and  the  bearings  can  then  be  inserted  or  removed  with 
the  fingers.  If  the  work  is  done  by  reaming,  bearings 
may  fit  tightly  at  first,  and  after  having  been  taken 
out  may  be  quite  loose,  because  burrs  and  similar  irreg- 
ularities have  been  removed. 

Although  the  Mills  micrometer  roller  has  been  made 
only  in  a  small  size  as  yet,  it  can  be  made  in  larger 
units  and  would  then  be  capable  of  exerting  much 
greater  pressures.  The  present  instrument  is  made 
for  a  diameter  of  1:{  in.  (4.45  mm.)  and  has  a  range  of 
5  mils  plus  and  minus.     It  consists  of  10  rolls  which 


can  be  expanded  by  a  micrometer  screw  through  the 
medium  of  two  tapered  cylinders  which  give  a  parallel 
outward  movement  to  the  rolls.  The  essential  feature 
of  the  instrument  is  that  the  rolls  are  not  equally  spaced, 
as  this  would  cause  them  to   flute  the  rolled  surface. 


Temperature  Trip  (Circuit  Breaking 

The  oldest  form  of  overload  protection  is  electro- 
magnetic, which  cuts  off  the  current  if  it  reaches  a  point 
deemed  dangerous.  The  fact  that  most  electrical  ap- 
paratus can  withstand  momentary  overloads  without 
danger  has  gradually  led  operators  to  push  up  the  lim- 
its at  which  such  protective  devices  will  operate,  or  to 
dispense  with  them  entirely,  rather  than  undergo  the 
inconvenience  of  having  machinery  stopped  on  ac- 
count of  momentary  peaks.  A  method  of  visual  pro- 
tection, on  the  basis  of  temperature,  was  the  next  step 
toward  control.  Exploring  coils  were  built  into  the 
apparatus  and  used  to  indicate  the  temperature  of  hot 
spots  by  means  of  electrical  instruments. 

The  latest  plan  is  to  use  a  relay.  Type  CT,  built  by 
the  Westinghouse  Electric  and  Manufacturing  Co., 
vv'hich  automatically  trips  the  circuit  breaker  when  the 
temperature  reaches  the  danger  point.  It  may  be  used 
to  protect  any  alternating-current  machine  from  ex- 
cessive heating  if  the  apparatus  is  so  arranged  that  ex- 
ploring coils  can  be  installed.  The  relay  is  intended 
to  protect  against  overheating  from  sustained  over- 
loads. To  afford  this  protection  with  the  least  inter- 
ruption of  service,  the  breaker  should  be  tripped  as  a 
result  of  the  direct  effect  of  the  temperature  of  the 
apparatus.  The  relay  should  be  so  arranged  that  it 
prevents  the  breaker  from  tripping  if  the  overload  is 
of  such  short  duration  that  the  temperature  does  not 
rise  to  a  dangerous  point;  whereas,  if  the  overload  per- 
sists, the  breaker  must  be  tripped  out  as  soon  as  the 
temperature  rises  beyond  the  critical  degree.  This  is 
accomplished  as  follows: 

The  relay  operates  on  the  Wheatstone  bridge  prin- 
ciple. Two  arms  of  the  bridge  consist  of  copper  ex- 
ploring coils,  arranged  to  be  placed  in  the  oil  or  em- 
bedded in  the  windings  of  the  apparatus  to  be  protected. 
The  other  two  arms  are  of  unchanging  resistance  and 
are  mounted  in  the  relay.  The  current  for  the  bridge 
is  supplied  by  the  current  transformer  connected  in 
the  circuit  of  the  apparatus  to  be  protected.  The  relay 
has  two  windings,  corresponding  and  cooperating  to 
produce  torque  in  a  manner  similar  to  the  current  and 
voltage  coils  of  a  wattmeter.  The  main  winding  is  a 
coil  operated  directly  by  the  current  transformer.  The 
auxiliary  coils  are  connected  to  the  Wheatstone  bridge 
arms  in  a  similar  manner  to  a  galvanometer  connection, 
and  thus  receive  current  of  the  magnitude  and  direc- 
tion depending  on  the  resistance  of  the  search  coils. 
Above  a  certain  temperature  the  torque  of  the  relay 
is  in  the  contact  direction,  and  below  in  the  opposite 
direction.  It  will  thus  be  noted  that  in  order  to  close 
the  contact,  two  predetermined  conditions  must  exist, 
viz.,  excess  current  and  excess  temperature.  Neither 
one  alone  will  separately  trip  the  relay. 


♦Excerpt  from  a  paper  presented  at   the  Milwaukee  meeting  of 
the  American   Institute  of   Mining:   lOngineers,    October.    1918. 


Production  of  Platinum  and  Palladium  in  Brazil  is  beine: 

stimulated.  Official  proclamations  have  been  iasued  in  thf 
now  quiescent  placer  districts  of  Minas  and  Goyaz. 
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THK  Ki'KECT  OF  A   HOIST   OVKKWlM>  AT  NO.   8   SHAFT,  KANOFONTEIN   CENTRAL.  GOL,U   MINES   CO..   TRANSVAAL. 

The  ovr-rwlrifl  dpvirp  artofi  too  latp.  anrl  the  entire  top  of  the  headRoar,  with  throe  sheave  wheels  on  14  x  14-in.  timbers,  was 
IJfte<J  bodily  Into  the  ore  bins,  and  the  skip  returned  to  the  tipplnp:  place.  The  picture  on  the  lof*  shows  the  skip  returned  to 
th'-  tippint'  p'.int  afff-r  d'^capitatlnp  the  h'-adpcar.  and  that  on  the  riyrhl    shows  the   ton  of  the  headtrenr  in  the  ore  bin. 
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UNSAFE  PRACTICE  IN  CARRYING  STEEL,  OR  LEAVING  IT  AT  UNDERGROUND  STATIONS  OR  SWITCHES 


THE  ABOVE  CARELESSNESS  RESULTED  IN  INJURY  TO  A   MOTOR   .NL\N 


-  X.  „„  „„Kn=v,Afl    thioueli  the  rourtesv  of  the   T^uroau  of  Safety  of  the  Anacomla 

These  photographs,  illustrating  unsafe  P'-^ctice    are  pub  ished   th. oug^^  companys  safety   publieation. 

Copper  Mining  Co.     Reproductions  appeared  in  the  Octobei    issue  oi  uie  -irtu.  t., 
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Have  you  answered  the  Red  Cross 
W  Ghristmas  Roll  Call  ? 


Universal  Membership 
The  Goal  of  the  Red  Cross  Christmas  Roll  Call 

The  aim  and  underlying  purpose  of  this  campaign  is  to  recruit  under  the  banner  of  the  Red 
Cross  every  loyal  American,  no  matter  where  he  or  she  may  live.  "A  large  membership  in  the 
Red  Cross  means  more  'Over  There'  than  money,"  said  Chairman  Henry  P.  Davison  upon  his 
return  from  a  visit  to  every  battle  front.  It  is  hoped  and  expected  that  this  great  ambition 
will  be  realized.  It  can  be  if  every  patriotic  man  and  woman  makes  it  his  or  her  responsi- 
bihty  to  get  universal  membership  in  the  Red  Cross.  The  object  of  the  Red  Cross  Christmas 
Roll  Call  is  to  register  in  terms  of  active  participation  the  spirit  of  a  nation.  The  spirit  in 
cjuestion  is  personified  in   Kcd  Cross  membership.     Kvery  one  is  urged  to  make  it  unanimous. 
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Joseph  R.  De  Lamar 


CAPTAIN  JOSEPH  R.  De  LAMAR,  capitalist,  mine 
owner  and  director  in  a  number  of  important 
business  enterprises,  died  at  the  Roosevelt  Hospi- 
tal of  pneumonia  on  Dec.  1.  One  daughter,  his  only 
:hild,  Alice  A.  De  Lamar,  survives  him. 

Captain  De  Lamar  was  born  in  Amsterdam,  Holland, 
in  1848,  but  only  the  first  few  years  of  his  life  were 
spent  in  his  native  land.  His  bold  and  vigorous  char- 
acter displayed  itself  early;  for,  being  desirous  of  see- 
ing the  world,  he  ran  away  from  home  at  the  age  of 
seven  years  and  shipped  aboard  an  East  Indian  ship  as 
cabin  boy,  without  wages.  On  the  homeward  voyage 
he  was  promoted  and  given  a  salary  of  four  Dutch 
guilders  (about  $1.60)  per  month.  His  first  voyage 
completed,  he  continued  to  follow  the  sea,  gradually 
working  his  way  up  through  the  various  grades  of  sea- 
manship. His  early  education  in  the  elementary 
branches  of  learning — reading,  writing  and  arithmetic — 
was  also  acquired  at  sea,  the  mates  of  the  various  ships 


CAPTAIN    JOSEPH    R.    DE   LAMAR 

on  which  he  sailed  teaching  him,  in  consideration  of  his 
devoting  a  portion  of  his  watches  below  to  washing 
their  clothes. 

By  the  time  he  was  21  years  old.  Captain  De  Lamar 
had  visited  the  four  quarters  of  the  globe.  At  the  age 
of  23  he  obtained  a  captain's  diploma,  shipped  for  a 
voyage  as  first  officer,  and  returned  as  captain.  Sub- 
marine work,  or  diving,  being  very  profitable  at  this 
time,  so,  soon  after  our  Civil  War,  he  concluded  to  leave 
the  merchant  marine  service  and  engage  in  this  busi- 
ness. For  sevei-al  years  subsequently  he  was  em- 
ployed in  this  manner,  raising  sunken  vessels  in  the 
Delaware  River,  off  the  New  Jersey  coast,  and  at  St. 
Thomas,  West  Indies.  He  finally  established  head- 
quarters at  Vineyard  Haven,  Mass.,  and  continued  this 
line  of  work  along  the  coast.  In  1876  he  succeeded  in 
raising  a  cargo  of  1660  tons  of  Italian  marble  from  a 
vessel  sunk  off  the  Bermudas  many  years  before,  on 
which  three  different  wrecking  parties  iiad  worked 
without  success. 

Captain  De  Lamar  was  generally  successful   in  this 


business  and  accumulated  considerable  money  from  it. 
Looking  around  for  an  investment  for  his  savings,  he 
decided  to  embark  in  the  African  trade,  and  himself 
assumed  charge  of  a  vessel  as  master  and  supercargo. 
In  this  venture  he  again  met  with  sub.stantial  financial 
success,  but  on  account  of  the  African  coast  fevers, 
which  ever>'  year  cost  him  the  lives  of  several  of  his 
crew,  he  determined  to  abandon  such  a  hazardous  under- 
taking, and  in  1878  sold  his  interests. 

About  this  time  precious-metal  mining  in  the  Rocky 
Mountains  was  exciting  renewed  attention  in  the  East, 
due  to  the  wonderful  bonanzas  which  were  just  being 
uncovered  in  Leadville.  Attracted  by  the  possibilities 
for  the  accumulation  of  great  wealth  in  the  mining  busi- 
ness, Capt.  De  Lamar  resolved  to  quit  the  sea  for 
good  and  engage  in  mining.  Upon  his  arrival  in  Colo- 
rado, however,  he  immediately  realized  the  necessity 
of  a  thorough  scientific  knowledge  of  geology  and  min- 
ing for  the  successful  prosecution  of  the  business  which 
he  purposed  to  follow,  and,  thereupon,  went  to  work  to 
make  good  this  deficiency,  to  the  best  of  his  ability,  by 
studying  assaying,  chemistry,  ore  dressing,  and  metal- 
lurgy. He  spent  eight  years  in  mining  in  Colorado, 
meeting  with  very  fair  success.  Among  the  most  im- 
portant of  his  undertakings  was  the  development  of  the 
TerrTble  lead  mine  of  Custer  County.  This  property  he 
purchased  when  it  was  a  mere  prospect,  for  $.3,500.  He 
opened  a  large  body  of  low-grade  lead  carbonate  ore,  and 
finally  erected  dressing  works  of  250  tons  per  day  ca- 
pacity for  its  concentration.  This  mill,  which  was 
at  the  time  the  best  equipped  and  by  far  the  largest 
concentrating  works  in  Colorado,  proved  ver\'  succe.ss- 
ful.  Notwithstanding  the  low  grade  of  the  ore,  which 
averaged  in  value  only  about  $4.50  per  ton,  and  the 
high  cost  of  labor  and  supplies,  the  Terrible  mine  was 
operated  at  substantial  profit,  and  was  sold  in  1886 
by  Captain  De  Lamar  to  the  Omaha  &  Grant  Smelting 
and  Refining  Co.  at  a  good  price. 

Captain  De  Lamar  spent  the  next  two  years  in  travel- 
ing, visiting  during  this  time  mo.st  of  the  principal 
mining  camps  in  the  western  United  States  in  search  of 
another  property  to  develop.  He  finally  selected  a  pros- 
pect on  a  mountain,  six  miles  west  of  Silver  City,  in 
Owyhee  County,  Idaho,  where  he  purchased  a  group  of 
mining  claims  for  a  small  amount,  and  located  others 
around  it,  so  as  to  cover  practically  the  whole  mountain, 
the  property  secured  representing  a  tract  of  mineral 
land  about  one  mile  long  and  three-fourths  of  a  mile 
wide.  Work  was  begun  by  driving  a  cros<!cut  tunnel 
into  the  mountain,  to  inter.sect  at  right  angles  the  veins 
which  cropped  at  the  surface. 

The  result  of  the  exploration  work  on  this  property 
and  its  subsequent  production  proved  the  wisdom  of 
Captain  De  Lamar's  purcha.se.  A  number  of  parallel 
veins  were  cut  carrying  gold  and  silver.  As  these  veins 
were  followed  on  their  .strike  toward  the  east  they  were 
all  cut  off  or  pinched  out  by  a  dike,  at  the  intersection 
of  which  the  ore  was  abnormally  rich,  carrying  into  the 
thousands  of  ounces  of  silver  per  ton. 

Captain  De  Lamar  was  extremely  cautious  in  his 
mining  operations,  venturing  extensively,  but  not  with- 
out   good    judgment.      The    Idaho    property    was    not 
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equipped  with  a  mill  until  it  had  been  in  his  hands  for 
over  a  year.  Then  he  started  with  two  small,  second- 
hand mills,  and  not  until  August,  1890,  did  he  erect  a 
modern  20-stamp  mill. 

During  1890  many  carload  shipments  were  made  di- 
rect to  the  smelter  which  returned  $1500  to  $2000  per 
ton,  while  the  mill  worked  on  ore  averaging  over  $30 
per  ton.  This  property  was  sold  to  an  English  com- 
pany in  the  spring  of  1891  for  $2,000,000  cash.  The 
Captain  subsequently  took  an  interest  in  the  property  in 
lieu  of  part  of  the  cash,  and  for  a  time  acted  as  resi- 
dent director. 

Prior  to  the  sale  Captain  De  Lamar  had  taken  $1,- 
500.000  from  the  mine.  The  new  company  paid  its 
first  dividend  from  the  20-stamp  mill  in  July  of  1891. 
From  that  date  the  mine  grew  steadily,  until,  with  a 
larger  mill,  250  to  300  tons  per  day  was  treated.  Two 
entirely  new  systems  of  veins  were  found  that  added 
materially  to  the  value  of  the  property,  but  commercial 
ore  did  not  extend  to  great  depth  in  any  of  the  veins, 
and  the  quality  gradually  diminished  until  about  four 
years  ago,  when  expenses  began  to  exceed  returns,  and 
the  property  closed  after  an  honorable  career  and  ^ 
record  in  which  its  founder  could  take  just  pride. 

Captain  De  Lamar  took  a  very  active  part  in  all  public 
affairs  in  Idaho.  In  1891  he  was  state  Senator  and  was 
appointed  the  state's  sole  representative  at  the  Chicago 
World's  Fair.  Being  particularly  desirous  that  the 
state  make  a  good  showing  at  this  time,  he  offered  to 
duplicate  from  his  private  resources  any  sum  that 
citizens  of  the  state  might  raise. 

The  De  Lamar  mine  of  Nevada,  one  of  the  most  noted 
mines  acquired  and  operated  by  De  Lamar,  came  into  his 
hands  in  1893.  The  original  purchase  price  was  $150,- 
000,  but  it  is  said  that  $600,000  was  expended  before  the 
property  became  productive.  The  gross  yield  reached  a 
total  of  over  $9,000,000  by  the  end  of  1900.  The  metal- 
lurgical history  of  this  property  was  interesting.  There 
was  first  established  a  chlorination  plant,  which  was  not 
entirely  successful.  A  small  cyanide  plant  was  next 
erected,  and  this  grew  by  successive  additions  until  a 
daily  capacity  of  300  tons  was  reached.  A  conspicuous 
feature  of  the  plant  was  the  use  of  Griffin  mills  for  dry 
crushing,  and  zinc  dust  for  precipitating  the  auriferous 
cyanide  solutions.  In  1902  options  on  this  property 
were  given  to  J.  E.  and  S.  Bamberger,  of  New  York,  and 
soon  thereafter  the  property  passed  into  their  hands. 

Captain  De  Lamar  also  was  interested  in  the  De 
Lamar  Mine,  of  Shasta  County,  Calif.,  and  established 
the  De  Lamar  Refinery  at  Chrome,  N.  J.,  which  was  sub- 
sequently purchased  by  the  U.  S.  Smelting  Co.,  in  1905. 

In  1900  we  note  the  large  holdings  of  the  Captain  in 
De  Lamar's  Mercur  Mines  Co.,  which  up  to  that  time 
had  paid  about  $700,000  in  dividends,  and  during  that 
year  was  combined  with  the  Mercur  G.  M.  and  M.  C. 
to  form  the  Consolidated  Mercur  Gold  Mines  Co.,  a 
company  that  has  had  a  long  and  prosperous  career  and 
ha«  been  one  of  the  main  sources  of  the  De  Lamar  income. 

It  was  in  Mercur  that  Captain  De  Lamar  came  in 
touch  with  Colonel  Wall,  Jackling,  and  Gemmel.  and  in 
1895  his  attention  was  first  drawn  to  Utah  Copper  dis- 
trict. His  first  option  on  three-fourths  of  Colonel  Wall's 
property  called  for  the  payment  of  $375,000.  For  a 
period  of  eight  years  th?  Captain  was  more  or  less 
interested  in  this  low-grade  district,  but  never  became 


convinced,  while  the  property  was  undeveloped,  that  it 
would  be  a  profitable  investment  for  the  very  large 
sum  that  would  be  required;  so  he  disposed  of  his 
quarter  interest  in  1903,  to  those  who  have  made  a 
success  of  the  Utah  Copper  Company, 

Recently  Captain  De  Lamar  had  been  president  of  the 
Dome  Mines,  at  Porcupine;  vice-president  of  the  Delta 
Beet  Sugar  Co. ;  vice-president  of  the  International 
Nickel  Co. ;  a  director  of  the  American  Bank  Note  Co., 
Coronet  Phosphate  Co.,  Canadian  Mining  and  Explora- 
tion Co.,  and  the  Manati  Sugar  Co.,  as  well  as  hav- 
ing interest  in  various  other  organizations. 

Since  1890  Captain  De  Lamar  had  made  his  home  in 
the  East.  He  built  a  town  house  at  233  Madison  Ave., 
but  took  the  greatest  pride  in  his  country  estate  near 
Glen  Cove,  Long  Island.  Facing  the  Sound  toward  the 
northwest,  passers-by  on  steamers  invariably  ask  whose 
wonderful  place  it  is.  Here  he  entertained  lavishly, 
exhibiting  to  his  guests  his  wonderful  collections  of 
plants  and  flowers,  and  while  looking  out  with  them 
toward  the  western  sunset  recalling  vividly  the  in- 
teresting incidents  of  his  early  life  in  his  adopted 
country. 

Approximately  half  of  Captain  De  Lamar's  estate, 
having  an  estimated  value  of  about  $20,000,000,  goes 
to  Harvard  Medical  School,  Johns  Hopkins,  and  to  the 
College  of  Physicians  and  Surgeons  of  Columbia  Uni- 
versity "for  the  study  and  teaching  of  the  origin  of  hu- 
man disease  and  the  prevention  thereof  .  .  .  and 
how  to  secure  health  by  proper  diet;  .  .  .  and  I 
especially  enjoin  on  the  legatees  the  dissemination  of 
the  results  of  studies,  through  popular  publications, 
public  lectures  and  other  appropriate  methods,  etc." 

The  will  left  by  Captain  De  Lamar  bears  testimony  of 
the  spirit  of  the  man  that  accumulated  the  fortune. 
The  welfare  of  the  people  of  his  native  land  and  of  his 
adopted  country  was  an  ever-present  thought  through- 
out the  later  years  of  his  life. 


Developing  a  Dutch  Salt  Deposit 

In  the  annual  report  of  the  Dutch  Government  Re- 
search Board  for  1911  it  was  announced  that  around 
Buurse,  near  the  German  frontier,  there  were  salt  de- 
posits at  a  depth  of  350  meters,  says  Commerce  Reports. 
For  a  time  no  more  notice  was  taken  of  it,  but  the  war 
has  taught  the  Netherlands  to  develop  its  own  resources 
and  as  far  as  possible  to  be  independent  of  foreign  as- 
sistance. In  February,  1917,  the  Minister  of  Agricul- 
ture proposed  a  bill  to  develop  these  deposits,  with  the 
object  of  averting  a  threatened  salt  shortage.  With 
some  changes,  the  measure  was  passed  in  February,  1918. 

Work  started  in  the  summer  of  1918.  After  the  erec- 
tion of  the  necessary  boring  towers^  engine  rooms, 
dwellings  and  other  essential  buildings,  boring  began, 
and  it  has  already  reached  a  depth  of  43i  meters.  The 
boring  of  the  first  7  meters  offered  no  difficulties;  from 
7  to  80  meters  clay  strata  are  looked  for,  and  from  80 
to  320  meters  it  is  expected  that  rock  will  be  encoun- 
tered. It  is  thought  that  rock  salt  will  be  found  at 
320  meters  and  that  the  layer  will  be  about  20  metws 
thick.  A  deep-well  pump  will  be  inserted  in  the  boring, 
by  means  of  which  it  is  hoped  to  lift  7  cubic  meters 
(1850  gallons)  of  brine  per  hour. 
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Chrome  and  Manganese  Ore  Producers 

The  situation  of  the  producers  of  chrome  ore  and 
manganese  ore  is  not  dissimilar.  Both  have  been 
encouraged  to  use  every  effort  to  find  new  deposits 
of  ore  and  increase  production  from  knov^'n  sources, 
with  the  result  that,  even  before  November,  Washington 
gave  out  the  information  that  if  foreign  ores  should 
jbe  entirely  cut  off  domestic  supplies  could,  in  the 
'emergency,  meet  requirements.  We  were  further  in- 
formed that  it  would  be  inadvisable  to  open  any  new 
deposits.  This  advice  came  late,  and  now,  with  the 
war  demand  tapering  off  and  the  future  demands  for 
commercial  purposes  uncertain,  producers  find  them- 
selves in  a  serious  situation,  and  we  are  not  surprised 
to  learn  of  the  strenuous  efforts  being  made  on  the 
Pacific  Coast  to  get  the  Government  to  take  some  action 
to  protect  those  who  have  answered  the  call  for  more 
chrome  ore  and  more  manganese  ore.  As  demand 
slackens  and  shipping  facilities  increase,  shall  these 
industries  be  permitted  to  revert  to  their  pre-war 
dormant  condition?  Shall  thousands  of  dollars'  worth 
of  property  and  equipment  be  rendered  valueless  while 
hundreds  are  thrown  out  of  employment? 

What  form  of  protection  woirtd  be  best  and  most 
practicable  we  cannot  suggest,  but  the  simplest,  a  high 
tariff  on  imports,  we  fear  will  not  be  looked  upon  with 
the  favor  that  high  tariffs  met  at  the  close  of  the  Civil 
War.  There  are  now  fewer  than  150  properties  pro- 
ducing high-grade  manganese  ore  (35%  or  higher)  with 
an  average  output  of  about  200  tons  each  per  month. 
We  have  no  figures  as  to  the  number  of  chrome  mines 
working,  but  we  know  that  the  total  tonnage  is  not  large 
and  that  the  number  of  people  interested  in  the  produc- 
tion of  chrome  and  manganese  ores  is  relatively  small 
compared  with  the  number  who  will  have  to  bear  a  tax  in 
the  event  of  the  adoption  of  a  protective  tariff.  This  is 
one  of  the  reasons  why  we  doubt  the  expediency  of 
tariff  legislation  to  protect  the  situation. 

There  is  another  angle  from  which  this  question  may 
be  viewed.  A  large  number  of  the  now  properties  have 
been  opened  for  the  purpose  of  making  money  out  of 
them.  Operators  took  legitimate  mining  risks  knowing 
full  well  that  the  day  peace  was  declared  their  prod- 
uct would  fall  in  price. 

Though  it  is  deeply  to  be  regretted  that  a  thriving 
business  should  suddenly  become  valueless,  we  believe 
that  these  speculators  need  no  special  legislation  when 
the  game  turns  against  them.  They  knew  the  game; 
they  took  their  chances,  and  with  peace  in  sight  they 
should  be  suflficiently  good  sports  not  to  complain  at  the 
good  fortune  of  the  world  and  their  own  losses. 

Other  operators  were,  no  doubt,  induced  to  go  into 
the  mining  of  these  metals  through  patriotic  motives, 
and  many  of  them  have  not  yet  recovered  their  outlay. 
Such  should  have  our  full  sympathy,  though  they  prob- 
ably are  not  asking  it.     Having  undertaken  their  work 


from  a  patriotic  point  of  view,  they  will  charge  up  the 
loss  as  their  bit  in  the  cost  of  winning  the  war.  and 
enter  no  complaint. 

If  there  are  only  these  two  cla.s.ses  of  operators  mining 
chrome  and  manganese  ores,  the  speculator  and  the 
patriot,  no  special  legislation  is  needed;  and  if  the  spec- 
ulator is  not  entitled  to  special  legislation  and  the  patriot 
does  not  a.sk  it,  none  will  be  forthcoming.  The  business 
of  mining  these  ores  will  gradually  assume  its  normal 
importance  of  pre-war  days.  Chrome  and  manganese 
operators  will  not  occupy  exactly  the  same  position  that 
they  did  four  years  ago,  for  metallurgical  processes  have 
been  developing,  and  the  demand  for  ores  will  be  greater 
than  it  was  in  pre-war  time,  and  there  will  be  some 
properties  favorably  situated  that  will  continue  to  pro- 
duce and  sell  at  a  profit.  To  this  extent  the  chrome 
and  manganese  ore  business  will  have  been  benefited 
by  the  stimulus  of  war  demands.        F.  F.  Sharpless. 

New  York,  Nov.  23,  1918. 


Cost  of  Explosives  and  Production 
of  Gold 

To  one  who  is  producing  gold  at  a  cost  of  $21  to  $22 
per  oz.  the  declaration  of  peace  holds  out  some  hope; 
indeed,  it  is  difficult  to  understand  why  the  granting 
of  an  armistice  has  not  already  been  felt  in  some  of 
our  supply  bills.  What  the  Government  can  and  will  do 
to  stimulate  the  production  of  a  metal  which  we  are 
given  to  understand  by  financiers  is  greatly  needed  is 
something  beyond  the  writer's  ken.  It  would  seem  that 
gold  was  a  peace  metal  rather  than  a  war  metal.  Cer- 
tainly the  necessity  for  its  production  has  not  disap- 
peared with  the  cessation  of  hostilities,  and  it  may  be 
that  the  demand  for  it  will  grow  more  rapidly  than  we 
who  are  holding  on  by  the  ragged  edge  can  now  hope 
for.  With  the  cessation  of  hostilities  we  should  see  a 
material  reduction  in  our  fuel  bills,  the  bills  for  ma- 
chinery, tools,  steel,  and  explosives,  and  in  due  time,  as 
the  cost  of  food  and  clothing  drops,  we  will  hope  to  get 
more  tons  broken  for  $10  than  are  being  broken  today. 

A  very  large  item  entering  into  our  mining  costs  is 
that  of  explosives.  I  think  that  it  would  be  fair  to  say 
that  the  increased  cost  of  explosives  has  been  much 
greater  than  the  increased  cost  of  their  production,  and 
now  that  the  demand  for  high  explosives  has  already 
fallen  off,  we  ought  to  begin  to  benefit.  If  we  do  not, 
this  is  something  on  which  we  might  call  for  Federal 
assistance. 

My  hope,  that  it  will  come  naturally  in  the  every-day 
course  of  business,  is  based,  to  some  extent,  upon  an 
address  by  Col.  E.  G.  Buckman,  of  the  Du  Pont  com- 
pany, delivered  before  that  company's  salesmen  on  June 
19  last. 

Colonel  Buckman  was  not  dealing  directly  with  mine 
explosives,  which  at  that  time  formed  but  a  trifling 
portion  of  the  output  of  the  Du  Pont  company,  but  his 
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remarks  must  certainly  reflect  the  general  policy  of  the 
organization,  which  could  not  justify  the  adoption  of 
a  different  policy  toward  blasting  powder,  so  essential 
to  the  production  of  raw  material  for  war  purposes  and 
for  the  production  of  gold. 

I  quote  a  few  passages  from  Colonel  Buckman's  re- 
marks respecting  prices  for  firearm  explosives: 

We  have  never  raised  our  price  to  a  ^ngle  one  of  our  regular 
customers  here  in  the  United  States.  .  .  .  Home  military 
concerns  have  been  charged  throughout  the  period  of  the  war 
our  regular  pre-war  prices,  and  liave  also  been  given  tlie  benefit 
of   every   reduction. 

Throughout  1914.  1915,  and  1916,  when  the  price  ranged  $1. 
90c.  and  80c.  to  foreign  governments,  we  furnished  the  U.  S. 
Army  and  Navy  all  their  requirements  ....  of  smolieless 
powder  at   50  and   53c.   per  pound. 

Prices  quoted  show  powder  selling  at  $1  per  lb.  in 
October,  1914,  with  gradual  reductions,  until  in  April, 
1917,  it  reached  47k.  per  pound. 

Invention  after  invention,  economy  after  economy,  was  de- 
veloped for  savings  which  more  than  kept  pace  with  the  rapid 
increase  of  raw  material  and   labor. 

It  was  not  costing  the  steel  i)roducers  100%  more  to  produce 
a  ton  of  steel,  but  the  supply  and  demand  enabled  them  to  charge 
more,  and  they  did   it. 

Our  price  on  TXT  has  been  reduced  from  time  to  time,  until 
now  we  sell  at  35c.  per  lb.,  as  against  $1  in  the  beginning,  which 
is  nearly  as  low  as(  the  pre-war  price  of  29  cents. 

In  April,  1917,  the  Du  Pont  bid  for  115,000,000  lb. 
of  powder  for  the  Government  was  47k.  per  lb.  In 
1913  the  price  had  been  53c.  for  the  same  grade. 

Du  Pont  company  enjoys  the  unique  position  of  being  the  only 
concern  in  the  United  States  which  is  today  selling  its  product 
at  less  than  pre-war  prices.  ...  As  fast  as  it  could  do  so,  it 
has  of  its  own  volition  reduced  the  prices. 

To  one  who  has  been  paying  ever-rising  prices  for 
dynamite  during  the  period  of  the  war,  these  quotations 
do  not  make  pleasant  reading;  he  feels  that  the  mines 
must  have  been  singled  out  as  legitimate  game.  If  the 
Government  really  needs  the  gold,  and  if  we  are  willing 
to  mine  it  at  little  or  no  profit  to  ourselves,  we  should 
certainly  not  be  called  upon  to  pay  large  profits  to 
those  who  furnish  us  with  supplies. 

We  have  no  desire  to  see  our  Government  go  into  the 
production  of  powder  or  the  production  of  any  other 
of  our  many  supplies,  but  if  Uncle  Sam  needs  the  gold 
it  is  his  duty  to  see  that  we  get  our  supplies  as  near  cost 
as  possible.  The  foregoing  quotations  suggest  that  we 
have  recently  been  paying  rather  handsome  profits  to 
somebody.  Gold   Miner. 

New  York,  Nov.  25,  1918. 


Exchange  of  Ideas 

The  ideas  held  by  the  late  Dr.  James  Douglas  respect- 
ing the  exchange  of  information  and  suggestions,  the 
free  discussion  of  technical  practice  and  the  futility  of 
secret  practices,  have  become  the  ideas  of  a  majority  of 
American  engineers,  and  arguments  supporting  secrecy 
receive  scant  consideration.  Feeling  as  we  do  on  this 
point,  it  is  que.stionable  if  we  are  carrying  out  the  spirit 
of  the  idea  and  permitting  our  subordinates  to  follow 
a  line  of  which  we  approve. 

Too  frequently  it  is  held  that  the  place  of  the  super- 
intendent and  foremen  is  on  the  job  every  day  in  the 
week  and  every  week  in  the  year,  but  "all  work  and  no 
play  makes  Jack  a  dull  boy,"  and  Jack's  education  can- 
not be  kept  right  up  to  date  even  by  the  best  technical 
journals. 


It  is  not  the  broader  question  respecting  operating 
that  the  subordinates  will  investigate  and  improve,  but  ' 
the  hundred  and  one  little  details  with  which  they  come 
in  contact  every  day;  not  the  general  system  of  tim- 
bering, but  the  method  of  holding  a  heavy  stull  in  bad 
ground  while  it  is  being  wedged  into  place;  not  the 
method  of  concentration,  but  the  device  for  getting  a 
minute  and  constant  amount  of  oil  into  the  maelstrom  at 
a  particular  point — all  of  the  little  details  that  go  to  I 
make  the  success  or  failure  of  the  general  scheme. 

If  a  foreman  is  worth  having,  he  is  one  who  appre- 
ciates a  short  vacation  at  company  expense  far  more 
than  an  increase  of  25c.  per  day  in  wages.  Loyalty  is 
the  watchword  of  the  day.  Without  it  management  can 
scarcely  succeed.  With  it,  a  desperate  case  may  be 
brought  to  life.  The  encouragement  offered  by  the  ' 
management  in  giving  its  subordinates  an  opportunity 
to  see  what  is  being  done  in  other  mines  and  works  is 
one  of  the  strongest  stimulants  to  loyalty  that  may  be 
administered.  Mining  ENGINEER, 

New  York,  Dec.  2,  1918. 


Vanner  Belt  Cleaner 

In  the  Journal  of  Oct.  19,  1918,  there  appears  a  de- 
scription of  a  vanner  belt  cleaner.  This  is  a  somewhat 
elaborate  mechanism  to  accomplish  the  purpose  in- 
tended. With  a  vanner  belt  properly  wet  and  kept  wet 
as  it  passes  over  the  head  drum,  there  should  be  little 
danger  of  concentrate  adhering  to  the  belt  if  it  is  prop- 
erly submerged  in  the  concentrate  box.  If  trouble  is 
experienced  with  fine,  sticky  concentrate,  a  distributed 
spray  directed  normally  to  the  belt  ought  to  be  sufficient. 
I  am  reminded  of  a  device,  once  manufactured  as  an 
attachment  to  the  Union  vanner,  which  was  made  at 
one  time  by  the  Union  Iron  Works,  of  San  Francisco. 
It  consisted  of  a  wooden  roller  three  inches  in  diameter 
and  so  attached  to  the  shaking  frame  of  the  vanner  as 
to  just  touch  the  belt  about  midway  between  the  upper 
and  lower  head  drums  of  the  vanner.  It  was  rotated 
by  the  belt.  The  surface  of  the  roller  touching  the  film 
of  water  on  the  belt  caused  both  water  and  concentrates 
to  take  to  the  surface  of  the  roller.  The  concentrates 
were  neatly  discharged  from  the  lower  surface  of  the 
roller.  By  suspending  a  narrow  trough  beneath  the 
roller,  the  greater  proportion  of  the  concentrates  were 
discharged  into  the  trough  and  carried  by  a  stream  of 
water,  which  was  delivered  as  a  fine  jet  into  the  upper 
end  of  the  trough,  to  a  side  discharge.  By  directing  this 
discharge  to  a  shaking  launder,  the  concentrates  from  a 
number  of  vanners  could  be  discharged  to  a  settling 
box  at  one  end  of  the  row  of  machines.  The  lower  por- 
tion of  the  belt  dipped  below  the  water  in  the  concen- 
trate box  and  served  to  catch  the  concentrates  that 
escaped  the  trough.  In  this  way  the  concentrates  that 
accumulated  in  the  box  were  small  in  amount  and  could 
be  removed  at  longer  intervals  than  is  customary  with 
the  usual  arrangement  of  head-box.  By  attaching  the 
concentrate  trough  to  the  frame  of  the  machine  so  as 
to  reciprocate  with  the  frame,  little  surplus  water  was 
required  to  keep  the  concentrates  moving  toward  the 
discharge  end  of  the  trough.  I  found  the  device  useful 
on  a  vanner  used  for  ore  testing.  G.  J.  Y. 

New  York,  Oct.  21,  1918. 
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I  Industrial  News  from  Washington 

I  By  Paul  Wooton,  Special  Correspondent 
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The  War-Minerals  Act 

Full  realization  that  the  War-Minerals  Act  is  a  white 
elephant  has  come  to  officials  of  the  Interior  Department, 
and  particularly  to  those  of  the  U.  S.  Bureau  of  Mines. 
The  situation  has  been  studied  from  all  angles,  but  as 
yet  no  announcement  of  conclusions  has  been  made.  It 
is  realized  that  definite  action  must  be  taken  soon,  that 
the  industries  concerned  may  know  just  where  they 
stand.  It  is  not  improbable  that  a  small  amount  of  the 
appropriations  carried  by  the  War-Minerals  Act  will 
be  used  to  compile  data  and  evidence  by  means  of  which 
an  accurate  report  on  the  war-minerals  situation  may 
be  laid  before  Congress,  leaving  it  to  that  body  to  de- 
termine how  the  situation  is  to  be  met. 

The  present  status  of  affairs  warrants  slight  hope  on 
the  part  of  the  domestic  producers  of  war  minerals  for 
relief  under  the  act.  In  fact,  so  many  difficulties  stand 
in  the  way  of  relief,  that  it  is  doubtful  if  means  can  be 
devised  to  bring  through  without  loss  those  who  fol- 
lowed the  Government's  suggestion  to  produce  war- 
minerals.  One  view  of  the  matter,  which  comes  from  a 
disinterested  source,  may  be  summed  up  as  follows : 

The  Government  must  accept  part  of  the  responsibility  for  this 
development,  although  it  is  not  commercially  obligated  by  con- 
tracts. The  exploration  and  demonstration  of  the  extent  of  our 
chrome  resources  has,  from  a  national  standpoint,  been  fully 
justified  and  worth  the  capital  investment.  Though  these  re- 
sources are  limited,  it  has  at  least  been  demonstrated  that  the 
country  has  from  two  to  three  years'  supply  of  this  material 
on  the  ground. 

If  any  general  policy  of  reconstruction  is  to  be  followed,  by 
which  the  war  activities  and  industries  are  to  be  gradually  re- 
adjusted with  the  minimum  of  loss  to  producers  who  have  helped 
to  meet  an  actual  necessity,  then  chromite  certainly  deserves 
some  protective  action  for  the  producers.  Since  a  program  had 
to  be  formulated  for  the  carrying  on  of  the  war,  and  the  country 
has  been  saved  billions  of  dollars  by  its  termination,  it  seems 
justifiable  that  expenditures  of  even  millions  of  dollars  should 
be  made  in  an  equitable  closing  down  of  the  war  program. 

By  Jan.  1,  1919,  there  will  be  approximately  from  100,000  to 
125,000  tons  of  chromite  stocKs  in  the  hands  of  the  consumers. 
This  represents  a  two-year  supply  on  the  basis  of  pre-war  con- 
sumption. Domestic  production  is  now  on  the  basis  of  60,000 
tons  a  year.  Canadian  production,  which  is  practically  all  im- 
ported to  the  United  States,  is  at  the  rate  of  18,000  to  20,000 
tons  a  year.  Cuban  import  production  is  estimated  at  15,000 
tons.  In  addition  to  these  sources,  there  is  pressure  to  import 
additional  quantities  from  New  Caledonia  and  Brazil,  making  a 
total  of  at  least  100,000  tons  in  sight  for  the  coming  year  of  new 
production  in  addition  to  the  stocks  already  indicated.  The 
situation  indicates  a  large  over-supply. 


dustry  was  in  position  to  take  care  of  itself.  He  also  said 
that  it  was  the  desire  of  the  price-fixing  committee  to 
permit  the  fixing  of  maximum  prices  on  acid  to  expire 
with  the  closing  of  the  pre.sent  period,  namely,  Dec. 
31,  1918. 

After  a  general  discussion  it  was  decided  that  price 
fixing  with  reference  to  sulphuric  and  nitric  acids  be 
discontinued  and  that  the  present  prices  fixed  for  the 
last  quarter  of  1918  should  remain  in  effect  until  Dec. 
SI,  1918,  on  which  date  they  will  automatically  expire 
by  time  limitation. 


Acid  Price  Fixing  To  Cease  Dec.  31 

At  the  request  of  Robert  S.  Brookings,  chairman  of 
the  price-fixing  committee  of  the  War  Industries  Board, 
the  committee  on  acids  met  in  his  office  in  Washington 
on  Dec.  3,  according  to  a  statement  of  the  Chemical 
Alliance.  Representatives  of  the  different  branches  of 
the  Government  were  present.  Mr.  Brookings  stated 
clearly  that  though  it  was  the  desire  of  the  War  Indus- 
tries Board  to  be  of  every  possible  assistance  to  the 
various  industries  in  which  there  had  been  price  regu- 
lation, it  was  felt  that  the  need  of  such  supervision 
and  of  price  fixing  no  longer  existed  and  that  the  in- 


The  Revenue  Bill 

Deductions  for  mine  depletion  allowed  by  the  new 
revenue  bill  are  covered  in  the  following  paragraph 
quoted  from  the  text: 

In  the  case  of  mines,  oil  and  gas  wells,  other  natural  deposits, 
and  timber,  a  reasonable  allowance  for  depletion  and  for  dt-pre- 
ciatlon  of  Improvements,  according  to  the  peculiar  conditions  in 
each  case,  based  upon  cost  including  cost  of  development  not 
otherwise  deducted :  Provided,  That  In  the  case  of  such  properties 
acquired  prior  to  Mar.  1,  1913,  the  fair  market  value  of  the 
property  for  the  taxpayer's  Interest  therein)  on  that  date  shall 
bi-  taken  in  lieu  of  cost  up  to  that  datf  :  Provided  further.  That 
in  the  case  of  mines,  oil  and  gas  wells,  discovered  by  the  taxpayer 
on  or  after  Mar.  1,  1913,  and  not  acquired  as  the  result  of  pur- 
chase of  a  proven  tract  or  lease,  where  the  fair  market  value  of 
the  property  is  materially  disproportionate  to  the  cost,  the  de- 
pletion allowance  shall  be  based  upon  the  fair  market  value  of 
the  property  at  the  date  of  the  discovery,  or  within  12  months 
thereafter ;  such  reasonable  allowance  in  all  the  above  cases  to 
be  made  under  rules  and  regulations  to  be  prescribt-d  by  the  Com- 
missioner with  the  approval  of  the  Secretary.  In  the  case  of 
leases  the  deductions  allowed  by  this  paragraph  shall  be  equitably 
apportioned  between   the  lessor  and   lessee 

Exemption  of  gold  mining  from  taxation  under  the 
bill  is  provided  in  the  following: 

In  the  case  of  any  corporation  engaged  In  the  mining  of  gold, 
the  portion  of  the  net  income  derived  from  the  mining  of  Kohi 
shall  be  exempt  from  the  tax  Imposed  by  this  title,  and  the  tax 
on  the  remaining  portion  of  the  net  Income  shall  be  computed 
upon  the  basis  of  an  invested  capital  which  bears  the  same  ratio 
to  the  full  Invested  capital  as  such  remaining  portion  of  the  net 
income  bears  to  the  entire  net  income. 

Taxation  on  sales  of  mining  property  is  covered  in 
the  following: 

In  the  case  of  a  bona  flde  sale  of  mines.  oU  or  gas  wells,  or 
any  interest  therein,  where  the  principal  value  of  the  propTty 
has  been  demonstrated  by  prospecting  or  exploration  and  dis- 
covery work  done  bv  the  taxpayer,  the  portion  of  the  t.ix  impo.«;ed 
by  this  title  attributable  to  surh  sale  shall  not  exceed  20 "c  of  the 
selling  price  of  such  property  or  interest. 

Tin,  with  its  alloys  and  compounds,  was  removed  from 
the  Export  Conservation  List  on  November  27. 


Although  the  War  Industries  Board  will  cease  to  exist 
on  Jan.  1,  1918,  it  is  probable  that  some  connection  will 
be  maintained  between  the  existing  personnel  and  the 
Government  after  that  date. 

A  resolution  has  been  introduced  by  Senator  Jones, 
of  New  Mexico,  extending  the  suspension  of  mining 
claim  assessments  to  Alaska.  In  the  resolution  passed 
Oct.  5  it  was  not  clear  that  the  suspension  should  apply 
to  Alaska. 
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Chronolog>^  of  Mining,  November,  1918 

Xov.  1 — Wage  increase  of  $1  per  day  for  anthracite 
miners,  authorized  by  Fuel  Administrator  Garfield. 
•  xov.  6 — Tin  Importers'  Association  protested  to  War 
Industries  Board  against  the  fact  that  U.  S.  Steel  Prod- 
ucts Co.  should  have  sole  direction  of  the  import  of 
tin. — Shipment  of  silver  bullion  to  the  value  of  $3,000,- 
000  made  from  the  Government  Assay  Office  at  New 
York  to  India. 

Nov.  11 — Armistice  signed  by  Germany. — Licenses 
for  importation  of  chrome  ore,  except  those  covering 
shipments  from  Cuba,  Canada,  and  Brazil,  revoked  by 
the  War  Trade   Board. 

Nov.  13— Monetary  system  of  Mexico  placed  on  a 
gold  basis. 

j^ov.  15— Agreement  reached  between  copper  p.ro- 
ducers  and  War  Industries  Board  that  provides  for 
maintenance  of  present  production,  prices,  and  wages, 
and  regulation  of  prices  and  allocations  until  Jan.  1, 
1919. 

I<ov.  16 — Restrictions  on  domestic  uses  of  gold  and 
silver  for  industrial  purposes  removed  by  the  War 
Industries  Board. — Zinc  producers  notified  to  suspend 
production  on  the  filling  of  Government  contracts. 

Kov.  19— Dr.  Charles  R.  Van  Hise  died. 

Nov.  20— Meeting  of  quicksilver  producers  with  the 
War  Industries  Board  at  Washington  to  consider  prices. 

Nov.  22— William  G.  McAdoo  resigned  as  Secretary 
of  the  Treasury.— John  D.  Ryan  resigned  as  Second 
Assistant  Secretary  of  War  and  Director  of  Air  Service. 

Nov.  25— New  Cornelia  Copper  Co.  paid  initial  divi- 
dend  of   25c.   per   share. 


Bituminous  Requisitions  Canceled 

All  of  its  requisitions  for  the  shipment  of  bituminous 
coal  to  industrial  plants  have  been  canceled,  according 
to  an  announcement  made  on  Dec.  5  by  the  U.  S.  Fuel 
Administration.  The  Administration's  policy  hereafter 
will  be  to  leave  to  the  plants  themselves  the  work 
of  obtaining  such  fuel.  It  believes,  however,  that  none 
will  have  difficulty  in  getting  sufficient  supplies. 


Mesabi  Range  Magnetic  Iron  Ores 

The  first  shipment  of  1800  tons  of  low-phosphorus 
sinter,  produced  from  magnetic  iron  ore  secured  on  the 
eastern  Mesabi  Range,  has  been  made  from  Duluth, 
says  Iron  Aye.  The  ore  is  to  be  delivered  at  the  Mid- 
vale  Steel  and  Ordnance  Co.  blast  furnaces  at  Coates- 
ville,  Penn.,  and  was  produced  at  the  mill  at  Duluth 
equipped  some  time  ago  V^y  the  Jackling  interests  for 
the  concentration  of  magnetic  ore  from  the  eastern 
Mesabi  Range.  D.  C.  Jackling  is  the  managing  director 
of  the  enterpri.se,  which  is  expected  to  develop 
to  a  considerable  production  of  a  low-phosphorus  sin- 
ter from  eastern  Mesabi  ores.  The  concentrating  op- 
eration.s  have  been  carried  on  in  an  experimental  way 
for  several  years,  and  have  been  in  charge  of  W.  G. 
Swart.  The  po.ssibilities  of  these  lean  magnetites  were 
brought  to  the  attention  of  the  Jackling-Hayden,  Stone 
i  <^().  interests  several  years  ago  by  Dwight  E.  Wood- 


bridge,  who  secured  the  lands  now  held  by  the  operating 
syndicate. 

The  cargo  analyses  of  the  shipment  just  made  to 
Coatesville,  Penn.,  ran  63%  iron  and  0.008%  phos- 
phorus. The  cargo  thus  represents  the  highest  grade 
ore  that  has  gone  from  Lake  Superior  in  many  years. 

The  wet  magnetic  concentrating  process  is  followed 
at  Duluth  in  a  mill  which  has  a  capacity  of  about  lOfl 
tons  a  day.  It  involves  fine  grinding  for  the  removal 
of  a  large  part  of  the  silica  and  phosphorus,  the  latter 
existing  as  apatite. 


Iron-Ore  Restriction  Modified 

The  War  Trade  Board  announced  on  Dec.  7  that  the 
restriction  previously  placed  upon  the  importation  of 
ocean  shipments  of  iron  ore,  limiting  importations  to 
shipments  from  Cuba  and  to  shipments  as  ballast  from 
Sweden  or  Spain,  has  been  modified  to  permit  the  issu- 
ance of  licenses  for  the  importation  of  calcined  spathic 
iron  ore  originating  in  and  coming  from  England,  when 
shipped  as  back-haul  cargo.  A  previous  modification 
of  the  restriction  upon  iron  ore  was  announced  in 
V^'.  V.  B.  K.  308,  issued  Nov.  11,  1918. 


Employment  for  Engineers 

The  attention  of  engineers  and  technical  men  is 
called  to  the  service  of  the  Division  of  Engineering, 
29  South  La  Salle  St.,  Chicago,  for  the  purpose  of 
giving  them  free  assistance  in  securing  employment. 
The  division  also  a.sks  employers  of  technical  men  to 
place  orders  for  additional  help  for  engineering  work 
of  all  kinds. 

For  registration  blanks  write  to  A.  H.  Krom,  Director 
of  Engineering,  29  South  La  Salle  St.,  Chicago,  Illinois. 


Export  Restrictions  Slackened       '"' 

Among  the  commodities   removed  from  the   Export 
Conservation  List,  effective  Dec.  6,  1918,  as  announced"   « 
by  the  War  Trade  Board,  are  the  following: 

Alloys  as  follows :  Cadmium,  nickel,  titanium,  uranium,  zir-  ', 
conlum.  Alpaca  metal.  Articles  containing  10%  or  more  in  * 
weight  of  metallic  aluminum.  Antimony  ore  and  articles  con- 
taining antimony.  Chromium  ore  and  any  metal  or  ferro-alloy 
thereof.  Cobalt  ore  and  any  metal  or  ferro-alloy  thereof.  Articles 
containing  10%  oi-  more  in  weight  of  copper.  Copper  pipe,  plates, 
rods,  sheets,  scrap,  tools,  tubes,  and  wire.  Crucibles  of  plumbago 
or  platinum.  Industrial  diamonds.  Ferro-alloys  as  follows :  Fer- 
rocerium,  ferrochrome,  ferrocobalt,  ferromanganese,  ferromolyb- 
denum,  ferrotitanium,  ferrotungsten,  ferro-uranium,  ferrovana- 
dium,  ferrozirconium.  German  silver  and  articles  containing  it. 
Lead,  pipe  and  sheet.  Magnesite.  Magnesium.  Manganese  ore 
and  any  metal  or  ferro-alloy  of  it.  Manganese  oxide.  Articles 
containing  10%  or  more  of  nickel.  Nickel  silver.  Oil-well  drill- 
ing apparatus.  Ores  of  radium,  strontium,  titanium,  tungsten, 
uranium,  and  zirconium.  Plumbago  and  articles  containing  It. 
Pyrites.  Scheelite.  Silver,  manufactured  .and  articles  containing 
it.  Spelter.  Thorium  and  articles  containing  it.  Titanium  com- 
pounds. Vanadium.  Brass  and  copper  wire.  Tungsten  ores. 
Zinc.     Zirconium  concentrates. 

The  board  also  announced  that  the  following  items 
are  still  on  the  Export  Conservation  List,  though  under 
modified  classification: 

Aluminum  ingots.  Copper  bars  and  pigs.  Lead  ingots.  Nickel 
anodes,    ingots,    and   shot. 

Licenses  for  the  above  are  not  required  to  Canada 
and  Newfoundland.  Copper  ingots  and  sheet  lead  are 
retained  upon  the  list  with  the  original  classification. 
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A.  I.  M.  E.  Meeting  at  Washington 
Discusses  Reconstruction 


RECONSTRUCTION  matters,  particularly  those 
afTecting  the  mining  industry,  were  discussed 
by  the  Washington  section  of  the  American 
Institute  of  Mining  Engineers  on  Dec.  6.  H.  Foster 
Bain  acted  as  toastmaster.  The  principal  papers  pre- 
sented were  by  C.  K.  Leith,  mineral  adviser  to  the  War 
Industries  Board;  M.  F.  Chase,  head  of  the  explosives 
division  of  the  War  Industries  Board;  Edgar  Rickard, 
acting  head  of  the  Food  Administration,  and  Chester 
Narramore,  petroleum  expert  and  technologist  of  the 
Bureau  of  Mines. 

Officers  for  the  ensuing  year  were  elected  as  follows: 
Herbert  Hoover,  chairman;  F.  G.  Cottrell,  vice-chair- 
man; F.  L.  Ransome,  vice-chairman;  Paul  Merica, 
Charles  Catlett,  A.  F.  Lucas,  F.  W.  Wood,  executive 
committee;  A.  G.  White,  secretary. 

Professor  Leith  was  of  the  opinion  that  any  economic 
scheme  of  international  control  concerns  principally 
the  exportable  surplus  and  necessary  imports,  and  not 
the  raw  materials  consumed  within  the  country  of 
origin.  It  involves  essentially  the  allocation  of  export- 
able surplus  by  mutual  agreement,  to  insure  that  all 
are  supplied,  that  no  one  nation  gets  too  much,  that 
the  supply  for  enemy  countries  be  controlled — that  no 
one  nation  use  more  than  its  share  of  the  world's  limited 
shipping.  Any  such  allocation  involves  some  curbing 
of  the  richer  and  stronger  nations.  In  regard  to  min- 
erals, the  sacrifice  of  the  United  States  will  be  rela- 
tively greater  than  that  of  any  other  country,  for  in 
minerals  the  country  is  well  able  to  take  care  of  itself, 
in  unrestricted  competition  for  world  trade,  because  of 
large  and  varied  resources.  One  of  the  consequences  of 
an  agreement  to  control  exportable  surplus  would  be 
the  abandonment  of  the  slogan  that  the  United  States 
should  make  itself  entirely  independent  in  regard  to 
all  raw  materials,  even  at  high  cost  and  with  the  aid  of 
protective  tariffs.  From  the  standpoint  of  conserva- 
tion of  certain  minerals  of  which  domestic  supplies  are 
limited,  and  in  the  interest  of  the  best  use  of  the  world's 
supplies  by  all  countries,  it  is  not  desirable  to  set  up 
artificial  barriers  to  international  reciprocity  in  regard 
to  minerals. 

International  Control  of  Minerals 

Professor  Leith  cited  arrangements  for  international 
control  of  certain  minerals,  already  in  effect,  and  in- 
dicated the  minerals  of  the  United  States  which  would 
be  most  affected  by  a  general  agreement  to  control 
exportable  surplus.  He  concluded  that  the  difficulties 
involved  in  controlling  international  movements  of 
minerals  are  many  and  serious,  and  will  weigh  heavily 
on  the  United  States;  and  that  it  is  doubtful  whether 
this  country  is  ready  for  this  degree  of  sacrifice  of 
national  self-interest  for  the  larger  good,  but  urged 
the  necessity  of  striving  for  better  international  ar- 
rangements of  some  kind  for  the  common  use  of  mineral 
raw  materials.  Professor  Leith  closed  with  a  plea  for  a 
more  comprehensive  study  of  world  mineral  statistics 
and  problems  by  the  Department  of  the  Interior  and 
non-oflScial    organizations    and   technical    papers. 


Mr.  Chase  stated  that  at  the  time  the  armistice  was 
signed  at  least  50%  of  the  industries  of  the  country 
were  devoted  to  war  work  and  at  least  30%  were  doing 
nothing  else.  The  world's  shipping  had  been  reduced 
and  restricted,  and  the  former  peace-time  trade  routes 
had  been  disturbed  and  many  of  them  eliminated.  It 
was  believed  impossible  to  revert  to  commercial  lines 
without  serious  complications,  and,  further,  the  war 
itself  had  changed  the  status  of  commercial  relations 
to  such  an  extent  that  at  the  cessation  of  hostilities 
a  new  era  would  begin,  in  which  the  old  established 
methods  of  business  would  have  to  be  completely  read- 
justed to  find  markets  for  the  products  and  raw  mate- 
rials for  the  factories  of  the  United  States. 

This  idea  grew  largely  from  the  fact  that  in  the 
European  countries  there  are  true  reconstruction  prob- 
lems and  questions,  which  during  the  last  two  or 
three  years  have  been  i?tudied  by  commissions  or  com- 
mittees. Thus,  as  early  as  May,  1916,  France  was  com- 
pelled to  take  up  the  question  of  rehabilitating  her 
invaded  and  devasted  territory  and  of  credits  to  aid 
in  the  resumption  of  agricultural  and  industrial  life. 
Somewhat  later,  Great  Britain  established  a  Ministry 
of  Reconstruction,  which  has  organized  87  committees 
and  commissions,  each  studying  some  particular  prob- 
lem which  England,  because  of  her  economic  dependence 
on  other  countries,  must  solve  after  the  war.  In 
October,  1917,  Belgium,  faced  with  the  same  conditions 
as  France,  created  a  Ministry  of  Economic  Affairs, 
under  which  rehabilitation  problems  are  still  being 
investigated  and  worked  out.  Italy,  too,  has  established 
a  Ministry  of  Economic  Reorganization.  Similar  studies 
have  been  undertaken,  to  a  greater  or  less  extent,  by 
Canada,  Russia,  Japan,  and  olher  countries,  both  in 
Europe  and  in  South  America.  Germany  appointed 
a  commission  on  economic  transition  early  in  August, 
1916,  and  numerous  commissions  on  economics  were 
thereafter  formed. 

The  fact  that  the  commercial  and  governmental  in- 
terests of  these  foreign  countries  considered  reconstruc- 
tion problems  so  vital,  naturally  led  the  same  interests 
here  to  think  that  the  United  States  would  also  have 
the  same  questions,  probably  differing  in  degree,  to 
meet  and  solve. 
America  Only  Partly  Converted  to  War  Basis 

It  is,  however,  becoming  evident  that  the  people  of  the 
United  States  have  not  the  problem.s  thai  are  confronting 
Europe,  and  that  the  country  is  rapidly  going  back  in 
many  industries  to  peace-time  and  commercial  produc- 
tion without  the  disarrangement  of  busine.ss  that  was 
thought  bound  to  occur.  This  in  part  no  doubt  is  due 
to  the  fact  that  America  had  only  partly  convert3d  the 
industries  of  the  country  to  a  war  basis,  and  that  it  had 
been  in  the  war  for  a  much  .shorter  period  than  its 
associates  abroad.  It  is  also  partly  due  to  the  fact 
that  American  business  methods  have  been  such  as  to 
lend  themselves  more  readily  to  quantity  production  of 
war  material  than  those  of  the  foreign  countries. 
American  industries  have  proceeded  with  the  production 
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of  war  materials  along  the  lines  of  well-established 
American  business  principles,  and  it  has  not  been 
necessary,  to  meet  the  necessity  created  by  war,  to 
change  methods  of  production,  or  methods  of  factory 
management,  radically.  Consequently,  as  the  country 
goes  back  to  the  production  of  commercial  articles  it 
has  few  changes  to  make  in  its  industrial  and  political 
system. 

Reconstruction  Problems  Are  Few 

When  the  situation  is  analyzed  it  will  be  seen  that 
actual  reconstruction  problems  are  extremely  few. 
They  do  embrace,  of  course,  the  disposition  to  be  made 
of  the  railroads,  steamship  lines,  express  companies,  and 
telephone,  telegraph,  and  cable  lines,  all  now  under 
Government  control.  They  embrace,  also,  the  disposi- 
tion to  be  made  of  war-risk  insurance  policies  and 
certain  matters  of  finance  and  taxation.  The  question 
that  probably  gave  the  most  immediate  and  deepest 
concern  was  that  involving  the  cancellation  of  contracts 
for  war  materials.  An  unsound  policy  in  this  connec- 
tion might  have  led  to  innumerable  complications,  bothi 
financially  and  industrially,  but  this  matter  at  the  pres- 
ent time  has  proceeded  to  such  an  extent  as  to  warrant 
the  conclusion  that  complications  and  troubles  which 
were  expected  will  not  come  to  pass,  and  that,  aside 
from  legislation  that  may  be  required  to  permit  of  the 
application  of  certain  sound  and  equitable  principles 
laid  down  by  the  different  war  purchasing  departments, 
the  problems  involved  in  this  question  will  automatically 
solve  themselves.  In  this  particular  connection  provi- 
sion has  been  made  by  the  War  Department  and  other 
contracting  agencies  of  the  Government  for  a  fair 
and  equitable  adjustment  on  all  war  contracts,  and 
many  of  the  large  war  contracts  are  already  in  the 
process  of  liquidation,  and  the  demobilization  of  war 
labor  is  proceeding  in  an  expeditious  and  orderly  man- 
ner, without  undue  hardship  either  to  the  labor  or  to 
the  industries  involved.  There  is  little  doubt  that,  as 
the  readjustment  proceeds  and  the  industrial  and  com- 
mercial life  of  the  foreign  countries  is  reestablished, 
it  will  be  necessary  to  modify  or  change  former  Amer- 
ican methods  and  practices  to  meet,  competitively,  the 
conditions  established  abroad. 

In  most  part  the  plans  for  reconstruction  in  foreign 
countries  have  been  based  on  hypotheses  that  may  or 
may  not  be  true,  and  it  is  inconceivable  that  plans 
founded  in  this  way  will  not  require  change  or  have 
to  be  abandoned  as  the  true  conditions  are  discovered; 
^nd,  in  attempting  to  meet  these  conditions,  the  wisest 
plan  on  the  part  of  the  United  States  will  be  to  keep 
fully  and  completely  advised  as  to  v/hat  is  actually  hap- 
pening, so  as  to  be  able  to  act  quickly  and  intelligently 
to  meet  each  situation  as  it  develops.  American  insti- 
tutions are  not  hampered  by  traditions  and  precedents, 
and  American  industries  have  the  freedom  to  act  as 
soon  as  the  people  are  in  possession  of  the  facts. 

At  the  pre.sent  time  the  greatest  service  would  be 
the  establishment  of  such  agency  as  will  promptly 
and  accurately  give  to  the  country  full  and  complete 
information  on  the  different  situations  as  they  arise, 
rather  than  devote  time  and  energy  to  the  solution  of 
problems  the  existence  of  which  is  not  certain.  The 
correct  .statement  of  any  problem  goes  far  toward 
solving  it.     America's  post-war  problems,  for  the  most 


part,  cannot  be  clearly  seen  and  stated  now.  They  are 
still  in  the  development  stage.  It  would  only  be  a 
fortunate  guess  that  would  visualize  them  correctly  at 
this  time.  To  know  what  they  really  are,  it  is  essential 
first   to    know   the   terms    and    conditions    of   peace. 

It  is  the  part  of  wisdom,  therefore,  not  to  be  too 
hasty  in  proposing  reconstruction  measures.  Only  pos- 
sibilities surround  American  industry  now.  It  is  not 
possible  to  build  on  them.  But  the  future  will  develop 
what  the  realities  are.  The  people  of  the  country 
should  await  them  with  minds  that  are  open,  and  calm, 
and  ready,  confident  that,  possessed  of  the  spirit  of 
cooperation  and  sound  business  judgment  and  foresight, 
they  will  be  able  to  solve  the  industrial  problems  of 
the  future  as  surely  as  they  solved  the  military  prob- 
lems of  the  past. 


Living  Up  to  Old  Traditions 

It  was  never  in  mining  traditions  that  an  effort 
to  raise  a  fund  for  a  mining  regiment  such  as  the 
27th  Engineers  should  meet  with  a  meager  response. 
What  a  scramble  there  would  have  been  in  the  old 
camps  and  diggings  to  get  in  on  such  a  proposition! 
Read  Mark  Twain's  account  of  how  the  money  ran 
like  water  back  in  1861,  when  the  miners  of  Virginia 
City  were  appealed  to  for  wounded  soldiers  and  sailors, 
and  imagine  what  men  like  that  would  have  done  for 
a  mining  regiment  all  their  own.  There  never  was 
such  a  regiment  before — never  such  a  unique  organi- 
zation representative  of  the  mining  industry;  and  there 
will  never  be  again — not  in  our  time. 

The  reckless  generosity  of  the  past  was  perhaps  due 
in  part  to  flush  times  and  easy  money,  but  it  still 
survives  in  a  degree.  The  more  than  $19,000  given  to 
the  Comfort  Fund  in  the  last  year  bears  witness.  And 
it  will  continue,  for  though  the  war  is  over,  there  is 
and  will  be  ample  reason  for  maintaining  the  fund  until 
the  regiment  returns  and  is  mustered  out.  Those  who 
desire  to  contribute  may  still  do  so,  with  the  knowledge 
that  their  money  is  needed  and  will  be  well  spent. 

HOW   THE  COMFORT   FUND  STANDS 

Previously    acknowledg-ed    $18,492.77 

C.   M.   Eye    10.00 

C.  A.  Burdick    5.00 

Mining   and    Metals    Section,    National    Safety    Council..  12."). 00 

John    Herman     10.00 

Lane     Pearl     • 5.00 

W.   L.   Gibson    5.00 

C.    M.    Fenton '. 10.00 

Charles   Le   Vasseur,    monthly 5.00 

B.  N.    Jackson     10.00 

H.   A.   Johann    10.00 

Mrs.   A.    B.    Emerv,    Mes.sina,   Transvaal 10.50 

A.    C.    Stoddard 5.00 

Robert    E.    Tally 25.00 

Nelson    P.    Hulst    20.00 

Lawrence    Addick.s     20.00 

R.    R.     Boyd 25.00 

E.  R.    Varela    „5.00 

W.   J.    Olcott    25.00 

J.    E.    Clennell JO-OO 

C.  M.    Eye    (  monthly ) 10.00 

A.    H.    Hoffman 10.00 

Francis     Di-ake     •  •  25.00 

Employees   of   Sociedad    Mineia    Backus   y    .Johnston   del 

Perd     1(6.29 

Charles    Le   Va.sseur,    monthly tn'nn 

F.  Waitenweiler    lO-"" 

VVrtltor     DouKlas     ■'Ynnn 

Robert   E.    Dye 1""" 

Total     $19,179.56 

Make  your  checks  payable  to  W.  R.  Ingalls,  treasurer 
of  the  Association  of  the  27th  Engineers.  Owing  to  the 
large  volume  of  work  involved  in  administering  the 
fund,  contributions  are  acknowledged  only  by  pubhcation 
in  the  Journal. 
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!  Reciprocity  on  the  Part  of  Labor  Needed 
To  Solve  Industrial  Problem' 


By  J.  PARKE  CHANNING 


,HE  settlement  of  the  so-called  labor  problems  will 
depend,  in  great  measure,  on  the  way  they  are 
handled;  and  it  is  unfortunate  that  publicity  has 
?cently  been  given  to  certain  ill-advised  remarks,  made 
r  those  who  were  unaware  of  the  full  circumstances, 
lat  wages  must  necessarily  be  reduced,  hours  length- 
led,  and  other  similar  steps  taken  in  the  near  future. 
There  is  nothing  to  justify  predictions  of  such  a 
ha  racier.  No  apparent  reason  is  evident  why  wages 
lould  be  reduced,  provided  cooperation  on  common- 
use  lines  could  be  achieved,  and  a  mutual  respect 
stablished  between  the  two  groups.  Disregarding  the 
ctions  of  a  handful  of  malcontents,  it  may  be  said, 
ithout  fear  of  contradiction,  that  labor  has  stuck 
)yally  to  its  post  through  the  recent  international 
risis;  and  for  this  alone  labor  deserves  consideration 
nd  fair  treatment. 

Progress  has  been  made  in  the  reorganization  of 
ocial  relations  and  conditions  among  the  wage  earners, 
nd  the  war  has  led  to  drastic  changes  in  England, 
"en  years  ago  an  engineer  of  international  repute  came 
0  the  conclusion,  after  a  careful  study  of  the  situa- 
ion,  that  10 ^c  of  the  entire  population  of  Great 
Britain  were  positively  underfed,  10%  were  only  able 
0  say  that  what  they  received  enabled  them  to  keep 
lody  and  soul  together,  25%  were  earning  satisfactory 
vages,  and  10%  lived  in  comparative  affluence.  Such  a 
tate  of  affairs  could  only  be  described  as  a  sorry  re- 
lection  on  the  attitude  of  all  concerned,  and,  in  itself, 
vas  sufficient  to  condemn  the  whole  structure  under 
vhich  such  a  system  could  exist. 

The  war  has  changed  the  conditions  of  the  working 
•lasses  in  England  to  a  material  extent,  and  a  return 
0  pre-war  conditions  is  inconceivable.  Although  many 
eforms  have  been  instituted  as  temporary  measures, 
ind  were  adopted  to  encourage  production  and  to  meet 
he  exigencies  of  situations  that  arose  in  war  time, 
t  is  now  being  realized  that  there  was  something 
undamentally  wrong  with  British  sociological  condi- 
:ions  before  the  war;  and  that  to  abolish  those  measures 
.vhich  have  contributed  so  much  to  the  contentment  and 
iecency  of  the  population,  merely  because  the  war  was 
Dver,  would  be  the  height  of  stupidity. 

In  the  United  States  no  similar  condition  has  ever 
existed.  It  has  been,  however,  only  in  comparatively 
recent  times  that  employers  have  realized  that  condi- 
tions were  not  as  satisfactory  as  they  ought  to  have 
been,  but  there  has  been  no  delay  in  setting  things 
to  rights.  Social  matters  have  been  vastly  improved 
in  many  centers  of  industry;  and  responsible  corpora- 
tions have  made  exceptional  efforts  to  foster  a  spirit 
of  contentment,  based  on  equitable  dealing,  which  has 
done  much  to  cement  the  feelings  of  cooperation  that 
are  now  in  evidence.  Unobtrusive  efforts  have  been 
made  in  many  instances  to  assist  men  in  owning  their 
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own  homes,  without  raising  the  suspicion  that  any 
paternalistic  action  was  being  taken.  Minor  disabilities 
such  as  were  found  to  arise  in  tho.se  cases  where  men 
refrained  from  interesting  themselves  in  home  owner- 
ship, because  their  industry  happened  to  be  operated 
in  an  isolated  district,  have  been  removed;  and  the 
personal  aspect  of  the  matter  has  been  studied  to  a 
logical  conclusion.  The  results  have  been  wholly  satis- 
factory. Unhygienic  and  unsanitary  features  have  been 
removed;  and,  in  the  majority  of  cases,  employers, 
especially  those  operating  on  a  large  scale,  can  say  that 
everything  possible  has  been  done.  Good  wages  are 
being  paid,  and  the  hours  of  labor  have  been  materially 
reduced;  general  educational  and  living  conditions  have 
been  greatly  improved;  and  salutary  efforts  to  promote 
closer  contact  and  cooperation  between  employers  and 
employees  are  already  bearing  fruit. 

On  the  question  of  a  minimum  wage  and  maximuiri 
hours  of  labor,  there  is  much  to  be  said  in  favor  of 
both.  Men  must  have  sufficient  to  be  able  to  live  up 
to  the  American  standard  of  decency  and  comfort,  with- 
out which  it  is  impossible  to  engender  the  proper  spirit 
of  self-respect.  A  fair  wage  must,  of  necessity,  be  an 
equitable  wage,  and,  although  opinions  may  differ,  there 
is  ample  evidence  to  show  that  profit  sharing  is  im- 
practicable in  the  majority  of  instances.  To  illustrate 
this  one  might  take  the  case  of  two  mines,  adjoining 
one  another,  where  dividends  amounting  to  5  and  50',. 
respectively,  are  being  paid  annually.  If  a  workman 
does  a  fair  day's  labor  in  the  high-grade  mine  he  would, 
according  to  this  system,  receive  a  proportionately 
large  bonus.  His  colleague  in  the  low-grade  mine,  work- 
ing just  as  loyally  and  just  as  industriously,  would 
receive  practically  no  bonus.  The  allocation  would 
therefore  be  made  on  an  inequitable  basis,  it  would 
lead  to  as  much  dissatisfaction  as  satisfaction,  and  the 
.system  would  ultimately  defeat  its  own  ends. 

With  regard  to  maximum  working  aours,  there  was  a 
gradual  accumulation  of  opinion  that  the  eight-hour 
day  was  the  logical  sequence  of  a  general  betterment 
of  conditions.  Not  only  would  it  give  the  employees 
a  fuller  opportunity  to  enjoy  the  benefits  they  can  ob- 
tain from  the  higher  wage  they  can  earn,  but  the 
general  adoption  of  the  eight-hour  day  must  inevitably 
lead  to  an  appreciable  increase  in  the  efficiency  of  oper- 
ations. Experiments  have  been  made  in  connection 
with  which  a  logical  excuse  might  be  proferred  for  the 
extension  of  working  hours  above  the  limit  mentioned, 
but  results  have  been  invariably  of  a  nature  to  confirm 
the  conviction  that  there  is  nothing  to  be  gained  by 
an  adherence  to  the  older  .system. 

The  maintenance  of  high  war-time  wages,  maximum 
working  hours,  and  the  vast  expenditures  involved  in 
modern  welfare  work  are  real  concessions  of  incalculable 
value  to  the  employees.  There  is  one  fundamental 
requirement  which  is  essential  to  success  in  an  under- 
taking where  the  various  units  are  so  interdependent 
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as  employers  and  employees  are  to  one  another  in  in- 
dustrial work.  There  must  be  reciprocity.  The  men 
must  respond ;  and  if  they  mean  to  support  their  side  of 
the  bargain  they  must  be  prepared  to  show  an  unfailing 
high  efficiency  in  their  work.  It  is  only  under  these 
conditions  that  the  continuance  of  high  war-time  wages 
is  feasible — it  is  the  secret  of  future  success — it  is 
the  keystone  on  which  will  rest  America's  greatness 
in  industry,  and  the  contentment  of  her  people. 

To  achieve  the  complemental  attitude  of  employer 
and  employee,  more  attention  must  be  paid  to  the  study 
and  application  of  human  engineering — more  time  must 
be  spent  in  the  sympathetic  perception  of  the  personal 
aspect  of  the  matter,  as  viewed  from  the  worker's 
standpoint.  A  frequent  fault  among  employers  is  their 
inability  to  realize  that  their  workers  are  not  always 
keen  witted,  and  that  infinite  patience  and  unremitting 
perseverance  are  needed  before  what  may  be  termed 
the  obvious  logic  of  a  change  in  economic  conditions, 
really  to  the  benefit  of  both  parties,  can  be  understood 
and  viewed  as  desirable. 

Large  corporations  are  often  unwieldy,  and  the  per- 
sonal contact  between  employer  and  employee  is  a  thing 
of  the  past.  This  being  the  case,  it  is  imperatively 
necessary  to  see  that  foremen  and  others  who  have  the 
direct  handling  of  men  should  be  educated  to  appreciate 
the  other  man's  personal  and  often  biased  point  of  view. 
Those  in  immediate  control  should  be  ready  to  cooper- 
ate and  help,  rather  than  to  order;  and  to  restrain 
their  authority  for  those  rare  occasions  when  it  is 
reallj'  needed.  The  study  of  human  engineering  will 
have  an  important  effect  on  the  future  relations  between 
employer  and  employee,  especially  in  such  times  as  the 
present,  when  calm  reasoning  is  an  essential  to  ultimate 
success. 


November  Pig-iron  Production 

Pig-iron  production  during  November  was  3,354,074 
gross  tons,  or  an  average  of  111,802  tons  a  day,  accord- 
ing to  Iron  Age.  This  is  a  net  loss  of  860  tons  a  day, 
compared  with  October  production,  and  is  due  to  a 
considerable  extent  to  banking  and  blowing  out  stacks 
on  account  of  coal  shortage.  On  Dec.  1,  360  furnaces 
were  in  blast,  as  against  366  on  Nov.  1,  five  having  been 
blo^vn  in  and  11  blown  out  during  the  month.  The 
estimated  daily  capacity  in  blast  Dec.  1  is  111,330  gross 
tons,  as  compared  with  113,500  tons  estimated  Nov.  1. 
The  production  of  ferro-alloys  amounted  to  59,638  gross 
tons  for  November,  of  which  33,545  tons  was  ferro- 
manganese  and  26,093  tons  spiegeleisen. 


Australian  Copper  Contracts 

Sydney  Correspondence 

The  last  contract  made  with  the  Imperial  Munitions 
Department  was  planned  to  expire  on  Dec.  31,  1918. 
As  the  contract  is  only  for  transactions  in  refined 
copper,  the  blister  produced  in  November  and  Decem- 
ber will  not  come  upon  the  market  as  refined  copper 
until  January  and  Fel)ruary,  1910.  There  being  no 
news  to  date  of  an  extension  of  the  copper  contract 
into  1919,  the  federal  government  announces  that  it 
will  finance  copper  companies  for  the  first  three  months 
of    1919.     The   method   of   accommodation   will   be,   no 


doubt,  by  advances  against  the  refined  copper  as  pre' 
duced.  On  present  outputs  this  means  advancing  o' 
about  two  months'  production,  which  is  about  650 
tons.  Considerable  benefit  will  result  to  the  copper  pre 
ducers,  who  already  have  had  to  make  heavy  finaneig 
arrangements  for  themselves  during  1918.  ■ 


Foreign  Trade  in  Metals  and  Ores 

Imports  and  exports  of  the  more  important  metal 
and  ores,  as  reported  by  the  Department  of  Commerc 
for  October,  1918,  and  the  figures  for  October,  1917,  a 
finally  revised,  are  as  follows: 

IMPORTS,  OCTOBER,   1917,  AND   1918 

(In  pounds,  unless  otherwise  stated) 
Metal  and  Ore  Oct.,  1917 

Antimony  ore,  contents 227,329 

Antimony  matte,  regulus  or  metal 3,518,968 

Copper: 

Ore,  contents 10,854,432 

Concentrates,  contents 3,351,840 

Matte,  regulus,  etc.,  contents 125,659 

Iniported  from  (in  part) : 

Canada 2,543,466 


Mexico. 
Cuba . .  , 
Chile  .. 
Peru  . . 
Venezuela . 


3,082,950 
2,140,190 
5,124,818 
1,277.726 

162,781 

Unrefined,  black,  blister,  etc 23,089,950 

Refined,  in  bars,  plates,  etc 20,127 

Old,  »tc.,  for  remanufacture 1,583,587 

Composition  metal,  copper  chief  value 31,002 

Lead : 

Ore,  contents    2,049,030 

Bullion,  contents 2,722,284 

Imported  from  (in  part) : 

Canada 64,929 

Mexico 3,941,213 

Pigs,  bars  and  old 1,087,179 

Pyrites,  long  tons 94,  II 9 

Imprirted  from: 

Spain,  long  tons 68,764 

Canada,  long  tons 25,355 

Zinc: 

( )re,  contents 7,6 1 4,633 

Imported  from: 

Canada 1,333,925 


Mexico 

Australia 

Blocks  or  pigs,  and  old .  .  . 
Manganese  ore,  long  tons   . 
Imported  from  (in  part) : 

Cuba,  long  tons 

Brazil,  long  tons 

British  India,  long  tons 
Tungsten  ore,  long  tons     . 


4,702,033 

1,578.675 

15,447 

60,649 

2,498 

54,685 

1,700 

431 


EXPORTS  OF  COPPER,  LEAD  AND  ZINC 

(In    pounds) 

Oct.,  1917 
Copper: 

Ore,  contents 435,700 

Concentrates,  contents 137,541 

I'nrefined,  black,  blister,  etc 4,256,707 

Refined,  in  ingots,  bars,  etc 81,316,000 

Exported  to  (in  part) : 

France ' 38,807,313 

Italy 1 5,267,052 

Russia 9,795,720 

I'nitcd  Kingdom 13,393,535 

Canada 2,902,126 

Composition  metal,  copper  chief  value 8,951 

Old  and  scrap 60,542 

Pipes  and  tubes 522,975 

Plates  and  sheets 9,942, 509 

Wire,  except  insulated 2,008,1 19 

Lead: 

PiKS,  bars,  etc.,  produced  from  domestic  ore 5,329.000 

Pigs,  bars,  etc.,  produced  from  foreign  ore 21,039,360 

Exported  to  (in  part) : 

Denmark 111,923 

Canada 44,028 

United  Kingdom 7.009,740 

Argentina 1,388,197 

•Japan ...    

France 1,733,916 

Brazil 1,367,739 

Zinc: 

Dross 2,450,885 

Spelter: 

I'roduced  from  domestic  ore 10,202,224 

I'rodueed  from  foreign  ore 4,901,762 

ICxported  to  (in  t)!irt) : 

france 7,112,722 

Italy 2,850,014 

United  Kingdom 3,278,121 

Canada 1 .8 14, 784 

Mexico 110 


.!ai>an 

Australia 

In  Hheets,  Htrips,  <'tc 


1.912,448 
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The  Situation  in  the  Metals 

As  PRODUCERS  get  their  bearings  through  partial 
lifting  of  the  fog  that  enshrouded  them  upon  the 
sudden  advent  of  the  armistice  they  begin  to  get  views 
that  are  not  very  cheerful. 

The  copper  producers  find  themselves  with  about 
800,000,000  lb.  of  crude  copper  on  hand  and  in  transit, 
which  was  very  costly  to  produce.  Although  there  is 
no  great  stock  of  refined  copper,  it  is  now  beginning 
to  accumulate.  Australia  and  Japan  also  have  stocks 
of  copper.  Great  Britain  does  not  apparently  need 
to  buy  any  copper  right  away.    Germany  can't. 

Lead  manufacturers  are  experiencing  unexpected  can- 
cellations, and  lead  is  backing  up  on  them  and  is  also 
accumulating  on  the  hands  of  the  producers.  The 
reduction  by  the  latter  of  the  price  to  7.05c.  did  not 
stimulate  any  buying  worth  mentioning.  The  lead 
producers  are  facing  the  facts  better  than  anyone  else 
and  are  curtailing  their  outputs.  The  Mexican  output 
is  also  being  curtailed.  The  disposition  of  that  supply, 
which  must  go  abroad,  is  a  matter  of  concern,  as  also 
is  the  rise  of  the  London  price  to  £40,  on  which  basis 
some  of  the  Mexican  ore  is  bought. 

Zinc,  having  had  a  free  market,  is  less  disturbed 
than  copper  or  lead,  but  the  situation  with  respect  to 
high-grade  metal,  which  is  increasing  in  supply,  affords 
food  for  thought.  Great  Britain  seems  to  be  well  sup- 
plied with  zinc,  but  France  probably  has  need  of  some 
for  immediate  requirements,  and  it  is  the  hope  of  sell- 
ing to  her  that  has  in  part  bolstered  up  our  market  for 
common  spelter.  However,  we  cannot  be  sure  that 
France  will  buy  all  her  spelter  from  us  and  not  any 
from  Japan.  Of  one  thing  we  can  be  sure,  and  that  is 
that  Australian  ore  is  going  to  be  delivered  to  Europe 
for  smelting  just  as  soon  as  shipments  and  smelting 
arrangements  can  be  managed. 

In  the  Joplin  district  the  mining  of  zinc  ore  has 
become  pretty  unprofitable,  and  production  is  largely 
curtailed.  The  sliding  scale  arrangement  between 
miners  and  smelters,  with  allocation  of  sales  among 
the  ore  producers,  has  been  abandoned  as  a  fiasco.  It 
could  hardly  have  resulted  otherwise.  Western  ore  pro- 
ducers find  it  difficult  to  sell  their  ore,  for  smelters, 
already  well  stocked,  do  not  like  to  load  up  with  more. 

In  iron  and  steel  the  business  seems  to  be  in  such 
things  as  nails,  fencing,  etc.,  that  people  must  have 
anyhow.  There  is  no  buying  for  new  construction,  and 
the  railroads  are  not  buying.  Judge  Gary  talks  of  re- 
ductions in  prices. 

Ores— manganese,  tungsten,  chrome,  pyrites,  etc. — 
are  unsalable.     Everybody  is  overstocked. 

Silver  maintains  its  price,  an^  platinum,  as  we  fore- 
cast, even  has  risen,  but  both  these  precious  metals 
possess  especially  favorable  conditions.  In  the  base- 
metal  markets  readjustment  downward  is  inevitable  and 
is   to  be   welcomed,   for  there   will   not   be  any   large 


Duying  at  pre.sent  prices.  The  longer  the  day  is  ji^ 
off  that  will  lead  to  the  entire  elimination  of  inter- 
ference and  to  restoration  of  free  markets,  the  longer 
and  more  troublesome  will  be  the  period  of  readjust- 
ment. And  by  the  elimination  of  interference  we  do 
not  mean  only  Government  interference,  but  also  the 
inpediments  by  producers,  who  by  joint  actions,  cur- 
tailments for  exaction  of  arbitrary  prices,  and  other 
uneconomic  measures  seek  to  continue  artificial  and 
unhealthful  conditions. 

Among  the  major  metals,  the  situation  in  copper  is 
the  most  awkward.  It  is  being  aggravated  by  the 
mischievous  agreement  with  the  War  Industries  Board 
to  ynaintain  production  and  the  unholy  sanctioning  of 
an  agreement  among  the  producers  to  maintain  an 
asking  price  which  they  cannot  get  and  which  none 
of  them  thinks  he  can  get.  This  has  temporarily 
abolished  a  market  and  is  producing  a  mounting  finan- 
cial burden.  The  sooner  the  producers  dissolve  their 
agreements  and  let  a  natural  market  create  itself,  the 
better  will  proceed  the  inevitable  readjustment  in  their 
industry. 


Reconstruction  Labor  Problems 

WIDE  publicity  has  been  given  to  and  considerable 
interest  has  been  aroused  in  the  address  of  John 
D.  Rockefeller,  Jr.,  which  was  delivered  at  the  recent 
Reconstruction  Conference  at  Atlantic  City.  Those  who 
had  the  privilege  of  hearing  him  were  unanimous  in 
their  recognition  of  the  sincerity  of  his  attitude  and 
the  deep  significance  of  his  words.  There  could  be 
little  opposition  to  his  contention  that  the  primary 
purpose  of  industry  is  to  advance  social  wellbeing 
rather  than  to  afford  a  means  for  the  accumulation  of 
individual  wealth.  With  this  idea  in  view  Mr.  Rocke- 
feller has  formulated  what  has  been  termed  a  "labor 
creed"  to  which  he  proposes  that  industry  should 
subscribe.  Its  principles  met  with  general  approval  at 
the  conference,  and  it  was  adopted  unanimously  as  a 
resolution  at  the  closing  session. 

Mr.  Rockefeller  spoke  almost  entirely  in  the  interest 
of  labor.  His  creed,  if  accepted,  will  insure  the  con- 
tinuance of  those  concessions  which  have  been  made 
by  capital  during  recent  years;  it  will  help  toward  the 
establishment  of  that  new  era  of  peace  and  prosperity 
that  we  will  all  welcome.  Taken  by  itself,  however, 
no  subscription  to  the  lofty  idealism  of  Mr.  Rockefeller 
will  necessarily  insure  success.  For  this  can  come  only 
by  cooperation,  and  cooperation  from  reciprocity  of 
consideration.  Concessions  must  be  mutual,  and  self- 
interest  must  be  waived.  History  has  shown  that 
although,  as  Mr.  Rockefeller  .says,  the  application  of 
right  principles  never  fails  to  effect  right  relations, 
there  have  been  times  when  a  literal  interpretation  of 
the  attitude  of  passivity  enjoined  in  the  Sermon  on 
the  Mount,  in  the  face  of  repeated  imposition,  has  led 
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to  the  reverse  of  an  amicable  settlement  of  the  diffi- 
culty. 

An  abstract  from  J.  Parke  Channing's  address,  which 
was  made  at  the  same  conference,  when  he  spoke  to 
the  group  embracing  engineering  and  other  industrial 
professions,  is  given  in  this  issue,  and  is  a  fitting 
supplement  to  Mr.  Rockefeller's  pronouncement.  It  is 
appropriate  that  attention  should  be  drawn  to  the 
fundamental  requirement  of  reciprocal  consideration  on 
the  part  of  labor.  If  capital  is  prepared  to  go 
the  length  that  Mr.  Rockefeller  proposes  to  insure  the 
happiness,  comfort,  and  contentment  of  the  great 
majority,  then  labor  must  be  prepared  to  maintain  that 
state  of  efficiency  and  loyalty  without  which  there  is 
little  possibility  of  cooperative  success.  It  is  only  on 
such  conditions  that  a  high  standard  of  wages  can  be 
considered  practicable. 


Beware  the  Metric  Propaganda 

ANEW  and  dangerous  attempt  to  make  the  metric 
system  compulsory  in  the  United  States  is  now 
being  launched.  It  has  been  made  an  Administration 
measure.  A  bill  has  already  been  introduced  in  Con- 
gress. There  is  talk  of  working  it  into  the  clauses  of  the 
peace  treaty  or  in  the  program  for  a  league  of  nations. 
The  arguments  are  the  same  old  fallacies,  which  sur- 
vive repeated  exposures.  It  is  impudently  reiterated 
that  a  majority  of  the  nations  of  the  world  use  the 
metric  system,  which  is  true,  and  the  majority  will  be 
even  larger  if  the  new  nations  of  middle  Europe  be 
counted.  But  the  minority  includes  the  greatest  in- 
dustrial nations — America  and  Great  Britain  and  her 
colonies — and  the  majority  of  the  industrial  people  of 
the  world  do  not  use  the  metric  system.  If  uniformity 
is  what  is  wanted,  the  metricists  would  better  work  for 
the  universal  adoption  of  the  English  system. 

Then  there  is  the  old  phantom  theory  about  South 
American  trade,  although  Mr.  Halsey  showed  in  a 
conclusive  paper  presented  to  the  American  Society  of 
Mechanical  Engineers  last  week,  that  the  export  trade 
with  South  America  is  mainly  done  by  the  English  sys- 
tem, and  that  the  South  American  countries,  after  many 
decades  of  trial,  have  not  even  been  able  to  adopt  the 
metric  system  more  than  partially  in  their  own  internal 
business. 

If  this  thing  comes  up  in  Paris  are  we  going 
to  have  to  depend  upon  Great  Britain  to  safeguard  the 
welfare  of  American  industry?  Fortunately  the  adop- 
tion of  the  metric  system  by  Great  Britain  was  ex- 
haustively considered  by  a  British  government  com- 
mission, which  this  year  reported  adversely.  On  the 
other  hand,  Lenine  and  Trotzky  recently  decreed  the 
compul.sory  adoption  of  the  metric  system  in  Russia  on 
Jan.  1,  1919! 

The  Journal  used  to  be  in  favor  of  the  metric  system, 
and  for  certain  special  purposes — international  statis- 
tics, for  example — .still  uses  it.  But  study  of  it  and  ex- 
perience with  it  convinced  us  that  any  attempt  to  force 
it  upon  the  United  States  would  be  calamitous.  The 
metric  system  has  been  for  a  long  time  legal  in  the 
United  States,  and  those  who  for  any  reason  find  it  ad- 
vantageous are  free  to  u.se  it  and  do  so.  But  its 
cfimfjul.Hory  adoption  would  bring  industry  to  a  stand- 


still and  would  even  hamper  thought.  Experience  in 
every  foreign  country,  however,  has  shown  that  com- 
pulsory national  adoption  is  impossible,  wherefore  the 
result  is  confusion,  which  in  the  cases  of  Great  Britain 
and  the  United  States  would  be  calamitously  costly.  It 
is  our  mature  judgment  that  a  Congressional  enact- 
ment that  on  and  after  a  certain  date  no  business  in 
this  country  would  be  legal  unless  it  were  transacted 
in  the  French  language  would  be  less  harmful  than  the 
compulsory  transaction  of  business  by  the  metric  system 
of  weights  and  measures. 

It  may  be  asked  why  that  was  not  so  in  Germany 
when  she  adopted  the  metric  system.  Simply  for  the 
reason  that  her  adoption  of  it  happened  before  she  had 
any  great  industrial  development  and  her  infant  in- 
dustries could  relatively  easily  be  taught  to  think  in 
terms  of  the  new  units,  and  use  them;  just  as  children 
are  easily,  notoriously  easily,  taught  to  speak  a  foreign 
language.  The  forcing  of  the  metric  system  upon  Great 
Britain  and  the  United  States  would  now  be  playing 
into  the  hands  of  Germany.  Lenine  and  Trotzky, 
proved  German  agents,  do  that  in  Russia  as  part  of 
the  program. 

Helping  Russia 

THREE  vessels  laden  with  commodities  have  already 
been  sent  by  the  War  Trade  Board  to  Siberia  for 
the  new  United  States  Russian  Bureau,  incorporated, 
which  was  organized  at  the  direction  of  the  President 
for  the  purpose  of  helping  the  Russians  to  help  them- 
selves in  stabilizing  the  economic  situation  in  that 
country.  More  vessels  will  be  sent,  and  the  board  asks 
that  persons  interested  in  shipments  and  Russian  trade 
address  the  Russian  Bureau  for  detailed  information. 
The  company  will  engage  in  the  business  of  exporting  to 
Russia  and  Siberia  agricultural  implements,  shoes, 
clothing,  and  other  commodities  which  the  Russian  pop- 
ulation need,  bringing  back  Russian  and  Siberian  raw 
materials  in  return.  The  Russian  Bureau  has  a  capital 
stock  of  $5,000,000,  all  of  which  has  been  issued  and 
fully  paid  in  cash  out  of  Government  bonds.  The  stock 
of  the  Russian  Bureau  is  owned  in  its  entirety  by  the 
United  States  Government. 

We  are  glad  that  this  excellent  start  has  been  made  in 
a  very  important  matter.  Let  us, suggest  that  our  Gov- 
ernment ship  promptly  to  Russia  a  large  part  of  the 
immense  surplus  stocks  of  clothing  and  other  material 
that  our  War  Department  has  on  hand.  We  do  not 
need  them.    The  Russians  do. 


Freedom  of  the  Seas 

WE  HAVE  heard  for  several  years,  especially  since 
the  Germans  started  the  war,  the  expression 
"Freedom  of  the  Seas."  We  are  hearing  a  good  deal 
about  it  now. 

We  have  assiduously  endeavored  to  ascertain  the 
meaning  of  that  expression.  We  have  inquired  vainly 
of  many  persons.     Nobody  could,  or  would,  explain. 

Before  the  war,  ships  of  any  flag  used  to  sail  the 
seas,  wherever  they  would,  without  hindrance.  We 
thought  therefore  that  the  seas  were  free.  We  could 
not  understand  Germany's  complaint.  We  cannot  un- 
derstand present  references  to  this  abstraction. 
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BY  THE  WAY 


Birmingham,  England,  is  the  center  of  a  number  of 
manufacturing  industries,  many  of  which  are  metal- 
lurgical or  have  to  do  with  metals.  The  close  asso- 
ciation of  the  people  with  these  industries  is  reflected 
by  the  use  of  such  street  names  as  Brasshouse  Lane, 
Foundry  Lane,  Muntz  Street,  Steelhouse  Lane,  Irons 
Lane,  and  many  others  of  like  character. 


"Now  that  the  war  is  over,  it  is  time  to  talk  mining," 
writes  a  mineral  expert.  "Don't  forget  that  I  am  versed 
in  mineral  deposits  both  in  the  U.  S.  A.,  Central  Amer- 
ica, and  Mexico,  and  am  the  pet  of  the  prospector,  so  that 
I  am  next  to  stuff  that  Big  Money  can't  even  buy.  All 
I  ask  is  a  decent  chance."  The  way  these  doUar-a-year 
men  are  getting  back  into  private  life  is  certain  proof 
that  the  war  is  over. 


The  current  Russian  budget,  some  details  of  which 
have  been  published  in  London,  reveals  an  estimated  ex- 
penditure on  the  public  services,  including  posts  and 
telegraphs,  of  916,060,000  rubles  ($458,000,000),  and 
the  receipts  from  these  services  are  placed  at  357,000,- 
000  rubles,  or  $178,500,000.  The  Putiloff  locomotive 
works  absorbed  92,000,000  rubles  ($46,000,000),  turn- 
ing out  only  five  locomotives. 


While  the  Stock  Exchange  stagnates,  a  really  tre- 
mendous boom  is  in  progress  elsewhere,  says  the  writer 
of  "Wall  Street  Paragraphs"  in  the  Evening  Post.  Out 
on  the  curb,  the  "penny  mining  stocks"  have  come  into 
their  own,  with  advances  in  price  of  thousands  per  cent. 
The  "big  board"  never  had  anything  to  compare  with 
such  movements.  It  is  the  turn  of  the  gold-mining 
shares.  One  which  a  fortnight  ago  was  selling  for  3c. 
a  share  is  now  up  to  36  or  thereabouts;  others  have 
gone  from  2  to  30.  These  booms  are  accompanied 
by  talk  of  striking  pay  dirt  on  one  or  two  of  the  prop- 
erties, the  curb  having  no  need  of  the  finespun  eco- 
nomic theory  that,  with  the  presumptive  approaching 
increase  in  the  purchasing  power  of  gold,  gold  mines 
should  be  more  valuable  to  their  owners.  One  of  the 
most  impressive  things  about  the  movement  is  the  fact 
that  the  outside  market  bothers  itself  so  little  about 
i   bankers'  restrictions  on  loans  for  speculation. 


came  fainter  and  fainter,  to  the  queries  of  "Good  pay?" 
"Do  you  like  the  company?"  "Has  the  new  big  boss 
arrived  yet?"  etc.,  until  a  change  of  tactics  to  "Do  you 
work  on  the  charging  floor,  tapping  floor,  or  around  the 
stockpile?"  brought  results  in  the  form  of  a  drawling 
"Oh,  I  kind  of  look  around  here  and  there  and  hang 
around  the  office  some."  A  look  of  compassion  spread 
over  the  barber's  countenance  as  he  said,  as  gently  as 
he  could,  "Oh,  I  see.  You're  the  new  watchman.  There 
ain't  much  pay  in  that,  but  if  you're  steady  there's 
chances.  Say,  bo,  I  got  a  lot  of  influence  with  some  of 
the  foremen,  and  maybe  I  can  help  you.  Now  what 
might  your  name  be?"  This  rou.sed  the  sleeper  from 
his  lethargy.  Stretching  a  bit,  he  responded:  "Me? 
Oh,  my  name  is  Ricketts." 


Away  back  in  the  early  years  of  the  twentieth  cen- 
tury, there  entered  a  barber  shop  in  Globe,  Ariz.,  an 
individual  whose  general  get-up  resembled  that  of  Abe 
Lincoln  on  one  of  his  absent-minded  days.  With  a  pre- 
occupied air,  he  passed  his  large  hand  over  sturdy  but 
camouflaged  jaws,  thus  conveying  to  the  mind  of  the 
tonsorial  artist  the  hint  that  he  desired  a  shave  and 
did  not  wish  to  be  annoyed  by  any  gossip  and  chatter, 
which  would  tend  to  interrupt  his  meditations.  Scarcely 
had  the  lather  been  applied,  however,  when  the  professor 
began  his  customary  clatter.  "Stranger  in  town,  ain't 
ye?"  The  victim  stirred  slightly,  grunting  "Uh-huh," 
in  a  manner  intended  to  hang  up  the  receiver,  as  it  were. 
"Got  a  job  at  the  0.  D.  smelter?"  A  similar  response 
was  forthcoming,  accompanied  by  a  feigning  of  drowsi- 
ness and  a  readjustment  of  the  long  limbs  in  a  more 
comfortable    position.      The    affirmative    responses    be- 


Cap'n  Dick  was  interested  in  watching  the  mine 
surveyor  as  he  and  his  assistant  were  measuring  up 
the  underground  contracts,  A  few  quick  movements, 
a  few  notations  in  the  notebook,  and  the  men  were  off 
to  the  next  stope.  "M'son,"  says  Cap'n  Dick,  "w'en 
thee  comes  to  think  on  un.  this  'ere  edication  is  a  gert 
thing.  Never  naws  to  w'ere  she'll  lead,  an  tha  moor 
thee  gets,  tha  moor  thee  wants.  Naow,  dam-me,  w'en 
I  firs'  wuz  minin',  we  'ad  none  o'  these  'ere  fancy 
tape-lines,  an'  I  tell  'e,  man  wuz  lucky  if  'e  'ad  bit 
o'  compass  to  tell  w'ere  'e  wuz  gawin.  0'  coorse,  'e 
nawed  'ow  'e  wuz  gawin,  but,  m'son,  'e  never  could  tell 
the  'ow  'e  nawed.  Mus'  'a  bin  this  'ere  h'intuition, 
I  guess.  As  to  this  'ere  measurin',  I  mus'  h'admit  some 
'ead  work  wuz  needed.  For  h'instance — Tom  Broad 
an  self  are  'ere  workin'  in  this  bloody  stope,  with 
Tom  up  on  'igh.  Tom  shouts  daovvm  to  me,  *  'Ere, 
Richard,  gos  along  do!  Get  Jan  Kevern  an  'and  us  up 
bit  of  a  bloody  stull,  will  'e?'  ' 'Ow  long  dost  thee 
want  this  'ere  bloody  stull,  Thomas?'  shouts  I.  'A 
h'axe  'andle,  a  'ammer  'andle  an  a  gert  flat  rock,'  sez 
'e.     So  figger  un  h'out,  son;  'ow  much  is  un? 


All  hearts  respond  to  the  following  poem,  which  was 
found  written  on  a  powder  box  used  for  a  cupboard  in 
an  old  prospector's  cabin  near  Neihart,  Montana : 
About  six  miles  from   Neihart,  that  city   of  great  strife. 
There  was  a  silver-lead  mine,  rich  and  free, 
Where  an  honest-hearted  miner 
Ust  to  lead  a  happy  life. 
Contented  at  his  work  as  he  could  be. 
He  walked  the  earth  quite  proudly, 
A  Bonanzie  King  for  sure. 
And  he  thot  know  disappointment  could  befall; 
But  he  left  his  work  one  evening. 
His  sad  heart  knew  the  truth, 
For  the  pay  streak  had  gone  off  into  the  wall. 

There  is  a  name  that  is  never  spoken. 

There  is  a  miner's  heart  that's  broken, 

For  he  thot  he'd  be  invited  to  the  inauguration  ball, 

And  there  is  still  a  memory  living 

Of  how  prospects  are  deceiving. 

When  the  pay  streak  wanders  off  into  the  wall. 

Now  he  sits  without  his  cabin 

Thinking  of  the  coming  years,  and 

Wondering  what  the  future  has  in  store. 

The  demon  of  despondence  is  wailing  in  his  ear. 

And  the  hungry  wolf  is  howling  at  his  door. 

Still  his  heart  is  in  the  mountains 

There  among  the  rocky  seams,  and  he  sometimes 

Thinks  it's  gone  beyond  recall. 

'Neath  the  Spangles  in  the  rosie  relm  of  dreams, 

Lyes  the  pay  streak  that  went  off  into  the  wall. 
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Mag.,   Sept.,    1918  ;    3   pp.) 

10142 — CHROMITE — Determination  of  Chromic  Oxide  in  Chro- 
mite.  W.  C.  Riddell  and  Esther  Kittredge.  (Min.  and  Sci.  Pr6§s, 
Oct.   26,   1918  ;    IJ   pp.)      20c. 

10143 — MAGNESIUM — Development  of  the  Magnesium  In- 
dustry. Leonard  Waldo.  (Chem.  and  Met.  Eng.,  Oct.  15,  1918: 
13  pp.)     Paper  before  Fourth  Nat.  Exposition  of  Chem.  Industries. 
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Allen  and  G.  M.  Butler.  (Bull.  91,  Univ.  of  Ariz.,  1918-19  ;  32 
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10145 — MANGANESE  DEPOSITS  Near  Lake  Creek,  Oregon. 
(Eng.  and  Min.  Journ.,  Nov.  16,  1918  ;  li  pp.)  20c.  Data  from 
U.   S.   Geological    Survey   Report.      20c. 

10146 — MOLYBDENUM — Determination  of  Molybdenum  Ores. 
Welton  J.  Crook  and  M.  L'A.  Crook,  (Min.  and  Sci.  Press,  Sept. 
7,  1918  ;  li  pp.)      20c. 

10147 — MONAZITE.  Sydney  J.  Johnson.  (Journ.  Soc.  of 
Chem.   Ind.,  Oct.   15,   1918;   3  pp) 

10148 — PLATINUM — A  Wyoming  Platinum  Mine.  H.  H.  Taft. 
(Eng.  and  Min.  Journ.,  Nov.  23,   1918  ;   3  p.)      20c. 
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10150 — QUICKSILVER — Condensing  Quicksilver  From  Furnace 
Gases.  L.  H.  Duschak  and  C.  N.  Schuette.  (Min.  and  Sci. 
Press,  Sept.  7,  1918  ;  83  pp.,  illus.)     20c. 

10151 — RADIUM.  (Bull.  143,  A.  I.  M.  E.,  Nov.,  1918;  2  pp.) 
Discussion  of  paper  of  Richard  B.  Moore. 

10152 — RADIUM — An  Apparatus  for  the  Separation  of  Radium 
Emanation  and  Its  Determination  Electroscopically.  J.  E.  Under- 
wood and  Herman  Schlundt.  (Advance  copy.  Am.  Electrochem. 
Soc.   Sept.-Oct.,    1918  ;   7  pp.,   illus.) 

10153 — TIN  IN  1917.  Adolph  Knopf.  (Mineral  Resources  of  the 
U.  S.,  1917 — Part  II,  1918  ;  10  pp.,  illus.) 

10154 — TIN  SITUATION,  The.  Editorial.  (Eng.  and  Min. 
Journ.,  Nov.   23,  1918  ;  1  p.)      20c. 

10155 — TUNGSTEN  in  Manganese  Ore.  William  R.  Jones. 
(Eng.  and  Min.  Journ.,  Nov.   2,   1918;   i   p.)      20c. 

10156 — TUNGSTEN — The  Metallography  of  Tungsten.  (Bull. 
143,  A.  I.  M,  E..  Nov.,  1918;  84  pp..  illus.)  Discussion  of  paper 
of  Zay  Jeffries. 

10157 — ZIRCONIUM  Content  in  Ores  and  Alloys.  J.  D.  Fer- 
guson.     (Eng.   and  Min.  Journ.,   Nov.   2,   1918  ;   li  pp.)      20c. 

NON-METALLIC    MINERALS 

10158 — FULLERS  EARTH  in  1917.  Jefferson  Middleton.  (Min- 
eral Resources  of  the  U.  S.,  1917— Part  II;  3  pp.) 

10159 — POTASH  from  Alunite  in  Utah.  John  W.  Homey. 
(Chem.  and  Met.   Eng.,   Sept.   26,   1913;   1   p.) 

10160 — POTASH — Mining  in  Spain.  E.  Mackay  Heriot.  (Min. 
Mag.,    Sept.,    1918;    6   pp.,    illus.)      40c. 

10161 — POTASH  INDU.STRY  of  Germany.  Wallace  Savage. 
(Chem.  and  Met.  Eng.,  Sept.  26,  1918;  4  pp.)  Theories  of  origin 
and  description  of  the  Stassfurt  salts  deposit ;  the  present  status 
of  the  industry  ;   its  economic  aspect. 

10162 — POTASH  SITUATION.  The.  A.  W.  Stockett.  (Journ. 
Ind.  and  Eng.  Chem.,  Nov..  1918;  13  pp.)  Paper  delivered  in  the 
symposium  on  potash  held  by  the  Division  of  Industrial  Chemists 
and  Chemical  Engineers  at  meeting  of  Am.  Chem.  Soc,  Cleve- 
land,  Sc[)t.   12,   1918. 

PETROLEUM  AND  NATURAL  GAS 

10163 — ENGLAND — Search  for  Petroleum  in  the  Derbyshire 
Coalfield.  T,  Sington.  (Iron  and  Coal  Tr.  Rev.,  Oct,  18,  1918; 
l.*!  pp,.   Illus)      40c, 

10164 — MONTANA — Geology  and  Oil  and  Gas  Prospects  of  the 
Lake  Basin  Field.  Montana,  K.  T,  Hancock,  (Bull.  691-D,  U.  S. 
Geol.    Surv,.    Julv    17.    1918;    47    pp.,    illus.) 
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ECONOMIC    GKOT.OGY— GENERAL 

0165— MINING  GEOLOGIST— The  Function  and  Traininp:  of 
t  Mining  Geologist.  C.  Gilbert  Cullis.  (Min.  Mag.,  Oct.,  1918  • 
2  PP) 

0166— ORK  DEPOSITS— The  Evolution  of  Ore  Deposits  from 
Tieous  Magmas.  W.  H.  Goodchild.  (Min,  Mag.,  Sept.  and  Oct., 
t8;   llj  pp.)      Conclusion  of  article  previously  indexed.      fiOc. 

MINING — GENERAI. 

10167 — ACCIDENTS — Utilization  of   Mine-Accident  Reports.   D. 
I  Charlton.      (Eng.  and  Min.  Journ.,  Nov.  30,  1918;   4  pp.,  illus.) 

10168 — ALASKA — Notes   on    Mining   in    Alaska.      C.   C    Semple 
,iig.   and  Min.  Journ.,   Oct.   26.    1918;    4   pp.)      20c. 
1(1169 — BOLIVIA — Mining    in    Bolivia.       (Min.    Journ.,    Sent     7 
IS;   14  pp.)  "      • 

1 11170— CAGE  AND  SKIP — United  Eastern  Mine  Cage  and  Skip 
r.  Staiger.      (Eng.  and  Min.  Journ.,  Nov.  16,  1918;  1  p.,  illus.) 

0171 — CAVING     STOPES — Controlling     the     Drawing-Off     in 
iiig   Stopes.       (Eng.    and    Min.    Journ..    Nov.    23,    1918  ;    23    on 
;      20c. 
1172 — COOPERATION    in    Mine    Promotion    and    Management 

lul  T.  Bruhl.      (Eng.  and  Min.  Journ.,  Nov.  16,   1918;  li  pi).)   20c. 

10173— COOPERATION    Among    Small    Mines.      Geo.    J.    Young 

:ng.  and  Min.  Journ.,   Nov.   9,   1918  ;   3   pp.,   illus.)      20c. 

10174 — DRILLING — Standardization    of    Mining    Methods.    II — 

iiulard    Machine-Drill    Rounds.      Charles   A.    Mitke.      (Eng.   and 

in.  Journ.,  Nov.  16,   1918  ;   44  pp.,  illus.)      20c. 

10175 — DUST  ABATEMENT  in  Mines.     W.   O.  Borcherdt.   (Eng 

id  Min.  Journ.,  Nov.  2,  1918;  3J  pp.)      20c. 

10176 — EXPLOSIVES — Production  of   Explosives  in  the  United 

ates  During  the  Year   1917.     Albert  H.   Fay.      (Tech.   Paper   192. 
S.  Bureau  of  Mines,   21  pp.) 

10177 — MINE     BUILDINGS — Pise     de     Terre     Mine     Buildings. 

:ng.  and  Min.  Journ.,   Oct.   5,  1918;   IJ  pp.)      20c.     Excerpts  from 

(■    1918    report   of   the    Rhodesia   Munitions    and    Resources    Com- 

iitee. 

10178 — RAISES — Standardization  of  Mining  Methods.  I — Stand- 

d   Raises.      Charles  A.   Mitke.      (Eng.   and   Min.   Journ.,    Nov.    9. 

118  ;  53  pp.,  illus.)     20c. 

10179 — REOPENING   the   Golden    Eagle   Shaft.      F.    Dean   Brad- 

y.     (Eng.  and  Min.  Journ.,  Nov.  16,  1918  ;  3  pp.,   illus.)      20c. 

10180 — SAFETY  ENGINEERING  and  Accident  Prevention  in 
onstruction  Work.  Leo  D.  Woedtke.  (Eng.  and  Contract..  Sept. 
15,  1918  ;  3i  pp.)  Abstract  from  address  before  the  Construction 
lection,  Meeting  of  the  National  Safety  Council,  Sept.  18.  20c. 
i  10181 — SPAIN — Mining  in  Spain.  E.  Mackay  Heriot.  (Min. 
lag.,  Sept.,  1918;  6  pp..  illus.) 

10182 — VENTILATION — Standardization  of  Mining  Methods. 
IT — Ventilation  of  Metal  Mines.  Charles  A.  Mitke.  (Eng.  and 
lin.  Journ.,  Nov.   30,   1918;   5i  pp.,   illus.)      20c. 

FLOTATION 

(See  also  "Lead  and  Zinc") 
10183— TERRY    PROCESS— The    Terry    Differential    Flotation 
I'rocess.     Joseph  T.   Terry.      (Min.  and  Sci.   Press,   Oct.   19,    1918  : 
4  pp.)      20c. 

I  10184  —  TESTS  —  Recording  Experimental  Flotation  Tests. 
Iirthur  F.  Taggart.  (Eng.  and  Min.  Journ.,  Oct.  26,  1918  ;  3  p.) 
Oc. 

ORE   DRES.SING — GENERAL, 

10185 — CONCENTRATOR — Ideal  Dry  Concentrator.  (Eng.  and 
;,Iin.  Journ.,  Nov.   30     1918;   1  p.,  illus.)      20c. 

I  10186 — LITIGATTOK — Similarities  in  the  Legal  Aspects  of 
;iome  Flotation,  Cyanidation  and  Filtration  Litigation.  R.  C. 
i:anby.      (Bull.  Can.  Min.  Inst.,  Sept.,   1918  ;   lOJ   pp.) 

10187 — FILTER — Oliver  Filter  Modifications.  C.  T.  Rice.  (Eng. 
md   Min.   Journ.,   Nov.    23,   1918  ;    J   p.)      20c. 

10188 — MAGNETIC  SEPARATORS— Capacity  of  Belt  Magnetic 
separators.  Geo.  J.  Young.  (Eng.  and  Min.  Journ.,  Nov.  16, 
;1918  ;   IJ  pp.,   illus.)      20c. 

10189 — SAFETY — Hazards  and  Safeguards  in  Ore-Dressing 
Plants.  J.  S.  McKaig.  (Eng.  and  Min.  Journ.,  Nov.  23.  1918; 
-i  pp.,  illus.)  20c.  Excerpt  from  paper  presented  at  the  seventh 
innual  congress  of  the  National  Safety  Council,  1918. 

10190 — SORTING  ORE  for  Metallurgical  Treatment.  A.  W. 
Allen.  (Eng.  and  Min.  Journ.,  Nov.  30,  1918;  4  pp.,  illus.)  20c. 
i  10191 — TESTS — The  Rating  of  Concentration  Tests.  R.  T.  Han- 
bock.      (Min.  Mag.,   Sept.,   1918;    IJ  pp.)      40c. 

'  METALLURGY — GENERAL 

10192 — HYDROMETALLURGY — The  Distinction  Between  Ex- 
traction and  Recovery.  A.  W.  Allen.  (Eng.  and  Min.  Journ.. 
Oct.  26,  1918  ;  IJ  pp.)  20c.  First  of  a  series  of  articles  on  the 
standardization    of    terms    used    in    hydrometallurgical    operations. 

10193 — METALLOGRAPHY  and  Heat  Treatment  of  Metals 
Used  in  Aeroplane  Construction.  F.  Grotts.  (Chem.  and  Met. 
Kng.,  Oct.  1,  1918;  4  pp.,  illus.)  Fifth  article  of  series.  Present 
instalment  gives  results  of  tests  to  determine  the  best  brazing 
niaterials  and  fluxes  ;  strength  of  brazed  joints ;  beneficial  effect 
of  heat  treatment  ;  comparison   of  brazed  and  welded  joints.      40c. 

10194 — ROASTER  CHARGE  BELT  FEEDER.  C.  T.  Rice. 
(Eng.   and  Min.   Journ..   Nov.   9,   1918;   J   p.,   illus.)      20c. 

10195 — SMELTER  FUME — Electrostatic  Precipitation.  (Bqll. 
143.  A.  I.  M.  E.,  Nov.,  1918  ;  13J  pp.)  Discussion  of  paper  of 
O.  H.  Eschholz. 

SAMPLING   .4ND   ASSAYING 

10196 — GAS  ANALYSIS — The  Direct  Determination  of  Sulphur 
Dioxide  in  Burner  Gases.  F.  N.  Williams.  (Chem.  and  Met. 
Eng..  Sept.   25.   1918;    3  p..   illus.) 

10197 — TIN — The  Determination  of  Tin  in  High-Grade  Wol- 
fram Ores  and  the  Use  of  Lead  as  a  Reducing  Agent  in  Pearce's 
Assay.  A.  R.  Powell.  (Journ.  Soc.  Chem.  Ind  .  Sept.  30.  1918  : 
3i  pp.) 


FUELS 

(See  Also  "Petroleum  and   Natural  Gas") 

1 01118— CARBOrOAL.  (Bull.  143.  A.  I  M.  E,  Nov..  1918;  7 
pp.)      Discussion  of  paper  of  C.   T.   Maicolmson. 

10199 — COKE — Ix  velopmi'nl  of  the  Coke  InduHtry  In  Colorado. 
Itah  and  New  Mexico  (Bull.  143,  A  I.  M.  E..  Nov..  1918-  2k 
pp.)      Discussion  of  paper  of   F.   C.   Miller. 

10200— COKE — The  Manufacture  of  MetallurRlcal  Coke,  with 
•special  Reference  to  the  U<-tovery  of  By-ProductH.  (Iron  and 
Coal   Tr.   Rev..   Aug.    3U,    1918;    1    p.)      40c. 

10201 — C0NSF:UVATI0.V— Coal  Economy  In  Mine  Boiler  Fir- 
ing.     (Eng.  and  Min    Journ.  Sept.   21.   1918;   IJ  pp.   IIIUH.)      20c. 

102()2— FUEL  ECOXOMY  in  the  ITnited  States.  D.  Brownlle. 
(Reprinted   from   Engineering,   Aug.   23.    1918;  8   pp.) 

1((203— OIL  FUEI. — Ettlciency  in  the  l^se  of  Oil  Fuel  J  M 
VVadsworth.  C.  H.  Bureau  of  Mine.s.  1918;  86  pp.  illus)  A 
handbook    for   boiler-plant   and   locomotive   engineers. 

10204- POWDERED  COAL— The  Vm-  of  Coal  in  Pulverized 
Form.  (Bull.  143.  A.  I.  M.  E..  Nov.,  1918;  61  pp.)  DiscuH.'ilon  of 
paper  of  H.    R.   Collins. 

MINING    LAW 

10205— POLLUTION  OF  STREAMS.  Che.^Ia  C.  Sherlock.  (Eng. 
and   Min.   Journ..   Nov.    16,    1918;    J   p.)      20c. 

10206— SAFETY  LAWS  and  the  Responsibilities  of  Operators. 
Chesla   C.    Sherlock.      (Eng.   and   Min.   Journ.,   Nov.    9,    1918;    J    p.) 

MINING   AND    METALLURGICAL    MACHINERY 

10207— BELT  SLIP— The  Economy  of  Cork  Insert.  (Eng.  and 
Mifi.   Journ.,    Nov.    9,    1918;    J    p.)      20c. 

10208— DRILL — The  Kellow  Rock  Drill.  (Iron  and  Coal  Tr 
Rev.,  Oct.   11.    1918;    li  pp..   illus.)      40c. 

10209— ELECTRIC  FURNACES— Electrodes  for  Electric  Fur- 
naces: Their  Manufacture.  Properties  and  Utilization.  Jean 
Escard.  (Gen.  Elec.  Rev.,  Oct..  1918;  8  pp.,  illus.)  To  be 
continued. 

10210— HOIST  CONTROLLEIV-The  Lilly  Hoist  Controller. 
(Eng.  and   Min.  Journ..   Nov.   30.   1918;    IJ  pp..  illus.)      20c. 

10211 — LAMPS — Acetylene  and  Electric  Cap  Lamps  from  a 
Safety  Standpoint.  H.  M.  Chance.  (Paper  before  National 
Safety  Council.  Sept.,  1918  ;  9  pp.) 

10212— PIPE  AREAS— Chart  for  Pipe  Areas.  W.  F.  Schap- 
honst.      (Eng.    and    Min.    Journ.,    Nov.    16.    1918;    i    p.,    illus.)      20c. 

10213 — SAFETY — Conveyor  Pulley  Guards.  Geo.  M.  Doug- 
lass.     (Eng.   and   Min.   Journ..   Sept.    21,    1918;    i   p..    illus.)      20c. 

10214 — SHOVEI., — Armstrong  Mechanical  Shovel.  (Eng.  and 
Min.   Journ..   Nov.   30,    1918;    1   p.   illus.)      20c. 

10215 — WELDING — Emergency  War  Training  for  Oxy-Ace- 
tylene  Welders.  (Bull.  11.  Federal  Board  for  Vocational  Educa- 
tion,  1918  ;   86  pp..  illus.) 

10216 — WELDING — Notes  on  Electric  Welding.  H.  K.  Porter. 
(Eng.  and  Min.  Journ.,  Nov.  23,   1918;   %  p.)      20c. 

INDUSTRIAL  CHEMISTRY 

10217 — CHEMICAL  STONEWARE  I.NDUSTRY  and  the  War. 
P.    C.    Kingsbury.    (Chem.    and    Met.    Eng.,    Sept.    27,    1918;    2    pp  ) 

10218 — POT.\SH  as  a  By-Product.  J.  S.  Grasty.  (Chem.  and 
Met.  Eng.,  Sept.  26,  1918  ;  43  pp..  illus.)  Southern  iron  ores  and 
fluxes  considered  as  a  domestic  source  of  potash  in  large  quanti- 
ties ;  cost  of  operation,  notes  of  profits,  etc. 

10219— POTASH  from  Desert  Lakes  and  Alunite.  J.  W.  Horn- 
sey.      (Journ.    Ind.   and    Eng.   Chem.,   Oct..    1918;    li   pp.) 

10220 — POTASH — Literature  of  the  Potash  Industry.  1912-1917. 
F.  W.   Bruckmiller.      (Chem.  and  Met.   Eng..  Sept.   26.    1918;   2  pp.) 

10221 —SULPHURIC  ACID  —  The  Cottrell  Processes  in  the 
Sulphuric-Acid  Industry.  A.  A.  Heimrod  and  H.  D.  Egbert. 
(Chem.   and   Met.    Eng..   Sept.    15,    1918;    5   pp.,    illus.) 

MATERIALS  OF  CONSTRUCTION 

10222 — CEMENT  INDUSTRY — Recent  Developments  in  the 
Cement  Industry.  Richard  K.  Meade.  (Chem.  and  Met  Kng., 
Sept.  27.  1918  ;  3J  pp..  illus.)  Conversion  of  a  peace  industry  to 
the  purposes  of  war;  economies  effected  in  fuel  and  labor,  and 
recovery  of  potash. 

10223 — SAND-LIME  BRICK  in  1917.  Jeflfer.son  Middleton. 
(Mineral  Resources  of  the  U.  S.,  1917 — Part  II  ;  2  pp.) 

MISCELLANEOUS 

10224 — ACCIDENTS — Monthly  statement  of  Coal-Mine  Fa- 
talities in  the  United  States,  June.  1918  Albert  H.  Fay.  (U. 
S.   Buregiu   of   Mines.    1918;    29    pp.) 

10225 — LABOR — Engineering  Possibilities  of  Circular  Housing 
Plan.      G.   J.   Lamb.      (Can.    Engr..   Aug.    29,    1918  ;   3    pp.,   illus  ) 

10226 — LABOR — Feeding  Employees  at  a  Steel  Plant.  (Iron 
Age.    Nov.    7.   1918;    24   PP..    illus.) 

10227 — TABOR — Housing  at  Tyrone.  N.  M.  Chas.  F.  Willis. 
(Chem.  and  Met.  Eng..  Oct.   15.   1918;   4  pp..   illus.) 

10228 — I^BOR — Housing  of  Labor  and  Sanitation  at  Mines  in 
India.  J.  H.  Evans.  (Trans.  Min.  and  Geol.  Inst,  of  India,  Apr.. 
1918  ;  10  pp.) 

10229 — LABOR — How  to  Determine  Cost  of  Living  in  an  In- 
dustrial Community.  Ray  M.  Hudson.  (Industrial  Management. 
Sept.,    1918  ;    8   pp.) 

10230 — LABOR — The  Human  Element  in  the  Mill.  (Chem.  and 
Met.  Eng..  Aug  11.  1918:  4i  pp.  illus.)  Address  by  Hugh  K. 
Moore  at   meeting  of  Am.    Inst,   of  Chem.    Engs. 

10231 — LABOR — The  Life  of  a  Mining  Community.  Chas.  P. 
Willis.      (Eng.   and   Min.   Journ..   Oct.    26.    1918;   2J   pp.)      20c. 

lO'j.'jo — LABOR — What  About  Labor*}  Editorial.  (Eng.  and 
Min.   Journ..    Nov.    23.    1918;    1    p.)      20c. 

10933 — LABOR  CAMP  of  the  Minnesota  Steel  Co  (Eng.  and 
Min  Journ  Nov.  23.  1918;  J  p.  illus.)  20c.  Excerpt  from 
Monthly  Review  of  U    S.   Bureau  of   Labor  Statistics.   April.   1918. 

10234 NATIONAL  SAFETY'   COUNCIL.   The       (Eng.   and   Mjn 

Journ.   Sept     14.    1918;    2   pp.    illus)      2(tc 
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Personals 


Have  You  Contributed  to  the  Association 
of  the  37th  Engineers? 

G.  L.  Sheldon,  of  Ely.  Xev..  is  doing  pro- 
fessional work  in  Boulder  County,  Colorado. 
Dr.     L.     1).     KickettM.     consulting    mining 
engineer,  will  spend  the  winter  at  Chandler, 
Arizona. 

Horace  V.  Winoheil  has  been  nominated 
for  president  of  the  American  Institute  of 
Mining  Engineers. 

O.  K.  ■\Vlutaker.  mining  engineer,  of 
Denver.  Colo.,  has  recently  returned  from  a 
professional   trip    to    Northern    :Mexico. 

Harr.v  J.  Wolf,  of  the  Malm-Wolf  Co., 
examined  the  Eagle  silver-manganese  mine 
near  Bonanza.  Colo.,  during  the  latter  part 
of  November. 

J.  Pa'rke-Channing-  was  chairman  of  the 
"Industrial  Professions'"  group  meeting  at 
the  Reconstruction  Conference  at  Atlantic 
City  on  Dec.   4. 

I/oais  W.  Adams  has  been  appointed  man- 
ager of  the  new  openhearth  and  mill  de- 
partment of  the  Ashland  Iron  and  Mining 
Co.,  Ashland.   Kentucky. 

Arthur  J.  Ho-skin.  consulting  engineer  of 
Denver.  Colo.,  has  returned  after  a  three- 
months'  stay  in  Dillon,  ]Mont.,  where  he 
was  engaged  in  installing  an  oil-shale  plant. 
F.  B.  Hyder.  until  recently  with  the 
Tliane  ExiJloration  Co..  with  offices  in  San 
Francisco,  has  accepted  an  appointment  as 
mining  engineer  with  the  U.  S.  Bureau  of 
Mines. 

Ak  W.  Alien  attended  the  Reconstruction 
Conference  of  the  Chamber  of  Commerce 
at  Atlantic  City.  Dec.  3  to  6.  and  acted  as 
secretary  at  the  "Xon-Ferrous  Metals" 
(major)    group    meeting. 

William  W.  Lewis  has  resigned  as  super- 
intendent of  the  Western  Reserve  works  of 
the  Brier  Hill  Steel  Co.  at  Warren,  Ohio. 
Abner  Hughes,  formerly  assistant  superin- 
tendent,  is  his  successor. 

Milnor  Roberts,  of  the  University  of 
Washington,  will  deliver  an  address  on 
"The  Stimulus  to  Research  Given  by  the 
War."  at  the  Sigma  Xi  meeting  to  be  held 
on  June  4,  1919,  at  the  university. 

Verne  W.  Aubel.  who  recently  returned 
from  blast  furnace  work  in  Australia  and 
Kew  Zealand,  has  been  appointed  assistant 
superintendent  of  blast  furnaces  at  the 
Clairton.  Penn.  plant  of  the  Carnegie 
Steel    Company. 

H.  S.  Mudd,  who  has  been  connected  with 
the  U.  S.  Bureau  of  Mines  work  on  war 
minerals  since  September.  1917,  will  return 
to  the  management  of  his  own  mining  prop- 
erties on  Dec.  15.  His  headquarters  will  be 
in    Los   Angeles. 

Julius  S.  Bache  was  elected  president  of 
the  Dome  Mines  Co.,  Ltd.,  at  a  meeting  of 
directors  of  the  companv.  succeeding  the 
late  Capt.  J.  R,  De  Lamar.  Alfred  H.  Cur- 
tis was  elected  treasurer  and  S.  Wexler 
assistant   treasurer. 

Liieutenant-Colonei  Ralph  Stokes,  who 
used  to  be  mining  engineer  with  the  In- 
ternational Nickel  Co.  and  has  many 
friends  here,  is  now  in  command  of  the  en- 
gineers with  the  British  Expeditionary 
Forces  in   northern   Rus.sia. 

Harry  E.  Higgins  has  resigned  as  direc- 
tor and  vice  president  of  the  Otis  Steel  Co., 
Ch-veland,  Ohio.  He  has  been  connected 
with  the  company  for  several  years,  and 
previously  held  the  position  of  general  man- 
ager of  the  Cleveland  Steel  Co,,  Cleveland. 

Henri  Jeqiiier.  chief  metallurgist  of  the 
Soci^tf-  Minl&re  et  Metallurgif|ue  de  Penar- 
roya.  which  operatfs  the  chief  lead  mines 
and  smelting  works  of  Spain,  sailed  for 
home  on  the  "Espagne"  Dec.  5.  Mr 
Jequier  spent  about  nine  months  in  this 
country  studying  American  metallurgical 
practice. 

K.  Gybbon  Hpilsbury  was  appointed  to 
reprf.^ent  the  Amr-rir-jiii  Institute  of  Min- 
ing Engineers  at  thf  Knginccring  Congress 
In  Paris.  The  delegation  from  the  United 
Statft«,  invited  by  the  Frf-nch  government. 
1h  composed  of  members  of  the  four  large 
engineering       societies.  Th<-       delegation 

Balled  on  the  "Rochambeau"  Dec.  5,  and 
expects   to  b<-  away  about    six   weeks. 

Pope  Yeatman,  head  of  the  non-ferrous 
metals  section  of  the  W.ir  Industries  Board, 
having  completed  his  conferences  with  Eng- 
lish and  French  ofllcialH.  sailed  for  the 
United  Slates  on  Dec  7.  Mr  Yeatman  has 
made  no  report,  but  has  advised  his  offlce 
that  he  had  an  lntere.«ting  trip  over  the 
battlefields,  including  an  Inspection  of  the 
Iron  and  coal  region  about  Lille.  He  also 
mentions  a  very  pleasant  visit  with  Capt. 
F'-dward    .S     B«>rry.    of    the    27th     Engineers. 


Through  him.  Mr.  Yeatman  learned  of  the 
very  creditable  work  being  done  by  the 
27th  Engineers,  although  he  himself  was 
unable  to  visit  the  mining  regiment's 
headquarters. 

T.  K.  Mitchell,  formerly  resident  man- 
ager and  attorney  for  the  Burma  Mines, 
Ltd..  Namtu.  Northern  Shan  States. 
Burma,  registered  at  the  office  of  the 
American  Institute  of  Mining  Engineers 
durmg  the  last  week.  Others  who  regis- 
tered there  were:  E.  W.  Westervelt.  super- 
intendent of  the  Hobson  Silver-Lead  Co  , 
Ymir.  B.  C,  Canada ;  Timothy  D.  Walsh, 
mining  engineer,  Nevada  Arizona  Mines 
Co..  Hackberry,  Ariz.  ;  C.  S.  Corbett.  geolo- 
gist for  the  E.  J.  Longyear  Co..  Minnea- 
polis. Minn.  ;  Rudolph  Emmel.  mining  engi- 
neer, of  Marysville.  Mont.  ;  Lieut.  Allen  G 
Waite.  Signal  Reserve  Corps.  Aviation  Sec- 
tion :  Joseph  E.  Pogue,  U.  S.  National 
Museum.  Washington,  D.  C.  ;  Henry  L 
Slosson.  mining  engineer,  of  San  Francisco. 
Calif.,  and  A.  McLintock.  survevor  and  en- 
gineer, of  Harmon,   New  York. 

Herbert  C.  Hoover  was  the  guest  of  honor 
at  a  reception  in  the  Hotel  de  Ville  at  Brus- 
sels, on  Dec.  6.  Burgomaster  Max,  in  a 
speech  welcoming  Mr.  Hoover  to  Brussels, 
of  which  city  he  was  recently  elected  a  citi- 
zen, said:  "In  greeting  the  friend  of  the 
Belgian  nation  I  am  interpreting  the  feel- 
ings of  8,000.000  human  beings  saved  from 
famine,  exhaustion,  and  death.  When  the 
torments  were  let  loose  on  Belgium,  our 
eyes  turned  to  the  United  States.  We  knew 
that  that  great  people  would  not  allow  jus- 
tice to  succumb  nor  permit  civilization  and 
the  future  of  iiumanity  to  become  the  play- 
things of  a  preying  race.  Our  country  was 
twice  saved  by  yours,  for  the  intervention 
of  the  American  armies  which  decided  the 
result  of  the  war  and  delivered  our  terri- 
tory, would  have  freed  nothing  but  a  vast 
cemetery  if  it  had  not  been  preceded  by  the 
magnificent  work  to  which  the  name  of 
Hoover    will    forever   be   attached." 
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Stephen  L.  Allyn,  consulting  engineer, 
of  Arizona,  at  one  time  with  the  United 
Verde  Extension  Mining  Co..  of  Arizona, 
died  recently  in  Los  Angeles,  aged  60 
years. 

Hugo  Hogberg,  master  mechanic  at  the 
Temiskaining  mine.  Cobalt.  Ont.,  died  on 
Dec.  1  from  pneumonia,  aged  37  years.  He 
was  born  in  Sweden  and  for  the  last  five 
years  had  been  in  the  service  of  the  Temis- 
kaming  Mining  Company. 

.Alfred  Krnst.  Consulting  engineer  for 
steel  companies  in  the  Pittsburgh  district, 
died  on  Nov.  27  at  his  home  in  that  city, 
aged  57  .vears.  He  was  a  graduate  of  the 
Vienna  Technical  Institute,  Vienna.  Austria. 
At  the  time  of  his  death  Mr.  Ernst  was  on 
the  consulting  staff  of  engineers  of  the 
U.  S.  Bureau  of  Mines,  and  one  of  the  lead- 
ing authorities  in  the  country  on  technical 
phases  of  steel  manufacture. 

Cliarles  P.  Brooks,  mining  engineer  of 
Salt  Lake  City,  died  Nov.  30  of  heart 
disease,  aged  67  years.  In  1874  he  settled 
m  Salt  Lake  City,  where  he  went  into 
partnership  with  R.  H.  Browne.  He  later 
became  a  member  of  the  Salt  Lake  City 
Board  of  Health  ;  surveyor  of  Salt  Lake 
County  ;  consulting  engineer  for  the  Board 
of  Public  Works  in  the  construction  of  the 
sewer  system  of  Salt  Lake ;  member  of 
the  Board  of  Public  Works  ;  and  a  United 
States  deput.v  mineral  survevor  for  Utah, 
Idaho,   Nevada,   and   California, 

Dr.  Harr.v  P.  Corliss,  chemical  and 
metallurgical  engineer,  died  on  Nov.  16, 
at  Ray,  Ariz.,  from  pneumonia  following 
influenza.  He  was  32  years  old.  Upon 
graduation  from  New  Hampshire  State 
College,  in  1910.  he  received  a  fellowship 
in  the  Mellon  Institute  of  Industrial  Re- 
search at  Pitt.sburgh,  which  he  held  for 
five  years.  His  work  during  this  period 
resulted  in  several  improvements  upon  the 
flotation  process,  including  the  discovery 
of  alpha-naphthylamine  as  a  flotation 
agent.  In  1917,  he  went  with  the  Metals 
Recovery  Co.  to  make  larger  application 
of  his   discoveries. 
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Societies 


American  Chemical  Society.  New  York 
Section,  held  a  joint  meeting  with  the  New 
York  Section  of  the  American  Electro- 
chemical Society,  the  Society  of  Chemical 
Indu.-ilry.  anil  the  SocKMe  de  Chlmie  Indus- 
trielle  on  Dec.  6.  In  Rumford  Hall.  50  East 
4lHt  St.  Ortlcers  for  the  .New  York  .Sec- 
tion  of  the   Amerlcati   Chemical   Societ.v   for 


the  ensuing  year  were  elected.  Col.  Willi- 
H.  Walker  spoke  on  "The  Manufacti 
and  Use  of  Toxic  Gases,"  and  Col.  Bradl 
Dewey  had  for  his  subject  "The  Manufji 
ture  of  Gas-Defense  Apparatus." 

I 
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Industrial  News 
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Chicago  Pneumatic  Tool  Co.,  announc 
the  appointment  of  L.  C.  Sprague  as  assiii 
ant  secretary  of  the  company,  with  hea' 
quarters  at   52   Vanderbilt  Ave.,  New  Tot 

Superior  and  Boston  Copper  Co.,  of  Ai 
zona,  has  selected  the  following  board 
directors:  W.  G.  Rice;  George  Kingdo 
Garrett  Mott,  of  Carleton  &  Mott  ;  Willia 
F.  Fitzgerald,  of  Fitzgerald.  Hubbard 
S°- i  J-  F  Barry,  representing  Clemei 
Parker  &  Co.  ;  J.  B.  Hardon.  represent!] 
Hayden.  Stone  &  Co.,  and  Homer  Goodwi 
This  board  will  represent  the  owners  of  t 
property  as  they  stand  on  the  books  of  t 
company,  and  it  has  been  agreed  that  ; 
proxies  will  be  cast  in  favor  of  the  above. , 

tflillllllllllllllllllllllinlliMilllliliiiiiii "lilllllllllllllll"- llilMliiitli!lllllliiiiiiii, 

f  Trade  Catalogs 
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Halby    Shoveling    Machine^     Lake    Sho 

Engine  Works.  9  J  x  7,  illustrated.  A  in: 
chine   for   mucking   anywhere   undergroun 

Driers.  L.  R.  Christie  Co.,  307  Fouit 
Ave.,  Pittsburgh,  Penn.  6  x  9,  4  pp..  illu 
trated.  Two  pamphlets,  one  desciibiii 
indirect-heat  drier  and  the  other  the  in 
proved  direct-heat  drier. 

Universal  Displayors.  Universal  Fixtui 
Corporation,  133  W.  23rd  St..  New  Yoil 
9  X  11  ;  6  pp.;  illustrated.  A  folder,  d. 
script  ive  of  map  and  chart  displayors.  ;i 
well  as  bulletin  boards  for  wall  and  floo 
Full  details  and  prices  will  be  furnishr 
upon   request. 
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New  Patents 


United  States  patent  specifications  liste 
below  may  be  obtained  from  "The  Engi 
neering  and  Mining  Journal"  at  25c.  eacl 
British    patents    are    supplied    at    40c.    eacl 

Alloy  of  Gold,  Platinum  and  Palladiun 
George  H.  Dufour,  Oak  Park,  111.,  assigiio 
to  Marshall  Field  &  Co.,  Chicago,  111  (U.  h 
No.   1,282,055;   Oct.   22,   1918.) 

Aluminum — Method  of  treating  aluminou 
materials  of  high  silica  content.  Chaiie 
M.  Hall,  Niagara  Falls,  N.  Y.  ;  Arthur  V 
Davis,  Pittsburgh,  Penn.,  and  Homer  H 
Johnson,  Cleveland,  Ohio,  executors  of  thi 
will  of  said  Charles  M.  Hall,  deceased.  (U 
S.  No.    1,282,222  ;   Oct.    22.   1918.) 

Aluminum — Reduction  of  Metallic  Oxides 
Paul  R.  Hershman,  Chicago,  111.,  assignoi 
to  the  Mineral  Products  Co.,  New  York 
N.  Y.      (U.  S.  No.  1,273,220;  July  23,  1918.) 

Alunite,  Utilization  of.  Richard  Mol- 
denke,  Watchung,  N.  J.  (U.  S.  No.  1,282,- 
273  ;    Oct.    22,    1918.) 

Blast  Furnace,  Method  of  Desiccating 
Air  for  Use  in.  Leon  Goldmerstein,  (now 
Leon  Cammen).  New  York,  N.  Y.  (U.  S. 
No.   1,282,686;  Oct.   22,   1918.) 

Electrolytic  Process.  Matthew  M.  Mer- 
ritt,  Danvers,  Mass.,  assignor  to  Copper 
Products  Co.,  Boston,  Mass.  (U.  S.  No. 
1,282,262-3-4;    Oct.    22.    1918.) 

Explosive.  Pierre  E.  Haynes  and  Har- 
old E.  Thompson.  Buffalo,  N.  Y.,  assignors 
to  the  Linde  Air  Products  Co.,  Cleveland. 
Ohio.      (U.  S.   No.   1,282,229;  Oct.   22,   1918.) 

Furnaces,  Regulator  for  Electric.  Frank 
W.  Smith.  Westfield.  N.  J.  (U.  S.  No.  I 
1.282,478  ;    Oct.    22.    1918.) 

Hoist.  William  Lamb,  Detroit,  Mich. 
(U.   S.   No.    1,282.438;   Oct.   22,    1918.) 

Licaching  Copper  Ores,  Process  of.  Al- 
bert W.  Hahn,  101  Paso,  Tex.  (U.  S.  No. 
1,282.415  ;    Oct.    22.    1918.) 

Leacliing  Process  and  Apparatus  for  Ex- 
tracting Metals  From  Ores.  Frank  L.  Anti- 
sell,  Perth  Amboy,  N.  J.  (U.  S.  No.  1.282,- 
521  ;   Oct.   22.   1918.) 

Ore  Dressing — Screening  Apparatus.  Wll- 
lard  D.  Richardson.  Hebron,  N.  D.  (U.  S. 
No.   1,282,127;   Oct.   22,   1918.) 

Ore-Screen.  John  Nicholls,  Globe,  ArlZ. 
(U.  S.  No.  1.282,108;  Oct.   22,   1918.) 

Steel,  Manufacture  of.  Samuel  S.  Wales, 
Pittsburgh,  Penn.  (U.  S.  No.  1,282.660; 
Oct.  22,   1918.) 

Tungsten,  Process  for  Producing  Ductile. 
Carl  A.  I'fanstiehl,  Waukegan,  111.,  assignor 
to  Pfanstiehl  Co..  Inc.,  North  Chicago,  III. 
(U.    S.    No.   1,282,122;   Oct.    22,   1918.) 
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SAN  FRANCISCO — Dec.  6 

The  Chrome  Mining  Industry  in  Califor- 
nia has  suffered  a  setback  that  in  some 
.  ounties  and  districts  has  caused  a  collapse 

>f  such  moment  as  to  send  the  miners  and 
prospectors  off  pocket  hunting  and  reopen- 
ing hydraulic  and  placer  mines.  Word 
romes  from  Washington  that  imports  from 
Australia,  Brazil,  and  Xew  Caledonia  will  be 
stopped,  though  Canada  and  Cuba  cannot 
lie  discriminated  against.  It  seems  to  be 
the  habit  of  statesmen  who  are  opposed  to 
the  development  of  the  mineral  resources 
of  America  to  cr.\'  discrimination,  if  pro- 
tection of  a  newly  developed  mineral  is 
asked.     It  does  not  matter  to  this  class  of 

lawmakers  how  iriuch  discrimination  is 
l>racticed  against  California  or  Oregon  or 
any  other  Pacific  Coast  state  or  any  state. 
Large  amounts  have  been  expended  in  the 
development  of  chrome  and  manganese  de- 
|)osits  and  the  building  of  motor  roads  in 
the  last  year  in  California  and  Oregon. 
Some  of  the  investors  have  been  able  to 
reimburse  themselves  and  were  ready  to 
begin  taking  out  a  little  profit.  Others  have 
not  yet  got  even  with  the  game.  The  see- 
sawing of  the  men  in  charge  of  whatever 
bureau  or  department -of  the  (lOvernment 
is  responsible  for  the  situation  has  been  a 
source  of  discouragement  to  a  large  num- 
ber of  small  operators  and  caused  appreci- 
able losses  to  companies  working  on  an 
extensive  scale.  California  and  Oregon  re- 
sponded ouickly  when  the  Government  sent 
out  the  chrome  and  manganese  S.  O.  S. 
But  Washington  doesn't  seem  to  see  the 
signal  when  the  miners'  ship  is  to  be  saved. 

WALLACE,  IDAHO — Dec.  T 
The  HercuJes  Mining  Co.  and  the  newly 
incorporated  Sherman  Lead  Co.,  having  ad- 
jacent properties  and  both  being  controlled 
bv  the  Davs,  have  adopted  a  novel  plan 
to  dispose  of  waste  rock.  The  Sherman  is 
driving  a  long  crosscut  starting  in  the  town 
of  Burke,  which  lies  in  a  narrow  canyon 
and  has  buildings  so  compact  that  there 
is  no  room  for  a  dump.  The  Hercules  dis- 
poses of  most  of  its  waste  by  filling  in  old 
stopes.  and  the  surplus  has  heretofore  been 
hauled  away  by  the  railroad  companies 
for  a  nominal  price  and  used  for  grade  fill- 
ings. Under  Government  control  of  rail- 
roads there  has  been  dela.v  and  annoyance 
in  handling  the  waste,  so  the  Hercules 
joined  the  Sherman  in  a  plan  to  secure 
relief.  A  loading  station  has  been  built 
below  the  portal  of  the  Sherman  tunnel 
and  accessible  to  the  Hercules.  From  this 
station  a  bucket  tramway  has  been  run 
to  a  point  just  over  the  mountain  on  the 
opposite  side  of  the  narrow  canyon,  where 
the  waste  rock  is  automatically  dumped. 
This  tramway  is  driven  by  electric  power 
and  seems  to  solve  the  question  of  dump- 
age,  which  has  long  been  a  serious  problem 
at    Burke. 

SALT  L.\KE  CITY — Dec.  3 
The  Mine  Occupation  and  Privilege  and 
Net  Proceeds  Taxes  on  I'tali  Mines  became 
delinquent  Nov.  30.  and  payment  of  the 
net  proceeds  tax  has  been  refused  by 
nearlv  all  of  the  486  mining  companies  in 
the  state.  Some  companies  have  paid  it 
under  protest,  with  notice  to  the  state 
treasurer  that  they  will  take  legal  steps  to 
recover  it.  The  mine  occupation  and  privi- 
lege tax  was  not  opposed.  The  net  pro- 
ceeds tax  is  a  supplemental  tax  passed  in 
March,  1917,  and  operative  this  year  for 
the  first  time  ;  it  became  a  law  too  late  to 
applv  to  1917  taxes.  The  total  amount 
assessed  under  the  net  proceeds  tax  of 
3-;  would  be  $989,341.  Seven  companies?, 
whose  combined  assessment  under  the  tax 
was  $695,429,  tendered  the  occupation  tax 
of  $1,  but  refused  to  pay  the  amount  on 
the  net  proceeds.  One  of  these  was  the 
Utah  Copper  Co.,  against  which  $664,503 
was  assessed.  Thirteen  other  companies, 
which  were  assessed  at  $91,179,  paid  the 
amount  under  protest.  The  one  company 
to  pav  in  full,  without  protest,  was  the 
Ophir' Coalition  Mines  Co..  which  tendered 
$1  as  an  occupation  tax  and  $607.53  as  the 
assessment  against  the  net  proceeds.  The 
Mineral  Products  Co.,  of  Marysvale.  Piute 
County,  is  understood  to  have  paid  Z'>  on 
its  net  proceeds  some  time  ago,  though 
the  company  is  not  solely  a  mining  com- 
panv,  but  more  or  less  of  a  manufacturing 
enterprise.      Some   of    the  .principal    mining 


companies  that  refused  payment  of  the 
3';  tax.  and  the  amount  assessed  anainst 
them,  follow:  Utah  Copper.  $664,504.30; 
Utah  Apex.  $12,052.40;  Scofield  Coal.  $1.- 
574.30  ;  Cameron  Coal.  $2,497,04  ;  Silver 
King  Con.solidated,  $11,725.00;  Grand  Cen- 
tral, $3,675.65  ;  Gold  Chain.  $408.38.  Com- 
panies which  paid  both  items  of  the  tax 
but  under  protest,  together  with  the 
amounts  paid,  include  the  following:  Inde- 
lundent  Coal  and  Coke,  $5,143.69;  Dragon 
Consolidated,  $1,963.69;  Colorado  Con.soli- 
dated, $751.72;  Swansea  Consolidated. 
$98.11  ;  Iron  Blossom  Consolidated.  $4,- 
928.20;  Spring  Canvon  Coal,  $3,581.05; 
Bullion-Beck.  $926.20;  United  States  Fuel. 
$21,594.22;  I'nited  States  Smelting  and 
Refining.  $21,771.55;  Centennial  Eureka. 
$8,618.05:  Naildriver,  $85.96;  Ontario 
Silver,  $710.86;  and  Utah  Consolidated, 
$21,006.43.  On  the  third  Monday  in  De- 
cember, after  delinquencies  shall  have  been 
properly  advertised.  State  Treasur.r  D.  O. 
Larsen  says,  the  properties  of  mining  com- 
panies which  have  refused  to  pay  the  Z'~'r 
net  proceeds  tax  and  the  $1  occupation 
and  privilege  tax  will  be  offered  for  sale 
at  public  auction.  The  penalty  on  the  $1 
occupation  tax  is  3'^.  if  paid  before  the 
day  of  sale,  plus  cost  of  advertising.  The 
penalt.v  on  the  S7r  net  proceeds  tax  is 
5''r  thereof,  and  in  addition  interest  at 
12':y  per  annum,  together  with  all  costs 
of  advertising  and  sale.  Though  the  treas- 
urer can  sell  mines  for  unpaid  taxes  the 
same  as  any  other  property,  the  owner 
has  four  years  in  which  to  redeem  his 
property.  The  treasurer  ma.v  also  insti- 
tute a  suit,  which  would  bring  tip  the 
constitutionality  of  the  act  immediately, 
to  bring  it  to  an  issue,  otherwise  the  min- 
ing companies  would  probably  have  to 
Sfeek  to  enjoin  the  sale  of  their  property. 
The  larger  companies  will,  in  all  prob- 
ability, institute  a  separate  suit  against 
the  state  treasurer  to  recover  any  taxes 
paid,  taking  such  action  for  self-protection 
and  to  test  the  constitutionality  of  the  law. 
Later  a  stipulation  may  be  entered  into  to 
consolidate  the  cases  and  take  one  for  a 
test  case.  Whatever  way  the  lower  courts 
decide,  the  case  will  be  taken  to  the  Su- 
preme Court  of  the  L''nited  States.  Some 
mining  attorneys  hold  that  the  state  has 
a  right  to  impose  a  tax  of  $1  as  an  occupa- 
tion or  license  tax,  but  has  no  right  to 
impose  a  tax  of  3cf  as  a  revenue  measure 
on  net  proceeds,  in  addition  to  the  tax  on 
the  same  net  proceeds  imposed  by  another 
statute.  According  to  the  constitution,  the 
net  proceeds  are  determined  and  assessed 
at  their  actual  amount.  Leading  mining 
attorneys  here  hold  that  the  act  regarding 
net  proceeds  tax  is  unconstitutional  and 
should  have  a  legal  adjudication  as  soon  as 
P'^ssible. 

PHOENIX.  ARIZ. — Dec.  9 

Capt.  James  P.  HodKson  declined  reelec- 
tion as  governor  of  the  Arizona  Chapter 
of  the  American  Mining  Congress,  at  its 
recent  annual  meeting,  an  office  he  has 
filled  for  two  terms,  and,  upon  nomination. 
Norman  Carmichael,  manager  of  the 
Arizona  Copper  Co.  Ltd..  was  chosen  to 
the  place.  All  other  directors  were  re- 
elected. The  vice-governors  are  Robert 
E.  Talley,  of  Jerome ;  W.  B.  Gohring.  of 
Warren  ;  and  B.  H.  Dowell,  of  Bisbee.  J.  E. 
Curry,  of  Bisbee,  was  reelected  secretary, 
and  H.  J.  McClung,  of  Phoenix,  is  treasurer. 


DENVER — Dec.  8 

Colorado    Metal-Mininjr     .Vssoclatlon    will 

hold  its  sixth  annual  meeting  at  the  Brown 
Palace  Hotel,  in  Denver,  Jan.  2,  3,  and  4, 
1919.  to  elect  directors  from  the  various 
metal  mining  counties  and  to  transact  other 
business.  The  association  urges  all  minmg 
men  of  the  state  to  meet  with  it  in  jomt 
.session  with  the  Colorado  Chapter  of  the 
American  Mining  Congress,  so  as  to  come 
to  an  agreement  on  concrete  plans  regard- 
ing matters  vitallv  affecting  the  future  or 
the  mining  industry  in  the  state.  Kach 
metal  mining  county  is  entitled  to 
five  delegates  with  one  vote  each  in  the  an- 
nual meeting,  and  five  alternates;  provided 
that  anv  county  may  elect  Id  delegates  with 
one-half  vote  each,  and  10  alternates;  and 
provided,  further,  that  if  fewer  than  five 
delegates  attend  from  any  county,  those  at- 
tending shall  have  the  right  to  vote  proxies 


of  absent  delegates,  the  total  vote  not  to 
exceed  five  from  any  county.  The  State 
Commissioner  of  Mines,  the  secretary  of  the 
Stale  Bureau  of  Mines,  the  preHlileiit  of  the 
Colorado  School  of  Mines,  the  State  Geolo- 
gist, the  chief  representative  of  the  U.  S. 
Bureau  of  Mines,  and  the  chief  representa- 
tive of  the  U.  S.  Geological  Survey  will  be 
(lelegate.s-al-lar»;e.  and  i-nlilled  to  one  vote 
each.  .Mining  nuti  of  the  state  are  holding 
county  conventions  for  electing  delegates  to 
attend  the  annual  meeting,  the.  program  for 
which  is  being  arranged.  Secretar.v  Call- 
breath  of  the  .\meriian  Mining  Cfjngress  in 
expected  from  Washington  to  give  those 
present  at  the  meeting  the  latest  develop- 
ments at  the  Capital  concerning  matters 
affecting  the  mining  industry.  Bulkeley 
Wells,  governor  of  the  State  Chapter,  will 
also  be  present.  Among  the  other  subjects 
to  be  discussed  by  prominent  siK-akers  will 
be  the  proposed  changes  in  the  Industrial 
Commission  and  Compensation  Laws,  pro- 
Ijosed  blue-sky  la\vs.  ai.d  Government  con- 
trol of  labor  supply.  Plans  are  being  made 
for  several  prominent  speakers  from  with- 
out the  state.  I>espite  unfavorable  condi- 
tions of  the  industry,  the  meeting  promises 
to  be  one  of  the  most  important  ever  held 
in  the  history  of  the  organization.  George 
M.  Tavlor  is  president  of  the  Colorado  Metal- 
Mining  Association,  and  M.  B.  Tomblin  is 
secretary.  The  i)ennanent  office  of  the 
a.s.sociation  is  at  32  4  Tabor  Opera  House 
Bldg.,  Denver. 

Colorado  Producers  of  Tungsten,  man- 
ganese, chrome,  and  pyrites  are  arranging 
for  representation  at  the  meeting  to  be 
held  bv  the  American  Mining  Congress  in 
W'ashiiigton  Dec.  16  and  17,  to  confer  with 
Secretarv  Lane  on  relief  measures  proposed 
bv  him  to  prevent  disaster  to  these  in- 
dustries, which  are  threatened  by  imports 
from  cheap-labor  countries  Producers  of 
the  minerals  think  that  the  Government 
has  assumed  a  moral  obligation  by  making 
appeals  to  producers  of  .so-called  war  min- 
erals, and  inducing  them  to  make  heavy 
investments.  Many  cases  of  acute  personal 
distress  have  been  the  result.  Regarding 
tungsten,  it  is  well  known  among  those 
most  intere.sted  that  foreign  producers  are 
planning  to  deliver  to  this  country  any 
quantity  of  high-  or  low-grade  ores  and 
concentrates  that  the  market  can  absorb, 
and  at  prices  below  the  cost  of  production 
in  this  country.  The  same  conditions  are 
true  regarding  mol.vbdenum.  Practicall.v 
all  hope  of  manganese  producers  has  been 
abandoned  and  those  who  were  recently 
Interested  in  the  development  of  this  metal 
and  its  minerals  are  acting  on  the  assump- 
tion that  the  market  is  permanently  de- 
stroyed, so  far  as  domestic  operations  are 
concerned.  It  is  with  a  forlorn  hope  that 
producers  view  the  agitation  for  a  protec- 
tive tariff  on  war  metals,  because  they 
realize  that  the  consumers  outnumber  the 
producers,  and  that  if  legislation  is  to  be 
designed  with  a  view  to  the  great e.'st  good 
to  the  greatest  number,  home  industries 
based  on  the  production  of  these  minerals 
will  be  throttled. 

Owners  of  Unpatented  Mininir  Claims  de- 
siring to  take  advantage  of  the  law  su.s- 
pending  assessment  work  during  1917  and 
1918  must  file  their  declaration  of  intention 
again  this  year  to  hold  their  claims  under 
this  law.  This  notice  must  be  on  file  with 
the  clerk  and  recorder  of  the  county  in 
which  the  claims  are  located,  not  later  than 
I>ee.  31.  Failure  to  file  this  notice  will 
work  a  forfeiture  as  against  a  third  party. 

BATESVILLK,     .VRK. — Dec.     8 

The     Batesvllle     .Mangranese     Field     is     in 

much  the  .same  condition  as  other  mangan- 
ese fields  in  the  United  States.  The  mar- 
ket for  the  ore  has  bwn  dull  for  the  last 
three  weeks.  .\  few  shipments  are  going 
out.  but  tonnage  is  light.  There  is  no  panic 
among  operators,  however.  A  reaction  was 
expected  at  the  end  of  the  war.  They  look 
for  a  market  again  within  a  few  weeks, 
and  though  they  do  not  hope  to  get  as 
much  for  their  product  as  they  did  during 
the  war.  thev  expect  a  price  on  which  they 
can  operate.  A  committee  composed  of 
Walter  H.  Denison.  of  Cushman,  and  A.  A. 
Edwards  and  D.  D  Adams,  of  Batesvllle, 
returned  from  Wa.shington.  D.  C  on  Dec. 
7  where  thev  were  sent  by  manganese 
Interests    In    the    field    to    inquire    into    the 
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factors  which  would  be  likely  to  affect  the 
industry  durine  the  reconstruction  period. 
They  are  not  pessimistic,  but  believe  that 
every  effort  should  be  made  to  secure  the 
protection  necessary  to  maintain  the  indus- 
trv  on  a  sound  basis,  and  that  this  can  be 
had  by  putting  tlie  War-Minerals  Bill  into 
effect."  A  meeting  of  operators  will  be  held 
at  Batesville  soon  to  select  a  committee  to 
go  to  Washington  to  represent  the  interests 
in  this  field  at  the  American  Mining 
Congress. 

CLEVELAND,  OHIO — Dec.  3 
Iron-Ore  Slilpinents  from  the  Lake  Su- 
perior ranges  closed  with  a  total  Lake 
movement  of  61.156.732  tons,  according  to 
Iron  Age.  Shipments  during  November 
amounted  to  4.279,025  tons,  as  compared 
with  7.331.80-1  for  that  month  last  year. 
Only  one  cargo  of  6836  tons  was  shipped 
in  December,  as  compared  with  over  900,- 
000  shipped  during  December  of  the  two 
previous  years.  With  the  all-rail  ship- 
ments, which  will  not  be  known  until  the 
close  of  the  year,  the  movement  for  the 
season  will  be  close  to  63.000.000  tons. 
The  movement  was  curtailed  during  the  lat- 
ter part  of  the  season  to  divert  boats  to 
the  grain  trade,  a  number  of  consumers 
agreeing  to  have  some  of  their  ore  carried 
over  until  next  year.  However,  as  the  re- 
quirements were  figured  on  a  war-time 
basis,  there  is  no  question  that  all  con- 
sumers will  have  an  ample  supply  of  ore 
to  last  thein  until  next  season. 

TORONTO.    ONT. — Dec.    10 

.\  New  Natural  Gas  Field  for  the  supply 
of  the  Calgary  district  of  Alberta  has  been 
opened  up  by  President  Eugene  Coste  of 
the  Canadian  Western  Natural  Gas,  Light, 
and  Power  Co..  about  30  miles  east  of  Leth- 
bridge.  Drilling  was  begun  in  July  and  gas 
struck  Nov.  7.  with  an  initial  production 
of  4.000.000  cu.ft.  in  24  hours.  The  well 
will  be  connected  with  the  main  line  from 
the  Bow  Island  field,  supplying  Lethbridge, 
Calgary,  and  other  places.  The  company  is 
planning  for  an  extensive  development  of 
the  new  field. 

Metal  Production  of  Ontario  for  the  first 
nine  months  of  1918.  according  to  returns 
to  the  Ontario  Bureau  of  Mines  from  mines, 
smelteries,  and  refineries  of  the  province, 
was  as  follows :  Gold  bullion  produced, 
$6,875,766.  an  increase  of  $125,000  over 
the  same  period  of  1917:  silver,  13.145,596 
oz.,   a   decrease   of   2,000,000   oz.      The   out- 


put of  metallic  cobalt,  cobalt  oxides,  nickel 
oxides  and  other  compounds  of  these  metals 
showed  increases  in  value.  Molybdenum 
produced  was  43,631  lb.  Pig  lead  output 
decreased  in  value.  Xickel  in  matte 
amounted  to  33,508  tons,  an  increase  of 
2500  tons.  Copper  in  matte  was  17.052 
tons,  as  compared  with  15,928  tons  for  the 
1917  period.  The  output  of  copper  ores 
was  negligible,  and  iron  ore,  at  154.243 
tons,  showed  an  increase  of  only  16,000 
tons.  Pig-iron  production  was  541,564 
tons,  an   increase  of  28,000  tons. 

Rights  of  Prospectors  are  affected  by  a 
decision  of  importance  recently  given  by 
Mining  Commissioner  T.  E.  Godson  in  an 
action  brought  bv  R.  N.  Austin  against 
W.  W.  Cochenour,  L.  B.  Howie.  M.  R. 
Howie,  and  George  T.  Martin,  claiming  an 
interest  in  the  Howie-Cochenour  property 
in  the  Lightning  River  district.  By  ah 
agreement  entered  into  with  Cochenour  and 
associates.  Austin  was  to  have  an  interest 
in  claims  recorded  by  them  and  all  such 
other  claims  as  should  be  staked  before 
Oct.  1,  on  condition  of  paying  the  pur- 
chase price  in  installments,  in  order  to 
enable  the  claim  owners  to  perforin  a.'-Jsess- 
ment  work  and  carry  on  prospecting. 
Austin  made  some  iiayments  and  then 
fell  in  arrears.  After  the  Lightning  River 
discovery  was  made,  he  desired  to  pay  up 
the  amount  overdue  and  be  reinstated.  Tlie 
commission  dismissed  the  case  on  the 
ground  that,  though  the  agreement  con- 
tained no  specific  provision  to  that  effect, 
the  nature  of  the  transaction  implied  that 
time  was  the  essence  of  the  contract,  and 
that  Austin  forfeited  his  claim  to  an  inter- 
est when  he  defaulted. 

J.  Forsyth  Smith,  Canadian  Trade  Com- 
missioner at  Glasgow,  Scotland,  reporting 
on  the  prospects  for  marketing  molybdenum 
concentrates  in  Great  Britain,  says  that  at 
present  all  molybdenum  supplies  are  con- 
trolled by  the  Ministry  of  Munitions  and 
that  there  is  rather  a  slump  in  the  market — 
the  output  being  in  excess  of  requirements. 
In  1915  the  government  fixed  the  price  at 
105s.  ($25.55)  per  unit  of  molybdenum  sul- 
phide per  ton  of  2240  lb.,  delivered  in 
England,  less  1%  brokerage  charges.  The 
price  has  since  been  increased  to  120s. 
($29.20)  per  unit.  On  the  basis  of  85-7^ 
purity  this  is  about  4s.  6d.  ($1.09)  per 
pound.  It  is  difficult  to  forecast  post-war  re- 
quirements for  molybdenum  on  the  British 
market,  as  it  was  not  largely  used  before 
the   war,    tungsten,    with   which    it   is    inter- 


changeable for  many  purposes,  being  much 
better  known  by  steel  manufacturers.  As 
a  result  of  the  unsteady  demand  before  the 
war,  prices  were  uncertain.  A  pre-war 
price  of  60s.  ($14.60)  per  unit  per  ton  rose 
as  high  as  160s.  ($38.93)  per  unit  befort^ 
controlled  prices  were  fixed  in  1915.  The 
market  for  molybdenum  is  governed  largely 
by  the  prices  ruling  for  tungsten.  In  gen- 
eral, it  is  considered  that  one  part  of 
molybdenum  is  equal  to  two  parts  of  tung- 
sten. In  order,  therefore,  to  make  molyb- 
denum attractive  to  the  steel-maker,  the 
price  per  unit  of  metal  contained  in  the 
ferro-alloy  must  be  rather  less  than  double 
the  price  per  unit  of  tungsten  in  the  corre- 
sponding alloy.  In  the  past  the  price  of 
molybdenum  has  greatly  exceeded  this  ratio 
to  that  of  tungsten,  and  this,  together  with 
the  fact  that  tungsten  is  said  to  be  more 
easily  dealt  with  in  the  melting  furnaces, 
has,  up  to  the  present  time,  given  the  latter 
the  preference  with  steel  manufacturers. 
Though  unable  to  speak  positively,  on  ac- 
count of  unknown  factors,  metal  importers 
generally  agree  that  there  is  likely  to  be  a 
fair  and  increasing  demand  for  molvb- 
denum,  and  that,  subject  to  the  important 
considerations  of  price  and  dependability 
of  supply,  producers  should  have  no  ditli- 
culty  in  marketing  reasonable  quantities. 
Australia  and  Norway  will  be  the  principal 
competing  sources  of  supply,  the  Australian 
product  being  of  high  grade,  ranging  from 
90  to  95%  of  MoSo.  A  number  of  British 
firms  are  producing  ferromolybdenum  for 
steel-makers'  use,  so  that  the  demand  for 
this  product  is  likely  to  be  less  than  for 
the  concentrates.  Several  firms  have  ex- 
pressed an  interest  in  getting  in  touch  with 
Canadian  producers. 

VICTORIA,  B.  C. — Dec.  7 
The  Consolidated  mining-  and  Smelting: 
Co.'s  smeltery  at  Trail  treated  271,417  tons 
of  ore  in  tlie  first  10  months  of  1918,  com- 
pared with  327,639  tons  in  corresponding 
period  of  1917,  and  415,983  tons  in  same 
period  of  1916.  A.  C.  Langley,  provincial 
resident  engineer  for  No.  5  Mineral  Survey 
District,  roughly  compiles  the  tonnages 
sent  to  Trail  in  the  first  10  months  of  1918 
from  the  several  mining  divisions  under  his 
supervision,  as  follows:  Slocan,  13,097 
tons:  Ainsworth,  16,249;  Slocan  City,  157; 
Fort  Steele.  81,528;  Windermere,  2339;  Nel- 
.son,  3934;  Golden,  803,  and  Trail  Creek, 
105.897  tons.  Thirty-four  properties,  which 
juade  small  shipments  in  1917  are  listed  as 
having  been  dropped  from  the  shipping  list 
in  1918. 
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.^I>Ai5K.\ 

ALASKA  GOLD  (Juneau) — Dry  tons 
milled  in  November  was  94,395  ;  calculated 
heads,  0.963;  extraction,  79.55%;  and  tails, 
0.198. 

KE.VNECOTT  (Kennecott)  —  November 
production    was    12,146,000    lb.    of   copper. 

.\RIZON.\ 

CochUte    County 

PHELPS  DODGE  (Bi.sbee) — November 
smeltery  output  was  15.785,011  lb.  of  cop- 
per, of  which  1,841.920  lb.  came  from  cus- 
tom ores  and  13.943.091  lb.  from  mines  of 
company.  Of  latter  figure  Mexican  proper- 
ties yielded  3,551,418  pounds. 

SHATTI'CK  ARIZO.XA  (Blsbee)~No- 
vember  production  was:  Copper,  583,655 
lb.;  lead.  514,127  lb.;  .silver.  11,296  oz.,  and 
jfold.  86.03  oz.  Production  for  11  months 
In  1918  waw:  Copper,  8.575.627  lb.;  lead, 
2.019.097  lb  ;  silver,  139,724  oz.,  and  gold, 
1134.14  ounces. 

CALUMET  &  AniZO.VA  (Warren)  — 
Smeltery  production  during  November  wa« 
5,718.000  lb.  Available  for  Calumet  &  Ari- 
zona, 3,898,000  pounds. 


Uila    County 

OLI>  r>OMI.N"ION  (Globe) — November 
production   was   2,101.000   lb.   of  copper. 

INSPIRATION  (Miami) — November  cop- 
per  production    was    7,500.000    pounds. 

MTA.MI  (Miami) — .N'ovemb'-r  production 
wan  4.382.730  lb.  of  co|ip'  r  (otnpiir<d  with 
4,!>45.178   lb.  In  October 


Pima    Coanty 

NEW  CORNELIA  (Ajo) — November  pro- 
duction was  3,264,000  lb.  of  copper. 

Yavapai   County 

JEROME  VICRDE  (Jerome) — Shipping 
22   tons  of  high-grade  ore  per  day. 

SHE.A.  (Jerome) — Maliing  small  ship- 
ments of  silver-copper  ore  to  Verde 
smeltery. 

UNITED  VERDE  EXTENSION  (Jer- 
ome)— Completing  large  apartment  house 
for  miners ;  is  part  of  general  housing 
scheme. 

PECK  (Prescott) — Frank  H.  Giroux  ap- 
pointed manager  for  new  operating  corpo- 
ration headed  by  L.  G.  Kirkland,  of  Chicago, 
and  C.  E.  Batton.  Installing  new  ball  mill, 
with  Wilfley  tables  and  14  cyanide  tanks  to 
handle  old  dump  of  20,000  tons,  sampling 
high  in  silver. 

FRANCO-AMERICAN  (.Stoddard)— Op- 
erating New  Year's  group,  adjoining  Stod- 
dard property.  Liitely  jjurchased  on  bond 
by  Washington  capitalists,  represented  lo- 
cally by  Fred  Bowler.  Compressor  to  be 
installed. 

.\RK.\NS.AS 

Indepencl<'ii<'<>>    County 

055ARK  (Bat.svill«) — Installing  dry 
prof;<-.HH  i)lant  to  recover  tines.  Production 
of  nugget  ore  good.  .Shlpi)ed  last  eai-  wet-l< 
ago. 

TRENT  (Batesvnie) — Developing  man- 
ganewe  orebodv  bv  open  <  ut.«.  Operated  Ijy 
owner,  T.  J.   Walbiirt.    wiili    W    T.    Barr. 


WACO  MANGANESE  (Batesville)  — 
()perating  Patterson  mine  on  Bayou.  Has 
purchased   steam  shovel.   Keystone  No.   6. 

WREN  HILL  (Batesville) — Operated  by 
Poll<  Kendall  and  associates.  Has  two 
shafts  in  high-grade  manganese,  one  73 
ft.,  which  has  cut.  three  runs,  other  25  ft., 
which    is   in   first    run. 

EUREKA  (Cushman) — Installation  com- 
lileted  of  three  sets  of  three-cell  and  one 
set  of  two-cell  jigs,  to  be  used  with  log 
washer  on  manganese  ore.  Capacity  of 
reservoir    increased    to    250,000    gallons. 

KLO.\'l>YKE  (Cushman) — E.  W.  Buskett 
and  associates  will  build  washery.  Man- 
ganese deposit  developed  by  shaft. 

CALIFORNIA 
Amador    County 

FREMONT  (Drytown) — Closed  down  at 
end  of  November  owing  to  prohibitive  costs 
of  gold  mining.  Pumps  and  other  machin- 
ery pulled  out  of  shafts.  Prospective  buyers 
said  to  be  looking  over  property.  Mine  tim- 
bers and  some  other  materials  sold  to  Ply- 
mouth mine.  Has  been  operating  for  many 
years,   usually  at  profit. 

CENTRAL  EUREK.\  (Sutter  Creek)  — 
New  ore  reported.  Twenty  stamps  of  40- 
stamp    mill    dropping    on    good-grade    ore. 

Inyo    County 

WII.,ST1IRIO-B1SHOP  CREEK  (Bishop) 
— .New  flotation  plant  installed  and  tests 
made  on  dump  ores  showed  87  per  cent, 
saving.  Higher  recovery  exi)ected  in  treat- 
ment of  fresh  ore.  U.ited  capacity  100  tons 
a  d:iv.  Crushing  capacity  of  mill  60  tons. 
Emplov  25  men.  .New  Leyner  drill  in- 
stalli-d".      .Mark   Gilliniiii    is   snperinli-ndenl . 
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Madera    County 

CALIFORNIA  COPPER  (Madera) — Ore 
umps  at  mine  and  smeltery  site  leased  to 
/.  T.  Perry,  of  Fresno,  to  be  concentrated. 

ggregate  about  200  tons. 

Nevada    County 

HYDRAULIC  .MIXIXG  in  roRion  of 
'Utch  Flat  and  You  Bet  active  in  prepara- 
on  for  winter  worlv.  Liberty  Hill  mine 
am,  in  Bear  River,  being  raised  50  ft.  ; 
ight  miles  of  flume  and  ditcb  I'ebuilt.  ready 
3r  piping.      California    Placers   raising  dam 

!i  Missouri  Canyon,   below   You   Bet.     Drift- 
ig  at  Quaker  Hill   this   winter   in   prepara- 
on  for  hydraulic  work  next   season. 
KIRKHAM      (Mountain     House) — Install- 
ig  reduction  mill  to  treat  gravel. 
MAYFLOWER     (Nevada    City) — To    de- 
elop    in    conjunction    with    Sharp    Consoli- 
jlated.      Equipment    includes    hoist    and    20- 
tamp    mill.       Small    orebodies    have     been 
xplored. 

Plumas     County 
i     CO.A.L  DEPOSIT  in  north  end  of  Plumas 

f bounty  reported  at  Quincy.  Development 
mder  consideration. 
t  TRASK  &  COFFER  (Greenville) — Started 
r;rushing  ore  in  new  mill.  High-grade  cop- 
ier ore  reported.  L.  Coffer  is  manager. 
'  BUSHMAN  ((3uincy) — Rich  gravel  re- 
(jjorted.  Prospecting  to  discover  connection 
•kvith  old   channel,   formerly    large  producer. 

Shasta    County 

!  CHROME  ORE  HAULING  by  motor 
truck  from  Cow  Creek  to  Castella  for  rail 
shipment  abandoned  for  winter  on  account 
of  snow  on  divide;  300  tons  on  divide  may 
be  brought  down. 

AFTERTHOUGHT  COPPER  (Ingot)  — 
Construction  of  new  electl-olytic  plant,  de- 
ilayed  by  labor  shortage  caused  by  influ- 
enza, now  resumed.  Underground  develop- 
ment discloses  large  ore  reserves. 

MAMMOTH  COPPER  (Kennett) — Smel- 
terv  supplied  with  ores  from  Shasta  King, 
Baiaklala  and  Bully  Hill.  Development  in 
main   Mammoth  property  continues. 

Siskiyou  County 

HYDRAULIC    MINING    to    be    active    in 
Callahan,  Porks  of  Salmon.  Oak  Bar.  Seiad. 
,  Scott    Bar    and    other    districts    during    sea- 
son.     Early    snow    indicates    abundance    of 
I  water.      Placer    mining    on    Klamath    River 
,  and  on    Salmon   promise   fine   season.      Col- 
I  lapse    of    chrome    industry    to    some    extent 
I  accountable    for    revival    of    hydraulic    and 
placer  mining. 

COLOK.ADO 

Boulder   Count.v 

LOGAN  (Boulder) — After  repairing  over 
liino  ft.  of  workings,  lessees  M.  Smith  and 
.■\  S.  Coan  have  opened  shoot  of  payable 
ore  400  ft.  long  on  Teller  vein,  and  made 
trial  shipment.  Vein  is  three  feet  wide,  of 
which  eight  inches  is  shipping  ore.  Lessees 
[  Berrvman  and  Ardourel  taking  ore  from 
main  Logan  vein.  Charles  Wahlstrom 
sinking  winze  in  Logan  oreshoot  below 
fourth  level.  Pockets  of  60-oz.  silver  ore 
opened  near  junction  of  Logan  vein  with 
Yellow   Pine   Extension   vein. 

CARIBOU  (Caribou) — Les-sees  McKenzie 
&  .lohnson  operating  on  7  40  level  of  No 
Name  vein.  Have  blocked  out  consider- 
able ore  between  740  and  600  ft.  levels. 
Expect  to  produce  two  carloads  per  week 
during  next  few  months. 

COLORADO  TUNNEL  (Crisman) — Being 
driven  on  contract  for  Colorado  Mining  and 
Milling  Co.  to  prospect  Kink  &  Carlson 
propertv.  Will  run  100  ft.  and  toward  ore- 
shoot  which  yielded  10';:'r  tungsten  ore  near 
surface.  Property  under  development  in- 
cludes part  of  Fortune  Dyke.  Jewel,  and 
King  No.  1  mines.  Two  small  veins  cut  by 
tunnel  assay  small  amounts  in  gold  anfl 
silver. 

KING  (Summerville) — Being  developed 
by  Hoosier  Dyke  Mining  Co.,  of  which 
J.  L.  Rinehart  is  superintendent.  Payable 
gold-silver  ore  opened  on  300  level. 

Clear    Creek    County 

SILVER  CREEK  (Alice)— Crown  Re- 
serve Mining  Co.  will  not  exercise  option 
on  placer  ground  it  has  been  testing. 

COLORADO  CENTRAL  (Georgetown)  — 
New  modern  heating  plant  installed  at  mill, 
which   will   run   throughout   winter. 

ONONDAGA  (Georgetown) — Leased  by 
Harry  Lees,  who  has  developed  shoot  of 
payable  ore. 

Gilpin   County 

FRONTENAC     (Central     City)--Ress     & 
Co.,  lessees,   removing  pillars  on   400   level. 
San   MlKueJ    County 

ALTA  MINES  (Ophir  Loop) — Shut  down 
until  next  April,  on  account  of  labor  short- 
age. 


Teller  County 

FOREST  QUEEN  (Cripple  Creek)— 
Operations  resumed  after  shutdown  on  ac- 
count of  illness  among  workmen.  Develop- 
ment progre.ssing  on  bottom  level,  when.- 
payable  ore  has  been  opened.  Edwin  Gay- 
lord   is  vice-president  and  general  manager. 


Itoise     <'ounty 
GOLD      HILL       (Quartzburg)— Operated 
and    controlled    by    Hosioti    &    Idaho    Gold 
Dredging  Co.     Employing  fiS  men. 
Shoshone    County 

SHERMAN  (Burke)— Sherman  Develop- 
ment Co.  transferred  all  properly  to  Sher- 
man Lead  Co.,  new  corporation,  and  turned 
over  51%  of  capital  slock  to  E.  U.  Day  in 
return  for  advance  of  $100,000  to  complete 
I)ayment  of  bond  of  properly  and  necessary 
capital  to  equip  and  develop  same,  (jriicers 
of  new  company  are:  E.  R.  Day.  president 
and  general  manager ;  Charles  McKinniss, 
vice-president,  and  H.  R.  Allen,  secretary- 
treasurer. 

NATIONAL  COPPER  (Mullan )— Winze 
from  1500  level  down  75  ft.  Will  crosscut 
and  explore  vein  at  100  ft.  Much  ore  broken 
in  upper  levels.  Mill  running  one  shift  for 
several  months.  Will  put  on  another  this 
month  and  probably  third  by  Jan.  1.  Low- 
grade  copper. 

-MICHIGAN 

Copper   District 

QUINCY  (Houghton) — No.  2  shaft  yield- 
ing large  amount  of  mass  and  barrel  cop- 
per, particularly  from  lower  levels.  Now 
practically  9000  ft.  deep.  Machinery  for 
new  hoisting  plant  to  operate  to  14,000  ft. 
being  installed  rapidly. 

NEV.XDA 

Churrliill  County 

NEVADA  WONDER  (Wonder)— Mine 
opened  to  2000  level.  Mill  operating  stead- 
ily. Good  pi-ogress  made  in  reopening  Mon- 
itor-Belmont  mine,  now  operated  by  this 
company.  Belmont  and  Highbridge  "shafts 
both  equipped  with  hoisting  plants,  water 
lowered  to  70  ft.  below  200  level,  and  con- 
sideable  footage  of  old  workings  reopened 
and  retimbered.  Development  on  deepest 
levels  has  opened  new  oreshoot. 
Clark    County 

GREEN  MONSTER  (Good.springs)  — 
Shipping  good-grade  lead-zinc  ore.  Recent 
development  has  opened  two  oreshoots  be- 
low 200  level.  Mine  operated  by  Walter 
Darrington,   lessee. 

Elko    County 

EXPERIMENTAL  OIL  SHALE  PLANT 
of  20  tons  daily  capacity  to  be  built  near 
Elko  by  Southern  Pacific  R.R..  assisted  by 
petroleum  department  of  Bureau  of  Mines, 
it  is  reported.  Catlan  Shale  Co.  has  had 
20-ton  plant  in  operation  for  a  year,  and 
is  now   increasing  capacity. 

Ksmeralda    County 

SILVER  DISCOVERY  made  recently  20 
miles  south  of  Goldfleld  on  Silver  Moon  and 
Silver  Fox  claims,  owned  by  J.  E.  Peter.son 
and  J.  Luckman.  of  Goldfleld.  Lessees 
have  sunk  30-ft.  shaft  and  will  continue. 

ATLA.VTA  (Goldfleld) — Large  tonnage 
low-grade  ore  amenable  to  flotation  treat- 
ment developed  on  lower  levels.  Important 
work  on   1850  level. 

CRACKER  JACK  (Goldfleld) — ^Work  re- 
sumed on  larger  scale.  Drifting  on  east 
vein  on  320  level.  Winze  started  toward 
junction  of  this  vein  with  West  Cracker 
Jack  vein.  Five-year  lease  secured  on  40 
acres,  covering  part  of  consolidated  Flor- 
ence vein.     H.  G.  McMahon  is  manager. 

GRANDMA  (Goldfleld) — Drifting  on  800 
level  along  shale  contact   zone. 

GREAT  BEND  (Goldfleld)— Two  slopes 
opened  on  160  level  now  producing  ship- 
ping-grade ore.  Raise  from  370  level  open- 
ing ore  of  shipping  grade.  Considerable 
milling-grade  ore  developed.  Trealinent 
tests  being  made  to  determine  remoaellng 
necessary  on  old  mill.  J.  K.  Turner  is  con- 
sulting engineer. 

MERGER  (Goldfleld) — Milling-grade  ore 
opened  above   175    level   in   shale  contact. 

RED  HILL  FLORENCE  (Goldfleld)— 
Shipping  regularly.  Crosscut  on  600  level 
has    entered    Rogers   vein. 

SILVER  PICK  CONSOLIDATED  (.Gold- 
field)  —Peculiar  occurrence  of  high-grade 
molvbdenum  ore  encountered  on  1260  liyel 
recently.  Xo  oreshoot  of  commercial  size 
found  "so  far.  Main  shaft  being  sunk  an- 
other 50  ft.  to  prospect  quartz  oreshoot 
further. 

SPEARHEAD  GOLD  (Goldfleld) — Good- 
grade  ore  opened  600  ft.  south  of  main 
shaft   on    910   level.      Shoot    similar   to    that 


opened  In  shale  on  Jumbo  Extension  four 
years  ago.  Geological  I  v,  dincovtry  of  ore 
In  Hhale  at  dejHh  very  InterestlnK  to  Gold- 
fleld o|)eralor8. 

Humboldt   C'ouaty 

KRAMER  HILL  (GoUoiida) — ShipplnR 
from  40-ft.  HhafI  and  HUrfai  e  pits.  Small 
amount  of  di-velopineni  work  done  ,  (wveral 
leases  made,  and  e.xten.sion  work  to  be 
started  at  once.  I'roperi/  three  miles 
south   of   Iron   Point  station. 

SILVER  STATE  (Packard)  —  Milling 
operations  curtailed  for  week  to  permit 
changes  In  plan!  Mill  haw  been  treating 
120  tons  daily.     I  )evelo])meiit  progreHSlng. 

ROCHESTER  (Rochester)  —  Sinking 
winze  In  ore  on  11  level.  Driving  fool- 
wall  drift  in  ore  on  10  level.  Sloping  on 
7   level  and  Hunter  lease  gloryhole. 

INDIAN  CREEK  (Unlonvllle)— High- 
grade  gold-silver  ore  being  shipped. 

QUARTZ  HILL  (Winnemucca) — Copper 
property  five  miles  west  of  Winnemucca 
being   developed. 

I^ander    County 

MANGA XESE  DISCOVERY  made  near 
Reese  River  Valley.  16  miles  from  Austin. 
Deposit  said  to  be  opened  by  cuts  and 
tunnels. 

FARETTA  CINNABAR  (Battle  Moun- 
tain)— New  reduction  i)lant  of  12  retorts 
in  Jersey  section  of  district  to  be  oi)erated 
In  few  weeks.  Properly  owned  by  .M.  D. 
Faretta,  Frank  Childress,  and  John  I^oss. 
of  Battle  Mountain. 

Lincoln   County 

GROOM  (Groom) — To  resume  operations. 

Mineral   County 

WALL  STREET  (Liming) — Shipping 
ore.  grade  of  which  is  limited  by  long  pack 
and  wagon  haul  to  railroad.  Better  trans- 
portation facilities  would  permit  larger 
shipments   of   lower-grade   ore. 

Nye   County 

LABOR  SHORTAGE  in  Tonopah  district 
keenly  felt.  Federal  Industrial  Commission 
notifled  that  100  men  can  be  employed  at 
once.  War  conditions  and  then  influenza 
greatly  depleted  forces  of  mines,  resulting 
in    reduced   tonnage. 

MAYFLOWER  (Pioneer) — Milling  plant 
will  be  remodeled  and  enlarged.  W.  J. 
Tobin,   manager. 

PIONEER  (Pioneer) — Sinking  shaft  to 
900   feet. 

TONOP.\H  DISTRICT  ore  ))roduction  for 
week  ended  Nov.  30  was  7189  tons,  having 
a  gross  milling  value  of  $122,213.  Pro- 
ducers were:  Tonopah  Belmont,  1766  tons; 
Tonopah  Mining.  IIOO;  Tonoi)ah  Extension, 
2226;  West  End.  1067;  Jim  Butler,  l.')0; 
Montana.  105  ;  Tonopah  Divide,  approxi- 
mately 200  ;  Mac.Xamara,  401  :  Rescue.  64  ; 
Halifax,   70.   and   miscellaneous,    40   tons. 

CASH  BOY  (Tonoi)ah) — Sinking  of 
shaft  stopped  at  16.')6-ft.  point.  Station 
cut  at  1546  ft.  Direct  hoisting  to  surface 
now   possible. 

GOLD  WEDGE  (Tonopah) — Sinking 
shaft  on  this  property  in  southern  part  of 
New   Divide   district. 

GRE.\T  WESTERN  CONSOLIDATED 
(Tonopah) — Enlarging  shaft.  Additional 
pump   installed. 

JIM  Bl'TLER  (Tonopah) — October  pro- 
duction was  1054  tons,  netting  $.i942. 
Treated  at  Tonopah-Belmont  mill.  Drift- 
ing on  800  level  from  Wandering  Boy 
shaft.  Prospecting  for  faulted  segment  of 
Fraction  vein  in  crosscut  from  815  winze. 
Raising  from  600  level,  also  from  200  level 
of    Fraction    shaft. 

TGNOP.VH  BELMONT  (Tonopah) — Has 
found  faulted  segment  of  South  vein. 

TONOPAH  DIVIDEND  (Tonopah)  — 
Electric  power  installed.  Cross-rutting 
east  and  west  on  300  level  to  cut  Brougher 
and  a  parallel  vein.  Road  to  mine  com- 
pleted, and  telephone  lines  to  Tonopah  in- 
stalled.     E.    I'.    Cullinan.    manager. 

TONOPAH  EXTENSION'  (Tonopah) — 
Working  deeiiest  level  in  district.  Sinking 
Victor  shaft  from  1700  to  1800  level. 
Pumps  installed  on  16S0  level  handling 
water  successfully  ;  one  will  be  lowered  to 
1760  level.  Much  lateral  development  work 
planned  on  1800  level  when  reached;  133 
ft.  new  develoi)ment  work  done  in  third 
week    in    November. 

WEST  END  CONSOLIDATED  (Tono- 
pah)— Managing  heads  will  have  ofllces  at 
company  headquarters  in  Syndicate  BIdg., 
Oakland,  California. 

WEST  TONOP.\H  (Tonopah) — Installing: 
pump  to  lift  1000  pal.  per  min.  fnrni  lioo- 
ft.   denth 
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storey    County 

MEXICAX  (Virginia  City) — Ore  crushed 
at  mill  during  week  ended  Nov.  30  was: 
Consolidated  Virginia.  475  tons,  averaging 
$21.23  ;  Mexican.  72  tons,  averaging  $22.76, 
and  Ophir.  67  tons,  averaging  $9.S7.  Mill 
ran   SS'^c   of  time. 

NORTH  END  (Virginia  City) — Produc- 
tion for  third  week  in  November  was: 
Union.  142  tons;  Consolidated  Virginia.  382 
tons:  Mexican.  133  tons,  all  treated  at 
Mexican  mill.  Advancing  east  drift  in 
Mexican  mine  on  2300  level  and  producing 
good-grade  ore  from  winze  in  south  drift. 
Developing  on  1900.  2000  and  2200  levels 
of   Consolidated  Virginia. 

White    Pine    County 

MINING  REVIVAL  in  Cherry  Creek 
district  under  way.  Eagan  mine  leased  to 
J.  \V.  Walker  and  being  reopened.  Lessees 
operating  Pine  Nut  and  Black  Metal  prop- 
erties are  shipping.  J.  AV.  Walker  has  re- 
cently transferred  interest  in  lease  on 
Mary  Ann  mine  to  New  York  men,  who 
will  install  machinery  and  continue  work 
on   larger  scale. 

CONSOLU>ATED  COPPEFH  MINES 

(Kimberly) — October  production  of  1.479.- 
024  lb.  copper  came  chiefly  from  Kimberly 
operations,  as  only  7100  tons  was  shipped 
from  Ora  claim  at  Liberty  pit.  Kimberly 
mill  made  78.6 ^r  extraction  for  month.  Re- 
cent developments  in  Alpha  mine  encourag- 
ing. Stopes  above  1200  level  improving  in 
grade.  Up  to  Nov.  20.  over  2000  tons  of 
7.9''"^  copper  ore  shipped  from  1200  level. 
Crosscut  from  Alpha  shaft  on  1300  level 
being  pushed  to  explore  downward  contin- 
uation of  orebodies. 

NEW   >rEXICO 

Grant    County 

AT  WOOD  (Lordsburg) — Will  install  com- 
pressor at  shaft  being  sunk  on  Southern 
group.  Will  sink  200  ft.  and  drift  under 
Atwood  ground  350  ft.  below  collar  of  old 
shaft.     J.  Tangj'e.  superintendent. 

EIGHTY-FIVE  (Lordsburg) — New  mill 
handled  2  75  tons  daily  for  last  month. 
James  Jackson,  mine  superintendent. 

CALUMET  (Pinos  Altos) — Development 
of  property  begun  in  July.  1918.  Flotation 
machines  and  other  concentrating  equip- 
ment purchased  from  Colorado  Iron  Works. 
Property,  lead-zinc.  J.  A.  McCallum  in 
charge. 

GREAT  EAGLE  (Redrock) — November 
shipments  were  about  800  tons  of  fluor- 
spar.     Fred    Kroll,    manager. 

OREGON 

Jafkson  Count.v 
P^\Y  &  HAFF  (Gold  Hill)— This  group 
of  gold  mines,  with  Sylvanite  group,  three 
miles  north  of  Gold  Hill,  now  operated  by 
Gold  Hill  Mining  Association,  recently  or- 
ganized with  office  at  Medford.  Ore  Prop- 
erty under  lease  to  J.  G.  Davies.  of 
Sacramento,  Calif.,  during  last  year. 

SOUTH   DAKOTA 

■Lawrence  Count.v 
HOMESTAKE  (Lead) — Golden  Star  mill 
with  200  stamps  is  closed,  owing  to  labor 
shortage,  making  300  stamps  idle :  720 
dropping.  Hardinge  mill  on  ground  for 
months  not  set  up,  also  because  of  the 
lack  of  men. 

rT.\H 

Beaver   County 

CAPITOL  (Milford) — Has  purchased  new 
hoist  good  for  1000  feet. 

■luali    Count.v 

TINTIC  SHIPMENTS  for  week  ended 
Kov.  22  were  127  cars  by  17  shippers,  as 
compared  to  126  cars  the  week  preceding. 
r»ragon  Corisolidated.  Iron  Blossom  and 
Tintic  Standard  were  the  heaviest  shippers. 
Shipments  for  week  ended  Nov.  29  were 
106  earn  by  18  properties.  Light  produc- 
tion due  to  labor  .shortage.  Conditions  as 
to  influenza  are  Imjjroving. 

COPPER  LEAF  (Eureka) — Work  of  fol- 
lowing ore  cut  in  shaft  at  915  ft.  resumed 
after  HU.spension  due  to  flow  of  gas.  which 
ha.s  been  removed.  John  W.  Taylor  is  su- 
perintendent. 

EUREKA  LILLY  (Eureka)— Sinking  of 
Inclined  winze  to  be  resumed  under  contract. 
Grant  .Snyder  l.s  manrger.  succeeding  R.  S. 
KdwardH.   reKJgned 

GUA.N'D  CP:.\TRAL  (p:ureka) — .Novem- 
ber output  30  ca -H.  compared  with  27  car.s 
in  '■Jctober.  Production  during  first  .«lx 
month*  of  year.  288  carw.  or  about  12.000 
ton.f. 

LKHI  TINTIC  fEureka) — Development 
work  l>elnK  done  In  north  TIntlc.     Gas  flow 


stopped  work  in  winze  following  ore 
streak,  now  130  ft.  below  tunnel.  New 
tunnel    being   driven    to   winze. 

TINTIC  STANDARD  (Eureka) — Main 
working  shaft  now  14  75  ft.  deep,  sinking 
from  1263  point  being  nearly  finished.  Sta- 
tions being  cut  at  1250  and  1350  levels. 
New  orebody  proving  very  large.  Principal 
\alue  in  silver.  Shaft  in  ore  of  shipping 
and  milling  grade  from  1260  ft.  to  present 
depth.  Further  sinking  proposed  after 
stations  are  finished.  Production  week 
ended  Nov.  29  was  600  tons. 

ZUMA  (Eureka) — Shaft  driven  750  ft. 
Proposed  to  drift  at  800  ft.  Country  rock, 
limestone  and  porphyry.  Property  is  in 
east   Tintic. 

Salt    Liake    Count.v 

ALTA  CONSOLIDATED  (Alta) — Ore  in 
Braine  fissure,  recently  opened  in  workings 
from  Copper  Prince  tunnel,  runs  well  in 
Uad.  silver  and  copper  ;  also  small  amount 
of  gold.  Drifting  on  this  ore  to  west  along 
fissure.  Sulphide  ore  being  accumulated 
for  shipment.  Car  of  lead-carbonate  ore 
shipped. 

MICHIGAN-UTAH  (Alta) — New  tram 
unable  to  handle  output.  Next  spring 
capacitj-  to  be  enlarged  and  line  lengthened. 
At  present  extends  from  mine  to  Tanners 
Flat.  4i  miles.  To  be  extended  to  Wasatch. 
Presenf  capacity  lOO  tons  per  day. 

GARFIELD  SMELTERY,  A.  S.  &  R. 
(Garfield) — New  fire-alarm  system  in- 
stalled, under  supervision  of  A.  J.  Coffee, 
representative  of  Gamewell  Company,  San 
Francisco.  Work  on  this  began  several 
months  ago. 

ALTA  TUNNEL  AND  TRANSPORTA- 
TION (Salt  Lake  City) — Following  ore  in 
raise  and  west  drift  from  tunnel,  about 
3200  ft.  from  portal.  Fissure  four  feet 
wide  and  being  followed  to  reach  contact 
of  shale  with  overlying  limestone.  Princi- 
pal value,  lead  and  silver. 

UTAH  COPPER  (Salt  Lake  City) — Of- 
fices of  company  and  of  Bingham  &  Gar- 
field R.R.  moved  from  McCornick  Block  to 
three  upper  floors  of  new  Deseret  National 
Bank  Bldg.,  on  Dec.   1. 

Summit    County 

PARK  CITY  SHIPMENTS  for  week  ended 
Nov.  22  were  3.528,900  lb.  of  ore  and  con- 
centrates. Figures  include  560,040  lb.  of 
spelter  from  Judge  Mining  and  Smelting. 
Shipments  for  week  ended  Nov.  29  totaled 
3,775.960  lb.  of  ore  and  concentrates.  Out- 
put  slightly   below   normal. 

ONTARIO  SILVER  (Park  City) — New 
development  work  being  done  on  1300  level 
and  in  some  upper  workings  from  which 
lessees  are  producing.  Company's  present 
production  from  1600  and  1700  levels.  Ship- 
ments about  500  tons  per  week.  November 
output  was  2450  tons,  October.  2235.  Pro- 
ciuction  for  first  11  months  of  1918  esti- 
mated  at    30.600   tons. 

SILVER  KING  CONSOLIDATED  (Park 
City) — New  150-ton  n;i!l  warming  up  on 
ore  from  old  California-Comstock  workings. 
I'rincipal  value  in  lead,  silver,  and  zinc. 
Flotation  used.  About  30  men  employed 
in  mine  and  mill.  New  drain  tunnel  now 
8800  ft.  and  advancing  to  get  under  Cali- 
fornia-Comstock workings  and  D.  &  M.  sec- 
tion of  property  ;  now  in  Woodside  shale. 

WASHINGTON 
Lincoln   County 

CRYSTAL  (Miles) — E.  S.  Campbell  and 
associates,  of  Spokane,  have  option  on  prop- 
erty and  are  unwatering  it.  Company  owns 
40  acres.     Shaft  down  200  feet. 

Stevens    County 

UNITED  COPPER  (Chewelah)— Mill 
handling  275  to  300  tons,  but  will  soon  in- 
crease to  capacity  of  600  tons.  Conrad 
Wolfle,  president,  states  there  is  14  ft.  of 
ore  on  1200  level  north  and  high-grade  body 
being  opened  on  1300  south.  I„atter  fol- 
lowed by  50  ft.  drift.  Copper  King  claim 
being  drilled. 

LOON  LAKE  BLUE  BIRD  (Loon  Lake) 
— Has  installed  compressor  and  added  boil- 
er and   other   equipment 

SPOKANE  COPPER  (Loon  Lake)  — 
Pushing  development   work. 

ADMIRAL  (Valley) — Work  resumed  un- 
der management  of  J.  Richard  Brown,  Spo- 
kane. Will  run  80-ft.  crosscut  from  lower 
level  to  block  out  additional  orebody  100 
by  300  ft.  Bond  issue  of  $75,000  author- 
ized for  eriulpment  and  development.  Will 
install  compressor  and  power  plant. 

CAN  AD  .\ 

BritiHli   Columbia 

PRODL'f'KHS'  (.Jedway)  —  Preparing  to 
develoi)  silver-copper  property  on  Moresby 
iKlanrl.      Providing   10-ln.  pipe  to  feed  48-in. 


Kincaid  TTOterwheel.  Compressor  plant 
brought  from  Vancouver.  Expect  to  driven 
250-ft.  tunnel  to  vein.  Frank  Buckingham 
will  have  charge  of  mining  operations. 

CARTER  &  MARTIN  (Stewart) — Bonded 
to  Welch,  Fetter  &  Carlton,  Seattle.  Cross- 
cutting  from  200  ft.  tunnel  to  get  under 
surface  croppings.     D.  A.  Harris  in  charge. 

SALMON-BEAR    RIVER     (Stewart)— To 
ship  sawmill  and  compressor  over  snow  tl 
winter    and    saw    lumber    next    season 
building  concentrator.      Silver-gold   prope 
15   miles  up  Salmon  River.      R.   K.   Neill 
charge. 

BELLEVUE  (Winnipeg) — Plan  to  erect 
20-stamp  mill  this  winter;  10  stamps  rfr 
ceived.  Treatment  by  amalgamation  and 
Deister  Overstrom  plates.  Ore  free-mill- 
ing gold  quartz.  Will  enlarge  present 
camp.  Thirty  men  employed.  Two  shafts 
sunk  40  and  70  ft.  respectively.  Property, 
four  claims  and  fractions  25  miles  east 
of  Lake  Winnipeg  and  three  miles  north  of 
Hole  River. 

Ontario 

CAMPBELL  (Boston  Creek) — Gold  tel- 
luride  discovery  reported   on   claims. 

MILLER  INDEPENDENCE  (Boston 
Creek) — Will  increase  capital  from  500.000 
to  700.000  shares.  New  development  ren- 
ders present  mill  capacity  of  40  tons  daily 
inadequate. 

ADANAC  (Cobalt) — New  vein  six  inches 
wide  struck  in  crosscutting  on   310   level. 

GIFFORD  (Cobalt) — Two  veins,  heavily 
mineralized,  and  several  stringers  encoun- 
tered on  390  level ;  supposed  to  be  continua- 
tion of  Beaver  vein  system. 

KERR  LAKE  (Cobalt) — Will  not  erect 
its  own  concentrator,  present  contract  with 
Dominion   Reduction   Co.   being  satisfactory. 

MINING  CORPORATION  (Cobalt)— Has 
dropped  option  on  silver-lead  property  near 
Revelstoke,   B.    C,    recently   acquired. 

PETERSON  LAKE  (Cobalt) — Trial  judg- 
ment of  Justice  Middleton  that  Peterson 
Lake  was  entitled  to  ownership  of  tailings 
deposited  on  its  land  by  Dominion  Reduc- 
tion Co.  was  upheld  in  divisional  court,  and 
appeal   of   Dominion   company  dismissed. 

CASTLE  (Gowganda) — Crosscutting  un- 
der way  at  300  level  to  tap  series  of  veins 
encountered   in   shaft. 

CANADIAN  KIRKLAND  (Kirkland 
Lake) — Acquired  by  Drummond  interests, 
of  Montreal. 

ELLIOTT  KIRKLAND  (Kirkland  Lake) 
— Diamond  drilling  from  500-ft.  level  shows 
increase  of  porphyry  formation  ai  600-ft. 
depth.      Shaft   will  be  sunk   to  that  lev?  I. 

ONTARIO-KIRKLAND  (Kirkland  Lake) 
— New  electric  plant  ready  for  operation. 
Shaft  will  continue  from  100  to  300  level. 
Property  formerly  under  option  to  La  Rose. 

HOWIE-COCHENOUR  (Lightning  River) 
— Work  suspended  on  account  of  impassable 
roads. 

DAVIDSON  (Porcupine) — Electric  equip- 
ment  now    in   operation. 

DOME  (Porcupine) — J.  S.  Bache,  presi- 
dent of  stock-brokerage  house  of  that 
name,  elected  president  to  succeed  late  J.  R. 
De  Lamar. 

McINTYRE  (Porcupine)  —  Raise  from 
1200  level  to  1000  level  will  soon  be  com- 
pleted. Main  shaft  will  then  be  sunk  to 
next  main  haulage  Tevel.  at  1375  ft.,  with 
two  intermediate,  levels,  and  electric  haul- 
age system  installed.  (Company's  plans  in- 
clude sinking  to  still  deeper  levels. 

SOVEREIGN  (Porcupine)  —  President 
C.  W.  Moodie  has  underwritten  100.000 
shares  at  25c.  per  share,  out  of  proceeds  of 
which  development  will  be  resumed. 

DOME  LAKE  (South  Porcupine) — 
Started  winze  from  500  to  600  level.  Three 
shifts  employed.  Charles  A.  Randall  is 
manager. 

MEXICO 

Baja    California 

COMP.\GNIE  DU  BOLEO  (Santa  Ros- 
alia)— Copper  production  during  October 
was  1.873.760  lb.  Ore  averaged  3.77% 
copper. 

Sonora 

CERRO  COLORADO  (Altar) — Bonded 
and  leased  for  $150,000  to  Frank  W.  Turner, 
of   Yuma,   Arizona. 

GREENE  CANANEA  (Cananea)— No- 
vember i)roduction  was:  Copper,  5,100.000 
lb.;  silver.  169.560  oz..  and  gold,  1330 
ounces. 

NACOZARI  CO.NSOLIDATED  (Naco- 
zari) —  Has  i)urchased  Tharsis  York  prop- 
erty from  Now  York-Boston  corporation 
and  will  continue  adit  tunnel,  now  in  2500 
ft.,  to  develop  six-foot  vein  of  copper,  silver, 
and  gold  ore.  Ground  adjoins  Moctezuma 
liropert.v. 
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SILVER  AND  STERLING  EXCHANGE 

Sterl- 
ing 
Ex- 
change 

Silver 

•Dec. 

Sterl- 
ing 
Ex- 
change 

Silver 

Dec. 

New 
York. 
Cents 

Lon- 
don, 
Pence 

Now 
York, 
Cei-ts 

Lon- 
don, 
Pence 

5 
6 
7 

4.7565 
4.7565 
4  7575 

lOli 
lOli 
lOIJ 

48} 
48A 
48A 

9 
10 
1  1 

4  7570 
4   7570 
4   7570 

lOli 
lOli 
1015 

48,V 
48A 
48A 

New  York  (luotations  are  as  reported  by  Handy 
&  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead                1     Zinc 

Electro- 

Dec. 

lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

8  00 

5 

* 

t 

7.05 

6  75 

@8.  10 
8  00 

6 

* 

t 

7.05 

6  75 

(«8  10 
8  00 

7 

* 

t 

7  05 

6  75 

@8  10 
7  95 

9 

* 

t 

7.05 

6  75 

(«)8.05 
7  95 

10 

* 

t 

7   05 

6  75 

(",8  05 
7  95 

11 

* 

t 

7  05 

'75 

(0)8.05 

The  above  quotations  are  our  appraisal  of  ttic 
average  of  the  major  markets  based  generally  on 
Bales  as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
York,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  York  price  at  35c. 
per  1 00  lb.  above  St.  Louis. 

*  No  market.     Producers  ask  26c.  No  buyers, 
t  No  market.     Major  supplies  held  for  distribution 
at  an  arbitrary  price  of  72Jc. 


LONDON 


Copper 

Tin 

Lead 

Zinn 

Standard 

Elec- 
tro- 
lytic 

Spot 

3M. 

Spot 

3M. 

Dec. 

Spot 

3M. 

Spot 

5 
6 
7 
9 

to 

M 

122 
122 

122 
122 
122 

122 
122 

122 
122 
122 

137 
137 

137 
137 

137 

275 

275 

275 
275 

(") 

270 
270 

270 
270 

40i 
40  \ 

40', 
40i 
40\ 

39. i 
39  i 

39'. 
39', 
39'. 

56 
56 

56 
56 
56 

(«)  Not  received  at  time  of  going  to  press. 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of   2240  lb. 


Metal  Markets 

NEW      YOKK — Dee.      II, 


1918 


The  situation  in  tho  metal  markets  does 
not  clear  up  in  the  sense  that  interested 
parties  see  their  way  any  more  plainly, 
but  rather  is  it  that  the  perplexities  of  the 
problems  and  their  gravity  become  evident. 
It  is  also  becoming  perceived  more  clearly 
that  the  more  that  Washingtonian  policies 
are  dismissed  from  consideration,  and  the 
sooner  the  idea  of  nursing  the  markets  is 
forgotten  and  things  are  allowed  to  take 
their  own  natural  course,  the  better  will  it 
be  in  the  end,  although  some  of  the  im- 
mediate events  may  he  uncomfortable. 
There  is.  however,  one  matter  of  relation- 
ship with  Washington  that  requires  con- 
sideration and  judicious  arrangement,  and 
this  is  the  matter  of  liquidating  the  surplus 
stocks  of  metals  that  are  held  by  the  Gov- 
ernment. The  producers  can  better  attend 
to  the  disposition  of  them  than  can  any 
Governmental    bureau,     but     pending     their 


liquidation,  the  Government  ought  to  assist 
fn  the  financing,  for  the  producers  are  going 
to  have  enough  financial  burdens  of  their 
own. 

The  need  for  reopening  commercial  rela- 
tions with  Europe  in  a  normal  way  is  an- 
other thing  that  is  becoming  pressing. 
Kven  if  we  do  not  sell  anv  of  our  copper 
and  zinc  there,  the  Mexican  lead  that  is 
refined  in  this  country  mu.st  be  sold  there. 
The  delay  in  cable  communications  is  a 
troublesome  feature  at  i)resent,  a  week 
being  required  for  obtaining  a  reply  to  an 
inquiry. 

Copper. — In  making  our  report  last  week 
we  indicated  a  change  in  the  .situation  in 
copper  and  reserved  the  right  to  correr>t 
our  representation  of  the  market  from  the 
end  of  November  onward.  The  facta  of 
the  situation  are  these:  The  Government 
never  fixed  the  i)rice  for  copper  in  the 
sense  of  establishing  it.  What  it  did  by 
the  pronunciamento  of  Sept.  21,  Ifll",  was 
to  fix  a  maximum  price  bevond  which 
sellers  might  not  go.  and,  sellers  being 
unwilling  to  take  anv  le.ss,  the  prici'  was 
substantially  fixed,  first  at  23 Jc.  and  then 
at  26c.,  and  those  prices  were  unquestion- 
ably the  market  prices,  all  of  the  copper 
being  sold  at  them.  The  price  of  2fic  , 
first  made  on  July  2,  1918,  was  to  prevail 
to  Aug.  15,  being  .sub.sequentlv  extended  bv 
agreement  to  Nov.  1,  and  then  to  Jan.  i. 
On  Nov.  15,  after  the  armistice,  when  it 
appeared  that  Government  orders  would 
soon  terminate,  the  producers  entered  into 
a  new  agreement  with  the  War  Industries 
Board,  whereby  they  promised  to  maintain 
production  and  wages  until  Jan.  1,  and 
in  return  they  received  assurances  resjiect- 
ing  Governmental  control  of  the  market, 
which  amounted  to  agreement  that  the 
Government  would  pay  2r)c.  for  any  fur- 
ther copper  it  might  order  and  would  sanc- 
tion the  producers'  asking  that  price  from 
other  buyers  and  acting  unitedly.  Since 
that  time  such  copjjer  as  has  been  sold 
has  been  booked  at  26c.,  but  the  quantity 
has  been  trifling  (only  a  few  thousand 
tons),  and  since  the  end  of  November  there 
has  been  none  sold,  and  there  have  been 
no  buyers,  and  there  has  been  no  market. 
In  the  absence  of  either  transactions  or 
bids,  we  can  do  nothing  but  report  "no 
market"  and  give  no  other  representation 
of  the  situation  than  "2 fie.  asked  by  all 
producers  with  Governmental  sanction,  and 
Governmental  control  against  asking  any 
more."  We  carry  this  revised  representa- 
tion back  to  Dec.  1  in  accordance  with  the 
reservation  that  we  published  in  our  re- 
port of  last  week.  This  is  still  a  tentative 
correction,  for  in  the  event  that  significant 
.sales  of  copper  should  be  made  at  26c. 
(nothing  higher  is  permissible  while  the 
control  of  the  War  Industries  Board  con- 
tinues), after  a  period  of  repoiting  "no 
market"  we  should  consider  that  for  statis- 
tical purposes  that  figure  should  be  recorded 
as  the  daily  price  in  the  interval.  But  if 
a  market  develojis  at  a  lower  price,  there 
will  be  a  statistical  gap,  which  cannot 
reasonably  be  filled  in. 

The  Ironmonger  says.  "The  general  be- 
lief is  that  so  far  as  this  country  [Great 
Britain]  is  concerned  the  full  demand  for 
copper  is  not  likely  to  be  felt  for  quite 
12   jnonths." 

Copper  Sheets — The  base  price  of  copper 
sheets  is  35i(?7)36c.  per  lb.  Cojiper  wire  is 
quoted  at  28 ic.  per  lb.  f.o.b.  mill,  carload 
lots. 

Tin — There  continues  to  be  no  market 
in  tin.  The  War  Industries  Board  has 
made  a  price  of  72 Jc.  New  York,  and  the 
American  Iron  and  Steel  Institute  is  dis- 
tributing tin  at  that  figure  to  those  who 
want  it.  but  that  is  rather  a  distributing 
price  than  a  market  price.  In  the  mean- 
while, there  are  free  transactions  in  lots 
of  tin  that  are  offered  for  resale  and  In  tin 
that  Sr,  produced  by  .American  smelters  from 
Boliviiin  ore.  During  the  last  week  busi- 
ness in  electrolytic  tin  was  done  at  TlJ'ii 
72c.,  while  there  were  transactions  in  tin 
of  f)9';{  grade  at  70W71c.  .Such  transac- 
tions reflect  a  market,  although  hardly  a 
free  and  natural  one,  which  there  cannot 
b«  with  the  present  elimination  of  im- 
porters and  traders  and  merchants 
generally. 


The  tin  jiroduciion  of  .Vmerlcan  HmeltiTH 
is  attaining  conHiderable  proportions, 
amounting  to  about  ."io  tons  per  day  at 
present,  with  fair  prospects  of  further  in- 
crease by  the  end  of  the  year.  The  condi- 
tions of  j)urchaHlng  Bolivian  ore  on  the 
basis  of  London  (|uotatioiis,  which  are  far 
below  the  level  here,  are  now  favorable 
to  the  American  smellers. 

Lead — Ihe  business  in  lead  at  the  new 
I)rices  was  very  small  ;  if  anything.  It  wiis 
smaller  than  in  the  i)revloUH  week.  It 
seems  clear  that  consumers  neither  have 
to  buy  nor  will  buy  at  the  present  i)rlces. 
In  fact,  some  of  the  tnanufacturers  hiive 
been  surprised  at  the  extent  of  the  cancel- 
lation of  orders,  which  has  biicked  up  pig 
lead  on  their  hands.  There  is  gossip  about 
lead  being  offered  for  resale  at  prices  under 
the  Lead  Committee's  figure.  We  have 
heard  6.75c.  mentioned  The  Lead  Com- 
mittee will  hold  a  meeting  on  Dec.  20,  and 
it  is  not  improbable  that  a  free  market  In 
lead  will  be  declared  at  that   lime. 

Zin« — Prime  Western  spelter  for  Decem- 
ber delivery  has  been  rather  scarce,  and  a 
premiutn  has  been  asked  for  It  and  has 
been  paid  in  .some  small  business.  For 
December  delivery  8.15c.  was  bid  toda\-. 
This  does  not,  however,  r<'(lect  the  real 
situation  in  the  zinc  market.  The  major 
market  has  now  become  for  first-quarter 
deliveries,  for  which  all  producers  are 
an.xious  to  make  sales.  Some  of  them  got 
8c.  in  the  early  jiart  of  the  week,  and  con- 
sidered themselves  lucky.  Since  Monday 
first-quarter  deliveries  have  been  unsal- 
able at  8c.  and,  in  fact,  the  metal  has  been 
offered  at   7X   cents. 

There  was  a  cancellation  of  a  Govern- 
ment order  last  week,  which  the  seller  was 
willing  to  accept  on  condition  of  reimburse- 
ment of  loss.  The  Government  oflicial  who 
made  the  cancellation  claimed  thai  the 
market  was  at  a  figure  where  there  would 
be  no  loss,  which  the  seller  denied.  In 
order  to  establish  the  difference  between 
the  Government  and  the  seller,  the  con- 
tract was  sold  at  public  auction  on  the 
Metal  Rxchange  Dec.  it  and  realized  7.85c., 
St.  Louis  basis.  This  was  for  Grade  C 
spelter.  The  contract  provided  for  the  de- 
livery of  1000  tons  previous  to  May  1, 
1919,  the  metal  to  be  delivered  at"  the 
buyer's  option,  but  not  more  than  250  tons 
per  month.  I'nder  this  contract,  the  buyer 
could  call  for  250  tons  of  December  spelter. 
A\'hile  there  were  sjjecial  conditions  con- 
nected with  this  contract,  the  transaction 
throws  considerable  light  upon  the  real 
situation  of  the  market.  There  was  another 
large    cancellation    today. 

High-grade  spelter  is  offered  freely  both 
by  producers  and  by  consumers  who  de- 
sire to  resell.  If  there  has  been  any  busi- 
ness it  has  been  on  secret  terms.  The 
War  Industries  Board  has  asked  the  pro- 
ducers to  meet  in  Washington  on  Dec.  13 
to  consider  the  matter  of  reflxing  the  maxi- 
mum price  on  high-grade  s'lelter.  Why 
there  should  be  any  need  to  consider  that 
question    is   beyond   our   comprehension. 

The  IronmoHfirr  sa\s  that  "the  general 
expectation  in  Great  Britain  is  for  a  re- 
cession in  si)elter  prices  as  .soon  as  the 
restrictions  fire  removed,  it  being  <-onsi('- 
ered  that  there  is  over-production  in  this 
metal  and  that  the  industrial  demand  will 
not  bo  sutlicient  to  take  care  of  the  quan- 
tities that  have  been  absorbed  by  war  re- 
quirements." 

The  price  schedule  agreement  for  Joplln 
ore  between  miners  and  smelters  has  been 
abandoned.  As  we  |)ointed  out  in  the  be- 
ginning, it  was  uneconomic  and  destined 
to  failure.  The  primary  cjiuse  of  th.-  dis- 
continuance of  the  arrangement  was  the 
desire  of  some  ore  producers  to  sell  when, 
how,  and  as  they  could. 

ZIne  She*t« — I'nchanged  at  $15  per  100 
lb.,  less  usual  trade  discounts  and  extras 
as  per  list  of  Feb.  4. 

Other    Metals 

.Vluininuni — rnchanged     at     33c.     I)er     lb. 

.\ntitnon.v — The  niark«t  is  dull  and  sub- 
stantiall.V  unchanged.  We  quote  spot  at 
8J'f(  88c.  Out  of  such  a  jirlce  the  producer 
gets  very  little,  and  it  is  therefore  not  sur- 
prising to   receive  the   mws   that   producers 
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in   China   are   suspending   operations.      No- 
boay  quotes  figures. 

Bismuth — Metal  of  the  highest  puritv 
tor  pharmaceutical  use  is  quoted  at  $3.50 
per  lb.  for  whoJesale  lots — 500  lb.  and  over. 


Ferroalloys 


Cadmium — Quoted 
pound. 


at      $1.50  0  1.75      per 


Nickel 

shot.    43( 


Market    quotation:     Ingot.     40c.; 
electrolytic,    4dc.    per   pound. 

Quicksilver — The  market  continued  dull, 
but  was  a  little  weaker  than  last  week  We 
quote  $120.     San  Francisco  telegraphs  $115 


FerroaUoys— There  is  no  regular  market 
on  ferromanganese  or  spiegeleisen  Fur- 
naces quote  ferromanganese  nominally  at 
the  old  price,  $250.  delivered,  for  70'c  "and 
^f.?«^^^-°'^  ^^V^  '^'^^"  offered  at  $240  with- 
out finding  takers.  Furnaces  have  reduced 
^*J®":,?sking  price  on  spiegeleisen  from  $75 
to   $iO,  furnace,  for  16  per  cent. 


MONTHLY  AVERAGE  PRICES  OF  METALS 


Silver  and  Platinum 

Silrep — Market  has  no  new  features 
price  remains  stabihzed  at  $1.01i  for  999 
fine  as  the  orticial  price.  Owing  to  the 
lack  ot  steamer  accommodations,  no  silver 
was  shipped  to  London  last  week  from 
Aew  \ork.  Trouble  of  the  same  kind  exists 
at  ban  Franci.-^co.  Shipping  facilities  for 
the  time  are  limited. 


New  York 


1917 


Jan 56.775    75.630 

Feo I56.7.'i5     77.585 

Mar '57.9351   73.861 

April 64.415    73.875 

May.  ..  .174.269    74.745 
June.  ..  .165.024    76.971 

July 162.940    79.010 

-^Ug 66.083     <S5.407 

.-^ept..       68.515  100.740 
Oct...!.  67.855     87.332 

Nov 71.604    85.891 

Dec 75.765    85.960l 


York : 

77i. 


Mexican  dollars  at  New 
rj  :  Dec.  6.  77J  ;  Dec.  7 
ri  :  Dec.   10.  77i  ;  Dec.   11,    .  .3. 

Platinum — Strong     at     $105?)  106. 

Palladium — Strong.       Xo    sales 


Dec. 
Dec. 


Year.  .165.661 


1918 


88 . 702 

85.716 

88.082 

95.346 

99.505 

99 . 500 

99 . 625 

100.292 

101.125 

101.125 

101.125 


1916 


81.4171 


26 . 960 
26.975 
27.597 
30 . 662 
35.477 
31.060 
30.000 
31.498 
32 . 584 
32.361 
34.192 
36.410 


1917 


36 . 682 
37.742 
36.410 
36 . 963 
37.940 
39,065 

40.110 ,.„ 

43. 418149.077 
50.920149.500 
44.324  49. 500 
43.58448.969 
43.052 


1918 

44.356 
42.792 
43.620 
47.215 
48  980 
48.875 
48.813 


I  nnrt^,,^"'"''  quotations  cents  per  ounce  troy,  fine  silver 
London,  pence  per  ounce,  sterling  silver,  925  fine! 


ported 


but 


were  re- 
th^.,  *i-j-  .1  '^-  -  -r  certain  that  more 
}!\V1  f^^-  t'^^^ formerly  fixed  price,  would 
ha\e  to  be  i)aid. 


Zinc  and  Lead  Ore  Markets 


per    ton, 


Joplin.     Mo.,     Dec.     7. — Blende 

S-'f  Pl«;«R  -t^.V^^^f.  ^rS''^  ^*"<-'-'  premium. 
4'>%'n  ^  i^'  ?6"tJ  oO  ;  Prime  Western,  $45^?;) 
42  DO,  Calamine,  basis  40':c  zinc.  $40'a  3,5 
A\erage  selling  prices:  Blende  $44  3->  ■ 
calamine.  $37.80.  all  zinc  ores  $44  il^"^" ' 
ji.w^.fifP'"''-   ^'^^'   *l«-»-»5;    basis  80%    lead 

rn^^f^e^^  is^to^^"^,' |^\^,-'- 
the  week.   $4  74,520.  'aiue,   du  01  cs 

Xot  to  exceed  300  tons  of  zinc  blende  was 
shipped  this  week,  bought  on  the  premium 
base,  with  prospects  of  less  next  week 
sc'^'^.uL^^nl.ZrV^^J'^  o/-    ^^  /bask 

S"e!Vu^  ^3^folrf"'«  fo!.  Pri^eSv^V^'^n^ 
graaes   put    30.000    tons   of  ore   on    the  onpn 

ward   of    SOO'I   ton.«  of   i h  .«   on    ii    J45   ha^i« 

dropping    to    $80   per   ton    of    SO'flead        A 
carload    or    two    of    lead-free    calamtne    has 
the    market    up    to    $40    basis,    though 
for    other    grades    has    fallin 
the    advent     of    the 


London 


Klectrolytic 


Alaska  Gold  M 
Alaska  Juneau 
Am.Sra.&Ref.,com 
Am.Sm.  &  Re/.,  pf. 
Am..Sm..Sec.,  px..  A 
Am.  Zinc. . 
Am.  Zinc,  pf. . . 
Anaconda. . 
Batopilas  Mln 
Bethlehem  Steel. 
Butte  &  Superior 
Butte  Cop.  &  Zinc 
Cerro  de  Pasco 
Chile  Cop  . 

Chino 

Colo.  Kuel  &  iron 
Crucil)le  Steel. 
Crucible  Steel,  pf 
Dome  Mines. 
Federal  M .  &  S 
Federal  M.&s.,pf 
Greater  Nor.orectl 
Greene  Cananea 
Gulf  States  Steel.. 

Ilomestake 

0,0,,..,  I  Inspiration  Con 

jj_;jl5|40.851|.  .  ....        InternuiionalNlckel 

~      "  Kennecott 

Lackawanna  Steel 
Mexican  Petrol.. 
Miami  Copper 
Nat'l  Lead,  com 
National  Lead,  pf 
Nev.  Consol  . 
Ontario  Min 
Ray  Con 

Republic  I.&S.,com 
Republic  I.&s.,pf 
Sloss-Sheffleld.. 
Tennessee  C.  &  C 
U.  S.  Steel,  com. 
U.S.  Steel,  pf. 
Utah  Copper... 
Va.  Iron  C.  &  C,. 


r 

85* 
107  J 
93  J 
121 
45  i 
67  i 

1} 
68i 
21 

7i 
34  i 
20 
38i 
41 
60? 


12 
40 

32  J 
48  J 
68 
94 
48  J 

33  i 
36 
72 

161 1 
255 
68 
104 
19J 
8i 
22  J 
7S 
99  S 
49 
15 
99! 
113 
801 
58 


BOSTON  CURB*    Dec.  10 


^^■yP" 11    6'    8O2I 1237,563 

(a)  No  average  computed. 


held 

the    demand 

niaterially    with 


Alaska  Mines  Corp 
Boston  Kly 
Boston*  Mont.. 
Butte  &  Lon'nDev 
Calaveras . . 
Chief  Con ... 

Contact 

Corbin 

Cortez  ...'.'..'.'.'..' 
Crown  Reserve 
Crystal  Cop.  . 
KagleA  Blue  Bell. 
First  Nat  Cop. 
Houghton  Copper.. 
Intermountaln. . .  . 
Iron  Blossom. .  . 

Iron  Cap 

Majestic    

Mexican  Metals 
Mines  of  America.. 
Mojave  Tungsten.  . 
Nat.  Zinc  &  Lead 
Nevada-Douglas.. 
New  Baltic. 

New  Cornelia 

Oneco 

Pacific  Mines.'. !!!  !     t  35 
Rex  Cons  I        05 

Vukon  Gold  'I      '    1 


t.l2 

.90 

.54 

.  14 

If 

3i 

.05 

.25 

.17 

.15 

.30 

2i 

2J 

.40 

t.05 

.47 

15J 

.25 

.30 

.70 

07 

.10 

.38 

li 

16? 

25 


Adventure 
Ahmeek.. 
Ajgomah. . 
Allouez. . . 
Ariz.  Com 
Arnold.  .       ' '  ' ' 
Bingham  iviines' 
Bonanza 
Butte-Balaklava 
t  alumet  &  Ariz 
I'alunict  A  Hecia 
tcmcnnial      . 
Copper  Range.: 
Daly  West. 
Davla-Daly 
Kast  Butte 
Franklin.  . 
Granby. . 

Hancock       

Hedlev 

Helvetia   . 

Indiana 

IsleRoyale..; ;  .        ,      ,^ 

Keweenaw. . .  '       ti 

Lake. . .  ** 

La  Salle. .'. 

Mason  Valley 
Mass     . 
Mayflower.' 
Michigan. 
Mohawk. 
New  Arcadian!  ' 
New  Idrla 
North  Butte 
North  Lake.. .' 
Ojlbway. .  . 
Old  Dominion. 
Osceola. 

Quincy 

St.  Mary's  m'.  l  ' 
Santa  Fe.  . 

Seneca 

Shannon 
Shattuck-Ariz. 
So.  Lake.  . 
So.  Utah.  . 
Superior. 
Superior  &  Bo'st'. '. 

Trinity 

Tuolumne 
U.S.  Smelting.'.'.: 
U;  S  .Smelting,  pf 
Utah  Apex 
Utah  Con. 
Utah  Metal 

Victoria "1       01 

Winona on 

Wolverine..  '        21 

Wyandot '    '  ! :  |t .  50 


:.60 
75 

{.30 
46 

.  13» 
t.20 
10 
.07 
.45 
68 
445 
13J 
46 

si 

91 
*\ 

nr 

t7 

J12 
t  20 

t.60 

25 


5i 

il 

55 

13 
t.40 

ssj 

53 

65 

451 
.40 

151 

3J 

J16J 

m 
.10 

8 

i* 

.80 
47} 

2» 
9i 

1| 


N    Y.  CURBt 


SAN  FRAN.* 


Dec.  10 


<:«?!'"*?♦'»'''•'•  Wis.,  Dec.  7— Blende  basis 
^^"'Z'"C.  highest  settlemen  ''■'""''■  '^'^^'^ 
J76.45  :      base     price     for 

$4, .50   per  ton.     Lead 
$96   per  ton. 

i??^?^*""!*!  '■?P"'-ted  for  the  week  were 
1703  tons  blende.    120   tons   galena,   and    13? 

ore._    p-or    the    year    to 
galena     -^ml    -'uVriiV  **"^  ^''t-ntle.  7647  tons 


tonn    sulphur 
the  totals  ar< 


Other  O 


Lo^d7o,'p°JuVdr8t:jj„!L°per?o"n''g'C'^'  ''"''  ^''  P"""''- 


res 


In  chrome. 


0th 


Pig  Iron 
Pgh 


January   . 

Fel)ruary 

March      , 

April 

Nfay 

June 

July 

AURUHI 

Scpleiiilier 

October 

November 

December 

Year 


He.ssemert 

1917 

1918 

$35 . 95 

S37 . 25 

36 .  37 

37 .  25 

.37.37 

37 .  25 

42  23 

36    1  5 

46  94 

36   2(1 

54   22 

3(i   36 

.57.45 

36  i;o 

54    1 7 

:t6   60 

46.40 

36  (10 

37 .  25 

3(i  i,iy 

37.25 

36.  60! 

37.25 

$43  57 

Basic  t 


1917  I    1918 


.?.30. 95  $.33.95 
30.951    .33.9 


33 .  49 
3S.<I0 

42   84| 

.50  0.'; 
53  sol 
.lo  37 

42 
3:) . 
33.95i 
33 .  95 


:J3  (Ml 

33  1 6 
33  40, 
.33   40 

33  40 

34  40 
34.40 


No.  2 
Foundry 


S'M .  95 
:t>/ .  95 
35  91 
40  06 
43   60 
50    1 4 
53  9 
53   9 
48  5 
33 . » 
33 .  95 
33 .  »fl 


Alta 

Andes   . . . 

Best  &  Belcher.'. : 

Caledonia. . 

Challenge  Con.  .  . 

Contidence 

Con.  \irginia     . 

fiould  &  Curry. 

Hale  &  Norcross 

Jacket-Cr.  Pt. 

Mexican 

Occidental 

Ophir 

Overman . 

Savage ' 

Sierra  Nevada. . 

Inion  Con.    . 

Utah  Con 

Belmont 

Jim  Butler 

MacNamara. . . . 

Midway 

Mont  -Tonopaii 

Xorlli  star 
Rcscu.-  Kuhi . 

West  i:nd  Con 

Atlanta    .  . . 

Booth 

Comb.  Frac 

1 'lorence 

Jumbo  Extension. 
Kewanas 
Nevada  Hills  .    . 
Nevada  Packard.  . 
Round  Mountain 
Sliver  Pick 
While  Caps   . 


03 
04 
02 
.01 
.03 
.10 
.09 
01 
03 
.05 
.04 
.40 
03 
.01 
:.02 
.08 
.11 
.01 
2.85 
.37 
.21 
.19 
.12 
.07 
09 
1.25 
.05 
12 
t.02 
.16 
.14 
.06 
.03 
.29 
20 
.05 
.13 


Big  Ledge. . 
Butte  &  N   V    ■    ■ 
Butte  Detroit 
Caledonia . 
Calumet  &  Jerome 
Can.  Cop.  Corpn.  ' 

Carlisle 

Cash  boy 

Con.  Ariz.  Sm       '  ' 
Con  Coppermlnes. 
Goldheld  Con 
Goldlleld  Merger 
Greeimionster" 
HecIa  Mln 
Howe  Sound . 
Jerome  Verde 
Louisiana ... 

Magma 

Marsh 

McKinley-bar-Sa: 

Milford, .  . 

Mother  Lode 

Nixon  Nevada 

Ohio  Cop '■  ■ ' 

Rawley .... 

Ray  Hercules 

Richmond 

Rochester  Mines  :  ' 

St.  Josepli  Lead.. 
Standard  .S.  L 

Stewart '.' 

.Success 

Tonopah 

Tonopah  Kx 
Trlbullion.    ... 
Troy  .Arizona. . 
United  Kastern.  . 
United  Verde  Ext 
United  Zinc... 
Utica  Mines. 


Dec.  10 

02 
32 
50 
2i 
t2 
09 

26 
t.09) 

5A 

4i 
.50 

2I* 
.04 
.44 
.75 
.35 
.35 

t2|» 
31 

t.S6 

31 

14 

I 

.17 

.10 

3! 

4  ^ 

t3Si 

l.ol' 


TORONTO* 


Dec.  10 


t  An  reported  by  W.  p.  .Snyder  A  Co. 


?33  95 
:<3 ,  95 

33  95 

33  95 

34  00 
34  16 
34  .  40 
34   40 

34  40 

35  40 
35.40 


COLO.  SPRING,S»  Dec  10 


Cresson  Con 
Doctor  Jack  Pot.. 

Flkton  Con 

I'^l  Paso 

tiold  Kovereign.. . 
(iolden  Cycle. 
CJrnnlte 

IsabelUi 

Mary  McKlnney 
Portland 
I'niled  Cold  M. 
\  Indicator 


04; 
06 ; 
15 
t  02 
1.71 
.I8i 
.061 
.08! 
1.08 
15 


Adanac. . .    . 

Bailey : : ::: 

Beaver  Con 

Chambers  Ferland 

Conlagas 

Margraves.  .  .    . 

Kerr  Lake 

La  Rose 

Lake  shore. 

Mln  Cori)  ofC;an. 

Mpissliig    

I'd cr son  Lake  .  . 
I'lMiiLsliimilng,  ... 
W  cnlaiifcr-Lor. 

r)a\i(ls<m   

I'oinc  i:xtcn 

Dome  Luke 

Holllnger 

Mclntyre 

Newray 

Porcu.  Crown 

k- Hughes  .  . 
\l|iond 
West  Dome 


.09 
.04 
.35 
.10 
2.00 
.09 
15.75 

.:io 

.90 
t2.,50 

8.50 
.09 
.29 
.03 

t.6S 
.25 
.16 

6.12i 

1.62} 
.12* 
.22 
.25 
.20 
10 


•  Bid  prices,     t  cnosing  prices     t  Last  duotatlons 
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IRON  AND  STEEL 


SHEETS — Quotations  arc  in  cents  per  pound  in  various 
house,  also  the  base  quotations  from  mill: 
I.arRc 
Mill  Lots        St.  Chi- 

Pittsburgh    Louis  cago 


Blue  Annealed 

No.   10 

No.   12    . 
No.   14   ... 

Black 
Nos.    18  and  20 
Nos.  22  and  24  . 
No.  26      . 
No.  28 

Galvanized: 
No.    10      ... 

No.   12    

No.   14 

Nos.   18  and  20 5  65 

Nos.  22  and  24 5  80 

No.  26      5  95 

No.  28      6   25 


25 
30 
35 

80 
85 
90 
00 

25 

35 

5   35 


San 
Fran- 
cisco 
6  55 
6  60 
6  70 


■ — New  York — . 


Cur- 
rent 


One 
Yr.  Ago 


30 


7  85 

8  00 
8  15 
8  30 
8  45 
8  75 


97 

27 

32 

7  47 

7  77 


44J 
49) 
541 

241 
295 
431 
531 


6  691 
6   791 

6  791 

7  091 
7  241 
7  395 
7  691 


STEEL  RAILS^The  following  quotations  are  per  gross  ton  fob  Pittsburgh 
and  Chicago  for  carload  or  larger  lots.  For  less  than  carload  lots  5e.  per  100  lb.  is 
charged  extra: 

Pittsburgh  -_ . Chicago  - 


Current 


One 

Year  Ago 
$38  00 
40  00 
83  00 
82  00 
75  00 


Current 

$65   00 
67  00 
3    \\\* 
3  09* 
3  00* 


Standard  bessemer  rails $55  00 

Standard  openhearth  rails. ......      57   00 

Light  rails,  8  to  10  lb 3    131* 

Light  rails,   12  to  14  lb 3.09* 

Light  rails,  25  to  45  lb 3.00* 

*  Government  price  per  100  lb. 

TR.\(  K  SUPPLIES— The  following  prices  are  base  per  100  lb.  f 
Pittsburgh  for  carload  lots,  together  with  the  warehouse  prices  at  the 
named : 

Pittsburgh 

One  Year 
Current 
Standard  railroad  spikes,  ft-in. 

and  larger $3.90 

Track  bolts      4.90 

Standard  section  angle  bars. ...        S .  2S 


One 
Year  Ago 
$38  00 
40  00 
68  00 
67  00 
65  00 


Ago        Chicago  St.  Louis 


$5  00 

6  25 
3  65 


$4  50        $5,30 
5   50     Premium 
4   45     Premium 


STRUCTURAL  MATERIAL— The  following  are  the  base  prices  f. 
mill,  Pittsburgh,  together  with  the  quotations  per  100  lb.  from  warehouses 
places  named : 

. — New  York — ■ 


o.  b. 
places 

San 
Fran- 
cisco 

$6  70 
8  00 
5    15 

o.  b 
at  the 


Beams,  3  to  15  in.  .. 
Channels,  3  to  1 5  in . 
Angles,  3  to  6  in.  }  in. 

thick 

Tees,  3  in.  and  larger . 
Plates 


Mill, 
Pitts- 
burgh 
$3  00 
3   00 

3  00 
3  00 
3   25 


San 
Fran- 
cisco 
$5  25 

5  25 


Cur-  1  Yr 

rent  .\go  Louis  cago  cisco  Dallas 

$4   27  $5   25  $4   27  $4   27  $5   25  $5  05 

4   27  5   25  4   27  4  27  5  25  5   05 

4  27  5  25        4   27       4  27        5   25  5   05 

4  27  5   30       4   27       4   27        2  55  5   05 

4  52        10  00       4   52       4   52        5   50  5   28 

STEEL  SHEET  PILING— The  following  price  is  base  per   100  lb    f.  o.  b 
Pittsburgh,  with  a  comparison  of  a  month  and  a  year  ago: 

Current  One  Month  Ago  One    Year    Ago 

$4-5  $4-5  $4  50 

RIVETS — The  following  quotations  are  per  100  lb.: 
STRUCTURAL 

. ■ Warehouse 

—  New  York  — 

Mill        Cur-         One        Chi- 

Pittsburgh  rent     Year  Ago  cago 

$4  65     $5  675  $7  00     $5   57 

CONE  HEAD  BOILER 

4  75       5  775     7   10       5  67 

4  90       5  925     7  25        5  82 

5  25       6  275     7  60       6   17 
Lengths  shorter  than  1  in.  take  an  extra  of  50c      Lengths  between  I  in.  and 

2  in.  take  an  extra  of  25c. 

WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and 

galvanized  arc  as  follows: 

New  1  ork 
and  St.  Louis 

21% 
30' c 

Li.st 


J-in   and  larger 

J  in.  and  larger. 

4  andH 

\  and  ^. 


St 

San 
Fran- 

Louis 

cisco 

Dallas 

$5   55 

$6   70 

$7  00 

5  65 

5  80 

6  05 

6  80 

6  95 

7  30 

7    10 
7   25 
7  60 

Galvanized  iron  rigging 
Galvanized  cast  steel  rigging 

Bright  plow  steel 

Bright  cast  steel 

Bright  iron  and  iron  tiller. 

HORSE   AND  MULE   SHOES— Warehouse   prices   p<r    100  lb    in  cities 
named 


■ 

Mill 

Cin- 

Pittsburgh 

cinnati 

Straight.  . . 

..    .    $6  25 

$7   25 

Assorted 

6  40 

7  75 

Chicaeo       St.  Louis 

$6   50  $6   25 

6   50  b  40 

BAR  IRON  AND  STEEL  -Per  pound  to  large  buyers  at  mill,  Pittsburgh 
3   5c.  Steel  bars      2   90c 


Denver 

$8   00 

8   25 


Birm- 
ingham 
$7   25 
7   50 


Iron  bars      .    . 

COAL  BIT  STEEL — Warehouse  price  per  pound  is  as  follows 
N-w  York      Cincinnati        Birmingham       St.  Louis 
$0    12  $0    16i  $0    18  $0    19 


DRILL  STEEL  —  Warehousr  price  per  poun<! 

New  York  St.  Louis         Miriiunicham  Denver 

Solid  160  14r  15c  I6r 

Hollow 24<-  25c  28c 

PIPE  —The  following  dincountti  are  for  carload  lota  f.  o.  b.  Pitlaburgh,  basinc 

card  of  .\<>v    6,   19!  7,  for  steel  pi^x' nml  (or  iron  pip4- 

Butt    Weld 
Steel  Iron 

Inches            Black     Galvanized                   Inches  Black        Galvanised 

J,  i  and  I  44'c  17%  !  to  1 1    33%  17% 

1     .  48-;  331"; 

i  to  3  51'-  37!', 

Lap  Weld 

2 44'",            311'-^              2  26%  12% 

21  to  6        47'L            341 'i               2i  to  4  28%  15% 

41  t,,  6  28%  15% 

Butt  Weld.     Kitra  Strona  Plain  Ends 

j.iandl 40';  221'r  J  t"  '  1  5'^..  18% 

1    45%  321'; 

i  to  11 49%  361'-; 

Lap  Weld.     Eitra  Strong  Plain  lleudv 

2    42%            301';               2  27%  14% 

2)  to  4          45%            33}%              2ito4  29%  17% 

41  to  6    44%            321%              4)  to  6  28%  16% 

Note^National  Tube  Co.  quotes  on  basing  card  dated  Apr    I . 
From  warehouses  at  the  places  named  the  following  discounts  hold  for  steel 
pipe: 

. Black  . 

New    York  Cleveland  Chicago 

J  to  3  in    butt  welded  40%  43%  41    1% 

31  to  6  in   lap  welded  36%  39%  37   1% 

^- -Galvanized- . 

New  York  Cleveland  Chicago 

I  to  3  in.  butt  welded  28%  28%  26   1% 

31  to  6  in.  lap  welded   .  25  %  25  %  23   I  % 

Malleable  fittings.  Class  B  and  C,  from   New  York  stock  sell  at  list  plus 
15%.      Cast  iron,  standard  sizes,  5%. 

NUTS — From    warehouse   at   the   places   named,    on    fair-sited   order*,   the 
following  amount  is  deducted  from  list: 

. —  New  Y'ork — .     . — Cleveland — ■ 


Current       One        Current 
'V  ear  Ago 


f)ne 
Year  Ago 
$1    30 

I  30 
List 
List 


$0  98 

78 

I    00 

I    00 


One 

Year  Ago 

$2  00 

2  00 

I   50 

I   50 


Denvi 
$0    181 


Chicago 
0    161 


Hot  pressed  square  $0  80  T,ist       $1    25 

Hot  pressed  hexagon  80  List  I    05 

Cold  punched  squari'  2   50*  List  75 

Cold  punched  hexagon        2   50*  List  75 

*  List  plJS. 

Semifinished  nuts  sell  at  the  following  discounts  from  list  price: 

Current       One  Year  .\go 

New  York      50-10%  50% 

Chicago  50';  45% 

Cleveland  50-10%  50% 

M.\CHINE  BOLTS — Warehouse  discounts  in  the  following  cities: 

New  York      Clfveland         Chicago 
I  by  4  in    and  smaller  .  40-10%  40-10%  37% 

Larger  and  longer  up  to  I  in.  by  30  in  20-5%  20-5%         25^5% 

W.\SHERS — From  warehouses  at  the  places  named  the  following  amount  is 

deducted  from  list  price: 

For  wrought-iron  washers: 
New  York  $2  00       Cleveland List         Chicago  $2  50 

For  cast-iron  washers  the  base  price  per   100  lb    is  a.i  follows: 
New  York  $6   00       Cleveland  $4   25        Chicago  $4    50 

CONSTRUCTION  MATERIALS 

ROOFING  M.\  TERIALS^-Prices  per  ton  f   o.  b.  New  York  or  Chicago. 

Less  Than 
Carload   Lots     Carload   I^ts 

Tarfelt  (14  lb.  per  square  of  lOOoq    ft  ) $64  $b5 

Tar  pitch  (in  400-lb.  bbl.) 
Asphalt  pitch  (in  barrels) 
Asphalt  felt  

PREPARED    ROOFINGS— Standard    grade    rubbered    surface    complete 
with  nails  and  cement  costs  per  square  as  follows  in  New  York  and  Chicago: 

I-PIy .  . 2-PIy  —  VPly . 

cl.  Id  c.l  I"-!  f-l  •<•■• 

No    1  gr.-»de  $1   45         $1   70  $1   85         $2   10  $2  25         $2  50 

No    2  grade  I    30  I   55  I   65  I   90  2  00  2  25 

\sbestos  asphalt-saturated  felt  (14  lb.  per  .-quare)   costs  $5  35  P<"f    "W  I*' 

Slate-surfaced  roofing  (red  and  greeni  in  rolls  of   108  sq  ft    cosU  $2  40  per 
roll  in  carload  lots  and  $2.65  for  smaller  quantities  ,     ^      »^  nn 

Shingles,  red  and  green  slate  finish,  cost  $5  75  per  square  in  carloads.  fb.OO 
in  sm;iller  quantities,  in  Philadelphia 


21 

22 

40 

45  50 

72   50 

77  20 

1060 
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HOLLOW  TILE— 

4x12x12  8x12x12  12x12x12 

Pt.  Paul              $056  $0   11  $0    162 

Cincinnati     086  .165  .218 

Seattle          09  1 75  30 

Los  .\ncples   0668  12  20 

New  Orleans 14  20  29 

LI  MBER— Price  per  M  in  carload  lots: 

12  x  12-In. 

. 8  X  8-In.  X  20  Ft.  and  I'nder 20  Ft.  and  Under 

Y.  P.                Fir            Hemlock        Spruce  Y.P                 Fir 

Cincinnati $37  00          $36  00  $41    00        $40  00 

Kansas  Citv..        38  00            40  50          $40.50          $38  50  43  00          42   50 

Seattle        '. .    .      24   50            24  50            24   50            24   50  24   50          24   50 

St   Paul    52  00            48  00            48  00  60  00 

Denver 43  00           33.50.  39  00 

1-In.  Rough,    10  In.  x   16  Ft.  2-In.  T.  and  V, 

and  Under  10  In.   x    16  Ft 

Y.P.                Fir            Ilrnilock  Y  P                 Fir 

Cincinnati      $43  00                               $39  00  $42   00          $38   00 

Kansas  Citv 45   50          $54  75            54  75  52  25            60   00 

Seattle         ■     24   50            24    50             24   50  24    50             24    50 

St.  i'aul        62  50            45  00            43  00  48  50 

Denver         43  25           32  50           32  50  35.00           31    00 


NAILS — -The  following  quotations  are  per  keg  from  warehouse: 
Mill  St 


Wire 
Cut 


Pittsburgh 

$3   50 

4   00 


Louis 

$4  37 

6  50 


Dallas 
$4  75 


Chicago 

$4   32 

4  47 


San 

Francisco 

$5  35 

6  75 


PORTLAND    CEMENT — These    prices    are    for    barrels   in    carload    lots. 


including  bags: 


New  York. 
Jersey  City. 
Boston   .  .  .  . 
Chicago.    .  . 
Pittsburgh 
Cleveland 
Denver 


Current 
$4  00 
3  64 
3  67 
3  05 
3  15 
3  32 
3  67 


One  Month  Ago 
$4  00 
3  64 
3  67 
2  45 
2  55 

2  72 

3  67 


One  Year  Ago 
$2  22 
2  16 
2  37 
2  21 
2  31 

2  44 

3  20 


LIME — -Warehouse  prices: 

Hydrated  per  Ton 


Finished 
New  York $17  50 


Common 
$14  50 


Lump  per  300- Lb.  Barrel 
Finished  Common 


$2.90 
2  35* 
1   80* 


Kansas  City 22  00 

Chicago        18  00  17  50 

St.  Louis   22  00  16.00 

Boston    22  20  18  20  3  65 

Dallas /..  16  50  

San  Francisco 20  00  ... 

St    Paul         25  00  19  00                    1   97* 

New  Orleans 19  74  16  45  19  47t 

Cincinnati      14  20  l3.2Ct 

Denver 26.25t 

Los  Angeles 22   00  18  00 J 

Seattle  25   00  

»  200-lb   barrels,     t  Per  180-lb   barrel.  J  Per  ton. 

.Vote — Refund  of  ICc.  per  cloth  bag,  amounting  to  $2  per  ton. 

LINSEED  OIL — These  prices  are  per  gallon 


$2  65 

2  20* 
I  10* 
I    75 

3  35 


11.951 
2   50* 

14  50: 
2   sot 


Raw  per  barrel $1    j') 

5 -gal.  cans 1    84 


•New  York- 
Current  One 

Year  Ago 

$1    25 

1    35 


-  Cleveland  — .         ' Chicago . 

Current       '  One  Current        One 

Year  Ago  Year  -\go 

$1    90          $1    25  $1    77        $1    22 

2.00            1    40  I    97          1    32 


WHITE  AND  RED  LEADS  in  500-lb.  lots  sell  as  follows  in  cents  per  pound : 


Current 


— Red 


^ -^White ~ 

1  Year  Ago    Current  I  Yr.  Ago 


lOO-lb.  keg 

25-  and  5C^lb.  kegs 

I2j-lb.  keg 

5-lb.  cans   

l-lb.  cans 


Drv 
14  00 
14  25 
14  50 


In  Oil 
14  50 

14  75 

15  00 


Drv 
12  25 
12  50 
12  75 
14  25 
14  25 


In  Oil 
12  50 

12  75 

13  00 

14  00 
14  50 


Dry 
and 
In  Oil 
14  00 
14  25 
14  50 

16  00 

17  00 


Dry 

and 

In  Oil 

12  50 

12  7> 

13  00 

14  50 
14  50 


MINING  AND  MF.LING  SUPPLIES 

HOSE 

Fire 

50-Ft.  Lengths 

Underwriters'  2S-in      85c.  per  ft. 

Common.  2J-in  401% 

Air 
Firhl  (Irade        Second  Grade        Third  Grade 
!-in   per  ft  $0  60  $0  35  $0.30 

Steam — Discounts  from  List 
Fir»t  gra<Ie  25%         Second  grade 30%         Third  grade 40% 

LEATHER  BELTINt;  —Present  discounts  from  list  in  the  following  cities 
ar>-  ak  follows: 

Medium    Grade  Heavy  Grade 

New  York                                                                              40%  35% 

8t    I>r.uis                                                                              40+5%  35% 

Chicago                                                                                   45':;  40  +  5% 

BirminKhsm                                                                       33'  35% 

Denvr                                                                                         40^;  30% 

Cincinnati                                                                          40— 10^>  40% 

RAWHIDE  LACING-  40— $%  off  list 

M\MI,A   ROPE      hoT  Top)-  emallir  than  J-in.  the  price  is   i    to   2e    extra; 
»  -.titii-s  amounting  to  lesu  than  600  ft    there  ih  an  extra  charpe  <  f  1c 

I  ■,!   fe«-t   p<T   pound  for  the  variouM  siies  is  as  follows;     {-in  ,  8  ft  , 

:  4).    1-in,3i.     Ii-in,2ft     lOiii.    li-in.,  2  ft    4  in      Following  is 

pri- '    [•'  I  p'.';f»d  for  |-in.  and  larger,  in  I  200-ft   coils; 

B'^ion      $0  34  Denver $0   36 

.Sew  York  36  Kansas  City 34J 

Cinrinnsti  33i  .San  Francisco  33 

Chi'  Mco  33  Seattle  34 

8t    I'aul  34  St    I-ouii  34J 


PACKING — Prices  per  pound: 

Rubber  and  duck  for  low-pressure  steam $0  99 

.Asbestos  for  high-pressure  steam f    76 

Duck  and  rubber  for  piston  packing | 

Flax,  regular .  .  . 

Flax,  waterproofed \ 

Compressed  asbestos  she.  t I 

Wire  insertion  asbestos  sheet [ 

Rubber  sheet 

Rubber  slitet,  wire  insertion 

Rubber  sheet,  duck  insertion 

Rubber  sheet,  cloth  insertion ..'..'..........'....'.'.'...' 

Asbestos  packing,  twisted  or  braided  and  graphited,  for  vaive  stems  and 

stuffing  boxes                                                 ....  l 

-Asbestos  wick,  ^-  and   l-lb.  balls \  . 

REFRACTORIES — Following    prices    are    fob.    works,    Pittsburgh: 

Chrome  brick        net   ton      $175   00 

Chrome  cement      net   ton  75 .  00 

C  ay  brick,    1st  quality  fireclay per    1 000  50   OO— $55   00 

Clay  brick,  2nd  quality per    1000  35   00—  40  00 

Magnesite,  raw      ton  30  00—   35  00 

Magnesite,  calcined      ton  32   00—   35   00 

Magnesite,  dead  burned    net   ton  32   00 —   35   00 

Magnesite  brick,  9  x  4i  x  2;  in    net    ton  110   OO—  1  25   00 

Sihca  brick      per    1000  50  00—60  00 

Standard  sire  fire  brick,  9  x  4i  x  2^  in.    The  second  quality  is  $4  to  $5  cheaper 
per  1000. 

St.  Louis — High  grade,  $55;    St.  Louis  grade,  $40. 

Birmingham — Fire  clay,  $50;  silica,  $50;  magnesite,  $110;  chrome,  $165. 

Chicago — Second  <iualitv,  $25  per  ton. 

Denver— Silica,  $35  per  1000. 

RAILWAY  TIES — For  fair  size  orders,  the  following  prices  per  tie  hold; 


7  In.  X  9  In. 
Material  by  8  Ft.  6  In. 

Chicago Plain  1    48 

San  Francisco Douglas  Fir — Green  1    35 

San  Francisco Douglas  Fir — Creosoted  2  70 

Prices  per  tie  at  Missour   railLs  ;  St.  Louis  prices  about  25c.  higher 


6  In.  X  8  In. 

by  8  Ft. 

1  33 

96 

1    92 


Untreated  .\  f;rade  White  Oak 

6x8x8 

No.  I    $0.70 

No.  2 80 

No.  3 90 

No.  4 98 

7x9x8  white   oak 

7x9x8    red  oak,  No.  4 80 


Untreated  A  Grade  Red  Oak 
6x8x8 

No.  1 $0  55 

No.  2 65 

No.  3 75 


No.  5. 


I   05 
.87 


65- 

.67^ 

.60 

57 

55      

38- 

.40 

.40 

38 

65      

45- 

.47 

.70 

65 

60      

.23 

.40 

.38 

42 

FLOTATION  OILS — Prices  of  oils  for  flotation,  in  cents  per  gallon,  in 
barrels:  , 

Chicago        . Denver 

In  In  Bbl.    In  C.;r- 

New  York    Bbl.       Car     Lots    load  I  ots 
Pure   steam-distilled   pine  oil,  sp.  gr. 

0.925-0.94 $0.65-$0.67J  $0.70  $0  65  $0.76     $C  62 

Pure  destructively  distilled  pine  oil.'. 

Pine  tar  oil,  sp.  gr.  1 .  02  =  1 .  035 

Crude  turpentine 

♦Hardwood  creosote,  sp.  gr.  0.96-0.99 
*  F.o.b.  Cadillac,  Mich. 

COTTON    WASTE — The   following   prices   are   in    cents   per   pound: 

. New  York  ^ 

Current  One  Year  Ago    Cleveland  Chicago 

White 11    OOto  13.00  13  00  16   50         12  00to16  50 

Colored  mixed 8   50to12  00  10.00  13  00         11    50  to  14.00 

WIPING  CLOTHS— Jobbers'  price  per  1000  is  as  follows; 

13ixl3}  13ix20i 

Cleveland $52  00  $58  00 

Chicago 48.00  50.00 

EXPLOSIVES — Price  per  pound  of  dynamite  in  small  lots  and  price  per  25 
lb.  keg  for  black  powder; 

Gelatin- 


New  '^'ork 
Boston 
Cincinnati    . 
Kansas  (  ity 

Seattle 

Chicago  . . . 
St.  Paul  . . . 
St.  Louis   .  . . 

Denver 

Dallas 

Los  Angeles . 


Low  Freezing 
20% 

$0  251 
.  I9{ 
.2U 


19| 
.20 
.20 

.22 


40'-; 

$0  3li 
.28J 
.23J 
.271 
.25i 
.23J 
.271 
.24 
.26 
.33J 
.29 


60 '7 
$0  381 
.35i 
.291 
.341 
.'325 
.34 
.341 

.33 
.40 
.37 


.421 
.441 


441 
.43 
50 


Black 

Powder* 

$2  50 


3  05 


CHEMICALS 


30c. 


per 


Denver,    44c.; 


SODIUM   CYANIDE— New    York   pric 
Chicago,     31ic.;   St.  Louis.  35c. 

SODIUM  SULPHIDE-  In  New  York  the  price  per  pound  is  SJc.  for  con- 
centrated, 4}c.  for  crystals.  The  St.  Louis  price  i.s  9jc.  for  concentrated,  20c.  for 
fused;  the  Chicago  price  is  75c.  for  concentrated,  3jc.  for  crystals.  Concen- 
trated comes  in  500-lb.  drums,  the  crystals  in  440-lb.  bbl. 

ZIN(^  DUST — For  350  mesh  the  New  York  price  is  16c.  per  lb.;  Chicago, 
16(.;    Denver,  14e.  f.o.b.  Pueblo;  St.  Louis,  16c. 

ALUMINUM  DUST— Chicago  price  is  $1   65  ix  r  lb. 

MINERS'   LAMP  CARBIDE — Prices  net  fob.  cars  at  warehouse  points. 


East   of  the   Mississippi,   Noi 

Chattanooga 

Southeastern  portion  I'    B.  A 

Texas  (except  V.\  Pasot 

Kl  Paso,  Texas 

Denver,  Colo. 
We.<t  Co(i»t 


Union 
100- Lb.  Drums 

Per  Ton 
of 

$106  00 
115  50 
.  124  00 
126  00 
124  00 
129  00 


Cameo  Union 

100-Lb.  Drums  25-Lb.  Drums 


Per  Ton 

$101  00 
no  30 
119  00 
121  00 
119  00 
124   00 


Per  Drum 

M  52 
1  63 
1  74 
1  77 
I  74 
1   81 
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The  "S-A"  Unit  Carrier 

An  "S-A"  Belt  Conveyor  consists 
of  an  endless  belt  running  over  a 
series  of  "S-A"  Unit  Carriers.  These 
Unit  Carriers  are  ball-bearing  and 
long  wearing  without  attention  of  any 
kind.  They  are  standardized  so  that 
"S-A"  Standard  Belt  Conveyors  can 
be  adapted  to  a  wide  variety  of  con- 
ditions. 


"S-A"  BELT 
CONVEYORS  FOR 
HANDLING  ORE 

These  illustrations  show 
a  typical  installation  of 
"S-A"  Belt  Conveyors  for 
Handling  Ore  for  some 
of  the  bigger  mining  com- 
panies. These  conveyors 
aggregate  582  ft.  in  length 
and  are  each  26  in.  wide. 
They  handle  900  tons  of 
ore  per  8  hour  day  from 
the  crushers  to  the  bins. 
Their  operation  is  con- 
trolled bv  one  man. 


Write  for  Complete  Infortiiatioji 


Stephens-Adamson  Manufacturing  Co. 

Conveying,  Screening  and  Transmission  Machinery 

Aurora  Illinois 


"»0   Chur<h    St       NKW    ^OKK 

Fir-t    .National    liaiik    lil.li.'.     CHICAGO 

7!i   .Milk    Si.     HO.STON     .MASS 

H.    W.    01iv<T    JJI.lK..    i'lTTSIilK*;!! 

803  Fi-ili-ral   Bank   Hltiie..  ST.   LOUIS    MO 


BRANCH   OP'FICES: 


1st   National    Rank    lil.li..    lH'NTINCiTON.    W.    VA. 
X-M    Dime   Hank    lildsr.,    DKTROIT.    MICH. 
.11  tl    Stair    Hkli,'..    TORONTO,    CANADA. 
H'.'   KaHt  Third  St..   LOS  ANGELES. 
.■)<).$    Dooly    Block.    SALT   LAKE   CITY. 
AtiHtraliaii  A(f<-nt — Arthur  LeplaHtrier  &  Co.,  Circular  Quay  East.   Sydney. 
South    Africati   \mi\X — J,   MacG.   Love  &  Co..  Limited.    1    and   .{    London    Houho.    Lovcday   St..   Johannesburg. 
C.  S.  ChriHtenHcn  a/s,  Post  Box  8.').  Kristiania.  Norway. 


Engineering  and  Mining  Journal 


/'> 


Volume  106 


December  21,  1918 


Number  25 


FIG.    1.      SHAFT    COLLAR    SHOWLVG   SELF-CLOSING   GUARD    GATES 

Safeguarding  the  Mine  Shaft 


By  D.  E.  CHARLTON 


Accidents  attributable  to  operations  connected 
with  shafts  form  a  considerable  proportion  of 
those  occurring  in  or  around  mines.  Forming  a 
connecting  link  between  the  surface  and  under- 
ground worJcings,  not  only  is  it  necessary  that 
extreme  care  be  used  in  the  sinking  and  con- 

INASMUCH  as  the  shaft  is  an  essential  part  of 
underground  mine  equipment,  it  is  necessary  that 
considerable  attention  be  given  to  safeguarding 
it  properly;  and  the  study  of  mine-shaft  accidents, 
the  correction  of  wrong  practices,  and  the  introduc- 
tion of  various  types  of  accident-preventing  devices 
have  done  much  to  reduce  the  number  of  accidents 
at  or  in  shafts.  There  is,  perhaps,  a  tendency  on 
the  par-t  of  many  operators  to  feel  that  because  some 
shafts  are  of  temporary  duration,  and  serve  as  a  means 
of  extraction  for  a  small  tonnage,  little  attention  need 
be  given  to  matters  of  safety,  and  that  the  expense 
involved  is  out  of  proportion  to  the  operation,  but 
the  small  mine  can  be  successfully  and  economically 
provided  with  proper  safeguards,  and  the  men  taught 
the   necessary   regulations,    and   both    of   these   efforts 


struction  of  a  shaft,  but,  upon  its  completion, 
it  is  essential  that  certain  practices  be  adopted, 
the  aim  of  ivhich  is  to  prevent  accidents.  The 
article  deals  in  a  general  way  with  protective 
measures  that  may  be  applied  in  shafts,  both 
mechanical   safeguards    and   safety   regulations. 

will  result  in  worth-while  returns  to  the  operator.  An 
expensive  shaft  equipment,  provided  with  elaborate 
safeguards,  is  undoubtedly  an  effective  sight  to  the 
visitor,  but  the  results  in  accident  prevention  may  be 
just  as  satisfactory  at  a  smaller  shaft,  and  with  less 
expense,  if  the  right  sort  of  cooperation  is  obtained 
between  the  men  and  the  management. 

The  various  types  of  headframes  permit  of  a  diversity 
of  methods  of  safeguarding,  but  in  general  it  may  be 
said  that  proper  guard  rails  and  toe  boards  should  be 
supplied  on  all  stairways  and  platforms.  These  may 
be  of  lumber  or  standard  iron  pipe,  although  for  per- 
manency and  durability  the  latter  is  to  be  recommended. 
If  the  shaft  is  of  the  straight  skip-dump  type,  and 
includes  a  bin  into  which  the  ore  is  dumped,  the  worker 
at  the  chutes  should  be  protected  from  rocks  and  other 
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falling  material,  and  the  platforms  from  which  he 
operates  should  be  substantially  braced  and  provided 
with  guard  rails.  The  use  of  a  cage  in  ore  hoisting 
precludes  the  above-mentioned  protection  to  an  extent, 
but  makes  other  guards  necessary,  and  much  of  the 
safety  that  may  accompany  the  operation  of  hoisting 
depends  on  the  cage  rider  or  top-man. 

Electric  Haulage  on  Stockpiles  Requires 
Special  Safety  Provisions 

The  stockpile  trestle  should  be  provided  with  suffi- 
cient light  for  night  work.  Switches  and  frogs  should 
be  blocked,  and  ample  provision  made  in  the  matter 
of  guard  railings.  In  electric  haulage  systems,  the 
motors  should  be  equipped  with  proper  safety  devices 
and  continuous-ringing  bells  should  be  supplied.  Most 
standard  makes  of  motors  include  all  that  is  necessary 
in  that  line,  but  many  excellent  devices  to  overcome 
local  conditions  have  been  installed  to  meet  individual 
and  special  circumstances.  One  that  is  worthy  of  men- 
tion is  an  iron  plate  that  forms  a  roof  over  the  motor 
operator  and  is  used  to  good  advantage  where  it  is 
necessary  that  the  motor  pass  by  the  dumping  plate 
in  the  headframe  where  there  is  danger  of  loose  chunks 
falling  and  striking  the  motorman. 

Types  of  Guards  at  Shaft  Collars 

The  shaft  collar  should  present  a  neat  appearance 
and  be  a  special  study  from  a  safety  standpoint,  for 
here  it  is  necessary  to  guard  not  only  the  mine  worker 
but  the  passer-by.  Fig.  1  shows  an  excellent  manner 
of  guarding  a  shaft  collar.  As  illustrated,  the  entrances 
to  the  two  hoisting  compartments  and  to  the  ladderway 
are  provided  with  self-closing  iron  gates  that  must  be 
unlatched  before  being  opened.  A  sheet-steel  fence 
surrounds  the  shaft  and  presents  a  pleasing  effect. 
The  ladderway  compartment  is  completely  covered  with 
a  semicircular  iron  roof,  so  that  men  will  be  protected 
from  falling  objects  while  entering  or  leaving  the 
ladderway.  Fig.  2  shows  another  type  of  ladderway 
housing,  and  offers  substantial  protection  from  falHng 
material.  At  the  left  of  the  photograph  is  shown  a 
type  of  wooden  shaft-guard  gate  that  will  be  found 
serviceable  and  which  may  be  installed  at  small  expense. 

Safety  signs  may  be  posted  to  excellent  advantage 
about  the  headframe,  where  they  will  serve  as  a  re- 
minder to  the  men  entering  the  mine.  Signs  forbidding 
riding  on  the  skip,  those  calling  attention  to  the  danger 
of  falling  objects,  and  others  of  a  similar  nature  should 
also  be  conspicuously  posted. 

Comfort  as  Well  as  Safety  Should  Be  Considered 
IN  Placing  of  Ladders 

The  best  practice  in  placing  shaft  ladders  is  to  ex- 
tend them  at  least  four  feet  above  sollars  or  landings, 
and  they  should  be  placed  at  least  four  inches  from  the 
side  of  the  shaft  timber,  to  allow  a  good  handhold  or 
foothold.  Where  it  is  not  practicable  to  extend  the 
ladders,  iron  staples  should  be  used,  and  these  will  serve 
as  well.  Steel  or  wooden  ladders,  or  a  combination  of 
both  steel  and  wood,  may  be  used,  but  the  essential 
points  are  that  they  should  be  kept  in  repair  and  sub- 
stantially supported.  A  12-in.  tread  will  be  found  the 
easiest,  and   an   inclined   ladder  will  be  less   fatiguing 


than  a  vertical  one.     Sollars  should  be  placed  at  least 
25  ft.  apart  in  vertical  shafts  and  should  be  kept  clear  4 
of    obstructions    at   all    times. 

Separating  the  Ladderway  From  the  Hoist 

Compartment 

All  ladderways  should  be  properly  separated  from  the  ' 
hoisting  compartments,  either  by  boarding  them  off 
completely  or  placing  heavy  wire  screening  over  the 
aperture.  The  latter  practice  is  to  be  preferred,  as 
it  interferes  less  with  the  ventilation.  It  is  recom- 
mended that  wherever  possible  electric  lights  be 
installed  throughout  the  length  of  the  ladderway  com- 
partment, and  this  is  particularly  advisable  where  the 
shaft  is  dry,  for  the  carrying  of  lights  through  the 
shaft  may  then  be  prohibited  and  one  source  of  danger 
from  fire  eliminated.     At  one  dry  shaft  with  which  I 


FIG.    2.      LADDERWAY   HOUSING   AT   SHAFT   COLLAR 

am  familiar  a  coil  of  two-inch  pipe  connected  to  a  main 
water  line  was  placed  directly  below  the  collar  of  the 
shaft,  encircling  the  two  hoistways  and  the  ladder 
compartment.  The  pipe  was  perforated,  so  that  when 
the  valve  was  turned  on,  at  regular  periods,  the  water 
could  run  down  and  thoroughly  wet  the  timbers. 

Power  wires  should  be  carefully  boxed  or  carried 
down  the  shaft  in  conduits  and  placed  in  one  corner 
of  the  ladderway  compartment,  away  from  the  ladder 
side.  Steam  pipes  should  be  covered,  although  this 
will  usually  be  done  as  a  matter  of  steam  conservation. 

At  shaft  stations  it  is  essential  to  safety  that  suffi- 
cient light  be  provided,  and  this  is  also  an  advantage 
in  facilitating  operations.     The  station   is  necessarily 
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the  underground  gathering  place  for  the  men,  and, 
unless  a  pump  room  is  provided,  it  is  advisable  that 
first-aid  material,  stretchers,  and  similar  equipment 
always  be  available  here.  The  use  of  mine  telephones 
is  becoming  almost  universal  in  the  larger  mines,  and 
usually  each  station  is  provided  with  an  instrument. 
It  seems  hardly  necessary  to  say  that  the  system  of  bell 
signals  for  the  hoisting  or  lowering  of  the  skip  or  cage 
should  be  posted  in  a  conspicuous  place  on  each  level. 
Shaft  gates  at  stations  are  an  absolute  necessity,  and 
in  some  instances  the  mine  management  has  not  been 
satisfied  with  a  low  gate  or  bars,  but  has  placed  sec- 
tional wooden  doors  which  cover  the  complete  opening 
to  the  shaft.  Where  this  procedure  interferes  with 
ventilation,  the  practice  is  to  use  a  door  made  of  heavy 
wire  mesh,  reinforced  with  strap  or  band  iron. 

Safeguarding  the  Skip  Pit 

In  the  skip  pits  or  at  the  loading  chutes  in  the 
shaft,  a  run-around  should  be  provided  so  that  the  skip 
tender  will  not  have  to  cross  the  shaft  at  any  time. 
Cleaning  out  the  skip  pit  is  dangerous  work,  but  may 
be  made  perfectly  safe  by  the  installation  of  a  door 
or  doors  that  will  completely  cover  the  hoisting  com- 
partments directly  above  the  skip  pit.  They  may  be 
hinged  on  one  side  of  the  shaft,  operated  by  a  counter- 
weight and  pushed  back  against  the  shaft  wall  when 
not  in  use. 

Regulations  regarding  the  hoisting  or  lowering  of  the 
skip  or  cage,  loading  or  unloading  material,  and  respect- 
ing the  number  of  men  permitted  on  the  cage  vary 
with  different  localities,  but  all  have  been  evolved  after 
a  careful  study  of  conditions  and  are  intended  to  pre- 
vent accidents.  Many  of  the  points  discussed  in  this 
article  have  already  been  mentioned  in  the  Journal  and 
other  publications,  and  there  is  much  more  that  may  be 
said  about  safe  practices  in  the  maintenance  and  oper- 
ation of  mine  shafts.  The  last  ten  years  have  seen  no- 
table development  in  mine-accident  prevention  in  this 
country,  but  much  remains  to  be  done  and  still  greater 
improvement  and  progress  can  be  achieved  by  coopera- 
tion and  discussion. 


Camp  Bird,  Ltd. 

The  annual  report  of  the  directors  of  Camp  Bird, 
Ltd.,  indicates  that  no  ore  was  mined  during  the  fiscal 
year  ended  June  30,  1918,  and  that  the  mill  buildings, 
together  with  their  machinery,  were  sold  for  $39,000. 
The  only  revenues  were,  $20,962,  which  resulted  from 
interest  on  bank  deposits  and  rentals  of  ore-bearing 
ground,  and  S820,122  received  as  dividends  on  shares 
of  the  Santa  Gertrudis  Co.,  Ltd.,  owned  by  the  Camp 
Bird,  Ltd. 

A  new  tunnel  is  being  driven  a  distance  of  two  miles 
to  tap  the  Camp  Bird  vein  at  depth.  The  ventilation 
of  the  tunnel  is  of  vital  importance  and  will  be  obtained 
from  Shaft  No.  3  on  the  Camp  Bird  vein  by  a  raise 
connecting  with  the  ninth  level,  which  should  be  fin- 
ished in  January,  1919.  The  cost  of  establishing 
natural  ventilation  will  be  paid  by  the  tunnel  company, 
although  the  cost  of  maintaining  the  Camp  Bird  upper 
workings  in  a  condition  affording  air  circulation  will 
fall  upon  the  Camp  Bird,  Ltd.,  during  its  period  of 
activity.     The  object  of  the  tunnel  is  to  cut  the  Camp 


Bird  vein  at  depth,  and  this  point  was  reached  June  1 
at  a  distance  of  11,000  ft.  from  the  mouth  of  the  tunnel 
and  300  ft.  further  than  was  originally  estimated.  The 
time  required  to  perform  the  work  was  within  the 
estimate,  but  the  cost,  owing  to  labor  conditions,  far 
exceeded  expectations. 

New  buildings  have  been  erected  which  afford  ample 
protection  against  storm  and  with  a  minimum  of  fire 
risk.  Natural  ventilation  should  be  available  by  Janu- 
ary, and  at  that  time  the  territory  opened  by  the  new 
tunnel  will  become  available  for  exploration. 


Combined  Lubricating  Oil  Tank 
And  Feeder 

By  L,  v.  Lauther 

An  efficient  oil  tank  and  feeder  can  be  made  at  almost 
any  mine  shop  by  means  of  a  length  of  flange  pipe  of 
large  diameter,  as  illustrated.     The  joint  of  pipe   is 


lubricating  oil  tank  and  feeder 

mounted  vertically  upon  a  concrete  base  and  is  closed 
at  top  and  bottom  by  means  of  gasketed  flange  plates. 
A  gage  glass  is  provided  near  the  upper  part  of  the 
tank,  and  a  valve  connection  made  at  the  top  and  pro- 
vided with  a  funnel.  A  drain  cock  B  is  similarly  pro- 
vided at  the  bottom.  By  drilling  and  tapping  in  pipe 
connections  above,  as  at  C  and  below  as  at  D,  oil  partly 
filling  the  tank  thus  made  will  be  forced  upward  and 
out  by  water  under  pressure  admitted  through  the  valve 
E.  By  regulating  this  pressure,  oil  will  flow  out  through 
C,  where  it  can  be  distributed  through  the  various  en- 
gines and  machines  as  required.  The  valve  shown  in 
detail  is  inverted  into  the  bung  of  the  oil  barrel,  and 
by  partly  draining  the  tank  and  regulating  the  drip 
from  the  spigot  the  oil  tank  is  filled.  On  account  of  the 
height  of  such  a  tank,  it  is  most  conveniently  placed  in  a 
cellar  where  the  barrels  can  be  discharged  from  the  main 
floor.  Such  an  apparatus  is  superior  in  economy  of  both 
labor  and  oil  to  intermittent  oil  drawing  from  a  barrel 
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Mosquito  Elimination  and  Malaria  Prevention 


By  C.  N.  HARRUB 


The  work  of  most  mining  engineers  carries  them 
aivay  from  the  beaten  track — to  districts  where 
they  have  often  to  grapple  loith  problems  of 
varied  character,  hygienic  as  ivell  as  technical. 
The  mosquito — either  the  malaria-carrying 
anopheles  or  a  member  of  one  of  the  compara- 
tively harmless  but  none  the  less  pertinacious 
types — is  nbiquitous,  and  may  be  responsible  for 
more  disorganization  and  blasphemy,  in  propor- 
tion to  its  size,  than  the  proverbial  "bull  in  a 
chiiia  shop."  A  reiteration  of  the  essential  factors 
for  the  elimination  of  the  pest  tvill  serve  a  useful 
purpose,  and  will  draw  attention  to  the  simplicity 
of  the  fundamental  precautions  to  be  observed, 

THE  course  of  procedure  to  follow  in  endeavoring 
to  reduce  malaria  is  to  break  the  line  of  trans- 
mission from  patient  to  healthy  person.  As  it  is 
definitely  known  that  malaria  is  transmitted  only 
through  the  agency  of  mosquitoes,  this  is  the  logical 
point  of  attack.  No  mosquitoes,  no  malaria.  Hence  the 
elimination  of  malaria  reduces  itself  to  a  question  of 
eradication  of  the  mosquito.  This  is  best  accomplished 
by  making  it  impossible  for  mosquitoes  to  breed. 

The  first  three  stages  of  the  life  of  a  mosquito — the 
egg,  the  larva,  and  the  pupa — are  spent  in  water,  and 
without  water  it  is  impossible  for  mosquitoes  to  propa- 
gate. The  problem  is  thus  to  eliminate  water,  or  to 
render  it  unfit  for  mosquito  breeding.  This  may  be  ac- 
complished in  one  of  four  different  ways,  but  in  practice 
it  may  be  found  necessary  to  employ  all  these  to  achieve 
satisfactory  results.  The  four  methods  are  drainage, 
oiling,  fish  control,  and  larvicides. 

Training  Streams 

As  mosquitoes  breed  in  running  water  as  well  as  in 
stagnant  pools,  steps  should  be  taken  to  arrest  develop- 
ment before  the  adult  insect  is  produced.  This  pre- 
ventive work  should  consist  in  cleaning  the  channels  of 
all  obstructions,  straightening  the  course,  and  regrad- 
ing  the  beds  so  as  to  confine  the  water  to  as  narrow 
a  stream  as  possible,  to  insure  maximum  rate  of  flow. 
Diflficulty  is  sometimes  encountered  in  this  work,  espe- 
cially in  low  flat  ground.  The  stream  banks  should 
be  clean  cut,  and  all  obstructions  removed  to  minimize 
the  chance  for  floatage  to  collect,  and  also  to  provide  an 
edge  which  minnows  may  approach.  Depressions  in 
which  water  may  pool  and  produce  mosquitoes  should 
be  filled  so  that  the  water  will  drain  off. 

Construction  of  Ditches 
Open  ditches,  where  necessary,  should  be  as  straight 
as  possible,  and  should  have  clean-cut  slipping  edges 
and  narrow  bottoms.  The  main  ditch  should  be  dug 
first,  and  then  such  laterals  as  are  found  necessary.  In 
joining  a  lateral  to  the  main  ditch,  it  should  be  given 
a  down-stream  direction,  to  prevent  the  deposition  of 


•From  a  paper  pn-H'-ntod  b'-fore  iho  oily  hf^'ilth  officers  of  Florida 
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silt  and  sand  at  the  junction.  In  some  cases,  where  the 
maintenance  of  open  ditches  is  too  expensive,  it  is  found 
advantageous  to  line  them,  or  portions  of  them,  with 
concrete,  not  necessarily  for  their  full  depth,  but  just 
the  bottom  and  a  small  distance  up  the  sides.  Lined 
ditches  are  more  easily  cleaned,  but  care  must  be  taken 
to  provide  suflficient  anchorage  so  that  the  lining  will 
not  be  washed  out. 

Drainage,  Filling,  and  Maintenance 

Tile  pipe  may  be  used  in  subsurface  drainage,  the 
object  being  to  lower  the  water  table,  so  that  storm 
water  will  be  more  rapidly  absorbed  by  the  ground.  It 
is  also  used  to  intercept  seepage  from  hillsides.  Where 
the  collection  of  water  cannot  be  economically  drained, 
filling  must  be  resorted  to,  but  if  the  area  is  too  large 
it  may  be  partly  filled,  so  that  the  reduced  water  area 
may  be  controlled  more  easily.  As  a  rule,  draining  is 
more  satisfactory  and  cheaper  than  filling.  Under 
maintenance  come  any  measures  necessary  to  keep  the 
ditches  in  their  most  efficient  condition,  such  as  re- 
moval of  collections  of  debris,  regrading,  and  other  up- 
keep provisions.  Vegetation  will  grow,  and  must  be 
removed,  and  in  ditches  which  always  contain  water, 
aquatic  growths  and  algse  often  have  to  be  combated. 
In  such  cases  copper  sulphate  will  be  found  useful. 
Ditches  should  be  inspected  at  frequent  intervals  to 
see  that  they  are  free  from  obstructions,  and  records 
should  be  kept.  These  should  show  the  work  performed 
and  the  materials  used,  so  that  costs  may  be  figured. 
It  is  well  to  have  a  map  of  the  area,  with  the  locations 
of  all  ditches  shown  on  it. 

Oiling  Practice  in  Mosquito-Control  Work 
Oiling  may  be  used  as  a  supplementary  control 
measure  when  funds  for  proper  drainage  are  not  avail- 
able, or  until  drainage  work  can  be  carried  out.  The 
object  of  oiling  is  to  kill  the  larvae  before  they  can  de- 
velop into  mosquitoes,  and  also  to  render  the  water 
disagreeable  to  the  mosquitoes,  so  that  they  will  not 
deposit  their  eggs  in  it.  The  oil  should  spread  well,  so 
as  to  form  a  thin  film  over  the  surface  of  the  water. 
Many  kinds  of  oil  are  effective  in  this  work,  ranging 
in  density  from  that  of  kerosene  to  that  of  crude  oil. 
The  former  has  been  used  extensively,  and  has  some 
advantages  over  some  of  the  other  grades.  It  forms  a 
thin  film,  spreads  rapidly,  and  is  easily  obtained.  Its 
chief  objection  is  that  it  evaporates  quickly,  but  to 
overcome  this  feature,  it  may  be  added  to  a  heavier  oil, 
the  mixture  being  so  proportioned  that  it  works  well  in 
the  sprayers  and  readily  forms  the  film  on  the  surface 
of  the  water.  The  percentage  of  kerosene  in  the  mix- 
ture varies  considerably,  and  may  be  as  high  as  75  to 
80%.  The  film  is  more  permanent  with  such  a  mixture 
than  with  kerosene  alone. 

Oil  may  be  applied  successfully  to  pools,  ditches, 
streams,  and  edges  of  ponds  and  rivers.  It  should  also 
be  used  in  such  containers  as  fire  barrels  and  similar 
storage  places.  In  ponds  or  streams  of  large  size  it  is 
unnecessary  and  useless  to  endeavor  to  cover  the  entire 
area,  because  the  larva>  are  seldom  found  in  the  deep 
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water,  and  because  a  film  of  large  dimensions  will  be 
easily  broken  up  by  wind  action  and  driven  to  one  side. 
Wherever  oil  is  used,  care  should  be  taken  to  see  that 
all  debris,  such  as  floatage  and  weeds,  is  cleared  out. 
The  efficiency  of  the  oil  film  depends  entirely  on  its 
continuity,  and  if  grasses  or  weeds  and  sticks  are  left 
penetrating  the  water  surface,  they  not  only  interfere 
with  the  spreading  of  the  film,  but  the  film  will  not 
I  come  in  contact  with  them  at  the  water  surface.     A 

I  Ismail  annular  space  is  left  around  each  grass  or  stick. 
'  j  and  here  the  larvae  may  come  to  breathe.    An  excessive 

I I  amount  of  oil  will  sometimes  overcome  this  difficulty, 
ii  but  this  method  is  too  expensive  for  general  practice. 

Methods  of  Applying  Oil 

Oil  may  be  applied  in  any  of  a  number  of  ways,  for 
example,  by  means  of  a  common  garden  sprinkling  pot, 
a  knapsack  sprayer,  a  drip  can,  a  small  bundle  of  oil- 
soaked  cotton  waste,  a  sprayer  from  a  boat,  or  thrown 
from  a  small  dipper.  This  last  method  is  only  a  make- 
shift, is  wasteful  of  oil,  and  should  never  be  considered 
as  a  permanent  method  of  distribution. 

The  field  of  usefulness  of  the  sprinkling  pot  is  lim- 
ited to  small  areas,  where  all  parts  are  easily  accessible. 
The  knapsack  sprayer  is  best  for  general  use.  It  in- 
creases the  range  over  which  the  oil  may  be  spread,  the 
operator  being  able  to  cover  a  radius  of  20  ft.,  if  de- 
sired. The  can  holds  5  gal.,  and  is  carried  on  the  back 
of  the  operator,  thus  leaving  both  hands  free  when 
not  operating  the  sprayer.  This  is  a  great  advantage 
when  traveling  over  rough  ground.  Drip  cans  are  used 
on  small  streams.  The  can  is  placed  about  3  or  4  ft. 
above  the  water  level  so  that  the  force  of  the  fall  will 
break  up  the  drop  of  oil  and  immediately  spread  it  out 
in  the  required  film.  The  rate  of  dripping  depends  on 
the  size  of  the  stream  and  its  velocity.  In  a  small 
stream,  a  foot  or  so  in  width,  10  to  20  drops  per  minute 
will  usually  suffice.  On  larger  streams  as  many  as  60 
drops  per  minute  may  be  required.  This  is  a  matter 
which  should  be  determined  by  trial.  Whenever  pos- 
sible, it  is  best  to  place  the  drip  can  so  that  the  oil  falls 
on  a  rather  swift  part  of  the  stream.  This  aids  in 
breaking  up  the  drop,  which  then  spreads  out  over  the 
quieter  water  below.  Various  kinds  of  drip  cans  are 
used,  different  kinds  of  oil  requiring  different  methods 
of  handling. 

The  oil-soaked  cotton  waste  is  used  on  streams  where 
the  flow  is  too  small  to  require  the  use  of  a  drip  can. 
The  waste  is  dipped  in  the  oil  and  then  squeezed  just 
enough  to  stop  the  dripping.  It  is  then  fastened  by 
wire  in  the  bed  of  the  stream  at  its  headwaters.  The 
oil  gradually  works  out  and  forms  the  required  film.  It 
will  serve  for  about  a  week  and  must  then  be  re-dipped. 
Hand  pumps  and  sprayers  are  used  in  small  flat-bot- 
tomed boats  to  spray  the  edges  of  streams,  lagoons, 
and  similar  places,  where  drainage  cannot  be  economi- 
cally employed. 

Fish  Control 

In  certain  localities,  malaria-control  work  is  materi- 
ally assisted  by  fish.  The  top-feeding  minnow  is  the 
deadly  enemy  of  the  mosquito  larvae;  and,  if  given  a 
little  assistance,  will  often  entirely  prevent  the  develop- 
ment of  mosquitoes  in  a  pool.  It  is  necessary  to  keep 
clean  and  smooth  edges  on  the  pool  or  stream,  and  to 


remove  all  floatage  in  which  the  wigglers  may  hide. 
Small  pools  may  be  stocked  with  these  minnows,  and 
oiling  thereby  rendered  unnecessary.  Such  pools  should 
be  inspected  frequently  to  be  sure  that  the  fish  control 
IS  effective. 

Larvicides 

Under  certain  conditions  larvicides  may  be  used  in 
malaria-control  work,  but  as  a  rule  they  are  less  satis- 
factory and  more  expensive  than  draining  or  oiling. 
Larvicides  are  poisonous,  and  they  should  therefore  be 
used  with  care  and  discretion.  They  may  kill  fish  and 
other  aquatic  life  if  applied  too  freely,  and.  by  thus 
destroying  the  top  feeding  minnows,  destroy  one  of  the 
best  natural  agents  in  mosquito  control.  A  larvicide  may 
be  used  to  best  advantage  in  such  containers  as  fire 
barrels,  where  it  cannot  injure  stock  or  kill  forms  of 
life  other  than  those  for  which  it  is  intended.  One 
feature  in  favor  of  some  larvicides  is  that  one  applica- 
tion is  sufficient  for  a  whole  season,  or  until  the  water 
is  changed.    Such  a  one  is  niter  cake. 

Prophylaxis  and  Screening 

In  addition  to  the  mentioned  methods  of  control, 
which  are  designed  to  eliminate  the  mosquito,  prophy- 
laxis and  screening  may,  in  certain  cases,  be  used  to 
advantage.  In  prophylactic  work  quinine  is  used.  The 
dose  varies  with  the  object  in  view,  a  larger  one  being 
more  to  produce  immunity  than  to  simply  ward  off  the 
disease.  It  has  been  used  very  effectively  in  Italy 
among  the  rural  population.  For  the  10  years  preced- 
ing 1902  the  average  annual  death  rate  was  above 
14,000.  At  that  time  quinine  prophylaxis  was  started, 
with  the  result  that  in  10  years  the  rate  had  been  re- 
duced to  a  little  over  3000,  or  about  25%  of  the  former 
figure.  As  no  other  means  of  control  were  employed 
during  this  time,  quinine  must  be  given  the  credit  for 
this  reduction.  It  has  also  been  used  with  equally  good 
results  in  all  tropical  countries. 

Screening  of  houses  should  be  done  in  all  malarial 
localities,  but  cannot  be  considered  by  itself  as  an  efl!i- 
cient  method  of  control. 


Tin  and  Tungsten  Ore  in  Siam 

According  to  an  official  estimate,  the  Siamese  output 
of  metallic  tin  for  1917  was  about  142,000  piculs  (9466 
short  tons),  as  compared  with  151,175  piculs  (10,078 
tons)  for  the  fiscal  year  1916,  says  Commerce  Reports. 
The  Siamese  government  collects  a  royalty  on  tin  and 
tin  ore  amounting  to  about  25%  of  the  market  price  in 
Singapore,  the  fluctuation  in  value  at  the  latter  place 
being  adjusted  and  the  rate  reckoned  according  to  a 
"royalty  scale"  published  in  the  Siamese  government 
Gazette  from  time  to  time.  A  recent  issue  of  this 
Gazette  contained  a  notice  of  an  extension  of  the  "roy- 
alty curve"  to  meet  the  increased  price  of  tin. 

The  approximate  quantity  of  tungsten  ore  recovered 
during  1917  was  12,000  piculs  (800  short  tons),  against 
8769  piculs  (584  tons)  in  the  previous  year.  A  recent 
order  in  the  government  Gazette  announced  that  the 
royalty  on  tungsten  ore,  which  was  previously  collected 
at  the  same  rates  as  in  force  on  tin  ore,  had  been  re- 
duced to  10%  ad  valorem. 


Remember  the  Comfort  Fund  of  the  27th  Engineers. 
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Free  Acid  Determination  in  Presence 

Of  Metallic  Salts 


By  LOUIS  F.  CLARK* 


The  acid  leaching  of  copper  ores  is  rapidly  be- 
coming statidard  practice  cls  an  efficient  method 
of  extraction,  and  the  determination  of  free  acid 
in  solutions  containing  metallic  salts  is  thus  of 
considerable  interest.  The  determination  is  a  dif- 
ficult one,  and  the  ordinary  direct  titration  vnth 
alkali  is  unreliable.  Textbooks  ignore  the  sub- 
ject; and  the  publication  of  the  following  paper, 
which  deals  with  a  specialized  method  of  estima- 
tion, and  is  accompanied  by  extensive  informor- 
tion  of  a  practical  nature,  should  be  a  welcome 
addition  to  the  available  literature  on  the  control 
of  operations  in  the  wet  metallurgy  of  copper. 

THE  accurate  and  rapid  determination  of  free 
acid,  usually  sulphuric,  in  the  presence  of  metal- 
lic salts,  has  long  been  an  interesting  problem. 
The  contribution  on  the  subject  which  the  present  paper 
offers  is  made  not  because  it  is  thought  to  be  a  definite 
and  ultimate  solution  of  the  problem,  but  because,  by  the 
procedure  described,  satisfactory  results  have  been  ob- 
tained in  Chile,  and  in  the  belief  that  others  may  find 
it  equally  helpful. 

The  determination  of  free  acid  alone  is  readily  ef- 
fected by  the  aid  of  indicators,  which  show  a  change  of 
color  at  the  neutral  point,  or  thereabout.  If  a  solution 
contains,  besides  free  acid,  metallic  salts,  then  either 
the  color  change  of  an  indicator  is  obscured,  or  it  is 
impossible  to  determine  the  true  end  point,  because  the 
hydrolyzation  of  weak  base  salts  permits  precipitation, 
and  such  salts  may  be  reported  as  free  acid.  Further, 
solutions  in  which  free-acid  content  is  desired  may  be 
dirty  or  turbid  with  suspended  matter.  It  may  even 
be  undesirable  to  attempt  filtration,  because  of  acid 
consumption  in  attendant  oxidation.  On  the  other 
hand,  when  such  solutions  are  clear,  or  may  be  made  so, 
the  usual  methods  for  the  determination  of  free  acid 
take  advantage  of  the  very  fact  of  incipient  precipita- 
tion of  weak  bases,  and  the  solutions  are  titrated  to  a 
permanent  turbidity  rather  than  to  the  color  change  of 
an  indicator. 

Use  of  Alcohol  in  Acid  Titration  Work 

In  most  solutions  of  this  sort  the  color  imparted  by 
the  metallic  salts  is  not  in  itself  sufficient  entirely  to 
obscure  the  color  of  an  indicator;  and,  if  the  tendency 
toward  precipitation  could  be  avoided,  such  solutions 
might  be  readily  titrated.  With  the  purpose  of  pre- 
venting the  hydrolyzation  of  such  metallic  salts,  and  yet 
permitting  the  neutralization  of  the  free  acid,  experi- 
ments were  made  with  a  proportionately  large  volume 
of  alcohol  to  the  volume  of  aqueous  sample  taken.  At 
this  point  the  .solubility  of  the  various  metallic  sulphates 
in  alcohol  solution  became  an  item  of  great  interest,  and 

•Potrerlllo».  Chile. 


it  was  found  from  tables  that  the  double  sulphates  of 
"alums"  formed  with  ammonium  sulphate  were  quite 
insoluble  in  alcohol,  and  presented  the  possibility  of 
completely  precipitating  the  interfering  elements  with- 
out changing  the  free  acid  content. 

A  further  investigation  of  the  literature  on  the  sub- 
ject brought  out  a  method  by  Beilstein  and  Grosset, 
given  in  Sutton's  "Volumetric  Analysis,"  in  which  the 
free  acid  in  aluminic  cakes  is  separated  by  filtration 
of  the  free  acid,  dissolved  in  alcohol,  from  a  precipi- 
tate of  ammonium-aluminum  sulphate.  Other  texts 
made  it  clear  that  copper,  either  as  cupric  alum  (am- 
monium salt) ,  or  as  the  hydrated  cupric  ammonium  salt 
formed  with  excess  ammonia,  could  be  separated  by  a 
critical  proportion  of  alcohol.  It  was  noted  also  that 
both  ferrous  and  ferric  iron  could  be  similarly  separated, 
either  because  of  the  insolubility  of  the  ferric  sulphate 
itself  or  of  the  insolubility  of  ferrous  ammonium  sul- 
phate.   Manganese,  too,  forms  a  similar  alum. 

Experimental  Investigation  of  Analogous  Method 

Experiments  were  then  conducted  as  described  in  the 
procedure  given  by  Sutton.  This  involves  evaporation 
of  the  alcoholic  filtrate  solution  in  water,  and  titration, 
using  litmus  as  indicator.  Such  a  scheme  involves  the 
loss  of  all  the  alcohol  used,  and  requires  much  time  and 
apparatus.  Obviously,  if  the  titration  could  be  effected 
at  once  in  the  alcoholic  solution,  much  time  would  be 
saved,  and  the  alcohol  could  be  redistilled.  This  brought 
up  the  question  of  a  suitable  indicator. 

The  ideal  indicator  for  usual  acidimetric  work  in 
alcoholic  solution  is  phenolphthalein,  but  in  this  case, 
where  a  large  excess  of  ammonium  sulphate  has  been 
used  as  a  precipitant,  the  phenolphthalein  is  useless. 
Some  authors  say  that  titration  with  alcoholic  caustic 
will  permit  the  use  of  phenolphthalein  in  the  presence  of 
ammonium  salts  in  alcoholic  solution,  but  this  has  not 
been  found  to  apply  to  the  solutions  in  question.  An 
attempt  to  substitute  sodium  sulphate  for  ammonium 
sulphate  as  a  separation  agent,  thus  permitting  the 
use  of  phenolphthalein,  was  unsuccessful,  owing  to  in- 
complete precipitation  of  copper. 

Type  of  Indicator  Necessary 

In  the  process  described  by  Sutton,  the  alcohol  is 
evaporated  and  the  acid  taken  up  in  water,  in  order  that 
litmus  indicator  may  be  used,  the  litmus  being  insoluble 
in  alcohol.  Methyl  orange  is  soluble  in  alcohol,  but 
apparently  the  acid  is  only  partly  ionized,  so  that 
subsequently  titration  gives  an  end  point  when  only 
about  half  the  acid  actually  present  has  been  neutral- 
ized; but  this  indicator  may  be  used  if  the  alcohol 
is  diluted  with  about  three  times  its  volume  of  water. 
This  dilution  makes  recovery  of  alcohol  by  redistillation 
too  expensive ;  but  without  dilution  the  titration  may  be 
affected  by  using  the  indicator  on  a  spot  plate  on  the 
outside.    What  is  required,  then,  is  an  indicator  soluble 
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in  alcohol,  not  affected  by  ammonium  salts,  and  sensitive 
to  the  slightly  ionized  acid  present. 

Various  indicators,  including  lacmoid  and  methyl  red, 
present  possibilities,  but  cochineal  has  been  found  to  give 
excellent  results.  The  last  mentioned  is  preferably  used 
as  an  internal  indicator  for  the  direct  titration  of  the 
alcoholic   solutions. 

Use  of  Cochineal  as  an  Indicator 

Cochineal  is  described  as  being  useless  in  the  presence 
of  ferric  and  aluminum  salts  and  acetates,  and  this 
seems  to  be  true  in  aqueous  solutions.  For  some  time 
after  this  indicator  was  used  it  was  considered  advisable 
to  filter  the  solutions  before  titrating,  as  described 
by  Sutton.  This  seemed  to  involve  a  slight  mechanical 
retention  of  free  acid  by  the  flocculent  precipitate,  so 
that  a  blank  had  to  be  run  in  the  same  way.  Later  it 
was  found  that,  if  one  part  of  sodium  sulphate  (anhy- 
drous) with  three  parts  of  ammonium  sulphate  was  used 
instead  of  ammonium  sulphate  alone,  this  large  mass  of 
flocculent  precipitate  became  granular.  When  the  solu- 
tions were  filtered,  the  copper  was  dissolved  off  the 
paper  with  hot  distilled  water,  leaving  the  insoluble 
residue  (usually  from  a  leach  test  on  an  ore)  on  the 
paper.  The  copper  was  then  determined  in  the  filtrate. 
Subsequent  experiment  has  shown  that,  if  enough  in- 
dicator is  used,  it  is  possible  to  titrate  directly,  even 
in  the  presence  of  the  insoluble  ore  material. 

This  titration  was  at  first  conducted  with  alcoholic 
caustic,  in  order  to  avoid  any  possible  effect  upon  the 
indicator  by  ionization  of  the  iron  and  aluminum  pre- 
cipitates. The  alcoholic  caustic  of  the  required  strength, 
about  60  gm.  c.p.  NaOH  per  liter,  was  prepared  by 
dissolving  the  alkali  in  its  own  weight  of  water  (dis- 
tilled) and  then  pouring  the  resulting  syrup  into  al- 
cohol of  about  36°  Be.  quality.  About  12  hours  should 
then  elapse  for  proper  solution  before  it  is  used  for  ti- 
tration. The  alcoholic  caustic  has  the  advantage  that 
the  drops  are  about  half  the  size  of  those  formed 
by  the  aqueous  solution.  This  is  important  when  0.05 
c.c.  of  NaOH  solution  is  equivalent  as  a  neutralizer  to 
about  3  lb.  of  acid  per  ton  of  ore.  For  any  caustic 
solution,  however,  a  two-way  burette  should  be  used, 
together  with  a  bulb  pump  from  a  bottle  reservoir,  to 
facilitate  rapid  manipulation  and  to  prevent  evaporation. 

The  Problem  To  Be  Solved 

The  particular  problem  presented  in  Chile  is  as  fol- 
lows; and,  for  convenience,  it  is  divided  into  two  parts: 

1.  Determination  of  free  acid  content  in  sulphuric 
acid  solutions,  obtained  from  leaching  operations  on 
copper  ores.  The  free  acid  content  may  be  as  high  as 
180  gm.  H,SO,  per  liter  of  solution. 

2.  A  laboratory  acid  consumption  determination  on 
2  gm.  samples  of  SO-mesh  material.  The  samples  to 
be  treated  with  10  c.c.  of  12%  H,SO,  for  24  hours,  and 
the  residual  free  acid  determined.  Milligrams  of  acid 
consumed  by  2-gm.  samples  are  reported  as  pounds  per 
ton  of  ore. 

Solutions:  Standard  sulphuric  acid  for  leach  tests  is 
made  about  12.3%  H,SO„  and  two  gm.  of  (NH,),SO.  is 
added  for  each  10  c.c.  of  volume.  It  is  therefore  ad- 
visable to  use  about  900  c.c.  distilled  water,  75  c.c.  con- 
centrated  H,SO„   and   200   gm.    (NHJ.SO,.     This   will 


give  about  1  liter  of  solution,  which  is  standardized 
against  Na,CO,. 

Ten  cubic  centimeters  of  the  above-mentioned  acid 
solution  contains  about  1.33  gm.  of  H,SO.,  which  will 
require  about  1.08  gm.  NaOH  for  neutralization.  I 
find  it  advisable  to  be  able  to  titrate  the  samples  with 
somewhat  less  than  20  c.c.  of  caustic  solution  for  each; 
hence  the  use  of  about  60  gm.,  or  2  oz.,  c.p.  NaOH  per 
liter,  is  to  be  recommended. 

Procedure  in  Dealing  With  Leach  Liquors 

(a)  When  c.p.  neutral  (NH,),SO,  is  available,  meas- 
ure 10  c.c.  samples,  add  about  4  gm.  of  the  salt,  and 
allow  to  stand  15  min.  for  complete  solution.  Add 
100  c.c.  ethyl  alcohol  (34°  to  38"  Be.),  agitate  and  allow 
to  stand  about  20  min.  If  precipitate  is  not  yet  gran- 
ular, add  more  (NH,),SO,.  Add  a  dash  of  cochineal 
indicator  (made  in  34°  Be.  alcohol).  Agitate  well  with 
glass  rod  during  titration. 

(b)  When  c.p.  neutral  (NHJ,SO,  is  not  available, 
the  salt  may  be  prepared  by  evaporation  of  the  neutral- 
ized acid.  The  product  is  usually  very  acid.  Hence  it  is 
advisable  to  put  the  same  weight  (about  4  gm.)  of  am- 
monium sulphate  into  each  beaker,  and  to  cover  the  salt 
with  10-c.c.  samples  in  respective  beakers.  Cover  one 
portion  with  10  c.c.  distilled  water  as  a  blank  on  the 
salt  used.  Agitate  and  allow  to  stand  about  15  min.; 
add  100  c.c.  of  36°  Be.  alcohol,  and  again  agitate. 
Allow  to  stand  about  15  min.  again,  and  titrate.  Cor- 
rect for  alkali  consumption  on  the  blank.  If  metallic 
salts  are  required  in  the  same  samples  of  Kquor,  either 
filter  the  acid  alcoholic  mixture  before  titration,  and 
wash  all  free  acid  out  with  more  of  the  same  alcohol, 
or  re-acidify  slightly,  after  titration  of  the  acid,  and 
then  filter  to  recover  alcohol.  In  either  case,  dissolve 
metalhc  alums  from  the  paper  with  hot  distilled  water. 

To  Determine  Acid  Consumption  on  2-Gm.  Samples 

Treat  2-gm.  samples  vdth  standard  acid  for  24  hours. 
Use  covers  on  beakers  to  prevent  too  great  evaporation. 
Then: 

(a)  Add  50  to  75  c.c.  of  36°  Be.  alcohol,  allow  to 
stand  20  min.,  filter,  and  wash  with  about  50  to  75  c.c. 
of  the  same  alcohol.  Add  indicator  to  filtrate,  and  titrate 
residual  acid.  Dissolve  metallic  alums  off  papers  with 
hot  distilled  water.  When  this  procedure  is  followed, 
some  Na,SO,  (about  1:3)  should  be  mixed  with  the 
(NHJjSO,  used  in  the  acid,  in  order  to  make  the  pre- 
cipitate more  granular. 

(b)  This  alternative  seems  permissible  on  some  ores. 
Treat  ore  samples  with  standard  acid  as  before,  add 
100  c.c.  36°  Be.  alcohol,  allow  to  stand  20  min.,  add 
about  5  c.c.  of  strong  indicator  solution,  and  titrate 
with  much  agitation  until  a  persistant  change  of  color 
is  noted.  Re-acidify,  for  filtration,  in  order  to  recover 
alcohol,  and  dissoWe  alums  off  paper  in  hot  distilled 
water. 

Important  Considerations  To  Be  Noted 

1.  If  alcoholic  solutions  are  filtered  from  alum,  precip- 
itated before  titration,  then  portions  of  standard  acid 
should  be  run  in  the  same  way,  in  order  to  estimate  the 
slight  loss  of  acid  by  mechanical  retention  in  the  grains 
of  precipitate. 
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2.  After  titration,  alcoholic  solutions  may  be  passed 
through  a  common  large  filter,  so  as  to  form  a  rapid 
separation  of  the  alcohol  from  the  sodium  sulphate 
precipitated  during  titration.  This  filtered  alcohol  is 
redistilled  in  a  tin-lined  copper  still,  such  as  is  com- 
monly used  for  distillation  of  essentials  oils.  It  is  placed 
in  a  large  pan  of  water,  and  elevated  somewhat  off  the 
bottom  to  give  a  good  water-bath  effect.  A  tin-lined 
coil,  with  one  charge  of  condensing  water,  gives  very 
good  condensation  here  in  Chile.  The  alcohol  for  re- 
distillation should  be  slightly  alkaline  from  the  titra- 
tion :  but,  if  not,  a  small  portion  of  lime  should  be  added. 
If  38^  Be.  alcohol  is  used  to  begin  this  work,  one  distil- 
lation after  each  set  of  determinations  should  keep  up 
the   quality   of  the   alcohol.      About   20  "^r    loss   occurs. 

3.  Cochineal  powder  should  be  ground  in  a  mortar  and 
then  put  into  bottles  so  as  to  saturate  the  34°  alcohol 
used.  The  indicator  is  more  soluble  in  a  poorer  grade 
of  alcohol,  but  this  quality  is  specified  in  order  not  to 
introduce  any  more  water  than  is  necessary  into  the 
system.  After  a  portion  of  powder  has  served  to  sat- 
urate two  or  three  portions  of  alcohol,  it  becomes  very 
poor  in  active  principle,  viz.  carminic  acid,  even  though 
it  seems  to  impart  a  decided  color  to  the  alcohol. 

4.  Titration  should  proceed  slowly  near  the  end,  with 
continuous  agitation  to  avoid  local  concentration. 

5.  For  all  this  work  the  denatured  ethyl  alcohol 
licensed  for  sale  by  the  Chilean  government  has  been 
found  entirely  suitable.  If,  however,  alcoholic  caustic 
solution  is  preferred,  rather  than  the  aqueous,  natu- 
ral ethyl  alcohol  must  be  used  for  this  particular  so- 
lution, because  the  caustic  apparently  decomposes  the  de- 
naturant  to  an  extent  that  a  dirty  yellow  liquid  results. 

The  foregoing  procedures  have  been  outlined  to  obtain 
figures  desirable  here  in  Chile.  The  exact  details,  how- 
ever, should  be  regulated  to  suit  any  special  require- 
ments. Thus  here,  for  the  treatment  of  2-gm.  samples 
of  ore,  the  alum-forming  sulphates  are  introduced  into 
the  standard  acid  itself,  in  order  to  save  time  in  sub- 
sequent addition.  In  this  determination  those  conduct- 
ing the  tests  in  Chile  were  interested  only  in  the  acid 
consumed.  Such  a  procedure  in  the  case  of  a  leaching 
determination  might  lead  to  a  higher  result  for  the 
copper  extracted  than  would  be  considered  comparable 
to  operating  conditions. 

In  general,  the  details  of  the  strength  and  constituents 
of  a  leaching  solution  are  selected  to  suit  individual 
circumstances  and  ideas.  In  some  cases  it  may  be 
possible  to  combine  the  two  determinations  of  acid  and 
copper  leached  on  a  2-gm.  sample,  where  the  ideas  for 
the  determinations  are  not  in  conflict,  or  when  it  may  be 
possible  from  the  chemical  standpoint,  or  expedient.  It 
would,  in  such  a  combination,  seem  advisable  to  add 
any  alum-forming  sulphates  after  the  time  of  leaching 
had  expired,  rather  than  to  introduce  them  directly  into 
the  leaching  acid.  In  the  tests  here  in  Chile,  because  of 
the  presence  of  manganese  in  the  ore  and  its  solution, 
together  with  the  copper  (which  it  is  necessary  to  de- 
termine by  cyanide  titration  J,  a  separate  and  distinct 
manipulation  becomes  necessary  in  order  to  prepare  the 
solution  for  the  cyanide.  It  thus  becomes  a  matter 
of  expediency  to  conduct  the  determinations  by  two 
separate  treatments;  and  the  procedure  as  given  for 
2  gm.  samples  of  ore  only  properly  covers  the  item  of 
acid  consumed. 


Temperature  and  Concreting* 

Heat  hastens  the  hardening  of  concrete;  cold  delays 
it.  The  effect  of  cold  becomes  noticeable  in  this  respect 
when  temperatures  are  below  50°  F.,  and  becomes  more 
marked  with  the  lower  temperatures.  The  general 
opinion  is  that  freezing  will  not  injure  concrete  that 
has  first  had  an  opportunity  to  harden  for  at  least  48 
hours,  under  favorable  conditions.  If,  before  early  hard- 
ening has  taken  place,  concrete  is  allowed  to  freeze  and 
thaw  at  short  intervals,  it  will  be  damaged.  As  a  rule, 
concrete  will  not  show  any  serious  effects  from  having 
once  been  frozen  if,  after  it  thaws  out,  it  is  not  again 
frozen  until  early  hardening  is  complete.  But  it  is  far 
better  to  protect  the  concrete  from  freezing  for  from 
48  hours  to  four  or  five  days,  depending  upon  the  degree 
of  the  cold,  rather  than  to  expose  it  to  the  possibility 
of  freezing.  If  such  protection  is  given,  no  injury 
need  be  feared  when  the  concrete  is  finally  exposed  to 
freezing  temperatures. 

Some  of  the  requirements  leading  to  success  with 
concrete  work  done  in  cold  weather  are  self-evident 
when  one  remembers  the  conditions  under  which  con- 
crete hardens  and  gains  strength  in  warm  weather. 
Warmth  and  moisture  are  necessary  to  the  proper  hard- 
ening of  concrete.  Any  means  that  will  cause  both 
these  conditions  to  be  present,  in  cold  weather,  par- 
ticularly during  the  period  of  early  hardening,  will  lead 
to  the  success  of  concrete  work  done  at  such  times,  if 
every  other  good  practice  is  also  followed. 


Gold  Absorption  by  Copper  Platest 

In  connection  with  cleaning  up  old  mills  after  shut- 
down, the  following  data  on  this  subject  were  recently 
obtained,  and  are  published  by  Rand  Mines,  Ltd.: 

From  "A"  Mill. — A  plate  weighing  565  lb.  (approxi- 
mately 5  ft.  6  in.  by  12  ft.)  was  first  steamed,  then 
scoured.  It  was  then  scaled  by  application  of  chemicals 
and  heat.  The  gold-copper  scale  obtained  contained  12 
oz.  fine  gold,  or  42.27  oz.  per  ton  of  plate.  After  scaling, 
the  plate  was  melted  into  an  ingot,  which  assayed  3.75 
oz.  fine  gold  per  ton. 

Total  fine  gold  in  plate  after  steaming  and  scouring: 
In  scale,  12  oz.,  or  42.47  oz.  per  ton;  in  ingot,  1.05  oz., 
or  3.75  oz.  per  ton,  a  total  of  13.05  ounces.  The  return 
noted  is  from  a  plate  after  20  years  of  service. 

From  "B"  Mill. — The  plates  were  first  steamed  and 
scoured;  then  scaled,  as  in  the  previous  instance,  with 
the  following  result: 

RESULTS  OF  SCALING  COPPER  PLATES 


Plates 
(5  ft.  6  in.  by  12  ft.) 

Weight 
of  Scale 

Oz. 

548 

Weight  of 
Scale  After 
Acid  Treat- 
ment and 
Melting,  Oz. 
130 
316 
83 

Fineness 
of  Bar 
740.0 
886.5 
872.0 

Fine  Oz 
96.20 

2  battery  (primary) 

5  tube  mill  (secondary) 

1,616 
447 

280.1 
72  38 

2,611 


529 


448.59 


Average  yield  per  plate,  21.36  oz.  The  scale  was 
refined  by  acid  treatment,  using  sulphuric  acid  and 
niter.  The  plates  from  "B"  mill  had  been  in  use  at 
least  20  years. 


•Abstracted  from  a  paiiiplilet  published  by  the  Portland  Cement 
As.sociatlon. 
tAbstracted   from   the   Queensland   Government   Mining   Journal 
•Sept.   16,  1918,  p.  423. 
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Pneumatic  Mixing  and  Delivery  of  Concrete 


By  H.  B.  KIRKLAND 


Pneumatic  mixing  and  delivery  of  concrete  find 
many  applications  in  mining  practice,  and  the 
following  paper  demonstrates  the  simplicity  of 
the  method.  Perhaps  the  most  notable  use  of 
such  a  system  has  been  in  connection  with  the 
construction  of  subways  in  New  York  City  and 
suburbs.  A  portion  of  the  mining  work  involved 
has  been  carried  out  by  the  practice  of  ordinary 
tunneling  and  timbering  methods,  but  a  large 
part,  where  the  ground  is  soft  enough,  is  exca- 
vated by  shield  and  concreted  in  sections.  The 
ability  to  maintain  the  position  of  the  mixer,  at 
a  convenient  distance  from  the  face,  by  adjust- 
ment with  lengths  of  piping,  is  a  feature  of  the 
pneumatic  concreting  system;  and  its  use  in 
underground  New  York  and  elsewhere  has 
greatly  facilitated  subway  construction.  Wear 
on  conveying  piping  is  necessarily  severe,  but 
the  expense  in  this  connection  is  usually  counter- 
balanced  by   econoTnies   effected  in  other  ways. 


THE  pneumatic  method  of  mixing,  conveying  and 
placing  concrete  is  a  comparatively  recent  devel- 
opment in  engineering  construction.  It  should 
not  be  confused  with  the  cement-gun  process,  which 
results  in  a  plastering  and  is  entirely  different  in  op- 
eration and  purpose.  Both  methods  are  patented.  The 
pneumatic  method  is  adapted  for  heavy,  difficult  con- 
crete work,  using  ordinary  ingredients  with  aggregates 
up  to  4  or  4i  in.  diameter.  Briefly  described,  it  consists 
simply  in  blowing  batches  of  concrete  through  a  pipe 
from  a  central  point  of  supply  to  the  concrete  forms. 
The  materials  for  a  batch  of  concrete  (li  cu.yd.)  are 
proportioned  in  a  measuring  device  and  dropped  into 
the  pneumatic  mixer  without  previous  mixture. 

Equipment  Required  for  Pneumatic  Operation 

The  plant  for  pneumatic  mixing  and  placing  consists 
of  a  mixer,  a  pipe  conveying  system,  and  compressed- 
air  apparatus.  The  mixer  consists  of  a  steel  shell  hav- 
ing the  shape  of  an  inverted  cone,  surmounted  by  a 
cast-steel  cylinder  in  which  a  door  is  operated  by  a  small 
air  piston.  This  door  is  opened  by  releasing  the  air  in 
the  cylinder  and  allowing  it  to  drop  open  by  its  weight. 
At  the  bottom  of  the  inverted  cone  chamber  is  a  90° 
elbow  which  forms  the  connection  to  the  discharge  pipe. 
The  door,  with  the  piston,  is  the  only  movable  part  of 
the  mixer,  and  the  inside  contains  no  mechanical  mix- 
ing apparatus,  and  is  entirely  smooth  and  free  from 
obstructions.  An  air  jet  at  the  heel  of  the  bottom  elbow 
of  the  mixer  is  the  prime  means  of  conveying  and  mix- 
ing the  concrete,  and  is  supplemented  by  other  air  jets 
at  the  top  of  the  mixer.  The  main  air  jet  is  directed 
into  the  center  of  the  discharge  pipe,  where  it  catches 
the  material  as  it  falls  from  the  cone-shaped  hopper 
above.    The  upper  air  jets  create  a  pressure  from  above 


•Abstracted   from   the   Compressed  Air   Magazine,  and    Ti-ans., 
Western   Society  of  Engineers,  July,  1918,  p.   8817. 


the  batch,  forcing  it  downward  into  the  discharge  pipe 
where  it  is  caught  by  the  main  jet.  To  admit  air  to  the 
mixer,  two  valves  are  used,  one  on  the  air-supply  line 
leading  to  the  lower  jet  and  the  other  on  the  line  lead- 
ing to  the  upper  jets  placed  above  the  level  of  the  batch. 

The  Operation  of  the  Plant 

In  operating,  after  the  batch  containing  cement,  ag- 
gregate, and  water  is  placed  in  the  mixer,  the  door  is 
closed  and  the  main  jet  is  opened.  This  is  followed 
by  opening  the  valve  to  the  upper  air  jets.  Many  op- 
erators vary  this  method,  but  the  effect  of  thi."?  sequence 
of  control  is  to  start  the  batch  forward  at  the  bottom 
of  the  machine,  detaching  successive  parts  of  the  batch 
at  the  tip  of  the  cone.  The  materials  in  the  mixer  flow 
downward  in  the  same  manner  that  sand  flows  from 
the  upper  chamber  of  an  hourglass,  but  the  speed  of 
the  flow  is  accelerated  by  the  air  pressure. 

The  conveying  pipe  consists  of  any  standard  smooth 
steel  pipe  with  joints  made  with  bolted  flanges  or  any 
type  most  easily  and  rapidly  handled  in  making  connec- 
tions. The  most  rapid  wear  on  the  pipe  occurs  at  the 
points  where  there  is  likely  to  be  a  slight  irregularity 
or  a  shoulder.  Threaded  pipe  is  also  thinner  where  the 
threads  are  cut,  and  of  course  wears  through  there  first. 
For  making  deflections  of  the  pipe  line,  cast  elbows  are 
used.  An  ordinary  cast-iron  elbow  will  last  sometimes 
less  than  a  day,  but  a  case-hardened  steel  elbow  will 
usually  last  a  few  weeks.  The  best  elbow  is  cast  man- 
ganese, which  will  almost  outlast  the  pipe  itself.  These 
elbows  are  made  in  45°  with  a  thickness  of  f  in.  on  the 
inner  curve  and  3  in.  thickness  on  the  outer  curve.  This 
gives  a  weight  of  about  220  lb.  for  an  8-in.  elbow.  The 
radius  of  the  elbow  is  3  ft.  minimum,  as  a  shorter  radius 
is  too  sharp  a  turn  and  causes  plugs  in  the  line.  Shorter 
radius  elbows  may  be  used,  however,  at  the  discharge 
end  of  the  pipe.  A  split  elbow  of  90°  has  also  been  used 
for  6-in.  pipe.  This  elbow  is  split  lengthwise  so  that  the 
outer  half  of  the  curve,  which  usually  wears  rapidly, 
may  be  replaced. 

A  means  of  deflecting  or  guiding  the  discharge  of 
concrete  in  the  forms  consists  of  a  series  of  slightly 
tapered  pipes,  fitting  together  like  stovepipe.  Two  or 
three  sections  of  this  light  pipe  3  or  4  ft.  long  are  all 
that  are  needed  in  a  tunnel  form  for  diverting  the  dis- 
charge from  one  side  wall  to  the  other  and  for  guiding 
the  concrete  discharge  around  points  of  rock  projecting 
from  the  roof.  Where  the  tunnel  is  wide,  however,  as 
in  a  double-track  railroad  tunnel,  a  "Y"-branch  is  used 
in  the  line,  so  there  are  two  lines  of  pipe  entering  the 
tunnel  form.  A  side  valve  or  gate  is  placed  in  the  "Y" 
for  diverting  the  batches  through  one  line  or  the  other. 

A  compressor  of  suitable  type  is  employed,  the  one 
ordinarily  selected  being  a  straight-line,  one-  or  two- 
stage  machine,  compressing  from  80  to  125  lb.  The 
drive  may  be  steam,  oil,  or  electricity,  as  may  be 
cheapest,  most  convenient,  or  most  economical.  It  is 
desirable  to  have  the  plant  near  the  mixer,  and  it  is 
necessary  to  provide  air  storage  close  to  the  mixer  suffi- 
cient at  least  to  store  enough  air  to  discharge  a  batch 
of  concrete  at  the  maximum  distance  required.     This 
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storage  should  have  at  least  100  ft.  capacity,  with  30 
cu.ft  capacitj^  added  for  each  100  ft.  of  pipe  line.  There 
should  be  additional  storage  at  the  compressor  if  the 
mixer  is  a  considerable  distance  away  (for  example, 
more  than  300  ft.  distant). 

The  amount  of  air  required  to  convey  concrete  depends 
upon  the  specific  gravity  of  the  materials,  the  smooth- 
ness of  the  pipe,  the  number  of  bends  in  the  pipe  line 
and  their  radii,  the  distance  conveyed  vertically  and 
horizontally,  and  upon  the  pressure  or  velocity  of  the 
air  used.  For  the  standard-size  mixer,  this  is  about 
2  cu.ft.  of  actual  free  air  compressed  to  100  lb.  per 
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CONCRETE  MIXER  AND  MONTEJUS 

sq.in.  per  lin.ft.  of  pipe  per  batch.  In  other  words,  to 
convey  one  batch  500  ft.  it  will  take  1000  cu.ft.  of 
actual  free  air  compressed  to  100  pounds. 

The  Mixing  Process 

One  of  the  first  questions  asked  by  the  engineer  is, 
"How  is  the  concrete  mixed?"  This  is  explamed  by  a 
study  of  the  conditions  which  affect  the  batch  from  the 
time  it  is  placed  in  the  mixer  until  it  is  delivered  in 
place  in  the  forms. 

In  loading  the  mixer,  the  ingredients,  cement  and 
water,  are  usually  placed  in  a  measuring  hopper,  so 
that  when  the  hopper  is  emptied  into  the  mixer  the  first 
commingling  of  the  ingredients  takes  place.  The  first 
commingling  is  not  particularly  important,  as  it  is 
slight.  WTien  the  air  is  turned  on,  that  portion  of  the 
batch  which  is  at  the  bottom  of  the  mixer,  in  front  of  the 
conveying  air  jet,  is  first  to  move  and  is  instantaneously 
followed   by   portions   dropping   from   above.     As   the 


mixer  has  the  shape  of  an  hourglass,  the  central  portion 
of  the  batch  in  the  mixer  flows  down  first,  and  the  por- 
tion in  the  sides  follows  in  the  stream  from  the  upper 
part,  exactly  as  sand  flows  in  an  hourglass.  During 
this  operation  the  mingling  of  the  different  ingredient 
parts  causes  the  smaller  ingredients  to  flow  into  the 
voids  between  the  larger  ingredients.  As  the  portions 
of  the  batch  drop  into  the  lower  air  stream,  which 
travels  at  an  exceedingly  high  velocity,  these  portions 
are  carried  along  in  suspension,  much  as  dust  is  carried 
along  in  a  storm,  except  that  the  particles  are  much 
closer  together.  Although  the  speed  of  the  air  jet  is 
high,  that  of  the  concrete  materials  is  much  lower.  The 
speed  of  the  concrete  varies  according  to  the  amount 
of  voids  in  the  materials  which  permit  the  air  to  pass 
through.  The  air  in  passing  through  tends  to  carry 
with  it  the  smaller  ingredients;  that  is,  the  sand  tends 
to  fill  the  voids  between  the  rocks,  and  the  cement  tends 
to  fill  the  voids  remaining,  and,  as  the  voids  become 
filled  up  with  the  smaller  ingredients  passing  through, 
the  speed  of  the  mass  increases,  the  pressure  of  the  air 
behind  the  mass  increases  with  the  decrease  of  the  voids 
in  the  mass,  and  the  speed  of  the  mass  concrete 
increases. 

Now,  in  this  explanation  of  the  mixing  process  I 
have  assumed  that  the  air  velocity  passing  through  the 
pipe  is  sufficient  to  keep  the  materials  in  suspension. 
It  is  important  to  have  a  sufficient  air  pressure  for  this 
purpose,  because,  when  the  air  velocity  is  reduced,  the 
materials  simply  roll  and  tumble  along  the  bottom  of 
the  pipe.  The  concrete  will  also  mix  in  this  manner,  but 
it  is  not  conducive  to  good  operation  and  makes  a  dirty 
pipe  line,  which  is  likely  to  become  plugged.  In  shoot- 
ing concrete,  therefore,  it  will  be  found  that  with  an 
8-in.  pipe  and  with  materials  of  the  specific  gravity  of 
limestone,  the  pressure  should  not  fall  below  50  lb.  per 
sq.in.,  as  the  materials  will  then  begin  to  drag  along 
the  pipe.  Any  air  expended  below  25  lb.  is  wasted  when 
blowing  concrete  through  an  8-in.  pipe. 

Three  general  types  of  pneumatic  installations  have 
been  developed  through  the  requirements  of  different 
classes  of  work.  These  are  the  central  plant  or  plan  of 
placing  the  mixer  at  a  central  point,  from  which  the- 
conveyor  pipe  is  laid  to  the  forms;  a  portable  plant  or 
outfit  upon  which  the  mixer  is  carried,  and  is  either 
loaded  from  bins  carried  on  the  same  conveyance  or 
supplied  by  a  belt  or  other  loading  device ;  and  a  scheme 
of  loading  the  mixer  at  various  points,  as  at  the  bottom 
of  manholes  in  shallow  tunnels,  and  supplying  it  with 
materials  through  a  chute  from  the  various  correspond- 
ing points  along  the  surface.  The  last  mentioned  is  a 
form  of  central  plant  made  semi-portable. 


Consolidated  Interstate-Callahan  Mining  Co.'s  report  for 
the  third  quarter  of  1918  shows  extensive  development 
work.  The  repairs  and  operating  costs  amounted  to  $220,- 
958,  a  net  profit  of  $49,750  being  obtained  from  ore  ship- 
ments. The  development  work  in  the  mine  and  alterations- 
in  the  concentrating  mill  have  proved  satisfactory  and  a 
mineral  recovery  of  92%  is  expected.  The  adjustment  of 
differences  between  the  company  and  the  American  Metal 
Co.,  Ltd.,  over  a  long-term  contract  for  treating  the  ores, 
resulted  in  a  cancellation  of  the  contract  and  the  surrender 
of  145,097  shares  of  the  company,  held  by  the  American 
Metal  Co.,  thus  reducing  the  outstanding  stock  of  the  Con- 
solidated Interstate-Callahan  Mining  Co.  to  approximately 
300,000  shares. 
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Standardization  of  Mining  Methods 
VI — Standard  Equipment' 


By  CHARLES  A.  MITKEf 


This  paper  contains  suggestions  toward  greater 
simplification  of  operations  underground  by 
means  of  standardized  equipment  and  the  elimi- 
nation of  unnecessary  variety.  Tools,  tool  houses, 
and  machines  are  considered,  and  requirements 
outlined  that  will  aid  in  the  establishment  of 
more  efficient  operation.    The  standard  tool  car. 


THE  handling  of  tools  and  supplies  underground 
has  not  received  the  attention  that  the  subject  de- 
serves, although  it  is  one  of  the  important  links 
in  the  chain  of  standardized  operations  in  prospecting 
and  development.  Good  work  is  impossible  unless 
good  tools  are  provided  and  a  sufficient  supply  is 
kept  on  hand  to  meet  all  emergencies.  A  miner  was 
once  heard  to  remark:  "Give  me  the  tools,  and  I  will 
do  the  work."  This  statement  followed  the  boss's 
reprimand  at  the  end  of  a  shift  for  not  doing  a  satis- 
factory day's  work;  but  the  miner  had  been  forced  to 
spend  several  hours  seeking  an  ax  and  pick  before  set- 
ting up  to  begin  his  round.  The  fact  that  a  great 
part  of  the  miner's  time  has  to  be  spent  in  collecting 
tools  and  supplies  is  not  always  understood  by  bosses. 

When  hand  drilling  was  the  practice,  the  careful 
handling  of  the  steel  and  supplies  was  simple  compared 
to  the  complications  that  are  inseparable  from  machine 
drilling.  The  hand  miner,  on  receiving  his  hammer  and 
several  pieces  of  steel,  is  prepared  to  do  a  day's  work, 
whereas  the  machine  miner  must  assemble  a  far  greater 
variety  of  tools  and  supplies  before  he  is  ready  for  drill- 
ing. To  start  without  a  complete  outfit  means  stoppage 
of  the  work  and  a  series  of  delays  until  the  necessary 
parts  are  found. 

Distribution  of  Tools  and  Supplies  Underground 

A  distinct  system  for  the  distribution  of  tools  under- 
ground is  employed  in  almost  every  mine.  In  one  case 
a  number  of  locked  tool  boxes  may  be  found,  to  which 
only  the  shift  bosses  and  repair  men  have  keys.  The 
difficulty  with  this  system  is  that  the  repair  men  may 
lose  their  keys  or  the  shifters  forget  theirs,  causing 
serious  delays.  Cupboards  are  used  in  other  mines. 
These  are  always  open,  and  anybody  may  help  himself. 
As  a  general  rule,  there  are  seldom  any  tools  there,  as 
the  men  forget  to  return  what  they  take  out;  and  it  is 
hardly  possible,  with  such  a  lax  system,  to  keep  an 
accurate  check  on  the  contents  of  the  cupboards.  An- 
other plan  is  to  have  the  tool  house  and  powder  maga- 
zine in  the  same  drift,  which,  of  course,  is  extremely 
dangerous.  In  still  another  instance,  tool  houses,  with 
all  tools  and  supplies,  arranged  in  their  proper  place, 
may  be  situated  so  near  to  the  powder  magazine,  though 
in  a  separate  drift,  that  the  powderman  can  attend  to 
both.    He  checks  out  all  the  tools  at  the  beginning,  and 


•The  sixth  of  the  series  of  articles  which  began  in  the  Nov. 
9  issue  of  the  Journal.     Copyright,  1918.  McGraw-Hill  Co.,  Ipc. 
tMlning  engineer,   Bisbee,  Arizona. 


receives  them  at  the  end  of  the  shift.  This  is  a  good 
system,  inasmuch  as  an  accurate  record  can  be  kept  of 
all  tools,  but  it  is  practicable  only  in  small  mines  where 
the  distances  between  the  working  faces  and  the  tool 
house  are  short.  In  large  mines,  in  which  the  workings 
are  scattered  and  the  drifts  and  raises  a  considerable 
distance  from  the  central  tool  house,  it  is  not  practicable 
to  return  the  tools  at  the  end  of  the  shift.  An  im- 
provement over  this  method  would  be  to  leave  the  tools 
in  the  different  working  places  in  the  mine,  and  have 
the  tool  "nippers"  check  them  over,  replacing  them  when 
necessary  with  others  from  the  central  tool  house. 
When  going  off  shift  the  boys  should  leave  a  report  of 
all  tools  and  supplies  taken  from  the  central  tool  house, 
and  of  the  situation  of  the  working  places  in  the  mine 
where  they  were  distributed.  A  record  should  also  be 
kept  of  all  machines  taken  from  the  working  places  and 
sent  to  the  repair  shop. 

Care  of  Rock-Drilling  Machines 

Marked  progress  has  been  made  in  drilling-machine 
design  in  the  last  few  years,  and  new  models  are  con- 
stantly put  on  the  market.  It  has,  therefore,  been  im- 
possible to  standardize  on  one  particular  machine.  In 
some  camps  it  was  considered  good  business  to  scrap 
the  old  machines  and  purchase  new  ones  at  once,  though 
other  organizations  continued  to  use  their  old  ma- 
chines and  added  new  ones  when  they  were  brought 
out.  This  led  to  an  accumulation  of  many  different 
types.  A  number  of  good  machines  are  now  available, 
and  it  is  possible  to  select  a  few  which  are  best  adapted 
to  the  kind  of  ground  that  is  being  worked,  and  to 
standardize  on  them.  At  several  properties  where 
many  different  machines  were  in  use,  a  Paynter  tester 
was  installed,  and  the  drills  were  tested  for  efficiency. 
It  was  found  that  many  machines  which  apparently 
seemed  to  be  working  well  struck  a  blow  only  one-third 
of  their  rated  strength.  Machines  in  this  condition 
involve  a  constant  loss,  and  the  tester  provided  a  rapid 
and  satisfactory  method  of  determining  how  many  drills 
among  those  which  had  been  in  stock  for  a  considerable 
time  were  fit  for  further  use.  Those  found  to  be  worn 
out  were  immediately  scrapped. 

Repairs  to  Rock  Drills 

A  machine  which  is  out  of  order  is  frequently  put 
aside  on  the  ground.  The  next  miner  who  comes  along 
may  not  know  of  its  condition,  and,  quite  possibly, 
may  pick  it  up  and  put  it  on  the  bar.  After  he  has 
made  his  complete  set-up  he  discovers  that  the  machine 
is  entirely  out  of  order.  Examples  of  such  a  mistake 
are  frequent,  and  time  studies  have  shown  that  in  one 
mine,  within  a  single  shift,  as  many  as  three  machines 
have  been  put  up  on  the  bar,  each  in  turn  found  to  be  in 
defective  condition. 

When  the  drill  does  not  work  well,  the  miner  under- 
ground often  opens  the  valve  chest  and  tries  to  take  the 
machine  apart.    Often  this  is  done  where  there  is  a  con- 
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siderable  amount  of  loose  dirt  and  by  a  miner  whose 
hands  are  not  clean  and  who  has  no  cotton  waste. 
Many  particles  of  dirt  and  rock  are  dropped  into  the 
mechanism,  and  by  the  time  the  miner  thinks  he  is 
through  with  the  repair  work  the  machine  is  in  a  far 
worse  condition  than  it  was  before  he  opened  it.  In  all 
cases  where  there  is  anything  seriously  wrong  with  a 
machine  it  should  be  sent  to  the  proper  repair  shop, 
which  may  be  either  underground  or  on  the  surface. 
Often,  owing  solely  to  low  air  pressure,  the  drill  appears 
to  be  out  of  order,  and  the  machine  man  is  tempted  to 
take  it  apart  and  try  to  find  out  what  is  the  matter. 

Frequently,  the  miner  forgets  to  blow  out  the  hose 
with  compressed  air  before  connecting  the  machine,  and 
any  rock  and  dirt  accumulated  there  is  sent  directly 
into  the  machine  and  causes  much  trouble  and  delay. 
Every  miner  should  have  a  standard  oil  can  to  take  the 
place  of  the  variety  now  in  use,  which  includes  tomato 
cans,  tobacco  cans,  and  various  kinds  of  bottles.  These 
receptacles  usually  contain  dirt,  which  finds  its  way 
into  the  machine. 

Sound  of  Machine  No  Indication  of  Work  Done 

Many  miners  believe  that,  when  it  is  operating  in  a 
drift,  they  can  judge  a  machine  by  the  sound.  The  re- 
mark is  frequently  made:  "Listen  to  the  hammer  of 
that  machine.  There  is  a  good  machine.  You  can  tell 
by  the  sound  that  it  is  surely  cutting  the  rock."  In 
most  cases  judgment  made  on  such  evidence  is  based  on 
error.  The  sound  of  a  machine  is  no  indication  of  its 
actual  cutting  power.  Machines  often  sound  as  if  do- 
ing excellent  work  when,  in  reality,  operating  at  only 
50 '^r  efficiency.  This  can  be  proved  by  the  Paynter 
testing  machine. 

Sufficient  rock  drills  should  be  kept  in  stock  under- 
ground. Accidents  will  happen  occasionally,  and  ma- 
chines get  out  of  order,  and  there  should  be  a  number 
on  hand  to  provide  against  such  an  emergency.  In 
this  event  any  man  who  starts  a  round,  even  if  he  has 
serious  machine  trouble,  will  be  able  to  finish  it  in  the 
shift. 

Small  Machines  Often  Suitable 

Wherever  possible,  the  small  machines  should  be  used, 
except  in  drifting  in  extremely  hard  ground,  where  the 
larger  machine  still  holds  its  own.  Recent  competitive 
tests  have  been  made  with  several  drifting  machines 
weighing  about  150  lb.,  and  the  results  compared  with 
those  obtained  from  small  machines,  weighing  about  45 
lb.,  and  the  drilling  speed  was  found  to  be  the  same  in 
both  cases.  This  is  possible  because  the  smaller  ma- 
chine puts  in  a  smaller  hole,  and  consequently  less 
ground  is  taken  out.  The  tests  were  made  in  fairly 
hard  ground.  In  medium  ground,  however,  more  satis- 
factory results  were  obtained  with  the  small  machine 
than  with  the  larger  one;  and  this  indicates  a  wider  field 
for  it  than  has  been  thought  possible. 

In  some  mines  the  small  machine  has  already  re- 
placed the  large  machine  in  all  development  work,  as 
well  as  in  hard  ground  in  stopes,  and  is  giving  equal  if 
not  better  .satisfaction.  Moreover,  it  has  the  added  ad- 
vantage of  requiring  only  one  man,  either  to  operate 
or  set  up,  which  naturally  reduces  the  expen.se.  Under 
present  conditions  of  high  cost  of  production  and  scarc- 
ity of  competent  mine  labor  the  small  machine  should  be 


more  generally  adopted,  and  the  large  machine  and 
larger  steel  held  merely  in  reserve  for  use  in  exceptional 
and  unusual  cases. 

With  the  small  machine,  and  correspondingly  smaller- 
size  steel,  the  holes  drilled  will  naturally  be  much 
smaller  than  those  drilled  with  the  heavy  Leyner  type 
of  machine.  Consequently,  in  hard  ground,  higher- 
strength  powders  should  be  used.  This  was  formerly 
impracticable,  on  account  of  poor  ventilation,  but  re- 
cently so  much  attention  has  been  devoted  to  an  im- 
provement in  the  methods  of  maintaining  healthful 
atmospheric  conditions,  that  it  is  now  possible  to  use 
the  higher-strength  powders  in  the  smaller  holes  with- 
out detriment  to  the  working  atmosphere. 

Handling  Steel  Underground 

Before  it  is  possible  to  standardize  on  steel,  it  will 
be  necessary  to  standardize  on  machines.  Usually,  in 
most  mines,  four  to  six  different  kinds  of  steel  are  in 
use.  Experiments  are  being  conducted  in  one  mipe  hav- 
ing an  output  capacity  of  2000  tons  a  day,  and  an  effort 
is  being  made  to  standardize  on  one  kind  of  steel  only, 
which  is  to  be  used  for  drifting  machines,  pluggers. 
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FIG.    1.      UNDERGROUND    STEEL   RACK 

and  stopers.  However,  it  has  not  been  demonstrated 
that  this  will  be  practicable;  but  it  is  reasonable  to  be- 
lieve that  the  entire  drilling  in  the  average  mine  can 
be  done  with  two  kinds  of  steel— the  large,  round,  hol- 
low steel  (IJ-in.  diam.)  for  large  machines  working  in 
exceptional  ground,  and  the  hollow  quarter  octagon 
(Is-in.  diam.)  for  the  Jackhamer  type  and  stoping  ma- 
chines. This  is  being  done  successfully  in  several  mines, 
and  when  put  into  general  use  will  facilitate  the  stand- 
ardization of  steel  and  do  away  with  the  expense  of 
carrying  in  stock  a  number  of  different  kinds.  The 
inefficiency  resulting  and  the  confusion  caused  under- 
ground should  thus  be  materially  reduced. 

Necessity  for  Underground  Steel  Racks 

Another  important  consideration  is  the  character  of 
the  steel  and  drill  bit.  A  great  deal  has  been  written  on 
this  subject,  and  much  has  been  done  to  improve  the 
design.  The  drill  bit  should  be  made  with  great  care, 
with  the  temper  which  the  ground  requires,  and  with 
the  exact  gage,  cutting  edge,  and  reaming  surfaces. 
Four  pieces  of  steel  (the  1st,  2d,  3d  and  4th)  should  be 
fastened  with  an  iron  ring  into  one  bundle,  to  facili- 
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tate  handling.  This  bundle  contains  all  the  steel  re- 
quired for  the  drilling  of  one  hole  to  its  proper  depth, 
and  can  be  used  over  again  until  the  steel  becomes  dulled. 
Another  problem  is  to  keep  the  steel  moving.  For 
example,  after  it  passes  through  the  drill-sharpening 
shop,  it  is  transported  to  the  shaft,  lowered  in  steel 
cars  to  the  various  stations,  and  taken  thence  to  the 
steel  racks.  Frequently,  it  is  merely  stood  up  on  the 
ground,  and  becomes  plugged  before  it  is  put  in  the 
machine.  This  may  be  avoided  by  the  use  of  steel  racks, 
where  it  is  sorted  into  different  lengths  and  kinds.' 
These  racks  (see  Fig.  1)  should  be  on  all  levels  under- 
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FIG.    2.      LETNER   DRILL  AND   TOOL  CAR 

ground,  at  convenient  distances  from  working  places. 
The  steel  is  taken  to  the  racks  from  the  shaft  stations  on 
trucks,  and  distributed  to  the  different  tool  cars  by  the 
tool  "nippers,"  who,  in  turn,  take  the  dull  steel  back  on 
small  trucks  to  the  shaft  stations.  Here  it  is  put  into 
the  steel  cars  in  which  the  sharp  steel  has  been  brought 
down,  and  sent  to  the  surface.  A  surplus  of  sharp 
steel  should  always  be  kept  in  the  central  steel  racks,  so 
that  a  man  who  has  not  enough  steel  to  finish  his  round 
can  obtain  more. 

The  central  steel  rack  should  be  near  the  tool  house 
and  also  close  to  the  powder  magazine,  so  that  the 
powderman  who  gives  out  the  powder,  caps,  and  fuse 
can  also  attend  to  giving  out  the  tools,  supplies,  and 
steel.  He  should  also  check  all  that  comes  out,  in  order 
that  a  record  may  be  kept  of  the  machines  and  other 
equipment. 

Standard  Equipment  for  Drifting  Work 

To  have  a  complete  outfit,  so  that  the  machine  man 
will  not  find  it  necessary  to  seek  additional  tools  or 
supplies  during  the  shift,  he  should  be  furnished  with 
standard  equipment,  consisting  of:  1  machine;  52  pieces 
of  properly  tempered  steel;  one  50-ft.  air  hose,  and  con- 
nection; one  50-ft.  water  hose,  water  valve  and  connec- 
tion;  1  column,  arm,  clamp,  chuck  wrench,  a  monkey 


wrench,  and  an  18-in.  Stilson  wrench;  1  blow  pipe  and 
valve;  1  oil  can,  filled  with  proper  machine  oil;  1  ax; 
1  double  jack;  1  shovel;  1  jack  bar;  1  light  G-ft.  bar; 
1  pick;  1  scraper;  2  blocks;  G  wedges;  1  foot-block; 
gaskets,  side  rods,  nuts  and  springs;  1  powder  sack; 
1  cap  and  fuse  .sack;  1  tamping  stick.  This  equipment 
should  be  sufficient  to  drill  a  standard  round,  and  the  list 
includes  everything  needed  by  the  miner  during  the 
shift,  with  the  exception  of  the  powder,  and  is  equally 
applicable  whether  large  or  small  machines  are  used. 

The  equipment  should  be  assembled  at  the  tool  house 
on  the  level  of  the  mine  on  which  the  work  is  to  be  done, 
loaded  on  the  tool  car  designed  for  that  purpose,  and 
sent  to  the  working  place  before  the  miner  arrives. 
Then,  as  soon  as  he  comes  on  shift,  he  can  begin  setting 
up  and  drilling. 

Standard  Type  of  Tool  Car 

The  tool  car  should  have  four  compartments — the  two 
larger  compartments  for  the  machine,  steel,  bar,  hose, 
blocks,  and  like  material,  the  two  smaller  ones  for 
wrenches,  oil  can,  gaskets,  side  rods,  and  smaller  ap- 
pliances generally.  This  car  should  be  designed  to  hold 
the  entire  equipment  in  a  small  space,  and  its  adop- 
tion will  obviate  the  necessity  of  using  several  trucks 
or  ore  cars.  At  the  end  of  the  shift,  the  equipment 
should  be  loaded  on  the  tool  car,  everything  being  put 
in  its  original  place,  and  moved  to  a  siding,  where  it 
should  be  attended  to  by  the  tool  "nipper"  on  the  next 
shift.  He  should  look  over  the  car,  refill  the  oil  can, 
replace  dull  with  sharp  steel,  and  see  that  everj-^thing 
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FIG.   3.     LEYNER  DRILL  WATER  CAR 

is  in  first-class  order.  If  water  lines  are  not  provided 
in  the  drift,  water  cars  should  be  used.  Figs.  2  and 
3  are  drawings  of  practical  tool  and  water  cars  in  use 
in  several  mines  in  the  Southwest. 

Standard  Equipment  in  Raising  and  Stoping 

A  standard  equipment  unit  for  raising  or  .stoping 
should  consist  of  1  stoper  machine;  52  pieces  of  selected 
stoper  steel;  one  50-ft.  air  hose  and  connections;  1  oil 
can,  filled  with  proper  machine  oil;  1  pick;  1  foot-block; 
1    monkev    wrench;    gaskets;     1    scraper;     1    powder 
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sack;  1  fuse  sack;  1  tamping  stick.  If  the  stoper 
is  a  water  machine,  then  50  ft.  of  water  hose,  water 
valve,  and  connection  should  be  included.  The  equip- 
ment should  be  loaded  on  the  tool  car  or  small  truck, 
and  handled  as  in  drifting. 

Shoveling 

When  the  mucker  enters  the  drift  he  should  have  the 
following  equipment,  which  he  has  obtained  from  the 
tool  house  on  the  level:  1  short-handled  scoop  or  1 
square-pointed  shovel;  1  round-pointed  shovel;  1  pick; 
1  double  jack;  1  six-ft.  bar;  1  light  car,  obtained  at 
the  working  place.  Turnsheets  should  be  laid  in  all 
drifts  before  blasting,  so  that  the  mucker  will  be  more 
efficient  in  his  work.  Exhaustive  studies  have  been 
made  of  mucking  on  the  surface,  and  many  of  the  prin- 
ciples evolved  could  be  advantageously  applied  to  under- 
ground work.  Little  attention  has  usually  been  paid  to 
the  kind  of* shovel  which  is  given  to  the  mucker,  or 
whether  its  size,  shape,  design,  or  length  of  handle 
are  suitable  for  the  load  it  has  to  carry.  Too  much 
emphasis  cannot  be  laid  on  this  important  feature,  upon 
which  depends  the  efficiency  of  the  worker  and  the  cost 
of  the  operation. 

Sho\tls,  Shoveling  Machines,  and  Scrapers 

In  most  drifts  a  short-handled,  large  scoop  is  prefer- 
able, provided  turnsheets  have  been  first  laid  so  that  the 
mucker  can  shovel  from  a  smooth  bottom.  In  rare 
cases,  where  sulphides  are  to  be  handled,  a  smaller, 
square-point  shovel  should  be  used,  as  the  specific 
gravity  of  this  material  is  high.  If  no  turnsheets  have 
ijfeen  laid,  and  the  mucker  must  shovel  from  a  rough 
bottom,  then  a  small,  round-point  shovel  should  be  used. 
This  is  expensive  practice,  as  it  requires  far  greater 
exertion  to  shovel  from  a  rough  bottom  than  from  a 
smooth  surface,  experiments  showing  that  it  costs  ap- 
proximately 40^ c  more  than  if  turnsheets  are  laid  and 
a  short-handled,  square-pointed,  21-lb.  shovel  is  used. 

Shoveling  machines  are  used  in  large  stopes  and 
motor  drifts.  Though  a  large  amount  of  material  per 
shovel  can  be  handled  and  loaded  in  cars,  serious  de- 
lays are  frequent,  owing  to  breakdowns  which  require 
the  services  of  expert  mechanics  in  making  repairs. 
Scrapers,  when  operated  by  small  tugger  hoists,  are 
used  to  advantage  in  horizontal  top-slice  stopes  to  shovel 
and  transport  into  raises  the  ore  which  has  been  broken 
in  the  headings  driven  to  open  up  the  stopes.  After 
these  headings  are  opened,  a  large  number  of  stulls 
must  necessarily  be  put  up,  which  would  interfere  with 
the  action  of  the  scraper  and  prevent  its  use  in  the 
stopes.  As  much  as  80  tons  has  frequently  been  han- 
dled with  one  of  these  scrapers  by  two  men  in  an  8-hour 
shift,  but  such  a  machine  can  be  used  to  advantage  only 
in  soft  ground.  In  stopes  where  there  is  hard  ground 
which  breaks  into  large  boulders  it  is  not  practicable 
unless  an  excessive  amount  of  explosive  is  used  to  break 
the  boulders,  and  this  adds  materially  to  the  cost.  The 
cars  used  should  be  light.  Considerable  effort  is  re- 
quired to  move  a  heavy  car,  and  if  one  man  must  handle 
it  alone  it  is  impossible  for  him  to  transport  much  ore. 

Frequent  sidings  and  switches  should  be  laid  in  long 
drifts  to  lessen  the  distance  for  hand  tramming.  Mule 
or  electric  haulage  should  be  used  from  these  sidings  to 
transport  ore  or  waste  to  its  destination. 


Where  short  trams  are  planned  for  the  mucker  to- 
tram  either  ore  or  waste  into  raises  or  stopes,  the 
bosses  should  always  see  that  there  is  sufficient  room 
to  contain  all  the  material  which  will  be  trammed  there 
during  the  shift,  so  as  not  to  cause  a  delay  on  the 
part  of  the  mucker  in  waiting  for  chutes  to  be  drawn. 


The  Metric  System  in  Russia 

According  to  the  Ironmonger,  the  Soviet  Republic 
has  ordered  the  abolition  of  the  present  system  of  Rus- 
sian weights  and  measures  and  the  introduction  of  the 
decimal  system,  the  decree  to  come  into  force  on  Jan.  1, 
1919.  The  standards  to  be  used  for  the  decimal  meas- 
ures are  the  standard  meter  and  kilogram  which  were 
presented  to  Russia  at  the  International  Weights  and 
Measures  Conference  in  Paris  in  1899,  and  which  are 
kept  at  the  Central  Office  for  Weights  and  Measures  at 
Moscow.  If  for  technical  reasons  it  should  be  found 
impossible  in  any  particular  department  or  locality  to 
enforce  the  decimal  system  on  Jan.  1  next,  the  use  of 
the  old  measures  may  be  temporarily  continued,  but 
Jan.  1,  1922,  is  the  latest  date  for  the  introduction  of 
the  decimal  system.  The  Commission  for  Trade  and 
Industry  is  ordered  to  supply  new  weights  and  meas- 
ures, and  the  Education  Commission  to  see  that  prac- 
tical instruction  in  the  decimal  system  is  given  in  all 
the  schools.  From  Jan.  1,  1922,  the  manufacture  of 
old  Russian  weights  and  measures  is  prohibited,  from 
Jan.  1,  1923,  none  may  be  sold,  and  from  Jan.  1,  1924, 
their  use  will  be  illegal. 


War  Prices  Prevent  Normal  Business* 

In  peace  this  country  cannot  do  business  on  a  basis 
of  war  prices.  When  our  Government  and  all  the  gov- 
ernments of  Europe  were  paying  whatever  they  had  to 
pay  for  steel,  for  coal,  for  copper,  for  leather,  for  food- 
stuff's— when  they  were  draining  the  markets  of  all  com- 
modities— ordinary  industry  and  ordinary  business,  buy- 
ing in  the  same  markets,  were  compelled  to  pay  the 
same  prices  or  even  higher.  They  could  do  this  and  get 
out  alive.  They  could  do  it  because  nobody  else  was 
going  to  underbuy  them  and  therefore  undersell  and 
ruin  them. 

With  the  war  over,  with  all  inflated  prices  due  to 
come  down  to  a  dead  certainty,  industry  and  business 
are  not  going  to  buy  at  the  top.  They  don't  need  to  be 
warned,  they  know,  that  if  they  do  stock  up  with  ma- 
terial and  goods  at  two,  three,  and  four  times  normal 
values,  the  concerns  that  come  along  after  them  and  buy 
much  lower  down  will  drive  them  out  of  their  selling 
market  unless  they  are  willing  to  clean  up  at  whatever 
loss  they  must  take  to  meet  competition  and  get  rid  of 
their  stocks. 

Get  back  to  ordinary  business.  It  is  the  only  way. 
The  Government  can  begin  by  releasing  its  surplus  wool 
at  such  prices  that  manufacturers  can  take,  and  mer- 
chants can  give,  orders  now.  Let  supply  and  demand 
regulate  the  price  just  as  if  there  had  never  been  any 
war.  Let  the  Government  charge  up  the  difference  to 
the  war.  There  will  be  plenty  of  business  for  every- 
body on  that  basis.  On  the  war  inflation  basis  there 
cannot  be.    Let  the  Government  lead  the  way. 


•From  the  New  York  Sun  of  Dec.  6,  1918. 
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The  Berdan  Pan  for  Amalgamation 


By  a.  W.  ALLEN 


THE  simplest  type  of  machine  for  amalgamating 
gold  in  ores,  and  at  the  same  time  effecting  the 
final  comminution  necessary  in  most  cases  to  free 
the  metal  from  the  encasing  gangue  and  expose  it  to  the 
action  of  the  mercury,  is  the  Berdan  pan,  a  diagram 
of  which  is  shown  herewith.  It  is  used  extensively  in 
countries  where  prospectors  and  small  owners  need 
some  machine  to  cleanse  their  pannings  and  recover 
the  gold  in  a  salable  form.  Under  such  conditions  it 
is  realized  that  most  of  the  losses  take  place  during 
the  final  stages  of  hand  panning,  dry  blowing,  or  me- 
chanical concentration,  in  an  endeavor  to  get  an  abso- 
lutely clean  product.  There  is  no  question  that  its  use 
could  be  still  further  extended  if  its  design  were  more 
gnerally  knovra  and  the  simple  principle  on  which  it 
operates  better  appreciated. 

The  standard  size  of  Berdan  pan  is  about  5  ft.  in 
diameter.  The  pan  consists  of  a  circular  trough  which 
carries  a  large  ball,  in  the  manner  shown.  The  trough 
is  mounted  in  a  steel  driving  shaft,  set  at  an  angle  and 
so  arranged  that  the  pan  can  be  driven  by  suitable 
gearing  at  a  speed  of  from  10  to  15  r.p.m.  The  material 
to  be  ground  is  fed  into  the  pan  either  continuously,  by 
means  of  an  automatic  feeder,  or  periodically,  by  hand ; 
and  a  stream  of  water  enters  with  the  feed  and  over- 
flows at  the  lowest  point  of  the  lip,  carrying  with  it  the 
treated  material.  The  fineness  to  which  the  latter  is 
ground  can  be  regulated,  within  certain  limits,  by  ad- 
justing the  amount  of  water  passing  through  the  pan. 

The  ball  rolls  in  a  pool  of  mercury,  so  that  any  me- 
tallic particles  that  are  freed  by  its  crushing  action  are 
immediately  brought  into  contact  with  the  quicksilver, 
and  amalgamated.  The  speed  of  the  pan  is  so  low  and 
the  action  so  quiet  that  practically  no  mercury  is 
floured  during  the  operation. 

The  capacity  of  the  pan  for  actual  grinding  is,  of 
course,  small,  as  the  ball  weighs  only  about  120  lb.,  and 
the  power  consumed  is  negligible.  It  is  highly  advisable 
to  break  the  material  in  a  dolly  pot  or  sample  crusher 
before  feeding  to  the  pan,  so  that  all  will  pass  i-in. 
mesh.  If  an  even  finer  feed  can  be  arranged,  the  duty 
will  be  proportionately  greater.  The  secret  of  success 
as  regards  capacity  is  to  maintain  an  even  and  minimum 
bed  of  ore  or  other  material  in  the  pan.  Like  the  stamp 
mill,  the  Berdan  pan  will  do  practically  nothing  when 
overfed. 

In  place  of  the  steel  ball  an  iron  drag  is  sometimes 
used,  but  is  not  to  be  recommended.  The  power  con- 
sumption is  increased  out  of  proportion  to  the  increase 
in  tonnage  ground;  and  it  is  difficult  to  maintain  the 
proper  thickness  of  feed  bed  between  the  drag  and  the 
pan  bottom.  Liners  are  sometimes  employed  to  reduce 
wear  under  such  circumstances.  These  are,  however, 
unnecessary  when  a  ball  is  used,  when  the  pan  body 
can  be  made  as  a  stout  casting,  of  extra  thickness  where 
there  is  abrasive  action;  and  even  after  continuous  op- 
eration it  will  be  found  to  be  little  worn.  It  will  cer- 
tainly last  for  several  years.  The  smooth  surface  of 
the  trough  will  permit  an  effective  clean-up  to  be  made, 
whereas  when   liners   are  used  the   amalgam   is   likely 


to  lodge  between  the  pan  body  and  the  liners,  and  can 
be  recovered  only  with  difficulty. 

The  Berdan  pan  is  an  invaluable  adjunct  in  a  mill, 
especially  where  amalgamation  is  being,  or  has  been, 
practiced.  It  has  been  responsible  for  the  recovery 
of  many  tons  of  mercury  since  the  price  of  the  metal 
advanced  under  the  stimulus  of  a  war  shortage.  Many 
operators  have  found  that  the  debris  around  an  old 
amalgamating  plant  often  contains  sufficient  mercury 
to  make  its  treatment  in  a  simple  machine  of  this  type 
a  highly  profitable  undertaking. 

Millmen  will  find  this  amalgamator  far  more  con- 
venient than  the  amalgam  barrel  ftfr  cleaning  up  accu- 
mulations of  mill  refuse  containing  mercury  or  amal- 
gam.   They  will  appreciate  the  fact  that  by  withholding 
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BERDAN  AMALGAMATING  PAN 

the  feed  for  an  hour  or  so  before  they  are  free  to  at- 
tend to  the  clean-up,  and  by  allowing  a  stream  of  clear 
water  to  pass  through  the  pan  during  this  time,  the 
mercury  will  be  thoroughly  cleansed,  the  iron  can  be 
easily  removed,  and  the  amalgam  can  be  pressed  in  a 
minimum  of  time.  Compared  with  the  messy  procedure 
necessary  with  an  amalgam  barrel,  and  in  view  of  the 
fact  that  practically  no  mercury  is  floured  during  the 
operation  of  a  Berdan  pan,  there  is  little  doubt  as  to 
which  is  the  more  convenient  machine.  It  will  also 
be  found  particularly  handy  and  suitable  for  cleansing 
and  grinding  chippings,  scrapings,  and  scalings  from 
copper  plates,  and  producing  an  even  grade  of  amalgam 
for  retorting. 

In  addition  to  its  use  in  connection  with  battery 
clean-ups,  the  Berdan  pan  will  be  found  invaluable  for 
reducing  shot  metal  and  fine  gold  and  silver  from  slag 
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resulting  from  the  smelting  of  cyanide  zinc-box  precipi- 
tates and  retorted  metal. 

The  Berdan  pan  is  seldom  used  as  a  unit  of  milling 
equipment,  on  account  of  its  limited  grinding  capacity; 
but  on  small  "one-man"  properties,  equipped  with  a  bat- 
terj'  or  mill  of  some  description  and  a  concentrating 
table,  the  addition  of  a  pan  of  this  tj^pe  would  involve 
little  expense,  absorb  practically  no  additional  power, 
eliminate  a  great  proportion  of  the  labor  necessary 
with  apron  plates,  and  insure  a  greater  recovery  of 
gold.  Where  a  middling  product,  obtained  from  the 
concentrating  table,  needs  regrinding,  the  Berdan 
pan  will  be  found  suitable  for  this  purpose,  although 
it  is  not  to  be  recommended  where  very  fine  grinding 
is  not  required,  or  where  an  even  grade  of  sized 
product  is  expected.  By  modifying  the  inclination  of 
the  pan  so  that  the  depth  of  liquid  is  varied,  it  is  some- 
times possible  to  regulate  the  size  of  the  product 
delivered,  but  only  within  comparatively  narrow  limits. 


Liquid  Crystals 


What  Alsace-Lorraine  Meant 
To  Germany 

Dr.  Felix  Pinner,  who  from  time  to  time  contributes 
articles  on  economic  questions  to  the  Berliner  Tageblatt, 
recently  enlarged  on  the  importance  of  Alsace-Lorraine 
to  Germany  as  a  source  of  raw  materials.  The  following 
summary  is  taken  from  the  Ironmonger  of  Nov.  9 : 

The  loss  of  the  manufacturing  industries  of  the  two 
provinces,  states  Dr.  Pinner,  would  mean  far  less  to 
Germany  than  being  cut  off  from  sources  of  certain  raw 
materials  with  which  she  herself  is  not  too  well  pro- 
vided. The  three  most  important  of  these  are  iron  ore, 
potash,  and  petroleum.  Without  the  10  Alsatian  potash 
mines,  Germany  would  still  hold  potash  deposits  and 
works  from  which  not  only  her  home  requirements  but 
an  unlimited  export  demand  could  be  covered.  Nev- 
ertheless, the  world  monopoly  in  potash  which  Germany 
now  holds,  except  for  some  minor  deposits  in  Spain  and 
the  United  States,  will  be  broken  if  Alsace  is  lost,  and 
this  would  deprive  Germany  of  one  of  her  few  weapons 
of  economic  defence. 

But  the  iron-ore  question  is  still  more  serious.  The 
huge  development  of  the  German  iron  industry  would 
have  been  impossible  without  the  acquisition  of  the 
Lorraine  ore  deposits  in  1871.  The  Lorraine  steel  out- 
put ('2,286,354  tons  in  1913),  considered  in  relation 
to  the  total  German  output  of  18,958,819  tons,  is  small, 
but  the  fact  must  be  taken  into  account  that  not  only 
the  Lorraine  works  but  all  the  West  German  iron  works 
drew  to  a  large  extent  upon  the  Lorraine  minette  ore. 
The  Luxemburg  iron  industry  is  economically  bound  to 
that  of  Lorraine,  and  if  Lorraine  is  lost  Luxemburg 
cannot  continue  in  the  German  Customs  Union. 

Now,  the  Lorraine  and  Luxemburg  iron-ore  output 
combined  in  1913  amounted  to  28.5  million  tons  of  the 
total  German  output  of  35.9  million  tons,  or,  expressed 
in  iron  content,  to  77%  of  the  total.  The  loss  of  Lor- 
raine would,  therefore,  make  Germany  dependent  upon 
foreign  ore  supplies  for  the  greater  part  of  her  iron 
output.  She  would  still  be  able  to  obtain  ore  from 
Sweden,  Spain,  Russia,  and  perhaps  even  from  France, 
yet  the  basis  of  her  industry  would  be  so  narrowed  as 
seriously  to  hamper  development  of  her  iron  industry. 


Evidence  has  been  accumulating  during  the  last  few 
decades  that  there  is  justification  for  speaking  of  ' 
"liquid  crystals,"  according  to  Engineering .  The  term 
certainly  does  not  appear  to  accord  with  the  time-hon- 
ored distinction  of  the  three  states  of  aggregation — 
solid,  liquid,  and  gaseous.  Nor  do  bodies  like  pitch  and 
wax  and  others  which  gradually  soften  without  having 
a  definite  melting  point  exactly  fit  this  classification. 
But  crystals,  substances  which  in  solidifying  assume 
definite  though  varying  shapes,  with  straight  edges 
and  plane  faces,  and  which  are  characterized  by  peculiar 
optical  and  other  physical  properties  not  found  in  either 
amorphous  or  in  liquid  substances,  seem  to  be  the  per- 
fect examples  of  solids,  and  it  is  difficult  to  imagine  such 
substances  to  partake  simultaneously  of  the  character- 
istic properties  of  solids  and  of  liquids.  Yet  it  is  known 
that  there  are  a  large  number  of  crystal-like  bodies  of 
more  or  less  constant  shapes,  which  unite  when  they 
meet,  forming  twins,  which  may  split  again,  which  may 
be  distorted  into  spirals,  and  which  not  only  possess 
some  of  the  specific  properties  of  crystals  to  an  en- 
hanced degree,  but  actually  display  certain  optical  prop- 
erties for  which  scientists  have  so  far  been  looking  in 
vain  in  solid  crystals.  These  liquid  crystals  may  drift 
in  a  trough  across  which  wires  have  been  stretched, 
and  float  right  through  the  wires  to  close  up  again 
and  to  reassume  their  original  shape  and  properties, 
much  like  the  proverbial  ghost  floats  through  the  walls, 
and  is  left  unharmed  by  bullets  and  sword  thrusts.  The 
liquid  crystals  are  real,  though  they  are  best  studied 
under  the  microscope  and  polariscope. 


White  Arsenic  in  Rhodesia* 

The  manufacture  of  white  arsenic  on  a  commercial 
scale  was  brought  to  a  successful  stage  in  Rhodesia 
early  in  1918,  says  the  Board  of  Trade  Journal,  in  quot- 
ing the  report  of  the  Munitions  and  Resources  Commit- 
tee. One  unit  of  a  plant  is  at  present  in  operation,  the 
output  from  which  is  about  14  tons  per  month.  The 
plant  is  now  being  increased,  and  it  is  hoped  to  pro- 
duce about  100  tons  per  month  before  the  end  of  1918. 
The  product  is  of  excellent  quality,  assaying  about  99% 
Asp,,  and  it  is  interesting  to  note  that  this  grade  is 
obtained  from  the  ore  in  one  operation.  F^or  the  time 
being  all  the  arsenic  produced  is  exported  for  the  Union 
of  South  Africa  for  the  manufacturing  of  arsenite  of 
soda,  but  it  is  the  intention  of  the  syndicate  now 
carrying  on  the  work  to  turn  out  sheep-dips  itself  at  a 
later  date.  Experiments  in  the  recovery  of  arsenic  as  a 
byproduct  have  been  conducted. 

A  considerable  amount  of  attention  was  devoted  dur- 
ing 1917  to  prospecting  for  arsenical  ores,  and  bodies 
of  mispickel  ore  are  now  known  to  exist  within  reason- 
able distance  of  the  railway  line,  which  could  supply 
South  African  requirements  for  arsenical  compounds 
for  many  years.  White  arsenic  recovered  as  a  byprod- 
uct in  gold  mining  would  doubtless  find  a  ready  sale  if 
the  manufacture  of  dips  and  of  arsenite  of  soda  is  be- 
gun, but  the  regular  source,  the  committee  states,  would 
necessarily  be  from  high-grade  mispickel  ores  such  as 
are  known  to  be  available  in  the  country. 


•Commerce   Reports,   Nov.    IG,    1918. 


December  21,  1918 


ENGINEERING  AND  MINING  JOURNAL 


1077 


Destruction  of  the  French  Coal  Mines* 

The  French  Departments  du  Nord  and  Pas-de-Calais 
have  suffered  severely  through  the  depredations  of  the 
invader.    The  Germans,  in  their  customary  manner,  de- 
stroyed the  greater  part  of  the  machinery  used  at  the 
coal  mines.    Thanks  to  their  ruthlessness,  France  is  de- 
prived of  one-third  of  her  normal  output  of  coal  for  a 
period  of  three  or  four  years  to  come,  and  Germany  will 
now  be  called  upon  to  make  good  this  shortage.  Whether 
the  German  debt  shall  be  paid  by  occupying  the  district 
of  La  Sarre  or  by  a  coal  tax  upon  the  Rhine  and  West- 
phalian  districts  is  unimportant,  but  fuel  must  be  one 
of  the  most  important  considerations  in  the  peace  treaty. 
What  strikes  the  visitor  most  forcibly  is  that  the  city 
of  Lens,  now  called  Lens  le  Neant  ("Lens  the  Nothing"), 
is  a  vision  of  horror  that  cannot  be  erased  from  the 
memory.     Everything  is  pulverized,  only  a  few  walls 
stand,  and  nothing  remains  of  a  once  happy  population 
of  355,000  souls.     Toward  Courrieres  are  a  few  stumps 
of  walls   and   empty  houses;   further  to  the  east  the 
wrecks  of  Salloumines,  Henin-Lietard,  Courcelles,  and 
Auby.     Still  further  to  the  east  is  Douai,  but  here  the 
aspect  changes  somewhat.     The  town  is  nearly  intact, 
and  few  houses  are  destroyed,  but  they  are  unoccupied 
except  for  a  few  soldier  police.    The  sweeping  Jias  been 
clean.     After    the    inhabitants    had    left,    officers    and 
privates  looted  thoroughly.     The  camions  have  carried 
off  linen  and  furnishings,  leaving  shells  and  war  sup- 
plies by  the  roadside.     Toward  the  pits  of  Aniche  and 
Anzin  the  Germans  destroyed  the  bridges  and  blew  up 
the  crossroads,  but  they  are  still  accessible  over  the  side 
roads  where  the  enemy  did  not  use  his  heavy  trucks. 
All  over  the  country  are  the  remains  of  the  Decauville 
portable  railway,  and  by  the  side  of  it  heaps  of  barbed 
wire  gratings  and  helmets. 

The  destruction  of  equipment  was  thorough  at  Lens, 
Courrieres,  Dourges,  I'Escarpelle,  and  Douai.  At  Aniche 
and  Anzin  it  was  hoped,  for  a  moment,  that  less  de- 
struction would  be  apparent,  but  it  is  just  the  same. 
Steam  cylinders  and  air  compressors  were  dynamited. 
A  few  cartridges  carefully  exploded  in  screen  and  wash- 
ing plants  have  made  them  useless.  Switchboards  were 
carried  away,  and  no  trace  of  copper  is  to  be  found. 
Here  and  there  are  a  few  cars  still  loaded  with  coal,  but 
most  of  them  lie  around  partly  destroyed  by  nearby 
explosions. 

In  the  district  of  Lens  the  mines  were  flooded  thor- 
oughly, by  turning  surface  water  into  them.  In  other 
districts  only  the  lower  levels  of  the  mines  are  now 
flooded,  owing  to  the  cessation  of  pumping.  By  the 
middle  of  October  scarcely  a  single  inhabitant  of  the 
coal  districts  remained.  A  few  miners  hid  themselves 
and  stayed  behind  the  retreating  Germans,  and  others, 
escaping  from  the  retreating  enemy,  are  now  slowly 
coming  back,  and  civil  life  is  beginning  again.  The 
engineers  and  superintendents  who  had  remained  at  the 
mines  during  the  war  were  taken  to  Belgium  in  the 
retreat  and  are  still  prisoners.  A  few  engineers  for- 
merly connected  with  the  mines  are  in  France,  and  these 
are  now  returning  to  take  such  care  of  the  property  as 
is  possible  and  to  begin  restoration. 

At  a  few  mines  the  destruction  was  not  so  complete 


as  intended,  and  many  inhabitants  still  remain;  the 
Germans,  with  bayonets  at  their  backs,  could  not  always 
complete  their  tasks. 

The  big  problem  of  today  is  to  decide  on  the  manner 
of  reviving  the  business.  It  is  a  technical  and  economic 
problem  requiring  the  maximum  production  in  the 
shortest  possible  time.  In  its  solution  efforts  will  prob- 
ably be  limited  to  certain  chosen  points  where  destruc- 
tion is  less  complete,  but  nothing  is  yet  definitely 
decided  upon — the  question  is  still  being  studied. 


Manganese  at  Kaslo,  B.  C. 

An  interesting  geological  survey  of  the  manganese 
deposits  of  Kaslo,  B.  C,  has  been  issued  by  the  Mines 
Department,  Ottawa,  which  reads  in  part  as  follows: 

Three  claims,  the  Harp,  Colling-wood,  and  Black  Diamond,  are 
situated  five  miles  from  the  town  of  Kaalo  at  2690  ft  elevation, 
on  the  northeast  side  of  the  valley  of  Kaslo  Creek.  .  .  .  The. 
workings  examined  were  at  an  elevation  of  2630  ft.,  where  a 
quartz  vein  3  to  4  ft.  wide  has  been  explored  by  open  cut  ajid 
tunnel  for  33  ft.  The  vein  occurs  in  the  Kaslo  volcajilcs  group 
of  rocks.  It  conforms  with  the  strike  of  the  formation  and  dips 
80°  west. 

The  immediate  hanging  wall  is  a  banded,  compact,  argilla- 
ceous and  somewhat  graphic  schist.  The  foot  wall  is  a  2-ft.  band 
of  chlorite  schist,  an  altered  eruptive.  Both  walls  have  gouge 
material  and  are  well  defined.  The  rhodonite  In  the  vein  is  mas- 
sive, dull  gray  to  deep  pink  in  color.  It  occurs  along  the  foot 
wall  in  fairly  continuous  bunches,  which  were  probably  at  one 
time  joined  together  in  a  continuous  band  of  rhodonite  var>'lng 
in  width  up  to  18  in.  The  gangue  consists  of  vitreous  smoky 
quartz,  carrying  pyrrhotlte,  p>Tite,  and  chalcopyrite.  The  sul- 
phides impregnate  the  wall  rock  and  cause  the  foot  wall  in 
particular  to  weather  to  a  rusty  brown.  The  vein  has  been 
formed  by  hydrothermal  solutions  ascending  along  a  contact 
fissure  and  those  associated  with  the  sedimentary  members,  where 
the  fissure  is  along  a  contact  or  bedding  plane,  from  the  pre- 
vailing type  in  the  Kaslo  volcanlcs. 

The  secondary  deposits  of  manganese  occurring  on  the  valley 
terraces  and  slopes  flanking  the  Kaslo  volcanic  area  of  the  Blue 
Ridge  are  the  most  noteworthy  yet  di.scovered  in  British  Colum- 
bia. The  ore  consists  of  different  forms  of  wad  or  bog  manganese. 
A  sample  of  this  material  proved  to  be  a  good  grade  of  wad, 
containing  48.14%  of  Mn  and  1.65%  Fe.  Six  claims  were  .staked 
for  wad  in  July,  1917,  at  a  point  two  miles  beyond  Murphy's 
property  and  seven  miles  from  Kaslo.  On  three  of  these  claims, 
owned  and  prospected  by  A.  J.  Curie,  of  Kaslo,  wad  was  found 
in  segregations  or  layers  associated  with  calcareous  tufa  and 
limonite. 

A  study  of  the  distribution  and  character  of  the  wad  deposits 
on  the  northeast  side  of  Kaslo  Creek  valley  points  to  the  fact 
that  mineral  springs  and  swampy  ground  with  sluggish  drainage 
played  an  important  part  at  one  time  on  this  v.alley  slope.  Dep- 
osition must  have  been  in  progress  for  a  considerable  period, 
as  layers  of  wad  attaining  a  thickness  of  three  feet  have  been 
encountered  in  shallow  holes  and  ditch-like  excavations.  Beds  of 
wad  averaging  6  to  10  in.  in  thickness,  separated  by  tufa  or 
limonite  bands,  are  typical  of  the  occurrence. 


Extraction  of  Mercury  With  Sulphide* 
By  C.  H.  Holland 
One  part  of  an  ore  containing  cinnabar,  ferric  oxide, 
and  a  hydrocarbon  is  crushed,  and  agitated  with  4.5 
parts  of  an  aqueous  solution  containing  4'"r  sodium 
sulphide  and  1%  sodium  hydroxide.  The  solution  is 
filtered,  and  mercury  is  precipitated  from  the  double 
sulphide  of  mercury  and  sodium  by  aluminum  shavings. 
The  mercury  is  obtained  partly  in  metallic  form,  and 
partly  as  a  powder  mixed  with  foreign  matter,  which  is 
heated  in  a  retort  with  manganese  dioxide  and  lime. 
The  total  yield  of  mercury  is  84.5  per  cent. 


•Extract   from    L'Echo    des    Mines    et    de    la   Metallurgie,    Nov. 
3  and  10.  1918. 


•Abstracted  from  New  Zealand  Jour.  Sci.  Tech.,  and  Jour.  Soc. 
Chem.  Industry. 
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How  Workmen  Fare  Under  Bolshevism 


THE  following  comprises  some  illuminating  para- 
graphs from  an  article  by  Hans  Vorst,  the  Russian 
expert  of  the  Berliner  TageUatt,  Oct.  S,  1918,  a 
translation  of  which  was  published  in  the  New  York 
Times: 

The  signs  of  destruction  are  still  more  prominent  in 
Petrograd  than  in  Moscow.  I  was  already  convinced 
of  this  on  my  short  route  from  the  railway  station,  and 
the  following  days  finally  revealed  to  me  a  dying  city. 
The  crumbling  pavements,  the  neglected  houses,  spoke 
an  impressive  language.  There  is  no  house  without  a 
sign  announcing  the  hurried  sale  of  house  furnishings. 
At  every  corner  so-called  "liquidation  bureaus"  have 
been  established,  in  which  household  articles  of  all  kinds, 
furs,  clothing,  linens,  furniture,  objects  of  art,  and  an- 
tiques are  sold.  All  of  these  things,  often  fondly  gath- 
ered for  decades,  are  now  throvm  upon  the  market,  and 
must  be  auctioned  off  at  ridiculously  low  prices,  if,  in- 
deed, they  can  find  a  purchaser  at  all.  For  who  cares 
to  buy,  w^hen  the  requisitioning  of  bourgeois  homes,  the 
confiscation  of  their  furnishings,  is  in  full  swing? 

The  bourgeoisie  are  fleeing  from  the  city,  as  the  con- 
stantly growing  distress  and  increased  cost  of  living, 
besides  the  persecution  which  is  threatening  them  at 
present  and  in  the  future,  make  life  unbearable.  Panic- 
stricken,  these  people  try  to  gather  their  possessions  at 
the  eleventh  hour,  and,  as  far  as  possible,  to  turn  them 
into  cash.  For  possessions  have  become  a  burden  and  a 
hindrance.  Now  the  better  middle  classes  also  are 
fleeing. 

But  the  working  class,  too,  is  fleeing,  because  the  city 
can  no  longer  offer  it  employment  and  support.  Toward 
the  end  of  1917  the  population  of  Petrograd  was  still 
2,700,000;  in  June,  1918,  it  was  only  1,400,000.  In 
about  a  half  a  year,  therefore,  the  population  decreased 
to  half  its  former  size,  and  since  then  it  has  doubtlessly 
fallen  off  even  more. 

The  eye  witnessed  signs  of  this  breaking  up  and  de- 
struction of  the  once  so  brilliant  city,  no  matter  where 
it  looked,  even  on  the  short  trip  from  the  railway  sta- 
tion through  the  streets.  The  workingman  at  my  side, 
meanwhile,  told  me  the  old  story  of  being  out  of  work, 
in  distress  and  hungry.     With  bitter  irony  he  added: 

"For  all  this,  everything  is  now  ours.  The  houses 
belong  to  us,  the  factories  and  banks  belong  to  us.  But 
we  are  not  able  to  live  more  easily  because  of  it,  and 
e\erything  falls  to  pieces." 

These  words,  which  the  plain  workingman  learned 
from  his  own  experience,  show,  in  fact,  the  scarcely 
enviable  lot  of  the  Russian  proletariat.  The  working 
class  has  achieved  full  control  in  the  state,  and  yet  there 
are  groups  in  its  midst  who  have  been  deluded,  because 
of  this  fact,  into  forgetting  that  their  economic  position 
has  not  been  improved  because  of  it,  but  rather  has  be- 
gun gradually  to  decline.  The  average  wage  of  the  in- 
dustrial and  transportation  worker,  of  the  clerk,  and  the 
municipal  employees  in  Russia  in  the  year  1914  was 
about  'i2  rubles  a  month.  According  to  the  reports  of 
the  People's  Commissioner  of  Labor,  Larin,  recently 
published  in  the  Isveatia,  the  present  earnings  of  the 
same  class  of  workers  amount  to  about  325  rubles  per 
month that  is  to  say,  about  10  times  as  much  as  for- 


merly. This  tenfold  increase  in  wages  was  perhaps  the 
cause  of  the  stiff  prices  which  were  current  this  summer, 
and  which  amounted  to  about  10  times  the  prices  paid  in 
free  trade  before  the  war,  exclusive  of  the  fact  that  the 
commodities,  which  may  be  obtained  at  fancy  prices, 
are  not  present  in  sufficient  quantities,  and  that  the 
workingman,  too,  must  often  pay  a  hugely  exorbitant 
price  to  the  profiteer. 

Meanwhile,  though,  the  administration  has  this  au- 
tumn again  raised  the  prices  so  much  that  on  the  aver- 
age they  amount  to  about  20  times  those  paid  in  peace 
times.  Thereupon  was  based  the  demand,  presented 
by  Larin,  to  double  the  wages  again.     Larin  said: 

"One  cannot  double  the  prices  and  let  the  earnings  re- 
main the  same  or  only  increase  them  by  half.  The 
working  class  does  not  relish  such  jokes." 

Yet  the  administration,  in  coalition  with  the  Central 
Executive  Committee,  could  not  decide  in  favor  of  a 
100%  raise,  but  ordered  a  50%  raise  instead.  The  in- 
crease in  wages  therefore  remains  quite  a  pace  behind 
the  increase  in  prices,  and  the  position  of  the  working 
class  becomes  more  difficult  still  because  of  the  lack 
of  provisions  and  commodities.  But  even  this  increase 
in  wages  only  constitutes  a  passing  palliative  measure, 
as  it  is  a  positive  economic  fact  that  wages  and  prices 
stand  in  an  essentially  alternative  position,  and  as  soon 
as  wages  are  raised  prices  must  jump  higher,  too. 

The  only  possibility  of  improving  the  condition  of 
the  working  classes  is  by  increasing  production.  But 
this,  too,  failed,  and,  by  the  course  that  is  being  fol- 
lowed, cannot  succeed.  The  productiveness  of  work 
sank  lower  and  lower  by  degrees.  It  is  thus  impossible 
even  to  maintain  the  old  relationship  between  wages  and 
prices. 

The  Soviet  government  is  desirous  of  introducing  ex- 
pedients into  this  situation,  which,  like  the  partial  pay- 
ment of  wages  in  kind,  can  only  lead  to  an  irreparable 
confusion,  if,  indeed,  it  should  come  to  be  realized  at 
all.  In  the  meanwhile,  to  keep  alive  the  impression 
among  the  working  class  that  they  are  enjoying  mate- 
rial benefits  from  the  "dictatorship  of  the  proletariat," 
steps  are  being  taken  to  isolate  the  middle  class  from 
its  dwellings,  to  requisition  its  house  furnishings,  and 
to  place  the  proletarians  in  its  stead.  A  committee  at  the 
Council  of  the  People's  Commissioners  formed  a  resolu- 
tion in  which  was  stated: 

"Parasitic  elements,  capitalists,  manufacturers,  bank- 
ers, speculators,  property  owners,  entrepreneurs,  and, 
in  fact,  persons  who  do  no  specially  paid  work,  are  liable 
to  exile." 

Arrangements  have  also  been  formulated  for  the 
requisitioning  of  homes.  In  Moscow  these  measures 
"for  the  establishment  of  wholesome  shelter  for  the 
workingmen"  are  already  in  progress.  Petrograd  is 
preparing  to  follow  this  example. 

Though  a  certain  system  is  being  followed,  and  excep- 
tions are  being  made  in  the  capitals,  it  seems  that  in 
the  provinces  the  task  is  being  done  in  a  more  sum- 
mary fashion.  One  number  of  the  official  Isvestia,  that 
of  Sept.  15,  contains  the  following  news  items: 

"In  Nikolajevsk  the  Executive  Committee  has  re- 
solved to  confiscate  the  altogether  excessive  possession 
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■  the  capitalists  and  to  turn  it  over  to  the  common  na- 
onal  fund. 

"The  Soviet  in  Ostashkov  has,  in  conjunction  with  the 
ed  Terror,  prescribed  a  contribution  of  469,000  rubles 
3  the  bourgeoisie  of  the  community. 

"At  Voronesh  the  bourgeoisie  is  being  excommuni- 
|ited  from  the  central  part  of  the  city  to  the  suburbs 

the  will  of  the  Soviet;  their  dwellings  in  the  city  are 

ing  occupied  by  the  workingmen." 

In  this  way  the  social  revolution  in  Russia  has  begun 

present  to  realize  just  what  socialism  always  brought 
s  a  charge  against  its  enemies.  Instead  of  organizing 
iroduction,  possessions  are  being  taken  from  their  own- 
rs  and  divided  among  the  masses  of  the  poor. 

How  long  will  this  last,  and  where  will  it  lead?  Tl^e 
working  class  will  soon  realize  that  they  will  have  to 
tarve  and  freeze  in  the  dwellings  of  the  rich  as  well, 
0  long  as  economic  destruction  continues. 


Metallic-Electrode  Arc  Welding 

By  0.  S.  EscHOLZ* 

A  reliable  method  for  determining  the  character  of 
wrelded  joints  is  of  prime  importance,  and  the  lack  of 
ane  has  been  responsible  to  a  large  extent  for  the 
aesitancy  among  engineers  with  regard  to  the  adoption 
of  arc  welding. 

Manufactured  apparatus  is  practically  all  accepted 
on  the  basis  that  it  should  comply  with  a  process  speci- 
fication, rigidly  enforced,  in  conjunction  with  the  suc- 
cessful reaction  to  certain  tests.  Riveting  seriously 
impairs  the  strength  of  the  jointed  plates;  yet,  with  a 
proper  layout  and  intelligent  inspection,  the  completed 
structure  possesses  certain  definite  features  which  do 
not  require  further  examination.  The  inspector  of  a 
finished  concrete  structure  is  practically  helpless,  as 
the  weakest  sort  of  construction  may  be  concealed  by  a 
sound  surface.  With  a  careful  supervision  of  the 
process,  however,  the  physical  properties  of  the  com- 
pleted structure  can  be  reliably  gaged,  and  the  use  of 
concrete  may  be  justified  even  in  ship  construction. 

Electric-arc  welding  is  susceptible  to  better  control. 
The  four  factors  which  determine  the  physical  char- 
acteristics of  the  metallic-electrode  arc  welds  are  fusion, 
slag  content,  porosity,  and  crystal  structure.  Some  of 
the  more  important  methods  for  determining  these 
characteristics  are: 

1.  Examination  of  the  weld  by  visual  means  to  as- 
certain: (a)  finish  of  the  surface  as  an  index  to  work- 
manship; (b)  length  of  deposits,  which  indicates  the 
frequency  of  breaking  arc,  and,  therefore,  the  ability 
to  control  the  arc;  (c)  uniformity  of  the  deposits,  as  an 
indication  of  the  faithfulness  with  which  the  filler  metal 
is  placed  in  position;  (d)  fusion  of  deposited  metal 
to  bottom  of  weld  scarf,  as  shown  by  appearance  of 
under  side  of  welded  joint;  (e)  predominance  of  sur- 
face porosity  and  slag. 

2.  Chipping  the  edges  of  the  deposited  layers  with 
a  cold  chisel  or  calking  tool  to  determine  the  relative 
adhesion  of  deposit. 

3.  Penetration  tests  to  indicate  the  linked  unfused 
zones,  slag  pockets,  and  porosity  by:    (a)   X-ray  pene- 


tration; (h)  rate  of  gas  penetration;  (c)  rate  of  liquid 
penetration. 

4.  Electrical  tests  (as  a  result  of  incomplete  fusion, 
slag  inclusions  and  porosity),  showing  variations  in: 
(a)   electrical  conductivity,  and  (b)  magnetic  induction. 

The  utilization  of  these  methods  to  the  best  advantage 
involves  their  application  to  each  layer  of  deposited 
metal  as  well  as  to  the  finished  weld.  This,  excepting  in 
unusual  instances,  would  not  be  required  by  commercial 
practice  in  which  a  prescribed  welding  process  is  ef- 
fected. 

Visual  examination  is  of  more  importance  than  is 
generally  admitted;  and  in  conjunction  with  failure  in 
the  case  of  the  chipping  and  caulking  tests,  is  of  particu- 
lar usefulness.  The  last  mentioned  test  serves  to 
indicate  gross  neglect,  by  the  operator,  of  cardinal 
v/elding  principles,  owing  to  the  fact  that  only  a  poor 
joint  will  respond  to  the  tests. 

The  most  reliable  indication  of  the  soundness  of  the 
weld  is  offered  by  the  penetration  tests.  Obviously, 
the  presence  of  unfused  oxide  surfaces,  slag  deposits, 
and  blowholes  will  offer  a  varying  degree  of  penetra- 
tion. Excellent  results  in  the  testing  of  small  .samples 
are  made  possible  by  the  use  of  the  X-ray.  However, 
on  account  of  the  nature  of  the  apparatus,  the  amount 
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•Research  engineer,   Westinghouse   Electric  and   Manufacturing 
Co.,    East  Pittsburgh,   Pennsylvania. 
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FIG.   1.      CURRENT   NEEDED   AND   ELECTRODE   DIAMETER 
FOR    WELDING    PLATES 

of  time  required,  and  the  diflficulty  of  manipulating  and 
interpreting  results,  it  can  hardly  be  considered  at 
present  as  a  successful  means  of  examination  in  opera- 
tions involving  large-scale  production. 

The  rate  that  hydrogen  or  air  leaks  through  a  joint 
from  pressure  above  atmospheric  to  atmospheric,  or 
from  atmospheric  to  partial  vacuum,  can  readily  be  de- 
termined by  cumbersome  equipment.  The  slight  advan- 
tage over  liquid  penetration  in  the  matter  of  time  saving 
is  not  of  sufficient  importance  to  warrant  consideration. 

Kerosene,  of  the  various  liquids  that  may  be  applied, 
has  marked  advantages,  because  of  its  availability,  low 
volatility  and  high  surface  tension.  When  sprayed  on 
a  weld  surface  it  is  rapidly  drawn  into  any  capillaries 
which  may  have  been  produced  by  incomplete  fusion 
between  deposited  metal  and  weld  scarf,  or  between 
succeeding  deposits,  slag  inclusions  or  gas  pockets,  pene- 
trating through  the  weld  and  showing  the  existence  of 
an  unsatisfactory  structure  by  a  stain  on  the  emerging 
side.  A  bright  red  stain  can  be  produced  by  dissolving 
suitable  oil-soluble  dyes  in  the  kerosene.  By  means  of 
this  test,  the  presence  of  faults  that  could  not  be  de- 
tected with  hydraulic  pressure  or  other  methods  has 
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been  indicated.  By  the  kerosene  penetration  method  a 
sequence  of  imperfect  structures  linked  through  the 
weld  could  be  immediately  discovered.  It  must  be  borne 
in  mind,  however,  that  this  method  is  not  applicable 
to  the  detection  of  isolated  slag  or  gas  pockets,  nor  of 
small,  disconnected  unfused  areas.  It  has  been  shown 
by  various  tests,  however,  that  a  weld  may  contain  a 
considerable  amount  of  distributed  small  imperfections 
without  modifying  its  characteristics  to  a  great  extent. 
If  a  bad  fault  is  betrayed  by  the  kerosene  test,  it  is 
advisable  to  burn  out  the  metal  with  a  carbon  arc,  be- 
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FIG.   2.     VARIATION  IN  WELD   STRENGTH  WITH  CHANGE 
IN    ARC   CURRENT 

fore  rewelding  under  proper  supervision.  Electrical 
test  methods  by  which  the  homogeneity  of  welds  is 
determined  are  still  in  the  evolutionary  stages,  and 
obvious  difficulties  are  yet  to  be  overcome.  Some  of 
these  are  the  elimination  of  the  effect  of  contact  dif- 
ferences, the  influence  of  neighboring  paths  and  fields, 
and  the  lack  of  practicable  and  portable  instruments 
of  sufficient  sensibility  for  the  detection  of  slight  varia- 
tions in  conductivity  or  magnetic  field  intensity.  No 
simple  tests  are  available,  except  those  which  involve 
subjecting  the  metal  to  excessive  stresses,  for  de- 
termining the  crystal  structure.  Control  of  this  phase 
must  be  determined  by  the  experience  obtained  from 
following  a  prescribed  process. 

The  inspector  of  metallic-electrode  arc  welds  may 
consider  that,  by  the  proper  use  of  visual,  chipping,  and 
penetrating  tests,  a  more  definite  appraisal  of  the  fin- 
ished joint  may  be  secured  than  is  possible  in  either 
riveting  or  concrete  construction.  The  operation  may 
be  still  further  safeguarded  by  requiring  rigid  ad- 
herence to  a  specified  process. 

It  is  unfortunate  that  most  welders  consider  them- 
selves pioneers  in  an  unknown  art.  As  the  result,  they 
are  inclined  to  do  their  work  under  a  mysterious 
camouflage,  which  is  bewildering  to  the  untutored. 
Once  in  a  while,  due  possibly  to  a  coincidence,  one  of 
these  "experts"  is  successful  in  obtaining  a  good  weld, 
but  more  often  a  successful  job  is  attributable  to  the 
friction  between  slightly  fused,  plastered  deposits. 


In  common  with  many  other  operations,  the  process 
of  metallic-electrode  arc  welding  is  susceptible  to  anal- 
ysis. Regardless  of  the  composition  of  the  metal  welded 
with  the  arc,  the  cardinal  steps  are:  (1)  preparation  of 
weld;  (2)  electrode  selection;  (3)  arc-current  adjust- 
ment; (4)  arc-length  maintenance;  and  (5)  heat 
treatment. 

Sufficient  scarfing  is  involved  in  the  preparation  of 
the  weld  and  in  the  separation  of  the  weld  slants,  so 
that  the  entire  surface  is  accessible  to  the  operator  with 
a  minimum  amount  of  filling.  When  necessary,  to 
avoid  distortion  and  internal  stresses  due  to  unequal 
expansion  and  contraction  strains,  the  metal  is  pre- 
heated or  placed  so  as  to  permit  the  necessary  move- 
ment to  occur. 

The  electrode  selection  is  determined  by  the  mass, 
thickness  and  the  constitution  of  the  material  to  be 
welded.  An  electrode  free  from  impurities  and  con- 
taining about  17%  carbon  and  5%  manganese  has 
been  found  generally  satisfactory  for  welding  low  and 
high  carbon  as  well  as  alloy  steels.  This  electrode  can 
also  be  used  for  cast-iron  and  malleable-iron  welding, 
although  more  dependable  and  more  consistent  results, 
permitting  the  machining  of  welded  sections,  can  be 
obtained  by  brazing,  using  a  copper-aluminum-iron 
alloy  electrode  with  the  aid  of  a  simple  flux.  Successful 
results  are  obtained  by  brazing  copper  and  brass  with 
this  electrode.  The  diameter  of  the  electrode  should  be 
chosen  with  reference  to  the  arc  current  used. 

Many  have  attempted  welding  with  too  low  an  arc 
current,  and  the  result  has  been  a  poorly  fused  deposit. 
This  is  due  largely  to  the  overheating  characteristics  of 
most  electrode  holders,  thus  leading  the  operator  to  as- 
sume that  the  current  used  is  in  excess  of  the  amount 
needed.  The  approximate  amounts  of  current  to  be 
used  for  a  given  thickness  of  mild  steel  plate,  as  well 
as  the  electrode  diameter  for  a  given  arc  current,  are 
indicated  in  the  curve  in  Fig'.  1.  The  variation  in  the 
strength  of  1-in.  square  welded  joints  as  the  welding 
current  is  increased  is  shown  in  Fig.  2. 

Notwithstanding  the  fact  that  electrode  development 
is  still  in  its  infancy,  the  electrodes  available  are  giving 
satisfactory  results,  although  considerable  advance  may 
yet  be  made  in  the  ductility  of  welds,  consistency  in 
results,  as  well  as  in  the  ease  of  utilizing  the  process. 

The  maintenance  of  a  short  arc  length  is  imperative. 
It  is  usually  maintained  by  a  skillful  operator,  as  the 
work  is  thereby  expedited,  less  electrode  material  is 
wasted,  and  a  better  weld  obtained,  due  to  improved 
fusion,  decreased  slag  content,  and  porosity.  By  record- 
ing the  arc  current  and  arc  voltage  by  meter  deflection 
or  other  means,  the  inspector  has  a  continual  record  of 
the  most  important  factors  which  affect  weld  strength, 
ductility,  fusion,  porosity,  and  other  features. 

The  method  of  placing  the  deposited  layers  plays  an 
important  part  on  the  internal  strains  and  distortion 
obtained  on  contraction.  It  is  possible  that  part  of 
these  strains  could  be  relieved  by  pre-heating  and  an- 
nealing, as  well  as  by  the  allowance  made  in  prepara- 
tion for  the  movement  of  the  metal. 

The  heat  treatment  of  a  completed  weld  is  not  a  ne- 
cessity, particularly  if  it  has  been  pre-heated  for  prepa- 
ration and  then  subjected  to  partial  annealing.  A  uni- 
form annealing  of  the  structure  is  desirable,  even  in 
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the  welding  of  the  small  sections  of  alloy-  and  high- 
<:arbon  steels,  if  it  is  to  be  machined  or  subjected  to 
heavy  vibratory  stresses. 

The  inspector,  in  addition  to  applying  the  detailed 
tests  to  the  completed  joint  and  effectively  supervising 
the  process,  can  readily  assure  himself  of  the  compe- 
tency of  any  operator  by  submitting  sample  welds  to 
-ductility  and  tensile  tests,  or  by  simply  observing  the 
surface  exposed  on  cutting  through  the  fused  zone, 
grinding  its  face  and  etching  with  a  solution  of  1  part 
concentrated  nitric  acid  in  10  parts  water. 

It  is  confidently  assumed,  in  view  of  the  many  re- 
sources at  the  disposal  of  the  welding  inspector,  that 
this  method  of  jointing  will  rapidly  attain  successful 
recognition  as  a  dependable  operation  in  structural  en- 
gineering. 


Rhodesia's  Mineral  Output  in  1917 

Southern  Rhodesia  was  fourth  in  rank  as  a  gold  pro- 
ducer in  1917,  although  the  production  was  curtailed 
considerably,  according  to  Commerce  Reports.  The  de- 
crease is  the  first  since  the  beginning  of*  the  industry, 
with  the  exception  of  a  small  setback  in  1910,  and  is 
attributed  (1)  to  the  cessation  of  operations  at  certain 
mines,  owing  to  payable  ore  having  been  exhausted;  (2) 
to  increased  cost  of  working,  on  account  of  enhanced 
value  of  stores;  (3)  to  growing  difficulty  in  purchasing 
necessary  equipment  for  mines  already  developed;  and 
(4)  to  stoppage  of  credit  to  small  workers  in  several 
instances. 

The  total  yield  of  gold  decreased  from  930,356  fine  oz., 
of  a  value  of  $18,956,531,  in  1916,  to  834,231  fine  oz., 
worth  $17,010,320,  in  1917.  During  the  year  2,595,505 
tons  of  ore  was  milled,  as  compared  with  2,987,444  tons 
in  1916;  and  sands  treated  amounted  to  1,358,065  tons, 
as  against  1,245,547  in  1916. 

The  average  value  per  ton  of  ore  milled  reached  26.90s. 
($6.55),  as  against  26.08s.  ($6.35)  in  1916.  Stamps  in 
use  decreased  from  1172  in  1916  to  989  in  1917.  In 
addition  to  gravity  stamps,  there  were  in  operation  29 
grinding  pans,  23  tube  mills,  6  gate  rolls,  6  Chilean 
mills,  5  Huntingtons,  1  Lane  mill,  1  waterfall  mill,  1 
roasting  plant,  and  1  smelting  plant. 

Production  of  silver  showed  an  increase  from  200,676 
oz.,  valued  at  $106,659,  in  1916,  to  211,989  oz.,  worth 
$129,541,  in  1917.  The  output  of  copper  in  1917 
amounted  to  3911  tons,  valued  at  $2,016,911,  as  com- 
pared with  3521  tons,  worth  $1,659,676,  in  1916.  The 
average  price  per  ton  amounted  to  £106  ($516).  The 
greater  part  of  the  1917  output  came  from  the  Falcon 
mine,  but  there  were  at  least  16  other  small  producers. 

On  account  of  the  shortage  of  shipping,  sales  of 
chrome  ore  were  more  restricted  than  during  1916. 
However,  prices  were  considerably  higher,  and  the  1917 
output  of  72,962  tons,  valued  at  $1,593,034,  was  worth 
little  less  than  the  88,871  tons  of  1916,  which  sold  for 
$1,621,372.  Owing  to  the  rise  in  the  value  of  chrome, 
prospecting  was  more  active  in  1917  than  in  1916. 

During  1917  considerable  development  of  the  asbestos 
industry  took  place.  The  production  for  the  year  was 
9562  tons,  valued  at  $924,100,  as  against  6157  tons, 
valued  at  $482,071,  in  the  preceding  year. 

The  coal  industry  was  also  active  during  the  year. 
In  addition  to  meeting  local  requirements,  the  Wankie 


colliery  supplied  large  quantitie.s  of  coal  and  coke  to 
the  Belgian  copper  fields  and  to  the  railways  throughout 
the  country.  During  1917,  548,954  tons  of  coal  was 
raised,  326,026  tons  sold,  124,410  tons  used  for  coke, 
and  2188  tons  employed  in  connection  with  brick  kilns. 
The  declared  value  amounted  to  $873,965,  as  compared 
with  $639,789  in  1916. 

The  1917  output  and  value  of  other  minerals  and 
metals  were:  7072  tons  of  lead,  $461,286;  143  tons  of 
tungsten,  $68,700;  53  tons  of  antimony,  $482S;  76  tons 
of  arsenic,  $779;  20,749  tons  of  ironstone,  $15,037.  and 
4  tons  of  tin,  $2672. 

Although  there  was  a  small  decrease  in  the  number 
of  gold  claims  registered,  there  was  an  increase  of  747 
base-mineral  claims.  Among  the  latter  were  registra- 
tions for  mica,  talc,  sulphur,  aluminum,  and  wolframite. 

Mining  supplies  were  obtained  with  such  difficulty 
from  abroad  that  it  was  necessary  to  practice  strict 
economy.  This  was  particularly  true  with  re.spect  to 
explosives,  and,  owing  to  the  shortage  of  glycerin,  the 
use  of  which  was  decreased  by  30%,  lower-grade  ex- 
plosives were  necessarily  adopted.  However,  despite 
the  obstacles  which  were  encountered,  no  mine  had  to 
discontinue  work  on  account  of  the  shortage  of  stores. 


Chrome  Near  Contact,  Montana 

Chrome  deposits  near  Contact,  Mont.,  have  attracted 
the  attention  of  prospectors  for  many  years,  and  tests 
for  gold,  silver,  and  copper  have  from  time  to  time  been 
conducted,  but  it  was  not  until  March,  1918,  that  any 
attempt  to  exploit  the  deposits  was  made.  The  first 
locations  were  recorded  by  0.  V.  Miller,  Tom  Rowlands, 
and  Charles  Blakeley,  who  staked  out  eight  claims.  The 
chromite  deposits  occur  in  three  distinct  veins,  having  a 
strike  N.  W.  by  S.  E.,  and  they  are  cut  by  horneblende 
and  serpentine  dikes.  Other  claims  were  subsequently 
located  on  the  extension  of  the  veins,  which  have  shown 
great  persistancy. 

The  first,  or  Bonanza,  group,  consisting  of  five  claims, 
and  the  Chancey  group  of  four  claims,  on  the  south  ex- 
tension vein,  were  located  and  sold  to  Purdy  and  Parker, 
of  Great  Falls,  Mont.,  in  April,  1918.  They  proceeded 
with  the  development  of  the  Bonanza  group  until  the 
property  was  taken  over  by  J.  C.  Gish,  representing 
Colorado  interests.  This  company  built  a  100-ton  con- 
centrating plant,  consisting  of  stamps,  classifiers,  and 
Wilfley  tables,  in  addition  to  bunk  houses  and  office 
buildings,  the  work  being  in  charge  of  0.  V.  Miller. 
The  property  is  situated  34  miles  from  the  railway. 
Transportation  is  by  motor  truck,  and  considerable  work 
has  been  done  by  the  company  in  improving  the  road. 
Power  for  the  plant  is  furnished  by  oil-driven  engines, 
but  a  hydro-electric  installation  is  under  construction, 
water-power  being  secured  from  the  Boulder  River. 

High-grade  ore  mined  from  the  vein  averages  about 
42%  and  varies  in  width  from  1*  ft.  to  3  ft.,  and  con- 
centrating ore  of  about  18%  occurs  in  widths  up  to  30 
ft.  Paralleling  the  deposit  on  the  south  contact  of  horn- 
blende and  slate  is  a  large  pyrrhotitic  iron  vein,  carry- 
ing nickel,  cobalt,  and  copper,  which  is  now  being  pros- 
pected by  Miller,  Rowlands,  and  Blakeley. 


Remember  the  Comfort  Fund  of  the  27th  Engineers. 


1084                                                  ENGINEERING  AND  MINING  JOURNAL  Vol.  106,  No.  25 

.,:„iiiiiii!iiii iiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiii iiiiiii iiiiiiii iiiiiiiiiiiiiiiiiiit uiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiuiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiii^ 

Correspondence  and  Discussion         | 


?.l!lim Ullllllll I II IIIIIIMIIUIIIIIIII I I II I mill Illllllllllllllllllllllllllllllllllllillllllllllllllllllllllllllllllllllllllllll Illllllllllllllll I Illllllllllllllllllllllllll IIIIIIII Illlllllllllllllllllllllllllllllllll Illllllllllllii:r^ 


Dust  Abatement  in  Mines 

My  paper  on  "Abatement  of  Dust  From  Drilling 
Operations  by  the  Use  of  Water  Drills,"  presented  at 
the  Seventh  Annual  Congress  of  the  National  Safety 
Council,  and  which  you  excerpted  in  the  Nov.  2  issue 
of  the  Journal,  was  not  intended  to  offer  a  solution  of 
this  trying  problem,  but  I  hoped  that,  by  collecting  and 
tabulating  the  practical  experience  of  a  number  of 
mines,  a  discussion  would  result  which  would  lead  to 
improvement  in  the  handling  of  this  problem. 

As  my  object  w'as  to  promote  discussion,  I  am  natu- 
rally gratified  with  the  thoughtful  editorial  comment 
which  j^ou  accorded  this  paper,  and  with  the  letter  of 
Charles  A.  Chase  which  appears  in  the  Journal  of  Nov. 
30.  As  with  all  problems  which  involve  not  only  ma- 
terial factors  but  also  the  factor  of  human  personality, 
which  generally  transcends  in  complexity  and  difficulty 
all  the  other  variables  entering  the  problem,  the  solu- 
tion of  this  problem  of  dust  abatement  depends  to  a 
large  extent  on  the  attitude  of  the  men. 

It  is  unfortunately  true  that  a  solution  which  was 
satisfactory  several  years  ago  may  no  longer  be  so,  or 
that  a  solution  considered  satisfactory  this  year  may 
not  be  so  a  few  years  from  now.  The  one  great  out- 
standing fact  in  connection  with  all  safety  work  is  the 
difficulty  of  securing  cooperation  from  the  workers  who 
are  to  be  protected,  and  I  believe  that  all  practical  safety 
workers  will  agree  that  if  a  guard  or  precaution  in- 
tended to  promote  the  safety  of  workers  interferes  in 
any  way  with  their  comfort  or  habits  it  will  either  be 
ineffective,  or  else  an  entirely  disproportionate  amount 
of  educative  effort  must  be  expended  to  make  it  effective. 

Men  who  will  work  with  respirators  or  wet  drills 
under  normal  conditions  of  labor  competition,  with  ap- 
parent contentment,  will  condemn  both  respirators  and 
wet  drills  when  wages  are  high  and  labor  is  scarce, 
although  themselves  unable  to  offer  any  better  means 
for  protection  against  the  threatened  danger.  Though 
it  is  usually  easy  to  convince  the  individual  of  the 
reality  and  seriousness  of  the  danger,  the  unreasonable 
attitude  of  the  men  as  a  whole  often  persists. 

It  is  not  difficult  for  me  to  agree  with  your  belief 
that  much  could  and  should  be  done  to  improve  respi- 
rators, and  so  far  as  the  mechanical  improvement  of 
respirators  goes,  it  appears  reasonable  that  they  should, 
if  properly  developed,  offer  at  least  a  partial  solution 
of  this  problem.  The  real  difficulty  comes  in  attempt- 
ing to  get  men  to  wear  respirators  regularly,  and  to 
keep  them  clean,  or  even  to  turn  them  in  to  the  person 
charged  with  keeping  them  clean. 

In  general,  inasmuch  as  air  velocities  sufficient  to 
provide  for  adequate  ventilation  in  the  mine  will  also 
cause  the  continuous  suspension  of  considerable  dust,  it 
would  be  necessary  for  practically  everyone  under- 
ground to  wear  respirators.  I  know  that  it  is  possible 
to  get  men  to  wear  them  in  places  where  the  dust  is 
HO  thick  that  the  accumulation  obstructs  the  nasal  pas- 


sages, but  to  most  men  the  danger  which  is  unseen  does 
not  exist,  and  it  would  be  difficult  to  get  trammers, 
timber  men,  and  station  tenders,  who  do  not  see  dust, 
to  wear  respirators,  although  it  is  true  that  the  very 
fine  dust  is  often  the  most  injurious. 

Referring  to  Mr.  Chase's  letter,  I  quite  agree  that 
the  method  of  allaying  dust  by  the  injection  of  water 
through  hollow  steel,  as  at  present  conducted,  has  many 
objections.  Reference  to  the  table  accompanying  my 
paper  will  show  the  frequent  occurrence  of  the  symbol 
(a),  meaning,  "men  prefer  dust  to  getting  wet."  As 
Mr.  Chase  so  truly  says,  "it  is  an  unpleasant  and  a  dis- 
appointing fact  that  the  current  models  of  mounted 
water  drills  atomize  both  water  and  lubricant  to  such 
extent  that  a. fog  of  water  vapor  is  now  common  about 
these  drills  when  in  operation."  This  is  true  also  of 
the  wet  stopers,  and  in  the  questionnaires  returned  to 
me  there  were  numerous  comments  on  the  promiscuous 
way  in  which  these  wet  drills  emit  water,  and  on  the 
frequently  excessive  use  of  water. 

To  a  considerable  extent  the  quantity  of  water  used 
is  within  the  miner's  control,  and  I  know  that  this 
control  is  frequently  not  exercised  with  intelligence. 
Drill  manufacturers,  however,  have  not  yet  applied  to 
this  portion  of  their  task  anything  like  the  ingenuity 
and  intelligence  which  they  have,  for  example,  devoted 
,to  the  development  of  valve  motions.  Some  drills  inject 
water  only,  through  the  steel;  others  inject  water  and 
compressed  air,  or  at  least  exhaust  air,  which  is  still 
under  considerable  pressure.  I  do  not  approve  of  the 
latter  system,  and  I  believe  that  eventually  drill  manu- 
facturers will  abandon  the  use  of  the  water  tube,  which 
is,  in  most  instances,  an  unmitigated  nuisance,  espe- 
cially when  it  does  not  terminate  in  an  anvil  block, 
but  has  to  run  into  the  shank  of  the  steel.  There  is  now 
one  wet  stoper  which  uses  no  water  tube,  and  experi- 
ence with  this  has  been  extremely  satisfactory. 

It  is  strange  that  the  drill  manufacturers  manifest 
so  little  interest  in,  or  enthusiasm  for,  the  subject  of 
self-rotated  stopers.  To  many  mining  men  the  self- 
rotated  stoper  is  an  interesting  subject,  because  of  the 
possibilities  which  it  offers,  but  to  the  drill  manufac- 
turer it  appears  to  be  a  problem  filled  with  black  dif- 
ficulties. The  table  accompanying  my  paper  will  show 
that  mounted  water  drills  are  used  in  raising  in  pref- 
erence to  wet  stopers,  and  the  sole  explanation  seems 
to  be  that,  with  the  former,  the  operator  does  not  get 
as  wet  as  with  a  hand-rotated  stoper.  To  many  of  us 
it  seems  probable  that  a  self-rotated  water-feed  stoper 
would  wet  the  operator  less  than  a  mounted  wet  drill, 
and  we  hope  that  eventually  the  drill  manufacturers 
will  produce  machines  of  this  type,  and  give  us  an  op- 
portunity to  find  out. 

I  believe  that  eventually  a  successful  one-man  self- 
rotated  water-feed  stoper  will  be  produced,  and  that 
with  it  we  shall  reach  an  approximate  solution  of  the 
abatement  of  dust  from  drilling  operations,  in  the  field 
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not  now  satisfactorily  covered,  while,  at  the  same  time, 
securing  faster  and  cheaper  work  in  raising  than  is 
possible  with  the  mounted  wet  drill.  I  also  believe  that 
in  overhand  stoping,  and  even  in  drifting,  this  type  of 
machine  will,  in  many  cases,  displace  the  mounted  wet 

drill.  W.    0.    BORCHFRDT. 

Austinville,  Va.,  Dec.  6,  1918. 


Panning  as  a  Guide  to  Sampling 

The  following  quotation  from  a  letter  recently  re- 
ceived from  a  prospector  recalls  some  interesting  ex- 
periences in  the  way  of  preliminary  testing  by  means 
of  the  pan : 

"Not  having  a  laboratory  or  very  much  chemical 
training,  I  took  an  iron  mortar  and  pounded  the  speci- 
mens to  a  powder;  then  dropped  a  small  amount  of 
mercury  into  the  mortar,  agitated  for  15  min.,  sep- 
arated by  washing,  placed  the  mercury  in  a  teacup, 
added  nitric  acid,  got  a  residue  which  on  the  apothe- 
cary's scales  weighed  li  grains  from  lA  lb.  of  sand,  or 
$83  per  ton.  Do  you  think  I  arrived  at  the  correct 
amount  per  ton  in  this  way? 

"You  have  discovered  by  this  time  that  I  am  not 
much  of  a  miner.  I  had  $7500  worth  of  experience  in 
,  and  am  out  of  funds  to  follow  up  this  pros- 
pect, but  naturally  I  am  very  much  enthused  over  the 
discovery.     ,     ." 

Seven  thousand  five  hundred  dollars  for  an  experience, 
for  an  education,  and  what  an  education  it  was!  This 
is  not  a  comedy,  it  is  a  painful  tragedy,  and  this  pros- 
pector is  not  a  rare  example.  Many  another  man  has 
bought  experience  at  even  a  higher  rate  when  he  might 
have  used  a  tenth  part  of  the  sum  to  buy  a  broad  educa- 
tion; or,  lacking  the  time  for  that,  have  bought  the  ex- 
perience or  education  of  another  for  a  fraction  of  what 
he  paid  for  his  own. 

To  return  to  the  question  asked.  The  prospector  was 
advised  to  have  assays  made  by  a  responsible  assayer 
and  not  to  attempt  to  use  his  $7500  worth  of  experience 
in  competition  with  $2.50  worth  of  chemistry.  Yet  is 
there  not  something  in  his  suggestion  that  other 
prospectors  may  use?  Is  he  so  far  away  from  some- 
thing that  can  be  used  by  one  who  is  not  the  possessor 
of  $2.50?    Just  what  can  be  learned  through  panning? 

It  is  my  custom  in  sampling  to  cut  out  a  small  por- 
tion of  the  final  pulp  from  an  occasional  sample  and  pan 
it  down  to  see  what,  if  anything,  can  be  learned  from 
an  examination  of  the  concentrates.  It  is  seldom  that 
anything  definite  can  be  learned,  and  yet  there  are  times 
when  it  is  worth  while.  Gold,  if  present,  is  often  visible, 
and  sometimes  the  amount  which  is  visible  will  be  in 
proportion  to  the  assay  of  the  ore.  Sometimes  the  silver 
minerals  may  be  seen  and  recognized,  or  an  unsuspected 
mineral  may  be  found.  The  test  is  always  worth  trying 
and  is  sometimes  of  real  value  in  determining  the  man- 
ner of  conducting  the  more  careful,  detailed  sampling. 

I  recall  in  this  connection  some  work  on  the  old  Vir- 
ginia mine  near  Coulterville,  Calif.  There  was  a  wide 
variation  in  the  grade  of  the  ore  which  was  not  ap- 
parent to  the  eye.  Fifteen  or  twenty  assays  were  made 
daily  to  guide  the  work  underground;  but  there  was 
some  complaint  because  of  the  time  required  before  the 
returns  were  available.  As  some  of  the  gold  was  fine,  a 
series  of  experiments  was  conducted  to  ascertain  if  any 


definite  information  could  be  learned  from  panning  the 
sample  as  soon  as  crushed.  The  outcome  of  these  ex- 
periments was  interesting.  It  was  found  that,  when 
the  sample  was  reduced  to  30  mesh,  and  a  measured 
quantity,  equivalent  to  about  five  assay  tons,  was  panned, 
an  examination  of  the  concentrate  would  enable  one 
to  guess  at  the  contents  within  a  dollar  when  the  ore 
assayed  less  than  $15  per  ton.  This  was  true  except 
in  one  portion  of  the  mine  where  the  percentage  of 
pyrite  was  rather  high.  The  gold  actually  observed  was 
not  all  that  the  ore  contained,  but  bore  such  a  constant 
relation  to  it  that  the  test  was  extremely  satisfactory  as 
an  indicator,  and  those  in  charge  seldom  went  wrong 
by  following  it. 

In  the  sampling  of  a  silver-gold  property  in  Idaho, 
where  it  would  have  required  about  1000  samples  to 
cover  the  developed  ground  satisfactorily,  I  was  able  to 
cut  out  areas  representing  about  400  samples  through 
preliminary  panning  tests.  This  ore  contained  only  a 
little  free  gold  or  silver,  but  both  metals  were  present 
in  proportion  to  the  base-metal  sulphides.  In  this  in- 
stance, when  we  had  taken  and  sent  on  to  the  assayer 
the  600  samples  on  which  I  felt  sure  an  estimate  of  the 
value  of  the  mine  would  be  obtainable,  I  went  back  over 
the  low-grade  areas,  and  confirmed  the  preliminary  tests 
by  careful  sampling  and  assaying,  only  to  find  that  the 
assumption  had  been  practically  correct. 

Several  years  ago  I  was  called  upon  to  examine  the 
property  of  the  Wallis  Syndicate,  a  prospect  on  the 
West  Coast  of  Africa  in  Ashanti.  The  demand  for  an 
early  report  was  urgent,  and  no  assay  equipment  could 
be  collected  and  taken  to  the  property,  which  was  about 
six  days'  travel  from  the  nearest  assay  office.  No  in- 
formation was  available  as  to  developments  or  char- 
acter of  the  ore,  beyond  the  fact  that  it  was  an  extensive 
banket  outcrop. 

Reaching  the  property,  I  found  two  outcrops,  one 
practically  continuous  for  a  distance  of  six  miles,  with 
one  30  ft.  hole  in  it,  and  the  other  about  two  miles  long 
with  perhaps  half  a  mile  of  exposures,  in  which  several 
small  shafts  had  been  sunk. 

Cable  messages  continued  to  reach  me  asking  that  in- 
formation be  sent  as  rapidly  as  it  could  be  secured,  and 
I  immediately  began  work  on  the  six-mile  outcrop,  pan- 
ning a  portion  of  the  samples  as  fast  as  they  were  taken, 
and  reporting,  by  cable,  my  guess  as  to  contents,  pending 
definite  returns  from  the  assay  office,  which  began  to 
return  two  weeks  after  my  first  samples  were  sent 
out.  In  this  instance  my  guess,  based  entirely  upon 
previous  experience  in  other  localities,  proved  to  be  just 
about  100%  too  high.  The  assays  on  the  outcrop  ore 
were  about  half  of  what  I  had  concluded  that  they  would 
be  from  the  pan  tests.  In  this  case  the  gold  was  prac- 
tically all  free  and  all  so  coarse  as  to  be  easily  collected 
in  a  small  concentrate;  hence  one  saw  in  his  pan  about 
all  of  the  gold  that  the  pulp  contained.  Fortunately,  in 
this  case,  the  business  was  not  concluded  until  the  as- 
says were  available,  but  the  instance  goes  to  show  that 
an  old  hand  can  easily  be  deceived  by  the  pan,  and 
that  too  much  weight  must  not  be  placed  upon  what 
can  be  seen  there.  On  the  other  hand,  when  used  with 
appreciation  of  its  limitations,  when  checked  with  a 
sufficient  number  of  assays,  it  may  be  of  considerable 
value  in  sampling  x)r  prospecting  and  serve  a  desirable 
end  in  a  preliminary  examination. 
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Method  of  Relining  Timber  Sets 

A  method  of  timbering  which  was  employed  effectively 
in  ground  that  showed  considerable  weight  after  having 
been  opened  for  about  eight  months  is  illustrated  in 
the  accompanying  sketch.  The  original  sets  in  the  drift, 
which  was  used  as  a  main  haulageway,  were  of  12-in. 
round  timber,  with  lO-ft.  caps  and  8-ft.  posts,  slightly 
battered,  and  placed  at  5-ft.  intervals.  The  back  was 
lagged  over  with  6  to  8-in.  lagging,  and  the  sets  were 
spragged.  Little  lateral  pressure  was  encountered,  most 
of  the  weight  coming  from  the  top,  and  though  this  was 
not  sufficient  to  break  the  caps,  many  showed  transverse 
cracks. 

The  first  relining  consisted  of  placing  sets  of  the 
same  dimensions  between  the  original  ones,  and  it 
was  then  only  necessary  to  remove  the  old  sprags,  which 
were  replaced  by  shorter  ones.  Though  this  was  ef- 
fective for  a  time,  it  was  considered  advisable  to  take 
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LONGITUDINAL,   SETS   USED    IN   RELINING 

further  precautions,  which  was  done  by  means  of  "longi- 
tudinal" sets,  placed  parallel  to  the  drift,  the  work  being 
conducted  in  such  a  manner  that  it  was  not  necessary  to 
disturb  any  of  the  timbering  already  in  place.  Twelve- 
inch  diameter  caps,  12  ft.  long,  were  used  and  were 
placed  directly  under  the  original  caps  at  right  angles 
and  as  near  as  possible  to  the  old  posts.  The  caps  were 
supported  by  posts  of  the  necessary  lengths,  which 
were  placed  upright  at  6-ft.  centers  and  wedged  at  the 
top.  In  this  way,  a  better  distribution  of  the  top  weight 
was  obtained  and  no  further  trouble  was  experienced. 


Shift  Bosses'  Desk  for  Underground  Use 

By  C.  T.  Rice 

Mine  shift  bosses  are  usually  required  to  make  out 
daily  reports  of  the  work  done  by  the  men  under  them, 
and  convenient  places  should  be  provided  underground 
where  it  is  possible  for  them  to  do  so.  This  requires 
the  keeping  of  report  sheets  in  the  mine,  and  there  is 
often  so  much  humidity  in  the  mine  air  that  the  paper 
becomes  moist  and  difficult  to  write  upon.  In  the  sketch 
is  shown  a  desk  that  can  be  placed  on  a  bench  along 


the  drift  where  it  is  convenient  for  the  shift  boss  to 
make  out  his  reports  at  the  end  of  the  shift.  A  16-cp. 
lamp  is  sufficient  to  give  the  necessary  heat  to  keep  the 
paper  dry,  and  may  be  kept  burning  all  the  time  dur- 
ing the  shift  if  the  air  is  at  all  moist.  In  order  to  pre- 
vent fire,  as  well  as  to  protect  it  from  breaking,  the 
lamp  is  incased  in  an  ordinary  wire  guard. 

In  a  similar  manner  can  be  made  a  box  for  keeping 
fuse  perfectly  dry  in  a  moist  mine,  as  well  as  flexible 


DESK  AND  FUSE  BOX  FOR  UNDERGROUND  USE 

in  a  cold  mine.  The  bottom  of  the  upper  compartment 
in  both  instances  is  made  of  i-in.  or  1-in.  boards  with 
l-in.  holes  bored  through  at  intervals  so  as  to  permit 
the  warmth  from  the  lamp  compartment  below  to  come 
up  through  it.  A  door  is  needed  upon  the  fuse  box, 
but  the  desk  is  probably  more  convenient  if  made  with- 
out a  door.  In  the  cap  box,  if  cheesecloth  is  tacked 
to  the  under  side  of  the  board,  it  would  prevent  any 
caps  from  falling  through  the  auger  holes. 


Care  in  Handling  Primers 

Many  mine  accidents,  caused  by  explosions  that  occur 
while  the  miners  are  loading  their  holes,  might  have 
been  avoided  had  more  care  been  used,  writes  William 
H.  Tremerwan  in  the  Anode.  Every  miner  should  bear 
in  mind,  when  loading  holes,  that  the  percussion  blast- 
ing cap  is  a  dangerous  thing  to  handle  unless  all  pre- 
cautions are  observed,  and  care  should  be  used  in  mak- 
ing a  primer,  particularly  in  loading  it  into  a  hole. 
Many  miners,  some  of  them  old-timers,  use  the  tamp- 
ing stick  too  vigorously  in  tamping  the  powder  into 
the  hole,  and  use  the  same  method  with  the  primer.  As 
a  result  the  jar  of  the  tamping  stick  against  the  cap 
sometimes  causes  an  explosion,  and  they  are  seriously 
injured,  or  killed. 
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In  loading  the  holes  the  primer  and  powder  should 
De  carefully  pressed  into  the  hole,  but  the  primer 
should  not  be  tamped  with  hard  strokes.  It  is  not  neces- 
ary  to  use  great  force  in  loading  the  holes  so  long  as 
he  powder  is  pressed  sufficiently  tight  to  prevent  it 
from  falling  out.  Often  explosions  occur  because  the 
miner  is  in  a  hurry  to  get  his  holes  loaded,  and  he  does 
not  want  to  take  time  enough  to  do  his  work  carefully. 
His  partner  may  be  the  innocent  victim.  It  is  well 
for  the  miner  to  remember  "It  is  better  to  be  safe  than 
sorry." 

Simple  Pouring  Ladle  for  Mine  Use 

An  easily  constructed,  serviceable  grease  or  molten- 
metal  ladle  for  use  around  the  shop  or  mine  may  be 
easily  made  by  any  machinist  or  blacksmith  from  an 
old  elevator  bucket  of  the  proper  size  by  fastening 


2  ^ 


A  HANDY   POURING  LADLE 

thereon  a  handle  of  strap  iron  shaped  to  suit  the  re- 
quirements or  the  fancy  of  the  user.  As  shown  in  the 
accompanying  cut,  two  i-in.  button  rivets  hold  the  handle 
securely  in  position  in  the  center  of  the  cup.  If  desired. 
a  lip  may  be  shaped  on  one  end  of  the  cup  for  ease  in 
pouring. 


Rejuvenating  a  Worn-Out  Pump 

By  H.  H.  Hunner* 

An  Allis-Chalmers  single-stage  pump  making  1750 
r.p.m.  and  pumping  1290  gal.  per  min.  on  a  165-ft.  head 
was  found  to  lose  its  water  once  or  twice  in  24  hours 
whenever  the  power-line  voltage  fluctuated  to  a  point 
low  enough  to  cause  it  to  drop  in  speed;  and  when  run- 
ning the  pump  would  pound  with  a  continual  end  thrust. 
On  examination  it  was  found  that  the  ring  seats  were 
worn  away  on  both  sides  of  the  impeller  and  that  the 
recess  in  the  castings  which  accommodated  the  rings 
was  gouged  out  on  both  sides,  top  and  bottom.     The 


sides  of  the  casing  next  to  the  impeller  were  worn  in 
places  to  a  depth  of  over  half  an  inch. 

To  repair  the  impeller,  the  ring  seats  were  turned 
down  to  make  a  driving  fit  for  two  rings  that  had  been 
previously  made  up.  A  2 -in.  section  was  cut  from  these 
rings,  the  ends  were  drawn  up  and  welded,  and,  after 
having  been  driven  to  a  tight  fit  on  the  new  seats  cut 
on  the  impeller,  they  were  turned  down  to  give  a  run- 
ning fit  for  the  standard  rings,  which  made  an  impeller 
as  good  as  new. 

The  repair  of  the  castings  required  two  barrels  of 
charcoal,  40  ft.  of  42-in.  asbestos  paper,  75  firebrick,  150 
cu.ft.  of  oxygen  and  12  carbic  cakes.  An  air  line  was 
extended  to  the  place  where  the  castings  were  to  be 
heated,  and  five  feet  of  1-in.  pipe  was  used  for  a  nozzle 
to  produce  forced  draft.  The  castings  were  stood  on 
end  on  the  ground,  propped  up  with  firebrick  and  walled 
in  on  all  sides  with  the  firebrick  placed  about  18  in. 
away  from  the  castings,  the  brick  being  laid  with  about 
*-in.  spaces  end  to  end. 

The  brick  wall  was  built  up  to  the  height  of  the  cast- 
ings, and  the  charcoal  then  dumped  in  between  the 
brick  and  castings  on  a  kindling-wood  fire.  The  top 
of  the  castings  and  the  charcoal  was  then  covered  with 
two  thicknesses  of  asbestos  paper,  cut  into  42-in.  square 
sheets;  the  air,  turned  down  to  about  10-lb.  pressure, 
was  used  to  give  the  charcoal  a  good  start  and  the  im- 
provised furnace  was  left  for  three  hours  without  arti- 
ficial draft,  after  the  charcoal  had  a  start.  On  removing 
enough  brick  to  reach  the  ring  recesses  it  was  found 
that  the  castings  were  easily  brought  up  to  a  welding 
heat  on  applying  the  torch  for  a  few  seconds. 

Both  castings  were  repaired  on  one  side,  and  the 
brick  wall  was  torn  down,  using  forceps  to  handle  the 
bricks.  The  castings  were  flopped,  the  charcoal  was 
heaped  around  their  base,  and  the  bricks  were  built  up  to 
hold  the  charcoal  in  place.  By  covering  the  entire 
work  with  asbestos  paper,  the  operator  was  able  to  work 
at  close  range  without  undue  exposure  to  the  heat. 
When  the  time  arrived  to  fill  in  the  last  piece  of  cast- 
ing, it  had  cooled  too  much  to  work  without  reheating. 
The  supply  of  charcoal  was  exhausted,  but  pine  wood 
was  available,  and  the  bricks  were  covered  with  sheet 
iron  and  the  air  nozzle  was  used  again,  and  this  combi- 
nation secured  a  better  heat  in  an  hour's  time  than  had 
been  possible  by  means  of  the  charcoal,  which  is  not  es- 
sential where  air  is  available. 

The  operation  was  finished  in  about  eight  hours  and 
little  hammer  and  chisel  work  was  required  to  get  a 
smooth  job  on  the  castings.  At  a  moderate  expense  a 
new  water  end  was  provided,  and  a  wait  of  six  months 
for  delivery  on  a  unit  that  was  absolutely  essential  was 
obviated.  The  castings  were  covered  with  the  asbestos 
paper  after  the  job  was  finished  and  allowed  to  cool 
slowly  for  several  hours. 


•Superintendent,  Onahman  Iron  Co.,  Ironton,  Minnesota. 


Substitute  for  Tin. — The  Advisory  Committee  on  Science 
of  the  Commonwealth  of  Australia  announces  that  a  com- 
bination of  carbolic  acid  and  formalin  produces  a  resin 
soluble  in  methylated  spirit  and  suitable  for  varnishing 
cardboard  containers  for  packing  foodstuffs.  Its  use  im- 
parts no  taint  to  the  food,  and  it  is  claimed  that  containers 
so  treated  will  serve  for  most  of  the  food-packing  purposes 
for  which  tin  is  now  used,  while  the  cost  to  produce  is  lower 
than  that  of  tinplate  at  war-time  prices. 
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By  Paul  Wooton,  Special  Correspondent  | 
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Tungsten  Embargo  Refused 

A  request  for  a  90-day  embargo  on  imports  of  tung- 
sten has  been  denied  by  the  War  Trade  Board.  A  com- 
mittee representing  the  producers,  importers,  and  con- 
sumers came  to  Washington  in  an  effort  to  secure  such 
an  embargo,  so  as  to  give  time  for  adjustments  and 
stabilization.  The  War  Trade  Board  has  a  well-defined 
policy  to  the  effect  that  its  curtailment  of  imports  and 
exports  must  be  based  on  shipping  needs.  To  grant  pro- 
tection, the  board  holds,  to  one  American  industry,  and 
possibly  affect  adversely  other  American  industries,  is 
without  its  province. 


Relief  Lacking  in  War-Minerals  Act 

If  any  remedy  is  applied  to  the  war-minerals  situation 
under  the  new  conditions  brought  about  by  the  ending 
of  the  war,  it  must  be  a  new  one.  This  is  rapidly 
becoming  the  conviction  of  all  who  are  interested  in  the 
subject.  The  War-Minerals  Act,  it  is  pointed  out,  was 
intended  solely  for  Government  relief  during  the  war. 
The  relief  of  producers  of  war  minerals  is  a  post-war — 
a  reconstruction — problem.  Therefore  it  is  held  by 
many  that  Congress  should  decide  what  relief  should  be 
granted.  Though  it  is  believed  that  there  would  be  no 
objection  from  any  quarter  to  the  use  of  a  part  of 
the  administrative  fund  carried  by  the  War-Minerals 
Act  to  conduct  an  investigation  of  the  situation,  so  as 
to  enable  Congress  to  obtain  actual  facts  in  the  case, 
it  is  apparent  that  Secretary  Lane  is  not  convinced  that 
such  a  procedure  would  be  justified. 


To  Stimulate  Engineering  Research 

The  war  having  demonstrated  in  striking  manner 
the  need  for  stimulating  engineering  in  all  its  branches, 
steps  are  now  being  taken  to  urge  the  adoption  of  legis- 
lation to  create  engineering  experiment  stations.  Previ- 
ous efforts  in  this  direction  have  failed  largely  owing  to 
disagreements  as  to  where  the  schools  should  be  sit- 
uated. The  Smith-Howard  Bill,  now  before  Congress, 
is  a  compromise  measure,  which,  with  some  amendment 
in  important  particulars,  can  be  made  a  suitable  ve- 
hicle for  the  legislation  desired.  It  is  believed  that  the 
differences  between  land-grant  colleges  and  state  schools, 
which  were  the  principal  stumbling  blocks  heretofore, 
can  be  avoided.  The  matter  has  been  given  careful  con- 
sideration by  the  National  Research  Council.  That 
body  is  firmly  convinced  of  the  need  of  stimulating 
scientific  research  in  each  state  of  the  Union,  but  be- 
lieves that  the  kind  of  research  to  be  undertaken  at  a 
station,  and  the  situation  of  that  station,  are  essentially 
state  matters,  which  can  be  determined  by  a  state  board. 

The  Smith-Howard  Bill  provides  that  the  experiment 
stations  be  directed  by  the  U.  S.  Bureau  of  Standards. 
Thi.s  provision  meets  with  decided  disapproval,  as  most 
<>f  iYiii^c.  who  have  .studied  the  matter  feel  that  Wa.shing- 


Facts  Wanted  as  to  Profiteering  in  Ores 

All  information  in  possession  of  the  Federal  Trade 
Commission  relative  to  profiteering  in  the  smelting,  re- 
duction, and  handling  of  metalliferous  ores  and  metals 
is  asked  by  Senator  King,  of  Utah,  in  a  resolution  which 
has  been  referred  to  the  Senate  Committee  on  Interstate 
Commerce.     The  resolution  reads  as  follows: 

Resolved,  That  the  Federal  Trade  Commission,  be,  and  it  is 
hereby,  directed  to  furnish  the  Senate  with  the  following  in- 
formation : 

Any  and  all  facts,  figures,  data,  or  information  now  in  posses- 
sion of  the  Federal  Trade  Commission  relative  to  profiteering  in 
the  smelting,  reduction,  and  handling  of  metalliferous  ores  and 
metals  by  smelting  and  refining  companies  and  by  metal-selling 
companies,  and  to  investigate  said  companies  for  such  supple- 
mentary information  as  may  be  required  for  a  complete  report 
in  the  premises,  and  to  transmit  such  complete  report  to  the 
Senate. 


Sulphur  Litigation  Expected 

Intimation  of  developments  which  will  have  an  im- 
portant bearing  on  the  sulphur  situation  are  reaching 
Washington.  The  armistice  having  removed  any  patri- 
otic scruples  against  hampering  the  production  of  sul- 
phur, no  surprise  would  be  occasioned  if  the  Union 
Sulphur  Co.  should  attempt  to  take  advantage  of  the 
recent  favorable  decision  of  the  district  court  in  Dela- 
ware in  regard  to  the  validity  of  its  patents.  Despite 
this  decision,  there  is  strong  legal  opinion  that  the 
court  erred.  As  the  Freeport  Sulphur  Co.  and  the 
Gulf  Sulphur  Co.  have  strong  financial  support,  a  legal 
contest  of  fair  proportions  is  expected. 

Interest  is  manifested  in  Washington  as  to  whether 


ton  should  help,  rather  than  direct,  the  work.  Some 
assistance  from  Washington  would  be  necessary  to 
prevent  duplication  of  work  and  to  give  general  aid. 
Opinion  seems  to  favor,  however,  the  placing  of  the 
Washington  work  in  the  hands  of  the  Smithsonian  In-  •* 
stitution  or  the  National  Research  Council,  rather  than 
turning  it  over  to  one  of  the  departments. 


Lessen  Import  Restrictions 

Import  restrictions  have  been  lifted  by  the  War  Trade 
Board  in  the  instances  mentioned  in  the  following 
statement : 

At  the  time  the  program  of  the  War  Trade  Board  for  con- 
servation of  tonnage  by  restriction  upon  imports  was  determined 
upon,  the  tonnage  situation  was  so  acute  as  to  render  it  im- 
possible to  make  exceptions  to  the  restrictions,  even  to  cover 
purchases  already  made  by  American  importers.  Importers  so 
affected,  who  were  forced  to  make  this  sacrifice  as  their  contri- 
bution to  the  winning  of  the  war,  were  told  that  as  soon  as  the 
tonnage  situation  was  at  all  relieved  the  War  Trade  Board  would 
permit  shipment  of  these  goods. 

In  fulfillment  of  this  promise,  the  War  Trade  Board  announces 
that  applications  for  import  licenses  will  be  considered  for  all 
restricted  articles  included  within  lists  of  restricted  imports  Nos. 
1  or  2,  to  cover  purchases  or  contracts  made  by  American  im- 
porters before  the  date  of  the  announcement  of  the  restrictions. 
Such  applications  must  be  accompanied  by  proof  of  the  purchase 
or  contract. 
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the  Union  Sulphur  Co.  will  attempt  to  prevent  the  use 
of  the  Frasch  patents  by  its  competitors,  or  whether  a 
licensing  plan  will  be  proffered.  The  company  sued  on 
the  basis  of  its  second  patent,  which  was  granted  in 
1!H)5.  The  competitors  hold  that  they  are  using  proces- 
ses covered  by  the  original  patent,  which  was  granted 
111  1901  and  which  has  now  expired.  Officials  are  out- 
spoken in  their  praise  of  the  accomplishments  of  the 
Lnion  company  during  the  war.  By  the  most  intelli- 
gent operation,  the  output  of  its  wells  was  tripled. 

Production  of  sulphur  by  the  Gulf  Sulphur  Co.  will 
liegin  in  January,  it  is  understood  in  Washington.  This 
operation  is  in  the  vicinity  of  Matagorda.  Drilling  ha.s 
revealed  that  this  is  the  largest  and  most  important 
known  deposit  of  sulphur  in  the  United  States.  It  was 
in-t  the  plan  of  its  owners  to  exploit  it  at  this  time,  but 
ar  the  direct  request  of  the  Government,  during  the 
war,  they  prepared  to  operate  on  a  large  scale.  The 
ccmpany  is  now  prepared  to  produce  sulphur  cheaply. 
The  large  investment  which  has  been  made  probably 
will  call  for  active  operation  of  the  property. 


Bureau  of  Mines  Work  Summarized 

Summarizing  the  work  being  done  by  the  Bureau  of 
Mines  in  the  interest  of  the  metal-mining  industry,  Van. 
H.  Manning,  in  his  report  to  Congress  on  Dec.  19,  men- 
tions the  following  activities: 

Milling  and  milling  problems  at  mineral  deposits  throuBhout 
till*  country  were  investigated  to  ascertain  the  available  supply 
■  •f  metals  and  minerals  especially  needed  in  the  conduct  of  the  war. 

A  body  of  engineers  and  chemists  was  organized  for  war- 
minerals  investigation,  to  determine  how  supplies  of  necessary 
commodities,  such  as  nitrates,  manganese,  chrome,  magnesite, 
nickel,    tin,   and    platinum,   could   be   obtained    most   i-eadily. 

Ill  cooperation  with  the  War  Department,  the  production  of 
artificial  nitrates  and  the  development  of  processes  and  plants  for 
their  manufacture  were  studied. 

Representatives  of  the  Bureau  heljied  to  devise  a  process  for 
tlie  production  of  nitric  acid  by  the  oxidation  of  ammonia,  which 
1-1  more  efficient  than  any  in  previous  use. 

-Means  by  which  the  supply  of  sulphuric  acid  needed  in  the 
manufacture  of  explosives  could  be  increased   were   investigated. 

A  complete  survey  of  the  domestic  and  Canadian  nickel  deposits 
u  as  made. 

The  extraction  of  molybdenum,  tungsten,  and  vanadium  from 
their  ores  was  investigated  with  reference  to  the  use  of  these 
metals   in  special   steels  for   munitions  and   machine   tools. 

.V  leaching  process  and  a  chloride  volatilization  i)rocess  for  the 
treatment  of  oxidized  lead  ore  have   been   developed.      Tests  have 

iwn  that  the  volatilization  process  can  be  used  for  lead  sul- 
de  ores. 

V  cheap  and  simple  process  has  been  developed  for  recovering 
7.mc  from  a  solution  of  zinc  sulphate,  making  possible  the  treat- 
ment of  low-grade  and  complex   zinc  ores   by   leaching. 

Further  work  on  the  flotation  proce.ss  for  treating  ores  has 
indicated  the  most  suitable  flotation  agents  or  mixtures  for  cer- 
■  in  ores  and  has  shown  why  minerals  float. 

Through  field  demonstrations,  operators  and  well  drillers  were 
.i.,>\\n  how  large  wastes  of  oil  underground  may  be  prevented 
by  cementing  oil  wells  so  as  to  prevent  water  from  entering  the 
oil   sands. 

.V  rocking  electric  furnace  intended  to  prevent  the  metal  losses 
that  attend  the  melting  of  bra.ss  and  bronze  in  crucibles  was  de- 
sieined  and   is  now   in  commercial  operation. 

.\s  an  outcome  of  its  work  on  ferro-uranium.  the  Bureau  un- 
dertook the  operation  of  a  series  of  steels  containing  uranium. 
tungsten,  and  molybdenum.  These  steels  are  to  be  tested  for 
their  suitability   as   cannon   liners. 

Experiments  in  the  electric  smelling  of  manganese  ores  have 
shown  that  usable  grades  of  ferromangane.se  and  silicomanganese, 
alloys  needed  in  steel  making,  can  be  made  from  low-grad.-  and 
hitherto  unused  domestic  ores,  and  with  far  less  difliculty  than 
in  a  blast  furnace. 

The  producing  graphite  mines  of  the  country  were  examined. 
:m<l  methods  of  purifying  crude  graphite  were  studied  to  as- 
r  rtain  whether  domestic  graphite  car  e  u.sed  satisfactorily  in 
llie   manufacture  of  graphite  crucibl     . 


Tho  Bureau  cooperated  With  thP  War  IndUPtiles  Board  in 
measureH  to  reserve  an  ad»ciuate  supply  of  iilatinuin  needed  in 
chemical   manufactures   for   war   re<|uir<-menii4. 

In  administering  the  act  regulating  the  manufacture,  Male. 
posai'sslon,  atid  use  of  expIOBlves  during  the  war.  about  14,000 
carefully  selected  llcenHing  agents  were  appointed  throughout 
the  I'nited  .States  and  its  insular  posHeHMion.'*  ;  inaguzineii  tor 
storing  explosives  were  examined  ;  and  numerous  prosecutlonB 
vere  started  against   vIolatopH  of   the  provlHlons  of  the  act 

With  the  cooperation  of  manufacturers  of  exploMlves,  a  cam- 
ftaign  was  started  to  eliminate  food  produclu  an  constituenttf 
of  explosives. 

Three  new  mining  experiment  Htatlons,  at  MinneapollH.  Minn., 
<'olumbu8,    f)hlo,    and    Bartlesvllle,    Okla..    were    cstablUhed. 

The  metallurgy  of  quicksilver  ore  wa.s  studied  with  referenci* 
to  the  improvement  of  metallurgical  practice.  Quicksilver  Is  used 
SIS   mercury   fulminate   In   explosives. 

Manganese  resources  of  the  country  were  examined  with  ref- 
erence to  utilizing  low-grade  domestic  ore  to  replace  the  high- 
grade  ores  formerly  imported. 

I'ractice  at  steel  plants  was  Investigated  to  determine  h<iw 
;ill()ys  low  in  manganese  could  he  tnost  readily  substituted  for 
the  high-manganese  alloys  niad<-  from  foreign  ores,  that  have 
been   used   by  ste«'l   makers   in   this  country. 

Chromite  deposits  were  examined  throughout  the  country  t<> 
ascertain  how  the  supply  of  chrome  needed  In  steel  making  and 
in  other  Industries  could  be  obtained  from  domestic  ores,  rather 
than   from  ores   that   were   formerly   imported. 

It  was  determined  that  the  sulphur  mines,  pyritiferous  ores, 
and  pyrile  deposits  in  this  country  can  .suppl\  all  the  raw  mate- 
rial needed  by  manufacturers  of  sulphuric  acid. 

Through  a  census  of  mining  engineers,  metallurgists,  and 
chemists  the  Bureau  aided  the  Oovernment  in  obtaining  the  serv- 
ices of  thousands   of  experts   for   special   duties. 

Black-sand  deposits  in  ralifornia  and  Oregon  were  examined 
for   their   importance  as  possible  sources  of  gold   and   platinuin. 


American  Metal  C-ompan\ 

The  Alien  Property  Custodian  this  week  made  the 
following  statement  regarding  the  American  Metal 
Company,  Limited: 

The  Alien  Property  Custodian  has  completed  an  arrangement 
which  will  eliminate  all  enemy  interest  in  the  above-named  cor- 
poration, and  \s  ill  place  the  control  of  the  company  In  the  hands 
of  five  voting  trustees  named  by  him,  for  a  period  of  Ave  yejir.!*. 
The  following  trustees  have  already  been  nameil  :  Hon.  Henry 
Morgenth.iu  and  Messrs.  Berthold  Hochschild  and  Joseph  F.  Guf- 
fey.      .Mr.   Hochschild   is   chairman  of   the  board  of  tlireetors. 

The  outstanding  capital  of  the  company  consists  of  70,000 
shares,  of  which  the  Alien  Property  Custodian  has  taken  over 
3  4,6  14  shares  belonging  to  alien  enemies.  A  further  amount 
of  18,620  shares  belong  to  American  citizens  who  have  had  con- 
trol of  the  management  of  the  corporation.  The  reinaining  shares 
are  held  b>'  a  group  of  British  shareholders,  principally  consist- 
ing of  Henrv  I:.  .Merton  &  Co.,  Ltd.,  and  the  Merton  Metallurgi- 
cal  Co. 

It  is  the  purpose  of  the  Allen  Property  Custodian  to  offer  for 
sale  at  |)ublic  ai.ction  at  an  early  date  the  voting-trust  certificates 
representing  '^4,644  enemy  shares,  and  two  additional  trustees 
will  be  named  by  the  Allen  Property  Custodian  after  the  said 
sale  has  been  completed. 

In  order  to  j.  rotect  any  ptirt  of  this  Important  enterprise  from 
reverting  to  enemy  ownership  after  the  war,  and  to  assure  to 
American  ownership  the  full  control  over  the  important  ore  su|>- 
plies  owned  b\  the  company,  the  Allen  Property  (""ustodlan  ami 
the  .\merican  shareholders,  who  are  the  officers  and  managers  of 
the  company,  organized  the  voting  trust  above  mentioned.  The 
*:iethod  of  conliol  which  the  Custodian  deemed  important  In 
the  public  interest  could  not  have  been  put  Into  effect  without  the 
consent  of  the  American  shareholders,  who  have  willingly  co- 
operated with  the  Custodian,  in  all  his  plans. 

Some  statements  have  appeared  In  the  press  indicating  that 
the  corporation  itself  has  been  taken  over  by  the  Allen  Property 
Custodian.  This  is  not  correct,  .since  he  took  over  only  the 
shares  owned  by  alien  enemies.  Tn  accordanee  with  his  eu.stom. 
he  appointed  directors  to  serve  on  the  board  of  direetors  in  order 
to    represent   the   shares   held    by   him. 

In  pursuanee  of  arrangements  carried  on  betwe^-n  the  .Mien 
Property  Cu.stodlan  and  the  Brltl.'«h  Embas.sy.  the  owners  of  the 
shares  held  in  Great  Britain  have  also  agreed  to  deposit  theh- 
shares  under  the  voting-trust  agreement,  and  to  sell  the  voting 
trust  certificates  within  a  year,  to  purchasers  approved  by  the 
.Mien  Property  Custodian  or  his  appointee. 

In  this  manner  the  complete  .Vmericanlzation  t>f  this  important 
enterprise  will  shortly  be  accomplished,  and  all  persons  are  In- 
vited   to  deal   with   the  company   accordingly. 
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New  York  Section  of  the  A.  I.  M.  E. 

On  Wednesday  evening,  Dec.  11,  the  New  York  sec- 
tion of  the  A.  I.  M.  E.  held  its  regular  meeting  at  the 
Machinery  Club.  The  meeting  was  excellently  attended; 
in  fact,  the  attendance  was  larger  than  that  of  any 
previous  meeting  held  during  the  year.  At  the  conclu- 
sion of  the  dinner,  Allen  H.  Rogers,  chairman  of  the 
section,  introduced  Dr.  Waldemar  Lindgren. 

Dr.  Lindgren  discussed  the  copper  deposits  of  the 
Chuquicamata  mine.  After  a  general  sketch  of  the 
mineral  deposits  of  South  America,  the  positions  of 
which  were  illustrated  by  a  lantern-slide  map,  the  sur- 
roundings of  the  approach  to  Chuquicamata,  the  topog- 
raphy and  the  general  geology  of  the  deposit  were 
described.  The  aridity  of  the  climate  as  a  limiting  con- 
dition was  explained  in  detail.  Dr.  Lindgren  then  gave 
a  description  of  the  principal  deposit,  illustrating  his 
remarks  by  plans  and  sectional  drawings.  He  pointed 
out  the  similarity  of  many  of  the  features  of  the  de- 
posit to  those  at  Butte,  Mont.  The  peculiar  nature  of 
the  mineralization  and  the  presence  of  chlorides,  ni- 
trates, and  sulphates  were  mentioned  briefly. 

L.  K.  Rourke  was  next  introduced.  He  described  the 
methods  of  mining  the  Chuquicamata  deposit.  An  ab- 
stract of  his  remarks  follows: 

The  experience  gained  in  mining  is  the  outcome  of  two  years 
of  operation.  The  deposit  is  mined  by  steam  shovels  and  is 
similar  in  many  particulars,  both  as  to  equipment  and  methods  of 
operation,  to  other  steam-shovel  copper  mines.  The  engineers 
decided  to  operate  by  high  benches,  the  vmit  height  being  150 
ft  This  unprecedented  height  was  possible  both  on  account  of 
the  climatic  conditions  and  the  important  fact  that  the  ore 
stood  well  upon  steep  slopes.  Little  trouble  has  been  experi- 
enced from  slides. 

Though  well-drilling  rigs  had  been  used  in  determining  the 
limits  and  nature  of  the  deposit,  they  could  not  be  used  for  drill- 
ing blasting  holes  except  upon  the  initial  bench,  which  ranged  in 
height  from  one  to  sixty  feet.  Fred  Hellman,  consulting  engineer 
for  the  company,  devised  a  system  of  shafts  and  tunnels  for  blast- 
ing the  standard  bench.  These  shafts  and  tunnels  were  driven  in 
such  a  position  as  not  to  interfere  with  the  steam-shovel  opera- 
tions. The  powder  chambers  are  loaded  with  black  powder 
manufactured  at  Calama.  A  powder  ratio  of  0.5  to  0.6  lb.  per 
short  ton  of  ore  is  used.  The  ore  breaks  large,  and  a  consider- 
able amount  of  secondary  blasting  is  necessary.  Jackhamers 
are  used  for  drilling  secondary  blast  holes.  Secondary  blasting 
interferes  considerably  with  steam-shovel  loading  and  reduces 
the  eflBciency  of  this  part  of  the  work. 

The  steam-shovel  equipment  consists  of  eleven  95-ton  Bucyrus 
steam  shovels,  using  either  oil  or  coal  fuel ;  four  100-ton  Bucyrus 
electric  shovels,  twd  in  operation  and  two  in  process  of  erection ; 
and  one  265-ton  revolving  Bucyrus  shovel.  All  of  the  equipment 
is  operated  by  native  Chilean  labor.  From  six  hours  to  six 
months  is  required  to  train  a  good  steam-shovel  engineer.  At 
pre.sent  the  efficiency  is  low,  amounting  to  about  30%  of  the 
loading  time.  In  spite  of  this,  a  record  of  1350  tons  per  shovel 
has  been  made  in  10-hour  operation. 

l^'or  transportation  60-ton  ore  cars  are  used.  On  the  bench, 
eleven  5 5 -ton  Porter  locomotives  and  ten  old  American  locomo- 
tives, purchased  at  the  Panama  Canal,  are  used  to  handle  the 
cars  In  trains  of  four  on  3J%  grades.  After  leaving  the  bench, 
the  cars  are  made  up  into  trains  of  26  cars  each  and  hauled  down 
a  2.6%  grade,  a  distance  of  7  km.,  to  the  car  dumper  at  the 
treatment  plant.  Operation  is  possible  throughout  the  year,  the 
only  difficulty  being  an  occasional  windstorm. 

There  is  an  ample  supply  of  the  best  labor.  The  company 
provid'H  good  hous's  and  maintains  a  large  commissary.  One  of 
the  principal  operating  difficulties  is  the  5000  miles  which  sepa- 
rates the  mine  from   its  ba.se  for  machinery  supplies  and  equipment. 

0.  T.  Bridgman,  assistant  consulting  mining  engi- 
neer of  the  Chile  Exploration  Co.,  was  then  introduced, 
and  briefly  discussed  the  labor  problem.  He  pointed  out 
the  excellent  character  of  the  Chilean  laborer  and  indi- 
cated the  close  cooperation  between  the  company  and  the 
Chilian  government  in  all  labor  matters.    In  closing  the 


meeting  chairman  Rodgers  stated  that  future  subjects 
to  be  discussed  by  the  New  York  section  would  deal 
principally  with  foreign  mining. 


Steel  Price  Fixing  Ends  Dec.  31 

The  War  Industries  Board  has  refused  a  request 
made  on  Dec.  11  by  representatives  of  the  steel  industry 
that  price  regulation  of  their  output  be  continued  after 
Jan.  1,  Similar  action  will  be  taken  by  the  board,  it  is 
said,  in  regard  to  all  commodities  over  which  it  has 
exercised  control.  At  the  meeting  of  representatives 
of  the  steel  industry  with  the  price-fixing  committee  of 
the  board,  continued  Government  supervision  was  urged 
by  various  members  of  the  Iron  and  Steel  Institute,  in- 
cluding Judge  Elbert  H.  Gary. 


1 


Hitch  Over  Mexican  Oil  Bill 

The  Association  of  Petroleum  Producers  in  Mexico 
has  broken  off  the  negotiations  that  it  had  been  con- 
ducting with  the  Carranza  government  with  a  view  to 
having  the  latter  modify  certain  confiscatory  features 
of  the  bill,  now  before  the  Mexican  Congress,  providing 
for  the  nationalization  of  the  oil  industry  in  that  coun- 
try. The  features  of  this  bill  were  outlined  in  the 
Journal  of  Dec.  7.  If  the  bill  becomes  law,  it  is  said  that 
title  to  reserve  oil  properties,  in  which  a  vast  amount 
of  American  and  foreign  capital  is  invested,  will  revert 
to  the  Mexican  government.  The  association  repre- 
sents 33  American  and  foreign  companies.  It  is  said 
that  a  movement  is  on  foot  to  broaden  the  scope  of  the 
organization,  so  as  to  include  other  interests  which  are 
concerned  in  the  efforts  of  Carranza  to  bring  about 
state  control  of  the  subsoil  natural  resources  of  the 
country. 

Fuel-Oil  Priorities  Abolished 

All  priorities  as  to  fuel  oil  and  gas  oil  were  abcli&hed' 
on  Dec.  8  by  the  U.  S.  Fuel  Administration.  Rule  No.  1 
of  the  order  issued  Sept.  24,  1918,  establishing  prioritiei? 
for  the  entire  country  in  respect  to  the  delivery  of  fuel 
oil  and  gas  oil,  creating  12  classes,  and  providing  for 
serving  consumers'  needs  in  the  order  named,  is  thus 
completely  set  aside.  All  consumers  are  now  on  ap 
equal  basis. 

Rule  No.  2  of  the  former  order,  providing  for  priori- 
ties in  the  use  of  natural  gas,  in  which  there  is  a 
general  shortage,  has  been  modified  so  as  to  place  all 
industrial  consumers  on  an  equal  basis.  The  priority, 
however,  in  favor  of  domestic  consumers  and  for  certain 
limited  industrial  uses  is  maintained. 

The  oil  industry  has  likewise  been  asked  to  suspend 
its  voluntary  plan  to  stabilize  prices  and  obtain  an  un- 
interrupted flow  of  crude  oil,  which  plan  was  recently 
extended  for  three  months.  Outstanding  licenses,  ac- 
cording to  an  announcement  made  on  Dec.  15,  will 
remain  in  force  until  peace  is  declared. 


Engineers'  Service  Bureau  Created 

In  San  Francisco  an  "Engineers'  Service  Bureau" 
has  recently  been  established  which  is  intended  to  serve 
as  a  clearing  house  through  which  engineers  in  search 
of  employment  and  prospective  employers  may  get  in 
touch  with  each  other.     This  bureau  is  being  conducted 
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at  the  San  Francisco  Engineers'  Club  through  the  joint 
council  of  San  Francisco  engineering  societies. 

The  bureau  is  to  be  provided  with  a  complete  list  of 
engineering  vacancies,  and  efforts  will  be  made  to  keep 
this  up  to  date.  Applicants  are  to  write  their  qualifi- 
cations and  experience  on  blank  forms,  which  are  to  be 
sent  in  by  mail.  If  a  call  is  found  by  the  bureau  for  a 
man  with  the  qualifications  given,  applicant  will  be 
notified  at  once.  Otherwise  his  application  will  be 
filed,  without  acknowledgment,  awaiting  a  call.  The 
bureau  is  to  give  information  only  by  mail  or  tele- 
phone; no  applicants  are  to  be  received  in  person. 

The  support  of  individual  members  of  the  various 
societies  is  hoped  for.  It  is  felt  that,  if  general  coop- 
erati-on  is  secured  in  reporting  vacancies,  the  bureau 
will  be  able  to  handle  applicants  effectively  and  the 
plan  £an  be  made  permanent.  Positions  to  be  included 
within  the  field  of  the  bureau's  activities  are  such  as 
could  be  filled  by  men  with  technical  training  and  ex- 
perience in  the  fields  of  the  societies  represented. 


Metal  Conditions  in  Central  Empires* 

Much  has  recently  been  said  as  to  the  use  of  substitute 
metals  during  the.  transition  period  after  the  war,  and 
the  opinion  is  generally  held  among  those  who  have  the 
best  opportunities  for  judging,  that  Germany  in  partic- 
ular intends  to  make  a  good  deal  of  use  of  metals  that 
have  not  hitherto  been  largely  employed  in  manufactures. 
There  is  no  doubt,  for  example,  as  to  the  German  de- 
terminati-on  to  produce  and  utilize  aluminum  to  the 
fullest  extent.  Antimony  will  also  be  used  more  largely 
than  formerly  has  been  thought  practicable,  and  zinc 
will  be  used  for  a  rather  large  amount  of  work  for 
which  brass — and,  to  a  lesser  extent,  copper — ^was  em- 
ployed before  the  war.  Aluminum  hollow  ware  will  be 
placed  on  the  market  in  considerable  quantities,  and 
that  metal  will  be  utilized  largely  for  overhead  con- 
ductors of  electricity. 

In  the  electrical  industry,  zinc  and  zinc-copper  alloys 
will  be  employed  extensively,  and  it  is  interesting  to 
note  that  the  possibilities  of  zinc  are  already  recognized 
in  Great  Britain,  and  at  least  one  electrical  concern  is 
considering  to  how  great  an  extent  it  can  be  substituted 
for  brass. 

Some  difference  of  opinion  exists  as  to  whether  the 
Germans  are  as  short  of  metals  as  they  endeavor  to 
lead  the  rest  of  the  world  to  suppose,  and  many  believe 
that  they  are  busily  engaged  at  present,  by  the  aid  of 
child  and  alien  labor,  in  turning  out  hollow  ware,  bed- 
stead tubing  and  fittings,  brass-foundry  (or,  rather, 
zinc-foundry)  tanks,  cisterns,  and  similar  products,  so 
as  to  be  in  a  position  to  rush  supplies  into  oversea 
markets  as  soon  as  peace  is  declared  and  to  seek  to 
regain  their  lost  commercial  position  at  the  earliest 
moment. 

But,  however  doubtful  the  position  may  be  in  Ger- 
many, it  appears  certain  that  Austria-Hungary  has  ex- 
perienced a  great  shortage  of  metals.  The  situation  has 
been  discussed  at  meetings  of  the  Reichstat,  and  there 
has  been  little  attempt  to  minimize  its  seriousness.  This 
is  despite  the  fact  that  Austria-Hungary  was   one  of 


*Commerce  Reports.  Prepared  by  an  engineering  correspondent 
of  the  Hardware  Trade  Journal  (London)  and  designed  to  in- 
dicate the  metal  position  in  the  Central  Empires  at  the  time 
of  the  armistice  with  Austria. 


the  first  countries  to  take  steps  to  conserve  its  metal 
resources.  At  the  beginning  of  the  war — and,  according 
to  -some  accounts,  before  that  date — the  Austrian  Metal 
Co.  began  to  buy  as  much  iron,  steel,  and  non-ferrous 
metals  as  possible  from  the  Balkan  States  and  the  over- 
sea market.  During  the  occupation  of  Serbia,  Austrian 
and  German  engineers  and  workers  were  rushed  to  the 
Serbian  copper  mines,  the  ore  of  which  contains  from  5 
to  1',,  of  the  metal,  so  as  to  work  them  to  their  fullest 
extent.  As  a  result,  it  is  believed  that  the  output  of 
the  mines,  which  was  already  fairly  large,  was  increased 
by  approximately  50  per  cent. 

Early  in  1915  the  Austrian  Metal  Co,  increased  its 
activities,  and  not  only  redoubled  its  efforts  to  bring  in 
ore  and  metals  from  the  Balkans  and  Asia,  but  began 
to  buy  up  home  stocks  and  turn  its  attention  to  the  col- 
lection of  scrap  and  used  metal  in  the  shape  of  tins, 
worn-out  metal  goods,  and  obsolete  patterns  and  metal 
manufactures.  All  the  metal  received  from  these  sources 
was  remelted  and  supplied,  presumably  under  some 
rationing  scheme,  to  Austrian  metal  workers.  More 
recently  the  whole  business  was  placed  under  the  con- 
trol of  the  Minister  of  War,  who  became  responsible 
for  the  public  control  of  all  metals,  the  apportioning  of 
supplies  to  the  various  industries,  and  the  general  man- 
agement of  the  metal  business  of  the  empire.  The 
metal  company  was  practically  taken  over  by  the  state, 
and  merely  carried  out  the  duties  of  collecting,  trans- 
porting, and  distributing  the  supplies  as  directed. 

Some  of  the  available  figures  are  most  illuminating. 
It  appears  that,  under  the  new  scheme  of  requisitioning, 
many,  if  not  all,  of  the  non-essential  industries  have 
been  entirely  depleted  of  metal.  So  far,  no  less  than 
8000  ordinary  railway  trucks  full  of  metal  have  been 
collected,  of  which  over  two-thirds  have  been  taken  from 
ordinary  workshops  and  factories.  Domestic  supplies 
have  been  requistioned  wherever  they  could  be  found, 
and  about  2700  truck  loads  of  metal  grates,  baths,  old 
utensils,  and  builders'  ironmonger^'  have  been  collected. 
The  collection  and  utilization  of  this  huge  amount  has 
been  expensive,  and  in  many  cases  it  has  been  found 
necessary  to  remodel  factory  plants,  take  out  old  engines 
and  machinery,  and  put  in  other  prime  movers  and 
plant  to  make  possible  carrying  on  the  work.  In  other 
factories  all  copper  appliances,  such  as  piping  and  vats, 
have  been  taken  out  and  iron  or  lead  appliances  sub- 
stituted. Naturally,  the  bulk  of  the  supplies  has  been 
devoted  to  army  purposes. 

The  following  report  refers  to  conditions  in  the 
Austrian  metal  industry  immediately  prior  to  the  armis- 
tice, which  will  no  doubt  materially  affect  the  appro- 
priation of  metals  in  Austria: 

The  shortage  now  is  siuli  that  it  is  believed  that  only  sufficient 
metal  exists  to  meet  the  army  d»Mnands  for  a  few  months  of  1919, 
and  the  metal  used  in  churches  and  other  ecclesiastical  buildings 
is  now  to  be  drawn  upon.  Church  fittings,  door  and  pew  furni- 
ture, rostrums  and  railings  are  all  to  go  into  the  melting  pot.  but 
so  far  it  is  understood  that  monuments  and  grave  ornaments  are 
to  be  spared.  The  metal  generjilly  vised  for  these  is  unsuitable 
for  war  purposes.  The  (hurch  bells  will  probably  be  spared  for 
a  similar  reason.  All  door  fittings  of  red  brass,  yellow  brass, 
bronze,  and  copper  are  being  collected,  but  it  is  felt  that  this 
step  should  have  been  taken  earlier,  as,  owing  to  depleted  staffs 
and  inadequaf'*  methods  of  working,  considerable  delay  occurs 
in  the  smelting,  refining,  and  remanufacti.r''  of  the  metal  thus 
obtained.  Iron  door  locks  and  padlocks  are  bein.T  collected  and 
replaced  by  wooden  latches,  wooden  bolts  and  bars,  and  staples 
and  hasps.  It  is  reported  that  householders  are  being  forced  to 
sell   their  door  fittings   at        flxed   price   :ind   replace    them   them' 
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selves  at  their  own  cost,  or  failing  this,  the  government  will  com- 
mandeer tlie  fittings  and  provide  and  fix  tlie  substitutes.  Most 
householders  are  believed  to  be  adopting  tlie  first  course.  Inci- 
dentally, it  may  be  mentioned  that  the  government  is  practicing 
wh.nt  it  preaches,  and  the  door  fittings  have  already  been  re- 
nioveil  from  the  public  buildings  and  replaced  with  more  or  less 
suitable  substitutes.  It  is  expected  that  from  200,000  to  300.000 
door  latches  can  be  collected  every  month  from  private  sources. 
Shop  fittings  in  the  form  of  shelf  brackets,  lamp  brackets,  and 
electroliers,  locks  and  bolts,  and  metal  receptacles  are  also  being 
collected,  but  it  is  not  expected  that  more  than  a  few  dozen  truck 
loads  of  metal  can  be  obtained  from  this  source  of  supply. 

The  Austrian  government  had  other  schemes  in  hand, 
it  is  believed,  for  obtaining  and  utilizing  metal  already 
devoted  to  other  purposes,  but  there  is  no  need  to  go 
deeply  into  these.  Sufficient  has  probably  been  indi- 
cated to  make  it  clear  that  Austria  will  not  be  in  a 
position  to  export  manufactured  metal  goods  for  some 
time  after  the  war. 


Remember  the  27th  Engineers. 

Some  day  the  entire  history  will  be  written  of  the 
part  played  by  the  27th  Engineers  in  the  war.  At  pres- 
ent, with  the  regiment  still  on  the  other  side,  though 
its  return  is  hoped  for  at  an  early  date,  those  who  are 
interested  in  its  affairs  find  it  necessary  to  content  them- 
selves with  the  fragments  of  news  that  are  received 
from  time  to  time. 

Company  B  of  the  mining  regiment,  it  has  been 
learned,  sailed  for  France  on  June  30,  arriving  at  Brest 
12  days  later.  Three  days  after  debarking,  together 
with  Company  C,  it  was  sent  to  the  front  and  formed 
part  of  the  1st  Army  Corps  Reserves  in  the  Chateau 
Thierry  battle.  On  Aug.  18,  it  was  withdrawn  from  this 
sector  and  moved  to  the  St.  Mihiel  sector,  where  again 
it  had  opportunity  for  distinguished  service.  A  cable 
from  Colonel  Perry,  dated  Dec.  16  at  Givry-en-Argonne, 
leads  one  to  think  that  the  regimental  headquarters  are 
at  that  place  or  near  by. 

The  smokes  and  other  things  received  by  the  men 
through  the  Comfort  Fund  have  been  very  welcome,  and 
it  is  hoped  that  they  will  be  coming  along  without  any 
let-up,  for  the  need  for  them  still  exists.  It  is  not  too 
late  to  remember  the  mining  regiment  by  contributing 
to  the  Comfort  Fund. 

HOW  THE  COMFORT  FUXD  STANDS 

Previouslv   acknowledged     $18,492.77 

C.   M.    Kye    10.00 

C.    A     Burdick    5.00 

Mining  and  Metals  Section.  National  Safety  Council.  .  .  .  125.00 

John    Herman    10.00 

Lane    Pearl    5  00 

W.    I..   f;ib.«on    5.00 

C.    M.    Fenton    10.00 

Charles    Ue    Va.sseur.    monthly 5.00 

B.  N.  Jack.son    10.00 

H.   ji..  Johann    10.00 

Mrs.    A.    B.    Emery,   Messina,   Transvaal 10. .")0 

A.  C.  Stoddard    5.00 

Robert    K.    TaMy    25.00 

Nelson   P.   Hulst    20.00 

I,iawrenc«-  Addicks    20.00 

R.   R    Bovd    25.0(1 

K     K.    Varela    5.00 

W     J     Olcott    25.00 

J.    K.   flennell    10.00 

C.  M.    Kye    (monthly) 10.00 

A.  H.   Hoffman    1  (1.00 

Francii'    I)rak»-    25.00 

Kmi<loveeB   of   Sociedad    Mlnera    Backus   y   .lohnston    del 

P^rO     176.29 

Charle»«  I>e  VasHeur   (monthly) 5.00 

V.    Wartenweller    10.00 

Walt»-r   DousflaH    Kid. 00 

Robert   K.    Ity .  .  .' 1 0.00 

R    T.   Hancock    1.00 

Total $19,180.5*; 

Make  your  checks  payable  to  W.  R.  Ingalls,  treasurer 
of  the  Association  of  the  27th  Engineers. 


Copper  Export  Association 

The  Copper  Export  Association,  Inc.,  was  organized 
at  a  meeting  held  Dec.  17.  The  following  directors 
were  elected :  Murry  Guggenheim,  Simon  Guggenheim, 
and  F.  H.  Brownell,  of  the  American  Smelting  and  Re- 
fining Co.;  John  D.  Ryan  and  Cornelius  F.  Kelley; 
Benjamin  B.  Thayer,  of  the  Anaconda  Copper  Mining 
Co.  and  the  Inspiration  Consolidated  Copper  Co. ;  W. 
D.  Thornton,  of  the  Greene  Cananea  Copper  Co.; 
Charles  Hayden,  of  the  Utah  Copper  Co.;  Charles 
M.  Mitchell,  of  the  Nevada  Consolidated  Copper  Co.; 
D.  C.  Jackling,  of  the  Ray  Consolidated  and  Chino 
Copper  companies ;  Walter  Douglas  and  James  McLean, 
of  the  Phelps  Dodge  Corporation;  R.  L.  Agassiz  and 
James  McNaughton,  of  the  Calumet  &  Hecla  Mining  Co. ; 
Stephen  Birch,  of  the  Kennecott  Copper  Corporation; 
William  A.  Clark,  of  the  United  Verde  Copper  Co.; 
Archibald  Douglas,  of  the  United  Verde  Extension 
Mining  Co. ;  Adolph  Lewisohn,  of  the  Miami  Copper  Co., 
and  Gordon  R.  Campbell,  of  the  Calumet  &  Arizona 
Mining  Company. 

The  association  is  incorporated  under  the  laws  of 
Delaware,  with  a  capital  of  $250,000  7%  preferred  stock 
and  500  shares  of  common  stock  of  no  par  value.  The 
association  was  formed  for  the  purpose  of  handling  all 
the  export  copper  business  of  this  country,  and  one  of 
its  principal  objects  is  to  meet  foreign  buying  with  a 
selling  organization. 

The  plans  under  which  the  association  will  work  were 
explained  by  John  D.  Ryan,  who  has  been  chosen  presi- 
dent of  the  export  association.  He  said  that  all  orders 
for  copper  obtained  in  the  foreign  market  will  be  ap- 
portioned pro  rata  among  the  member  companies  of  the 
association.  The  allotments  will  be  based  on  the  produc- 
tion of  the  various  companies  for  the  previous  12  months. 

Though  no  definite  steps  have  been  taken  toward 
the  fixing  of  an  export  price,  it  is  understood  that  an 
agreement  will  be  reached  for  export  purposes  only,  the 
price  determined  upon  to  he  quoted  f.o.b.  New  York. 

Each  company  in  the  association  will  receive  one 
share  of  common  stock,  which  has  neither  market  nor 
par  value.  The  common  stock  will  not  have  voting 
privilege,  but,  instead,  one  vote  will  be  given  to  each 
500  tons  of  copper  allotted  for  export  and  based  on  the 
output  for  the  12  months  prior  to  the  formation  of  the 
organization. 

The  export  association  is  not  intended  to  be  a  profit- 
making  concern,  but  will  practically  act  as  a  broker  for 
Its  various  members,  and  will  charge  a  nominal  broker- 
age commission  for  handling  the  business.  Should 
profits  accrue,  they  will  be  distributed  as  dividends  on 
the  preferred  stock.  The  entire  plan  of  the  organization 
has  been  submitted  to  the  Federal  Trade  Commission. 

The  executive  committee  of  the  association  will  con- 
sist of  the  chairman  of  the  board,  Simon  Guggenheim; 
president,  John  D.  Ryan ;  first  vice-president,  Walter 
Douglas;  second  vice-president  R.  L.  Agassiz,  and  the 
following  directors:  James  McLean,  Murry  Guggen- 
heim, Cornelius  F.  Kelley,  William  A.  Clark,  James 
McNaughton,  and  Adolph  Lewisohn. 

The  executive  committee  will  choose  a  selling  com- 
mittee, which  will  conduct  the  business.  The  deter- 
mination of  policies  is  in  the  hands  of  the  executive 
committee,  under  the  board  of  directors. 
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The  27th  Engineers 

AMONG  the  troops .  assigned  by  General  Pershinsr, 
Dec.  17,  for  early  return  home,  is  the  27th  Engi- 
neers. It  was  their  good  fortune  to  get  to  France  in 
time  to  participate  in  the  active  fighting.  The  regiment 
did  good  work,  and  was  cited  in  orders  for  its  efficiency. 
It  has  been  the  expectation  of  Lieutenant  Colonel  Perry, 
commanding  ofl^cer,  that  the  regiment  would  pass  Christ- 
mas in  France — so  we  sent  over  a  liberal  allowance  from 
the  Comfort  Fund  to  provide  remembrances  of  the  day 
all  around — and  probably  it  will,  but,  anyhow,  we  may 
expect  these  boys  soon  to  be  home. 

The  officers  and  men  write  us  right  along  of  their 
high  appreciation  of  how  their  industry  has  backed  them 
up  and  what  a  great  help  to  them  it  has  been.  Out 
of  the  Comfort  Fund  we  have  spent  money  as  follows 
(in  round  figures):  Athletic  material,  $2100;  smokes, 
$2200;  games,  $100;  typewriting  machines,  $300;  in- 
struments for  the  band,  $2200;  other  musical  instru- 
ments, $400;  wool  for  sweaters,  socks,  etc.  (which  the 
ladies  have  generously  knit),  $1200;  cash  for  company 
funds,  $100;  assistance  of  needy  dependents,  $100;  cash 
for  buying  smokes,  chocolate,  etc.,  for  Christmas,  $2500; 
total,  $12,100.  Contributions  have  aggregated  $19,180. 
By  the  way,  let's  make  it  an  even  $20,000.  We  have 
on  hand  the  difference  between  the  receipts  and  ex- 
penditures, for  the  Journal  has  been  glad  to  throw  in 
all  the  administrative  expenses — clerical,  postage,  ex- 
pressage,  cables,  etc. — but  there  are  some  considerable 
expenditures  that  Colonel  Perry  has  made  that  have  not 
yet  been  reported  to  us,  and,  anyhow,  we  shall  still  have 
need  of  a  lot  of  money  in  welcoming  the  boys  home  and 
perhaps  in  giving  them  a  helping  hand. 

This  leads  to  another  thought.  We  want  to  get  these 
boys  back  to  the  mines  just  as  soon  as  possible.  With 
their  new  discipline  and  training  they  will  be  a  wonder- 
fully useful  bunch  of  miners — about  1600  of  them — who 
will  comprise  fine  material  for  shift-bosses,  foremen, 
and  positions  of  higher  responsibility.  Some  of  them 
will  naturally  go  back  to  their  old  homes  and  old  places, 
but  some  of  them  may  not  know  just  what  to  do.  We 
wish  that  our  readers  who  need  men  and  have  places 
open  would  let  us  know,  and  be  quick  about  it,  so  that 
we  may  head  in  the  right  direction  any  of  these  boys 
who  need  guidance.  Some  of  the  men  in  the  ranks  are 
graduated  and  experienced  mining  engineers,  men  who 
have  held  positions  of  responsibility  before  they  went 
into  the  service.  And  in  this  connection,  do  not  forget 
the  officers.  Some  of  them  also  will  want  jobs.  Here 
is  an  opportunity  for  the  men  of  the  mining  industry, 
who  have  had  to  remain  at  home,  doing  their  bit  by 
producing  copper,  lead,  zinc,  iron,  etc.,  and  have  all  the 
time  wished  they  could  be  with  the  27th  Engineers,  to 
step  forward.  They  have  been  with  the  regiment  in 
spirit,  and  they  have  supported  it  with  their  generous 
contributions  of  money.     Well,  now,  let's  finish  a  good 


job  by   helping  the  boys  to   get   reestablished,  and   in- 
cidentally let's  put  the  fund  up  to  $20,000. 


More  of  the   lin  Situation 

WE  HAVE  previously  reviewed  the  marvelously 
tangled  situation  existing  in  tin,  up  to  the  dates 
of  writing,  but  the  full  story  has  not  yet  V>een  told, 
for  the  simple  reason  that  the  course  of  events  has  not 
yet  come  to  an  end.  When  the  Interallied  Tin  Executive 
was  formed  and  began  the  exercise  of  its  functions  as 
a  buying  monopoly,  persons  experienced  in  the  trade 
promptly  prophesied  that  Uncle  Sam  would  some  day 
find  himself  long  of  the  market  and  would  lose  a  lot 
of  money.  The  first  part  of  this  prophecy  has  come 
true,  perhaps  more  quickly  than  anyV)ody  imagined. 
The  second  part  is,  or  will  be,  true.  The  only  question 
is,  who  is  going  to  lose  the  money? 

The  United  States  is  supposed  to  have  bought  from 
10,000  to  12,000  tons  of  tin,  which  has  cost  72k.  per  lb. 
In  addition  thereto  consumers  in  this  country  are  sup- 
posed to  have  about  20,000  tons  on  hand,  the  supply 
(existing  and  coming)  being  therefore  sufficient  for  all 
domestic  requirements  for  three  to  six  months,  accord- 
ing to  what  the  requirements  are  going  to  be  and  how 
much  metal  ought  to  be  carried  in  stock,  visible  and 
invisible,  for  ordinary  commercial  safety.  But.  fur- 
thermore, American  smelters  are  at  present  producing 
from  Bolivian  ore  about  1500  tons  per  month,  which 
will  presently  be  increased  to  2000  tons. 

It  was  the  intention  of  the  authorities  to  distribute 
among  consumers  the  purchases  at  cost,  and  so  long  a-s 
the  Oriental  sources  of  supply  were  barred  off  it  was 
figured  that  consumers  would  have  to  pay  the  monopoly 
price.  But  the  monopoly  was  not  made  complete,  the 
American  smelters  being  left  free;  wherefore  they  would 
presumably  have  preempted  the  market  at  prices  just 
under  that  of  the  monopoly,  which  would  have  held  the 
umbrella  in  the  good  old-fashioned  way  with  which  we 
are  so  familiar  in  copper  and  other  things. 

However,  with  the  advent  of  peace,  practically  if  no< 
legally,  the  tin  markets  abroad  were  set  free,  the  Inter 
allied  Tin  Executive  dissolved  on  Dec.  11,  and  the 
world-market  price  fell  to  a  level  corresponding  with 
about  57c.,  New  York.  The  problem  is  now  what  to 
do  with  the  American  purchasjes  that  cost  72  k".  The 
several  persons  who  participated  in  the  arrangement  of 
this  business  are  now  assiduously  endeavoring  to  dis- 
claim responsibility,  and  the  War  Industries  Board  is 
evincing  a  tendency  to  take  other  people  of  the  tin  trade 
into  its  confidence. 

The  Tin  Importers'  Association,  which  properly 
protested  against  the  previous  arrangement,  is  now 
responding  to  a  suggestion  from  the  War  Industries 
Board  that  the  importers  and  consumers  cooperate  in 
some  wav  to  relieve  the  United  States  Steel  Products 
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Co.  The  Association  has  therefore  submitted  a  plan 
for  the  disposition  of  the  costly  stock  by  a  sweetening 
process.  Without  going  into  details,  the  idea  in  the 
main  is  to  feed  out  the  accumulation  of  dear  tin  to 
consumers  and  let  them  have  a  little  cheaper  tin  bought 
in  the  open  market  to  make  the  dose  more  palatable. 
To  carry  out  this  idea,  it  is,  of  course,  necessary  to  put 
restrictions  on  the  American  smelters  who  are  producing 
tin  from  Bolivian  ore  under  natural  conditions. 

We  think  that  this  plan  is  fundamentally  wrong  and 
proposes  a  cure  that  is  as  dangerous  as  the  disease.  The 
authorities  and  interests  that  went  into  the  great  gamble 
in  tin.  and  lost,  ought  to  face  the  music.  Assuming 
that  the  War  Industries  Board  is  the  responsible  party, 
the  people  of  the  country  as  a  whole  ought  to  foot  the 
bill,  and  not  alone  the  consumers  of  tin.  The  Govern- 
ment may  properly  invite  the  cooperation  of  tin  im- 
porters and  consumers  with  respect  to  marketing  the 
surplus,  in  order  that  the  liquidation  may  proceed  with 
the  least  possible  disturbance;  but  there  ought  to  be 
established  in  this  country  a  free  and  unrestricted 
market  for  tin  just  as  soon  as  possible.  The  main- 
tenance of  a  high  artificial  price  here  while  the  rest 
of  the  world  is  enjoying  a  free  and  much  lower  price 
would  be  not  only  preposterous  but  also  hazardous  to 
our  broader  economic  interests. 


Standard  Mining  Equipment 

SUFFICIENT  equipment,  well  cared  for  and  ac- 
cessible, is  essential  in  efficient  mine  management, 
and  the  various  points  regarding  standard  equipment 
brought  out  by  Charles  A.  Mitke  in  his  article  in  this 
issue  are  examples  of  well-conducted  operations.  Not 
only  is  it  necessary  to  supply  proper  tools,  but  a  place 
to  put  them  should  also  be  provided,  so  that  each  opera- 
tion may  be  conducted  with  speed  and  dispatch.  Con- 
sidering the  old  slipshod  methods,  which,  unfortunately, 
still  prevail  in  some  districts,  it  is  not  difficult  to  under- 
stand the  comparatively  high  costs,  and  why  a  low  "tons- 
per-man"  figure  was  so  often  to  be  found.  Operators 
are  frequently  prone  to  attribute  laziness  to  their  em- 
ployees, and  though  this  may  sometimes  be  true,  not 
infrequently  a  close  study  of  underground  conditions 
will  show  that  the  men  are  not  to  blame,  and  that  the 
shortcoming  is  due  to  lack  of  system  in  the  transmission 
and  distribution  of  necessary  supplies.  The  distributive 
ideas  suggested  by  Mr.  Mitke  are  examples  of  successful 
administration,  and  cover  a  wide  variation  of  conditions. 
The  modern  machine  shop  or  warehouse  furnishes  an 
excellent  example  of  handling  tools  or  supplies.  The 
intricate  yet  simple  manner  of  "checking  out"  or 
"checking  in"  is  merely  the  outcome  of  conditions 
created  by  the  necessity  of  managing  an  establishment 
economically  and  efficiently,  and  though  this  principle 
cannot  be  brought  to  such  a  fine  point  in  underground 
mine  work,  the  results  that  may  be  achieved  by  careful 
8uper\ision  of  supplies  are  well  worth  considering  by 
tho.se  who  have  given  the  matter  little  attention.  It  is 
not  unu.sual  for  an  examination  of  old  mine  workings 
tf)  disclo.se  a  veritable  treasure  trove  in  the  shape  of 
old  .shoveLs,  picks,  and  drill  steel,  some  of  which  are 
worthles.s  from  the  .standpoint  of  further  usefulness; 
but  the  finding  of  such  tools  and  material  demonstrates 


the  sad  lack  of  a  "check"  system,  which,  if  enforced, 
might  have  saved  considerable  on  the  cost  sheet. 

Too  much  attention  cannot  be  paid  to  a  frequent  use 
of  the  Paynter  tester,  for  the  practice  of  assuming  that 
a  drill  is  doing  its  best  work  merely  because  "it  sounds 
that  way"  leads  inevitably  to  misjudgment  of  the  drill- 
ing machines.  Any  well-working  machine  must  be  kept 
in  repair,  and  it  is  not  to  be  expected  that  careless  tink- 
ering with  a  drill  is  conductive  to  good  results.  Both 
repair  work  and  testing  are  best  done  at  a  well-ordered 
shop  where  the  right  facilities  are  provided. 

Standard  equipment  for  drifting  and  other  operations 
will,  of  course,  vary  somewhat  with  localities,  and  can 
best  be  determined  by  the  particular  conditions  encoun- 
tered, but  in  the  main  it  may  be  said  that  Mr.  Mitke's 
lists  are  typical.  In  conclusion,  the  fundamental  ideas 
are  well  emphasized  and  the  article  merits  the  attention 
of  mining  men.  Each  step  should  mesh  with  the  subse- 
quent one,  and  so  build  up  a  smooth-working,  well- 
planned  order  of  operation. 


German  Propaganda  in  Mexico 

GERMAN  propaganda  still  continues  in  Mexico. 
When  news  of  the  armistice  was  received  in  the  cap- 
ital, the  German  houses  hoisted  their  national  flag  and 
published  the  news :  "Victory  has  come  to  us.  We  have 
given  peace  to  the  world."  The  same  sort  of  misrep- 
resentation was  made  in  the  provincial  cities,  but  it  was 
so  raw  that  the  deception  of  even  the  most  ignorant 
pelados  lasted  for  only  a  few  days. 

However,  the  sentiment  of  the  Carranza  government 
seems  to  have  been  distinctly  pro-German,  and  even  more 
distinctly  anti-American.  That  government  is  now  pro- 
moting legislation  leading  to  the  confiscation  of  all 
foreign-owned  property,  and  it  is  thought  likely  that 
such  legislation  will  be  consummated.  In  the  mean- 
while, interests  owning  property  in  Mexico  have  been 
holding  meetings  in  New  York  for  the  organization  of 
an  association  to  take  protective  measures. 

There  is  a  movement  to  have  the  Mexican  situation 
considered  in  the  peace  conference  at  Paris.  It  is  thought 
that  if  there  is  going  to  be  a  general  cleaning  up  of  evil 
conditions  the  plans  might  as  well  be  given  a  worldwide 
scope  and  include  Mexico,  where  there  is  no  doubt  of 
the  wickedness  of  the  situation.  Great  Britain  and 
France  have  extensive  interests  in  Mexico,  and  they  may 
well  demand  that  America  abolish  the  nuisances  existing 
south  of  the  Rio  Grande. 


The  use  of  carbide  cans  for  making  fuse  cans — recep- 
tacles for  the  carrying  of  capped  fuses  to  working  places 
underground — as  described  by  Mr.  Mitke  in  the  Dec.  7 
issue  of  the  Journal,  is  not  only  an  economy  but  a 
practice  that  is  worth  adopting.  How  often  have  we 
seen  a  miner  loop  a  coil  of  capped  fuses  over  his  arm 
and  start  up  a  raise  on  his  way  to  the  stope?  It  is  true 
that  few  accidents  are  directly  traceable  to  the  acci- 
dental explosion  of  caps  handled  in  this  manner,  but  the 
precaution  advocated  would  not  only  prevent  such 
accidents,  but  would  keep  fuse  and  cap  in  good  condi- 
tion, preventing  mechanical  injury  to  the  fuse  and  pre- 
cluding accidental  wetting.  We  believe  that  the  practice 
will  materially  lessen  the  number  of  misfires. 
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The  U.  S.  Fuel  Administration  is  preparing  a  com- 
pilation of  all  rules  and  regulations  promulgated  during 
its  period  of  activity.  It  will  be  brought  down  to  Jan. 
1,  1919,  will  be  issued  as  soon  thereafter  as  possible, 
and  will  be  a  bound  volume  of  perhaps  500  pages.  Dr. 
Eliot's  five-foot  shelf  must  now  be  lengthened. 


Westward  the  wave  of  welfare  work  wends  its  way — 
or  is  it  coming  eastward?  Jerome,  Ariz.,  has  evidently 
decided  to  clean  house,  now  that  the  war  is  over.  Five 
hundred  burros  are  wanted  at  once  by  the  Street  Com- 
missioner, says  the  Jerome  News,  to  consume  the  refuse 
scattered  around  the  town.  If  he  cannot  get  the  neces- 
sary number  of  burros,  he  will  take  goats,  but  he  prefers 
the  meek,  gentle,  and  appetiferous  ass  of  the  Scriptures. 


All  engineers  should  systematize  and  standardize 
their  work,  said  Charles  T.  Main  in  his  recent  address 
before  the  American  Society  of  Mechanical  Engineers, 
when  retiring  as  its  president.  True  efficiency  consists 
in  the  consolidation  of  interests,  and  not  in  segregation, 
so  men  of  one  branch  of  engineering  should  act  in 
cooperation  with  other  engineers.  More  attention  must 
be  paid  to  human  engineering,  or  the  arousing  of  the 
interest  and  enthusiasm  of  labor  in  its  work,  thus 
creating  a  contented  construction  unit  instead  of  a 
discontented  one. 


The  actual  defenders  of  the  red  flag  do  not  know  or 
have  forgotten  that  red  was  formerly  the  color  of 
royalty,  until  the  epoch  when  Henry  VI,  King  of  Eng- 
land, took  the  title  of  King  of  France,  says  Financial 
America.  Then  red  came  to  be  considered  as  an  inimical 
color  in  France,  and  was  replaced  by  white.  During  the 
French  Revolution,  the  red  flag  was  temporarily  the 
emblem  of  order  destined  to  safeguard  the  citizens. 
Opinion  changed,  however,  during  the  Second  Republic. 
In  a  circular  of  the  French  government  to  the  prefects 
we  read :  "The  red  flag  is  an  appeal  to  insurrection,  re- 
calling memories  of  bloodshed  and  mourning.  To  hoist 
this  emblem  means  to  excite  disobedience  of  the  law  and 
acts  of  violence." 


The  hepar  test  for  sulphur  is  brought  to  mind  by  a 
recent  press  dispatch  from  Paris.  Gassed  money,  it 
seems,  is  refused  in  trade  by  the  townspeople.  A 
Young  Men's  Christian  Association  secretary  in  a 
village  protested  when  an  aged  woman  storekeeper  re- 
fused the  jet-black  coins  he  offered,  briefly  explaining, 
"No  good."  "But,"  insisted  the  Red  Triangle  man, 
''those  coins  are  perfectly  good.  They  were  new  and 
shiny  when  I  put  them  in  my  pocket.  I  have  been 
through  a  gas  attack,  and  the  fumes  have  turned  them 
black.  See — "  He  took  out  his  knife  and  scraped  until 
the  bright  metal  was  revealed.  "Non,"  replied  madame, 
still  unconvinced.  "Ce  n'est  pas  bon."  And  she  went  on 
to  explain  that  after  a  coin  had  been  gassed  she  did 
not  want  to  have  anything  to  do  with  it. 

"Hoisting  machinery  of  novel  construction,"  installed 
in  1876  by  the  Savage  company  on  the  Comstock  lode, 
is  described  by  Dan  De  Quille  as  having  a  reel  15  ft. 


long,  22  ft.  in  diameter  at  one  end  and  13  ft.  at  the 
other.  "It  was  suspended  upon  a  wrought-iron  shaft 
about  16  in.  in  diameter,  the  ends  of  which  revolved  in 
ponderous  bearings.  The  shell  of  the  reel  was  covered 
with  thick  wooden  staves,  over  which  were  bolted  heavy 
iron  plates.  In  this  iron  armor  was  a  deep  groove, 
which  ran  in  a  spiral  manner  from  the  smaller  to  the 
larger  end,  just  as  the  thread  of  a  screw  is  seen  to  run. 
The  cable  was  round,  4000  ft.  long,  and  weighed  25,190 
lb.  For  1500  ft.  it  was  two  inches  in  diameter,  then 
tapering  gradually  till  at  the  lower  end  it  was  one  and 
three-quarter  inches.  The  taper  was  made  by  drawing 
each  wire  slightly  smaller  for  the  last  2500  ft.  of  its 
length." 


A  museum  and  library,  to  be  known  as  the  Thomp.son 
Hickman  Memorial,  is  to  be  erected  by  Col.  William  B. 
Thompson  and  Mrs.  Thompson  at  Virginia  City,  Mont., 
to  the  memory  of  their  parents.  The  site  selected  is 
on  the  main  street  of  the  town  and  the  motor  route  from 
Yellowstone  Park  to  the  West.  The  ground,  acquired 
from  various  owners,  will  form  a  small  park,  when  com- 
pleted, in  the  center  of  which  the  memorial  will  stand. 
In  style,  the  building  is  a  simple,  classic  Neo-Colonial 
structure,  comforming  in  design  to  that  of  several  good 
examples  of  early  work  in  Virginia  City.  The  stone 
of  which  the  memorial  is  to  be  built  was  quarried 
near  the  site  and  was  all  cut  by  hand.  Thus  the 
building,  though  answering  every  modern  need,  will 
completely  conform  to  the  spirit  of  the  locality.  Situ- 
ated on  a  slope,  it  will  be  two  stories  high  on  the  main 
street  and  one  story  high  on  the  street  above.  The 
lower  level  will  contain  the  museum,  and  the  library  will 
be  on  the  upper.  The  library  will  consist  of  a  long, 
large  room  with  fireplaces  at  each  end  built  of  stone 
taken  from  the  famous  gold  area  just  outside  the  town. 
Frank  A.  Colby,  of  New  York,  is  the  architect. 


"So  'ere's  Christmus  raound  again,  m'son,"  remarked 
Cap'n  Dick.  "Dam-me,  do  take  one  back  some'ow; 
although  I  tell'e  these  'ere  'apnin's  now-a-days  do  differ 
from  times  we  'ad  back  long  we.  'Ow's  it  come  thee 
young  fellers  ar'nt  h'out  singin'  Christmus  curls?  W'y, 
dam-me,  back  Redruth,  tha  'ol  bloody  mine  shif  'd 
be  h'out  by  naow,  in  groups,  an'  singin'  curls.  Mean 
to  tell  me  thee  never  'erd  Christmus  curls — '  'Ark  tha 
'Erald  H'angles  Sing'  an  'ymns  like  they?  Gos'  along 
do;  thee  mus'  'ave.  Well,  any'ow,  m'son,  I'll  'ave  to  tell 
'e  this  'ere  bit.  One  Christmus,  thirty  year  h'ago,  h'out 
we  started;  h'eight  o'  we  there  were.  Firs'  we'd  gaw 
to  one  'ouse,  then  to  t'other,  singin'  laoud  an  lusty, 
an  h'each  time  tha  master  o'  tha  'ouse  'd  call  in  all 
o'  we  an  treat  us  'andsome.  Finally  we  reached  Squeer 
'Odges  'ouse,  an  'e,  min'  you,  bloody  near  h'owned  tha 
mine  w'ere  ussen  worked  to.  So  coorse  we  was  boun' 
to  make  h'our  bes'  h'efforts  'ere.  An  h'off  we  started, 
singin'  laoud  an  lusty,  'Long  baout  time  we  struck 
second  verse,  'ere  come  a  gert  bloody  'ouiid  'oo  perched 
long  side  o'  we,  'is  'ead  h'up  in  tha  h'air.  an  started 
'owlin'  sumpthin  h'awful.  Jan  Trevarthan,  'im  'oo  wuz 
leadin'  we,  e  gaws  h'over  an  'its  'im  a  gert  clout  on 
tha  'ead  an'  sez  'e,  'Gos  along  do,  what's  tha  matter 
with  'e?     Th'art  never  been  to  practus,'  " 
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Johnson's  Standard  First  Aid  Manual.     Edited  by  Fred  B. 

Kilmer.     6   x   8i,  pp.    143,   illus.     Johnson    &  Johnson, 

New  Brunswick,  X.  J. 
A  valuable  treatise  on  the  subject  of  First  Aid  to  the 
Injured.  The  book  contains  suggestions,  expressed  in 
simple  terms,  for  the  relief  of  injured  persons  and  the 
savins  of  life  and  limb  in  accidents,  and  also  advises  on 
methods  for  preventing  the  spread  of  communicable 
diseases. 

Twenty-Third    Annual    Report    for    1917    of    the    Rhodesia 
Chamber  of   .Alines,   Inc.,   Bulawayo.     Pp.   79.     Argus 
Printing  and  Publishing  Co.,  Bulawayo,  South  Africa. 
The  report  of  the  executive  committee  of  the  Rhodesia 
Chamber   of   Mines   for   the   year   1917   contains   extensive 
information  in  connection  with  all  matters  relating  to  the 
mining  industry  in  the  country.     The  total  mineral  produc- 
tion for  1917  was  valued  at  £4,639,335,  as  compared  with 
£4,829,704  for  1916. 

Chief  Sources  of  Metals  in  the  British  Empire.     Maps  and 

diagrams;   26  x  31i;   5s.   6d.     Mounted   on  linen.     The 

Imperial  Institute,  London,  S.  W.,  England. 

The   map  shows  the   occurrence   in   each   British   country 

of   important   metallic    ores   and    the   existence    of   deposits 

at  present  unworked,  and  the  attached  diagrams  give  the 

production   of   each   country,   the   total    British    output   and 

the  world's   output   of  each   important  metal   or  ore.     The 

publication  has  been  carefully  prepared  with  the  advice  of 

the  Imperial  Institute  Committee  on  Mineral  Resources. 

Maximum    Base   Prices,   Differentials,   and   Extras  on  Iron, 
Steel,  and  Non-Ferrous  Products.     Fixed  under   U.   S. 
Government  supervision.     6  x  SI,  pp.  128,  illus.,  paper; 
third  edition;   $1.     The  Penton  Publishing  Co.,  Cleve- 
land, Ohio. 
A   manual   of   price   regulation   embracing   the   complete 
record   of   official   announcements   covering   prices    and   dis- 
tribution, personnel  of  Government  price  authorities,  com- 
parative   price    data,    war    service    committees,    preference 
list  of  industries,  and   other   original  features.     The   data 
are  well  arranged,  classified,  and  conveniently  indexed. 

Manganiferous  Iron  Ores  of  the  Cuyuna  District,  Minnesota. 

By  Edmund  Newton.     Pp.  126,  illus.    Minnesota  School 
of    Mines,    Experimental    Station,    University   of   Min- 
nesota, Minneapolis. 
The    bulletin    contains    a    brief    history    of    the    Cuyuna 
Range,  with   reference   made  to  the  geology,  character  of 
the    ores    and    mining    conditions.      Experimental    data    on 
various  methods  of  beneficiation  of  the  iron-manganese  ores 
bear  out   the   statement  that  little   economic   improvement 
is   afforded   by   present   methods.     The   latter   part   of  the 
edition    is    devoted    to    information    on    the    metallurgy    of 
manganese,  of  iron  and  steel  and  that  of  Cuyuna  ores. 

The  Zinc  Industry.     By  Ernest  A.  Smith.     5J  x  85.  pp.  223. 

illus.;    $3.50.      Longmans,    Green    &    Co.,    London    and 

New  York. 
This  is  a  compilation  treating  of  the  history  of  zinc,  its 
ores  and  sources  of  their  supply,  marketing  conditions, 
methods  of  zinc  smelting,  and  other  metallurgical  processes, 
the  physical  and  chemical  properties  of  the  metal,  general 
commercial  conditions,  and  industrial  applications.  As  a 
general  survey  of  the  present  status  of  the  industry  as  a 
whole,  it  affords  a  good  idea  of  things  as  they  are.  It  will 
undoubtedly  be  a  useful  book  to  the  layman,  to  the  student, 
and  as  a  convenient  reference  book  generally,  but  the  expert 
should  not  expect  to  derive  any  new  ideas  from  it.  The 
book  concludes  with  an  elaborate  bibliography,  which  ought 
to  be  useful,  but  in  which  we  discern  some  glaring  errors. 


American    Engineers    Behind    the    Battle    Lines    in    France. 

By  Robert  K.  Tomlin,  Jr.     Sh  x  12,  pp.  91,  illus.     Mc- 
Graw-Hill Book  Co.,  New  York. 
This  series  of  articles  prepared  by  Mr.  Tomlin,  who  was 
formerly    managing    editor    of    Engineering    News-Record 
and  more  recently  war  correspondent  of  the   McGi-aw-Hill 
engineering  publications,  deals  with  various   problems  en- 
countered by  American  engineers  in  France.    The  treatment: 
of  each  subject  is  pioneer  work,  as  no  other  technical  pub- 
'  lication   in   this   country  was   similai'ly  represented    at   the 
front.     The  many  details  relating  to  roadbuilding,  railway 
development  and  construction,  water  supplies  and  other  in- 
dustrial problems  indicate  the  immense  labor  necessary  inj 
carrying  on  this  important  part  of  the  great  conflict. 


Report  on  the  Sourci-s  and  Production  of  Iron  and  Other] 
Metalliferous  Ores  Used  in  the  Iron  and  Steel  Industry. 
Pp.  180.     2s.     Advisory  Council,  Department  of  Scien- 
tific and  Industrial  Research,  London. 

A  revised  and  enlarged  edition  of  a  previous  report  of  the 
same  nature.  It  does  not  claim  to  give  the  results  of 
independent  research,  but  will  be  of  value  in  providing,  in 
condensed  and  classified  form,  information  already  pub- 
lished in  many  separate  papers  and  returns. 

The  report  is  in  three  parts,  as  follows:  I — Notes  on  the 
Iron  Ores  of  the  United  Kingdom  and  British  Dominions. 
II — Notes  on  Iron-Ore  Deposits  in  Foreign  Countries.  Ill — 
Notes  on  the  Ores  of  the  Principal  Metals  Other  Than  Iron 
Used  in  the  Iron  and  Steel  Industries. 

Part  I  deals  with  statistics  of  production  of  iron  ore 
and  with  notes  on  the  iron  ores  of  the  United  Kingdom 
and  British  dominions.  Much  of  this  information  is  already 
available  to  the  public  in  well-known  statistical  publica- 
tions, but  it  has  been  included  in  Part  I.  of  the  report 
because  it  is  felt  to  be  supplementary  to  that  contained 
in  Parts  II  and  III  and  to  be  necessary  to  a  comprehensive 
review  of  the  sources  and  production  of  iron  and  steel 
within   the   British   Empire. 

Parts  II  and  III  have  been  compiled  from  a  large 
number  of  sources  and  have  been  brought  as  far  up  to  date 
as  possible.  They  contain  information  which  hitherto  ha» 
not  been  available  in  collected  form. 

The  Flotation  Process.  By  Herbert  A.  Megraw.  6x9,  pp. 
359,  illustrated;  $3.50.  Second  edition,  revised  and 
enlarged.     McGraw-Hill  Book  Co.,  New  York. 

A  second  edition  of  this  well-known  treatise  will  be  wel- 
comed by  metallurgists  and  engineers  who  are  anxious  to* 
keep  abreast  of  recent  developments  in  this  most  fascinating 
branch  of  concentration  practice;  and  readers  will  share 
with  Mr.  Megraw  the  regret  that  two  important  phases 
of  the  question  remain  in  an  aggravating  condition  of  in- 
decision. The  theory  of  the  process  is  still  beclouded  and 
unstated.  Patent  litigation  is  still  in  progress,  and  no 
definite  conclusion  can  be  anticipated. 

A  small  amount  of  matter  has  been  deleted  from  the 
previous  edition,  but  in  spite  of  this  a  net  gain  of  about 
100  pages  is  to  be  noted.  The  new  matter  will  greatly  en- 
hance the  value  of  the  treatise.  Considerable  space  has 
been  taken  up  in  completing  the  account  of  all  patent  litiga- 
tion to  date.  The  chapter  dealing  with  the  theory  of  flota- 
tion has  an  additional  section  on  "Films  and  Their  Action." 
and  another  on  "Froth  Formation."  The  information  with 
regard  to  oils  has  been  supplemented  with  some  extra 
matter  on  sagebrush  oil;  and  additional  data  on  the  quan- 
tity of  oil  to  be  used  are  noted.  Sundry  new  equipment  is 
described  under  "Flotation  Processes  and  Apparatus,"  and 
important  facts  have  been  added  to  complete  the  chapter 
which  deals  with  the  testing  of  ores  for  the  process.  New 
chapters  have  been  written  dealing  with  petrography  in 
flotation,  and  with  details  of  equipment  and  practice  at 
the  plants  of  the  Magma  Copper  Co.,  the  Burro  Mountain 
Co.,  and  the  Consolidated  Arizona  Copper  Company. 

This  new  edition  should  be  in  the  hands  of  all  who  are 
interested  in  the  flotation  process.  It  will  prove  an  in- 
valuable aid  to  the  professional  engineer,  and  a  reliable 
textbook  for  the  student. 


December  21,  19is 


Personals 


Havf  You  Contributed  to  the  AHKoriation 
of  the  27th   Kn^ineers? 

Fred  J.  Pope,  of  Xew  York,  is  making 
an  extensive  metallurgical  examination  in 
Nevada. 

3Iark  R,  Lamb,  mining  engineer,  sailed 
on  the  "Adriatic,"  Dec.  16,  on  a  busine.ss 
trip   to   France. 

Wilbur  Van  Kvera,  manager  of  mines  for 
the  Hill  Mines  Co.,  Ironton.  Minn.,  was  in 
Xew  York  recently. 

(J.  H.  Dudley,  former  manager  of  the 
Standard  mines,  is  now  in  charge  of  leases 
near  Metcalf,  Pinal  County.  Arizona. 

liuntinirton  Adams,  mining  engineer,  has 
gone  to  Antofagasta.  Chile,  to  begin  de- 
velopment work  on  a  nitrate  property  there. 
I're.ston  I^ovke,  resident  engineer  for  the 
Xorthwest  department  of  the  American 
Smelting  and  Refining  Co..  ha.s  moved  his 
office  from  Spokane  to  Seattle.  Washington. 
F.  H.  Skeel,  mining  engineer  of  Wallace, 
Idaho,  has  returned  from  Camp  Humphries, 
where  he  had  been  in  training  for  service 
in  Prance  as  captain  in  an  engineer  regi- 
ment. 

A.  J.  Thompson,  manager  of  the  Kitelas 
Mountain  Copper  Co.,  of  Usk,  B.  C..  is 
visiting  Portland.  Ore.,  to  spend  the  holi- 
days and  to  confer  with  officials  of  the 
company. 

Ott  F.  Heizer,  mining  engineer,  has  re- 
signed as  superintendent  of  the  Sheepranch 
mine,  Sheepranch,  Calif.,  and  is  now  man- 
ager of  the  Grizzly  Mining  Co.,  Tuolumne. 
California. 

T.  Ernest  Godson,  mining  commissioner 
for  Ontario,  and  T.  F.  Sutherland,  chief 
inspector  of  mines  for  that  province,  have 
been  inspecting  mining  districts  of  British 
Columbia. 

A.  A.  Ha«san  is  examining  manganese 
deposits  in  Hants  and  Colchester  counties. 
Xova  Scotia,  with  a  view  to  development 
there.  He  will  return  to  Xew  York  the 
latter  part  of  December. 

W.  I..  Creden,  general  manager  of  the 
Davis-Daly  Copper  Co..  has  resigned  to 
give  more  time  to  his  practice  of  consult- 
ing engineer.  He  will  remain  with  the  com- 
IJany  in  an  advisory  capacity. 

F.  E.  Blarkwell,  of  Ironwood,  Mich.,  has 
been  appointed  chief  engineer  for  the  Mc- 
Kinney  Steel  Co.'s  operations  on  the  Menom- 
inee. Gogebic,  and  Mesabi  ranges.  For 
some  years  he  had  been  superintendent  of 
the  X'ewport  Iron  Co. 

William  Pascoe,  superintendent  of  the 
Merritt  Development  Co.  and  the  Cuyuna- 
Minneapolis  Iron  Co..  at  Tronton.  ilinn.. 
has  resigned.  C.  E.  Ober,  superintendent 
for  Coats  &  Tweed,  on  the  Cuyuna  Range, 
is  his  successor. 

Vr.  Horace  B.  Patton  is  in  Wyoming  for 
the  purpose  of  securing  data  of  oil  and 
gas  production  and  valuation.  He  has 
undertaken  emergency  war  work  for  the 
Government  under  the  Commissioner  of  In- 
ternal  Revenue. 

John  W.  Sherman,  of  Tonopah.  Nev., 
manager  of  the  West  End,  MacXamara 
and  Halifax  mines,  has  resigned  to  be- 
come manager  of  a  Searles  Lake  potash 
coinpany  with  headquarters  at  Oakland. 
H.  D.  Bndelman  has  become  )".s  successor 
at    Tonopah. 

E.  H.  Dirken.son,  former^/  with  the  Mond 
Xickel  Co.'s  Bruce  Mines.  Ontario,  the 
Beatson  Copper  Co.,  LaTouche.  Alaska,  and 
the  Xevada  Consolidated  Copper  Co..  at 
Ely.  X'^ev..  has  recently  been  appointed  gen- 
eral manager  of  mines  for  the  Tata  Iron 
and   Steel   Co..   Ltd..   Sakchi.   India. 

W.  H.  Staver,  mining  engineer,  has  re- 
turned from  Brazil,  where  he  was  engaged 
in  mining  manganese  and  chrome  ores  for 
K.  J.  Lavino  &  Co..  of  Philadelphia,  and  the 
International  Ore  Corporation.  I^td.,  of 
Canada.  He  has  opened  an  office  in  the 
Mills  Bldg..   15   Broad   St..    Xew   York. 

r.  .A.  Burdick  is  now  in  British  Columbia, 
having  taken  over  the  work  of  consulting 
engineer  and  general  manager  of  the 
Xechako  Rivei  Mines.  Inc..  in  the  Prince 
George  district.  WTien  the  affairs  of  the 
^^ompany  are  straightened  out  there,  he  will 
inobably   continue   as   consulting   engineer. 

Francis  A.  Thomson,  dean  of  the  Idaho 
.School  of  Mines  at  Moscow,  has  recently 
been  in  the  Coeur  d'Alene  district  aiTanging 
for  a  vocational  system  of  training  for 
miners  under  the  supervision  of  the  School 
of  Mines.  In  this  he  has  the  cordial  coop- 
eration of  the  local  operators,  and  he  ex-; 
pects  to  have  the  system  in  working  order 
;n   an   earlv  date. 
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bnf'^h"<^^rrvf^"^^^'  ma'iager  of  the  Pitts- 
i^o^-  ?^^'*^l  ^'■^  Co..  Riverton,  Minn.,  has 
associated  himself  with  Frank  U,,uh\n"on. 
Chief  engineer  of  the  cotnpanv.  Tb.  y  will 
open  an  office  at  801  Ahvorth  Bldg  ,  Duluth 
Minn.,  as  consulting  engineers.  Mr  Barr 
will  continue  to  look  after  the  interests 
»;i.,i  ,  ''."f^hU'Kh  Steel  Ore  Co.'s  Howe 
mine  at   Ruerton. 

^mT\  ^  V  ""•'♦'■•t''  recently  registered  at  the 
omce  of  the  American  Institute  of  Mining 
engineers.  Others  who  registered  during 
the  last  week  were  W.  10.  Ruder,  of  S.  hen- 
ectady  N.  Y.  :  Frank  L.  Cole,  of  Manila. 
P.  I.;  Bennett  R.  Bates,  of  Berkeley.  Calif  ■ 
%'eut.  L.  Ro.ss  Housholder ;  D.  c"  (Gilbert 
o  J^'/f  Wayne.  Ind.  ;  Warren  I).  Thomp.son  ; 
and  Lieut.  Don  Carlos  Billick,  of  the  U.  S. 
Ordnance  Department. 


Obituary 


Wuterfleld  Painter,  mining  engineer  of 
Nevada,  died  recently  at  Packard  of  pneu- 
monia, aged  24  years.  He  was  a  graduate 
of  the   Mackay   School  of  Mines.  • 

_E.  H.  Wilson,  mining  engineer,  died  Xov. 
2t.  He  was  graduated  from  the  Washing- 
ton University  of  St.  Louis  in  1870  and 
began  at  once  to  practice  civil  engineer- 
ing. In  1884  hi  went  into  general  en- 
gineering iiractice  with  John  Gillie,  now 
general  manager  of  the  Anaconda  Copp.er 
Mining  Co.  Some  years  later  he  became 
connected  with  the  Heinze  interest^  in 
Butte.  Mont,  and  for  the  last  10  years 
had  been  an  examining  engineer  for  many 
properties.  In  ISfU.  Mr.  Wil.-^on  was  elected 
president  of  the  Montana  Society  of  Min- 
ing   Engineers. 

Thomas  T.  Walters,  of  Ishpeming.  Mich., 
died  on  Dec.  11.  of  heart  failure.  Captain 
^^  alters  was  one  of  the  best-known  mining 
men  in  the  Lake  Superior  iron  districts.  He 
was  born  in  Devonshire.  England,  on  June 
23.  1847,  and  started  work  in  the  mines 
thereat  the  age  of  7  years.  In  1872  be  came 
to  the  United  States,  and.  after  a  year's 
work  in  the  Pennsylvania  coal  mines,  moved 
to  Ishpeming.  Mich.  He  was  active  in  the 
development  of  the  Saginaw.  Mitchell,  and 
St.  Lawrence  mine.s,  and  in  1885  accepted 
the  superintendency  of  the  Lake  Angelina 
mine,  which  was  considered  one  of  the  most 
successful  mines  in  the  Lake  Superior  dis- 
trict. Captain  Walters  became  general 
superintendent  for  the  Jones  &  Laughlin 
interests  in  the  Lake  Superior  district  in 
1897,  and  held  that  position  until  a  few 
years  ago.  when  he  retired  from  mining. 


Societies 
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.'\meriran    Society   of   Civil   Engineers   met 

in  New  York  on  Dec.  18.  Major  Leonard 
S.  Doten.  Q.  M.  C.  was  announced  as  the 
speaker  of  the  evening,  his  subject  being 
"Sewage  and  Wastes  Disposal  for  the  U.  S. 
Army." 

Mininfc  and  MetallurKical  Society  of 
America  will  hold  its  annual  meeting  at 
tne  Engineers'  Club,  32  West  40th  St..  New 
York,  on  Jan.  14.  1919,  The  December 
meeting  of  the  Xew  York  section  of  the 
society  was  held  at  Columbia  University 
Club  on  the  evening  of  Dec.  16.  The  sub- 
ject discussed  was.  "Methods  of  Combating 
Influenza  and  Pneumonia."  The  speakers 
of  the  evening  were  Dr.  Charles  T.  Bald- 
win, of  Derby,  Conn  ,  and  Dr.  AVilliam  H. 
Park,  of  the  Xew  York  City  Board  of 
Health. 


Industrial  News 


Utah-Apex  Mining  Co.  held  its  annual 
meeting  recently.  The  following  directors 
Were  elected:  R.  F.  Haflfenraffer.  John  J. 
Murphy,  M.  P.  Duvally,  M.  W.  Saugy  and 
George  F.  Mc(!Iahey. 

Verde     Combination     Copper     Co.     at     its 

annual  meeting  of  stockholders  on  Dec.  2 
elected  the  following  board  of  directors: 
John  L.  Dyer,  David  Morgan.  James  F. 
Primm.  J.  C.  Callahan,  .fames  M.  Layman, 
John  S.  Eberman  and  William  N.  Richards. 
The  following  officers  were  elected  by  the 
board :  JoTin  L.  Dyer,  president  ;  David 
Morgan,  vice-president  ;  James  F.  Primm. 
treasurer:  J.  C.  Callahan,  secretary,  and 
■W.  B.  Kennedy,  assistant  Secretary  and 
treasurer.  David  Morgan  will  continue  as 
general   manager  of  the  company. 


j  Trade  Catalogs 


Culters.  Cleveland  Milling  Machine  Co.. 
Cleveland,  Ohio.  3i  x  6  ;  pp.  48  ;  IIIUMtrated. 
nionlhls     .xtoi  k    list.    Dei.    1.'.,    1918. 

Mallet   .\rticuUled  I^MomolivrK.     Baldwin 
Locomoilv.-    Works.    Pliiladelphla.    Penn.      9 
X    6;    44    pp.;    illu.'itrated.      A   pamphlet   de 
scriptlve   of    Mallet    looomollveH. 

Ruth  Kiotallon  .M«4<hlne.  The  Ruth  Co.. 
Box  57.  Denver.  Colo.  «  x  9;  12  pp.  illUH- 
trated.  A  bulletin  giving  the  d.-Uill.H  of  the 
machine  and   its  operation. 

Adamite.  Pitt.«burgh  Iron  and  Steel 
Foundries  Co..  I'lttsburgh,  Penn.  5i  x  8 ; 
32  pp.  ;  Illustrated.  A  pamphlet  deKc-riptive 
of  adamite.  a  high-carbon  alloy  of  chromi- 
um   and    nickel. 

Lift  Trucks.  Barrett-Crav.ns  Co.,  711 
Transportation  Bldg..  <  "hi.  ago.  111.  Thlrtv- 
two  pp.  ;  illu.straled.  .\  pamphlet  entitled 
"How  to  Save  Handling  K.\p<»nse  in  Faetorv. 
A\'arehouse.  and  Stockroom,"  describing  (n 
detail  the  modern  development  of  the  lift 
truck  as  a  means  of  handling  material  In 
factories,    warehouses,    and   stockrooms. 


New  Patents 


] 


United  .States  patent  specifications  listed 
below  may  be  obtained  from  "The  Engi- 
neering and  Mining  Journal"  at  25c.  eaili. 
British    patents    are    sui>plied    at    40e.    each. 

BoriuK  Tool.  Edward  W.  Clark.  Ix)« 
Angeles.  Calif.,  assignor  of  one-half  to  Alvin 
Wells.  Los  Angeles.  Calif.  (U.  S.  Xo. 
1.281,519  ;    Oct.    15.    1918.) 

Casting  Metals.  Mold  for.  Michael  Smith. 
Pa.ssaic.  X,  J.  (U.  S.  No.  1.281,679;  Oct. 
15.   1918.) 

Concentration,  Apparatus  for  Ore.  Fratik 
Groch,  Cobalt,  Ont.,  Canada.  (U.  S.  Xo. 
1,281,351  ;   Oct.    15,    1918.) 

Furnace  for  Annealing  or  Heat  Treating. 
William  X.  Best.  Brooklyn,  N.  Y.  (U.  S. 
Xo.    1.281,489;   Oct.    15.    1918.) 

Furnace.  Electric.  Jens  Orten  Bovlng. 
London.     England.       (U.    S.     Xo.    1,281,280; 

Oct.    15.    1918.) 

(iaIvanlzing-Pot.  Luther  L.  Knox,  Belle- 
vue,  Penn.,  assignor  to  Blaw-Knox  Co., 
Pittsburgh.  Penn.  (U.  S.  Xo.  1.282.862-863; 
Oct.    29.    1918.) 

Oil  from  .Shales  and  Other  Carbona- 
ceous Materials.  Apparatus  for  Recovering. 
George  W.  Wallace.  East  St.  Louis.  III.,  as- 
signor, by  mesne  assignments,  to  Wallace 
Coke.  Oil  and  Byproducts  Co..  East  St. 
Louis,  III.  (U.  S.  Xo.  1,283,000;  Oct.  29. 
1918.) 

Oil  Shales — Process  for  Distilling  Carbo- 
naceous Materials.  George  W.  Wallace, 
East  St.  Ix)uis.  III.,  assignor,  by  mesne  as- 
signments, to  Wallace  Coke,  Oil  and  B.v- 
liroducts  Co..  East  St.  Louis,  III.  (U.  S. 
Xo.    1.283.001;   Oct.   29,   1918.) 

Ore  Reduction,  Machine  for.  Richard  P. 
Park.  Melbourne.  Victoria.  Australia.  (U. 
S.    Xo.    1.281.646:    Oct.    15.    1918.) 

I'hosphorus.  Phosphoric  Acid.  Etc.. 
Process  for  Making.  William  IL  Wagga- 
man.  Cary  R.  Wagner  and  Harry  Bryan. 
Washington.  D.  C.  Dedicated  to  the  public. 
(I'.    S.    No.    1.282.994;    Oct.    29.    1918.) 

I'otash — Decomposition  of  Refractory 
Alkali-Metal-Bearing  and  Aluniiniferous 
Minerals.  Waitstill  H.  Swenarton.  Mont- 
clair.  X.  J.  (U.  S.  Xo.  1,277.773;  Sept.  3. 
1918.) 

Precipitation.  Apparatus  for.  David  Creel 
Walker.  Anaconda.  Mont.  (U.  S.  Xo.  1,281.- 
443  ;   Oct.    15.    1918.) 

Pump,  Centrifugal.  Frank  L.  Antlsell. 
Perth  .Ainbov,  X.  J.  (U.  S.  Xo.  1.281.478; 
Oct.   15.    1918.) 

Rock  Drill,  Power  Driven.  Moses  Kel- 
low.  Peiirhyndeudraeth.  Wales.  (U.  S. 
Xos.  1,281.391  and  1,281.785-6-7;  Oct.  15. 
1918.) 

Silica  Brick.  Machine  for  Making.  Vin- 
cent H  Sois.son.  Connellsville,  Penn.  (U.  S. 
Xo.    1.282.970;    Oct.    29.    1918.) 

Sluice  Box.  John  C.  Lesher.  San  Fran- 
cisco. Calif.  (U.  S.  Xo.  1.281.596;  Oct.  15. 
1018.) 

Tin — Chlorine  Detinning  Proce.><s.  Walther 
Zacharias.  Pittsburgh.  Penn..  (U.  S.  No. 
1.283.016:   Oct.    29.    1918.) 

ZInr  Retort  Furnace.  Archibald  Jon<'S. 
Langeloth.  Penn..  assignor  to  Meialhirgii  al 
Co.    of    .America.    Xew    York.    X.    Y.       ( U.    .S 
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SAN  FRANCISCO — Dec.  13 
A  Meetinir  of  Chrome  rro«lucers  of  Sis- 
kiyou County  was  held  at  Yreka  the  first 
week  in  December,  having  been  called  at 
the  instance  of  the  Xorthern  California 
Counties  Association,  which  is  striving  to 
help  in  the  chrome  situation.  About  20 
of  the  smaller  operators  were  represented. 
They  are  holding  2500  tons  of  ore  ready 
for  shipment.  For  various  reasons  none 
of  the  large  producers  were  present.  The 
opinion  was  generally  held  that  assistance 
should  be  lent  the  Pacific  Coast  Chrome 
Producers'  Association  in  stabilizing  mar- 
ket   and   price. 

Hydraulir  and  Placer  Mining  will  be 
greatly  augmented  in  California  by  the 
abundant  rains  during  November.  In 
northern  California  the  rains  have  been 
abnormally  heavy.  The  total  precipitation 
at  San  Francisco,  which  may  be  taken  as 
representative  of  the  northern  part  of  the 
state,  was  5.6  in.  in  November,  as  com- 
pared to  the  normal  of  2.47  in.  The 
records  show  only  two  years  in  the  last 
47  years  when  the  November  rains  have 
exceeded  the  present.  December  is  also 
making  a  record  at  the  beginning.  This 
will  aid  mining  and  metallurgical  opera- 
tions and  assures  an  abundance  of  elec- 
tric power  for  mills,  mines,  and  dredges. 
With  the  possfble  relief  to  gold  miners 
from  the  unusual  burdens  of  high  freight 
costs  and  scarcity  of  labor,  the  coming 
season  should  show  an  improvement  in 
mining  in   the  state. 

The  New  Oil  Field  Near  Casmalia,  de- 
veloped within  the  last  two  years,  has 
63  wells  producing  a  total  dally  output 
of  8500  bbl.  Fifty  of  these  wells  have 
been  brought  in  during  the  last  year.  They 
are  about  2000  ft.  deep  and  required  from 
two  to  five  months  drilling.  R.  J.  Mc- 
Laughlin, state  oil  and  gas  supervisor,  re- 
ports that  the  water  conditions  offer  a 
serious  obstacle  to  development,  about  3800 
bbl.  of  water  being  produced  daily,  or  61 
bbl.  per  well.  Unique  geological  con- 
ditions account  for  the  trouble.  The  oil- 
bearing  formation  appears  to  be  fractured 
shale,  which  lacks  distinct  beds  of  clay 
or  other  formations  impervious  to  water. 
All  wells  were  tested  after  cementing,  and 
yet  many  later  developed  water.  The  op- 
erators were  advised  that  simple  mechan- 
ical work  should  be  supplemented  by  thor- 
ough geologic  and  engineering  studies. 
The  advice  was  acted  upon,  and  their  engi- 
neering departments  are  now  cooperating 
with   the  state   supervisor. 

BUTTK,  MONT. — Dec.  13 
The  I.  W.  W.  Klemeiit  recently  demon- 
strated to  the  public  once  again  that  it 
is  unable  to  control  the  labor  organizations 
of  the  Butte  district.  Believing  there  was 
an  opportunity  to  shut  the  mines  down 
through  a  strike,  to  be  declared  on  the 
strength  of  the  Mooney  case,  an  effort 
was  made  to  have  the  local  unions  vote 
on  the  question  of  protesting  against 
Mooney's  imprisonment.  The  leading  locals, 
such  as  those  of  the  engineers  and  machin- 
ists, refused  to  do  so.  though  the  I.  VV.  \V. 
miners'  union  voted  unanimously  to  strike. 
When  it  wa.s  found  that  the  support  of  the 
other  groups  could  not  be  obtained,  a  state- 
ment was  i.sHued  at  the  last  minute  declar- 
ing the  strike  off  until  a  conference  could 
be  held  in  Chicago. 

KPOKANE.    WASH.— Dec.    13 

Activity  at  the  Trail  Smelterv  of  the 
Con.sohdated  Mining  and  Smelting  Co.  of 
Canada  is  not  expected  to  decrease.  The 
Canada  Copper  Corporation,  it  is  expected, 
will  soon  produce  from  its  2000-ton  concen- 
trator now  under  construction  at  Allenby. 
It  Ih  underHtood  that  the  latter  company 
ha»  made  arrangements  to  ship  the  con- 
centrates to  Trail.  This  may  ref|uire  an 
enlargement  of  the  Trail  nopiter  refinery. 
More  co|n>er  ores  are  al.so  expected  from 
the  f.'onKoIidated  company's  mines  at  Iloss- 
larid 

.MariM'Nite  MInlnr  must  be  proti-cted  by 
a  tariff  or  reedve  other  '"Jovernmetit  aid 
In  the  opinion  of  .Spokane  mining  men, 
who  have  Bent  three  rejiresentat  Ive.s  to 
WaHhIngton  to  see  what  can  be  done. 
Approximately  $1,000,000  waH  expended  In 
Stevens    County.    W.-i^h  ,    In    the    last    two 


years  in  magnesite  plants,  besides  the 
building  of  a  railroad  to  some  of  the 
quarries.  Before  the  war  Austrian  mag- 
nesite was  landed  in  New  York  as  ballast 
for  $7  to  $8  a  ton.  Upon  shutting  off  this 
supply  the  price  rose,  and  the  Stevens 
County  industry  was  developed  hastily  but 
at  large  expense.  The  delegation  to  Wash- 
ington consists  of  Roy  Bishop,  manager 
of  the  Northwest  Magnesite  Co.  ;  Charles 
A.  Irwin,  manager  of  the  International 
Portland  Cement  Co.,  which  is  calcining 
magnesite  ;  and  H.  F.  Wierum,  manager  of 
the  American  Mineral  Production  Company. 

SALT    LAKE    CITY — Dec.    13 

Inspection  of  Utah  Mines  for  the  co'ming 
year  will  be  under  the  supervision  of  Carl 
A.  Allen,  of  the  U.  S.  Bureau  of  Mines, 
according  to  an  agreement  to  this  effect 
between  the  State  Industrial  Commission 
and  the  Federal  Government.  John  Craw- 
ford will  continue  as  coal-mine  Inspector, 
and  William  T.  Harrison  has  been  appointed 
for  inspection  work  in  metal  mines. 

Taxable     Property     in     Utah    in     1918.     as 

given  by  the  State  Board  of  Equalization, 
shows  an  aggregate  value  of  $644,203,919, 
divided  as  follows:  Real  estate,  $199,630,- 
625  :  improvements,  $11,318,239  ;  livestock, 
$47,233,882  ;  personal  property,  $129,452,- 
144  ;  public  service  corporations  and  mining 
companies.  $156,568,929.  As  a  separate 
item,  the  property  on  which  the  occupation 
and  privilege  tax  is  levied  is  valued  at 
$32,962,103. 

A    List   of    Utah    Mining    Companies    and 

operators  who  have  failed  to  pay  the  occu- 
pation and  privilege  tax  and  3%  tax  on  the 
proceeds  of  mines  has  been  completed  by 
State  Treasurer  D.  O.  Larson.  The  prop- 
erties are  being  advertised  and  will  be 
offered  for  sale  on  the  third  Monday  of  the 
current  month.  There  is  a  penalty  of  5% 
for  unpaid  taxes.  The  mining  companies 
will  undoubtedly  ask  for  a  restraining  order 
enjoining  sales,  and  the  matter  will  be 
taken  into  the  courts  and  the  constitution- 
ality of  the  act  determined. 

Before  the  Mine  Taxation  Amendment  to 
the  State  Constitution  can  become  effective, 
it  will  be  necessary  for  the  next  Legislature 
to  pass  a  law  fixing  the  multiple  or  sub- 
multiple  of  net  proceeds  of  mines  to  be 
used  as  a  basis  in  determining  the  valuation 
of  the  metalliferous  mines  and  the  manner 
of  assessing  coal  lands.  This  action  will 
be  necessary,  as  stated  by  the  State  Board 
of  Equalization,  in  a  report  to  the  Gov- 
ernor filed  Dec.  11,  which  settles  the  ques- 
tion brought  up  before  the  election  in 
November  as  to  whether  the  amendment 
would  be  self-executing.  With  regard  to 
the  amendment,  the  board  says:  "At  the 
recent  election  Section  4  of  Article  13  of 
the  constitution  was  amended,  changing  the 
basis  of  assessment  ,  of  mining  property. 
This  class  of  property  cannot  be  assessed 
until  the  Legislature  shall  have  passed  an 
act  fixing  the  multiple  or  submultiple  of 
net  proceeds  of  mines  to  be  used  as  a  basis 
in  determining  the  valuation  of  the  metal- 
liferous mines  and  the  manner  of  assessing 
coal  lands.  It  is  extremely  important  that 
the  Legislature  should  act  early  in  the 
enactment  of  a  law  upon  this  subject,  so 
that  the  board  ma.v  make  the  assessment 
within  the  time  fixed  by  law  for  completing 
these  assessments.  In  connection  with  this 
matter,  we  desire  to  recommend  that  the 
Legislature  require  mining  companies  to 
include  in  their  reports  the  net  i)roceeds  of 
all  lessees  operating  under  contract  with  the 
respective  companies."  The  assessment  of 
the  net  proceeds  of  mine  lessees  has  been 
one  of  the  difficult  features  of  the  enforce- 
ment of  the  occupation  tax,  and  the  board 
is  desirous  of  obviating  it  in  the  future. 
The  law  requires  all  proi)erty  to  ho  assessed 
as  of  the  first  day  of  January.  "Under  our 
present  laws  there  is  some  uncertainty  as 
to  whether  reduction  mills  and  smelteries 
operating  in  connection  with  mines,  and  yet 
situated  some  distance  from  th(^  mines,  shall 
be  assessed  by  the  couritv  ;issessor  or  by 
this  board."  The  State  Board  of  IO(iualiza- 
tlon  recommends  that  the  laws  be  amended 
to  make  it  clear  whose  dut.v  it  shall  be  to 
assess  this  properly.  The  next  meeting  of 
the  Legislature  will  be  early  in  January, 
when  the  m;itters  referred  to  above  will 
undoubtedly   be   acted   upon. 


DKNVER^ — Dec.     14 

The  Communlt.v  Sampler  movement  is 
gaining  headway.  The  committee  in  charge 
of  organization  has  formulated  general 
plans  for  action,  and  the  following  pledge 
is  being  circulated  among  subscribers  who 
intend  to  give  the  project  financial  sup- 
port :  "We,  the  undersigned  jaersons,  hereby 
agree  to  organize  the  Boulder  Ore  Sam- 
pling Co.,  under  the  laws  of  Colorado,  with 
a  capital  stock  of  2500  shares  of  the  par 
value  of  $10  per  share,  for  the  purpose  of 
taking  over  the  ore  sampling  works  of  the 
W.  J.  Chamberlain  Ore  Co.,  and  we  hereby 
agree  to  subscribe  for  the  capital  stock 
of  said  company  at  par  in  the  amount  set 
opposite  our  respective  names,  provided 
that  this  subscription  shall  not  be  binding 
and  subject  to  the  call  of  the  treasurer 
of  said  company  until  the  full  amount  of 
1000  shares  has  been  subscribed  at  par." 
A  number  of  the  leading  merchants  and 
mining  men  of  Boulder  have  already  sub- 
scribed their  names,  and  others  have  prom- 
ised to  do  so.  The  cooperative  features  of 
the   enterprise   appeal    to   those    interested. 

DULUTH,  MINN. — Dec.  16 

Cuyuna  Shipments  for  season  of  1918 
totaled  2,432,838  tons,  as  against  2,422,884 
tons  in  1917.  It  is  estimated  that  ap- 
proximately 700,000  tons  of  manganiferous 
iron  ores  was  shipped  this  year,  as  com- 
pared with  500,000  tons  in  1917.  Of  the 
1918  shipments,  the  Soo  handled  1,756,365 
tons  and  the  Northern  Pacific  676,473  tons. 

The  Cuyuna-Duluth,  Croft,  Thompson, 
Preston  and  Gloria  Mines  closed  early  in 
December.  All  are  underground  mines, 
the  Gloria  and  Preston  being  new  devel- 
opments of  manganiferous  ore,  and  the 
Croft,  Thompson  and  Cuyuna-Duluth  pro- 
ducers of  straight  iron  ore.  High  cost 
and  present  inefficiency  of  labor,  coupled 
with  the  uncertainty  in  regard  to  ore 
prices,  are  given  as  the  reasons  for  shut- 
ting down.  It  is  believed  shut-downs  are 
only  temporary. 

Claiming    That    the    Oliver    Iron    Mining 

Co.  has  been  using  an  ore  washer  for  10 
years  on  the  basic  principles  of  one  he  de- 
signed, Capt.  Alexander  McDougall,  presi- 
dent of  the  McDougall  Shipbuilding  Co., 
brought  suit  on  Dec.  16  for  $40,000,000 
against  the  mining  company  in  the  Federal 
Court.  Captain  McDougall  asked  for  an 
injunction,  contending  that  John  C.  Green- 
way,  of  the  Oliver  company,  obtained  on 
Apr.  7,  1908,  a  patent  on  an  ore  washer 
after  seeing  plans  of  one  which  Captain 
McDougall  himself  had  patented  a  few 
weeks  before.  He  holds  that  Greenway's 
contrivance,  though  identical  with  his  own. 
owed  its  origin  to  the  plans  which  he  ex- 
hibited. In  asking  damages  Captain 
McDougall  stated  that  the  machinery  of  the 
Oliver  company  had  been  in  operation  10 
years  and  estimated  that  20,000,000  tons 
of  ore  had  been  washed,  the  process  en- 
hancing the  valution  of  each  ton  $2.  The 
court  took  no  action. 

HOUGHTON,   MICH. — Dec.   18  fl 

The  Influx  of  Common  Labor  into  north-  k 
ern  Michigan  has  been  rapid,  and  all  mines 
in  the  copper  district,  except  two,  have  all 
the  trammers  that  can  be  used.  For  the 
last  year  there  has  been  no  difficulty  in 
securing  all  the  skilled  laborers  needed, 
but  trammers  were  always  in  demand.  The 
wages  paid  the  latter  and  the  contracts 
made  were  so  attractive  that  many  miners 
became  trammers.  Now  the  situation  has 
changed.  A  limited  number  of  additional 
miners  could  still  be  used  at  practically 
all  the  mines,  and  their  employment  would 
necessitate  more  trammers.  Production  of 
rock  has  not  reached  the  total  which  might 
bo  looked  for  if  the  labor  situation  could 
be  arranged  satisfactorily  to  all  concerned, 
but  fhe  change  for  the  better  is  pro- 
nounced. 

The  Osceola  Consolidated  Mining  Co.  and 

the  Isle  Royjilo  ('opper  (^o.  are  both  with- 
out rei)rescnt;itives  upon  their  boards  of 
their  largest  individual  shareholding  inter- 
ests. Three  years  ago,  .fames  M.  Turner, 
of  T.,ansing,  Mich.,  owner  f)f  a  few  shares 
of  Osceola  stock,  secured  an  injunction  re- 
straining any  Calumet  &  Hecia  directors 
from    serving    on     the    Osceola    boaiHl.       The 
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injunction  is  still  in  force.  Calumet  & 
Hecla  owns  33,560  shares  of  the  Osceola's 
total  of  96,150  outstanding.  There  was 
some  effort  to  adjudicate  the  case,  but  the 
understanding  now  is  that  the  Calumet  & 
Hecla  management  will  continue  without 
such  direct  representation.  The  proijerty 
continues  under  direction  of  James  Mc- 
Naughton,  who  likewise  is  managing  head 
of  the  Calumet  &  Hecla  "and  sub.sidiaries. 
Practically.  Calumet  &  Hecla  interests  in 
the  Osceola  corporation  are  being  looked 
lifter,  yet  the  opportunities  for  using  legal 
process  to  the  detriment  of  shareholders 
is  readily  discerned.  It  must  not  be  under- 
stood that  the  courts  have  ruled  that  Calu- 
inet  &  Hecla  is  jn-ohibited  from  voting  its 
stock  at  elections  of  officers,  but  simply 
that  it  cannot  elect  Calumet  &  Hecla  di- 
rectors to  the  Osceola  board.  It  is  the 
■practical  working  out  of  the  interlocking 
directorate  law.  In  theory  the  law  seemed 
idealistic.  In  practice  it  actually  puts  men 
on    directorates    who    are    not    vitally    in- 


terested, directly  or  indirectly,  in  the  cor- 
poration s  success.  It  makes  so-callf-d  •dum- 
my dujetors,  instead  of  abolishing  them, 
the  Federal  courts  have  taken  the  same 
position  as  the  state  courts,  acting,  of 
course,  under  a  different  statute.  The  PVd- 
erai  action  was  secured  through  Judge 
hessions\  whose  injunction  was  upheld  by 
the  U.  S.  Court  of  Appeals.  A  new  hear- 
ing relating  to  the  directorate  of  the  Isle 
Koyale  company  comes  up  in  January  be- 
fore Judge  Sessions,  who  will  sit  at  the 
boo.  It  13  believed  that  the  action  will  be 
dismissed  by  agreement  with  the  applicant 
for  the  injunction. 


VICTORI/.     B.  C— 1)« 


13 


Sales    of    Crown    Grunted    .Mineral    CIuiniH 

Which  are  in  arrears  in  respect  of  taxes 
are  being  advertised  in  different  stctions 
of  British  Columbia.  Since  the  outbreak 
of  the  war  the  regulations  in  regard  to 
provincial    dues    have    not    been    rigorously 


applied,    but    from    now    on    th.  ■  ,,-^ 

are   likely  to  detii.inrl   strlif   ci.n  ■  (, 

the    laws.      This,   of   coiir«.-     d.  ,„ 

that     the     terin.-^    of    ■  '         ^  \. 

emption    Act,    which  |. 

ors.  and  their  r<-lai  ,r 
are  on  active  «ervl< .  .  .,,,  ,„  o.  cam  ■lied 
or   In  any   way  disregarded. 

TORONTO,  ONT. — li^.   14 

MIninir   OiHtrltt-  of    Nortlirrn   OnlMrlu  are 

receiving  large  numbers  of  laborerM,  owing 
to  munition  plants  cIosihk  down.  At  Co- 
balt, where  labor  Rhortage  a  month  ago 
was  estimated  at  10',  .  the  deficiency  han 
been  nearly  made  up.  There  l«  still  a 
shortage  at  Porcupine  and  other  gold 
camiw.  but  men  are  being  taken  on  every 
day.  and  there  Is  every  proupM-ct  that  the 
mines  will  be  well  supjilied  with  hibor  dur- 
ing the  winter.  The  Improvement  In  th« 
situation  has  already  IncreaHed  production 
at    some   of   the    Porcupine    mines. 


f""" ' ' "' ' ' ' " ' ' " '" mil , mrr m m: ii i,i ,.,„ „„, ,„„„„„ ^ 


The  Mining  News 
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KBNNECOTT  PRODUCTION  for  No- 
vember reported  in  issue  of  Dec.  14  in- 
cluded  Braden    output. 

ARIZONA 

Cochise   County 

GOLD  RIDGE  (Dos  Cabezas) — A.  J. 
Wilson,  lessee,  hauling  ore  to  Golden  Rule 
mill    at    Dragoon. 

ARIZONA  UNITED  (Johnson) — Plan- 
ning 800-ft.  two-compartment  vertical 
shaft.  Will  install  new  hoist.  J.  M.  Lib- 
bey,    manager. 

KEYSTONE  COPPER  (Johnson)— Cop- 
per ore  cut  in  fifth  level  crosscut  from 
main    shaft. 

Gila  County 

IRON  CAP  (Copper  Hill)— Plans  to 
build  high-tension  transmission  line  to  In- 
spiration power  plant  and  to  buy  power  of 
latter.  Expect  to  install  new  crushers, 
.  skips,  headframes.  etc.  Ten  months'  pro- 
duction in  1918,  7,800,000  lb.  of  copper. 

ARIZONA  COMMERCIAL  (Globe) — Will 
drain  16  level  and  open  drift.  Working 
all  levels  from  surface  to  12th.  Ore  found 
east  of  Budget  fault  above  7  level.  New 
three-compartment  shaft  down  130  ft.  Rais- 
ing from  12   level  to  meet  it. 

Greenlee    County 

GOLDPIELD  EXTENSION  (Duncan) — 
Work  stopped  on  Ash  Peak  property,  after 
two  years'   development. 

Mohave    County 

EMERALD  ISLE  (Chloride) — Complet- 
ing incline  to  tap  ore  pocket  of  gloryhole 
producing  carbonate  ores  for  electrolytic 
plant.  Latter  turning  out  2500  lb.  of  cop- 
per a  day.  Estimated  300.000  tons  of  3  % 
ore  in   sight. 

HACKBERRY  (Hackberry) — All  ma- 
chinery of  mill  on  ground  and  assembly  to 
be  complete  in  January. 

CONNELLY  (Kingman) — J.  J.  Connelly 
shipping  3000  sacks  of  $140  gold  ore  from 
mine   near    Cerbat. 

CATHERINE  (Oatman) — Mine  west  of 
Oatman,  near  Colorado  River,  to  be  worked 
by  Arizona  Pyramid  Mines  Co.  Will  open 
developed  orebody  on  400  level.  R.  S.  Bil- 
lings and  Charles  Foster,  latter  of  New 
York,    in   charge. 

Pima    County 

GUNSIGHT  (Ajo) — Five-stamp  concen- 
trator   running    on    silver-lead    ore. 

NEW  CORNELIA  (Ajo) — Steam  shovels 
working  into  undrilled  ground  find  leach- 
ing carbonate  ore  continuous.  Ajo  Con- 
solidated shaft  workings  in  4'~r  sulphide 
ore.  shipping  grade.  Influenza  cuts  output. 
OLD  HAT  DISTRICT  (Tucson) — Litiga- 
tion affecting  Daily- Arizona  and  Stratton 
properties  settled.  Stratton  Copper  Co.  and 
Old  Hat  Copper  Co.  will  be  succeeded  by 
Stratton  Mining  Co.,  with  C.  N.  Wilson, 
president  and  general  manager.  Daily-Ari- 
zona has  let  contract  for  development  work. 
W.  H.  Daily  is  manager  and  secretary. 


Pinal    County 

BROKEN    HILL     (Ray)— Work    started 

on  ji)U(i-ft.  tunnel,  with  portal  half  mile 
from  Ray,  to  cut  present  workings  at  about 
900  ft.  Most  of  way  through  Rav  Con- 
solidated ground.  Large  water  flow  to  be 
tapped. 

RAY  CONSOLIDATED  (Rtr)— tHTem- 
ber  production  was  7.020.000   lb,  of  copper. 

Santa    Cruz    County 

HARDSHP:LL  (Patagonia) — Bonded  by 
R.  R.  Richardson  to  W.  H.  Welch  and  oth- 
ers.    Producing  silver  and  manganese  ores. 

HERMOSA  (Patagonia) — Silver  prop- 
erty in  Harshaw  camp,  owned  by  James 
E.  Corcoran,  of  Bradford,  Penn.,  under 
lease  to  R.  R.  Richardson.  Preparing  to 
ship  silver  ore. 

WEILAND  &  WILSON  (Patagonia) — 
Leased  to  August  Brodine,  who  has  struck 
new   copper   deposit. 

Yavapai   County 

KAY  (Canon) — Work  concentrated  on 
sinking  to  650  level,  on  which  main  explora- 
tion plans  will  be  worked  out.  George  W. 
Long  is  managing  director. 

STERLING  (Humboldt)— Sold  by  C.  P. 
Wingfield  to  Usona  Gold  and  Copper  Min- 
ing Co.,  which  has  been  operating  property. 

GADSDEN  (Jerome) — Preparing  to  in- 
stall 1000-gal.  pump,  to  handle  increased 
flow  expected  when  1200-level  drift  reaches 
objective  fault.  Now  lifting  300  gal.  a 
minute. 

VERDE  COMBINATION  (Jerome)— An- 
nual meeting  decided  to  sink  200  ft. 
from  present  1100  level  and  then  start  lat- 
eral development.  During  last  year  5441 
ft.  of  work  done.  John  L.  Dyer,  El  Paso, 
Tex.,    reelected    president. 

VERDE  SQUAW  (Jerome)— Crosscut 
from  175  level  in  schist  with  much  Iron 
oxide. 

YEAGER  CANYON  (Jerome)— Shipping 
ore  to  Clifton  smeltery  of  Shannon  Copper 
Co.,   owner. 

CALIFORNIA 
Aniador   County 

CENTRAL  EUREKA  (Sutter  Creek) — 
Winze  being  sunk  from  3500  level  in  good 
ore. 

McGEE  MINES  (Sutter  Creek) — Amador 
Queen,  Aetna,  and  other  proi^erties  of  W.  J. 
McGee,  U.  S.  subtreasurer  of  San  Francisco, 
to  be  incorporated  and  developed. 

OLD  EUREKA  (Sutter  Creek) — Deepen- 
ing shaft  to  3100  ft.  by  contract  system. 
Now  at  2860  ft.  Extensive  development  to 
follow.  Good  ore  on  1200.  1600,  and  2100 
levels. 

In.vo  County 

MONTEZUMA  MINES  (Bishop)— To  de- 
velop lead  carbonate  ore  eight  miles  south 
of  Big  Pine  on  west  slope  of  Inyo  Moun- 
tains. 

Kern    Caunt.v 

ARMADA  TUNGSTEN  (Inyokern) — Sold 
to  Los.  Angeles  syndicate  by  James  Halsey 
and   Peter  Hughes,  of  Kernville. 


Nevada   County 

MURCHIE  MI.NES  (.Nevada  City) — Sold 
to  .satisfy  judgment  held  by  ('.  F.  Humphry, 
of  San  Franci.sco.  Includes  325  acres,  mill, 
hoist,  and  surface  improvements.  In  liti- 
gation several  years. 

Placer   County 
EXCELSIOR    (JRAVEL    (Forest    Hill) — 
Closed  because  of  high  mining  costs. 

RiverNide    Count.v 
NEW  LA   PAZ    (BIythe) — Machinery   ar- 
rlTing  for  new   installation  ;    will  also   build 
1,750,000-gal.    reservoir       Sixteen    men    em- 
ployed.    Edwin  York,  manager. 

San    Bernardino    County 
POMONA     OIL     (Los    Angeles) — To     in- 
stall  equipment    and   drill   for  oil   on    north 
slope  of  Puente  Hills. 

Shasta   County 

BALAKLALA  CO.NSOLIDATED  (Coram) 
— Daily  production  of  3oo  tons  shipped  to 
Mammoth  smeltery  at  Kennett. 

KEYSTONE  COPPER  (Kennett)— Sold 
to  Mammoth  Copper  Co.  Long  under  de- 
velopment. 

.MAMMOTH  (Kennett) — Smeltery  pro- 
duction in  November  is  estimated  a*.  1.- 
140.000  lb.  of  copper. 

Siski.vou    County 

SUGAR  HILL  (Etna  Mills)— Twenty- 
four  quartz  and  placer  claims  sol(l  to  A 
Ronalds,  of  Seattle,   Washington. 

COLORADO 
Boulder   Count.v 

NATIONAL  ORE  AND  METALS 
(Boulder) — Mill  producing  40  tons  of  fluor- 
spar concentrates  daily. 

VICTOR  ( Boulder  )^Sinking  main  shaft 
to  he  resumed.  Will  drift  northeast  to 
prMiyect  Master  Key  property.  N.  G.  Ol- 
sen,    manager. 

GOLDEN  AGI3  (Springdale)- Producing 
dailv  15  to  20  tons  of  fluorspar  concentrates 
running  87-90';;  CaF  and  5-7'"r  SIO-.  En- 
larging mill  and  adding  six  Wilfley  tables. 
George   W.    Cheseboro.    manager. 

Mineral   County 

AMERICAN  FLUORSPAR  (Creede)  — 
Mill  producing  about  50  tons  of  fluorspar 
concentrates  daily.  Mined  at  Wagon 
Wheel  Gap.     S.  B.  Collins,  manager. 

Oura.v    Count.v 

McLENN.\N-DUNMORE  (Ouray)— Tung- 
sten property  on  Mount  Hayden  se- 
cured under  bond  and  lease  by  M.  de  Gol- 
yer.  Small  crew  developing;  Carl  Skoog. 
superintendent.  Will  treat  ore  in  Gold 
Crown  flotation  plant  at  (^uray.  L.-itter 
to  be  overhauled  and  remodeled  to  treat 
tungsten  ore  and  miscellaneous  custom 
ores. 

San    4uan    County 

STLVERTOX  SHIPMENTS  during  No- 
vember were:  Mayflower  Leasing.  S  cars; 
Sunnyside  and  Gemiessee.  fi  cars  each  ; 
Iowa-Tiger.  5  ;  Pride  of  the  West.  2 ; 
Mears-Wilfley.    S.    I>.    &    G.    Leasing.    King 
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Leasing,  Dives  Leasing  and  Highland 
-Mary,  one  car  each ;  miscellaneous  small 
lots.    13   cars ;    total.    45   cars. 

II>.\HO 

Boundary    County 

IDAHO   LEAD  AND   COPPER    (Leonia) 
— President     E.    J.     Merrin     reports    strike 
in    tunnel   No.    3    on    Eureka    claim.      Work 
resumed   since   armi.«tice    wa.«    signed. 
Shoshone  County 

PIXE  CREEK  R.  R. — After  repairing 
two  and  one-iiuarter  mile.s  of  waslied-out 
track,  work  suspended  until  spring.  Kails 
and  ties  on  hand  sutticient  to  complete 
branch   to   Constitution   mine. 

NABOB  COXSOLIDATED  (Heeler) — In- 
stead of  building  new  mill,  as  announced, 
lompany  is  moving  Stewai't  150 -ton  mill 
from  Government  Gulch,  near  Kellogg. 
Nabob  controlled  by  Stewart. 

COEUR  DALENE  ANTIMONY  (Kel- 
logg)— Mill  closed  because  of  poor  market. 
Will  continue  development.  Eighty  tons  of 
concentrates  on  hand. 

ST.  LAAA'RENCE  (Saltese,  Mont.)— Cop- 
per ore  cut  in  lower  tunnel.  Raising  in  ore 
JOfl  ft.  to  upper  workings.  Upon  connect- 
ing, will  begin  shipping,  hauling  six  miles 
to  railroad. 

HECLA  (Wallace) — Station  at  2000  level 
nearing  completion. 

WESTERN  UNION  (Wallace) — Drift 
into  Aurora  ground  has  about  500  ft.  to  run 
to  point  under  old  workings.  Ore  indica- 
tions favorable. 

YANKEE  BOY  (Wallace)  —  Palmer. 
Newton  o:  Co..  lessees  of  upper  workings, 
.shipped  two  cars  of  ore.  one  averaging 
200   oz.   silver  and   the   other   340   ounces. 

MICHIG.AN 

Copper   District 

FRANKLIN  (Demmon) — All  rock  com- 
ing from  No.  1  shaft,  where  30  drills  are 
working.  Drifting  north  and  south  at  No. 
2  shaft,  four  drills  running.  Will  install 
mechanical  haulage  in  No.  2  when  ready 
to   stope. 

MINNESOTA 

Cuyuna    Rang:e 

PORTSMOUTH  (Crosby)  —  Formerly 
known  as  Gordon.  Being  stripped  by  Gor- 
don Mining  Co..  a  Coates  &  Tweed  enter- 
prise.    AVill  be  1919  producer. 

NORTHLAND  (Cuyuna) — Property,  car- 
rying both  manganiferous  and  iron  ores, 
being  developed  by  shaft  by  Northern  Min- 
nesota Ore  Co.  Will  start  drifting  Jan.  1. 
Mine  buildings  completed  and  machinery 
installed.  Grading  of  railway  spur  in 
progress.  Si.xteen  substantial  dwellings 
built  on  town  site  of  Pershing,  platted  and 
improved  by  company.  Will  be  1919  pro- 
ducer.     Charles  W.    Potts,    president. 

ARMOUR  NO.  2  (Ironton) — Sinking  shaft 
to  jjeejier  level. 

CUYUNA-MILLE  LACS  (Ironton)  — 
.Shipped  175.000  tons  of  manganiferous  iron 
ores  this  season. 

CUYU.XA-SULTANA  (Ironton)— Shipped 
63,000  tons  of  manganiferous  iron  ore  this 
.season. 

HOPKINS  (Ironton)  —  Shipped  75,000 
tons  of  manganiferous  iron  ore  in  1918. 
Breitung  &  Co.,  owner. 

JO.\N  NO.  4  (Ironton) — Producing  100 
tons  high-grade  manganiferous  ore  per  day. 

M.AHXOME.X  (Ironton) — Largest  pro- 
ducer on  Cuyuna  Range  ;  shipped  340,000 
tons  this  season,  approximately  150,00(1  tons 
being  manganiferous.  Stripping  stopped 
Dec.  1  on  Mangan  Xo.  2  property,  on  which 
option   was  taken    recently. 

SAGAMORE  (Riverton)— John  A.  Sav- 
age &  Co  developing  Ash  Iron  Co.'s  man- 
ganiferou.-.  Iron  property  on  Section 
19-46-29.  Circular  exc;ivation  made  to  ore 
with  centrifugal  pump.  Shaft  will  be  sunk 
in  this  excavation  and  drift  run  in  ore- 
body  for  drainage,  in  connection  with  pro- 
rK>Bed  open  pit  to  be  stripped  by  Winston- 
Dear,  of  HIbbing.  John  Murphy,  general 
jiuperintendent. 

ADBAR  DEVELOPMENT  (Trommald) — 
Sinking  on  Section  5-46-29.  and  will  de- 
velf.p  body  of  manganiferous  iron  ore. 

O.VAHMA.X  IRO.V  (Trommald)— Shipped 
iriri.ooo  tonn  manganiferous  ore  from  Ferro 
an'l  Algoma  mines  this  sea.son. 

WIiy:OX  (Woodrow) — HoiHtIng  400  tons 
p«T  day.  Will  Increase  to  600  tons,  If  labor 
'jin  be  wjcured. 

MONTANA 

Hllver   Bow    County 
ANACON'DA    (Butte) — Work  resumed  at 
Altcp    and     Emma     mines,     tioth     zinc    pro- 


ducers. Fofmer  down  three  months ;  lat- 
ter, three  weeks.  Gas  from  fire  in  old  stope 
on  900  level  of  Xever  Sweat,  on  Dec.  11. 
stopped  work  temporarily  in  this  and  .-Vna- 
oonda  mine  adjoining.  Fire  brought  under 
contiol  and  damage  slight.  Fireproof  ce- 
ment shaft  in  High  Ore  mine  practically 
complete.  Labor  scarce.  Coal  propei-ties 
producing  steadily.  Brickwork  on  new 
Washoe  stack  recently  completed.  Great 
Falls  plant  producing  125  tons  zinc  daily; 
cleaning  up  zinc  concentrates  on  hand: 
custom  shipments  from  Butte  &  Sui)erior 
and  other  properties  temporarily  stopped. 
Ferromanganese  plant  at  Great  Falls  shut 
down   Dec.    6. 

Bl'TTE  C(^PPER  .\XD  ZIXC  (Butte)  — 
Work  resumed  Dec.  11  after  temporary  halt 
due    to    hoist    accident. 

XORTH  BUTTE  (Butte) — Xineteen  dam- 
age suits  for  deaths  of  miners  in  fire  of 
June  G,  1917.  thrown  out  of  court  by  Dis- 
trict .ludge  J.  J.  I^ynch.  IMontana  com- 
pensation law  provides  $4000  for  death. 
JNIinimum  sued  for  was  .110.000.  Novem- 
ber output  was:  Copper.  1.802.885  lb.; 
silver.  72,748  oz.  ;  and  gold,  115  oz.  ;  all 
less  than  October  output. 

NEV.\DA 

White    Pine     County 

NEVADA  CONSOLIDATED  nVIcGill)  — 
November  production  was  6,601,000  lb.  of 
copper. 

NKw  :mexico 

Grant    Count.v 

CHINO  C0PPF:R  (Santa  Rita) — Novem- 
ber production  was   6,464,285   lb.   of  copper. 

SOUTH  DAKOTA 

Lawrenee  Count.v 

HOMESTAKK  (Lead) — Installing  two 
I-R  direct-connected,  motor-driven  com- 
pressors, each  with  capacity  4500  cu.ft.  free 
air  per  min.,  to  replace  7500-cu.ft.  compres- 
sor and  others  now  in  use,  thus  saving 
power.  Brig  and  Golden  Gate  hoists  elec- 
trified. Labor  situation  easier.  Golden 
.Star  mill  to  resume  about  Jan.  1  ;  Mineral 
Point  will  probablyfiresume   soon  after. 

Pennington    County 

AMERICAN  TIN  AND  TUNGSTEN 
(Hill  City) — Installing  60-hp.  hoist  and 
one-ton  skip  at  Cowboy  mine.  Stoping  be- 
tween 300  and  400  levels.  Deepening  Mo- 
hawk shaft  and  developing.  Will  ship 
from  both  properties  to  comi)any  plant. 
Remodeling  of  latter  calls  for  Telsmith  gy- 
ratory, Hardinge  mill,  three  Richards  Pul- 
sator  classifiers,  Deister  Plato  slimer.  and 
electric  furnace  for  smelting  tin  concen- 
trates. Mill  running  by  Mar.  15  on  75  tons 
daily.      Ralph  A.  Mayer,  general  manager. 

BOB  IXGERSOLL  (Keystone)— Leased 
by  A.  T.  Roos  and  associates.  Shipping 
columbite-tantalite  to  Eastern  market. 
Amblygonite  also  recovered,  but  has  no 
market. 

UTAH 

Beaver    County 

UTAH  SULPHUR  (Morrissey) — First 
unit  of  plant  ready  for  production.  Sit- 
uated at  Morrissey,  on  ,\rrow  Head  trail 
near  Cove  Fort.  Railroad  shipping  point. 
Black  Rock.  Office,  Salt  Lake  City.  Di- 
rectors: M.  P.  Morrissey.  Jacob  Karlen,  Jr.. 
C.  W.  Peterson.  Caspar  Staub,  and  Charles 
Daniels. 

Juab'  County 

TIXTIC  SHIPMEXTS  for  week  ended 
Dec.  6  were  134  cars,  from  21  shippers,  as 
compared  with  106  cars  the  week  i)receding. 
Dragon  Consolidated.  Tintic  Standard,  and 
Chief  Consolidated  led  in  output,  with 
26,  23,  and  15  cars,  respectively. 
Salt   T.ake    Count.v 

UTAH  COPPER  (Salt  Lake  City) — No- 
vember production  was  16,500,000  lb.  of 
copper. 

Tooele    County 

WESTERN  UTAH  COPPER  (Goodwin) 
— Completing  superstructure  of  new  50-ton 
mill  and  assembling  machinery.  Will  treat 
copper  and  tungsten  ores  fi-om  mine  at 
Gold  Hill  and  from  Yellow  Hammer  prop- 
erty. Deep  Creek  R.  R.  building  4(iO-ft. 
spiir  to  plant.  Duncan  MacVichie,  general 
manager. 

CANADA 

Rrltish  Colunibiai 

GOLD  DISCOVERIES  reported  in  Chu 
Chua  district,  on  Thomi)son  River,  four 
miles    from    Canadian    Pacific   Railroad. 

SKYLIXE  (Ainsworth) — Shipped  first 
carload  of  ore.  Owned  by  A.  AV.  McCune, 
of  Salt  Lake  City. 

HOMRSTAKE  (Kamloop.s)  —  La  Rose 
Mines,  Cobalt.  Ont..  paid  $2000  cash  on 
option.  Balance  of  payment  spread  over 
two    and    o'le-h.ilf   years. 


QUEEN  BESS  MIXES  (Kamloops)— jj 
N^ew  concentrator  almost  read> .  .Mine 
equipment  purchased  in  last  eight  months) 
cost  $50,000.      Shaft  down   300   feet. 

VOIGHT  (Princeton)  — Representatives 
of  Consolidated  Mining  and  .Smelting  Co. 
inspecting-   recently    acquired   claims. 

LE  ROI  XO.  2.  LTD.  (Rossland) — Pro- 
duced 19.000  tons  of  ore  in  year  ended  Sept 
30.     Ore  found  in  old  Xo.  1  mine. 

UTICA  (Slocan) — Five  carloads  of  ore 
shipped  since  Charles  P.  Caldwell  resumed 
management. 

CO.XSOLIDATED  MIXIXG  AXD  SMELT 
IXG  (Trail) — Smeltery  handicapped  by  in 
fluenza  in  first  part  of  December.  Shippers 
asked  to  cut  shipments  temporarily. 

Ontario 

OCTOBER  SHIPMEXTS  over  Temiskam. 
ing  &  Xorthern  Ontario  Ry.  were:  Buffalo, 
583  ;  Beaver.  43  ;  Coniagas,  86  ;  Dominion 
Reduction.  84;  Foster.  44;  Kerr  Lake,  31; 
La  Rose,  57  ;  Mining  Corporation,  255  ;  Mc- 
Kinley-Darragh.  274;  '.Xipissing,  150: 
O'Brien.  64  ;  Penn-Canadian,  33  ;  Peterson 
Lake.  51;  Right  of  Way,  35;  Keelev,  40; 
and  Casey  Cobalt.  53.  Total  1883  tons,  of 
which  Deloro  S.  and  R.  Oo.  received  732; 
Coniagas  Reduction,  312  ;  Metals  Chemical 
(Welland),  150,  and  A.  S.  and  R.,  688  tons. 

ADAX.\C  (Cobalt) — Decided  to  increase 
working  force,  on  account  of  favorable  de- 
velopment. 

ALLIED  GOLD  MIXES  (Boston  Creek) 
— Organized  by  Detroit  interests  to  operate 
various  claims,  including  O'Donald  and  Cul. 
len-Renaud  groups.  Contract  let  for  1500 
ft.  of  drilling  on  O'Donald,  and  another  for 
sinking   5  0-ft.    shaft    on    Cullen-Renaud. 

CO.XI.\G.\S  (Cobalt) — Option  dropped  on 
Ankerite  property  at  Porcupine  after  spend- 
ing approximately  $300,000.  Plant  moved 
to  Maidens  MacDonald  property,  adjoining, 
which  Coniagas  owns  outright. 

XIPISSLXG  (Cobalt)— Treated  181  tons 
of  high-grade  during  X'^ovember  and  shipped 
refinery  401.552  oz.  Low-grade  mill  treated 
6345  tons  and  produced  171.607  oz.  Ex- 
ploration work  during  month  encountered 
several   low-grade  silver  veins. 

KIRKL.A.ND  LAKE  (Kirkland  Lake)— 
New  150-ton  mill  completed  and  being  tried 
out.     Expected  to  be  in  operation  by  Jan.  1. 

TECK    HUGHES    (Kirkland    Lake)— Mill 
operating  at  reduced  capacity.     About   2000. 
tons  treated  during  X'ovember. 

BILSKY  (Porcupine) — Property  adjoin- 
ing that  of  Davidson  Gold  Mines  "now  con- 
trolled by  latter. 

DAVIDSOX"  (Porcupine) — Large  pumps 
installed  to  overcome  recent  hea\'\-  flow  of 
water.  Sinking  expected  to  sta'rt  again 
soon. 

PITTSBURG-LORRAIN   (South  Lorrain) 

— Mine  closed. 

MKXICO 

Sonora 

MAUTO  (Carbo) — Being  reopened  bv  a 
Nogales  company,  headed  by  J.  C.  Under- 
wood,  with   D.    L.    Fain   as   manager. 

SAX-  GEROXIMO  (Carbo)— Lead-silver 
property  being  reopened  bv  an  .American 
companv;  M.  P.  Dalton,  president.  Mine 
has    200-ton    reduction    plant. 

PROGRESO  (Ures)— Building  new  mill 
and  pushing  development  work.  Andrew 
R'acfarlane,    manager. 

AFRIC.\  I 

Belfrhin     ('ongo  i 

UXIOX"  MINIERE  DU  HAUT  KA- 
T.\XGA  (Elizabethville) — October  produc- 
tion of  copper  was  3,306,900  lb.  ;  November, 
551,150  11).  Decrease  in  November  due  to 
influenza. 

.\SI.\ 
Cliosen 
ORIEXTAL     COXSOLIDATED     (Un.san) 
— November    clean-up    was    $122,000.      Ore 
milled    above    average. 

SOUTH     .\MERICA  i 

Krazil 

COMPANHIA  SIDERIIGIC.V  MIXERTA 
(Sahara,  Minas  Geraes) — Will  complete  new 
iron  and  steel  plant  soon.  Cai)acity  of  fur- 
nace 25  to  35  tons  of  ore.  I.iargest  in 
country.  I'Viuipment  includes  regenerators, 
two  300-hi).  gas  motors,  jiir  compressoi', 
triphaso  A.  C.  200-kw.  dynamo,  and  ap- 
paratus for  piUMfying  furnace  gases.  Com- 
pressor driven  by  150-hp.  motor.  Abundant 
fuel   on   hand. 

Peru 

CERRO  DE  PASCO  (La  Fundiclon) — 
November  produiM  ion  of  blister  cojiper  was 
B.398.nno    pounds. 
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SILVER  AND  STERLING  EXCHANGE 


>«c. 

Sterl- 
ing 
Ex- 
change 

Silver 

Dec. 

Sterl- 
ing 
Ex- 
change 

Sih 

New 
York, 
Cents 

Lon- 
don, 
Penee 

New 
Vork, 
Cents 

12 
13 
14 

4.7570 
4  7570 
4.7575 

lOli 
104 
104 

48A 
48A 
48A 

16 
17 

18 

4  7575 
4  7570 
4  7550 

104 
104 
lOli 

Lon- 
don, 
Pence 


New  York  quotations  are  as  reported  by  Handy 
:  Harman  and  are  in  cents  per  troy  ounce  of  bar 
liver,  999  fine.  London  quotations  are  in  pence  per 
roy  ounce  of  sterling  silver,  925  fine. 


UIL^ 

^  PRICES  OF  METALS 

IN  NEW 

YORK 

Copper 

Tin 

Lead 

Zinc 

Electro- 

Dec 

lytic 

Spot. 

N.  Y. 

St.  L. 

St.  L. 

7  90 

12 

• 

7.05. 

6  75 

®8  00 
7  90 

13 

« 

7  05 

6.75 

(a  8  00 
7  90 

14 

• 

7.05 

6  75 

(0,8  00 
7  80 

16 

• 

7.05 

6  75 

«i)7  90 
7  75 

17 

• 

7.05 

6.75 

(0^7  85 
7  70 

18 

• 

7  05 

6  75 

(a)  7  80 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  generally  on 
sales  as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
[stituting  the  major  markets,  reduced  to  basis  of  New 
lYork,  cash,  except  where  St.  Louis  is  the  norm»l 
ibasing  point. 

1  Quotations  for  spelter  are  for  ordinary  Prime 
:  Western  brands.  We  quote  New  York  price  at  35c. 
per  1 00  lb.  above  St.  Louis. 

*  No  market.     Producers  ask  26c.  No  buyers. 
tNo  market.     Major  supplies  held  for  distribution 
at  an  arbitrary  price  of  72ic. 


LONDON 

Copper 

Tin 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Spot 

3M. 

Spot 

3M. 

Dec. 

Spot 

3M. 

Spot 

12 

122 

122 

137 

275 

270 

40^ 

39^ 

56 

13 

122 

122 

137 

274 

269 

40^ 

39i 

56 

14 

16 

122 

122 

137 

272 

270 

40^ 

39^ 

56 

17 

122 

122 

137 

272 

270 

40^ 

39il 

56 

18 

122 

122 

137 

260 

257 

40i 

39i 

56 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
sterling  per  ton  of   2240  lb. 


Metal   Markets 

The  situation  remains  in  general  about 
as  reported  last  week.  Special  attention  is 
being  directed  by  the  several  producers  to 
the  matter  of  liauidation  of  Governmental 
stocks,  so  as  to  arrange  for  that  necessary 
operation  with  t"he  minimum  of  disturb- 
ance. 

Secretary  Baker  said  on  Dec.  1-  that  in 
letting  go  of  its  considerable  holdings  of 
copper,  steel,  lead,  and  other  products,  the 
"War  Department  will  consult  both  the  pro- 
ducers and  the  consumers  of  the  com- 
modities and  will  arrange  for  the  sales  at 
such  times  and  at  such  prices  as  will  not 
disturb   the   market   or  impede  production. 

Copper — No  business  was  done  by  the 
producers,  and  the  condition  of  "no  market 
continues.  There  was  gossip  about  copper 
being  offered  for  resale  by  oversupplied 
consumers  at  22c.  and  even  lower  figures, 
but  those  reports  were  unconfirmed.  Ac- 
cording to  dispatches  from  Washmgton  to- 


day, the  Goveriiincnt  has  sullicient  copp«-r 
on  hand  to  supply  Army  and  Navy  re- 
quirements for  more  than  a   year. 

The  copper  producers  have  been  invited 
to  meet  in  Washington  with  the  price-fixing 
committee  of  the  War  Industries  Board 
next  Friday  to  consider  the  matter  of  fix- 
ing the  price  for  copper  after  Jan.  1  It 
seems  to  us  that  the  price-fixing  committee 
is  lacking  in  sense  of  humor. 

Copper  SheetH — The  base  price  of  copper 
sheets  is  35J(?j  36c.  per  lb.  Copper  wire  Is 
quoted  at  28c.  per  lb.  fob.  mill,  carload 
lots. 

Lead 

"Lena — The  committee  met  last  Friday. 
Many  of  the  producers  went  to  the  meeting 
with  full  expectation  that  the  committee 
would  be  dissolved  then  and  there  and  that 
the  market  would  be  allowed  to  take  its 
own  course  ;  but  after  consideration  of  the 
matter  it  was  decided  to  postpone  action 
until  Dec.  20,  and  now  it  seems  not  un- 
likely that  the  existence  of  the  committee 
and  the  maintenance  of  the  present  prices 
by  agreement  will  be  continued  until  the 
end  of  the  year.  During  this  week  the  com- 
mittee received  orders  aggregating  a  few 
hundred   tons. 

The  War  Trade  Board  announces  that 
List  of  Restricted  Imports  No.  2  (W.  T.  B. 
R.  98,  issued  Apr.  22.  1918),  Item  115.  re- 
stricting the  importation  of  lead,  has  been 
amended  to  permit  the  issuance  of  licenses 
for  the  Importation  of  lead  bullion,  as 
classified  under  Paragraph  153  of  the 
Tariff  Act  of  1913.  when  originating  In 
Mexico  and  coming  bv  ocean  transporta- 
tion. 

We  reported  the  advance  in  lead  prlcr 
in  London  from  £29  to  £40  on  Nov.  28,  but 
there  is  some  doubt  whether  the  actual 
date  was  not  Nov.  25  or  26.  Cable  dis- 
patches are  delayed  and  irregular  in  their 
coming,  and  it  is  difficult  to  determine  the 
dates  of  filing.  Full  advices  by  mail  have 
not  yet  been  received.  However,  the  reason 
for  the  advance  was  to  adjust  the  London 
price  to  the  approximate  level  of  import- 
ing costs.  This  has  thrown  the  London 
market  out  of  joint  with  our  own  ;  but  ex- 
porters of  lead  are  now  unable  to  ship  any- 
thing from  here,  owing  to  what  is  prac- 
tically an  embargo. 

Tin 

Tin — There  is  no  change  in  the  gent>ral 
situation,  which  is  discussed  editorially. 
The  Interallied  Tin  Executive  dissolved  on 
Dec.  11.  Free  buying  is  again  permissible 
in  primary  markets. 

Under  the  style  of  "Comptoir  FVanqaia 
de  I'Ktain"  a  company  has  been  formed  in 
Paris  with  a  capital  of  five  million  francs 
to  control  the  tin  trade  in  France.  The 
company  will  sell  tin  on  the  conditions  fixed 
in  the  agreement  between  the  French  gov- 
ernment,  the   importers,   and  the  producers. 

Zinc 

ZInr — The  market  exhibited  increasing 
weakness  during  the  week  on  free  offers  to 
sell  without  much  actual  business  result- 
ing At  the  close.  January  spelter  was  on 
the  basis  of  7?^  7.80c.,  while  contracts 
for  delivery  during  the  first  quarter  were 
available  at  TgWTHc.  December  spelter  was 
still  held  at  a  premium,  but  there  were  no 
buyers  except  for  trifiing  quantities. 

Zinc  producers  have  been  disturbed  by 
the  repudiation  of  Governmental  orders 
given  bv  telegraph,  by  letter,  etc.  In  some 
cases  shipments  on  such  orders  had  actually 
been  begun,  but  they  have  been  repudiated 
nevertheless.  Nothing  but  orders  executed 
according  to  prescribed  forms  are  being 
recognized. 

IT:gh-grade  spelter  is  quoted  at  9c.  and 
possibly  would  be  available  at  a  little  less 
on  arv  firm  bid.  Domestic  consumers  ap- 
pear to  be  oversupplied. 

The  restrictive  maximum  prices  for  rolled 
plate  and  sheet  zinc  are  to  be  abolished 
Jan.    1,   1919. 

Zinc  Sheets— Unchanged  at  $15  per  lOn 
lb  .  less  usual  trade  discounts  and  extras 
as  per  list  of  Feb.  4. 


Other    Metals 


.Miimlnum — fnehanged  at  33c  per  lb. 
Ther»(  i.s  much  aluminum  on  the  market,  but 
there  are  very  few   transactions. 

Antimony — The  market  declined  rather 
sharply  on  small  business.  During  th*- 
early  part  of  the  week  the  metal  wuh  of- 
fered in  carload  lots  at  Hl^iHUc.  on  .Mon- 
day it  was  8c.,  and  yesterday  it  was  7Ic. 
We  quote  TiJ^/ 7Jc.  at  the  close. 

BUmuth — .Metal  of  the  highest  purltv  for 
pharmaceutical  use  is  r|uoted  at  $3. .50  per 
lb.   for  wholesale  lots — 500   lb.  and  over. 

Cadmium — Quoted  at  llSOi}/  l.T,"",  per 
pound. 

M«kel — Market  quotation:  Ingot,  40c.; 
shot.   43c. ;  electrolytic,   45c.  per  pound. 

Qiiirkftllvpr — The  New  York  market  was 
weaker.  We  quote  $118.  San  Francisco 
telegraphed   $117.50,  unsteady. 

All  Go\ernment  restrictions  on  th<-  sale 
of  quicksilver  expire  by  limitation  at  the 
end  of  1918  and  producers  and  importers 
alike  may  sell  freely  in  the  open  market 
thereafter. 


Gold.   Silver  and   Platinum 

The  general  stock  of  mnnev  In  th« 
United  States  on  Dec.  1  totaled  $7,669,576.- 
580;  of  this  $3,080,043,323  was  in  gold 
coin  and  bullion,  $414,514,930  in  standard 
silver  dollars,  and  $237,904,206  ^fi  sub- 
sidiary silver.  The  money  in  circulation 
on  Dec.  1,  1918,  was  $ri. 993. 627. 863,  or 
$56.23  per  capita.  On  Dec.  1.  1917,  the 
per-capita   circulation   was    $48.50. 

Silver — There  has  been  no  change  In'the 
silver  quotation  for  London  or  New  York 
for  the  last  week,  as  price  continues 
stabilized  under  Federal  control.  There  is 
no  prospect  of  any  relaxation  of  the  control 
of  the  market  for  some  time  to  come,  owing 
to  the  requirements  of  the  Indian  govern- 
ment for  coinage.  Kxpoi»ts  from  New 
York  to  London  from  Nov.  30  to  Dec.  14 
amounted   to   2,258,615   ounces. 

Mexican  dollars  at  New  York:  Dec.  TJ. 
77J  ;  Dec.  13,  77i ;  Dec.  14,  77J ;  Dec.  16, 
TTJ;   Dec.   17,   77i;   Dec.    18.   77i. 

Platinum — In  good  demand  and  firm  at 
$l.';0'a  108. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo..  Det-.  14 — Blende,  p.-r  ton. 
high.  $76  ;  basis  60%  zinc,  premium  price 
dropped  :  Class  B,  $46  ;  Prime  W<-.stern. 
$45 fj  4  2.50  :  sludge  and  flotation.  $4(V'i  37.50  : 
calamine,  $38'?7  30.  Average  selling  prices; 
Blende.  $11.16;  calamine,  $36.06;  all  zinc 
ores.   $43.95. 

Lead.  high.  $103  75:  basis  SCT  lead.  $100 
@80;  average  selling  price,  all  grades  of 
lead,    $85.39   per   ton. 

Shipments  the  week:  Blende.  8694;  cal- 
amine. 228:  lead,  1577  tons.  Value,  all  ore.< 
the  week.    $526,840. 

Buying  on  the  premium  schedule  as  flxid 
during  the  war  is  ended,  and  the  smelters 
are  completing  the  taking  of  their  alloca- 
tion. Though  there  is  no  buying,  settle- 
ments will  vtill  be  made  on  the  $7,''>  premium 
basis  next  week,  after  which  premium 
grades,  or  blende  assaving  above  60'";  zinc, 
under  T"!  iron,  and  under  0.15%  lead,  will 
go  again  upon   the   competitive   market 

A  large  portion  of  the  had  tonnage  being 
shipped  is  still  .settled  for  on  $100  basis, 
but  purchases  are  made  on  an  $80  basis. 

Plattevllle.  Wl«.,  Per.  14 — Blende,  basis 
60%  zinc,  highest  settlement  price  r<ported, 
$7.")  :  $60.  base  priie  :  for  premium  grade. 
$75;  base  price  for  high-lead  blende,  $45 
per  ton.  ,.., 

Lead  ore,  basis  »(*'-,  lead  $ .  ."^  per  ton. 
One  buyer  of  high-grade  bl.nde  stated  that 
he  was"out  of  the  market  pending  the  read- 
iustment  to  follow  the  expiration  of  th.' 
Government  schedule.  Shipments  reiw.rt.  d 
for  the  week  were  1149  tons  blende.  41 
tons  galena,  and  65  tons  sulphtir  ore  For 
the  vear  to  date,  the  totals  are  118.Hr.3  tons 
blende,  76SS  tons  galena.  «"'',  ^^.^^?  J""" 
sulphur  ore.  During  the  week  -'364  tons 
blende  was  shipped   to   separating  plants. 
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Other  Ores 


Manganese  and  Chrome  Ore  situation  un- 
changred.  Washington  is  not  going  to  give 
any   relief. 

Molybdenite — A  little  business  was  done 
at  S5c.  per  lb.  of  molybdenum  sulphide 
contents. 

Tungsten  Ore — A  little  business  was  done 
in  scheelite  at  $20@21  per  unit,  and  later 
at  ?23. 

Pyrites — Spanish  pyrites  is  quoted,  sub- 
ject to  the  raising  of  the  embago.  at  16Jc. 
on  the  basis  of  10s.  ocean  freight.  Restric- 
tions still  continue.  It  is  predicted  that 
they  will  be  removed  before  the  end  of  the 
year.  Domestic  pyrites  in  Georgia  mines 
has  sold  at  prices  ranging  from  25  to  32c. 
t.o.b.  mine. 

Iron  Trade  Review 

PITT.SBURGH — Dec.    17 

The  market  for  unfinished  and  finished 
steel  has  become  quotable  at  the  reductions 
which  the  general  committee  of  the  Ameri- 
can Iron  and  Steel  Institute  had  intended 
to  propose  to  the  War  Industries  Board 
at  the  conference  of  Dec.  11.  but  which  the 
board  refused  to  have  read  into  the  record 
of  the  meeting.  The  pig-iron  market  has 
not  become  quotable  at  the  reduction, 
though  doubtless  the  reduction  will  occur. 
The  divergence  is  caused  simply  by  the 
majority  of  steel  producers  announcing 
that  they  are  ready  to  book  business  for 
delivery  after  Jan.  1.  at  the  reductions, 
though  blast  furnaces  do  not  make  similar 
announcements.  There  is  practically  no 
Inquiry,  and  they  are  thus  under  no  ob- 
ligation  to   quote   at   all. 

The  suggested  reductions  are:  $3  a  ton 
on  pig  iron,  making  basis  prices  at  fur- 
nace $32.20  for  bessemer,  $30  for  basic  and 
forge.  $31  for  No.  2  foundry  (1.75  to  2  25 
silicon)  and  $31.50  for  malleable;  $4  a 
gross  ton  on  unfinished  steel,  except  rods 
makmg  billets  $43.50.  sheet  bars  and  small' 
billets  $47  and  slabs  $46,  leaving  rods  at 
J5<  :  bars,  $4  a  net  ton  to  2.70c.;  shapes  $4 
to  2. 80c._:  plates.  $5  to  3.00c.:  black  sheets. 
$6  to  4  /Oc.  for  28  gage;  galvanized  sheets, 
$4  to  6.05c.  for  28  gage;  tin  plates,  40c 
a  box  to  $7.35.  and  steel  tubular  goods  $6 
to  a  54"^;  basing  discount.  Xo  change  is 
to  be  recorded  in  wire  products. 

The  market  has  been  made  still  quieter 
by  the  reductions,  as  was  to  be  expected 
and  it  is  regarded  as  fortunate  that  the 
change  should  come  just  before  the  holi- 
days, when  the  market  is  always  dull 
naturally.  It  is  an  advantage  to  buyers 
that  the  reduced  prices  are  quotable  as  in 
force  Jan.  1,  the  inventory  date,  as  other- 
wise they  might  be  forced  to  show  profits 
in  income-tax  statements  absolutely  impos- 
sible to  realize. 

The  manufacture  of  war  material  has 
almost  entirely  ceased,  owing  to  rapid  can- 
cellation of  contracts.  Mills  are  shipping 
freely  to  commercial  customers,  who  are  be- 
coming stocked  up.  and  it  will  be  necessary 
to  curtail  production.  A  fortnight's  clos- 
ing over  the  holidays  may  occur  with  many 
plants,  though  no  formal  announcements 
nave  yet   been   made. 

„.m'^  Iron— Doubtless  the  pig-iron  market 
^MlI  decline,  but  it  has  not  done  so  There 
are  practically  no  sales  at  any  price,  and 
no  offerings  at  the  suggested  reductions 
The  market  is  therefore  quotable  nominal 
at  the  Government  limits,  as  formerly 
?J^^*:''^T,T  J35.20;  basic,  $33;  No.  2  founl 
dry  $34;  malleable,  $34.50;  forge,  $33 
ro^b.  basing  point,  freight  from  Valleys  to 
Pittsburgh  being  $1.40  and  from  six  de- 
tached furnaces  somewhat  less.  The  onlv 
sale  reported  is  50  tons  of  off  bessemer  or 
Valley  "^^     ^^     malleable,     at     $31.50. 

steel — Offerings  of  discard  steel  have  in- 
creased, and  $40  is  about  the  highest  ask- 
ing price,  representing  about  $3  decline 
Regular  soft  steel  is  offered  at  the  re^ 
duced  prices  noted  above,  but  there 
practically  no  buying. 

n,XV'T^\V\T^^''  market  still  fails  to  de- 
clare Itself,  the  gap  between  ferromanga- 
nese  and  spiegeleisen  values  in  war  time 
t^i'^  ^l?<'r>'-rtivf-  yaJues  in  future  being  so 
wide  that  neither  sellers  nor  buyers  are 
diKprjsed  to  act  Resale  ferromanganese 
h-iH  been  offered  at  $240.  delivered  $10 
under  the  old  price,  without  finding  takers 
Furnares  recently  reduced  spiegeleisen 
a«klng  prices  $5.  to  $70,  furnace? but  there 
Is   no  buying. 

.v.'^**iJ'~7^.'^^'^  .'",  s'^a^'^'i-  ai'l  furnaces  fear 
the  Fuel  Administration  will  relinquiHh  Uh 
-ontrol  whereupon  the  price  might  go  up 
when  furnaceH  and  steel  mlll.y  are  en- 
O'-avorlng  to  meet  the  situation  by  reduc- 
ing their  prlceH.  Moreover,  there  are  coke 
contracts  for  all  or  half  of  next  year 
tfpecitylng  Government  price  at  time  of  de- 


livery or,  if  no  Government  price  exists 
then  the  last  Government  price  •  hence 
furnaces  hope  the  Fuel  Administration  will 
before  it  ceases  to  exist,  make  a  reduction 
in  coke  commensurate  with  the  reduction 
in  pig  iron  that  is  practically  certain  to 
occur.  At  the  moment  the  market  for 
Connellsville  coke  is  quotable  firm  at  Gov- 
ernment limits:  Furnace,  $6;  foundry  $7  • 
crushed,  over  3-in.,  $7.30;  clean  screenings' 
over   J   in.,    $5.50,  per  net   ton   at  ovens        ' 


MONTHLY  AVERAGE  PRICES  OF  METALS 


m 


silver 

New  York 

London 

1916 

1917 

1918 

1916 

1917 

1918 

Jan 

Feb 

Mar 

April...  . 
May. . . . 
June. . .  . 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

56 . 775 
56.755 
57.935 
64.415 
74 . 269 
65.024 
62.940 
66  083 
68  515 
67.855 
71.604 
75 . 765 

75.630 
77 . 585 
73.861 
73.875 
74.745 
76.971 
79.010 
85.407 
100.740 
87 . 332 
85.891 
85.960 

88 . 702 

85.716 

88.082 

95 . 346 

99 . 505 

99.500 

99.625 

100.292 

101.125 

101.125 

101.125 

26.960 
26.975 
27.597 
30.662 
35.477 
31.060 
30 . 000 
31.498 
32.584 
32.361 
34.192 
36.410 

36 . 682 
37.742 
36.410 
36 . 963 
37.940 
39.065 
40.110 
43.418 
50 . 920 
44.324 
43.584 
43.052 

44.356 
42.792 
43 . 620 
47   215 
48 . 980 
48 . 875 
48.813 
49.077 
49 . 500 
49 . 500 
48.969 

Year. . 

65.661 

81.417 

31.315 

40.851 

T  ^S^  ^"■■'^  quotations  cents  per  ounce  troy,  fine  silver- 
London,  pence  per  ounce,  sterling  silver,  925  fine. 


Copper 


Jan.  . 

Feb.. 

Mar.. 

April. 

May. 

June. 

July... 

Aug. 

Sept.. 

Oct.  . 

Nov... 

Dec. 


1917 


28.673 
31.750 
31.481 
27.935 
28.788 
29.962 
26 . 620 
25 . 380 
25.073 
23 . 500 
23 . 500 
23 . 500 


27.180 


191S 


23.500 
23 . 500 
23.500 
23 . 500 
23 . 500 
23.500 
25 . 904 
26.000 
26.000 
26 . 000 
26.000 


1917 


131.921 
137.895 
136.750 
133.842 
130.000 
130.000 
128.409 
122.391 
117.500 
110.000 
110.000 
110.000 


24.892 


1918 


110.000 
110.000 
110.000 
110.000 
110.000 
no  000 
119.913 
122.000 
122.000 
122.000 
122.000 


Electrolytic 


1917 


142.895 
148.100 
151.000 
147.158 
142.000 
142.000 
140.409 
137.000 
135  250 
125.000 
125.000 
125.000 

138  401 


1918 


125.000 
125.000 
125.000 
125.000 
125  000 
125.000 
134  913 
137.000 
137.000 
137.000 
137.000 


January. . . 
February. . 

March 

April 

May 

June 

July 

August .... 
September. 
October.  . . . 
November. 
December. . 

Av.  year. 


New  York 


1917 


44.175 
51.420 
54 . 388 
55.910 
63.173 
62.053 
62 . 570 
62.681 
61.542 
61.851 
74.740 
87.120 


61.802 


1918 


85 . 500 
92.000 

(a) 

(o) 

(a) 

(0) 

(a) 

(0) 

(a) 
(a) 

(0) 


1917 


185.813 
198.974 
207.443 
220.171 
245.114 
242.083 
242.181 
243.978 
244.038 
247.467 
274.943 
298.556 


237.563 


1918 


293 . 227 
311.525 
318.875 
329  905 
364.217 
331.925 
360  347 
380 . 900 
343.905 
335.543 
323.550 


(o)  No  average  computed. 


Lead 

New  York 

St.  Louis 

London 

1917 

1918 

1917 

1   1918 

1917 

1918 

January . .  . 
February. . 

March 

April 

May 

June 

July 

Augtist. . .  . 
September. 

October 

November. 
December... 

7.626 
8.636 
9.199 
9.288 
10.207 
11.171 
10.710 
10.594 
8.680 
6.710 
6.249 
6.375 

6.78: 
6.97: 
7.20 
6.772 
6.81f 
7.611 
8.033 
8.05C 
8.05C 
8.05C 
8.O50 

'    7 .  53( 
8.59 
9.12( 
9.15! 

10.20; 

11.12; 

10.644 

10.51J 
8.61 
6.65( 
6.18- 
6.315 

)    6.68' 
;    6.89< 
)     7.09 
i    6.70 

6.704 

7.51 
I     7.75( 
!    7.75( 

7.75C 
)    7.75C 

7.75C 

I  30 .  50( 
)  30 .  50( 
30 .  50C 
30 .  50C 
30 .  50C 
30 .  50C 
)  30 .  50C 
30 .  50C 
30 .  50C 
30 .  50C 
30.50C 
30.50C 

30.500 

) 29.50 

)  29  50 

) 29 . 50 

) 29.50 

29.50 

29  50 

29.50 

29.50 

29.50 

29.50 

30.60 



Year 

8  787 

8.721 



Spelter 

New   York    ) 

St.    Louis     1 

London 

1917 

1918 

1917 

1918 

1917 

1918 

January.  .  . 
February. . 

March 

April 

May 

June 

July 

August. .  .  . 
September 
October...  . 
November. 
December  . 

9.619 
10.045 
10.300 
9.459 
9.362 
9.371 
8.643 
8.360 
8.136 
7.983 
7.847 
7.685 

7.836 
7.814 
7.461 
6.890 
7.314 
8.021 
8.688 
8.985 
9.442 
8.801 
8.491 

9.449 
9.875 
0.130 
9.289 
9.192 
9.201 
8.473 
8.190 
7.966 
7.813 
7.672 
7.510 

7.661 

7.639 

7.286 

6.715 

7.114 

7.791 

8.338 

8.635  . 

9.092  . 

8.451  . 

8.141  . 

48 . 329 
17 . 000 
t7 . 000 
54.632 
54 . 000 
54.000  , 
54.000, 
j4  .  000  , 
)4.000  . 
)4 .  000  . 
)4.000; 
4.000 

54.000 
54 . 000 
54 . 000 
54 . 000 
54 , 000 
>4.000 
>4.000 
)4.000 
)4 .  000 
)4.000 
)4.100 

. 

Year. .  . . 

8.901 

8.813 

2.413 

STOCK   OVnOTATIONS 


N.   Y.   EXCH.f        Dec.  17 


Alaska  Gold  M  .  .  .  . 

Alaska  Juneau 

Am.Sm.&Rcf.com. 

Am.Sm.  &  Ref.,  pj.. 

Am.Sm.Sec,  pi..  A. 

Am.  Zinc 

Am.  Zinc,  pf 

Anaconda 

Batopilas  Min..  . .  . 

Bethlehem  Steel 

Butte  &  Superior... 

Butte  Cop.  &  Zinc. . 

Cerrode  Pasco. . .  . 

Chile  Cop 

Chino 

Colo.  Fuel&  Iron..  . 

Crucible  Steel.     . 

Crucible  Steel,  pf. 

Dome  Mines.  . 

Federal  M.  &  S. 
Federal  M.  &  S.,  pf.. 
Greater  Nor.,  ore  ctf 
Greene  Canane.a. 
Gulf  States  Steel...  . 

Homcstake 

Inspiration  Con.  .  .  . 
International  Nickel 

Kennecott 

Lackawanna  Steel. 

Mexican  Petrol 

Miami  Copper 

Nat'l  Lead,  com.. .  . 
National  Lead,  pf . . 

Nev.  Consol 17{ 

Ontario  Min. . .  jsi 

Ray  Con 21 J 

Republic  I. &S., com        — 
Republic  I.&S.,pf.  . 
Sloss-Sheffleld. . 
Tennessee  C.&  C.  . 
U.S.  Steel.com.  .  . 

U.  S.  Steel,  pf 

Utah  Copper 

Va.  Iron  C.  &  C 


82  i 
107! 
93 
13i 
45! 
65 

n 

64 
20  ; 

7J 
34 

19; 

34  i 
39  J 

58 

87; 

12! 

10 ; 

395 

33 

46; 

62 

94 

47 

32  J 

34! 

69! 
167J 

24i 

65 
106 


75i 
98  J 


141 
96} 
112} 
741 
56* 


BOSTON  EXCH.t  Dec.  17 


BOSTON  CURB*    Dec.  16 


Alaska  Mines  Corp. 

Boston  Elv 

Boston*  Mont... 
Butte  &  Lon'nDev. 

Calaveras 

Chief  Con 

Contact 

Corbln ]' 

Cortez 

Crown  Reserve. . . . . 

Crystal  Cop 

Eagle  &  Blue  Bell... 

First  Nat.  Cop 

Houghton  Copper... 

Intermountaln 

Iron  Blossom 

Iron  Cap 

Majestic 

Mexican  Metals. . 
Mines  of  America 
Mojave  Tungsten 
Nat.  ZlncA  Lead. 
Nevada-Douglas . 

New  Baltic 

New  Cornelia 

Oneco .... 

Pacific  Mines 

Rex  Cons , 

Yukon  Gold , 


t.l2 

.85 

.52 

.14 

U 

31 

.05 

.25 

.16 

.18 

.29 

2} 

2i 

.30 

:.05 

.50 

16 

.25 

.33 

.75 

.06 

.11 

.35 

1 

16i 

.25 

t.35 

.05 

1 


SAN  FRAN.' 


Dec.  17 


Lo^dTn.''p°o'uVdrst^f,,n'^«°S'e''r?org'tJ>'n°'^'  ''''''  ""'  ^'^^^^ 


Pig  Iron 
Pgh. 


January.  . 
February. 
March.. .  . 

Aorll 

May 

June 

July 

August 
September 
October  . 
November 
December  . 

Year 


Bessemert 


1917 


»35  95 

36  37 

37  37 
42  23 
46  94 
54  22 
57  45 
.54  17 
46  40 
37 .  25 
37.25 
37.25 


S43  57 


1918 


$37 . 25 
37.25 
37.25 
.36.15 
36  20 
36  36 
36  60 
36  60 
36  60 
36  (;o 
36.60 


Baslct 


1917 


130  95 
.30  95 
33  49 
38  90 
42  84 
50  0 
53  80 
50  37 
42  24 
33  9 
33  96 
33  95 


I $30  62 


1918 


No.  2 
Foundry 


Alta 

Andes 

Best  4  Belcher. 

Caledonia 

Challenge  Con. .  . 

Confidence 

Con.  Virginia 

Gould  &  Curry. . . 

Hale  &  Norcross. 

Jacket-Cr.  Pt 

Mexican 

Occidental 

Ophlr 

Overman 

Savage 

Sierra  Nevada..  .  , 

Union  Con 

Utah  Con 

Belmont 

Jim  Butler 

MacNamara 

Midway 

Mont.-Tonopah. . . 

North  Star 

Rescue  Eula 

West  End  Con 

Atlanta 

Booth 

Comb.  Frac 

Florence 

Jumbo  Extension.. 

Kewanas 

Neviida  Hills 

Nevada  Packard.  . 
Round  Mountain.. 

Silver  Pick 

White  Caps 


$33  9.' 
.33  9J 
33  95 

32  9 

33  00 
33  16 
33  40 
33   40 

33  40 

34  40 
34.40 


1917 


$30  95 
30  95 
.35  91 
40.06 
43 .  60 
.50  14 
53  95 
53  .  95 
48  58 
33 .  95 
33  95 
33  95 


1918 


03 

04 

01 

01 

03 

09 

07 

01 

02 

04 

03 

.40 

.01 

.01 

t.02 

.07 

.06 

.01 

2.85 

.35 

.20 

.18 

.15 

.07 

.08 

1.20 

.05 

.16 

t.02 

.15 

.12 

.06 

.04 

.38 

.20 

.06 

.09 


$33.95 
33  95 
33  95 

33  95 

34  00 
34.16 
34  40 
.34   40 

34  40 

35  40 
35.40 


COLO.  SPRINGS*  Dec  17 


•MO  83 1 


Crcsson  Con 

Doctor  Jack  Pot.. 

Klkton  Con 

El  Paso 

Ciold  Sovereign.. . . 

Ciolden  c:ycle 

Granite 

Isabella 

Mary  McKinney. . 

Portland 

United  <;old  M.  . . 
Vindicator 


4   93  J 
.04  J 
.06! 
.15 
J.  02 
1.75 
.18 
.06J 

.08: 

.07    I 


Adventure. 

Ahmeek 

Algomah '.  .', 

Allouez 

Ariz.  Com 

.Arnold 

Bingham  Mines.  . 

Bonanza   . . 

Butte-Balaklava . 

Calumet*  Ariz. 

Calumet*  Hecla. 

Centennial.  . 

Copper  Range.  .  . 

Dal.v  West. 

Davis-Daly 

East  Butte .' 

Franklin 

Granby 

Hancock 

Hedley 

Helvetia 

Indiana ] 

Isle  Royale 

Keweenaw 

Lake 

La  Salle '.'.'. 

Mason  Valley. 

Mass 

Mayflower.  ... 

Michigan ' .. , 

Mohawk 

New  Arcadian. 

New  Idria 

North  Butte. 
North  Lake. . . 

Ojibway 

Old  Dominion 

Osceola 

Qulncv.  ... 

St.  Mary's  M.  L    ' 

Santa  Fe 

Seneca 

Shannon.  . 
Shattuck-Arlr. . 

So.  Lake 

So.  Utah 

Superior 

Superior  &  Bost 

Trinity 

Tuolumne. . . 

U.  S.  Smelting 

U.  S.  Smelting,  pf. 
Utah  Apex. 
Utah  Con. 
Utah  Metal. 

Victoria '.■.' 

Winona 

Wolverine 

Wyandot 


t.60 

71 

:.30 

t46 

13 

t.20 

tlO 

.10 

.45 

65} 

436 

13! 

44) 

V- 

t79 

tU 

t.20 
80 
25 
tl 
«} 
t3 
J3i 

t3| 
t3i 
54} 

nt 
:i3 

12} 
.75 

tn 

35 

52 

63 

45 
.35 

15 

3i 

tl6J 

.11' 

p 

.80 
47} 
46} 

3} 

8} 

K 

.96 
20 
.50 


N.  Y.  CURBt 


Big  Ledge 

Butte  AN.  Y.  . 

Butte  Detroit 

Caledonia .... 
Calumet  <fe  Jerome. 
Can.  Cop.  Corpn. 

Carlisle 

Cashboy 

Con.  Ariz.  Sm 

Con.  Coppermlnes. 
Goldfleld  Con. .    . 
Goldfleld  Merger. . . 
Greenmonster. . 

Hecla  Min 

Howe  Sound 

Jerome  Verde 

Louisiana 

Magma 

Marsh 

M  cK  Inley-Dar-Sa. . 

Mllford 

Mother  Lode 

Nixon  Nevada. .    . 

Ohio  Cop 

Rawley 

Ray  Hercules 

Richmond 

Rochester  Mines. .  . 
St.  Joseph  Lead. . .  . 

Standard  S.  L 

Stewart 

Success 

Tonopah 

Tonopah  Ex 

Trlbullion 

Troy  Arizona 

United  Eastern .... 
United  Verde  Ext.... 

United  Zinc 

Utica  Mines 


:.50 
.03 
.24 

2t 
U 

.09 
tli 
6} 

.28 

.08J 
X-f, 
5A 
4} 

.50 

28 
.04} 
.47 
.75 
.34 
.37 
.75 

t2i 
3} 
r56 
.30 

:i4 

I 

.17 
.10 

J 

4A 

J351 

ol' 


TORONTO* 


Dec.  17 


Adanac 

Bailey 

Beaver  Con 

("hambers  Ferland. 

(^oniagas 

Ilargraves 

Kerr  Lake 

La  Rose 

Lake  .shore 

Min  Corp  of  Can. 

Nli)l.ssing 

Peterson  Lake.  .  .  . 

Temlskaming 

Wettlaufer-Lor 

Davidson 

Dome  lOxten 

Dome  Lake 

Holllnger 

Mclnlyre 

Newray 

Porcu.  Crown 

ck-Mughcs 

VIpond  

West  l)<)me 


.08 
.04 
.35 
.08 

2.50 

02 

:5  75 

311 

90 

:2.S0 

8  87} 
.08 
.29 
03 

t.65 
24 
15 

6   12! 

I  62! 
12) 
22 
25 


X  As  reported  by  W.  P.  Snyder  A  Co. 


•  Bid  prices,    t  Closing  prices,     t  Last  quoUtlons 
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PREPARATION    OF   COPPER   ORE    AT    PUQUIOS.    CHILE 


The  Importance  of  Particle-Size  Reduction 
Before  Sampling  for  Assay 


By  a.  W.  ALLEN 


Efficient  sampling  of  broken  rock  is  impossible 
without  previous  consideration  of  two  important 
factors — fineness  and  homogeneity.  The  superi- 
ority of  a  sample  of  an  ore  which  has  been 
ground  to  a  comparatively  fine  mesh  is  obvious, 
especially  ichen  it  is  realized  that  the  process  of 
grinding  almost  invariably  effects  a  more  even 
distribution  of  the  valuable  metals  throughout 
the  mass.  Assays  of  samples  are  used  to  calculnte 
the  metallic  contents  of  ores  and  the  result  of 
metallurgical  operations,  and  it  is  important  to 
know  which  class  of  samples  can  be  relied  on  to 


W 


HEN  a  sample  of  ore  is  to  be  prepared  for 
assay  or  chemical  analysis,  one  of  the  most 
important  precautions  to  be  observed  is  that  it 
be  ground  sufficiently  fine  to  insure  homogeneity.  One 
or  more  weighed  portions  are  taken  for  the  test,  and 
it  is  necessary  that  the  results  from  duplicate  or  tripli- 


give  more  consistent  and  truthful  results,  and  to 
represent,  as  nearly  as  possible,  the  average  of 
the  ivhole  mass  from  which  they  are  taken.  A 
study  of  the  question  will  ijidicate  that  uniform 
fineness  has  mvch  to  do  with  efficient  work,  and 
it  is  therefore  reasonable  to  place  more  reliance 
on  the  sampling  of  ore  that  hojf  been  ground  and 
mixed  than  on  determinations  made  mi  that 
which  is  in  an  unhomogeneous  cotuiition  and  con- 
tains a  proportion  of  material  of  large  size  and 
uncertain,  though  obviously  variable,  metal  con- 
tent. Residue  samples  usually  give  rfliabh'  results. 


cate  estimations  should  be  in  close  agreement.  By 
grinding  the  sample  no  appreciable  alteration  is  made 
in  the  total  metal  or  mineral  content.  The  constituents 
are  more  evenly  distributed  than  when  found  in  nature, 
and  this  is  effected  by  a  general  division  and  subdivi- 
sion of  the  whole  sample,  accompanied,  as  it  invariably 
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is,   by  a   commingling   action   which   disseminates   the 
valuable  material  more  evenly  through  the  mass. 

The  weighing  of  an  assay  ton  or  of  a  number  of 
grams  for  estimation  purposes  is  merely  an  elaboration 
of  simple  ampling.  The  charge  resulting  is  repre- 
sentative of  the  larger  sample  just  as  the  latter  is  sup- 
posed to  be  representative  of  the  tonnage  of  ore  under 
consideration.  Assaying  would  be  merely  a  waste  of 
time  if  regrinding  were  neglected  and  the  charge  for 
assay  weighed  without  further  reduction  of  the  ore  be- 
yond the  point  needed  to  insure  accurate  weighing  to 
an  exact  amount.  With  an  unground  sample,  and  other 
than  under  circumstances  so  exceptional  that  they  are 
too  rare  to  be  taken  into  account,  the  selection  of  a 
representative  charge  would  be  impracticable.  The  fault 
would  not  be  with  the  method  of  sampling,  for,  how- 
ever the  assayer  wiggled  the  spatula,  he  could  never  be 
sure  of  obtaining  an  impartially  representative  propor- 
tion. The  fault  would  be  entirely  with  the  manner  oi 
preparation  of  the  ore — with  a  system  which  absolutely 
precluded  efficient  sampling. 

Fine  Grinding  Essential  in  Assaying 

Fine  grinding  is  essential  in  assaying,  and,  if  it  be 
not  practiced,  there  are  inconsistencies  in  results  that, 
by  a  process  of  elimination,  could  be  proved  to  arise 
from  no  other  cause.  These  inc<3nsistencies  are  due  to 
the  fact  that  it  is  usually  impossible  to  weigh  two  or 
more  separate  charges  from  unground  and  unmixed  ore, 
of  average  physical  characteristics  and  average  metal 
content,  that  will  give  concordant  results. 

The  facts  stated  are  obvious  and  of  considerable  im- 
portance in  metallurgical  work.  If  the  principle  is  ap- 
plied to  ordinary  sampling,  radical  changes  must  be 
made  in  many  installations  before  anything  approaching 
satisfactory  results  can  be  obtained.  Sampling  of  ore 
feed  is  often  carried  out  on  material  so  coarse  that, 
unless  the  metal  is  evenly  disseminated,  no  two  samples, 
t?,ken  over  the  same  period,  will  agree.  If  the  proced- 
ure is  to  be  at  all  logical,  the  material  should  be  uni- 
formly reduced  to  form  a  homogenous  mixture;  and 
the  test  of  the  representativeness  of  a  sample  would 
be  to  copy  assay  practice  and  see  if  two  or  more 
independent  samples,  taken  over  the  same  period  of 
time,  agree  as  to  metal  content.  If  there  is  an  appre- 
ciable difference,  not  explicable  by  other  reasons,  the 
sampling  should  be  postponed  until  the  ore  is  further 
reduced  in  size,  and  mixed,  and  until  agreement  of  assay 
results  is  obtained. 

Bullion-Plus-Residue  Method 

Reasons  for  the  adherence  of  so  many  engineers 
to  the  bullion-plus-residue  method  of  calculating  re- 
covery percentage  are  often  sought.  No  other  phrase 
of  metallurgical  operations  is  more  clearly  definable; 
but,  to  judge  from  the  entire  lack  of  a  uniform 
system  in  the  presentation  of  metallurgical  results  in 
company  reports,  it  is  obvious  that  it  is  little  understood, 
As.suming  an  acceptance  of  the  logical  differentation 
between  the  primary  extraction  of  a  product  from  an 
ore  and  final  recovery  in  metallic  form,  it  is  easy  to 
understand  that  an  assay  extraction  refers  to  a  figure 
calculated  from  assay  differences  only;  whereas  a  re- 
covery must  necessarily  be  based  on  an  actual  known 
weight  of  metal. 


It  is  impossible  to  compute,  by  a  positive  method 
such  as  direct  weighing,  the  original  metal  content  in 
a  certain  tonnage  of  ore.  A  calculation  is,  however, 
needed  to  furnish  the  complementary  figure  required  in 
any  metal-recovery  estimation,  and  it  may  be  effected 
by  using  either  the  assay  of  the  head  or  tail  sample.  If 
the  former  is  taken,  then  the  entire  calculation  is  often 
based  on  an  error  owing  to  the  fact  that  it  is  impossible 
to  obtain  a  representative  sample  by  available  means. 

Head  Sampling  Often  Unreliable 

In  a  large  number  of  mills  I  have  found  that  head 
samples  of  unground  ore,  taken  by  a  wide  variety  of 
methods,  were  invariably  unreliable.  I  confirmed  this 
conclusion  in  many  instances  by  placing  the  sampling  ir 
the  hands  of  different  men  during  the  same  period.  The 
results  were  so  discordant  that  it  was  doubtful  if  the 
cost  of  assaying  was  justified.  The  fault  did  not  lie 
with  the  samplers,  or  with  the  mechanical  apparatus  in 
use,  but  rested  entirely  with  the  system.  The  ore  in 
these  instances  contained  metal  in  variable  quantity 
and  unevenly  distributed,  and  too  little  effort  had  been 
made  to  disseminate  this  throughout  the  mass  by  grind- 
ing and  mixing. 

An  elaborate  system  of  sampling  has  been  adopted  in 
some  mills,  but  it  has  failed  to  merit  general  approval. 
In  .justom  mills,  however,  where  it  is  imperatively  neces- 
sary to  obtain  as  correct  an  estimate  of  the  original 
content  of  the  ore  as  possible,  the  expense  of  an  amp'e 
installation  may  be  justified.  The  head  sample,  if  taken 
from  an  unground  feed,  is  in  most  cases  unreliable.  It 
may  average  within  fairly  close  limits  if  taken  over  a 
period,  but,  on  the  whole,  it  is  not  suitable  as  a  basis  for 
the  estimation  of  the  metallurgical  result  of  a  scheme 
of  treatment. 

I  do  not  wish  to  imply  that,  because  sampling  of  un- 
ground ore  usually  results  only  in  an  approximate  esti- 
mation of  metal  content,  no  effort  at  improvement 
should  be  made.  The  daily  assay  result,  of  samples  of 
feed  to  a  mill  is  an  essential  requi'*ement,  to  s*»'-ve  as  a 
guide  in  computing  averages,  if  for  no  other  purpose. 
The  theoretical  or  assay  extraction  may  be  calculated 
from  the  amounts  of  metal  found,  by  assay,  to  exist 
in  head  and  tail  samples;  and  the  result  is  of  value 
for  comparison  with  the  actual  recovery  of  product. 
The  one  forms  a  check  on  the  other,  and  inequalities 
between  the  two  should  lead  tc  an  investigation. 

Residue  Sample  U?ually  Reliable 

The  residue  sample  is  tho  most  reliable  that  can  be 
secured.  Reasons  for  this  are  obvious,  but  they  will 
bear  assembling  and  repetition.  The  material  has  been 
finely  ground  and  intimately  mixed  during  the  mechan- 
ical process  of  reduction  and  conveyance.  The  final 
product  to  be  dischargod  from  a  metallurgical  plant  is 
usually  of  homogeneoMs  composition,  so  that  a  sample 
taken  by  ordinary  nethods  is  truly  representative  of 
the  whole  bulk.  If  there  be  any  question  about  the  cor- 
rectness of  a  tailing  or  residue  sample,  the  material  can 
usually  be  resampled  without  trouble.  Residues  are 
often  dumped,  so  that  the  checking  and  rechecking  of 
metal  contained  is  feasible.  Indeed,  the  sampling  of 
the  face  of  a  residue  dump  is  so  simple  that  it  should  be 
periodically  carried  out  to  verify  the  results  from  ordi- 
nary sampling. 
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The  occurrence  of  coarse  particles  of  metal  m  an  ore, 
such  as  may  be  found  in  the  head  samples  of  many  mills, 
I  introduces  a  source  of  error,  and  is  almost  certain  to 
lead  to  the  taking  of  an  unrepresentative  sample  and 
the  recording  of  erratic  results.  Here  again  the  samp- 
ling is  not  to  blame,  because  it  is  usually  not  feasible 
to  secure  a  good  sample  under  such  conditions.  Even  if 
obtainable  by  extraordinary  means,  a  further  source  of 
error  is  introduced  by  the  fact  that  assaying  is  com- 
plicated by  the  presence  of  coarse  metal,  and  sundry 
precautions  and  additional  estimations  are  necessary. 
These  sources  of  error  are  not  in  evidence  if  the  resi- 
due sample  is  taken  for  assay,  as,  if  such  an  estimatior> 
is  incorrect,  the  trouble  is  remediable,  and  the  cause  easy 
to  determine.  The  result  of  a  determination  for  metal 
in  residue  may  therefore  be  relied  upon  in  most  cases. 

When  the  product  is  recovered  in  a  pure  or  almost 
pure  state,  a  second  figure  is  available  that  gives  a  true 
record  of  the  actual  recovery.  Bullion  is,  or  should  be, 
in  homogeneous  form,  ^nd  so  is  easily  sampled.  Hence 
the  reliability  of  the  final  result.  The  actual  weight  of 
fine  or  pure  metal  is  calculated  by  positive  methods,  and 
there  can  be  little  opposition  to  the  view  that  this  repre- 
sents the  final  recavery  or  gain  by  the  process. 


Placer  Mining  in  the  Yukon 

A  paper  by  W.  E.  Cockfield,  containing  the  result  of 
explorations  in  the  Yukon,  is  included  in  Part  B  of 
the  Summary  Report  of  the  Canadian  Geological  Sur- 
vey for  1917.  The  area  covered  comprises  over  1000 
square  miles  in  the  Sixty-mile  and  Ladue  River  valleys. 
Placer  gold  has  been  mined  on  some  of  the  tributaries  of 
Sixty-mile  River  since  18'93,  Miller  and  Glacier  creeks 
being  the  most  important  of  the  producers,  and,  as 
little  geological  work  had  been  done  in  that  area,  it  was 
deemed  advisable  to  map  the  Klondike  rocks  along  their 
strike.  Furthermore,  the  finding  of  tungsten  having 
been  reported  in  the  gravels  of  Sixty-mile  River,  it  wan 
considered  important,  in  view  of  the  war  demand  for 
that  metal,  to  determine  the  nature  of  its  occurrence. 

The  Sixty-mile  and  Ladue  River  valleys  lie  well  within 
the  physiographic  province  known  as  the  Yukon  plateau, 
which  extends  from  northern  British  Columbia,  through 
Yukon  and  Alaska  to  Bering  Sea.  Its  topography  con- 
sists of  a  series  of  long  branching  ridges  occupying  tho 
space  between  intersecting  streams.  The  inter-stream 
areas  well  back  from  the  valley  walls  are  prevailingly 
flat-topped  and  stand  at  an  average  elevation  of  4000 
to  4800  ft.  The  main  topographic  feature  of  the  region 
studied  by  Mr.  Cockfield  is  the  divide  between  the  Ladue 
and  the  Sixty-mile  drainage,  which  swings  in  the  form 
of  a  semicircle  from  near  White  River  around  the  head 
of  the  north  fork,  a  distance  of  over  100  miles  measured 
along  the  divide.  From  the  main  divide  ridges  extend 
along  the  tributary  streams  to  both  master  valleys,  be- 
coming progressively  lower  as  these  are  approached. 

The  geological  formations  include  sedimentary,  ig- 
neous, and  metamorphic  rocks,  of  which  the  latter  are 
most  widespread,  forming  a  series  to  which  the  name 
Yukon  group  has  been  applied.  These  are  probably  all 
pre-Cambrian  in  age.  In  point  of  areal  distribution,  the 
next  most  important  series  of  rocks  comprises  volcanics 
and  sediments,  ranging  from  Tertiary  to  Recent  in  age. 


Volcanics,  whicli  are  referred  to  the  Mesozoic,  and  small 
stocks  of  granite  rocks,  also  of  Mesozoic  age,  comprise 
the  rest  of  the  con.solidated  rocks  of  the  district.  Over- 
lying the  consolidated  rock  formations  is  a  mantle  of 
accumulations  which  includes  gravels,  sand,  silt,  clay, 
soil,  muck,  volcanic  ash,  and  ground-ice.  These  cover 
the  floors  of  the  valleys  to  varying  depths  and  extend 
over  portions  of  the  valley  walls  and  upland. 

Placer  gold  is  the  only  mineral  of  economic  value 
produced  in  the  Sixty-mile  di.strict.  Its  di.stribution  in 
the  gravels  of  the  Sixty-mile  River  and  its  tributaries 
is  widespread,  but  thus  far  only  a  few  creeks  have  been 
found  rich  enough  to  work.  R.  G.  McConnell  gives  the 
total  production  up  to  1901  as  only  $500,000.  After  the 
discovery  of  the  Klondike  gold  fields  the  district  was 
deserted  for  a  time,  but  in  1900  prospectors  and 
miners  began  to  return.  At  the  time  of  the  investiga- 
tion about  45  men  were  engaged  in  mining  operations 
in  the  district.  The  only  portion  of  Sixty-mile  River  on 
which  active  work  was  being  carried  on  was  a  stretch 
from  the  mouth  of  Miller  Creek  to  a  point  a  short  dis- 
tance below  the  mouth  of  Big  Gold  Creek.  In  the  past 
the  main  workings  have  been  confined  to  the  bench 
gravels,  but  at  present  the  creek  gravels  are  receiving 
more  attention. 

Large  portions  of  the  bench  gravels  remain  and  the 
creek  gravels  are  comparatively  untouched.  There  are 
many  points  at  v.'hich  it  is  known  that  these  can  be 
worked  at  a  profit.  On  the  Little  Gold  Creek  three  men 
were  working  on  a  pay  streak  100  ft.  or  more  wide,  the 
gold  content  running  between  5  and  9c.  per  square  ft. 
At  the  Discovery  claim  on  the  upper  portion  of  Matson 
Creek  bench  gravels  were  being  worked  with  a  return 
ranging  from  18c.  to  $1  per  ft.  On  the  bench  lying  be- 
tween Glacier  and  Big  Gold  creeks  $500  was  recovered 
from  a  patch  of  ground  comprising  80  sq.ft.  Much 
ground  which  is  known  to  contain  gold  remains  to  be 
worked  on  the  creeks,  and  a  small  but  steady  produc- 
tion is  expected  for  some  years.  In  view  of  the  geologi- 
cal conditions,  there  is  no  reason  why  the  gold  belt 
should  be  confined  to  the  creeks  where  discoveries  have 
been  made,  and  the  rest  of  the  valleys  of  the  area  be 
barren. 

The  widespread  distribution  of  the  metamorphic  rocks 
of  the  Yukon  group,  and  the  fact  that  they  are  cut  at 
many  places  by  later  granitic,  andesitic,  and  other  in- 
trusions, should  indicate  favorable  conditions  for  the 
occurrence  of  placer  gold.  Float  gold  is  known  at  sev- 
eral points  in  Ladue  valley,  and  although  no  deposits 
of  economic  importance  have  been  discovered,  it  must 
be  borne  in  mind  that  very  little  prospecting  has  been 
done  there.  The  ground  in  the  master  valleys  is  deep 
and  therefore  discouraging  to  the  prospector,  but  equally 
good  pay  may  be  obtained  by  working  the  tributary 
streams,  where  results  are  more  easily  obtained.  There 
is  reason  to  believe  that  the  producing  field  will  be 
much  enlarged  in  the  future.  No  deposits  of  tungsten 
were  found  in  any  of  the  gravels  examined. 


A  Chinese  Company  has  been  formed  of  which  part  of  the 
capital  will  be  subscribed  by  the  Chinese  jrovernnient,  for 
workinjj  the  iron  mines  near  Hsuanwafu,  between  Pekinjr 
and  Kalffan,  and  buildinir  blast  furnaces.  It  is  reported 
that  the  Japanese  will  lend  2().(»00.000  yen  to  finance  the 
enterprise. 
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Standardization  of  Mining  Methods 
VII — Prospecting  and  Development 


By  CHARLES  A.  MITKEf 


In  this  paper,  the  seventh  of  the  series,  the 
author  emphasizes  the  value  of  cooperation  and 
foresight.  The  relation  of  footage  to  costs  is  ex- 
plained. Practical  notes  on  drilling  and  shov- 
eling are  folloived  by  an  account  of  time  studies 
of  the  various  operations,  and  the  value  of  such 
checks  on  the  subsequent  standardization  of 
methods  and  improvement  in  general  efficiency. 


ONE  of  the  most  important  branches  of  mining, 
and  one  which,  on  account  of  its  magnitude,  the 
variety  of  its  operations  and  amount  of  money 
involved,  offers  a  large  field  for  the  introduction  of 
standard  methods,  is  that  of  "prospecting  and  develop- 
ment work."  "Prospecting"  and  "exploration"  are 
terms  applied  to  all  work  directed  toward  the  finding  of 
ore,  whereas  the  various  headings  driven  through  an 
orebody,  preparatory  to  mining,  are  usually  charac- 
terized as  "development  work." 

There  are  two  distinct  classes  of  mines:  those  whose 
ore  reserves  are  defined  by  churn  drilling  before  pro- 
duction begins,  and  those  which  prospect  and  develop 
their  reserves  in  the  usual  course  of  mining.  To  the 
first  belorg  the  large  porphyries;  the  second  takes  in 
practically  all  the  higher-grade  mines.  These  so-called 
porphyries  have  the  -advantage  of  having  their  ore 
blocked  out  for  many  years  ahead,  so  that  an  accurate 
estimate  of  the  tonnage  can  be  made  and  the  size  of 
their  reserves  determined  in  advance,  whereas  the 
higher-grade  mines  have  a  much  smaller  ore  reserve.  In 
this  latter  division  are  mines  with  monthly  productions 
ranging  from  2,000,000  to  7,000,000  lb.  of  copper,  which 
have  been  steady  producers  for  many  years,  but  have 
rarely  reserv^es  of  ore  for  more  than  a  few  years  at  any 
one  time.  During  1916,  approximately  70%  of  all  the 
copper  produced  in  the  United  States  came  from  mines 
of  this  character,  the  remaining  30''/  being  chipped 
from  properties  which  had  proved  orebodies,  previously 
explored  by  means  of  churn  drilling. 

One  of  the  principal  reasons  why  the  higher-grade 
mines  cannot  follow  the  methods  pursued  by  the  por- 
pnyries,  and  prospect  and  develop  large  ore  reserves 
at  the  outset,  is  that  the  nature  of  the  ground  is  such 
that  it  v/ill  not  stay  open  for  any  length  of  time  with- 
out an  excessive  cost  for  repairs.  Therefore,  to  keep 
pace  with  the  continual  depletion,  and  to  maintain 
normal  ore  reserves,  it  is  essential  that  their  prospecting 
and  exploration  work  be  carried  on  simultaneously  with 
the  stoping. 

The  life  of  mines  is  a  subject  of  vital  importance 
to  everyone  connected  with  mining,  and  an  interesting 
question  arises  as  to  what  is  the  correct  amount  of 
prospecting  that  should  be  done.     If  the  work  is  carried 
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on  too  extensively  it  entails  an  excessive  cost  for  repairs. 
On  the  other  hand,  if  these  operations  are  long  post- 
poned, the  life  of  the  mine  is  materially  shortened.  A 
precedent  established  by  a  number  of  companies  is  "to  do 
suflficient  prospecting  to  find  one  ton  of  ore  for  every 
ton  extracted."  To  follow  out  this  plan,  prospecting 
and  exploration  work  must  be  prosecuted  continuously. 
Intensive  prospecting  should  be  carried  on  in  the  neigh- 
borhood of  known  orebodies,  in  order  to  make  these 
ore-bearing  areas  as  productive  as  possible.  Favorable 
indications,  faults,  and  small  veins  leading  into  the 
country  rock  should  also  be  explored  by  means  of  inter- 
mediate drifts  at  the  time  of  discovery,  instead  of 
postponing  the  work  until  some  future  date,  when  the 
records  may  have  been  lost,  the  incidents  forgotten,  and 
the  cost  of  the  work  greatly  increased,  because  of  the 
necessity  of  reopening  old  workings. 

In  every  case  a  golden  mean  should  be  sought,  and 
a  fixed  ratio  established  between  the  amount  of  ore 
extracted  and  the  amount  of  prospecting  to  be  done. 
This  fixed  ratio  should  allow,  in  all  instances,  for  suf- 
ficient ore  to  be  developed  in  stopes  to  do  selective 
mining,  keep  up  the  normal  production,  and  maintain  the 
required  ore  reserve.  It  should  also  provide  for 
enough  openings,  carried  just  ahead  of  the  average 
workings,  to  benefit  the  ventilation  materially. 

The  exceptional  conditions  existing  since  1914,  attrib- 
utable in  the  first  instance  to  the  outbreak  of  the  war, 
secondly  to  labor  difficulties,  and  finally  to  a  decided 
shortage  of  labor,  have  caused  operators  to  postpone, 
in  a  large  measure,  necessary  prospecting  work  in  a 
praiseworthy  endeavor  to  maintain  maximum  produc- 
tion, and  as  a  consequence,  in  many  cases,  ore  reserves 
have  become  seriously  depleted  and  a  hazardous  invest- 
ment, both  for  the  mine  owner  and  the  prospector. 
Though  an  occasional  heading  may  penetrate  an  ore- 
body,  exposing  enough  ore  to  yield  enormous  returns 
on  a  comparatively  small  investment,  thousands  of  feet 
of  prospecting  are  done  annually  with  practically  nega- 
tive results.  One  of  the  problems  at  present  confronting 
the  mining  industry  is  how  to  make  up  for  the  large 
amount  of  prospecting  which  has  necessarily  had  to  be 
postponed  during  the  last  four  years,  so  that  normal 
ore  reserves  may  be  maintained  in  the  future.  To 
prosecute  this  work  at  a  minimum  cost  it  will  be  neces- 
sary to  standardize  all  operations  connected  with  it.  At 
present,  working  forces  are  constantly  being  changed, 
vacancies  generally  being  filled  by  men  who  require  a 
considerable  amount  of  training,  as  well  as  frequent 
supervision,  before  a  fair  day's  work  can  be  expected, 

The  employment  of  competent  instructors  to  train  the 
new  men  in  the  standard  methods  approved  by  the  oper- 
ating company  will  do  much  to  alleviate  the  conditions 
created  by  this  large  labor  turnover.  Men  who  are 
best  adapted  for  certain  classes  of  work  should  be 
selected,  complete  equipment  provided,  and  all  unneces- 
sary loss  of  time  eliminated.  This  will  make  possible  a 
larger  amount  of  prospecting  for  the  same  expenditure, 
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lower-grade  material  will  then  become  of  commercial 
value,  and  thus  add  to  the  reserves  of  the  mine,  and, 
ultimately,  the  cost  per  pound  of  copper  will  be  lowered. 
The  previous  articles  in  this  series  describe  the 
standardized  methods  which  comprise  the  elements 
of  prospecting  and  development  work.  Examples  have 
been  given  of  what  may  be  gained  by  the  use  of  in- 
struction in  training  inexperienced  men  how  to  mine. 
The  following  illustrations  will  show  v/hat  may  be  done 
by  taking  a  number  of  trained  and  skilled  miners  and 
giving  them  further  instructions  as  to  the  best  methods 
of  doing  certain  work,  thereby  increasing  their  value 
to  the  company. 

Concreting  a  Five-Compartment  Mine  Shaft 
In  preparing  the  work  of  concreting  a  shaft'  the 
plans  for  clearing  the  old  timbers,  for  moving  forms 
and  pouring  the  concrete  were  carefully  made  before- 
hand. The  crew,  working  under  the  direction  of  a  man 
thoroughly  familiar  with  sta.  iard  methods,  was  taught 
what  was  expected,  and  soon  reduced  the  work  to  regu- 
lar routine.  Twelve  men  were  employed,  including  the 
pipeman  and  foreman — two  men  to  a  compartment. 
They  held  the  places  originally  assigned  to  them 
throughout  the  entire  operations,  and  by  constant  ap- 
plication to  the  same  task  day  after  day  became  expert. 
The  estimated  time  for  pouring  five  feet  of  concrete 
was  ten  hours.  This  was  reduced  to  eight  in  a  short 
time,  and  finally  the  work  was  done  so  expeditiously  that 
it  became  a  question  of  how  to  utilize  the  remainder  of 
the  shift.  Before  long  it  became  possible  frequently  to 
concrete  two  sections  in  eight  hours,  and  on  one  occa- 
sion three  sections  were  put  in  within  that  time.  Accu- 
rate records  were  kept,  and  it  was  found  that  the  aver- 
age time  required  to  complete  the  work  of  putting  in  a 
5-ft.  section  of  concrete  was  6  hr.  14  min.,  which 
represented  a  reduction  in  the  total  working  time  (eight 
hours)  of  22.1%.  During  one  month  a  record  was  made 
of  4  hr.  31  min.,  or  50.6 "^r  of  an  eight-hour  shift. 

These  remarkable  results  were  achieved  by  coopera- 
tion on  the  part  of  the  men,  and  because  they  were 
trained  in  the  beginning  to  plan  ahead  for  their  work 
and  take  all  necessary  tools  and  supplies  with  them  when 
going  on  shift.  Illustrations  of  this  kind  demonstrate 
the  practicability  of  introducing  standardized  methods 
in  other  classes  of  mining,  and  indicate  the  great  ad- 
vantages to  be  gained  thereby. 

Cost  of  Prospecting  and  Development  Work 
Prospecting  and  development  work  consists  principally 
in  sinking,  drifting,  and  raising.  Sinking  is  the  most 
expensive  and  is  therefore  avoided  wherever  possible, 
deep  shafts  being  put  through  in  many  cases  by  means 
of  raises  instead  of  by  the  more  expensive  process  of 
sinking.  Drifts  are  driven  for  horizontal  prospecting, 
haulage,  ventilation,  and  similar  operations;  raises,  al- 
though used  for  like  purposes,  are  vertical  or  inclined. 

The  amount  of  drifting  and  raising,  or  "prospecting 
and  development  work,"  as  it  is  generally  called,  varies 
according  to  the  stage  of  development  the  property  has 
reached.  In  some  instances  as  much  as  30  •'r  of  the  total 
cost  of  mining  is  expended  in  prospect  and  developm.ent 
work,  though  in  others  it  may  be  as  low  as  10%.  In 
prospects  which  have  not  reached  a  producing  stage, 


practically  the  whole  expenditure  goes  into  this  class  of 
work,  and  in  the  average  producing  mine  it  amounts  to 
about  25'^r,  of  the  total  mining  cost.  In  extensive  veins, 
where  little  prospecting  is  required,  nearly  all  the  head- 
ings are  driven  in  ore,  but  in  the  majority  of  ca.se.s 
they  are  in  wa.ste,  which  is  usually  harder  and  there- 
fore more  expensive  than  mining  in  ore. 

Some  of  the  most  important  items  in  the  cost  of  pros- 
pecting and  development  work  are  labor,  timber,  and  ex- 
plosives. Tables  I  and  II,  showing  the  amount  of 
footage  made  during  one  month,  give  the  proportionate 
expenditure  for  these  items  at  one  of  the  representative 
mines  in  Arizona. 


TABU-:  I 


Kxainpli 


DKIAII.KI)  COSTS  OF  Si;vi;\    Dims,  IN'DKU    VAJtYINO 
CONDITIONS 

Ft.  p<T 
.  Hhifl 


CoHl  p«"r  Foot 

Timber       Powdi-r 


Avcrag**,    $5  00 


$0  31 
.50 
.33 
28 
.75 
54 
II 

$0  40 


$1  81 
I  45 

1  84 

2  50 
2  04 

1  96 

2  00 

$1  94 


Total 

$6  59 

7  79 

7  06 

7  21 

8  59 
7  93 
6  25 

»7  34 


I  35 
I  0) 
I  21 
I  38 
I  02 
I  08 
I  47 

1.22 


Of  the  total  expenditures,  the  labor  cost  was  68.12% 
of  the  total,  timber  amounted  to  5.45,  and  powder  to 
26.43  per  cent. 

TABLi:  II.    dktailkd  co.sts  of  .skven  uaise-s  u.ndkr  varying 


co.vditioxs 

^   , 

T- 

Ft.  per 
Shift 

Example 

Labor 

Timber 

Powder 

Total 

1 

$5  23 

$1    02 

i\   66 

$7  91 

1    12 

2 

5  96 

3  20 

68 

9  84 

1.02 

3 

5    10 

1   88 

1    49 

8  47 

1    16 

4 

7  25 

2  46 

1    37 

II   08 

.82 

5 

8  24 

1   96 

1   79 

II   99 

.72 

6 

6  90 

2  07 

1   66 

10  63 

80 

7 

4   16 

1   55 

98 

6  71 

1    42 

'Sacramento  shaft  at  the  Copper  Queen  mine. 


nveiage,  $o   12  $2.02  $1    37  $9  51  0.99 

(ci)  The  footage  pfr  man  shift  d»-notf.s  the  enth-e  work  which 
has  been  done  at  the  face,  such  a.s  drilliner,  riiur-kinp,  laN'inK 
trjick,    and    otlier    labor   of   the   .sort. 

The  standard  custom  in  many  mining  districts  dic- 
tates that  the  drilling  of  one  round  per  shift  (regard- 
less of  the  amount  of  rock  broken  per  round)  shall  con- 
stitute a  day's  work,  even  though  it  were  possible  for 
the  miner  to  drill  and  blast  two  rounds  in  adjacent 
faces.  Demands  have  frequently  been  made  for  two 
men  on  a  machine,  which  if  acceded  to,  would  further 
increase  the  already  high  costs.  When  a  machine 
weighing  150  lb.  or  more  is  used  it  is  often  con- 
sidered best  to  put  two  men  on  it,  but  this  would  ap- 
pear ridiculous  with  small  machines,  averaging  40  to 
50  lb.  In  the  majority  of  cases  these  small  machines  do 
the  work  equally  well. 

Necessity  of  Increasing  Footage  To  Lower  Costs 

To  reduce  the  cost  of  prospecting  and  development 
it  is  necessary  to  increase  the  footage  per  man  shift, 
just  as  in  stoping  the  tonnage  per  man  shift  must  be 
increased  if  the  cost  per  ton  is  to  be  lowered.  In  other 
words,  this  means  the  drilling  of  deeper  rounds,  and  the 
blasting  and  shoveling  of  more  rock,  in  the  same  time 
gnd  with  practically  the  same  number  of  men  as  were 
needed  for  the  shorter  round.  To  accomplish  this  it  is 
absolutely  necessary  to  have  a  complete  equipment  on 
hand  for  the  driller,  a  regular  program  for  the  han- 
dling of  the  work,  a  type  of  round  that  will  prove  most 
effective,  and  a  clean  place  to  set  up,  'vhich  has  been 
previously  cleared  by  the  mucker.  In  addition  to  the.se 
essential   requisites,  many  other  factors  contribute  to 
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standardization  underground,  such  as  transportation, 
explosives,  compressed  air,  and  ventilation.  These 
should  all  be  given  careful  attention. 

One  of  the  most  important  considerations  is  the  type 
of  round  to  be  drilled.  The  great  problem  is  to  "pull" 
as  much  ground  as  possible,  consistent  with  the  size 
and  shape  of  the  working  face.  The  blasting  of  deeper 
rounds  and  the  doing  of  more  efficient  work  do  not 
involve  greater  effort  on  the  part  of  the  miner  than 
his  usual  day's  work,  in  which  a  large  part  of  his  time 
is  spent  seeking  tools  and  supplies,  and  only  a  small 
part  in  drilling  and  blasting.  It  does  mean,  however, 
the  elimination  of  waste  effort  and  the  concentration 
of   his    energy    along   the    most   productive    lines. 

Stages  in  Drilling  a  Round  of  Holes  and 
Shoveling 

In  general,  the  stages  in  drilling  a  round  of  holes, 
as  practiced  in  many  mines,  are  as  follows:  The  fore- 
man or  shift  boss  comes  into  the  face  of  a  drift,  raise 
or  winze,  and,  after  taking  in  the  situation  hastily,  usu- 
ally remarks  to  the  miner:  "Set  up  and  drill  a  round  of 
holes."  He  rarely  tells  him  where  to  find  the  complete 
equipment.  He  may  mention  the  place  where  a  machine 
may  be  had,  but  never  gives  all  the  informaton  neces- 
sary to  drill  the  round.  Consequently,  the  miner  gets 
to  work,  and  after  finding  the  machine  and  column, 
brings  both  and  makes  the  "set-up."  Then  he  begins  to 
search  for  the  remainder  of  the  equipment  which  was 
used  by  the  preceding  shift.  He  finds  most  of  it  in  a 
reasonable  time,  but  some  things  are  generally  missing 
— a  few  necessary  wedges,  a  hose,  wrench,  wooden  block, 
or  some  other  minor  part  of  the  outfit. 

The  steel  must  next  be  obtained.  In  some  mines 
racks  are  placed  conveniently,  but  in  others  it  is  nec- 
essary' to  go  a  long  distance  to  the  shaft  stations  to 
get  the  steel.  In  a  mine  where  a  number  of  different 
kinds  of  machines  are  used,  the  miner  often  makes  a 
mistake  and  brings  the  wrong  size,  which  necessitates 
his  returning  for  steel  which  will  fit  his  machine.  He 
then  connects  the  hose  and  water  lines  and  is  ready  to 
^tart  drilling  after  one-quarter  to  one-third  of  the  shift 
has  been  expended  in  preparations.  After  drilling  for 
a  few  minutes,  he  finds  it  necessary  to  get  oil  for  the 
.machine.  As  no  special  oil  cans  are  available,  a  bottle 
or  ordinary  tin  can  is  used.  Often  the  miner  mixes 
car  oil  v/ith  machine  oil  so  that  the  machine  will  not 
require  frequent  oiling.  He  next  pours  the  oil,  with 
the  grit  and  dirt  which  has  dropped  into  it,  into  the 
hose.  Apart  from  the  injury  arising  from  the  black  oil 
and  dirt  entering  the  machine,  the  oil  soon  attacks  the 
rubber  in  the  hose,  and  small  pieces  break  off  from 
time  to  time  and  clog  the  air  passages  at  the  valve. 
This  soon  results  in  machine  trouble. 

Normal  Procedure  Needs  Standardization 

The  type  of  round  is  of  next  importance.  In  approxi- 
mately 90'''r  of  the  rounds  drilled  in  metal  mines, 
the  cut  is  put  in  the  bottom  of  the  drift.  With  the 
exception  of  the  lower  corners,  this  is  the  most  difficult 
place  in  which  the  cut  can  possibly  be  put.  The  powder 
has  no  opportunity  to  break  a  deep  round,  on  account  off 
the  unfavorable  placing  of  the  cut. 

When  the  round  is  drilled  the  miner  fills  some  paper 
bags  with  gritty  material,  or  gets  some  clay  to  be  used 


as  stemming.  He  Ts  now  ready  to  go  for  his  powder 
and  load  the  holes.  By  this  time  the  shift  is  so  far 
gone  that  he  usually  finds  only  five  or  ten  minutes  left 
before  tally.  He  hurries  to  get  the  powder  into  the 
holes,  in  almost  any  fashion,  cramps  and  doubles  the 
fuse,  hastily  forces  in  some  stemming,  spits  the  fuse, 
calls  "Fire,"  and  leaves  the  face.  He  then  counts  the 
shots  and  chalks  up  the  number  of  missed  holes. 

The  entire  shift,  normally  for  the  purpose  of  placing 
and  loading  the  holes  in  such  a  manner  that  the  maxi- 
mum amount  of  ground  will  be  broken,  may  be  rendered 
ineffective  by  hasty  loading  and  firing;  and  this  most 
particular  stage  of  the  operations  is  nearly  always  the 
most  carelessly  attended  to  and  frequently  results  in 
missed  holes  and  a  short  round,  which  means  higher 
costs,  to  say  nothing  of  increased  danger  to  the  men. 

Drilling  is  usually  done  on  one  shift  and  shoveling 
on  the  next.  After  the  drift  has  progressed  far  enough, 
track  is  laid,  the  ditch  cut,  and,  if  necessary,  the  drift 
is  timbered.  As  a  preparatory  to  shoveling,  the  turn 
sheets  are  frequently  forgotten,  and  the  rock  is  blasted 
direct  on  the  ground.  This  makes  it  difficult  to  shovel 
from  the  rough  bottom,  causes  delays,  and,  as  a  conse- 
quence, generally  means  that  the  entire  round  is  not  all 
removed  by  the  end  of  the  shift,  leaving  some  near  the 
face.  When  the  machine  men  arrive,  they  will  be  de- 
layed, and  it  will  be  necessary  for  them  to  shovel  back 
from  the  face  on  account  of  their  not  having  a  clean 
set-up.  If  the  turn  sheets  have  been  forgotten,  the 
mucker  may  not  have  the  proper  kind  of  shovel,  and  so 
be  handicapped  in  his  work. 

The  Value  of  Time  Studies 

The  following  time  studies  are  examples  from  a  num- 
ber made  to  obtain  an  accurate  record  of  the  distribu- 
tion of  the  miners'  time  and  to  ascertain  the  proportion 
of  the  shift  spent  in  actual  drilling. 

TIME  STUDY— DRILLING  HOLES  5  FT.  DEEP  IN  HARD  PORPHYRY 

Per 

Distribution  of  Driller's  Time                              Minutes  Cent. 

Walking  to  working  i ilatc 5  1.0 

Hunting  blocks  ano  putting  up  bar 50  10.  J 

Putting  up  clamp  andmachine II  2.3 

Building  staging J  0.6 

Connecting  hose 9  I .  & 

Adjusting  clamp  and  arm  of  machine 17  3.5 

Machineout  of  order,  changing,  and  procuring  new  machine —  118  24.  3 

Dritling 103^  21.3 

Changing  etcel 36^  7.S 

Oiling 7  1.4 

Picking  ground ' I  0.2 

Cleaning  plugged  steel 2  0.4 

Talking *  0& 

Lunch ." 35  7  2 

Drawing  out  steel ZJ  0.5 

Moving  machine  for  new  holes 563  '6 

I..ooking  for  tools I  0  2 

Tearing  down  machine andcolumn 3  0.6 

Cleaning  out  drift 2  0.4 

Blowing  out  holes ^  0.8 

Loading '  •  2.3 

Cutting  fuses  and  spitting 3  ''■° 

99  6 


Total. 


485 


TIME  studies  on  DIFFERENT  GROUND 


Min. 

Drilling    102  8 

Loading .•  ■.     ■ 

Cutting  fuse  and  spitting. 
Setting-up.  oiling,  hunt- 
ing tools,  changing  po- 
rtion, lunch,  etc 


Per 

Ont. 


7  9 
6  4 


Min. 

88  3 

20  5 

2  5 


B 

Per 
Cent. 


C 

Per 
Cent. 


Min. 

99  3 

114 

4  2 


20  7 
2  3 
0  9 


Min 

64  5 

17  8 

8   I 


D • 

Per 
Cent. 


362  9     75   7  368  7     77    I    305    I      76    1    389  6     81    2 


Total 480  0  100.0  480.0  100.0  480  0  100.0  480.0  100. 0 

.Note— .4  was  drilled  in  very  hard  ground,  consisting  mostly  of  silica  and 
pyritc;  li  in  rncdiuiii  hard  ground,  f)rin(ipally  limestone;  Cin  oxidized  limestone, 
and  I)  in  hard  silicificd  limestone. 

After  averaging  the  figures  recorded,  it  was  found 
that  only  about  20*;^    of  the  miner's  time  was  spent  in 
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actual  drilling,  3%  in  blasting,  and  the  remaining  77% 
in  searching  for  tools  and  supplies,  or,  in  other  words, 
I     "preparing  and  quitting." 

Standardization  of  Operations 

The  studies  show  that  by  far  the  larger  part  of  the 
miner's  time  is  not  spent  in  productive  labor,  even 
though  his  efforts  are  equivalent  to  the  energy  ex- 
pended in  a  good  day's  work.  The  aim  of  standard- 
ization of  drilling  operations  is  to  eliminate  waste  ef- 
forts so  far  as  possible,  and  to  make  a  large  proportion 
of  this  77%  of  the  miner's  time  as  productive  as  that 
spent  in  actual  drilling. 

When  a  drift  is  to  be  driven,  the  shift  boss  should 
look  over  and  carefully  examine  the  face  during  the 
preceding  day.  He  should  then  instruct  his  tool  "nip- 
per" to  assemble  the  entire  equipment  on  the  car  de- 
signed for  that  purpose  and  take  it  to  the  working 
place  before  the  miner  comes  on  shift.  He  should  also 
see  that  turn  sheets  are  laid  at  the  face.  Then,  when 
the  miner  arrives  he  finds  everything  ready.  All  that 
is  necessary  is  to  set  up  his  machine,  make  air  and 
water  connections,  and  begin  drilling. 

By  this  time  the  shift  boss  makes  his  visit  and  in- 
quires regarding  the  number  of  holes  and  type  of  round 
to  be  drilled.  If  the  miner  has  previously  received  in- 
struction in  drilling  other  drifts  in  this  particular  mine, 
he  will  be  able  to  satisfy  the  boss  as  to  the  kind  of 
round  he  is  preparing  to  drill;  but  if  he  is  not  familiar 
with  the  type  which  has  become  standard,  the  shift 
boss  sends  the  drill  instructor  to  him,  who  helps  him  in 
drilling  a  standard  round.  This  should  be  the  same 
under  all  circumstances,  with  the  exception  that  in  soft 
ground  some  of  the  holes  around  the  edges  of  the  drift 
are  omitted,  whereas  in  hard  ground  the  number  is 
increased.  If  a  ditch  is  necessary,  one  of  the  lifters 
should  be  kept  down.  Great  care  should  be  exercised  in 
having  the  drift  kept  on  lines,  and  a  uniform  grade 
should  be  maintained  wherever  possible.  It  is  also  im- 
portant that  the  air  pressure  be  kept  up,  in  order  that 
the  machines  may  do  effective  work. 

If,  in  the  course  of  drilling,  the  machine  should  get 
out  of  order,  or  the  supply  of  steel  run  low,  the  miner 
may  obtain  a  new  machine  and  a  fresh  supply  of  steel 
from  the  tool  house  on  the  same  level,  where  a  surplus 
should  always  be  on  hand,  so  that  he  may  not  be  de- 
layed longer  than  is  absolutely  necessary.  The  old 
•machine  should  be  taken  back  to  the  tool  house  and 
checked  in  before  the  new  machine  is  taken  out.  This 
provides  for  a  perpetual  inventory  of  all  such  equip- 
ment. The  man  in  charge  of  the  tool  house,  who  is  also 
the  powder  man,  sends  the  machine  to  the  repair  shop, 
either  on  surface  or  underground,  as  the  case  may  be. 

All  machines  require  oiling  from  time  to  time  during 
the  shift,  and  a  can  filled  with  proper  machine  oil 
should  be  included  in  the  equipment  on  the  tool  car. 
The  injurious  effects  of  constant  oiling  through  the  air 
hose  should  be  explained  to  the  miner,  and  he  should  be 
instructed  to  pour  the  oil  into  the  receptacles  designed 
for  that  purpose. 

Having  drilled  the  round,  the  miner  disconnects  the 
air  and  water  lines,  tears  down  the  machine,  loads  the 
outfit  on  the  tool  car  and  pushes  it  back  into  a  siding, 
where  it  should  remain  if  he  is  to  drill  in  the  same 
face  the  next  day.     On  the  following  shift,  the  con- 


tents of  the  car  should  be  checked  over  by  the  tool 
"nipper,"  who  exchanges  dull  steel  for  sharp,  refills  the 
oil  can,  looks  over  the  equipment  and  sees  that  every- 
thing is  complete.  The  ventilating  pipe  near  the  face 
should  next  be  removed,  and  the  miner  should  see  that 
sufficient  turn  sheets  have  been  properly  laid. 

The  Use  of  Explosives 

The  miner  then  clears  the  holes  with  his  blow  pipe, 
takes  his  powder  and  fuse  sacks,  and  goes  to  the  powder 
magazine,  where  he  is  supplied  with  the  number  of 
sticks  of  powder  and  capped  fuses  for  which  the  order 
he  has  previously  obtained  from  the  shift  boss  calls. 
The  powder  man  also  gives  him  a  supply  of  stemming  to 
be  used  in  tamping  the  holes.  He  places  all  these  things 
in  the  sacks  provided  for  the  purpose,  and  then  re- 
turns to  the  face  and  starts  loading,  being  careful  to  use 
a  wooden  tamping  stick,  and  to  slit  the  paper  covers  on 
the  sticks  of  powder  Cexcept  in  the  case  of  wet  holes), 
so  that  in  forcing  it  in  he  will  eliminate  all  air  .spaces. 
Having  placed  the  powder  and  primer  in  the  holes,  he 
fills  the  remainder  of  the  space  with  stemming  to  within 
about  6  in.  of  the  collar,  and  thoroughly  tamps  it,  tak- 
ing care,  however,  not  to  damage  the  fuse.  When  ready 
to  spit  the  fuse,  he  calls  another  miner  to  his  assist- 
ance and  lights  the  fuses,  igniting  them  in  the  order  in 
which  they  should  be  fired,  which  is  usually  the  cuts 
first,  then  the  side  holes,  back  holes,  and,  finally,  the 
lifters.  Having  done  this,  he  leaves  the  face  and  waits 
at  a  safe  distance  to  count  the  shots,  seeing  that  no  one 
enters  the  working  place.  The  number  of  missed  holes 
is  then  chalked  on  the  blackboards  placed  for  that  pur- 
pose for  the  information  of  the  next  shift. 

It  usually  takes  the  miner  the  entire  shift  to  drill, 
load,  and  fire  a  6-  or  7-ft.  round  in  a  drift  5i  ft. 
wide  by  8  ft.  high,  in  average  ground.  With  the  use 
of  the  standard  round,  described  in  a  previous  article, 
this  depth  of  ground  has  been  blasted  consistently  for 
periods  of  15  consecutive  days.  In  smaller  drifts,  such 
as  4  X  6  ft.,  it  is  not  practicable  to  use  as  deep  rounds 
as  in  the  large  drifts,  and  consequently  it  will  not 
take  the  miner  a  full  shift  to  drill  a  small  round  under 
average  conditions.  Consequently,  wherever  possible, 
two  working  faces,  near  each  other,  should  be  chosen. 
The  miner  in  this  case,  having  drilled  a  round  in  one 
face,  can  tear  down  and  set  up  in  another;  and  it  would 
be  entirely  possible  for  him  to  drill,  if  not  two  whole 
rounds,  at  least  a  round  and  a  half.  In  this  event  he 
would,  of  course,  leave  the  loading  and  firing  of  the 
first  round  until  near  the  end  of  the  shift. 

Clearing  the  Face  and  Timbering 

The  mucker,  when  coming  on  shift,  should  get  his 
complete  equipment  from  the  tool  house  on  the  level 
where  he  is  to  work.  After  completing  his  shift,  if  he 
is  to  continue  working  in  this  particular  place,  this 
equipment  should  be  left  in  the  drift  until  he  comes  on 
shift  again.  When  the  tool  "nipper"  makes  his  rounds, 
he  should  look  over  the  mucker's  outfit  at  the  time  he 
inspects  the  miner's  tool  car,  and  replace  the  dull  picks 
with  sharp  ones  and  make  other  necessary  adjustments. 
It  is  the  mucker's  duty  before  going  off  shift  to  see 
that  the  turn  sheets  are  laid  near  the  face.  His  work 
should  be  planned  beforehand  by  the  shift  boss,  who  ar- 
ranges for  cars,  the  transportation  and  destination  of 
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the  waste,  and  does  everything  possible  to  facilitate  the 
work,  so  that  when  the  driller  comes  on  shift  the  next 
morning  he  has  a  clean  place  in  which  to  set  up  and 
drill. 

Mine  cars  should  be  light  and  easily  handled,  and  the 
track  carried  as  near  the  face  as  possible  in  order  to 
avoid  unnecessary  shoveling.  Tracks,  ties  and  rails 
should  be  standardized  as  far  as  practicable. 

If  the  drift  requires  timbering,  it  should  not  be 
arched;  but,  generally,  three  back  holes  are  needed  to 
square  it  up  so  that  timbers  can  be  put  in  without  extra 
plugging.  The  timber  man  as  a  rule  is  not  put  in  the 
drift  until  the  face  has  progressed  30  or  40  ft.,  but 
sometimes  it  is  necessary  that  the  timber  be  kept  up 
close  to  the  face.  In  general,  the  timber  man  should 
get  his  timbers  at  the  timber  station  on  the  level  and 
take  them  to  the  drift  in  question.  He  usually  has  a 
helper  to  assist  him  in  setting  them  up;  and,  as  they 
are  all  of  standard  size  for  this  character  of  drift,  they 
require  no  cutting  underground. 

Details  of  Raise  Drilling 

The  operations  connected  with  the  drilling  of  raises 
may  be  standardized  along  lines  similar  to  those  de- 
scribed in  driving  drifts.  The  miner  should  find  his 
equipment  waiting  for  him;  and,  soon  after  taking  the 
machine  and  necessary  parts  up  the  raise,  should  be 
ready  to  begin  work.  The  shift  boss  should  outline  the 
work  and  see  that  the  driller  is  prepared  to  put  in  the 
standard  round  for  raises.  If  necessary,  the  drill  in- 
structor should  be  sent  to  his  assistance.  When  rounds 
have  been  drilled,  loaded,  and  fired,  and  the  rock  has 
been  drawn  down  the  raise  far  enough  to  be  out  of  the 
way,  the  back  of  the  raise  being  about  12  ft.  above  the 
floor,  it  is  necessary  to  put  in  a  set  of  timbers.  In 
timbering,  the  principle  of  putting  in  standard  sets 
should  be  followed,  carrying  up  a  standard  raise  with 
chute,  manway,  and  timber  compartment  as  far  as 
practicable. 

These  standardized  operations  apply  equally  well  to 
sloping,  inasmuch  as  sloping  operations  are  usually,  in 
the  broad  sense  of  the  word,  a  combination  of  both 
drifting  and  raising,  followed  by  timbering,  with  or 
without  waste  filling. 

Provision  should  be  made  for  good  ventilation  in  all 
drifts,  raises  and  stopes;  and,  where  necessary,  blowers 
with  ventilating  pipe  should  be  installed  to  keep  a  supply 
of  fresh  air  at  the  working  face. 

The  night-shift  bosses  should  come  early  enough  to 
consult  with  those  on  the  day  shift,  so  that  they  may 
plan  the  work  intelligently  before  the  men  arrive;  and 
when  going  off  shift  should  leave  a  complete  record  of 
what  has  been  done  during  the  night,  in  order  that  the 
day  bosses,  when  they  come  on  shift,  may  continue  the 
work  without  delay. 

The  Importance  of  Cooperative  Effort 

A  continuous  repetition  of  the  above  operations  forms 
the  basis  of  prospect  and  development  work;  but,  that 
it  may  proceed  smoothly  and  without  serious  interrup- 
tion, many  other  matters  should  receive  consideration. 
The  personal  equation  is  one  which  should  not  be  over- 
looked. The  attitude  of  the  shift  bosses  and  foremen 
Hhould  be  such  that  they  can  maintain  discipline,  but 
at  the  same  time  have  the  full  cooperation  of  the  men. 


It  is  impossible  to  produce  the  best  results  unless  har- 
monious relations  exist. 

The  shift  boss  should  make  a  study  of  each  man  to 
learn  the  particular  class  of  work  for  which  he  is  best 
adapted.  One  man  may  be  especially  fitted  for  raising; 
another  may  do  better  at  drifting,  timbering,  or  some 
other  detail  in  mining.  It  is  sometimes  necessary  to 
change  a  new  man  around  until  he  has  been  finally  placed 
in  the  right  job;  but  frequently  mistakes  are  committed 
by  bosses  who  make  a  practice  of  changing  men  around 
constantly,  thereby  preventing  their  making  the  show- 
ing possible  were  they  permitted  to  become  thoroughly 
familiar  with  one  particular  working  place. 

The  Labor  Turnover  Problem 
One  of  the  economic  wastes  in  mining  is  in  hiring 
and  discharging  men — a  problem  which  has  not,  as  yet, 
been  satisfactorily  solved.  An  endeavor  is  being  made 
at  several  camps  to  eliminate  this  expense  by  having  a 
central  employment  office.  In  case  a  man  does  not 
make  good  in  the  division  in  which  he  is  first  placed, 
he  is  sent  back  to  the  employment  office,  where  he  ob- 
tains a  transfer  and  is  tried  out  under  another  foreman. 
This  practice  is  continued  until  he  either  finds  the  work 
for  which  he  is  suited  or  is  discharged  as  incompetent 
to  hold  a  job.  In  the  majority  of  camps,  however, 
though  the  hiring  is  done  by  the  central  employment 
office,  the  discharging  is  left  entirely  to  the  individual 
judgment  of  the  bosses.  With  this  system  the  bosses 
should,  and  in  many  cases  do,  receive  specific  instruc- 
tions to  discharge  a  man  only  for  absolute  inefficiency 
or  for  conduct  contrary  to  company  rules. 

Experiments  in  various  forms  have  been  tried  out 
in  order  to  provide  an  incentive  for  additional  footage 
over  and  above  that  made  on  day's  pay  by  the  average 
miner.  One  plan  was  the  contract  system,  whereby  a 
man  was  paid  so  much  per  foot,  regardless  of  the  total 
footage.  Another  was  the  bonus,  which  guaranteed  a 
day's  pay  to  every  man,  and  at  the  same  time  com- 
pensated him  for  any  additional  footage  made  over  and 
above  the  average. 

Time  Studies  Lead  to  Mutually  Advantageous 
Results 

To  arrive  at  something  which  might  be  considered 
a  basis  for  an  equitable  bonus  system,  time  studies  were 
made  in  drilling  the  standard  round,  to  determain 
what  would  constitute  a  fair  day's  work.  By  this 
is  meant  not  the  maximum  amount  of  work  produced 
by  the  exceptional  driller,  but  that  which  can  be  pro- 
duced by  the  average  man  using  standard  methods. 

The  purpose  of  time  studies  is  to  furnish  the  neces- 
sary information  upon  which  a  day's  work  may  be 
planned  and  an  efficient  system  built  up,  and  it  is  not 
intended  to  speed  up  the  men  or  to  induce  them  to  work 
any  harder.  As  may  be  seen  from  the  few  time  studies 
given  in  this  paper,  the  miner  who  puts  in  a  round  of 
holes  by  drilling  20%  of  the  time,  and  spends  the  re- 
mainder in  obtaining  tools  and  supplies,  would  not 
work  any  harder  if  he  should  put  in  40%  of  the  time 
drilling,  complete  two  rounds,  and  have  all  equipment 
and  accessories  brought  to  him. 

In  the  minds  of  the  men,  unfortunately,  the  idea  of 
time  studies  is  so  closely  associated  with  "speeding  up 
the  work"  that  they  are  inclined  to  look  upon  them  with 
suspicion,  and  much  good  which  might  be  attained  is 
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I  therefore  lost.  This  prejudice  on  the  part  of  the  miners 
to  stop-watches  and  time  studies  has  some  foundation, 
because  many  of  those  who  have  made  time  studies  have 
been  novices  at  the  work  themselves,  and  the  bosses, 
not  understandng  the  principle  underlying  these  studies, 
proceeded  to  order  the  men  around  and  speed  them  up. 
This  has  greatly  retarded  the  work  which  might  have 
been  accomplished  by  these  methods. 

One  of  the  principles  adopted  by  the  National  Indus- 
trial Conference  Board  for  the  period  of  the  war  was 
that  "maximum  production  should  be  maintained,  and 
anything  which  interferes  with  it  or  tends  artificially 
to  increase  the  cost  of  production  is  discouraged." 

This  is  well  stated.  Only  by  the  use  of  time  studies 
and  cost  sheets  is  it  possible  to  arrive  at  the  various 
weaknesses  in  underground  mining  systems.  Until  these 
weaknesses  have  been  discovered  and  eliminated,  it  is 
impossible  to  operate  with  the  highest  degree  of  effi- 
ciency, which  means  maximum  production;  and  until 
definite  figures  for  a  fair  day's  work  have  been  ascer- 
tained, no  satisfactory  bonus  system  can  be  evolved. 

After  the  deficiencies  in  the  diflferent  underground 
systems  have  been  fully  brought  to  light,  and  a  definite 
program  has  been  outlined  for  the  miner,  it  will  be  far 
better  for  him  personally,  as  well  as  for  the  company, 
to  make  a  good  showing;  for  in  this  way  the  cost  of 
mining  will  be  lowered,  more  low-grade  ore  will  be 
made  commercial,  and  the  life  of  the  mines  thereby  in- 
creased. The  company  will  be  in  a  position  to  pay  a 
substantial  bonus  to  the  man  who  has  gone  through  a 
course  to  make  his  average  day's  work  an  achievement 
in  which  every  move  has  been  made  to  count. 


Burma  Corporation,  Ltd. 

The  annual  meeting  of  the  Burma  Corporation,  Ltd., 
controlling  Burma  Mines.  Ltd.,  through  the  ownership 
of  721,813  shares  out  of  724,577  issued,  was  held  on 
Nov.  18,  1918,  and  at  it  the  report  for  the  year  ended 
Dec.  31,  1917,  was  presented.  Profits  of  the  Mines  for 
the  year  were  £144,108,  against  £58,155  for  the  previous 
year.  The  entire  amount  was  then  advanced  to  Burma 
Mines,  Ltd.,  to  meet  capital  expenditures.  The  Corpo- 
ration had  other  income  from  interest  and  transfer  fees 
of  £37,314  and  general  expenses  of  £22,898,  carrying 
forward  a  profit  of  £181,423  for  the  year.  The  Corpora- 
tion therefore  shows  on  its  balance  sheet  "shares  and 
interests  in  and  advances  to  subsidiary  and  connected 
companies"  (at  cost)  amounting  to  £1,277,339  and  cur- 
rent assets  of  £118,092.  On  the  other  side  are  current 
liabilities  of  £226,683;  6%  debentures,  £14,410;  963,749 
shares  (907,514  full  paid  at  £1),  £953,439;  premium  on 
shares,  £3,108,  and  a  profit-and-loss  balance  of  £197,791. 

No  such  summary,  however,  sufficiently  indicates  the 
wide  activities  of  Burma  Mines,  Ltd.  The  most  inter- 
esting point,  possibly,  is  the  decision  to  erect  a  zinc- 
distilling  and  sulphuric-acid  plant  in  India,  with  the 
aid  of  the  Indian  government.  The  terms  under  which 
that  government  will  advance  £200,000  at  5i%  are 
roughly  as  follows:  A  new  mining  lease  will  be  given 
running  for  30  years  and  providing  royalties  of  from 
2i  to  30%  of  the  value  of  the  ore  at  the  shaft-collar. 
The  interest  is  to  run  during  construction,  and  the  loan 
is  to  be  on  a  first  mortgage  on  the  new  plant,  secured 
by  collateral  by  the  Burma  Corporation,  Ltd.,  to  be  re- 


paid after  10  years  in  five  annual  instalments.  The 
company  is  to  enter  into  no  arrangement  tending  to  any 
monopoly  in  the  products  of  its  new  works,  and,  while 
any  of  the  loan  is  outstanding,  the  Indian  government 
may  purchase  its  own  requirements  at  price.s  as  low 
as  those  given  to  any  purchaser. 

Shipments  from  the  mine  amounted  to  78,750  tons  of 
ore  in  1917,  against  47,5S'8  in  19 16,  and  2819  tons  of 
washed  slag  and  210  tons  of  barytes  were  sent  to  the 
smelting  plant  in  1917,  against  18,492  tons  of  slag  in 
1916.  Refined  lead  production  increased  from  11,088- 
tons  in  1916  to  16,957  in  1917,  and  silver  from  105,603 
oz.  in  1916  to  1,525,844  oz.  in  1917.  (For  the  first 
half  of  the  current  year  production  was  10,387  ton.« 
of  lead  and  1,128,310  oz.  of  fine  silver,  showing  a  further 
increase  in  production. j  At  the  close  of  1917,  ore  re- 
serves were  estimated  at  4,138,000  tons,  assaying  24.6 
oz.  Ag,  27.2%  Pb,  and  18.9%  Zn,  against  3,644,000 
tons  of  practically  the  same  tenor  at  the  end  of  1916. 
(As  of  June  30,  1918,  ore  reserves  were  estimated  at 
4,299,888  tons.) 

In  the  Bawdwin  mines  6735  ft.  of  development  work 
was  completed  in  1917,  as  compared  with  8216  ft.  in 
1916.  Geological  studies  point  to  the  Shan  lode  and 
the  Chinaman  orebody  as  being  the  same,  separated  by 
the  Yunnan  fault.  The  ore  is  classified  as  follows: 
Lead-zinc  ore,  4,033,000  tons,  24.7  oz.  Ag,  27.4%  Pb, 
19.1%  Zn,  0.4%  Cu;  copper  ore,  105,000  tons,  21.0  oz. 
Ag,  19.9%  Pb,  8.8%  Zn,  8.9%  Cu.  In  computing  ore 
reserves  a  minimum  figure  of  20%  lead  plus  zinc  is 
assumed,  although  experiments  indicate  that  much  ore 
below  these  limits  may  prove  profitable.  Rill  stoping 
is  now  practiced  where  feasible ;  elsewhere  the  square-set 
method  is  used. 

Laurence  Addicks  has  been  retained  as  consulting 
metallurgical  engineer,  and  the  milling  process  has  been 
fully  reported  on  by  him. 


Registering  Engineers  in  Service 

The  professional  division  of  the  U.  S.  Employment 
Service  is  endeavoring  to  assist  experienced  technical 
ment  of  the  Army  and  Navy  to  find  places  in  reconstruc- 
tion work.  Officers  and  men  released  from  active  service 
are  being  registered  with  the  division,  and  placed  in 
touch  with  those  employers  who  can  best  make  use  of 
their  services.  The  record  of  each  man  is  carefully 
investigated  before  registration  is  permitted.  Com- 
munications should  be  addressed:  Professional  Division, 
U.  S.  Employment  Service,  16  East  42d  St.,  New 
York,  N.  Y. 

Barnes-King  Development  Co. 

The  quarterly  report  of  the  Barnes-King  Develop- 
ment Co.,  covering  the  months  of  July,  August  and 
September,  1918,  shows  that  5580  tons  of  ore  from  the 
North  Moccasin  property  was  milled,  3449  tons  from 
the  Piegan-Gloster  property,  and  5924  tons  from  the 
Shannon  property.  Grade  of  ore  treated  and  metal- 
lurgical recoveries  are  not  given.  Favorable  develop- 
ments are  reported  as  continuing  in  the  Shannon  mine. 
The  total  earnings  for  the  period  amounted  to  $73,- 
556.86,  indicating  a  net  profit  of  $55,703.77.  Dividends 
amounted  to  $40,000. 
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Australian  Transport  Facilities 


By  ROBERT  SLESSOR 


In  the  Commonwealth  of  Australia  the  question 
of  efficient  transportation  is  of  national  impor- 
tance. TJ nf ortunately ,  interstate  jealousies  and 
other  inexplicably  petty  hindrances  have  retarded 
progress  in  this  direction.  Insular  policies  in 
railway  engineering  resulted  in  the  adoption  of 
no  less  than  three  distinct  gages  on  the  different 
state  railway  systems.  Our  contributor  discusses 
sea  and  land  transportation  and  its  effect  on 
the  Australian  mining  industry;  forecasts  the 
greater  size  of  future  cargo  ships,  and  points  out 
that  increased  port  facilities  will  be  necessary. 
Now  that  Australia  has  entered  the  ranks  of  the 
steel-producing  countries  of  the  world,  an  addi- 
tional   incentive   for   development   is   at   hand. 


PRODUCTION  and  realization  costs  of  Australian 
base  metals  are  greatly  influenced  by  domestic 
transport  conditions.  The  long  Australian  coast- 
line provides  facilities  for  numerous  ports,  whence,  with 
proper  handling  and  railway  equipment,  goods  could 
be  cheaply  shipped.  A  glance  at  a  complete  Australian 
railway  map  shows  that  only  in  Queensland  has  any 
systematic  attempt  been  made  to  develop  coastal  ports 
and  the  country  behind  them.  Considering  the  coast 
line  from  Cooktown,  in  North  Queensland,  to  Geraldton, 
in  West  Australia — along  about  5000  miles  of  the  most 
inhabited  parts  of  the  commonwealth — there  are  only 
about  25  ports  with  railway  connections,  apart  from  the 
five  state  capitals.  Of  these,  Queensland  has  15.  The 
sixth  state,  Tasmania,  being  a  small  island,  is  well 
served  with  numerous  ports,  each  connected  with 
railways. 

Railway  Gage  Differences  Complicate 
Transportation  Problems 

Intercolonial  communication  is  cheaper  by  sea  than 
by  land,  even  with  the  present  abnormal  sea  freights; 
and  this  is  attributable  to  the  break  of  rail  gages.  The 
only  long  navigable  waterways  are  the  River  Murray 
and  its  tributaries.  These  waterways,  not  being  locked, 
are  navigable  only  for  small  boats  during  flood  time. 

The  subject  of  the  breaks  of  gage  in  Australian  rail- 
ways has  been  written  threadbare.  Owing  to  state 
jealousies  before  federation,  a  mixture  of  broad  (5  ft. 
3  in.),  standard  (4  ft.  8i  in.)  and  narrow  (3  ft.  6  in.) 
lines  has  resulted,  that  renders  intercolonial  transport 
slow  and  expensive.  Whether  a  system  of  privately 
owned  railways,  instead  of  all  state  lines,  would  have 
resulted  in  better  communications  is  now  too  late  to 
discuss.  The  commonwealth  railway  policy  is  to  gradu- 
ally obtain  lines  of  standard  gage  from  east  to  west  and 
north  to  south.  The  recently  completed  line  from  Port 
Augusta  to  Kalgoorlie  is  of  standard  gage  and  the  idea 
is  to  eventually  connect  Brisbane  with  Perth  by  a  stand- 
ard line. 

The  Brisbane- Wallangarra-Werris  Creek-Dubbo-Con- 
dobolin  -  Broken  Hill  -  Port  Augusta  -  Kalgoorlie  -  Perth 
route  is  incomplete,  so  far  as  construction  is  concerned, 


by  1000  miles.  Of  this,  however,  a  distance  of  about  650 
miles  is  traversed  by  narrow-gage  lines  which  only  need 
alteration  to  conform  them  to  the  standard.  Meanwhile, 
a  route  is  proposed  from  Brisbane,  via  Richmond  Gap, 
to  join  with  the  New  South  Wales  north-coast  line,  and 
so  via  Condobolin,  to  Broken  Hill  and  Port  Augusta. 
This  would  necessitate  only  about  200  miles  of  narrow- 
gage  alteration  between  Broken  Hill  and  Port  Augusta 
and  the  building  of  about  200  miles  of  standard-gage 
track.  The  line  from  Condobolin  to  Broken  Hill  is  con- 
structed for  120  miles,  and  this  connection  must  be 
made  in  order  that  goods  may  be  sent  from  Sydney  to 
Broken  Hill  by  rail. 

Broken  Hill  Supply  Frequently  Transshipped 

The  present  route  for  the  necessary  coal  supplies  to 
Broken  Hill  is  by  sea  from  New  South  Wales  to  Port 
Pirie,  and  thence  by  narrow-gage  rail  to  the  Hill. 
Trouble  with  the  coal  lumpers  at  Pirie  has  resulted  in 
partial  suspension  of  operations  at  the  Broken  Hill 
mines.  The  completion  of  the  Condobolin-Broken  Hill 
line  would  make  it  possible  to  send  coal  from  Lithgow 
or  Newcastle  to  the  Hill,  and  to  bring  back  lead  and  zinc 
concentrates.  The  pre-war  cost  of  shipping  these  to 
Sydney  and  Newcastle  via  Pirie  was  about  20s.  per  ton 
and,  with  the  probable  shortage  of  ships  after  the  war, 
it  may  be  cheaper  and  quicker  to  send  these  ores  by 
rail.  The  chief  mineral  products  to  be  transported  an- 
nually are:  Coal,  8,500,000  tons;  coke,  450,000  tons; 
lead  concentrate,  200,000  tons ;  zinc  concentrate,  450,000 
tons;  iron  ores,  250,000  tons;  copper  ores  and  blister, 
60,000  tons;  tin,  molybdenite,  tungsten  and  other  min- 
erals, somewhat  less  than  5000  tons.  Besides  these, 
timber,  machinery,  fluxes  and  other  materials  are  re- 
quired by  the  base-metal  mines  and  works.  Of  a  total 
of  about  10,000,000  tons  to  be  moved  in  connection  with 
the  mineral  industries,  approximately  4,000,000  goes  by 
sea,  and  the  remainder  by  rail.  With  a  post-war  con- 
tinuance of  shortage  of  ships,  the  outlook  for  cheaper 
transport  is  not  bright.  More  ports  should  be  opened 
by  building  interior  railways,  and  these  must  be  con- 
structed on  a  broader  and  more  scientific  plan,  and 
selfish  interests  must  be  disregarded. 

Standardization  of  Railways  Imperatu'e 

The  railway  problem,  of  course,  is  of  greater  impor- 
tance in  Australia  for  the  pastoral  and  agricultural  in- 
dustries than  for  the  mineral  industries.  The  question 
has  been  ably  discussed  in  papers  on  the  commonwealth 
railway  policy,  published  by  the  Victorian  Institute  of 
Civil  Engineers.  The  internal  transport  problem  is 
also  bound  up  with  that  of  overseas  imports  and  exports. 
During  the  next  decade  it  is  likely  that  ovei'sea  ships 
will  be  exceptionally  large  and  of  very  deep  draft.  They 
will  probably  stop  at  only  one  or  two  suitable  ports,  and 
transship  to  a  number  of  smaller  boats  running  to  the 
other  ports.  Only  a  few  ports  in  Australia  can  take 
vessels  of  exceptionally  deep  draft.  These  are  Glad- 
stone, Port  Stephens,  Hobart,  and  Albany.  None  pos- 
sess facilities  for  quick  handling  of  cargo  such  as  are 
found  in  European  and  American  ports. 
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Operations  at  the  base-metal  mines  are  restricted  by 
high  transport  costs  on  imports  of  coke  and  conl,  and 
on  exports  of  lead  and  copper.  Cloncurry,  North  Queens- 
land, being  the  most  remote  region  from  prese^'-t  coke- 
making  centers,  may  be  taken  as  an  example.  This  dis- 
trict is  today  the  largest  copper  region  in  the  country, 
and  the  one  that  gives  the  most  promise  of  future  de- 
velopment. Coke  costs  about  £5  per  ton  there,  yielding, 
on  burning,  from  12  to  18%  ash,  and  the  average  price 
at  the  ovens,  in  1917,  was  25s.  It  therefore  costs  75s. 
to  carry  one  ton  of  coke  from  Bulli,  New  South  Wales, 
to  Cloncurry,  North  Queensland,  about  2000  miles  by 
rail  and  sea;  and  this  cost  is  in  addition  to  the  loss 
arising  from  high  wastage  due  to  several  handlings. 
Coke  in  1913  averaged  14s.  per  ton  at  the  ovens,  whereas 
coal  was  6s.  8d.  per  ton,  in  1913,  and  16s.  per  ton,  in 
1917,  at  pit  (1917  report  of  the  New  South  Wales  Mines 
Department). 

The  future  of  the  Cloncurry  mines  would  seem  to  be 
bound  up  largely  with  the  successful  use  of  wet  mills, 
and  leaching  in  large  central  plants,  together  with  pro- 
duction of  fire-refined  copper  at  suitable  places,  such 
as  at  Bowen.  The  selection  of  improved  methods  can 
well  be  left  in  the  hands  of  those  now  at  the  head  of 
the  base-metal  mines.  At  Lyell,  Mount  Morgan,  and 
Wallaroo,  increased  attention  is  being  given  to  milling, 
flotation,  and  leaching  at  the  plants  already  at  work, 
in  anticipation  of  utilizing  the  low-grade  ores,  whereas 
Broken  Hill  and  Port  Pirie  still  lead  in  milling  and 
smelting  the  lead  ores. 

Now  that  Australian  steel  works  can  provide  excel- 
lent material,  the  state  and  federal  government  can 
cheapen  land  and  sea  transport  by  building  more  rail- 
ways and  ships.  The  cheapening  of  coke  and  coal,  and 
the  improvement  of  labor  efficiency,  are  the  harder 
problems. 

Joint  for  Concrete  Pressure  Pipe* 

The  need  of  steel  and  iron  for  war  operations  has 
attracted  attention  to  the  varied  uses  of  concrete. 
Reinforced-concrete  pipe  is  now  used  for  water  lines 
in  which  it  is  necessary  to  provide  for  considerable 
pressure.  Variations  in  temperature  demand  proper 
provision  for  contraction  and  expansion. 

The  Lock  Joint  Pipe  Co.,  of  East  Orange,  N.  J.,  has 
developed  a  joint  for  reinforced-concrete  pressure  pipe, 
details  of  which  are  shown  in  the  accompanying  illus- 
trations. The  bell  and  spigot  ends  of  the  pipe  have 
cast-iron  annular  rings,  previously  faced  to  a  true  circle 
on  those  parts  which  come  in  contact  with  a  lead 
gasket  used  to  seal  the  joint.  This  gasket  consists  of  a 
thin  round  lead  pipe  into  which  has  been  drawn  a  fiber 
core  compressed  by  the  act  of  drawing.  The  pipe  gasket 
is  then  flattened  by  passing  through  suitable  rolls 
turned  into  a  circle,  and  soldered  to  the  exact  diameter 
required.  The  ga.sket  is  placed  in  the  bell  end  of  the 
pipe  just  previous  to  the  insertion  of  the  spigot  end 
of  the  adjoining  pipe,  as  shown  in  the  upper  of  the 
sketches.  As  this  spigot  is  pressed  home,  it  compresses 
the  gasket  until  the  latter  occupies  the  shape  and  posi- 
tion shown  in  the  lower  sketch.  In  this  way,  one  side 
of  the  gasket  is  forced  against  the  square  shoulder 
and  into  a  partly  dovetailed  space,  thereby  producing  a 

•Kxcerpt   from    "Concrete    In    Arfhlt<?oture   an'l    Knglneerlng." 


greater  thickness  of  gasket  at  this  point  than  at  the 
other  edge  nearest  the  outside  joint.  This  extra  thick- 
ness prevents  the  gasket  from  being  withdrawn  from  its 
seat  when  the  pipe  contracts  as  a  result  of  a  drop  in 
temperature. 

/Leae/  Oas/rs^f-  wjth  Fibre  Gore 


JOINT   FOR   REINFORCED-CONCRETE   PRESSURE    PIPE 

This  system  has  been  tested  to  110  lb.  hydraulic  pres- 
sure per  sq.in.,  the  pipe  joint  opened  as  would  be 
the  case  if  the  pipe  contracted,  the  pipe  deflected  as 
much  as  7° — all  changes  while  under  pressure — without 
developing  leakage. 


Negligence  Imputable  to  Employer 

By  a.  L.  H.  Street* 

In  the  process  of  rewinding  the  cable  of  a  mining 
hoist  on  the  drum,  a  hoistman  loosened  the  clutch  band 
which  acted  as  a  brake.  After  the  cable  was  rewound, 
the  clutch  band  was  not  tightened  by  him,  nor  by  the 
hoistman  who  came  on  duty  with  the  succeeding  crew. 
Plaintiff's  husband  was  a  member  of  the  second  crew, 
and  when  the  second  hoistman  undertook  to  lower  him 
and  other  miners  in  a  bucket,  the  cable  unwound  so 
rapidly  that  the  men  were  placed  in  peril,  owing  to 
improper  adjustment  of  the  clutch  band.  Realizing 
the  imminence  of  peril,  plaintiff's  husband  grasped  a 
beam  in  the  shaft,  from  which  he  fell  to  the  bottom, 
and  was  killed.  The  other  men  were  saved  through  a 
stopping  of  the  cable  before  the  bucket  reached  bottom. 

Plaintiff  sued  the  employing  mining  company  for 
damages,  and  recovered  judgment  before  the  United 
States  District  Court  for  the  District  of  Idaho.  Affirm- 
ing this  judgment  the  United  States  Circuit  Court  of 
Appeals,  Ninth  Circuit,  holds  that  the  jury  was 
warranted  in  finding  that  decedent  was  not  guilty  of 
contributory  negligence  in  attempting  to  escape  from 
the  peril  to  which  he  was  exposed,  and  that  negligent 
failure  of  the  hoistmen  to  have  the  clutch  band  in 
proper  condition  before  the  men  were  lowered  in  the 
bucket  must  be  attributed  to  the  employer,  who  rested 
under  a  non-delegable  legal  duty  to  provide  reasonable 
safe  appliances  where  the  safety  of  his  employees  was 
involved  (Witkouski  vs.  Consolidated  Interstate-Calla- 
han  Mining  Co..  2h9  Federal  Reporter,  833). 


The  Enormous  Strength  of  Ferro-Concrete  has  been  fre- 
quently demonstrated  during  the  war.  Steel  cupolas  have 
often  been  blown  to  pieces  by  means  of  hij?h  explosive 
shells,  whereas  ferro-concrete  has  escaped  serious  damage. 
In  one  part  of  Northern  France  a  reservoir  80  ft.  long  by 
40  ft.  wide  and  12  ft.  deep  and  supported  on  slender 
pillars  was  subjected  to  gunfire.  The  columns  were  blown 
away  and  the  reservoir  fell  to  the  ground,  escaping  injury 
except  for  a  few  holes  and  cracks. 


•Attorney  at  law,  820   Security  RUIb.,   Minnciipolis,  Minnesota. 


December  28,  1918 


ENGINEERING  AND  MINING  JOURNAL 


1115 


Taxation  of  Land  and  Underlying  Deposits 


By  CHESLA  C.  SHERLOCK* 


L 


AND  is  the  most  common  basis  for  taxation,  and  it 
has  long  been  recognized  that  the  ordinary  taxation 
'of  the  surface  carried  with  it  the  taxation  of  the 
entire  property,  extending  to  a  vague  point  somewhere 
near  the  center  of  the  earth. 

Modern  mining  practices  have  injected  complications 
into  this  theory.  It  is  not  infrequently  found  that  the 
ovimer  of  the  surface  is  one  person  and  the  owner  of 
the  mineral  deposits  under  the  surface  another.  The 
owner  of  the  surface  may  be  a  farmer  and  have  no  in- 
terest in  the  deposits  of  mineral  that  lie  beneath  the 
surface.  He  may  have  conveyed  all  this  interest  to  an- 
other person. 

Naturally,  in  such  a  situation,  the  contention  would 
be  raised  by  the  owner  of  the  surface  that  it  was  unfair 
for  him  to  have  to  pay  taxes  on  the  mineral  interests 
owned  by  another.  Furthermore,  the  mineral  interest 
might  greatly  increase  the  assessable  value  of  the  tract. 
Was  it  fair  to  allow  the  owner  of  the  mineral  to  escape 
payment  of  taxes,  and  to  require  the  owner  of  the  sur- 
face to  be  assessed  in  proportion  to  the  value  of  the 
material  under  the  surface  which  did  not  belong  to  him? 

The  courts  readily  realized  that  the  old  theoretical  di- 
vision of  land,  by  vertical  planes,  was  unjust  in  such 
cases.  In  many  instances  it  worked  a  substantial  loss 
on  the  taxing  power,  because  of  the  inability  of  the  tax- 
ing authority  to  assess  and  tax  the  mineral  matter  sepa- 
rately and  independently. 

The  courts  had  previously  held  that  two  persons 
might,  at  the  same  time,  be  the  ov^mers  of  real  property 
in  the  same  division  of  land,  in  conformity  with  the 
governmental  description;  that  it  was  possible  for  the 
owner  of  the  surface  to  sell,  grant,  and  convey  the  min- 
eral deposits  under  the  surface  to  another,  and  that 
such  a  conveyance  would  vest  an  estate  in  the  purchaser 
of  such  mineral  deposits. 

Having  reached  this  conclusion,  it  was  not  illogical 
for  the  courts  to  hold  that  it  was  possible  to  divide  land 
horizontally  as  well  as  vertically — that  one  person 
might  ovm  the  surface  and  another  the  minerals  under 
the  ground ;  and  that  each  estate  was  subject  to  taxation 
(Northern  P.  R.  Co.  vs.  Mjeld  (1913),  48  Mont.  287, 
137  Pac.  386). 

It  is  a  well-settled  rule  of  law  that  the  fee  in  the 
mineral  may  be  severed  from  the  fee  in  the  surface,  by 
properly  executed  instrument,  and  that  when  this  has 
been  accomplished  the  separated  interests  may  be  as- 
sessed and  taxed  to  each  owner  as  real  property. 

In  this  connection  the  following  cases  may  be  referred 
to  as  authority:  Re  Major,  134  III.  19,  24  N.  E.  973; 
Sholl  Bros.  vs.  People,  194  III  24,  61  N.  E.  1122;  Stuart 
vs.  Com.,  94  Ky.  595,  23  S.  W.  367;  Smith  vs.  N.  Y.,  68 
N.  Y.  552;  Logan  vs.  Washington  Co.,  29  Penn.  373;  San- 
derson vs.  Scranton,  105  Penn.  469;  Waterman  vs.  Davis, 
66  Vt  83,  28  Atl.  664;  Low  vs.  County  Court,  27  W. 
Va.  785. 

The  real  difficulty  does  not  seem  to  be  present  in  a 
clear-cut  case  where  the  mineral  in  the  estate  has  been 
absolutely  granted  to  another,  but  arises  in  determin- 


•Box  84,  Univjersity  Place  Station,  Des  Moines,   Iowa. 


ing  whether  a  separate  estate  has  been  created  in  the 

mineral,  or  only  a  lease  made,  and  the  absolute  estate 
in  the  mineral  retained  by  the  owner  of  the  surface. 

Where  the  instrument  conveying  the  right  to  the  min- 
erals in  the  land  is  construed  as  a  mere  lease,  which 
does  not  dissever  the  fee  in  the  mineral  from  the 
fee  in  the  soil  or  surface,  it  may,  by  reason  of 
local  statute,  be  taxed  as  personal  property,  but 
it  cannot  be  taxed  as  real  property.  Such  was  the 
decision  in  a  case  where  the  instrument  was  construed 
to  be  a  mere  lease  and  not  a  conveyance  of  the  mineral 
in  situ  (Jones  vs.  Wood,  9  Ohio  C.  C.  560;  also  54  Ohio 
St.  627,  47  N.  E.  1119). 

In  a  Vermont  case,  an  instrument  giving  a  person 
the  right  to  enter  upon  land,  and  open  and  test  slate 
rocks,  and,  if  suitable  material  were  found,  to  manufac- 
ture roofing  slate  therefrom  until  the  rock  was  ex- 
hausted— such  party  agreeing  to  pay  a  specified  rent, 
and  the  owner  of  the  land  reserving  all  that  is  not 
needed  for  working  the  quarry — was  held  to  be  a  lease 
creating  no  interest  in  land  which  is  taxable  to  the 
lessee  as  such  (Hughes  vs.  Vail,  57  Vt.  41). 

In  a  Federal  case  it  was  held  that  the  conveyance  of 
a  fractional  undivided  interest  of  oil,  gas,  and  other 
minerals  under  a  tract  does  not  sever  the  ownership  of 
the  minerals  in  situ  from  the  title  to  the  soil,  and  is, 
therefore,  not  subject  to  separate  assessment  as  real 
estate   (Barnes  vs.  Bee,  138  Fed.  476). 

The  manner  in  which  the  severance  of  the  fee  in  the 
mineral  from  the  fee  in  the  surface  is  accomplished 
is  immaterial.  It  may  be  either  by  deed  or  by  lease. 
This  view  was  not  always  entertained  by  the  courts, 
however,  and  it  was  formerly  thought  necessary  to  have 
the  severance  by  deed  only. 

In  a  Kentucky  case,  the  court  said:  "It  is  contended, 
however,  that  the  oil  in  situ,  being  a  part  of  the  realty, 
cannot  be  severed  therefrom  except  by  deed.  It  is  ad- 
mitted that  the  leases  held  by  the  appellees  are  of  the 
usual  kind.  They  give  to  appellees  the  right  to  drill 
and  operate  for  oil  and  gas  for  a  definite  term  of  years ; 
and  in  case  oil  or  gas  is  found  in  paying  quantities,  to 
continue  said  operations  so  long  as  same  is  found  in 
quantities  that  pay.  .  .  .  Why,  then,  say  that  a  deed 
is  necessary  to  sever  the  oil  from  the  realty,  when  the 
lease  accomplishes  the  same  result?  During  the  con- 
tinuance of  the  lease  the  ownership  of  the  oil  or  gas 
is  vested  in  the  lessee;  and,  as  the  lease  continues  so 
long  as  oil  or  gas  may  be  found  in  paying  quantities, 
does  not  the  lessor  part  with  his  title  to  the  oil  in  situ 
for  all  practical  purposes?  We  therefore  conclude  that 
the  form  of  contract  is  immaterial,  and  that  it  makes 
no  difference  whether  the  oil  or  gas  privileges  be  con- 
veyed by  deed  or  lease,  so  long  as  the  effect  of  the  in- 
strument is  to  vest  in  the  lessee  all  property  rights  to 
the  oil  or  gas  that  may  be  found  in  paying  quantities  on 
the  leased  premises"  (Wolfe  County  vs.  Beckett,  105 
S.  W.  447). 

There  is  no  question  that  interests  of  this  nature  are 
taxable,  but  the  dispute  arises  as  to  whether  they  are 
taxable  as  land  or  as  personal  property.    Said  one  court: 
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"The  owner  may  convey  any  part  of  real  estate.  He  may 
convey  some  particular  deposit  or  stratum,  and  retain 
the  surface;  or  he  may  convey  a  part  or  all  of  the  min- 
eral strata  or  deposits,  and  retain  the  surface.  Such 
strata  or  deposits  are  land."  It  follows  that,  if  they  are 
land,  they  are  taxable  as  land. 

Where  the  right  to  the  minerals  is  granted  for  a  fixed 
term,  there  seems  to  be  no  issue  so  long  as  the  interest 
granted  is  land,  whether  the  grant  be  by  deed  or  lease. 
Said  one  court:  "The  minerals  and  the  surface  inter- 
ests may,  by  separate  conveyance,  become  separate 
pieces  of  real  estate,  and  held  by  different  persons; 
each  estate  may  be  separately  seized  and  sold  by  execu- 
tion; and  each  may  be  defeated  by  the  statute  of  limi- 
tations as  any  other  real  estate.  The  mineral  estate 
when  severed  by  conveyance,  being  separate  real  estate, 
may  be  taxed  as  other  real  estate"  (Kincaid  vs.  Mc- 
Gowan,  88  Ky.  91,  13  L.  R.  A.  289). 

In  a  Minnesota  case,  the  question  arose  as  to  what 
land  was  included  in  the  description  used  in  the  tax  pro- 
ceedings. Said  Justice  Vanderburgh :  "The  title  of  each 
party  being  of  record,  it  will  not  be  presumed  that  the 
separate  property  of  the  different  parties  is  embraced 
under  one  general  description  in  tax  proceedings,  if  the 
same  may  be  applied  and  limited  to  the  land  of  one,  and 
not  to  that  of  the  other.  The  description,  when  ap- 
plied to  the  subject  matter  ...  is  susceptible  of  the 
construction  claimed  for  it  by  the  defendant.  An  oppo- 
site construction  would  be  misleading  .  ,  .  and 
ought  not  therefore  to  be  upheld." 

The  effect  of  this  is  not  to  include  the  mineral  rights ; 
and  a  judgment  against  the  surface  owner,  under  a  tax 
proceedings,  cannot  be  held  to  have  included  therein  the 
land  of  the  owner  of  the  fee  in  the  mineral.  As  one 
court  said:  "It  is  nevertheless  true  that  the  land  of 
one  person  should  not  pay  the  taxes  that  ought  properly 
to  be  paid  by  the  land  of  another.  The  judgment  in  the 
tax  proceedings  does  not  affect  the  mineral  estate  of 
plaintiff,  because  that  estate  was  not  described  in  the 
proceedings"  (Washburn  vs.  Gregory  Co.,  125  Minn. 
^91,  H7  N.  W.  706,  1914). 


springs  force  the  shoes  against  the  brake  wheel  and 
bring  the  motor  quickly  and  smoothly  to  rest  without 
shock  or  jar.  The  compression  exerted  by  the  springs 
can  be  easily  adjusted  so  that  any  holding  or  retarding 


New  Design  of  Magnetic  Brakes 

The  principle  of  the  type  of  magnet  which  has  been 
successfully  incorporated  in  the  design  of  magnetic 
controllers  by  the  Westinghouse  Electric  and  Manu- 
facturing Co.,  of  East  Pittsburgh,  Penn.,  has  been  em- 
ployed by  the  company  in  a  new  design  of  magnetic 
brakes,  just  developed  for  use  with  mill,  crane,  and 
hoist  motors.  The  use  of  a  clapper-type  magnet  elim- 
inates all  movable  parts  within  the  coil,  and  the  conse- 
quent wear,  sticking,  or  damage  to  insulation. 

The  new  brake  is  markedly  quick  in  operation.  It 
responds  by  an  almost  instantaneous  release  when  the 
power  is  applied.  This  is  attributable  to  the  design  of 
the  operating  magnet,  which  gives  high  initial  pull  and 
a  small  distance  of  travel  (i  to  1  in.).  When  voltage  is 
impressed  on  the  motor,  the  magnet  is  energized  and 
the  armature  lever  overcomes  the  pressure  of  the  com- 
pression springs  through  a  toggle,  and  releases  the 
brake-shoe  grip  on  the  brake  wheel.  While  the  magnet 
remains  energized  the  brake  wheel  is  allowed  to  rotate 
freely.  As  soon  as  the  current  is  shut  off  from  the 
motor,  the  brake  magnet  releases,  and  the  compression 


WESTINGHOUSE   MAGNETIC   BRAKE 

torque,  up  to  the  full  capacity  of  the  brake,  can  be  ob- 
tained for  equal  braking  effort  for  both  directions  of 
rotation.  Simple  means  for  making  adjustment  for 
shoe  wear  are  provided. 

In  case  adjustments  for  shoe  wear  should  be  neg- 
lected, a  safety  feature  has  been  introduced  which  as- 
sures that  the  magnet  will  not  release  the  grip  on  the 
brake  wheel.  This  insures  proper  brake  operation  and 
the  elimination  of  accidents  due  to  the  slippage  of  the 
brake  wheel.  The  simplicity  and  accessibility  of  the 
few  parts  of  the  brake  are  shown  in  the  illustration. 


British  Iron  and  Steel  Prices  Regulated 

The  Minister  of  Munitions  in  Great  Britain  is  fixing 
export  prices  of  pig  iron  applicable  to  all  exports  while 
existing  maximum  prices  for  home  delivery  remain  in 
force,  Consul  General  Skinner  cabled  from  London  on 
Dec.  3.  New  maximum  prices  are  also  being  fixed  for 
steel  for  delivery  in  the  United  Kingdom  from  Feb,  1. 
The  ministry  stated  that  though  the  government  was 
practically  sole  purchaser  of  iron  and  steel  products, 
prices  were  stabilized  by  paying  direct  to  makers  a 
subsidy  representing  increased  costs  due  to  war  condi- 
tions. As  the  government  no  longer  is  sole  purchaser, 
it  is  desirable  to  place  the  industry  on  an  economic  basis, 
but  because  the  immediate  withdrawal  of  all  subsidies 
would  seriously  prejudice  the  resumption  of  ordinary 
commercial  work,  the  government  has  decided  to  remove 
them  in  two  stages.  Subsidies  applicable  to  steel  mak- 
ing will  be  removed  Jan.  31 ;  those  applicable  to  pig  iron 
will  continue  to  Apr.  30.  It  is  not  intended  that  gov- 
ernment subsidies  should  be  used  to  enable  exports  to 
be  made  at  less  than  full  cost,  and  therefore  the  gov- 
ernment will  levy  as  drawback  on  exported  iron  and 
steel  the  difference  between  home  and  export  prices. 


Flake  graphite  was  produced  almost  exclusively  in 
Ceylon  up  till  1913,  and  the  output  averaged  from  30,000  to 
40,000  tons  annually.  Madagascar  started  in  competition  in 
1907  with  a  production  of  8  tons,  which  was  increased  by 
1911  to  1246  tons,  by  1913  to  6313  tons,  and  by  1916  to 
25,489  tons.  The  Madagascar  deposit  is  found  distributed 
throughout  an  extensive  crystalline  schist  formation  cover- 
ing an  immense  area,  and  the  graphite  reserves  are  said  to 
be  enormous. 
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The  Elimination  of  Gelatinous  Silica  in  the 
Hydrometallurgy  of  Zinc* 


It  is  well  knovm  that  in  the  hydrometallurgical 
treatment  of  zinc  ores  the  presence  of  gelatinous 
silica,  at  certain  stages  of  the  process,  interferes 
seriously  with  the  efficiency  of  operations.  Such 
troubles  have  been  experienced  at  a  number  of 
metallurgical  plants;  and  the  folloxoing  descrip- 
tion of  a  new  modification  in  treatment,  invented 
by  F.  Laist,  the  manager  of  the  Washoe  reduc- 
tion works  of  the  Anaconda  Copper  Mining  Co., 
outlines  an  interesting  method  of  improving  re- 
sults by  the  elimination  of  this  undesirable  prod- 
uct. The  last  word,  however,  has  not  been  said 
in  this  connection,  and  it  is  understood  that 
further  improvements  in  the  process  have  been 
made  since  the  filing  of  the  patent  applications. 

A  DESCRIPTION  of  procedure  embodying  the  new 
Laist  modified  method  of  zinc  recovery,  where- 
■  by  difficulties  in  treatment,  arising  from  the 
presence  of  gelatinous  silica,  are  overcome,  and  an  in- 
creased yield  of  metal  is  obtained,  follows: 

Concentrates  containing,  for  example,  about  33% 
zinc,  8%  lead,  20%  iron  and  6%  insoluble  matter,  the 
last  comprising  about  4.5%  silica  and  1.5%  alumina, 
are  roasted  in  multiple  hearth  furnaces  to  oxidize  the 
sulphides  into  oxides  and  sulphates.  The  roasted 
product,  or  calcine,  is  then  leached  with  a  solution  con- 
taining 8  to  9%  of  sulphuric  acid,  this  solution  in  a 
repetition  of  the  process  being  the  depleted  electrolyte 
from  the  cells  in  which  the  zinc  is  electrolytically  pre- 
cipitated. 

Usually,  approximately  five  tons  of  leaching  solution 
is  used  per  ton  of  calcine.  The  resulting  solution  is  then 
neutralized  or  nearly  neutralized  with  calcine,  and  there- 
after a  small  proportion  of  limestone  is  customarily 
added.  The  effect  of  this  limestone  addition  is  to  es- 
tablish a  slightly  alkaline  condition  in  the  liquor,  and 
thereby  to  precipitate  in  gelatinous  form  any  silica 
which  has  been  dissolved  during  the  acid  treatment. 
Practically,  it  is  necessary  to  effect  complete  precipita- 
tion of  the  silica  at  this  point,  as  it  will  otherwise  sepa- 
rate during  later  operating  stages  and  occasion  much 
trouble.  The  precipitation  of  silica  may  be  rendered 
even  more  complete  by  adding  to  the  pulp,  after  the 
limestone  addition,  a  small  amount  of  zinc  dust.  This 
reagent,  either  in  the  presence  or  the  absence  of  copper 
salts,  is  effective  for  precipitating  residual  traces  of  dis- 
solved silica.  In  the  presence  of  copper  salts  the  cement 
copper  is,  of  course,  the  active  reagent. 

The  above-described  operations  of  neutralizing  the 
liquid  and  precipitating  the  silica  are  conveniently  per- 
formed in  Pachuca  tanks  with  thorough  stirring.  At 
this  point  the  solution  should  carry  at  least  80%  of  the 
zinc  content  of  the  original  calcine.  The  contents  of 
the  Pachuca  tanks  are  now  discharged  into  Dorr  thick- 
eners, and  the  thickened  product,  with  the  precipitated 


•Abstracted  from  specifications  of  Letters  Patent   Nos.  1,281,031 
and  1,281,032,  U.  S.  Patent  Office. 


matter,  passes  to  the  filters.  The  filtrate,  together  with 
the  overflow  from  the  Dorr  thickeners,  is  a  zinc  solu- 
tion usually  containing  small  amounts  of  copper  and 
cadmium.  These  metals  are  precipitated  by  zinc  in 
dust  or  other  suitable  form,  and  the  solution  is  clarified 
by  settling  or  filtration  and  passed  to  the  electrolytic 
cells.  The  entering  electrolyte  is  a  neutral  solution  con- 
taining about  8%  of  zinc  in  the  form  of  sulphate;  the  de- 
pleted electrolyte  flowing  from  the  electrolytic  cells  con- 
tains about  2%  of  zinc  as  sulphate,  with  about  8  to  9% 
of  sulphuric  acid,  and  is  returned  to  the  leaching  tanks, 
as  mentioned  above.  Lead  anodes  may  be  used,  and  the 
current  conditions  are  preferably  those  which  have  be- 
come standard  in  this  operation. 

In  the  practice  of  the  above-outlined  process  a  filter 
cake  is  obtained  which  comprises  the  insoluble  matter 
from  the  ore  and  the  precipitated  gelatinous  silica. 
This  is  in  the  form  of  a  wet  cake,  ordinarily  containing 
42  to  45%  of  moisture,  which  is,  of  course,  a  rich  zinc- 
sulphate  solution.  It  is  impossible  to  wash  the  cake  free 
from  zinc  with  an  amount  of  water  within  practicable 
limits,  and  the  losses  at  this  point  may  attain  15''r  of 
the  zinc  content  of  the  ore. 

Efforts  have  been  made  to  reduce  this  loss  by  remov- 
ing the  leach  liquor  from  the  residue  before  neutraliz- 
ing and  while  still  containing  about  0.5%  of  acid.  The 
acid  pulp  was  passed  through  thickeners  and  filters,  and 
yielded  a  dry,  sandy  cake,  containing  only  about  20%  of 
moisture,  and  readily  washed.  However,  the  subsequent 
treatment  of  the  acid  solution  with  calcine,  limestone, 
and  zinc  dust  yielded  an  unworkable  precipitate  of  gel- 
atinous silica,  this  precipitate  being  slimy,  slow-settling, 
and  producing  a  cake  containing  up  to  80%  of  moisture. 
The  necessity  of  precipitating  the  gelatinous  silica  in 
presence  of  the  sandy  ore  residue  was  therefore  estab- 
lished. 

According  to  the  present  invention,  the  mechanical 
difficulties  due  to  the  precipitation  of  gelatinous  silica, 
as  well  as  the  excessive  losses  of  zinc  occasioned  thereby, 
are  avoided  by  proceeding  substantially  as  follows: 

The  silica  is  precipitated  in  presence  of  the  ore  pulp, 
preferably  in  the  manner  first  described  above,  that  is, 
by  successive  additions  of  calcine,  limestone,  and  zinc 
dust,  if  required,  the  latter  either  with  or  without  cop- 
per salts.  The  subsequent  operations  of  thickening  and 
filtration  are  easily  carried  out  in  apparatus  of  standard 
type,  but  yield,  as  above  stated,  a  filter  cake  of  high 
moisture  content. 

This  filter  cake,  which  may  be  termed  the  "primary 
filter  cake,"  and  which  need  not  be  washed,  is  discharged 
from  the  press  and  dried  or  gently  calcined  at  a  tem- 
perature sufficiently  high  to  effect  dehydration  of  the 
silica,  as  well  as  the  hydroxides  of  aluminum  and  iron, 
a  temperature  of  about  150°  C.  being  suitable.  These 
compounds  are  thereby  rendered  insoluble  in  water  or 
dilute  acids,  and  are  also  converted  into  a  granular  con- 
dition which  lends  itself  readily  to  filtration,  the  zinc 
remaining  soluble.  The  dried  residue  is  now  leached 
with  a  sufficient  quantity  of  acidified  solution,  so  that, 
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after  the  leaching:  is  completed,  a  small  excess  of  acid 
may  remain.  An  8%  solution  of  sulphuric  acid  is  suit- 
able for  this  puipose. 

The  pulp  is  now  settled  or  thickened  and  washed.  The 
washinjj  is  readily  accomplished  in  the  filter,  and  the 
residue,  termed  the  "secondary  filter  cake"  is  sandy  or 
granular.  The  filtrate  from  the  secondary  filters,  with 
the  overflow  from  the  secondary  settling  tanks,  is  acid, 
and  i?  returned  to  the  primary  leaching  tanks,  being 
introduced,  preferably,  just  before  the  final  neutraliza- 
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THE  I^AI.ST  MODIFICATION  OF  ZINC-ORE  TREATMENT 

tion  with  calcine  or  limestone.  This  modification  is 
illustrated  diagrammatically  in  Fig.  1,  shown  herewith. 
In  an  alternative  method,  as  shov^m  in  Fig.  2,  the  solu- 
tion from  the  filter,  with  the  overflow  from  the  Dorr 
thickeners,  is  a  zinc  solution  usually  containing  small 
amounts  of  copper  and  cadmium.  These  metals  are  pre- 
cipitated by  zinc  in  dust  or  other  suitable  form,  the 
solution  clarified  by  settling  or  filtration  and  passed  to 
the  electrolytic  cells.  The  entering  electrolyte  is  a 
neutral  solution  containing  about  8%  of  zinc  in  the  form 
of  sulphate.     The  depleted  electrolyte  flowing  from  the 


elsctroly'ric  cells  contains  about  2%  of  zinc  as  sulphate, 
lO^jether  wifh  about  8  to  9^o  of  sulphuric  acid,  and  is 
returned  to  the  leaching  tanks  as  mentioned  above.  Lead 
anodes  may  be  used,  and  the  current  conditions  are 
preferably  those  which  have  now  become  standard  in 
this  operation. 

The  above-described  process  also  produces  a  filter 
cake,  which  comprises  the  insoluble  matter  from  the 
ore  and  the  precipitated  gelatinous  silica,  the  preferred 
method  for  the  recovery  of  the  zinc  comprising  purifica- 
tion by  treatment  with  zinc  in  dust  or  other  suitable 
form,  clarification  by  settling  or  filtration,  or  both,  and 
electrolysis  with  insoluble  anodes,  as,  for  example,  lead. 
It  has  been  found  practicable,  even  with  this  dilute 
solution,  to  recover  economically  75%  or  upward  of  the 
zinc  content  by  electrolytic  precipitation.  The  spent 
electrolyte  may  either  be  discarded  or  worked  up  by  any 
appropriate  method  for  its  residual  zinc  content. 


Concrete  Road  Construction*^^ 

Successful  concrete  road  construction  requires,  first, 
proper  preparation  of  a  foundation  of  sub-grade.  This 
usually  calls  for  compacting  the  soil  where  the  concrete 
is  to  be  laid,  and  draining  the  roadbed  so  that  water 
will  not  remain  under  the  concrete  slab.  Concrete  is 
placed  on  the  foundation  in  one  layer  or,  sometimes,  two 
layers  or  courses.  A  one-course  concrete  road  consists 
of  a  relatively  rich  concrete  mixture  throughout.  A 
two-course  concrete  road  consists  of  a  somewhat  leaner 
mixture  for  a  base,  with  a  richer  top  or  wearing  course, 
applied  before  the  concrete  in  the  base  has  begun  to 
harden. 

Sometimes  reinforcement  in  the  form  of  wire  fabric 
or  steel  rods  is  imbedded  in  the  concrete.  This  assists 
to  prevent  slabs  from  cracking  and  aids  in  keeping 
cracks  which  do  form  from  opening  to  any  appreciable 
extent.  High-wearing  quality  of  the  concrete  results 
from  using  properly  graded,  clean,  hard  sand  and 
crushed  rock  or  pebbles.  These  must  be  combined  with 
Portland  cement  in  definite  proportions,  mixed  in  a 
power-operated  batch  mixer  with  an  amount  of  water 
to  produce  a  stiff,  plastic  consistence,  then  placed  on  the 
sub-grade  and  struck  off  with  a  templet  or  strikeboard, 
so  shaped  that  the  surface  of  the  pavement  will  have  the 
desired  crown.  After  rolling  with  a  light  metal  roller, 
to  compress  and  remove  excess  water  used  in  mixing, 
the  concrete  is  finished  by  seesawing  a  belt  to  and  fro 
and  along  the  pavement,  leaving  a  true,  even,  gritty, 
dense  surface.  When  hardened  sufficiently  to  prevent 
pitting  or  marking,  the  surface  is  sprinkled  with  water, 
then  covered  with  two  inches  or  more  of  moist  sand  or 
earth,  which  is  kept  wet  by  sprinkling  for  from  ten  days 
to  two  weeks  to  prevent  the  concrete  from  drying  out 
too  rapidly.  Under  no  circumstances  should  a  concrete 
road  be  put  in  use  until  it  is  14  days  old,  and  in  cool 
weather  a  longer  time  must  be  allowed. 


Serbian  Copper  Mines. — The  copper  mines  of  Maidan- 
Pek,  in  Serbia,  which  belong  to  a  J'rench  company,  have 
recently  been  exploited  by  the  Austrians,  who  about  mid- 
summer were  contemplating  an  increase  in  the  scale  of 
operations.  Recent  events  in  Serbia  may  have  caused  a 
modification  of  those  plans. 


•Ah.stracted  from  a  buHetin  published  by  the  Portland  Cement 
Association. 
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Central  Station  Power  for  Mines* 

By    a.    TANCIGt 

It  may  surprise  many  to  know  that  30%  of  the  fuel 
burned  in  the  ordinary  mine  boiler  plant  is  wnsted 
absolutely.  Not  only  is  there  a  waste  of  fuel,  but  there 
is  also  considerable  other  expense  incidental  to  a  mine 
steam  plant  that  can  and  should  be  eliminated.  In 
making  comparisons  between  the  mine  power  plant 
and  that  of  a  central  station  power  plant,  one  funda- 
mental should  not  be  lost  sight  of,  and  that  is  to  re- 
member that  it  is  the  miner's  business  to  mine  ore, 
whereas  the  business  of  the  central  station  power  plant 
is  to  generate  and  sell  power.  Obviously  the  economical 
way  to  conduct  both  propositions  is  for  each  one  to 
follow  its  own  particular  line.  There  is  no  secret  or 
mystery  as  to  why  a  central  station  can  sell  power  for 
less  than  it  can  be  generated  at  the  mine.  It  is  merely 
the  natural  result  of  a  small  trained  organization,  op- 
erating an  efficient  plant  which  carries  the  greatest 
possible  average  load. 

In  a  general  way,  conditions  about  the  average  mine 
boiler  plant  are  as  follows:  Two  or  more  horizontal 
return  tubular  boilers,  the  kind  our  grand-dads  used, 
are  set  in  a  brick  setting  that  leaks  more  or  less  air, 
usually  more.  The  probability  is  that  the  grates  are  sta- 
tionary in  a  hand-fired  furnace,  and  that  the  breaching 
dampers  have  not  been  used  for  ages.  One  look  at  the 
feed  pumps  indicates,  by  the  groaning  and  kicking,  that 
at  least  15%  of  the  plant  steam  is  being  used  there. 
The  prevailing  idea  seems  to  be  to  let  any  old  contrap- 
tion feed  the  boilers,  pumping  against  a  300-ft.  head 
for  every  hour  in  the  day,  and  every  day  in  the  year. 
Off  in  a  dark  corner  is  the  plant  goat,  which  we  are 
pleased  to  call  the  feed-water  heater.  It  gets  no  at- 
tention, but  is  supposed  to  perform  wonders.  Let  a 
recording  thermometer  diacnose  its  case  for  24  hours, 
and  one  will  wonder  where  the  heater  got  its  name.  The 
sizzling  sound  that  has  been  going  on  all  this  time  is 
from  a  few  leaks  that  we  intend  to  fix  on  Sunday. 

The  real  plant  losses,  however,  are  due  to  the  low 
average  load.  If  it  were  possible  to  hoist  continuously, 
all  of  the  day's  production  would  be  on  surface  in  about 
three  hours.  The  tramming  would  take  a  little  longer, 
and  the  rest  of  the  time  the  plant  would  be  just  burn- 
ing coal.  Of  course,  if  there  is  a  pumping  load  the 
plant  is  doing  some  good,  but  not  enough  to  warrant  its 
operation,  if  it  be  a  large  one. 

While  on  the  subject  of  wastes  and  losses  it  is  im- 
portant to  mention  the  ever-present  "chain  gang" — a 
sort  of  foreign  legion,  composed  of  a  few  good  men, 
ball  players,  bandsmen,  and  boomers  who  perform  some 
good  work  and  are  more  or  less  necessary  around  a  mine 
steam  pump.  Just  the  same,  I  should  hate  to  be  around 
when  the  efficiency  expert  makes  his  report  on  tlie  false 
moves,  starts,  and  time  losses  of  the  "chain  gang."  The 
so-called  mine-heating  systems  come  in  for  their  share 
of  the  blame  for  wasted  fuel.  To  justify  their  main- 
tenance they  are  called  exhaust  steam  heating  systems, 
but  it  is  an  exhaust  steam  that  makes  it  necessary  to 
carry  from  3  to  7  lb.  back  pressure  on  the  rest  of  the 
plant,  to  say  nothing  about  the  vacuum  pump  which 

•Excerpt  from  a  paper  presented  at  a  meeting  of  the  Engineers' 
Club  of  Northern  Minnesota,  Mar.  12,  1918. 

tMechanical  engineer,  Shenango  Furnace  Co.,  Chisholm,  Minne- 
sota. 


uses  its  share  of  live  steam.  In  this  Minnesota  climate, 
a  heating  .system  is  a  necessity,  but,  as  such,  it  should 
be  given  the  same  thought  and  care,  both  in  planning 
and  operation,  that  would  be  given  to  any  other  im- 
portant part  of  the  plant.  Too  often,  in  order  to  please 
the  bo.ss,  or  for  some  other  reason,  a  makeshift  affair  is 
installed,  and  is  a  constant  .source  of  trouble.  A  whole 
volume  could  be  written  on  that  economic  crime  of  the 
Mesabi  Range  entitled  "A  Mine-Heating  System."  The 
main  objection  to  the  mine  steam  plant  is  that  the  condi- 
tions are  not  favorable  to  the  plant  because  the  load  it 
carries  is  too  light  for  the  expense  involved. 

The  following  are  some  of  the  advantages  obtained 
by  the  use  of  the  central  station  plant:  The  individual 
mine  does  not  need  a  boiler  plant,  and  this  means  from 
$10,000  to  $20,000  saved  on  initial  installations;  the 
labor  problem  is  simplified,  as  no  firemen,  coal  wheelers, 
engineers,  or  pipemen  are  required;  the  power  bill 
will  be  much  smaller  than  the  coal  bill  would  have  been; 
considerable  is  saved  in  waste,  oils,  packings  and  other 
items  too  numerous  to  mention,  but  the  saving  of  which 
nevertheless  helps  to  make  the  cost  sheet  more  or  less 
attractive;  and  the  appearance  of  the  surface  layout 
will  be  improved. 

Why  are  not  the  central  stations  selling  more  power 
to  the  mines?  There  are  several  reasons.  Demand  for 
power  precedes  the  supply.  But  the  most  important 
reason  is  that  the  boss  is  from  Missouri  and  he  has 
to  be  shown.  When  you  talk  power  to  him,  talk  to  him 
in  dollars  and  cents,  because  he  is  paid  to  make  a  decent 
return  on  invested  capital,  and  every  fraction  of  a  cent 
that  can  be  saved  will  look  good  to  him.  Once  prove  to 
him  that  his  $20,000  boiler  plant  is  a  liability,  and  he 
will  be  the  first  one  to  say,  "Sell  it  for  junk." 

Sooner  or  later  the  fact  must  be  recognized  that  min- 
ing is  not  altogether  the  capitalist's  necessity,  but  that 
it  is  our  opportunity  to  show  that  we  see  in  mining  a 
competitive  business,  a  business  that  must  be  made  to 
pay  from  A  to  Z.  The  profit  in  mining  is  not  all  made 
from  the  ore  in  the  mine;  the  ton  of  iron  ore  carries 
quite  a  burden  as  it  is  without  laying  the  blame  for 
wasted  fuel,  labor,  and  investment  on  its  shoulders. 


John  Scott  Legacy  Medal  Awarded 

Acting  on  the  recommendation  of  the  Franklin  In- 
stitute, the  city  of  Philadelphia  recently  awarded  the 
John  Scott  Legacy  medal  and  premium  to  Frank  P. 
Fahy,  of  New  York,  for  the  Fahy  permeameter.  The 
fact  that  measurements  taken  by  the  permeameter  may 
be  used  to  obtain  information  concerning  the  previous 
heat  or  mechanical  treatment  of  magnetic  materials 
makes  its  use  of  great  importance  in  industrial  plants. 


The  fifth  session  of  the  prospectors'  short  course  held 
annually  at  the  Mackay  School  of  Mines,  Reno.  Nev., 
will  open  Jan.  6  and  continue  until  Feb.  1,  1919.  The 
course  is  designed  to  aid  the  prospectors  of  Nevada, 
but  is  open  to  residents  of  other  states  as  well.  No 
charges  are  made  for  the  course  except  a  $5  fee  to 
cover  the  cost  of  supplies.  Textbooks  are  not  required, 
though  certain  books  useful  to  the  course  are  recom- 
mended. ^ 
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HEADFRAME  AND   SURFACE   PLANT  AT  THE  RAY    HERCULES  MINE,  RAY.  ARIZONA 


RAY  HERCULES  POWER  PLANT.  SHOWING  IN.STALLATION   OF  THREE   1045-HJ'.  McINTOSH-SEV  M. -i   i:  1  >IESEL 
ENGINES,  EACH  DHiBCT-CONNECTED   WITH   A   900-KW.   G.   E.   GENERATOR 
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MILL  OP  RAY  HERCULES  COPPER  CO.  AT  HERCULES,  ARIZONA 
The  mill  building  is  137  ft.  x  87  ft.,  with  a  90-  x  30-ft.  filter  plant.  A  2500-ton  ore  bin  is  .served  by  a  standard-gage  railroad 
spur  from  the  tracks  of  the  Ray  and  Gila  Valley  R.R.  Three  16-in.  conveyors,  with  automatic  weighers,  deliver  the  ore  to  three 
500-ton  Marcy  mills.  Other  equipment  includes  three  6-ft.  Hardinge  mills,  15  Overstrom  tables,  42  Callow  flotation  cells,  9  Dorr 
classifiers  and  3  Oliver  filters.  The  present  capacity  is  1500  tons  per  day  of  ore  averaging  1.77%  copper.  The  mill  site  comprises 
1500  acres,  including  an  attractive  town  site,  already  well  improved,  and  a  dumping  ground  which  will  accommodate  at  least 
100,000,000  tons  of  tailings.     Water  supply  from  the  Gila  River   is  abundant. 

At  the  mine,  the  headframe  is  110  ft.  high.  The  shaft,  which  is  to  be  a  total  depth  of  930  ft.,  is  three-compartment,  and  is 
provided  with  two  5-ton,  self-dumping,  Kimberly  skips,  for  which  double-deck  cages  may  be  substituted.  The  main  hoist  Is  a 
double-drum  Nordberg,  capable  of  handling  300  tons  an  hour.  Coarse-crushing  plant  has  two  No.  8  Gates,  Type  K,  gyratory 
crushers  and  two  heavy  Traylor  rolls. 

Construction  and  development  work  was  in  the  hands  of  C.  E.  Addams,  now  in  charge  of  Arizona  Council  of  Defense  work.  He 
has  been  succeeded  in  the  Ray  Hercules  management  by  A.  A.  Wren.  The  construction  engineers  were  Bradley,  Bruft  &  Labarthe. 
and  the  consulting  metallurgist  was  J.  M.  Callow. 


INTKMOH   OP   RAT  HERCULES   MILI.  AT   ^^^^^^^^.-Jln^f cTpAciT^"'  "" 
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Price  Readjustment 

By  B.  M.  ANDERSON,  Jr. 


Liquidation  of  war  conditions  as  promptly  as  is 
cotisistent  with  the  fidfillment  of  our  piayose  in 
the  war  is  highly  to  be  desired,  so  that  business 
may  return  to  a  basis  of  peace  and  the  realiza- 
tion of  legitimate  profits.  It  is  the  aim  in  the 
following  discussion  of  price  control  to  aid  busi- 
ness men  to  a  clearer  view  of  conditions  resulting 
from  the  return  of  peace.  The  contention  is 
presented  that  the  business  changes  involved  in 
this  transitional  period  should  be  alloived  to  follow 
their  normal  and  natural  course,  and  that  they 
should  not^  be  subjected  to  artificial  influences. 

PRICE  FIXING  in  this  country  has  served  its  pur- 
pose and  should  be  abandoned  at  the  earliest 
possible  date.  It  was  a  temporary  subversion  of 
principles  of  free  enterprise  that  only  the  war  emer- 
gency justified.  But,  like  press  censorship  and  other 
necessary  measures  incompatfble  with  the  genius  of 
American  institutions,  it  should  be  abolished.  A 
medicine  in  war,  it  would  prove  a  poison  in  peace. 
There  may  remain,  for  a  few  months,  good  reasons  for 
a  continuance  of  price  fixing  in  specially  scarce  foods, 
as  normal  food  conditions  must  await  new  harvests 
in  Europe.  But  permanent  price  fixing  is  no  more  to 
be  desired  than  is  a  permanent  standing  army  of  four 
million  men. 

A  New  Kind  of  Price  Fixing 

Particularly  unsound  is  the  form  of  price  fixing  for 
which  a  demand  has  arisen  in  some  quarters — a  demand 
for  nothing  less  than  price  fixing  designed  to  keep 
prices  up  against  the  inevitable  drop  that  will  come  with 
the  return  to  conditions  of  peace.  The  notion  that  prices 
should  be  kept  up  is  based  on  the  fallacy  that  a  fall 
in  prices  is  undesirable.  The  fact  is  that  a  drop  in 
prices  to  stable  levels  is  exactly  what  is  desired.  Such 
stable  levels  are  prerequisite  to  satisfactory  business 
conditions. 

Price  fixing  is  only  one  of  several  plans  suggested 
by  those  who  are  apprehensive  as  to  the  effects  of 
falling  prices  on  business.  It  has  been  proposed  to 
prevent  the  fall  in  prices:  (a)  By  price  fixing;  (b) 
bj-  a  continuance  of  heavy  loans  by  the  United  States 
Government  to  our  Allies,  to  be  used  for  reconstruction 
purposes;  and  (c)  by  an  organized  policy  of  liberal 
lending  on  the  part  of  American  banks. 

Fall  in  Prices  Desirable 

Two  comments  are  in  order.  In  the  first  place,  these 
policies,  though  they  might  for  a  time  retard  the  fall 
in  prices,  could  not  prevent  it.  In  the  second  place, 
it  is  better  by  far  to  have  prices  go  down  in  the 
natural  course,  get  through  with  it,  and  then  undertake 
long-time  plans  on  a  souwd  price  basis. 

The  efficacy  of  the  measures  suggested  for  preventing 
a  fall  in  prices  is  essentially  limited.     Price  fixing,  for 


•From  a  pamphlet  isHued  by  the  National  Bank  of  Commerce, 

New  York- 


example,  has  not  been  devised  for  holding  prices  up, 
but  for  holding  them  doivn.  We  have  devised  no 
m.achinery  for  holding  prices  up  except  in  the  case  of 
wheat,  where  the  purpose  was  to  make  the  maximum 
price  also  a  minimum  price,  and  where  the  Government 
has  created  the  Grain  Corporation  with  a  "revolving 
fund"  of  $150,000,000  which  may  be  used  in  purchasing 
wheat  if  the  market  price  should  fall  below  the  minimum 
guarantee.  But,  in  general,  our  price-fixing  mechanism 
has  been  adjusted  to  hold  prices  down,  and  the  procedure 
has  been  essentially  this:  As  we  have  limited  prices, 
we  have  restricted  consumption,  rationing  out  the  sup- 
plies. We  have  said  to  producers:  "Produce  all  you 
possibly  can,"  but  we  have  said  to  consumers,  "You 
may  buy  at  such  and  such  price,  but  you  may  only 
buy  so  much,"  and  to  some  consumers  we  have  said, 
"You  may  no'  buy  at  all."  The  Government  organiza- 
tion concerned  with  handling  this  problem  has  been 
worked  out  with  a  view  to  studying  the  needs  of  con- 
sumers, and  to  rationing  the  supplies  in  accordance 
with  public  policy. 

It  would,  of  course,  be  possible  to  reverse  the 
procedure,  and  to  make  the  present  maximum  prices 
minimum  prices.  But  in  that  case  we  should  have  also 
to  reverse  our  instructions  to  producers  and  consumers. 
We  should  then  say  to  consumers,  "Buy  all  you  possibly 
can  "  but  we  should  have  to  say  to  producers,  "Although 
you  may  sell  at  such  and  such  a  price,  you  must  restrict 
production  and  limit  output.  If  you  sell  at  a  high  price 
you  can  only  sell  such  an  such  amounts." 

Artificial  Price  Levels 

This  procedure  is,  indeed,  not  unfamiliar  in  the 
history  of  American  business.  We  have  had  pools  and 
combinations  in  the  past,  which,  by  restricting  output, 
have  sought  to  maintain  prices.  But  such  pools  have 
not  usually  been  successful.  The  temptation  to  expand 
the  market  by  breaking  the  pool  agreement  and  cutting 
prices  has  always  been  a  great  one.  Moreover,  such 
arrangements  are  clearly  contrary  to  public  policy. 
Whatever  else  we  may  seek  to  do  in  the  present  emer- 
gency, we  must  do  nothing  which  would  tend  to  lessen 
output.  The  world  is  impoverished,  goods  and  supplies 
of  all  kinds  are  short,  and  every  effort  should  be  bent 
toward  increasing  supplies. 

We  need  not  give  serious  consideration  to  the  idea 
that  a  mere  legal  fiat,  naming  a  price  at  which  men  shall 
buy  and  sell,  would  be  efficacious.  Price  fixing,  to  the 
extent  that  it  has  been  successful  during  the  war,  has 
been  successful  only  by  virtue  of  a  control  and  ration- 
ing out  of  the  supplies.  Price  fixing  as  a  permanent 
policy  is  indefensible  in  any  case.  The  magnificent 
loyalty  of  the  American  business  man,  and  the  heavy 
pressure  of  public  opinion  under  the  stimulus  of  the 
war,  have  made  business  men  submit  to  it  as  a  tem- 
porary measure.  But  it  would  do  great  harm  if  long 
continued. 

Though  it  is  desirable  that  our  Government  should 
continue  to  make  necessary  loans  to  our  Allies  to  enable 
Ihem  to  meet  war-time  problems,   and  though   it  may 
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be  desirable  that  loans  to  our  Allies,  even  for  recon- 
struction purposes,  should  be  made  directly  by  the 
Government,  it  is  neither  desirable  that  such  loans  be 
made  in  large  volume,  to  be  spent  on  reconstruction 
materials  at  present  prices,  nor  probable  that  they  will 
be.  A  factory,  built  at  present  prices  of  building 
materials  and  machinery,  would  be  handicapped  in  com- 
petition with  a  factorj'  built  a  little  later,, when  building 
materials  and  machinery  have  gone  down.  A  French 
business  man,  making  a  fixed  investment  which  is  to 
bring  in  returns  during  a  20-  to  2o-year  period,  would 
not  be  enthusiastic  about  using  credits,  even  if  un- 
limited credits  were  offered  him  by  his  government, 
on  the  present  level  of  prices.  He  will  feel  it  wiser 
to  wait  till  prices  fall ;  and  the  quicker  prices  fall,  the 
sooner  will  he  begin  his  operations. 

Reconstruction  and  Bank  Credit 

The  world  has  been  forced  to  reckless  buying  by  the 
emergencies  of  the  war,  and  whatever  was  necessary 
for  carrying  on  the  war,  the  governments  have  bought. 
Civilization  itself  was  at  stake,  and  we  did  not  stop  to 
apply  accounting  methods.  But  "reconstruction"  is  in 
large  degree  a  business  matter,  to  be  carried  out  by 
private  enterprise,  even  though  aided  by  government 
credit.  Only  a  government  can  afford  to  make  expendi- 
tures that  will  not  pay — and  governments  cannot  do  it 
indefinitely.  We  may  expect  heavy  buying  of  foodstuffs 
and  things  necessary  for  the  life  and  health  of  the  peo- 
ples of  Europe  to  continue,  but  the  buying  of  materials 
to  be  used  in  construction,  manufacturing,  railroading 
or  other  similar  operations  may  be  expected  to  proceed 
on  a  hand-to-mouth  basis  until  prices  have  dropped 
sufficiently  to  induce  business  men  to  feel  that  a  fairly 
stable  level  has  been  reached. 

As  much  may  be  said  for  the  notion  that  an  organized 
policy  of  liberal  lending  on  the  part  of  American  banks 
would  prevent  a  decline  in  prices.  The  process  of  transi- 
tion from  war  organization  of  industry  to  peace  organ- 
ization of  industry  will  require  the  making  of  a  great 
many  loans  that  would  not  otherwise  be  required,  and 
bank  credit  must  be  provided  to  put  the  transition 
through.  But  efforts  by  banks  to  control  the  expansions 
and  contractions  of  credit  are  much  more  likely  to  be 
successful  when  directed  toward  contraction  than  when 
directed  toward  expansion.  Business  men  do  not  borrow 
and  pay  interest  at  the  banks  for  amusement,  and  bank- 
ers do  not  make  loans  unless  they  see  good  prospects  for 
the  enterprises  to  be  undertaken  by  the  loans.  Amer- 
ican business  men  are  not  likely  to  be  enthusiastic  in 
borrowing  and  paying  interest  to  support  a  falling  mar- 
ket, nor  would  American  banks  be  performing  a  useful 
public  service  in  encouraging  them  to  do  so. 

Much  of  the  consumption  demand  of  the  American 
people,  repressed  by  war-time  prices,  will  be  effective 
as  prices  go  lower.  The  past  unsatisfied  demand  for 
food  and  day-by-day  luxuries,  for  much  clothing  and 
many  other  things,  is  water  which  has  gone  under  the 
mill.  It  will  never  affect  future  prices.  But  part  of 
that  past  demand  for  clothing  remains.  And  there  is 
doubtless  a  large  volume  of  deferred  demand  for  house- 
hold furnishings,  pianos,  automobiles,  and  other  luxu- 
ries, which  only  awaits  lower  prices  to  become  effective. 
With  the  cessation,  moreover,  of  the  current  production 


of  steel,  copper,  and  other  basic  raw  materials,  now  so 
largely  devoted  to  war  purposes,  and  with  the  release 
of  large  numbers  of  laborers  now  engaged  in  war  work, 
a  substantial  amount  of  the  most  urgent  construction 
work  will  begin,  and  with  the  decline  in  wages  and 
prices  of  supplies  we  may  expect  a  great  volume  of 
construction  work  to  be  undertaken  promptly,  keeping 
laborers  and  plants  actively  employed. 

Falling  Prices  Stimulate  Demand 

Nothing  in  the  argument  above  put  forth  justifies 
the  suggestion  that  a  period  of  slack  industry  mu.st  in- 
tervene. A  tremendous  volume  of  unsatisfied  demand  is 
waiting  for  both  labor  and  goods  at  lower  prices.  There 
is,  in  fact,  a  scale  of  demand  prices  both  for  labor  and 
for  goods  at  which  supplies  will  be  taken  off  the  market 
as  they  come.  A  given  manufacturer  will  take  on  10 
more  men  if  he  can  get  them  at  a  slight  reduction  of 
wages.  If  he  can  get  them  at  a  lower  wage,  he  will 
take  on  20.  If  he  can  get  them  at  a  still  lower  wage, 
he  will  take  on  25.  With  copper  and  steel  at  present 
prices,  he  will  buy  only  moderate  amounts;  but  with 
each  drop  in  prices  of  these  commodities,  he  will  in- 
crease the  amounts  which  he  is  ready  to  purchase.  As 
prices  drop,  the  more  urgent  demands  will  be  satisfied 
first,  and  then,  as  prices  drop  still  further,  less  urgent 
demands  will  be  satisfied.  When  levels  that  are  ex- 
pected to  be  reasonably  stable  are  reached,  a  great  vol- 
ume of  demand  will  take  up  all  supplies  that  come  into 
the  market.  No  arbitrary  action  should  be  taken  to 
hasten  this  process,  but  none  should  be  taken  to  im- 
pede it. 

Stabilization  of  Public  Expenditlhes 

In  the  interests  of  active  business,  it  is  desirable  that 
this  relatively  stable  level  should  be  speedily  reached, 
and  it  is  undesirable  that  palliative  methods  should  be 
used  unless  actual  unemployment  appears.  It  should, 
however,  be  made  definitely  knowTi  that  large-scale  plans 
for  expenditures  of  the  Federal  Government,  the  states, 
and  the  municipalities  are  in  readiness,  in  case  unem- 
ployment should  appear.  But  it  is  just  as  important 
that  governments  should  curtail  expenditure  in  times 
when  prices  are  abnormally  high  and  labor  is  working 
overtime,  as  that  governments  should  increase  their  ex- 
penditure in  times  of  unemployment.  This  use  of  gov- 
ernment expenditure  as  a  balance  wheel  does  not  mean 
that  wasteful  or  useless  work  should  be  undertaken, 
merely  to  make  jobs.  It  means,  rather,  that  there  is  a 
great  deal  of  necessary  public  work  which  can  be  done 
almost  as  well  at  one  time  as  at  another,  and  that  the 
various  grades  of  government  should  make  orderly  plans 
looking  ahead  through  a  10-year  cycle,  so  that  they  can 
take  advantage  of  periods  of  relative  depression,  with  a 
double  gain — lower  prices  to  the  governments,  and  the 
prevention  of  unemployment. 

The  tension  of  the  last  two  and  a  half  year.s,  with 
scarcity  and  high  prices  of  labor  and  supplies,  has  led 
to  the  interruption  of  many  public  works,  and  has  pre- 
vented many  new  ones  from  starting.  When  prices 
drop — as  they  must — and  if  unemployment  on  a  sub- 
stantial scale  should  appear — as  it  may — then  the  va- 
rious grades  of  the  government  should  be  prepared  to 
take  up  the  slack  by  useful  public  works. 
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American  business  need  not  be  unduly  apprehensive 
of  the  effects  of  falling  prices  and  some  slackening  of 
business  activity'  upon  profits.  Profits  are,  after  all,  a 
differential— what  is  left  over  after  meeting  costs.  A 
general  decline  in  prices  means  a  general  decline  in 
costs.  Moreover,  with  the  forced  draft  under  which 
American  industry  has  been  working  for  the  last  two 
or  three  years,  there  has  necessarily  come,  in  increasing 
degree,  waste  and  inefficiency.  Labor  has  been  work- 
ing overtime  at  high  wages.  It  has  been  shifting  rap- 
idly from  employment  to  employment — perhaps  as  great 
a  factor  in  inefficiency  as  could  be  found.  In  some  cases, 
it  has  not  been  amenable  to  shop  discipline,  and  the  em- 
ployer has  been  largely  helpless  in  the  face  of  loafing 
and  inefficiency.  In  other  cases,  protracted  overtime 
work  has  lessened  energy  and  efficiency.  In  some  cases, 
laborers  have  lacked  interest  in  the  work  in  hand 
through  the  fact  that  they  were  constantly  considering 
alternative  employments.  For  these  and  other  reasons, 
the  labor  force  had  become  less  efficient  than  it  is  in 
normal  times.  Wholly  apart  from  a  decline  in  wages, 
therefore,  labor  costs  per  unit  of  output  will  decline, 
and  it  will  not  be  necessary  to  reduce  wages  as  fast  as 
prices  fall  in  order  to  break  even  on  labor  costs. 

Employers,  moreover,  driven  by  the  pressure  of  new 
contracts,  and  harassed  by  the  multiplicity  of  details 
in  new  undertakings,  have  not  been  able  to  make  use 
of  their  customary  efficiency  in  bringing  about  eco- 
nomical production,  and  the  large  profits  of  the  war 
period  in  many  industries  seemed  to  remove  the  neces- 
sity for  the  elimination  of  wastes. 

With  some  relaxation  of  the  tension  under  which  both 
employers  and  laborers  have  been  working,  and  with 
an  increasing  appreciation  of  the  importance  of  econo- 
mies and  efficiency  in  production,  we  may  expect  wages 
to  decline  less  rapidly  than  prices — especially  desirable 
in  view  of  the  fact  that  food  prices  are  unlikely  to  de- 
cline greatly  for  some  months. 

SUMMAEY 

Artificial  control  of  business  and  prices  should  be  dis- 
pensed with  as  rapidly  as  possible.  At  the  earliest  pos- 
sible date,  the  business  man  should  be  free  to  make  his 
plans  and  contracts  with  reference  to  accounting  prin- 
ples  rather  than  under  Government  direction.  Neither 
price  fixing  nor  a  forced  expansion  of  credits  can  pre- 
vent the  fall  in  prices  which  the  return  to  peace  condi- 
tions inevitably  involves,  nor  would  they  be  desirable 
if  they  could.  If  prices  could  be  artificially  sustained, 
it  would  merely  mean  a  period  of  hesitation  and  increas- 
ing strain.  As  they  decline  naturally,  however,  we  shall 
see  the  emergence  of  successive  strata  of  demand  which 
have  been  submerged  by  war-time  prices,  and  the  transi- 
tion to  peace-time  price  levels  will  be  relatively  painless. 
This  will  be  particularly  true  because  current  stocks 
of  goods  are  light,  and  because  the  relaxation  of  the 
forced  draft  under  which  production  has  been  proceed- 
ing will  make  possible  large  economies  and  increasing 
efficiency  which  will  make  it  unnecessary  for  either 
profitH  or  wages  to  fall  as  rapidly  as  prices  fall. 

There  remains,  however,  a  large  sphere  for  Govern- 
mental action  by  ordinary  commercial  methods  in  the 
expansion  of  public  expenditure  of  various  kinds,  as 
prices  go  lower  and  if  unemployment  should  appear. 


Reconstruction  Recommendations 

Among  the  resolutions  finally  passed  at  the  Recon- 
struction Conference  of  the  Chamber  of  Commerce  re- 
cently held  at  Atlantic  City  were  the  following: 

CANCELLATION  OP  WAR  CONTRACTS 
It  is  in  the  public  interest  that  all  war  orders  placed  by  any 
contracting  agency  of  the  Government,  and  accepted  in  good  faith, 
whether  formally  and  regularly  executed  or  not,  should,  upon 
cancellation  by  such  contracting  agency,  be  promptly  and  equi- 
tably adjusted  and  satisfied  as  if  every  formality  had  been  ob- 
served ;  and  when  so  adjusted  the  amount  ascertained  to  be  due 
by  the  Government  should  be  promptly  paid,  to  the  end  that 
these  funds  may  be  utilized  by  the  industries  of  the  country  to 
speed  their  transition  from  a  war  to  a  peace  basis. 

If  it  should  be  ascertained  that  legislation  is  necessary  or  de- 
sirable to  accomplish  this  end.  Congress  should  forthwith  enact 
such  legislation. 

Officials  dealing  with  questions  of  adjustment  on  account  of 
war  orders  must  necessarily  be  familiar  with  all  the  conditions 
affecting  the  orders.  It  will  greatly  promote  expedition  and  the 
interests  of  both  the  Government  and  private  enterprise  for  the 
officials  who  made  the  contracts  to  remain  in  the  Government 
service  to  participate  in  the  readjustment. 

SURPLUS  GOVERNMENT  SUPPLIES 
Under  date  of  Nov.  29,  1918,  the  Secretary  of  War  issued  a 
public  statement,  in  which  he  said:  "To  prevent  too  violent  dis- 
location of  industry  from  the  standpoint  of  both  employee  and 
employer,  accumulations  by  the  War  Department  of  either  raw 
material  or  finished  products  will  be  distributed  when  and  where 
liquidation  of  such  supplies  will  least  interfere  with  the  return 
of  industry  to  normal  conditions."  Such  action  would  seem  to 
insure  the  stability  of  the  industries  affected,  which  fully  appre- 
ciate this  liberal  position. 

Therefore,  the  War  Service  Committees  of  American  Industries 
hereby  tender  to  the  War  Department  their  services  on  behalf  of 
their  respective  industries  for  the  purpose  of  advising  with  and 
assisting  the  War  Department  in  the  disposition  of  such  materials. 

INDUSTRIAL  COOPERATION 
The  war  has  demonstrated  that  through  industrial  coSperation 
great  economies  may  be  achieved,  waste  eliminated,  and  efficiency 
increased.  The  nation  should  not  forget,  but  rather  should  capi- 
talize, these  lessons  by  adapting  effective  war  practices  to  peace 
conditions  through  permitting  reasonable  cooperation  between 
units  of  industry  under  appropriate  Federal  supervision.  It  is 
in  the  public  interest  that  reasonable  trade  agreements  should 
be  entered  into,  but  the  failure  of  the  Government  either  clearly 
to  define  the  dividing  line  between  those  agreements  which  are, 
and  those  which  are  not,  in  unreasonable  restraint  of  commerce, 
or  to  provide  an  agency  to  speak  for  it  on  application  of  those 
proposing  to  enter  into  such  agreement,  in  effect  restricts  whole- 
some cooperation  and  deprives  both  industry  and  the  general 
public  of  its  benefits.  The  conditions  incident  to  the  period  of 
readjustment  render  it  imperative  that  all  obstacles  to  reason- 
able cooperation  be  immediately  removed  through  appropriate 
legislation. 

REMOVAL  OP  RESTRICTIONS  ON  INDUSTRY 
It  is  in  the  public  interest  that  all  war  regulations  of  industry 
should  be  revoked,  and  all  war  restrictiohs  on  industry  be  re- 
moved, as  speedily  as  practicable,  save  in  the  case  of  such  indus- 
tries as  are  engaged  in  the  production,  preparation  or  distribution 
of  foods,  feeds,  and  fuel,  and  such  last-named  group  of  industries 
should  be  freed  from  war  regulations  and  restrictions  as  early  as 
consistent  with  the  welfare  of  this  nation  and  of  the  Allies. 


Meso-Thorium  as  a  Radium  Substitute 

The  increasing  demand  for  radium  in  medical  work, 
but  more  particularly  for  the  manufacture  of  luminous 
paint,  indicates  the  importance  of  finding  radium  sub- 
stitutes. Radium  luminous  paint  was  used  in  the  war 
for  many  purposes,  notably  on  the  dials  of  aeroplane 
instruments,  so  that  they  could  be  read  at  night.  The 
paint  is  permanently  luminous  in  the  dark  and  contains 
from  0.1  to  0.25  mg.  of  radium  to  1  gram  of  zinc  sul- 
phide. A  luminous  watch  face  requires  from  10c.  to 
20c.  worth  of  radium. 

An  excellent  substitute  for  radium,  for  certain  pur- 
poses, is  meso-thorium,  which  is  a  radioactive  element 
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found  in  monazite  sand  and  other  thorium  minerals. 
When  first  extracted  it  is  not  in  a  satisfactory  condi- 
tion for  the  manufacture  of  luminous  paint;  it  must  be 
allowed  to  "ripen"  for  several  months,  or  even  for  a 
year,  before  it  can  be  used.  During  this  time  the  alpha 
radiation  which  is  required  for  luminous  paint  becomes 
sufficiently  strong.  On  the  other  hand,  the  beta  and 
gamma  radiation  of  meso-thorium  grows  rapidly,  and 
it  can  be  used  for  medical  purposes  within  a  few  days 
after  preparation. 

Radium  has  a  long  life,  half  of  it  decaying  in  ap- 
proximately 1600  years.  Meso-thorium,  on  the  other 
hand,  has  a  short  life,  five  or  six  years  being  its  useful 
life  for  luminous-paint  purposes.  The  price  in  the  past 
has  varied  from  40  to  60%  of  that  of  radium,  the  com- 
parison being  on  products  of  equal  activity.  For  med- 
ical purposes,  therefore,  it  cannot  compete  with  radium 
as  long  as  there  is  plenty  of  the  latter;  for  luminous 
paint,  when  used  on  objects  which  have  a  short  life, 
it  is  an  excellent  substitute  for  radium,  and  should  be 
the  means  of  saving  radium  for  medical  purposes.  Un- 
doubtedly it  was  used,  during  the  war,  by  the  Ger- 
mans. Some  of  the  first  luminous  watch  dials  in  this 
country  probably  contained  meso-thorium  imported  from 
Europe. 

Until  recently  no  meso-thorium  was  recovered  in  the 
United  States,  although  large  quantities  of  monazite 
sand  are  treated  annually  for  the  manufacture  of  in- 
candescent gas  mantels,  a  condition  that  represented 
an  important  mineral  waste.  Soon  after  the  United 
States  entered  the  war,  the  Bureau  of  Mines  made  a 
cooperative  agreement  with  the  Welsbach  Co.,  of  Glou- 
cester, N.  J.,  for  the  study  of  methods  of  extraction  and 
recovery  of  meso-thorium.  The  work  was  carried  on 
at  the  Rocky  Mountain  station  of  the  Bureau  of  Mines, 
at  Golden,  Colo.,  under  the  direction  of  Dr.  R.  B.  Moore, 
superintendent  of  the  station,  Dr.  Herman  Schlundt  be- 
ing assigned  to  the  detailed  work  on  the  problem.  Suc- 
cessful methods  of  extraction  and  recovery  have  been 
worked  out  and  added  to  the  regular  metallurgical  proc- 
esses of  the  Welsbach  company,  so  that  meso-thorium 
is  now  one  of  the  regular  products  made  by  that  com- 
pany. The  next  largest  producers  of  thorium  salts  in 
the  country  about  the  same  time  became  interested  in 
the  recovery  of  meso-thorium  and  worked  out  its  own 
methods.  Consequently  at  present  meso-thorium  is  re- 
covered from  practically  all  the  monazite  sand  treated 
in  the  United  States. 

Incorrect  press  reports  of  the  announcement  made 
by  Dr.  Moore  at  the  September  meeting  of  the  A.  I.  M. 
E.  at  Colorado  Springs  were  responsible  for  some 
serious  misstatements  of  fact.  The  Bureau  of  Mines 
has  never  claimed  the  discovery  of  meso-thorium,  as 
this  element  was  first  identified  and  described  by  Hahn 
in  1905. 

Electric  Shovels  in  Underground  Mines 

Electric  shovels  in  underground  mining  are  in  many 
ways  desirable,  and  several  of  them  have  been  employed 
to  good  advantage  in  iron,  coal,  zinc,  limestone,  and  salt 
mines,  where  their  performance  has  proved  them  to  be 
highly  productive  and  economical  factors  in  this  class 
of  excavation.  Experience  has  shown  that  electricity 
is  an  ideal  power  for  underground  mining  shovels,  for 


it  is  economical,  safe,  and  need  be  used  only  while  the 
machine  is  actually  digging. 

An  accompanying  illustration  shows  a  Thew  electric 
shovel,  built  by  the  Thew  Automatic  Shovel  Co.,  of  Lo- 
rain, Ohio,  and  its  construction  embraces  many  of  the 
desirable  points  that  are  required  of  an  underground 
mining  shovel.  This  type  is  a  radical  variation  of  the 
standard,  full-circle  swinging  steam  shovel,  and  is  an 
abridgment,  or  a  "pocket  edition,"  of  the  larger  shovels, 
but  possesses  a  pronounced  difference  in  construction 
and  working  features  that  adapt  it  to  advantageous  and 
profitable  use  under  conditions  inseparable  from  under- 
ground operations.  The  shovel  has,  in  concentrated 
form,  all  the  rugged  strength  and  dependable  digging 
ability  of  the  bigger  models,  but  its  compactness  does 
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not  complicate  the  control,  for  the  mechanism  is  easily 
operated  by  one  man. 

Adapting  the  construction  of  the  shovel  to  under- 
ground mining  consisted  in  minimizing  its  over-all  di- 
mensions, for  it  was  necessary  to  consider  restricted 
operating  room  and  narrow  entries  and  passageways, 
as  well  as  the  shaft  through  which  the  shovel  must  be 
taken  into  the  mine.  The  shovel  is  so  built  that  it  may 
be  quickly  dismantled  to  pass  through  restricted  areas 
and  be  speedily  erected  for  the  succeeding  operation. 
As  an  example  of  the  "knock-down"  ability  of  the  Thew 
shovel,  it  is  stated  that  a  recent  installation  could  be 
so  disassembled  as  to  be  taken  through  a  3-ft.  6-in.  x 
3-ft.  8-in.  shaft. 

Conditions  often  make  it  inadvisable,  impossible,  or 
too  expensive  to  place  a  track  for  stopping  cars  in  a 
definite  position.  This  underground  shovel,  rotating 
through  a  complete  circle,  has  the  advantage  of  being 
able  to  work  in  any  direction,  to  load  cars  easily  and 
quickly,  at  the  side  of  or  behind  the  shovel,  and  the  re- 
sult is  increased  production  and  reduced  overhead  ex- 
pense.   The  motor  is  of  the  single,  constant-speed  type, 
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with  friction  control.  Hoisting,  crowding,  swinging, 
and  propelling  movements  are  controlled  direct  from 
the  motor. 

One  of  these  shovels  operating  in  a  New  York  iron 
mine  is  equipped  with  a  20-hp.  motor,  and  consumed  the 
following  power  in  loading  five  consecutive  cars  of  ore: 
Car  No.  1.  16.04  hp. ;  No.  2,  20.75;  No.  3,  16.25;  No.  4, 
17.00;  No.  5,  14.25  hp.,  or  an  average  of  16.86  hp.  for 
the  five  cars.  Operating  costs  of  this  shovel  during 
four  months  of  1917  and  five  months  of  1918  averaged 
16.6c.  per  ton.  An  average  of  4141  tons  per  month  was 
loaded  at  a  total  cost  of  $685.72,  of  which  $13.59  was  the 
cost  of  the  power.  These  costs  include  all  expense  in- 
volved in  actually  loading  the  ore,  tramming  it  300  ft. 
to  the  main  haulage  way,  and  moving  the  shovel  to  dif- 
ferent levels  and  working  places.  The  ore  was  loaded 
into  three-ton  gable-bottom  cars.  Under  identical  con- 
ditions the  per-ton  loading  cost  by  hand  labor  was  30c., 
the  saving  effected  by  the  shovel  being  in  this  case  13.4c. 
per  ton.  At  a  Western  zinc  mine  a  similar  shovel  loaded 
125  cars  in  51  hours  at  a  cost  of  less  than  9c.  per  ton, 
including  tramming,  which  figure  shows  a  marked  re- 
duction in  cost  of  handling  material  and  hauling  it  to 
the  shaft  by  hand,  from  16c.  and  18c.  per  ton,  or  a 
direct  saving  of  45  to  50  per  cent. 


Cathode-Sheet  Loop  Punching 

By  M.  a.  Mosher* 
The  loops  by  which  a  cathode  starting  sheet  is  sus- 
pended from  its  rod  in  an  electrolytic  tank  have  for  a 
long  time  been  fastened  by  an  automatic  punching  ma- 
chine, which  cut  through  the  loop  and  sheet  with  an 
H-shaped  die,  and  then  turned  the  flaps  of  metal  back, 
one  above  and  one  below,  leaving  a  rectangular  hole, 
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as  shown  in  Fig.  1.  However,  with  even  the  most  care- 
ful work,  15  to  20%  of  the  punchings  pulled  out  before 
the  cathode  was  in  operation,  and  these  loops  had  either 
to  be  attached  by  hand  or  run  through  the  machine 
again,  causing  delay,  exponso,  and  waste  of  material. 

The  reason  for  the  failure  of  this  style  of  punching 
can  be  understood  by  noting  that  the  downward  pull  due 
to  the  weight  of  the  suspended  sheet,  especially  when 
it  is  being  handled  roughly  by  the  workmen,  puts  the 
entire  strain  on  the  flap  A  (Fig.  1),  and  flap  B  is  thus 
of  no  help  and  continually  tends  to  pull  out. 

•1«6   R«ctor  St,  Perth  Amboy.  New  Jf^r8i;v 


Frequent  careful  adjusting  of  the  machines  brought 
no  improvement,  so,  as  an  experiment,  the  dies  were 
turned  through  an  angle  of  90°,  making  a  horizontal 
punch,  as  shown  in  Fig.  2,  with  the  flaps  bent  back  to 
the  right  and  left,  instead  of  one  above  and  one  below. 
This  proved  to  be  the  solution  of  the  problem,  as  the 
strain,  taken  equally  and  sidewise  by  the  two  flaps,  is 
so  greatly  decreased  that  a  failure  of  the  punching  oc- 
curs only  rarely. 


Daniel  Murgue* 

On  Oct.  9,  1918,  Daniel  Murgue,  the  eminent  authority 
upon  mine  ventilation,  died  at  Lyons,  France.  From 
his  graduation  at  the  age  of  21  from  the  School  of 
Mines  at  St.  Etienne,  until  his  death,  he  devoted  his 
engineering  energies  to  the  mines  of  France,  especially 
those  in  the  coal  regions.  Immediately  after  the  war  of 
1870  he  began  the  task  which  was  to  bring  him  fame, 
and  in  1876  he  propounded  his  theory  on  mine  ventila- 
tion. Previous  to  his  work,  this  subject  had  been  a 
source  of  complete  discord  among  engineers.  Murgue 
established  rapid  methods  for  gaging  strength  of  air 
current  in  mines,  and  invented  a  machine  for  the  con- 
tinuous registration  of  these  strengths,  and  many  other 
ingenious  pieces  of  apparatus.  He  developed  laws  which 
have  become  classic  in  the  art,  and  applied  his  theory 
of  ventilation  to  the  circulation  of  air  in  mines  by  ven- 
tilators, and  established  mathematical  formulae  for  de- 
termining the  quantity  of  air  necessary. 

Murgue  introduced  into  the  problem  of  ventilation 
the  important  principle  of  the  "equivalent  orifice"  of  a 
mine  or  section  in  square  meters,  that  is,  an  orifice  such 
that  the  same  pressure  would  force  through  it,  during 
the  same  time,  the  same  volume  of  air  as  through  the 
mine.  Murgue  also  actually  determined  the  "equivalent 
orifice"  for  a  great  number  of  mines  and  combined  the 
results  in  tables  which  have  been  of  the  greatest  service. 

He  was  well  liked  among  his  associates,  as  his  long 
tenure  of  important  engineering-society  offices  testifies. 
He  was  for  16  years  president  of  the  Society  Ami- 
cale  of  Engineers  of  St.  Etienne,  and  an  officer  or  mem- 
ber of  almost  all  the  other  mining  societies  of  France. 
He  contributed  at  the  proceedings  of  these  organiza- 
tions many  papers  in  his  chosen  field,  which  are  of  great 
value  to  the  mining  world.  Murgue  can  rightfully  be 
called  the  father  of  the  study  and  application  of  sys- 
tematic mine  ventilation. 


Davis-Daly  Copper  Co. 

The  quarterly  report  of  the  Davis-Daly  Copper  Co. 
for  the  period  ended  Sept.  30,  1918,  indicates  that  17,697 
tons  of  ore  was  shipped,  which  produced  2,071,886  lb. 
of  copper  and  101,705  oz.  silver.  Total  receipts  amounted 
to  $412,443.92,  and  disbursements  were  $301,978.17. 
Mention  is  made  of  the  fact  that  no  improvement  is 
jipparent  in  the  labor  situation,  and  it  is  contended  that 
the  low  efficiency  of  the  mine  workers  is  a  contributory 
cause  to  the  high  cost  of  operations. 


Today   is   an   opportune  time  to  send    a    check    for    the 
Comfort   Fund  of  the   27th    EnRineers. 

•Abstract    of   f ransl.-itlon   of   article   uppoariiiK   in   Oct.    20,    1918, 
number  of   Texte  de  I'Kcho  dcs  Mhies  et  dr.   la  Melallurgie. 
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Why  Minerals  Float 


By  GEO.  J.  YOUNG 


A  suggestive  discussion  of  some  principles  con- 
trolling the  flotation  of  sulphide  minerals.  The 
writer  puts  forward  the  hypothesis  tliat  condi- 
tions favoring  flocculation  are  necessary  before 
flotation  can  take  place.  Adherence  of  oil  films 
is   explained  as   being   due   to   chemical   action. 


THERE  has  been  much  discussion  of  the  principles 
aflfecting  the  flotation  of  heavy  minerals,  and  many 
attempts  have  been  made  to  explain  the  phe- 
nomenon, but  apparently  without  a  satisfactory  outcome. 
The  present  article  is  offered  as  a  contribution  to  the 
discussion,  in  the  hope  that  further  expression  of  opin- 
ion and  experience  along  somewhat  different  lines  than 
have  been  customary  will  result. 

A  mineral  froth  floats  because  it  displaces  a  greater 
weight  of  water  than  its  own  weight.  Under  what  con- 
ditions is  such  a  froth  formed?  The  question  can  best 
be  answered  by  a  specific  case.  Suspend  50  gm.  of  finely 
crushed  galena  in  5000  c.c.  of  water  rendered  alkaline 
with  25  gm.  caustic  soda,  and  maintain  it  in  suspension 
by  vigorous  agitation  in  one  part  of  the  vessel.  Now 
add  some  flotation  agent.  No  froth,  except  under  con- 
ditions to  be  stated  afterward,  will  form.  Gradually 
acidify  the  solution.  As  soon  as  acidity  is  reached  a 
froth  will  appear  and  rise  to  the  surface  in  the  quieter 
portions  of  the  vessel  (an  experimental  flotation 
machine) . 

What  is  the  explanation?  Consider  a  suspension  of 
galena  particles  in  distilled  water  in  a  glass  tube,  and, 
without  agitation,  gradually  add  sulphuric  acid  until  the 
solution  is  acid.  No  oil  is  present.  As  soon  as  the 
solution  is  acid  the  particles  of  galena  flocculate  and 
form  larger  particles,  which  fall  rapidly.  Flocculation 
of  suspensions  by  the  addition  of  an  electrolyte  is  a 
common  phenomenon.  In  the  first  experiment  described 
agitation  and  oil  failed  to  produce  a  froth,  but  as  soon 
as  an  electrolyte  was  added  a  froth  appeared.  Evidently 
the  flocculation  of  a  suspension  is  as  necessary  as  the 
use  of  a  flotation  agent. 

Use  of  Electrode 

The  first  experiment  was  repeated  with  all  of  the  con- 
ditions the  same  except  that  sulphuric  acid  was  not 
added  and  an  electrode  connected  to  a  water  pipe  was 
suspended  in  the  spitzkasten  portion  of  the  flotation 
machine.  A  froth  formed.  The  explanation  is  not  dif- 
ficult. The  electrode  caused  the  discharge  of  the  charged 
particles  in  the  suspension.  In  other  words,  the  pres- 
ence of  the  electrode  facilitated  the  flocculation  of  the 
particles  of  the  suspension.  I  venture  the  hypothesis 
that  before  a  froth  can  be  formed  it  is  necessary  to  have 
conditions  present  that  will  permit  of  the  flocculation 
of  the  mineral  particles.  The  floccules  can  trap  and 
hold  the  globules  of  air  with  sufficient  tenacity  to  cause 
the  froth  to  form.  It  will  be  asked  at  once  that,  if  this 
is  true,  why  would  not  the  fine  particles  (gangue)  also 
flocculate  and  also  trap  air  and  rise  to  the  surface.     In 


other  words,  why  should  there  be  any  differentiation 
between  particles  of  a  different  nature  in  a  suspension. 
To  satisfy  this  it  is  necessary  for  me  to  invent  a  term — 
the  degree  of  the  intensity  of  flocculation.  The  hy- 
pothe-sis  must  be  further  extended  by  .stating  that  the 
intensity  of  flocculation  varies  with  different  minerals. 
Minerals  like  galena  are  wetted  by  certain  oils  (flota- 
tion agents).  Whether  this  is  an  example  of  simple  ad- 
herence of  an  oil  film  or  the  slight  adsorption  of  the  oil 
is  an  open  question.  The  fact  remains  that  an  oily 
film  does  form  on  some  minerals  and  not  on  others. 

What  is  the  difference  between  the  flocculation  of 
oiled  galena  particles  and  oil-free  galena  particles?  The 
oiled  particles  of  galena  would  adhere  and  form  a  more 
tenacious  floccule  than  the  unoiled.  It  is  probable  that 
the  intensity  of  flocculation  is  increased  by  the  pres- 
ence of  oiled  particles  in  the  suspension,  and  this  would 
affect  the  galena  particles.  The  oily  floccule  of  galena 
particles  may  be  expected  to  more  readily  entrap  the  air 
globules  than  a  floccule  composed  of  unoiled  particles. 
There  is  sufficient  movement  of  the  solution  to  break 
up  the  floccules  of  gangue  minerals,  but  evidently  not 
enough  to  interfere  with  the  floccules  of  galena. 

Here  is  an  explanation,  perhaps  not  complete,  of  the 
differentiation  between  particles  of  different  substances 
in  a  suspension  when  subjected  to  the  action  of  a  flota- 
tion machine.  It  should  be  further  remarked  that  where 
gangue  and  mineral  particles  are  together  the  froth  is 
never  free  from  a  certain  amount  of  admixed  gangue 
minerals.  This  would  indicate  that  some  of  the  gangue 
floccules  are  not  broken  up,  and  therefore  act  like  the 
galena  floccules. 

Froth  Production 

An  additional  fact  must  now  be  added.  Bancroft 
states  that  a  froth  cannot  be  produced  with  a  pure  liquid 
and  air.  A  third  substance  in  colloidal  solution  in  the 
liquid  in  question  is  necessary.  He  defines  a  froth  as 
an  emulsion  of  air  in  liquid.  Thus,  to  obtain  a  su.s- 
pension  of  fine  air  globules  in  a  liquid,  it  is  essential 
to  add  a  substance  which  goes  into  colloidal  suspension 
in  the  liquid.  Bancroft  adds  that  ore  flotation  requires 
a  froth  of  air  in  oil.  This  air  emulsion  possesses  the  dis- 
tinct advantage  of  distributing  minute  air  bubbles  and 
thin  films  of  oil  throughout  the  pulp,  where  they  can 
come  in  contact  with  the  particles  of  heavy  mineral. 
Without  further  discussion  of  this  phase,  or  of  the 
question  that  might  be  raised  as  to  other  conditions,  the 
presence  of  an  electrolyte  or  its  equivalent,  which  might 
influence  the  formation  of  the  froth,  it  can  be  stated 
that  a  froth  of  air  in  the  liquid  is  highly  advantageous 
and  necessary  for  flotation. 

In  the  Elmore  vacuum  apparatus  the  mineral  parti- 
cles were  thoroughly  mixed  with  oil  and  then  drawn  into 
a  vacuum  chamber.  The  vacuum  under  which  the  pulp 
was  maintained  caused  the  air  in  solution  to  be  liber- 
ated in  fine  bubbles  throughout  the  pulp,  and  these  bub- 
bles were  of  great  assistance  in  forming  and  in  lifting 
the  froth  to  the  discharge  lip  of  the  vacuum  chamber. 
There  is  thus  only  a  difference  in  method  between  the 
formation  of  a  froth  as  Bancroft  describes  it  and  its 
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formation  in  the  Elmore  system.  The  results  are 
similar. 

Why  does  oil  stick  to  a  sulphide  mineral  and  not  to 
a  gangue  mineral  such  as  quartz?  Sulphide  minerals 
are  oxidizable  substances,  and  may  be  expected  to  sen- 
sibly occlude  (adsorb)  oxygen.  Oil  is  an  oxidizable 
substance,  and  when  brought  in  contact  with  a  sulphide 
particle  which  has  already  a  thin  film  of  oxygen  in  its 
pores  and  on  its  surface  it  may  be  expected  to  adhere. 
Wetting  a  mineral  particle  with  oil  is  only  another  way 
of  indicating  that  obscure  chemical  reactions  supply  the 
force  which  causes  the  oil  and  the  particle  to  adhere. 
The  same  explanation  applies  to  the  adherence  of  air  to 
the  oily  particle. 

In  flotation  experiments  upon  cinnabar  I  have  encoun- 
tered considerable  difficulty  in  thoroughly  wetting  the 
crushed  cinnabar  with  water.  There  was  a  distinct 
tendency  of  the  cinnabar  particles  to  adhere  and  form 
clots.  Even  without  the  addition  of  a  flotation  agent, 
some  of  the  cinnabar  would  rise  and  form  a  thin  layer 
on  the  surface  of  the  water  in  the  spitzkasten.  This 
was  probably  due  to  the  strong  occlusion  (adsorption) 
of  oxygen.  The  fact  is  significant  in  indicating  that  the 
degree  of  occlusion  (adsorption)  varies  with  differ- 
ent minerals. 

Summary  of  Conditions 

Summarized,  the  hypothesis  advanced  is  that  the  for- 
mation of  a  froth  is  due  to  conditions  which  permit 
flocculation,  to  the  occlusion  (adsorption)  of  oxygen 
by  both  the  mineral  particles  and  the  oily  particles,  and 
to  the  presence  of  an  oily  substance  in  which  there  is  a 
colloidal  suspension.  A  fine  state  of  subdivision  and 
thorough  contact  are  essential  for  the  completeness  of 
a  chemical  reaction.  In  flotation,  the  mineral  particles 
are  finely  divided  and  thoroughly  mixed  with  air  and  a 
flotation  agent.  Agitation  plays  the  important  part  of 
subdividing  the  air  and  oil  and  bringing  them  in  con- 
tact with  the  mineral  particles. 

Flocculation  may  be  brought  about  by  the  use  of 
suitable  electrolytes,  by  heat,  or  by  the  discharge  of 
the  charged  particles  in  the  suspension.  Occlusion  (ad- 
sorption) cannot  be  controlled,  but  undoubtedly  is  more 
active  in  the  presence  of  a  fine  degree  of  subdivision 
of  the  sulphide  particles  and  vigorous  agitation.  Air 
is  in  great  excess,  whereas  the  amount  of  the  flotation 
agent  is  usually  limited.  The  flotation  agent  which 
I  have  stated  to  be  necessary,  and  which  probably  is  in 
the  majority  of  cases,  can  be  controlled  both  as  to  quan- 
tity and  kind. 

In  a  series  of  experiments  that  were  conducted  by 
some  of  my  former  students,  and  which  were  made  upon 
portions  of  pure  minerals,  finely  divided,  all  of  the  flo- 
tation agents  tried  did  not  react  equally  well.  There 
was  some  difference,  but  not  as  great  a  difference  as 
might  have  been  expected.  Though  the  experiments 
were  not  completed,  enough  data  were  accumulated  to 
enable  me  to  form  the  opinion  that  the  kind  of  flotation 
agent  was  of  secondary  importance  compared  to  the  at- 
tainment of  the  proper  physical  conditions.  The  quan- 
tity is  important  from  a  theoretical  point  of  view, 
for,  if  the  statement  that  oil  is  oxidizable  be  accepted, 
a  relatively  large  quantity  present  in  the  agitation 
chamber  will  reduce  the  quantity  of  oxygen  and  inter- 


fere with  the  occlusion  of  oxygen  by  the  sulphide  par- 
ticles.   Excess  of  oil  may  operate  to  produce  a  mineral 
oil  and  air  froth  that  will  be  less  tenacious  than  one  in    ^ 
which  the  oil  is  smaller  in  quantity. 

The  hypothesis  advanced  and  the  observations  and 
opinions  stated  were  derived  from  different  sets  of  ex- 
periments made  at  different  times,  and  therefore  lack 
the  conclusiveness  of  systematic  work. 


Salvage  From  the  Battlefields 

Iron  and  steel  merchants  are  showing  keen  interest 
in  the  intentions  of  the  British  government  with  regard 
to  the  distribution  of  the  huge  dumps  of  steel  scrap, 
consisting  of  broken  shells  and  the  metal  parts  of  trans- 
port and  railway  wagons,  which  have  been  gathered  on 
the  battlefields  of  France  and  Belgium,  says  the  Iron- 
monger. Some  of  this  material  is  now  being  used  by 
the  French  steel  works,  but  their  consumption  repre- 
sents only  a  small  proportion  of  the  whole,  and  the  bulk 
of  the  material  must  be  disposed  of  in  Great  Britain. 
During  the  present  year  quantities  have  been  loaded 
into  wagons,  ferried  across  the  English  Channel  and 
conveyed  to  Swansea.  It  has  been  suggested  that  the 
intimate  knowledge  of  the  scrap  trade  gained  by  the 
Ministry  of  Munitions  will  enable  that  department  to 
sell  the  material  economically  directly  to  users  without 
employing  an  intermediate  agency,  but  the  merchants 
express  confidence  that  their  services  will  be  found  in- 
dispensable in  disposing  of  the  material  to  the  best 
advantage.  In  the  meantime  it  is  announced  that  a 
Ministry  of  Supply  is  to  be  set  up,  and  that,  pending  its 
formation,  the  Ministry  of  Munitions  will  undertake  the 
work  of  disposing  of  all  government  property. 


Mining  in  Greece  in  1917 

The  important  mineral  products  of  Greece  are  mag- 
nesite,  marble,  and  emery,  says  Commerce  Reports. 
Most  of  the  magnesite  mines  of  the  country  are  on  the 
island  of  Euboea.  The  production  of  magnesite  during 
the  last  four  years  has  been  as  follows:  117,430  metric 
tons  in  1914,  133,858  tons  in  1915,  176,363  tons  in 
1916,  and  99,518  tons  in  1917.  Only  the  larger  mines 
whose  output  was  sold  to  the  Allied  governments  were 
able  to  continue  operations,  as  the  smaller  properties 
were  unable  to  secure  tonnage  for  export  and  supplies 
for  operating  their  mines.  The  large  mines  were  given 
every  facility  by  the  Allied  governments  for  obtaining 
explosives,  railway  materials,  oil,  greases,  food,  and 
other  necessities  unobtainable  by  mines  not  running 
under  this  management. 

The  mining  of  emery  is  a  monopoly  of  the  Greek 
government.  The  only  mines  in  operation  are  on  the 
island  of  Naxos.  Exports  in  1916  were  19,950  metric 
tons,  but  in  1917  they  amounted  to  only  17,000  metric 
tons,  shipped  entirely  to  Marseilles.  Marble  production 
has  been  almost  completely  stopped  on  account  of 
transport  difficulties. 


Bottoms  of  Mine  Cars  may  be  cleaned  by  means  of  a  drill 
of  the  jack-hammer  type,  fitted  with  a  flat  or  wedge-shaped 
bit.  The  operator  manipulates  the  machine  with  a  short 
"scoopinpr"  motion  to  loosen  the  material,  which  is  after- 
ward removed  with  a  short-handled  shovel. 
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A  Concrete  Water-Seal  Ring  for  Shaft 

By  G.  G.  Wald* 

An  effective  method  of  sealing  off  water  in  a  shaft 
where  the  inflow  is  confined  to  a  restricted,  well-defined 
area  was  evolved  at  the  main  shaft  of  the  Arizona 
Hercules  Copper  Co.  at  Ray,  Arizona.  In  instances 
where  the  water-bearing  strata  is  extensive,  the  only 
method  of  waterproofing  a  shaft  is  to  concrete  it  com- 
pletely, but  at  the  Arizona  Hercules  practically  all  of 
the  water  came  in  on  a  flat  dacite-conglomerate  contact 
220  ft,  from  the  collar  of  the  shaft,  and  it  was  possible 
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Sec+ion 
WATER   COLLAR   AT    ARIZONA    HERCULES    SHAFT 

completely  to  seal  off  this  water  by  lining  30  ft.  of  the 
shaft  with  concrete. 

The  Arizona  Hercules  shaft  is  900  ft.  deep,  14  ft. 
2  in.  X  7  ft.  inside  in  the  clear,  and  consists  of  two 
hoist  compartments  4  ft.  10  in.  x  7  ft.  and  a  3-ft. 
6-in.  X  7-ft.  manway.  A  station  and  a  pocket  are  cut 
at  the  475  level.  It  was  desired  to  line  a  heav>'  section 
of  the  shaft  (from  395  ft.  to  555  ft.  from  the  collar) 
with  concrete,  and,  to  improve  the  working  conditions 
below,  the  water  flow  at  a  point  220  ft.  from  the  collar. 


'Mining  engineer,  Hanington  &  Wald.  Contractors,  Ray.   Ariz. 


15,000  gal.  per  24  hours,  was  first  sealed  off.  In  this 
operation,  30  ft.  of  the  shaft  was  lined  with  concrete, 
a  distance  12  ft.  below  and  18  ft.  above  the  water- 
bearing contact.  The  concrete  mix  was  six  sacks  of 
cement  to  one  cubic  yard  of  creek  gravel,  and  40  lb. 
of  hydrated  lime  per  cubic  yard  were  added  for  water- 
proofing and  for  the  purpose  of  making  the  concrete 
flow  easily  through  the  troughs.  The  concrete  was 
mixed  on  surface  in  a  one-yard  Ransome  mixer  and  so 
placed  as  to  discharge  directly  into  a  6-in.  pipe  hung 
in  the  southeast  corner  of  the  west  hoist  compartment. 
At  the  working  level  the  concrete  was  caught  in  a 
bucket  2  ft.  6  in.  high  and  20  in.  in  diameter.  The 
bottom  of  the  bucket  was  set  6i  ft.  above  the  top  of 
the  pour  to  be  made,  and  from  the  bucket  the  concrete 
was  run  into  the  form  by  means  of  launders,  made  of 
1-in.  plank. 

The  shaft  sets  were  not  removed,  and  the  2-in.  form- 
planks  were  nailed  to  the  inside  face  of  the  shaft 
timbers  after  they  had  been  dressed  or  bushed  to  con- 
form to  plumb.  The  concrete  was  reinforced  with  i-in. 
square  twisted  bars,  having  1-ft.  horizontal  centers, 
and  i-in.  round  iron  having  2-ft.  vertical  centers.  The 
concrete  walls  are  18  in.  thick,  except  for  the  bottom 
wall,  which  is  2  ft.  thick,  and  averaged  2.75  cu.yd.  per 
linear  foot  of  shaft  over  the  30  ft.  poured. 

The  men  worked  on  a  three-shift  basis,  one  jigger 
boss  and  four  timbermen  on  each  shift.  The  average 
time  taken  to  make  a  5-ft.  pour  of  concrete  after  the 
forms  were  ready  was  three  hours.  Work  was  started 
12  ft.  below  the  contact,  and  all  the  lagging  entirely 
removed  from  two  sets.  The  ground  was  solid  con- 
glomerate, and  a  hitch  was  cut  at  a  point  2  ft.  behind 
the  timbers  at  the  bottom,  to  insure  cutting  off  and 
holding  back  the  water,  and  was  then  tapered  to  1  ft. 
back  of  the  timber  and  to  5  ft.  above  the  bottom.  The 
first  pour  of  5  ft.  was  then  made,  lagging  was  removed 
from  the  third  set.  and  the  second  pour  of  concrete 
completed,  and  so  on  to  the  top. 

Had  the  water  been  simply  sealed  off,  it  would  no 
doubt  have  found  its  way  over  or  under  the  concrete. 
The  following  method  was  therefore  adopted  to  collect 
and  drain  the  water  down  a  pipe  to  the  sump:  The 
top  of  the  second  section  or  pour  brought  the  lining 
1  ft.  below  the  dacite-conglomerate  contact,  and  a  8-in. 
outlet  pipe  was  set  in  the  concrete  on  a  45°  slope,  with 
its  upper  end  projecting  above  the  concrete  near  the 
back  of  the  wall  and  its  lower  end  projecting  into  the 
shaft  in  the  center  of  the  end  of  the  manway  compart- 
ment. Seven  1-in.  pipes  were  placed  similarly,  one  in 
the  center  of  each  compartment  and  in  the  center  of 
each  end  of  the  shaft,  and  capped  so  that  they  would 
be  used  only  in  case  the  3-in.  pipe  clogged.  A  6-in. 
square  recess  was  allowed  all  around  the  shaft  so  that 
if  it  becomes  necessary  to  use  the  1-in.  emergency  drain 
pipes,  the  gathering  pipe  can  be  strung  outside  of  the 
shaft  clearance.    Above  the  second  section,  vertical  back 
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lagging  was  placed  around  the  shaft  with  the  face  of 
the  lagging  18  in.  back  of  the  inside  face  of  the  shaft 
timbers.  This  lagging  was  put  in  tight  and  caulked 
so  that  no  grouting  could  get  through  and  a  free  space 
would  be  left  for  the  water  to  circulate  behind  the 
lagging. 

A  2-in,  space  was  left  between  the  laggings  at  the 
center  of  each  compartment  and  the  center  of  each 
end.  Opposite  each  space  a  perforated  pipe  was  carried 
up  vertically  to  the  top  of  the  concrete  collar  and  set 
in  a  3  X  4-in.  box  of  1-in.  plank  to  collect  the  water 
and  carry  it  to  the  7  x  8-in.  gathering  box  of  2-in. 
plank.  This  latter  was  placed  completely  around  che 
shaft  and  against  the  back  lagging,  covering  the  open 
ends  of  the  pipes  that  were  set  during  the  second 
pouring.  To  catch  any  water  that  might  run  down  the 
face  of  the  concrete,  a  niche  was  left  all  around  the 
face  of  the  shaft,  and  from  this  eight  1-in.  pipes 
carried  such  water  down  to  the  inner  gathering  box. 
The  water  collar,  which  was  designed  and  constructed 
by  Hanington  &  Wald,  contractors,  of  Phoenix,  Ariz., 
has  been  successful,  as  the  3-in.  drain  pipe  is  carrying 
all  the  water,  and  the  shaft  is  dry. 


Station  Box  for  Dull  Tools 

By  C.  T.  Rice 

Dull  tools  are  much  more  likely  to  go  on  top  at  the 
end  of  the  day  if  there  is  some  regular  place  for  them 
to  be  left  at  the  station  as  the  men  go  off  shift.  At 
the  Hecla  mine,  Burke,  Idaho,  a  small  portable  box  is 
used  that  may  easily  be  slid  over  to  the  shaft  on  the 
turn  sheet  to  facilitate  loading  by  the  station  tenders. 
This  is  divided  into  two  compartments,  one  for  saws  and 
the  other  for  dull  axes  and  picaroons.  The  box  is  kept 
in  such  a  position  in  the  station  that  it  can  be  seen 
easily  from  the  shaft  by  the  cagemen. 


Shaft  Sinking  at  the  Seneca  Mine 

In  the  Journal  of  Sept.  28  appeared  a  short  article 
on  the  sinking  of  the  Seneca  shaft  at  Mohawk,  Mich., 
which  mentioned  the  use  of  a  header  as  a  part  of  the 
drilling  apparatus  used.  It  is  interesting  to  note  that 
a  similar  header  was  utilized  in  sinking  the  Woodbury 
shaft,  at  the  Newport  mine,  Ironwood,  Mich.,  in  1915. 
J.  M.  Broan,  who  was  in  charge  of  the  shaft  sinking 
at  the  Newport,  is  the  superintendent  at  the  Seneca, 
and  it  was  through  him  that  the  information  for  Mr. 
Featherly's  article  was  obained. 

An  accompanying  sketch  shows  the  general  arrange- 
ment of  the  header  at  the  Woodbury  shaft,  concerning 
which  Mr.  Broan  writes'  as  follows: 

"The  drilling  equipment  in  sinking  is  somewhat  dif- 
ferent from  that  used  in  ordinary  practice  in  that  a 
header  is  used  to  distribute  air  to  the  machines.  The 
sketch  shows  a  single  machine  hanging  in  position  when 
not  in  use.  The  casting  A  is  of  9-in.  diameter,  bored 
out  in  the  center,  and  has  a  bolt  circle  of  a  standard 
4-in.  flange.  Eight  holes,  evenly  spaced,  are  drilled  in 
the  sides  and  tapped  for  S-in.  nipples,  to  which  the  ma- 
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chine-hose  connections  are  made.  5  is  a  duplicate  of 
A,  except  that  the  holes  for  the  nipples  are  of  differ- 
ent size.  There  are  seven  i-in.  and  one  1-in.  connec- 
tions, the  latter  being  an  inlet  for  the  water  and  the 
others  for  water  discharges  to  the  drills,  to  be  used  only 
with  water-tube  type  jack-hammers.  The  hooks  or  hang- 
ers C  are  made  of  i  x  2-in.  strap  iron.  A,  B,  and  C 
are  held  together  by  four  f-in  bolts  passing  through  the 
4-in.  flange  at  the  bottom  of  the  4-in.  air  pipe  E.  The 
ell  at  the  top  is  made  with  a  lug  cast  on  it  to  accom- 
modate the  1-in.  I-bolt  by  means  of  which  the  header 
is  suspended.    Z)  is  a  9-in.  pipe  and  serves  as  a  casing- 


GENERAL  ARKANG^IMENT  OF   DRILL  HEADER  USED   IN 
SHAFT    SLNKING 

to  inclose  the  counterweight  F,  which  holds  the  slack 
hose  out  of  the  way  while  drilling  is  being  done. 

"Two  headers  are  used  and  each  accommodates  seven 
jack-hammers  and  one  blowpipe.  When  not  in  use,  the 
apparatus  \a  hung  to  one  side  in  the  headframe  and  can 
be  easily  lowered  by  means  of  a  sling  beneath  the  bucket. 
In  service  it  is  handled  by  means  of  a  small  chain-block 
fastened  to  the  bottom  shaft  set  and  brought  to  any 
desired  height,  the  adjustment  being  allowed  by  means 
of  a  3-in.  air  hose  H,  which  connects  to  the  air  main." 
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The  Twenty-seventh  Engineers 

The  27th  Engineers  went  over  in  sections,  first  A  Co., 
then  B  and  C,  and  finally  D,  E  and  F.  Co.  A  naturally 
got  first  into  the  activities,  and  its  men  will  receive 
two  gold  chevrons,  while  the  men  of  the  other  companies 
will  get  one.  Toward  the  end  of  the  campaign  the  en- 
tire regiment  was  together  and  did  splendid  work,  par- 
ticularly in  the  last  ofl:ensive,  as  is  evidenced  by  the 
following  letter  from  the  Chief  Engineer  of  the  First 
Army: 

Headquarters,  First  Army. 
Office  of  Chief  Engineer. 

23  November,  1918. 
From  the  Chief  Engineer,  First  Army, 
To  Commanding  Officer,  27th  Engineers. 
Subject:    Services  Rendered  During  Offensives. 

1.  I  desire  to  express  my  appreciation  to  you,  and.  through  you. 
to  your  regiment,  of  the  excellent  service  rendered  by  the  officers 
and  men  of  tho  27th  Engineers  during  the  Meuse-Argonne  offen- 
sive, beginning  Sept.  26,  and  continuing  until  the  conclusion  of 
the  armistice  on  Nov.  12th. 

2.  At  the  time  when  the  building  of  bridges  was  of  paramount 
importance  to  the  advance  of  the  Army  and  its  supply,  the  men 
of  your  command  met  every  demand  made  upon  them,  and  by 
their  energy  and  ability  contributed  in  no  small  degree  to  the 
success  of  the  First  Army. 

3.  A  copy  of  this  is  being  sent  to  the  Chief  of  Staff,  First  Army. 

4.  Please  publish  this  letter  to  all  the  officers  and  men  of  your 
command  at  the  earliest  opportunity. 

George  R.   Spaulding, 
»  Colonel,  Engineers,  U.  S.  A. 

Chief   Engineer,    First  Army. 

After  four  months  of  nearly  continuous  campaign- 
ing, most  of  the  time  in  pup  tents  and  under  more  or 
less  continuous  shellfire,  working  day  and  night  in  all 
kinds  of  weather,  particularly  the  wet  and  cold  kinds, 
the  boys  are  now  entitled  to  a  rest  and  some  good  feeds. 
Colonel  Perry  saw  to  it  that  they  had  a  treat  on  Thanks- 
giving, with  the  aid  of  the  Comfort  Fund;  and  pro- 
visions were  made  for  another  treat  on  Christmas. 
After  that  they  will  soon  be  on  their  way  home,  if 
present  plans  are  maintained. 

HOW   THE   COMFORT    FUND    STANDS 

Previously    acknowledged $18,492.77 

C.   M.    Eye 10.00 

C.    A.    Burdick 5.00 

Mining  and  Metals  Section,  National  Safety  Council.  . .  .  125.00 

John  Herman    10.00 

Lane  Pearl    5.00 

W.   L.   Gibson    5.00 

C.   M.   Fenton    10.00 

Charles   Le  Vasseur,   monthly 5.00 

B.  N.    Jackson 10.00 

H.  A.  Johann    10.00 

Mrs.  A.  B.  Emery,  Messina,  Transvaal 10.50 

A.    C.    Stoddard    „5-00 

Robert   E.    TaUy    25.00 

Nelson   P.    Hulst    20.00 

Lawrence    Addicks    i^nn 

R.   R.  Boyd    25.00 

E.  R.    Varela    .»•"" 

W.   J.   Olcott    25.00 

J.   E.  ClenneU    - 10-00 

C.  M.    Eye    (monthly) I"-"" 

A.    H.    Hoffman 1""" 

Francis   Drake    , V  u'  '  V 1  i 

Employees  of  Sociedad   Minera  Backus  y   Johnston  del 

Pgj.jj    1         ft 

Charles  Le  Vasseur   (monthly) 5.00 

F.  W^artenweiler    ,  iX'XX 

Walter  Douglas   i nnn 

Robert    E.    Dye • ^"i'^^ 

R.  T.  Hancock    III 

Total    $19,182.56 

Friends  are  urged  to  make  an  effort  to  carry  the  Com- 
fort Fund  to  its  goal. 

Make  your  checks  payable  to  W.  R.  Ingalls,  treasurer 
of  the  Association  of  the  27th  Engineers.  Because  of 
the  work  involved  in  administering  the  Comfort  Fund, 
contributions  are  acknowledged  only  by  publication  in 
the  Journal. 
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C.ontrol  of  Influenza 

A  meeting  of  the  New  York  Section  of  the  Mininj? 
and  Metallurgical  Society  was  held  on  Dec.  16,  at  which 
the  subject  of  influenza  wa.s  di.scussed,  with  particular 
reference  to  its  nature  and  control  in  mining  camps,  in 
many  of  which  the  ravages  of  the  di.sease  have  ma- 
terially affected  production.  The  chairman  of  the  sec- 
tion, Sidney  H.  Ball,  in  his  opening  remarks,  drew  atten- 
tion to  the  unusual  experience  of  the  two  large  South 
African  diamond  mines.  At  the  Do  Beers  mine,  where 
there  are  normally  about  12,000  employees,  about  4000 
have  died  from  the  after-effects  of  the  disease.  At  the 
Premier  mine  dra.stic  preventive  measures  were  under- 
taken before  the  disease  had  made  any  headway,  with 
the  result  that  there  was  practically  no  loss  of  life. 

Dr.  Charles  F.  Collins,  of  New  York,  called  attention 
to  the  history  of  the  disease.  From  the  early  part  of 
the  sixteenth  century  up  to  1870  the  records  show  that 
about  ninety  influenza  epidemics  have  been  described. 
Some  were  sporadic,  though  others  swept  rapidly  over 
the  entire  world ;  some  were  of  short  duration,  and  others 
lasted  for  several  months.  Many  fatalities  have  accom- 
panied the  outbreaks,  but  in  all  cases,  so  far  as  records 
show,  deaths  have  not  been  directly  due  to  influenza, 
but  to  other  diseases  that  immediately  follow  and  attack 
those  who  are  already  much  weakened  and  thoroughly 
poisoned  by  the  influenza. 

There  are  so  many  varieties  of  the  symptoms  that  ac- 
company influenza  that  it  is  an  open  question  as  to 
whether  all  the  epidemics  have  originated  from  the 
same  germ.  It  always  starts  with  infection  of  the 
mucous  membranes  of  the  nose  or  throat,  spreads  more 
or  less  to  all  the  other  mucous  membranes  of  the  body, 
and,  in  the  milder  forms,  the  patients  always  present 
practically  the  same  symptons. 

Dr.  Collins  pointed  out  that,  although  a  large  number 
of  the  fatalities  have  been  due  to  pneumonia,  this  com- 
plication differed  from  the  pneumonia  that  seems  to  be 
always  more  or  less  prevalent.  The  pneumonia  follow- 
ing the  influenza  develops  at  a  single  spot  and  creeps 
gradually  over  one  or  both  lungs.  In  the  recovery  phase 
it  recedes  in  the  same  manner,  instead  of  enveloping  the 
whole  of  the  lung  tissue  at  once,  and  clearing  gradually 
but  equally  from  the  entire  lung. 

Dr.  William  H.  Park,  of  the  Research  Laboratory  of 
the  New  York  Board  of  Health,  opened  his  remarks 
by  making  a  rather  surprising  statement  to  his  audi- 
ence, namely  that  he  and  his  associates  did  not  know 
the  germ  that  caused  influenza.  On  several  occasions 
since  1890  scientists  have  thought  that  they  identified 
the  germ,  and  have  followed  it  on  its  course  for  a  time 
through  the  disease,  only  to  find  it  missing  later,  though 
the  disease  traveled  on  in  unabated  virulence.  During 
the  present  epidemic  a  germ  was  identified  in  the 
Eastern  states,  but  it  was  almost  lacking  in  the  Middle 
West.  Several  vaccines  have  been  tried,  and  the  records 
from  their  use  have  been  most  encouraging;  but  other 
records  upon  the  same  material  show  no  favorable  re- 
sults. There  is  a  fair  consensus  of  opinion  among 
bacteriologists  that  they  neither  know  the  germ  nor 
how  to  destroy  it,  but  they  do  believe  that  they  know 
how  to  prevent  its  spread,  and  that  is  by  isolation,  avoid- 
ance of  contact,  the  protection  of  a  healthy  person  from 
anv  and  all  excretions  which  may  come  from  the  nose. 
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mouth,  or  eyes  of  the  patient.  Five  thousand  marines 
isolated  near  San  Francisco,  in  an  island  in  the  bay, 
have  not  had  influenza.  It  develops  slower  in  sparsely 
>ettled  localities,  and  properly  made  masks  have  un- 
doubtedly protected  their  wearers  in  many  cases.  All 
are  in  agreement  as  to  the  necessity  for  taking  to  one's 
bed  as  soon  as  there  is  the  least  evidence  of  the  disease, 
and  staying  there  until  all  danger  is  past. 

Dr.  Charles  E.  Baldwin,  of  Derby,  Conn.,  spoke  of  a 
solution  of  lime  and  creosote  that  he  had  been  using  for 
several  months  both  for  influenza  in  its  incipient  form 
and  for  pneumonia,  where  that  disease  had  already  de- 
veloped. Dr.  Baldwin  claimed  that  the  solution  is  not 
an  immunizer,  but  kills  the  influenza  and  pneumonia 
germs  when  they  are  present.  This  idea  has  been 
adopted  at  Cripple  Creek,  Victor,  and  Colorado  Springs, 
where  six  physicians  have  been  using  the  solution,  ap- 
parently with  good  results.  The  remedy  has  also  been 
sent  to  the  Anaconda  physicians  at  Butte,  Mont.,  but 
they  have  not  yet  reported  the  result. 


Mining  Congress  To  Enlarge  Work 

The  American  Mining  Congress  held  its  annual  meet- 
ing of  members  in  New  York  on  Dec.  10.  Representa- 
tives from  several  other  states  were  present.  The  discus- 
sions upon  the  questions  propounded  in  the  questionnaire 
recently  sent  out  developed  many  angles  as  to  the 
post-war  conditions  affecting  costs  and  treatment  of  the 
wage  problem.  These  discussions  led  into  a  final  con- 
sideration of  a  plan  for  enlarging  the  work  of  the 
Mining  Congress  upon  the  basis  of  divisional  organiza- 
tions, with  specialized  men  in  charge  of  the  grand 
divisions,  under  following  general  headings :  "Copper" ; 
"Iron  and  Ferrous  Minerals";  "Gold  and  Precious 
Metals";  "Oil  and  Gas";  "Non-Metalliferous  Minerals"; 
"Coal";  "Base  Metals";  "Transportation";  and  "Indus- 
trial Relations  and  Welfare."  The  background  of  the 
enlarged  work  was  the  Bureau  of  Mining  Economics, 
with  such  subdivisions  as  "Educational  Publicity"  and 
"Statistics." 

The  plan  submitted  by  Secretary  Callbreath  met  with 
general  approval,  with  the  understanding  that  the  "In- 
dustrial Relations  Division"  devote  most  of  its  energy 
to  educational  work  and  general  welfare  of  employees. 

The  following  resolution  was  presented  by  Bulkeley 
Wells,  and  adopted  by  unaminous  vote: 

That  the  American  Mining  Congress  accept,  as  a  general  pro- 
gram of  reorganization  and  development,  the  plans  submitted  by 
the  secretary,  the  actual  adoption  of  these  plans  to  be  effected 
only  in  the  discretion  and  by  order  of  the  directors  and  only  a^ 
the  assured  income  of  the  congress  will  cover  the  increased  ex- 
penaea  so  to  be  Incurred. 

A  special  committee  consisting  of  Messrs.  Wells, 
Howard,  and  Crosby  reported  in  favor  of  financing  the 
enlarged  work  upon  the  basis  of  a  production  tax  of 
10c.  for  each  $1000  in  values  produced.  The  secretary 
was  in.'jtructed  to  enter  into  contracts  with  producers  for 
a  permanent  service  through  the  Bureau  of  Mining 
Economics,  upon  the  above  basis,  a  minimum  of  $60  and 
a  maximum  of  $G000  per  year  being  fixed  for  such  serv- 
ice. The  president  was  authorized  to  appoint  com- 
mittees representing  each  division  of  production,  to 
proceed  with  the  organization. 

The  nominating  committee,  Messrs.  Barnett,  of  Col- 


orado ;  Payne,  of  New  York,  and  McCutcheon,  of  Penn- 
sylvania, nominated  the  following  directors:  John  C. 
Howard,  Salt  Lake  City,  Utah ;  Bulkeley  Wells,  Denver, 
Colo;  Harry  L.  Day,  Wallace,  Idaho;  E.  L.  Doheny,  Los 
Angeles,  Calif. ;  and  E.  P.  Mathewson,  New  York.  The 
report  was  adopted.  The  "hold-over"  directors  are: 
Walter  Douglas,  New  York;  M.  S.  Kemmerer,  New 
York;  George  H.  Crosby,  Duluth;  W.  J.  Richards,  Potts- 
ville,  Penn.,  Samuel  A.  Taylor,  Pittsburgh,  Penn. ;  L.  A. 
Friedman,  Lovelock,  Nev. ;  Carl  Scholz,  Chicago,  111. ;  and 
Charles  S.  Keith,  Kansas  City,  Missouri. 

The  board  of  directors  elected  the  following  oflRcers: 
President,  Bulkeley  Wells,  Colorado ;  first  vice-president, 
Harry  L.  Day,  Idaho ;  second  vice-president,  M.  S.  Kem- 
merer, New  York;  third  vice-president,  George  H. 
Crosby,  Minnesota;  secretary,  James  F.  Callbreath, 
Washington,  D.  C. 


Pulverized  Fuel  in  Blast  Furnaces 

A  company  has  been  formed  under  the  title  of  the 
Garred-Cavers  Corporation,  with  offices  at  43  Exchange 
Place,  New  York,  to  introduce  the  use  of  pulverized 
fuel  in  blast  furnaces.  The  company  has  acquired  the 
patents  of  the  Garred  and  Cavers  processes  and  has 
made  arrangements  for  the  use  of  the  same  at  the  blast 
furnace  plant  of  the  Tennessee  Copper  Co.,  Copperhill, 
Tenn.,  and  at  the  smeltery  of  the  International  Nickel 
Co.  of  Canada,  Ltd.,  Copper  Cliff,  Ontario. 

A  large  amount  of  experimental  and  development 
work  has  already  been  done,  with  encouraging  results, 
both  from  an  operating  and  economic  point  of  view, 
and  the  enginers  and  metallurgists  interested  in  blast- 
furnace practice  will  fully  appreciate  the  many  advan- 
tages that  will  accrue  if  this  system,  which  utilizes 
cheap  pulverized  fuel  in  place  of  coke,  is  generally 
adopted. 

U.  A.  Garred  was  formerly  chief  engineer  at  the 
Washoe  smeltery  of  the  Anaconda  Copper  Mining  Co., 
and  was  later  engaged  at  the  Mount  Morgan  Gold  Min- 
ing Co.,  Mount  Morgan,  Queensland,  Australia.  More 
recently  he  was  chief  engineer  at  the  Nichols  Copper 
Co.'s  smeltery,  at  Laurel  Hill,  L.  I.,  and  is  now  devoting 
his  time  to  the  problems  connected  with  the  use  of  pul- 
verized fuel  in  metallurgical  furnaces. 


Marketing  Government  Property 

Benedict  Crowell,  Assistant  Secretary  of  War  and 
Director  of  Munitions,  has  been  requested  by  the  Presi- 
dent to  assume  responsibility  for  the  proper  disposi- 
tion of  all  property  acquired  by  the  War  Department 
since  Apr.  6,  1917.  Mr.  Crowell  has  appointed  C.  W. 
Hare,  Assistant  Director  of  Munitions,  to  have  general 
supervision  of  this  work,  and  Brig.  Gen.  C.  C.  Jamieson 
has  been  appointed  Director  of  Sales  in  direct  charge  of 
an  organization  to  be  perfected  for  the  disposal  of  sur- 
plus property. 

The  policies  and  procedures  upon  which  sales  will  be 
made  are  being  formulated  by  the  Director  of  Muni- 
tions, the  Assistant  Director  of  Munitions,  and  the  Di^ 
rector  of  Sales.  It  is  the  intention  of  the  Director  of 
Munitions  to  so  market  Government  property  as  to  in- 
terfere as  little  as  possible  with  business  conditions,  and 
to  this  end  the  Assistant  Director  of  Munitions  and  the 
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Director  of  Sales  will,  as  occasions  may  require,  confer 
with  committees  representing  the  industries  affected. 

Any  information  in  connection  with  the  various  prob- 
lems involved  will  be  furnished  by  either  the  Assistant 
Director  of  Munitions  or  the  Director  of  Sales  at  their 
offices  in  the  Munitions  Building,  Nineteenth  and  B 
Streets,  Washington,  D.  C. 

Monthly  Copper  Production  for  1918 

The  table  which  appears  herewith  is  compiled  from 
reports  received  from  the  respective  companies  (except 
in  the  cases  noted  as  estimated),  together  with  the 
reports  of  the  U.  S.  Department  of  Commerce  as  to 
imported  material,  and  in  the  main  represents  the 
crude-copper  content  of  blister  copper,  in  pounds. 


MONTHLY  CRUDE  COPPER  PRODUCTION,   1918 


Alaska  shipments 

Arizona: 

Arizona  Coppyer. 

Cons.  Ariz.  Smelting 

Inspiration 

Magma 

Miami 

New  Cornelia  (o) 

Old  Dominion 

Ray 

Shannon .  . .  _. 

Shattuck  Arizona 

United  Verde  Extension. . 
Other  Arizona 

California: 
Mammoth 

Michigan: 

Calumet  &  Hecla 

Other  Lake  Superior  (6)  . 

Montana: 

Anaconda 

East  Butte 

Nevada: 

Mason  Valley 

Nevada  Cons 

New  Mexico: 
Chino 

Utah: 

Utah  Copper 

Eastern  smelters  (6) 


August 
4,245.557 

4,300,000 

1,250.000 

9,000,000 

900,000 

5,374,198 

2,838,000 

2,064,500 

6.625,000 

708,000 

682,861 

4,627,260 

26,363,078 


September 
4,216,816 

4,330,000 

1,200,000 

7,800,000 

747,805 

5,012,865 

2,468,000 

2,292,000 

7,250,000 

722,000 

686.844 

4.623.300 

25.002.934 


1,320,000         1,140,000 


10,718,520 
7,000,000 

24,900,000 
1,714,358 

1,032,702 
6,500,000 


10,341,468 
7,000,000 

21,800,000 
2,134,700 

1,682,340 
6,670,415 


October 
4,142,744 

4,060,000 

1,200,000 

8,125,000 

949,455 

4,945,178 

2.390.000 

2.373.000 

7.490,000 

800,000 

744.069 

4,702,500 

26,604,700 

910,000 

11,929.929 
7,000,000 

23,450,000 
1,823,000 

1,086,200 
6,700,000 


November 
6,607.216 

4,000,000 

7,500.000 

992.271 

"  4,382,  i  70 

2,272,000 

2,101,000 

7,020.000 

684.000 

583,655 


1,140,000 
10.499.711 


22,600,000 
2,100,000 

1,073,400 
6,601,000 


5,065,818         7,936,000         7,063,000         6,464,285 


19,920,947 
1,750,000 


17,785,000 
1,750,000 


19,000,000 
1,750,000 


16.500.000 


Total  reported 148,900,799     144.592,487     149.238.775 

Others,  estimated 16,650,000       13,400,000         4,100,000 


Total  United  States... . 

Imports:  Ore  and  concen- 
trates, etc 

Imports  in  blister,  etc 


165,550,799     157,992,487     153,338,775 


18,546,115 
42,519,271 


10,828,810 
37,570,650 


10,112,365 
33,884,114 


Grand  total 226,616,185 

British  Columbia: 

Canada  Copper  Corpn. . .  1 59,82 1 

Granby  Cons 2,820,207 

Mexico: 

Boleo 

Cananea 5,000,000 

Phelps    Dodge,    Mexican 

properties 4,063,322 

Other  Foreign: 

Braden 6,690,000 

Cerrode  Pasco 5,786,000 

Chile 8,496.000 

Katanga 4,894,200 

Backus  &  Johnston 2.052.09 1 


206.391,947     197335,254 


142,466 
3,371,535 

1,764,000 
4,900,000 


191,433 
2.549,474 


1,873,760 
4,300,000 


2,147,405 


4,308,845         3,791,602 


5,100,000 
3,551,418 


6,020,000 
6,150,000 
7,346,000 
4.887,598 
2,435.442 


(c). 


5.836.000 
8,548.000^ 
3.306.900 


(c). 


5.398.000 

9,854.000 

551,250 


Copper  Corporation  discontinued  reporting  the  ou^ 
of  its  Alaska  mines  and  the  Braden  mines  separate^ 
In  October  its  copper  production  from  both  sources 
was  13,286,000  lb.,  and  in  November,  12,146,000  pounds. 
The  grand  total  includes,  under  "Imports  in  ore  and 
blister  copper,"  the  production  of  such  companies  as 
Canada  Copper,  Granby,  Cananea,  Braden,  Cerro  de 
Pasco  and  Chile.  As  a  matter  of  record,  however,  the 
individual  figures  are  given  after  the  total.  We  also 
report  the  production  of  the  Boleo  and  Katanga  com- 
panies, whose  copper  does  not  come  to  the  United  States. 

The  Tin  Situation 

G.  N.  Armsby,  chief  in  charge  of  tin,  of  the  War 
Industries  Board,  authorized  the  publication  of  the  fol- 
lowing letter  dated  Dec.  18  and  addressed  by  him  to 
John  Hughes,  chairman  of  the  sub-committee  on  pig  tin, 
of  the  American  Iron  and  Steel  Institute : 

Referring  to  my  letter  of  Dec.  2.  fixing  the  price,  term.,  and 
conditions  unJor  which  this  tin  is  to  be  distributed  to  consumers 
dealers,  and  jobbers,  the  total  quanUty  allocated  is  approximately 
10.000  gross  tons,  and  the  e.stimattd  overhead  coHt  from  fob  port 
of  shipment,  eiUier  Singapore  or  Sydney,  to  f.o.b.  delivery  point 
In  United  States,  including-  ocean  freight,  marine  and  war  risk 
insurance,  interest,  railroad  freight,  storage,  weighing,  and  all 
other  charges,  will  be  covered  by  the  provisional  prices  announced 
in  Circular  Letter  No.  8  of  American  Iron  and  Steel  InaUtute 
dated  Dec.  3,  1918.  namely,  72ic.  per  lb.  ex  dock  or  store  port 
of  New  York  or  Chicago,  or  f.o.b.  delivery  points  at  Chicago  and 
points  east,  seller's  option,  or  71  ic.  per  lb.  ex  dock  or  gtore 
Paclflc  Coast  ports,  seller's  option. 

In  my  letter  of  Dec.  2,  1918,  which  was  published  In  your  Cir- 
cular Letter  No.  8.  above  referred  to,  the  United  States  Steel 
Products  Co.  was  authorized  to  make  sales  at  the  above  prices  for 
shipment  during  the  months  of  December,  1918,  and  January. 
1919.  After  due  consideration,  the  War  Industries  Board  has  de- 
cided to  extend  the  period,  during  which  the  base  prices  wlU  be 
maintained,  beyond  Jan.  31.  1919,  until  such  time  as  aU  of  this 
tin  has  been  distributed. 

The  War  Industries  Board  hsis  further  decided  that,  when  the 
Importation  and  distribution  of  this  tin  shall  have  been  completed, 
and  all  charges  and  costs  accruing  thereon  shall  have  been  finally 
and  definitely  ascertained,  the  actual  net  price  per  pound  be 
determined  and  proper  refund  be  made  on  the  cost  basis  by  the 
United  States  Steel  Products  Co.  to  each  buyer  to  whom  said 
company  has  made  a  sale. 

Careful  consideration  Is  being  given  to  the  needs  of  American 
consumers  with  respect  to  further  importation  of  pig  tin  from  the 
various  producing  centers,  and  when  the  proper  time  comes,  a 
formal  announcement  will  be  made  as  to  when  and  under  what 
conditions  Import  licenses  wlU  be  granted  permitting  Importa- 
tions to  be  made. 

Mr.  Hughes  has  made  the  following  statement  to  the 
trade:  "Sales  of  tin  made  by  the  United  States  Steel 
Products  Co.  will  be  adjusted  after  final  distribution,  as 
soon  as  the  cost  price  has  been  ascertained  and  deter- 
mined under  Government  authority." 


(a)  Only  electrolytic  cathodes  are  entered.  New  Cornelia  also  produces  some 
copper  from  ores  sent  to  Calumet  &  Arizona  smeltery,  which  is  included  under 
•'Otner  Ariiona."    (b)  Estimated,    (c)  Not  reported. 

The  production  of  the  United  States  by  months  since 
the  beginning  of  the  year  is  as  follows: 

Pounds 

January 1 65,43 1.568 

February 160.011.364 

March 1 85,525. 168 

April 1 63,207.096 

May 181.070,350 

June 166.723,599 

July 1 59.329,03 1 

August 165,550.799 

September 1 57.992,487 

October 153.338.775 

The  item  "Alaska  shipments"  gives  the  official  figure 
of  the  U.  S.  Department  of  Commerce.  Kennecott  pro- 
duction from  its  Alaskan  mines  for  August  and  Sep- 
tember was  5,280,000,  and  5,508,000 "  lb.,  respectively. 
Beginning  with  the  month  of  October,  the  Kennecott 


Tomboy  Gold  Mines  Co.,  Ltd. 

At  the  annual  meeting  of  the  Tomboy  Gold  Mines  Co., 
Ltd.,  held  recently  in  London,  the  report  of  the  direc- 
tors and  the  statement  of  accounts  were  approved  and 
adopted.  The  operations  for  the  year  show  a  net  profit 
of  £57,364  6s  6d.  Shortage  of  labor  is  given  as  the  prin- 
cipal reason  for  the  fact  that  development  work  was 
not  carried  out  on  so  extensive  a  scale  as  it  other- 
wise might  have  been.  During  the  year  experiments 
were  made  on  a  practical  scale  to  indicate  the  suitability 
of  the  oil  flotation  process  as  a  method  of  treatment  for 
the  ore.  The  results  showed  that  a  net  saving  of  at 
least  $1  per  ton  can  be  made.  The  question  of  the  nec- 
essary plant  has  been  deferred  until  conditions  warrant 
the  expenditure  involved. 
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Reopening  French  Mines  of  Interest 

Much  valuable  technological  information  will  be  avail- 
able to  mining  engineers  who  have  an  opportunity  to 
watch  the  reclamation  of  the  French  mines.  As  the 
mines  were  systematically  destroyed  by  opening  their 
workings  to  underground  quicksands  and  water  and  by 
the  blasting  of  shaft  linings,  it  is  certain  that  some 
very  unusual  methods  must  be  employed  to  save  them. 
The  hope  is  expressed  that  competent  observers  will 
follow  the  restoration  of  these  mines,  so  that  the  in- 
dustry generally  may  take  advantage  of  the  practices 
developed. 


War-Mineral  Producers  Convene 

Producers  of  war  minerals  who  wish  to  obtain  Gov- 
ernment relief  held  a  convention  in  Washington  Dec. 
16  and  17  under  the  auspices  of  the  American  Mining 
Congress.  As  a  result  of  the  deliberations  it  is  prob- 
able that  a  resolution  will  be  introduced  in  Congress, 
authorizing  the  Secretary  of  the  Interior  to  determine 
the  measure  of  damage  suffered  in  each  case  and  liqui- 
date these  amounts  from  the  appropriation  authorized 
by  the  War-Minerals  Act. 

A  committee  from  the  convention  called  on  the  Secre- 
tary of  the  Interior,  while  the  sessions  were  in  progress, 
to  inquire  as  to  his  policy  in  administering  the  War- 
Minerals  Act.  Secretary  Lane  admitted  that  he  pos- 
sibly has  the  technical  right  under  that  law  to  under- 
take to  adjust  the  situation  as  to  some  of  the  war  min- 
erals, but  as  there  is  doubt  whether  such  action  would 
come  within  the  intention  of  Congress,  he  declined  posi- 
tively to  act  without  specific  authorization  from  the 
President  or  from  Congress. 

The  producers  at  the  convention  summed  up  their  rea- 
sons for  asking  relief  as  follows : 

By  reason  of  urgent  appeals  made  by  representatives  of  the 
U.  S.  Government,  many  persons  throughout  the  United  States 
have  expended  varied  sums  of  money  in  producing  and  in  prepa- 
ration for  the  production  of  the  minerals  specified  in  the  War- 
Minerals  Act,  and  will  lose  much  or  all  of  their  investments  unless 
thf  legislative  intent  of  the  act  shall  be  carried  out  This  will 
result  principally  because  of  the  fact  that  competitive  material 
from  foreign  nations  can  and  is  being  delivered  to  American 
users  at  prices  much  below  the  cost  of  the  American  product. 

TTie  persons  so  induced  to  undertake  production  were  led  to 
make  such  expenditure  upon  tlie  representation  that  legislation 
waa  being  considered  by  the  Congress  of  the  United  States,  and 
Its  early  enactment  expected,  and  that  provision  would  be  made 
to  reimburse  such  expenditures. 

The  War-Minerals  Act  authorized  the  President  "to  develop 
and  operate  such  mine  or  deposit"  with  the  funds  thereby  ap- 
propriated. By  reason  of  Individual  investment,  ample  supplies 
of  nearly  all  the  specific  min<;ral8  have  been  developed  in  the 
United  States,  the  expense  thereof  having  been  borne  by  individu- 
aU  who  now  find  themselves  suffering  financial  losses  because  the 
markets  have  been  supplied  by  heavy  Importation  from  cheap- 
labor  countries,  while  the  fund  provided  by  the  act  for  such  pur- 
IK(»e    r<.-malna    Intact 

There  were  55  delegates  present  at  the  convention. 
Twenty-two  states  were  represented.  It  was  estimated 
that  1000  employers  and  20,000  employees  are  affected 


to  a  greater  or  less  extent  by  the  present  situation  in 
war  minerals. 

The  meetings  were  attended  by  a  number  of  senators 
and  representatives.  Senator  Henderson,  chairman  of 
the  Senate  Committee  on  Mines  and  Mining,  and  Rep- 
resentative Foster,  chairman  of  the  corresponding  com- 
mittee in  the  House,  assured  those  assembled  that  Con- 
gress would  give  sympathetic  attention  to  their  peti« 
tion,  and  each  pledged  himself  to  take  up  the  matter  in 
committee  as  soon  as  definite  proposals  were  available. 


Sulphuric-Acid  Capacity  Estimated 

A  report  on  the  present  sulphuric-acid  capacity  of 
plants  in  the  United  States  and  on  the  requirements  for 
1919  has  been  made  to  the  Chemical  Alliance  by  Arthur 
E.  Wells,  who  is  one  of  the  sulphuric-acid  specialists  of 
the  War  Industries  Board.    The  report  reads  as  follows : 

On  Jan.  1  of  this  year,  the  total  manufacturing  capacity  of  the 
country  for  acid  was  427,000  tons  per  month  (basis  100%  H2SO4), 
or  8,200,000  tons  per  year  (basis  50°  B6),  of  which  29%  was  at 
contact  acid  plants. 

On  Nov.  1  of  this  year,  the  total  manufacturing  capacity  of  the 
country  was  500,000  tons  per  month  (basis  100%  H2SO4),  or 
9,600,000  tons  per  year  (basis  50°  B6).  Of  this  total  capacity 
40%    was  at  contact  acid   plants. 

This  capacity  was  divided  among  (1)  Government,  (2)  ex- 
plosives companies,  (3)  all  others,  including  commercial  manu- 
facturers and  byproduct  manufacturers,   as  follows : 

SULPHURIC    ACID    MANUFACTURING    CAPACITY    OF 
UNITED    STATES 

Expressed  as  Expressed  as 

Tons  per  Month       Tons  per  Year 

100%  HoSOi  50°  B6 

(1)  At  Government  plants 54,000  1,040,000 

(2)  At  plants   of  explosives  manu- 

facturers    58,000  1,120.000 

(3)  AH  others    388,000  7,440,000 

Totals    500,000  9,600.000 

The  total  capacity  east  of  the  Mississippi  River,  and 
also  including  the  plant  at  Argentine,  Kan.,  and  the 
plants  in  Louisiana  and  Arkansas,  is  454,000  tons  per 
month  as  100%   H,S0,.     The  report  continues: 

If  it  be  assumed  that  the  Government  plants  and  the  contact 
plants,  which  were  built  by  the  explosives  companies  primarily 
to  supply  acid  for  munitions  explosives,  are  not  operated  In  1919, 
or,  if  operated  at  all,  that  the  production  will  be  utilized  only  for 
munitions,  and  thus  will  not  be  placed  on  the  market,  there  re- 
mains a  total  capacity  to  be  considered  in  the  eastern  part  of  the 
United  States  amounting  to  365,000  tons  per  month  (basis  100% 
HoSOJ,  or   7,000,000   tons  per  year    (basis   50°   B6). 

During  the  first  nine  months  of  1918  the  actual  rate  of  produc- 
tion was  only  about  90%  of  the  rated  maximum  capacity,  al- 
though many  plants  were  operating  much  above  the  rate  capa- 
cities. Therefore,  it  is  fair  to  conclude  that  the  probable  maximum 
output  from  these  plants  for  1919  cannot  be  greater  than  90% 
of  the  rated  capacity,  or,  in  other  words,  the  maximum  output 
could  be  only  about  328,000  tons  per  month  (basis  100%  H2SO«) 
or   6,300,000   tons  per  year    (basis   50°   B6). 


Copper  Prices  Expire  Jan.  1 

The  War  Industries  Board  announced  on  Dec.  20  that 
price  regulation  of  the  copper  industry  by  the  Govern- 
ment would  end  on  Jan.  1,  when  the  board  will  go  out 
of  existence.  The  price  has  been  fixed  by  agreement  at 
26c.  The  board  expressed  the  opinion  that  the  great 
need    for    copper,    including    that    needed    for    recon- 
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struction  work  abroad,  will  create  a  demand  equal  at 
least  to  normal  times. 

After  a  meeting  of  the  price-fixing  committee  with 
the  copper  industry,  held  on  the  same  day,  a  statement 
was  issued  which  reads  in  part: 

The  chairman  called  attention  to  the  fact  that  among  the  vital 
war  needs  of  the  Government  copper  ranked  second  only  to  steel 
and  wished  to  place  on  record  the  Government's  appreciation  of 
the  patriotic  spirit  in  which  the  copper  producers  had  accepted 
maximum  prices  suggrested  by  the  price-flxlng  committee  and  the 
industry's  unceasing  efforts  to  produce  the  abnormally  large 
quantity  of  copper  required  to  supply  the  war  needs  of  ourselves 
and   those  associated   with   us  in   the   war. 

The  industry  through  its  spokesman  testified  to  the  courtesy 
and  consideration  it  has  aJways  received  at  the  hands  of  the 
price-fixing  committee,  and  to  the  fact  that  the  fixing  of  maximum 
prices  by  the  Government  had  developed,  at  the  numerous  meet- 
ings, a  vast  amount  of  information  which  had  been  most  helpful 
in  stabilizing  and  standardizing  the  industry. 


Copper  Ore  Import  Rules  Changed 

Regulations  covering  the  importation  of  copper  ore 
and  copper  concentrates  have  been  modified,  according 
to  an  announcement  by  the  War  Trade  Board.  These 
commodities  will  hereafter  be  admitted  as  follows: 

1.  Copper  ore  originating  in  and  coming  from  Korea,  New- 
foundland, the  West  Indies,  France,  England,  the  West  Coast  of 
South  America,  Cuba,  Canada,  and  Mexico,  irrespective  of  the 
content  of  copper. 

2.  Copper  ore  originating  in  and  coming  from  Spain  only  when 
containing  more  than  2  9^   of  copper. 

3.  Copper  concentrates  from  Cuba,  Canada,  and  Mexico,  ir- 
respective  of  the  copper  content 

4.  Copper  concentrates  from  any  non-enemy  country,  other  than 
Cuba,  Canada,  and  Mexico,  onlj-  when  containing  50%  copper 
or  over. 

There  is  no  restriction  upon  the  importation  of  cop- 
per matte  or  blister  copper. 


Tin  Import  Negotiations  Described 

In  his  report  to  Congress,  the  chief  of  the  Bureau  of 
Foreign  and  Domestic  Commerce  comments  as  follows 
on  tin  imports: 

At  the  beginning  of  the  fiscal  year  the  commercial  adviser  of 
the  British  Embassy  in  Washington  was  informed  of  our  desire 
to  make  some  arrangement  with  his  government  under  which 
suflficient  quantities  of  British-controlled  tin  to  supply  the  require- 
ments of  our  trade  would  be  released  monthly  and  distributed 
in  this  country  through  the  American  Iron  and  Steel  Institute, 
under  the  guidance  and  control  of  the  Department  of  Commerce. 
A  plan  to  control  the  use  and  distribution  of  all  British  tin  im- 
ported into  this  country  was  prepared  and  approved  by  the 
solicitor.  Before  it  could  be  approved  by '  the  department,  the 
executive  order  creating  the  Exports  Council  and  vesting  in  that 
body  the  control  of  foreign  trade  was  signed  by  the  President 
In  the  meantime.  Commercial  Attache  Williams,  in  London,  with 
the  assistance  of  Mr.  Sheldon,  representing  our  Food  Admin- 
istration there,  continued  to  represent  the  interest  of  our  con- 
sumers, both  as  a  whole  and  in  individual  cases,  before  the 
British  rubber  and  tin  exports  committee.  Finally,  in  October, 
the  TVar  Trade  Board,  successor  to  the  Exports  Council,  re- 
ceived authority  of  law  to  control  imports,  and  in  November 
regulations  for  controlling  this  importation,  as  well  as  the  distri- 
bution of  tin  in  this  country,  after  being  agreed  upon  by  the  War 
Trade  Board,  the  Food  Administration,  and  a  representative  of  the 
bureau,  were  promulgated  by  the  War  Trade  Board. 

From  this  time  the  actual  tin  negotiations  with  Great  Britain 
were  conducted  for  our  Government  by  the  War  Trade  Board, 
Great  Britain  finally  agreeing  to  aUocate  to  us  a  certain  amount 
of  British  tin  each  month.  It  was  also  agreed  that  all  ship- 
ments of  Straits  and  Australian  tin  should  henceforth  come  to 
us  via   the  Pacific   instead  of  via   London. 

In  February  the  War  Industries  Board  assumed  control  over 
the  importation  and  distribution  of  pig  tin.  and,  with  the  assist- 
ance of  the  Bureau  of  Standards,  took  up  the  question  of  greater 
economy  in  the  use  of  tin.  a  subject  to  which  this  bureau  had 
already  given  attention,  with  gratifying  but  not  sufficiently  uni- 
versal results.  Our  commercial  attach^  in  London  has  remained  in 
charge  of  the  London  end  of  our  negotiations  respecting  this 
commodity. 


Navy's  Purchase  of  Non-Ferrous  Metals 

Total  purchase  of  the  non-ferrous  metals  for  the  re- 
quirements for  the  Navy,  during  the  fiscal  year  ended 
June  30,  1918,  are  given  as  follows  in  the  annual  report 
of  Rear  Admiral  McGowan,  head  of  the  Bureau  of  Sup- 
plies and  Accounts: 

PURCHASES   OF   NON-FERROUS   METALS  BY  THE  U    S 
NAVY  IN  YEAR  ENDED  JUNE  30,  1918 

co.p?rr^."-  ','-°"'''-     „-^- 

Lead     : ♦3.- 

Tin  ; 

Antimony    '.'.'.'.'.'.'..'  ' '- uus 

Monel    metal     1.263;404 

Steel  wire  rope    , 85,105,281                    7                    ,■ 

^.'Ckel     219,900 

■^'"^^ 45,810,433 

Aluminum     597  0V9 

Portland    cement    .■..■.'.■.■■■     1.1 51."o98^a^  1 

Copper   products    7.695.99s  t.  1 

Brass   products    28.527.;i58  9,:  g 

$71,218,289.78 

(aj   —   Barrels. 

Geological  Survey's  Part  in  War 

In  the  course  of  his  report  to  Congress,  submitted 
Dec.  17,  George  Otis  Smith,  the  director  of  the  U.  S. 
Geological  Survey,  says: 

Every  activity  of  the  Geological  Survey  that  could  possibly 
contribute  to  the  prosecution  of  the  war  has  been  so  directed. 
.  .  .  The  increase  in  the  Survey's  representation  in  the  Army 
from  61  men  who  had  held  appointments  of  the  Secretary  at  the 
beginning  of  the  year  to  322  at  the  end,  necessarily  involved  a 
serious  reduction  in  the  man-power  available  for  other  contribu- 
tions  to  war  work. 

The  field  search  for  new  occurrences  of  war  minerals,  the 
prompt  examination  of  newly  reported  deposits,  and  the  field 
estimates  of  the  reserves  thus  made  available  have  constituted 
a  large  part  of  the  duties  of  the  geologists  of  the  Survey.  In 
the  effort  to  meet  the  urgent  demand  for  essential  minerals,  the 
Survey  geologists  have  visited  not  only  the  mining  districts  of  the 
United  States  but  also  deposits  of  potash  and  nitrate  and  chrome 
and  manganese  in  Central  and  South  America  and  in  the  West 
Indies. 

The  geologic  work  connected  with  the  mineral  fuels  has  been 
concentrated  on  the  search  for  oil  pools  to  stimulate  incre.ised 
production.  Close  cooperation  with  the  Fuel  Administration  has 
made  all  the  geologic  data  obtained  quickly  available  for  use  in 
directing  new  drilling. 


Navy  Got  the  Tin 

Under  the  caption  "We  Got  the  Tin,"  Rear  Admiral 
McGowan,  in  his  annual  report  to  Congress,  tells  of  the 
commandeering  of  tin  supplies  in  storage  at  New  York. 

He  says: 

In  the  fall  of  1917,  27,000  lb.  of  tin  was  urgently  needed.  The 
tin  market  was  jumping  out  of  bounds.  Several  dealers  were 
called  upon  without  result  The  Collector  of  Customs  at  the 
Port  of  New  York  was  called  by  long  distance  telephone.  He 
advised  that  a  ship  was  in  with  a  cargo  of  250  tons  consigned 
to  three  companies.  The  13  tons  required  by  the  Navy  waa 
apportioned  among  those  three  companies,  and  the  tin  wa.i  paid 
for  at  64c.  per  lb.,  the  approximate  value  before  the  market 
began  to  rise.  With  this  beginning,  arrangements  were  gradually 
made  to  restrain  all  tin  warehoused  In  New  York  found  to  meet 
Navy  specifications.  Through  the  Commandant  at  New  York, 
approximately  2000  tons  wais  placed  under  seal.  This  action 
prompted  a  dealer  to  place  at  the  Navy's  disposal  700  tons  addi- 
tional, which  was  contracted  for  at  64c.  per  lb.,  the  market 
price  at  that  time  being  80c.  per  lb.  Complaints  with  regard  to 
procedure  were  adjusted  by  the  subcommittee  on  pig  tin  of  the 
.\merlcan  Iron  and  Steel  Institute.  The  following  statement  ap- 
peared in  a  letter  from  the  chairman  of  the  subcommittee  and 
was  subsequentl>  Incorporated  In  the  report  of  the  House  In- 
ve.«!tlgatlon  Committee  on  Conduct  and  Administration  of  Naval 
Affairs :  "The  action  of  the  Navy  In  commandeering  tin  which 
was  hoarded  in  the  possession  of  importers  and  dealers,  and 
thereby  held  from  the  market  when  an  acute  shortage  prevailed, 
wns  commendabJe." 
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The  Situation  in  the  Metals 

THE  more  fully  are  details  revealed  respecting  gov- 
ernmental positions  in  copper,  lead,  zinc,  and  tin, 
the  more  serious  does  the  position  of  those  metals 
appear  to  be.  In  each  case  the  stocks  on  hand  are 
greater  than  anyone  engaged  in  production  and  com- 
merce ventured  to  estimate,  and  the  officials  to  whom 
were  available  the  statistics  of  the  invisible  stocks, 
especially  of  tin,  apparently  paid  no  great  attention  to 
them,  or  did  not  know  what  they  meant. 

In  copper,  American  producers  were  estimated  about 
a  month  ago  to  have  approximately  800,000,000  lb.  of 
crude  copper  in  stock  and  in  transit,  and  the  quantity 
must  have  been  increased  during  December.  Australia 
has  about  50,000,000  lb.,  and  Japan  must  have  a  large 
supply.  It  has  become  known  within  a  few  days  that 
the  British  government  has  62,000,000  lb.  of  refined 
and  the  American  Government  between  75,000,000  and 
100,000,000  lb.  How  much  is  held  by  the  French  gov- 
ernment and  by  manufacturers  everywhere?  How  much 
has  been,  or  will  be,  salvaged  from  the  battlefields  and 
from  sunken  ships  that  will  be  raised? 

The  surplus  of  copper  has  not  resulted  from  any 
great  increase  in  production  in  1918.  On  the  contrary, 
the  indications  are  rather  strong  that  the  statistics  of 
the  world's  production  in  1918,  for  which  preliminary 
figures  will  be  available  in  a  few  days,  will  show  a  con- 
siderable decrease  from  1917. 

In  lead  we  find  a  similar  situation.  Large  stocks 
exist  in  America  and  Great  Britain,  the  British  gov- 
ernment reporting  49,000  long  tons  of  its  own,  while 
supplies  have  backed  up  in  Australia. 

The  British  government  has  reported  holding  18,769 
long  tons  of  common  spelter  and  6544  tons  of  high 
grade.  Stocks  in  the  hands  of  American  producers  are 
about  35,000  tons,  a  decrease  from  the  figure  of  Oct.  1, 
but  there  is  reason  to  surmise  that  the  invisible  supply 
in  this  country  is  large.  Stocks  of  zinc  ore  are  super- 
fluous in  the  Joplin  district  and  in  Australia. 

American  consumers  of  tin  are  supposed  to  have  had 
about  20,000  tons  of  tin  on  hand  in  November,  and 
10,000  tons  bought  in  the  Orient  by  the  United  States 
Steel  Products  Co.  is  on  the  way  hither.  This  would 
provide  for  the  normal  consumption  of  this  country  for 
about  six  months,  irre.spective  of  the  production  from 
Bolivian  ore  by  American  smelters,  who  will  soon  be 
turning  out  nearly  2000  tons  per  month.  In  Great 
Britain  the  stocks  of  tin  are  also  reported  to  be  large. 

With  this  .situation  there  is  no  reason  for  surprise 
respecting  the  failure  of  buyers  to  appear  in  want  of 
metals  at  recent  prices.  Nor  that  lead  broke  to  offer- 
ings at  6c.  when  free  market  was  declared  last  Satur- 
day. Nor  that  on  the  London  Metal  Exchange  quota- 
tion.s  for  copper  opened  at  about  20c.  Nor  that  tin  de- 
clined in  London  to  about  57c.  Nor  that  high-grade  zinc 
here  has  been  unsalable  on  offerings  at  9c.     The  rise 


in  lead  in  London  to  £40  on  Nov.  26,  which  quotation 
has  since  then  been  maintained,  was  manifestly  an 
arbitrary  matter,  for  American  and  Mexican  producers 
could,  and  would,  have  undersold  that  price  sharply  if 
they  had  been  able  to  arrange  with  the  steamship  com- 
panies for  carriage  of  the  metal,  which  they  could 
not  do. 

The  talk  that  there  has  been  about  maintaining  prices, 
large  orders  in  prospect,  etc.,  has  been  a  sort  of  camou- 
flage of  a  disagreeable  situation.  The  matter  that  has 
been  most  in  the  minds  of  the  producers  has  been  the 
orderly  liquidation  of  governmental  stocks.  In  the  early 
days  following  the  armistice  some  of  them  resented  the 
cancellation  of  orders  and  in  an  obtuse  way  thought 
that  they  were  accomplishing  something  helpful  when 
they  obtained  rescindment  of  cancellations  and  could 
continue  to  put  metal  into  the  hands  of  the  Govern- 
ment. It  was  soon  seen,  however,  that  the  accumula- 
tion and  holding  of  large  stocks  by  the  Government 
would  be  a  menace  to  the  market,  and  the  present 
thought,  economically  sound,  is  to  see  that  such  stocks 
are  distributed  as  soon  as  possible,  with  the  minimum 
of  disturbance.  The  plans  that  are  being  urged  are 
based  on  the  idea  of  a  regular  disposition  spread  over 
a  period  of  a  year,  say,  the  distribution  to  be  managed 
pro  rata  by  the  producers  in  connection  with  the  sale 
of  their  new  product. 

It  will  be  best  to  defer  discussion  of  the  conditions 
that  have  produced  the  present  situation  until  the  sta- 
tistics of  production  in  1918,  and  other  statistics,  are 
available.  It  looks,  however,  as  if  the  world's  output 
of  tin  will  show  only  a  small  increase,  if  any,  as  com- 
pared with  1917,  while  the  totals  for  copper  and  lead 
are  all  but  certain  to  show  a  decrease.  Zinc  will  surely 
show  a  decrease.  Thus,  the  producing  of  these  metals 
was  not  overdone.  On  the  other  hand,  the  curtailment 
of  "non-essential  consumption"  was  probably  carried 
too  far. 

What  About  Mexico? 

Now  that  the  first  act  of  the  great  drama  in  Europe 
approaches  its  end,  and  the  second  act,  the  readjust- 
ment of  international  affairs,  looms  large  on  the  horizon, 
we  hope  that  one  scene  of  that  act  will  be  laid  in  Mexico. 
No  scene  can  be  of  greater  interest  to  those  interested 
in  foreign  commerce,  and  particularly  to  miners,  than 
one  in  which  Americans  and  Mexicans  take  the  leading 
parts. 

We  do  not  speak  solely  for  the  miners  but  for  Amer- 
icans and  Mexicans  and  for  all  commercial  interests. 
The  United  States  is  large  and  contains  ample  unde- 
veloped resources  to  occupy  the  energy  of  all  of  our 
people  for  years  to  come.  The  same  may  be  said  of 
Mexico,  but  we  are  learning,  as  every  European  nation 
has  learned,  and  as  Mexico  will  some  day  learn,  that 
no  country  is  so  large  and  so  self-contained  that  it  may 
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remain  forever  isolated  and  have  no  business  relations 
with  foreign  countries.  We  have  learned  that  we  can 
give  and  receive  benefits  through  intercourse  with  all 
portions  of  the  globe,  and  that  the  cultivation  of  this 
intercourse  will  redound  to  the  great  advantage  of  all 
participants. 

More  than  once  it  has  been  correctly  stated  that  com- 
merce follows  the  flag,  but  the  flag  follows  the  pros- 
pector; or,  in  other  words,  where  conditions  are  such 
that  mining  indutries  may  be  advantageously  conducted 
by  foreign  capital,  other  commercial  undertakings  fol- 
low, and  the  participating  countries  are  mutually 
benefited. 

Through  internal  disorders  in  Mexico  her  mining 
industries  have  been  ruined,  and  with  their  destruction 
the  state  has  fallen  into  a  deplorable  condition  morally, 
financially,  and  commercially. 

"Let  Mexico  do  her  own  housecleaning,"  was  the 
answer  for  several  years  to  those  who  knew  Mexico  and 
asked  for  help  from  the  American  people;  but  the  Amer- 
ican people  are  finally  waking  up  to  a  realization  of  the 
opportunities  and  duties  lying  just  across  the  Rio 
Grande,  and  we  anticipate  that  when  the  more  important 
work  on  the  other  side  of  the  Atlantic  is  finished  appeals 
from  Mexico  will  not  fall  on  deaf  ears.  Measures  will 
then  be  taken  that  will  lead  to  a  better  mutual  under- 
standing, a  stabilizing  of  the  government,  and  a  reign 
of  order  throughout  the  country. 

This  can  be  done,  and  at  no  great  effort  on  our  part, 
if  done  in  the  right  way;  for  there  is  a  right  and  a 
wrong  way  of  doing  these  things.  We  read  of  the  sug- 
gestion of  making  Mexico  a  military  camp  of  the 
United  States;  we  see  her  officials  cartooned  and  held 
up  to  ridicule,  her  people  deprecatingly  spoken  of  and 
contemptuously  treated ;  and  these  things  all  go  to  make 
up  the  wrong  way. 

The  atrocious  treatment  that  has  been  meted  out  to 
foreigners  in  the  oil  fields  is  unpardonable,  but  this  was 
not  inflicted  by  those  who  ought  to  be  in  power  in 
Mexico  and  whom  we  should  like  to  see  there.  Banditry 
as  it  has  been  practiced  throughout  the  country,  at 
times  as  the  acts  of  pseudo  or  self-appointed  officials, 
and  at  times  as  pure  deviltry,  challenges  comparison 
with  the  brutality  of  the  lowest  type  of  savagery.  The 
confiscation  of  property  through  taxation  or  decrees  has 
been  inexcusable  and  unwarranted,  and  merely  shows 
the  incompetency  of  those  who,  by  physical  force,  are  in 
authority.  Mexican  officials  have  done  enough  to  irri- 
tate us,  have  done  enough  to  call  for  condemnation  and 
ridicule;  but  when  we  adopt  this  kind  of  criticism,  and 
include  all  Mexicans  in  our  censure,  we  go  too  far,  for 
we  speak  of  the  mass  of  the  people,  who  are  no  more  to 
blame  for  conditions  than  as  though  they  were  not 
living  there. 

The  educated,  the  intelligent,  Mexican  knows  the 
treatment  that  Americans  have  been  receiving;  he  re- 
grets it  deeply,  though  powerless  to  prevent  it,  and  he 
feels  it  keenly  when  he  is  blamed  for  that  condition 
which  renders  this  treatment  possible.  By  far  the 
largest  percentage  of  the  Mexican  people,  her  unedu- 
cated class,  her  peons,  are  mere  children,  easily  con- 
trolled and  easily  lead.  These,  too,  would  be  our  friends 
if  they  could,  and  must  not  be  classed  with  the  trouble- 
making  officials. 

Our  policy  toward  Mexico  should  be  helpful  criticism, 


frank,  straightforward  advice,  clear  and  explicit.  The 
educated  Mexican  will  appreciate  and  not  resent  it.  It 
is  safe  to  say  that  a  great  many  of  them  desire  it.  The 
official  with  power  and  authority,  but  lacking  ability  to 
use  either,  will  understand  it,  and  may  have  the  good 
judgment  to  make  use  of  it.  If  not,  then  our  advice 
should  take  a  more  positive  form,  insistence  upon  order 
and  good  government,  to  originate  within,  if  possible, 
but  from  without  if  she  cannot  do  it  herself.  We  would 
all  gladly  see  Mexico  solve  her  own  problems  if  she  can, 
but  eight  years  of  misrule  must  be  discouraging  to  her 
unhappy  people.  They  certainly  have  been  so  to  us. 
We  are  ready  to  help  her  if  she  would  a.sk,  but  we  have 
had  no  hint  that  this  would  b?  acceptable.  Only  one 
course  appears  to  be  open:  that  we  take  the  initiative 
and  help  her  whether  those  in  authority  wish  it  or  not. 
If  we  do  not,  European  nations  will,  and  they  may  not 
do  it  with  so  gentle  a  hand  as  will  her  next-door 
neighbors. 

The  existence  of  satisfactory  relations  between  Mexico 
and  the  United  States  will  depend  upon  mutual  respect. 
We  can  certainly  have  no  respect  for  an  authority,  a 
government,  that  permits  of  banditry  such  as  has  ex- 
isted in  the  oil  fields  for  several  months,  where  rob- 
beries are  committed  by  men  wearing  the  uniform  of 
the  government  and  carrjnng  government  rifles.  We 
can  have  little  respect  for  a  government  that  confiscates 
or  destroys  enterprise  by  taxing  it  to  death,  and  issuing 
decrees  as  often  and  as  variable  as  the  winds  of  heaven. 

Nor  can  any  class  in  Mexico  have  much  respect  for 
Americans,  when  recalling  the  advice  that  was  sent  to 
our  nationals  from  the  States — "At  any  sign  of  disorder 
j^ou  should  leave  the  country." 

Upon  a  later  occasion  a  timorous  statesman  gave  like 
advice  to  American  citizens.  He  advised  them  to  stay 
off  the  high  seas  when  other  peoples  were  at  war.  The 
majority  of  Americans  thought  otherwise,  and  when  a 
few  of  them  were  mistreated,  two  million  of  our  boys 
went  many  thousand  miles  to  demonstrate  that  the 
rights  of  a  few  American  citizens  must  not  be  tampered 
with. 

We  do  not  threaten  Mexico  with  two  million  soldiers, 
but  merely  point  out  to  her  that  the  viewpoint  of  the 
American  public  has  changed  somewhat  within  the  last 
few  years.  We  have  come  to  that  point  when,  in  the 
event  of  a  few  well-behaved  citizens  being  disturbed, 
Uncle  Sam  does  not  hesitate  to  go  to  considerable 
trouble  and  expense  to  see  that  their  rights  are 
preserved. 

President  Wilson  has  already  set  forth  the  attitude 
of  the  United  States  in  a  note  which  he  recently  sent 
Carranza.    He  said: 

The  United  States  cannot  acquiesce  In  any  procedure  ostenalDiy 
or  nominally  in  the  form  of  taxation  or  the  exercise  of  eminent 
domain  but  really  resulting'  in  the  confiscation  of  private  prop- 
erty and  arbitrary  deprivation  of  vested  rights.  In  the  absence 
of  the  establishment  of  any  procedure  looking  to  the  prevention 
of  spoliation  of  American  citizens,  and  in  the  absence  of  any 
assurance,  were  such  procedure  established,  that  It  would  not 
uphold  in  defiance  of  international  law  and  Justice  the  arbitrary 
confiscations  of  Mexican  authorities,  it  becomes  the  function  of  the 
Government  of  the  United  States  most  earnestly  and  respectfully 
to  call  the  attention  of  the  Mexican  government  to  the  necessity 
which  may  arise  to  impel  It  to  protect  the  property  of  Its  citxens 
in  Mexico  divested  or  Injuriously  affected  by  the  decree  above 
cited. 

Mexico  will  respect  us  and  our  Government  for  taking 
this  attitude.     When  she  learns  that  what  we  ask  her 
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to  do  is  for  her  own  good  more  than  ours,  her  respect 
will  increase,  and  when  those  in  authority  have  had  the 
strength  and  good  judgment  to  act  wisely  and  well, 
we  will  have  an  equal  respect  for  Mexico. 


Standardization  of  Mining  Methods 

IX  THIS  issue  we  publish  the  last  one  of  a  series  of 
notable  papers  on  mining  practices.  Mr.  Mitke's 
papers  are  good.  They  cover  many  important  details 
of  mining  that  do  not  receive  the  attention  thej''  de- 
serve. Out  of  many  small  economies  there  appears  the 
resultant  of  a  large  economy.  Mr.  Mitke  strikes  at  two 
important  points  of  a  general  nature.  One  is  the  de- 
sirability for  the  intensive  study  of  the  smaller  features 
of  mining  practice  by  the  engineer.  Experimentation 
is  a  part  of  this  study.  The  second,  and  equally  im- 
portant, point  is  the  training  of  the  miners. 

The  success  of  modern  quantity  production  in  manu- 
facturing lies  in  the  segregation  of  processes  into 
sequential  steps  and  the  training  of  each  group  of 
workers  until  they  are  able  to  execute  their  part  thor- 
oughly and  quickly.  Necessarily,  the  cooperation  of 
the  worker  must  be  secured. 

In  mining  operations  there  are  similarities  in  prin- 
ciple to  manufacturing  methods,  although  there  is  the 
important  difference  that  the  work  is  distributed  and 
cannot  be  concentrated,  as  is  done  in  well-organized 
factories.  The  effect  of  this  is  to  throw  a  considerable 
amount  of  initiative  upon  the  miner  or  group  of  miners. 
Unrestrained  or  untrained  initiative  results  in  waste 
and  therefore  uneconomical  labor.  Efficient  supervis- 
ion and  direction  by  foremen  and  shift  bosses  go  a  long 
way  toward  remedying  this  state  of  affairs,  and  to- 
gether with  sufficient  training  of  the  workers  to  enable 
them  to  catch  the  objectives  of  the  system,  will  produce 
results  exceeding  the  expectations  of  the  most  sanguine. 


BY  THE  WAY 


The  immediate  death  of  "Dora"  is  unanimously  de- 
manded by  British  business  men,  according  to  reports 
from  the  American  Chamber  of  Commerce  in  London. 
"Dora,"  the  Defense  of  the  Realm  Act,  is  evidently 
unpopular.  Only  a  few  restrictions  are  approved  by 
business  men  generally,  except  that  men  engaged  on 
what  they  believe  to  be  "key"  industries  are  much  in- 
terested in  developments  in  the  government's  plans  for 
protecting  them. 


Rumors  were  abroad  regarding  cuts  in  copper  prices, 
remarked  the  Evening  Post,  but  among  the  principal 
copper  people  it  is  a.sserted  that  the  price  is  still  held 
stiffly  at  26c.  per  lb.  What  is  the  use  in  cutting  prices, 
they  ask,  when  people  would  not  buy  even  at  lower 
levels,  unless  the  reduction  was  extremely  drastic?  So 
the  market  has  for  the  moment  resolved  itself  into  a 
state  of  mind.  Some  of  the  copper  men  take  a  long,  long 
view.  Prices  will  go  lower,  they  freely  admit;  but  a  year 
from  now,  when  people  know  where  they  stand,  prices 
are  apt  to  be  higher  than  at  present.  Thus  the  optimists 
of  the  trade  apparently  look  either  for  a  reduction  of 
output  or  for  a  "reconstruction  demand"  equal  to  the 
recent  demand  for  destructive  purposes. 


Instead  of  our  usual  copy  of  the  annual  cotton  report,, 
we  have  been  startled  by  receiving  this  year  a  reply 
postal  from  Washington  to  be  used  if  we  really  want 
that  valuable  document.  Right  on  top  of  it  comes  the 
following  item  from  London  Truth,  showing  how  much 
room  for  improvement  there  has  been  over  there: 

How  paper  has  been  wasted  and  money  squandered  on  war 
propaganda  literature  is  now  proved  by  the  report  of  a  select 
committee  on  the  demands  the  Stationery  Office  has  had  to 
meet.  The  War  Aims  Committee  wanted  5,000,000  copies  of 
one  booklet,  "Parliament's  Vote  of  Thanks  to  the  Forces,"  but 
the  order  was  reduced  to  500,000,  and  of  those  440,000  were  not 
used.  The  Prime  Minister's  "Message  to  All  at  Home"  was  an- 
other example  of  the  same  kind,  730,000  copies  out  of  1,000,000 
being  undistributed.  No  wonder  there  has  been  a  shortage  of 
paper ! 

THE    LILT    OF    THE    ANCIENT    PROSPECTOR 

By  Walter  H.  Gardner 

To  Hector  Bean,  just  turned  sixteen,  with  feet  that  itched 

to  roam. 
Was  shown  a  nugget — some  one   dug  it  on  the  beach   at 

Nome. 
He  made  his  mind  the  like  to  find — and  ran  away  from 
home. 

He  had  a  pan,  a  water  can,  for  traveling  an  itch, 
Flour,  coffee,  tea,  ability  to  throw  a  diamond  hitch. 
Equipment  thorough!     "Mush,  you  burro!"     Soon  he  would 
be  rich! 

A  whole  decade  our  Hector  stayed  within  the  Panamints, 
He  found  all  sorts  of  barren  quartz — but  none  with  golden 

glints ; 
Then  left  that  range  in  search  of  change,  as  many  a  man 

has  since. 

Bewhiskered,  swarthy,  headed  north  he  sought  the  Arctic 

Zone, 
Up-turning  gravel,  pausing  travel  by  each  likely  stone; 
The  while  his  poor  old  aged  burro  shrunk  to  skin  and  bone. 

And  there  he  drifted,  sluiced  and  sifted  bar  and  bench  and 

bluff, 
Becoming   weazened,    growing    seasoned    (whiskers    like    a 

ruff). 
Finding  traces  many  places — never  quite  enough. 

He  cinched  his  pack  and  started  back.     With  undiminished 

hope 
He  picked  and  panned  and  swept  and  scanned  the  whole 

Pacific   Slope. 
At  one  outcrop  he  made  a  stop;  but  vain  his  shaft  and  stope. 

From    Culiacan   to    Mazatlan    he    panned    and    panned    and 

panned ; 
Then  two  springs  on  the  Amazon — a  hard  fall  on  the  Rand. 
On  Gila  Creek  he  swung  his  pick;  some  colors,  mostly  sand. 

At  last  he  tried  where  Telluride  has  since  achieved  renown. 
To  ascertain  if  one  slim  vein  would  broaden  deeper  down. 
It  did!  Four  hundred  to  the  ton  read  assays  from  the  town! 

Immediately,   tall   and   stately,  came   a   millionaire; 
Around   he   stalked,   with   hammer   knocked    some   samples 

here  and  there. 
Then  said  to  Hector,  "Well,  prospector,  set  a  price  that's 

fair!" 

Old  man  Bean  peered  o'er  the  scene,  "She  sure  is  proper 

ore!" 
And   paused   to   scratch   his   shaggy   thatch,   "I   ain't   seen 

sich  before! 
I'd  like  to  make  a  little  stake — then  look  around  some  more! 

"If  I  could  Kct  a  new  outfit,  the  claim  is  your'n,  my  son. 
While  I  opine  she's  sure  some  mine,  it's  looking  that's  the 

fun  ! 
'N  I  think  I  know  r\K\\i  where  to  jjo  to  find  a  better  one!" 
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Personals 


Have  You  Contributed  to  the  Association 
of  the  27tii  Engineers? 

C.  Carleton  Seinple  will  leave  for  Peru 
immediately   after   Christmas. 

Pope  Ycutnian,  together  with  Irwin  H. 
Cornell,  arrived  home  from  Europe  last 
Saturday. 

H.  B.  Johnson  is  on  a  professional  trip 
in  Texas,  and  will  return  to  Boston  in  three 
weeks. 

Mark  Li.  Bequa  has  been  presented  with 
a  loving  cup  by  the  personnel  of  the  oil 
division  of  the  Fuel  Administration. 

O.  E.  Jager  recently  returned  from 
England  on  the  "Megantic,"  and  will  spend 
a  short  time   at  Corvallis,   Oregon. 

Charles  VViggleswortli,  mining  and  con- 
struction engineer,  is  now  in  Burnet,  Tex., 
where  he  is  doing  consulting  work. 

J.  R.  Eniow,  of  the  Chihuahua  smeltery 
of  the  American  Smelting  and  Refining  Co., 
recently  visited  his  family  in  El  Paso, 
Texas. 

li.  P.  Pressler,  of  the  Canadian  Johns- 
Manville  Co.,  will  be  in  Santa  Fe,  N.  M., 
on  personal  business  during  the  month  of 
January. 

Martin  Fisliback,  who  is  connected  with 
the  newly  incorporated  Arizona  Smelting 
and  Power  Co.,  Benson,  Ariz.,  is  now  in 
New  York. 

F.  H.  McLearn,  of  the  Canadian  Geo- 
graphical Society,  has  been  investigating 
the  geological  section  along  the  Peace  and 
Smoky  rivers. 

Dr.  Sergio  Bagnara  has  resigned  as  met- 
allurgical engineer  to  the  Ordnance  Depart- 
ment, U.  S.  A.,  and  will  take  up  professional 
work  in  New  York. 

K.  E.  Humbert,  of  Perin  &  Marshall,  con- 
sulting engineers,  2  Rector  St.,  New  York, 
has  returned  from  a  business  trip  to  India, 
Malay  States,  China,  and  Japan. 

J.  J.  Warren,  managing  director  of  the 
Consolidated  Mining  and  Smelting  Co.  of 
Canada,  has  returned  to  Trail,  B.  C,  from 
a  business  trip  to  Toronto  and  Montreal. 

E.  A.  S.  Clarke,  president  of  the  Lacka- 
wanna Steel  Co.,  has  been  elected  to  head 
the  new  export  steel  company  which  is  being 
organized  by  the  independent  steel  pro- 
ducers. 

Fred  Alley,  general  manager  of  the  El 
Carmen  mine,  Inde  mining  district,  Du- 
rango,  Mexico,  left  El  Paso,  Tex.,  recently 
to  visit  that  property,  going  by  way  of 
Parral  and  Rosario. 

Robert  T.  Hill,  geologist,  has  opened  an 
ofRce  at  612  American  Exchange  Bldg., 
Dallas,  Tex.,  and  will  contin"Ue  his  office 
at  Room  800,  Central  Bldg.,  Los  Angeles, 
California. 

William  J.  Yonng,  Jr.,  one  of  the  owners 
of  the  Great  Western  mines  at  Courtland, 
Ariz.,  and  Mrs.  Edith  Choate  Oesting.  late 
of  San  Diego,  were  married  recently  in 
Pasadena,  California. 

Thomas  Varley  is  at  present  in  charge  of 
the  ore-dressing  branch  of  the  U.  S.  Bureau 
of  Mines  at  the  University  of  Utah,  having 
.'succeeded  A.  E.  Wells,  who  has  been  trans- 
ferred to  Washington. 

Charles  Piez,  vice  president  and  general 
manager  of  the  Emergency  Fleet  Corpora- 
tion, Philadelphia,  has  been  elected  to  suc- 
ceed Charles  M.  Schwab,  who  recently  re- 
signed  as  director   general. 

Gordon  Bullock,  chief  clerk  at  the  Arizona 
Copper  Co.'s  smeltery  at  Clifton,  Ariz.,  has 
returned  from  Halifax,  N.  S..  where  he  was 
stationed  in  the  Quartermaster's  Corps  of 
the    Canadian   Army. 

H.  W.  Clarke,  formerly  connected  with 
the  advertising  service  department  of  the 
McGraw-Hill  Co.,  of  Chicago,  111.,  has  been 
appointed  manager  of  advertisitig  for  the 
Chicago  Pneumatic  Tool  Co.,  Chicago. 

A.  S.  Knowles,  consulting  engineer  of 
Freyn.  Brassert  &  Co.,  engineers,  Chicago, 
sailed  for  France,  Nov.  30,  on  an  inspec- 
tion trip  of  byproduct  coke  ovens  and  allied 
industries.  He  is  expected  to  return  in 
about    six   weeks. 

Lieut.  Roy  B.  Earling,  formerly  superin- 
tendent of  the  Arizona  Copper  Co.'s  Metcalf 
group  of  mines,  in  the  Clifton-Morenci  dis- 
trict of  Arizona,  has  been  discharged  from 
the  artillery  division  of  the  National  Army 
and  has  returned  to  Morenci. 

F.  H.  Hawkins,  chief  assayer  for  the 
Standard-Silver  Lead  Mining  Co.,  of  Silver- 
ton,  B.  C,  has  gone  to  Anyox,  B.  C,  to 
accept  a  situation  with  the  Granby  Con- 
solidated Mining.  Smelting  and  Power  Co. 
Thomas  Brown  will  succeed  Mr.  Hawkins 
at  Silverton. 


K.  E.  Campbell,  .supiTiiiKMidf^rit  or  Ihi; 
Anyox  mine  of  the  (Jranby  Consolldat.d 
Mining,  Smelting  and  I'ower  Co.,  and  U.  U. 
Smith,  Kt-neral  superintendent  of  the  com- 
pany's mining  operations,  recently  rulurned 
to  Anyox  after  visiting  the  Ketchikan  dis- 
trict  of  northern    British   Columbia. 

Norman  Curmichael,  general  manager  of 
the  Arizona  Copper  Co.,  Jo.s.  ph  P.  Hodgson, 
manager  of  the  Morenci  branch  of  the 
Phelps  Dodge  Corporation  and  J.  W.  Ben- 
nie,  general  manager  of  the  Shannon  Copper 
Co.,  Clifton,  Ariz.,  are  members  of  the 
Greenlee  County.  Ariz.,  community  com- 
mittee, which  will  secure  employment  for 
returned   soldiers. 

Douglas  B.  Sterrett,  of  St.  Cyr,  Quebec, 
recently  registered  at  the  office  of  the  Amer- 
ican Institute  of  Mining  Engineers.  Others 
who  regi.stered  there  during  the  last  week 
were  Walter  A.  Rukeyser.  Ensign,  U.  S.  N  , 
Blue  Hill  Station,  Boston,  Mass.  ;  Lieut. 
D.  F.  Schlndler,  Havana.  Cuba  ;  Lieut  hTeu 
S.  Porter,  Kennecott,  Alaska  ;  Lieut.  Clinton 
R.  Lewl.s,  Daw.son,  Y.  T.,  Canada ;  H.  W. 
Nichols,  Chlcngo,  111.,  and  Lieut.  J.  L. 
White,   Humboldt,   Arizona. 


Obituary 


J.  King  McLanahan,  of  Hollldaysburg, 
Penn.,  one  of  the  best-known  Iron  manu- 
facturers In  central  Pennsylvania,  died  Dec. 
13,  aged  91  years. 

Fitzhugh  Lee,  manager  of  the  manufac- 
turing department  of  the  Grasselll  Chemical 
Co.,  Cleveland,  Ohio,  died  Dec.  14,  aged  48 
years. 

H.  E.  Martiii,  district  mining  engineer  of 
the  Eastern  Division  of  the  Mesabl  Range 
for  the  Oliver  Iron  Mining  Co.,  died  of  Influ- 
enza Dec.  15,  at  Eveleth,  Minn.  Mr.  Martin 
was  chief  mining  engineer  of  the  Hlbblng 
district  for  the  same  company  for  several 
years,  having  entered  their  employ  in  1906. 
He  was  a  graduate  of  the  University  of 
Wisconsin. 

Charles  C.  Christensen,  an  authority  on 
mining  m9,chlnery,  died  Dec.  13  at  his  home 
in  Chicago,  111.  He  was  born  in  Copen- 
hagen, Denmark,  and  came  to  this  country 
in  1880.  He  became  associated  with  the  old 
firm  of  Eraser  &  Chalmers,  which  is  now 
the  A  Ills-Chalmers  Manufacturing  Co.,  as 
consulting  engineer.  Mr.  Christensen  was 
67  years  old. 

Charles  H.  Johnson,  engineer,  died  at  his 
home  in  New  Castle,  Penn.,  Dec.  10,  after 
a  four-weeks'  illness.  He  was  born  near 
Clinton,  Lawrence  County,  Penn.,  In  1870. 
and  was  graduated  from  Massachusetts  In- 
stitute of  Technology  as  a  mining  engineer. 
For  a  time  he  was  engaged  In  engineering 
on  the  Mesabi  Range,  In  Minnesota,  and 
then  returned  to  New  Castle  and  became 
associated  with  his  father,  George  W.  John- 
son, in  operating  an  old  sheet  mill  which 
was  converted  into  a  tin  mill  and  later 
sold  to  the  American  Sheet  and  Tin  Plate 
Co.  From  then  on  he  was  actively  engaged 
in  the  limestone  quarrying  business  and  in 
other  industries.  At  the  time  of  his  death 
Mr.  Johnson  was  general  manager  of 
the  Pittsburgh  Limestone  Co.,  the  Law- 
rence Limestone  Co.,  the  G.  W.  John- 
son Limestone  Co.,  the  Keystone  Lime- 
stone Co.,  and  the  Mahoning  Limestone  Co., 
which  companies  have  quarries  In  Lawrence, 
Butler,  Blair,  and  Armstrong  counties. 
Penn.,  and  also  in  Maryland  and  West  Vir- 
ginia. He  was  president  of  the  Johnson 
Bronze  Co..  the  National  Stone  Co.,  and 
the  Bessemer  Loam-Sand  Co..  and  was  also 
interested    in  various   other   companies. 

r ■" • ' ' ' 1 

Societies  I 


Chemical,  Metallurgical,  and  Mining  So- 
ciety, South  Africa,  recently  held  a  meeting. 
The  new  president,  H.  Meyer,  delivered  his 
Inaugural  address  and  dealt  with  many 
questions  connected   with  the   Industry. 

Institute  of  Metals  (British).  A  general 
discussion  on  "The  Relation  of  Science  to 
the  Non-Ferrous  Metals  Industry"  was  the 
central  feature  of  the  annual  general  meet- 
ing recently  held.  Several  important  papers 
were  also  presented. 


Industrial  News 


KlekettM     Si     Co..     Inc.,     f'>rm»'rly     of     80 
Maiden   Lane,   .\ew    Yoi  :  .  a  that  It 

hay  nioye-d  li«  o;llec.-.s  lo  i  Avenue. 

llufT    Klectro-iitiir    s,  .,  ,    |,.L\i[iK 

outgrown  Its    i 
l<j(i.  Mass.,  h.'i 
aturies    to    Ai  i. 

have    ample    el<etnc    ;ii'l    '.vut.r  power    fao- 
lllties. 


Mine-Duty  Self-Starters.  The  Cutler- 
Hammer  Manufacturing  Co.,  Milwaukee. 
Wis.  2  pp.  ;  illustrated.  Leaflet,  known 
as  publication  No.  408,  describes  two  chief 
types  of  mine-duty  self-starters. 


New  Patents 

s 

United  States  patent  Hpeciflcations  may 
be  obtained  from  "The  Engineering  and 
Mining  Journal"  at  25c.  each.  British 
patents   are   supplied   at   40c.   each. 

Antimony  .Smsltinjr.  Starring  mixture  for. 
Chung  Yu  Wang,  Hankow.  China.  (U.  8. 
So.    1,284.164;   Nov.   5.    1918.) 

liorlng  Machine.  Kduardo  Murphy  and 
Americo  Anzulovlch,  Buenos  Aires,  Argen- 
tina.     (U.  S.  No.  1.283.542;  Nov.  5,  1»18.) 

Cement  Material  and  Method  of  Prodac- 
ing.  Arthur  S.  Dwighl  and  Richard  Lewis 
Lloyd.  New  York,  X.  Y.,  assignors  lo 
1>  wight  &  Llovd  Metallurgical  Co..  New 
York.  N.  Y.  (U.  S.  No.  1,283.483  :  Nov.  6. 
1918.) 

Excavating  Apparatus.  Karl  R.  Slocum. 
Drybranch,  Ga.  (U.  S.  No.  1,283.932;  Nov. 
5,   1918.) 

Excavating  Machine.  Oliver  Oscar  App, 
New  York,  N.  Y.  (U  S.  No.  1,283,618; 
Nov.  5.  1918.) 

Excavating  Machine.  Hans  J.  Bentson, 
Winthrop  Harbor.  111.,  assignor  to  Frederick 
C.  Austin.  Chicago.  111.  (U.  S.  No.  1.283.- 
460;   Nov.   5,    1918.) 

Explosive.  Benjamin  P.  Allen,  Great 
Neck  Station.  N.  Y.  (U.  S.  No.  1,284,032  ; 
Nov.   5.   1918.) 

Filtering  Apparatus.  Orange  James  Slls- 
bury.  Salt  Lake  City.  Utah,  assignor  to 
United  Filters  Corporation,  Salt  Lake  City. 
Utah.      (U.  S.  No.   1,283.925;  Nov.  5.   1918.) 

Furnace.  Frank  R.  Hill.  Keeler.  Calif., 
a.sslgnor  to  Wilfred  W.  Watterson,  Bishop. 
Calif.      (U.  S.  No.   1,283.515;  Nov.   5.   1918.) 

Gas  Producer.  Henry  C.  Perdue,  Val- 
paraiso, Ind..  assignor  to  Morgan  Construc- 
tion Co.,  Worcester,  Mass.  (U.  S.  No. 
1,284,138;  Nov.   5.   1918.) 

Gold — Dry  Sluice  Placer-Gold  Separator. 
Laurence  E.  Meyer,  San  Diego,  Calif.  U.  S. 
No.   1.283,857;   Nov.   5,   1918.) 

Mine  Locomotives,  Chair  for.  Richard 
S.  Morgan,  Edwardsville.  Penn.  (U.  S.  No. 
1,284,130  ;  Nov.  5,   1918.) 

Miner's  Lamp.  Adolph  C.  Recker,  Oak- 
ville.  Conn.,  assignor  to  Waterbury  Manu- 
facturing Co..  Waterbury,  Conn.  (U.  S.  No. 
1,283,897  ;   Nov.   5,    1918.) 

OH  Shales — Apparatus  for  Treatment  of 
Oll-Bearlng  Shale,  Bitumens,  Hydrocarbons, 
and  Other  Elements  of  Volatile  Nature. 
John  H.  Galloupe.  Denver,  Colo.  (U.  S. 
No.    1.283,723  ;    Nov.   5,   1918.) 

Pebble  or  Bali  Mill.  Charles  Henry  Stave, 
Thornton,  111.  (U.  S.  No.  1,283,589  ;  Nov.  6. 
1918.) 

Phosphorus — Method  for  Recovery  of 
Phosphorus  Fumes  Evolved  in  Volatilization 
Method  of  Treating  Phosphate  Rock.  Al- 
bert R.  Merz.  William  H.  Ross,  and  John  N. 
Corothers,  Washington,  D.  C.  (Dedicated 
to  the  public)  (U.  S.  No.  1,284,200;  Nov. 
5,  1918.) 

Potash  From  Kelp  and  Similar  Materials. 
Process  for  Recovering.  Simon  Rudolph 
Oppenhelm.  Keeler.  Calif.  (U.  S.  No. 
1,283.547  ;  Nov.  5,  1918.) 

Rock-Drill  Bit.  Charles  A.  Brawn.  Phila- 
delphia. Penn.  (U.  S.  No.  1,283,646;  Nov. 
5,   1918.) 

Screening  Apparatna.  Paul  J.  Alwart.  Chi- 
cago. IlL  (U.  S.  No.  1,284.034;  Nov.  6. 
1918.) 

Silicates — Process  of  Treating  Siliceous 
Minerals  for  Production  of  Chemical  Com- 
pounds. Jordan  Homor  Stover.  Trenton. 
N.  J.      (U.  S.   No.   1.283,951;   Nov.  6.    1918.) 

Smelting — Process  of  Reducing  Metallic 
Compounds.  Hans  Foersterllng.  Perth  Am- 
bov,  N.  J.  (U.  S.  No.  1,283.716;  Nov.  6. 
1918.) 

Smelting— Process  of  Roasting  Ores. 
William  A.  Ingham,  Los  Angeles,  Calif. 
(U.  S.  No.  1,283,782  ;  Nov.  5.  1918.) 

Smelting  Ore.  Process  of.  James  H.  Gray, 
New  York.  N.  Y.  (U.  S.  No.  1.283.500;  NoT. 
5     1918.) 
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SAN  FBANCISCO,   CALIF. — Dec.   19 
Many  of  the  Gold  Properties  in  California, 

shut  down  because  of  high  costs,  are  today 
being  rapidly  filled  with  water,  as  the 
pumps  have  been  pulled  and  the  mines 
abandoned  to  whomever  may  have  the  money 
and  the  courage  to  reopen  them.  Other 
mine  owners,  who  estimated  that  the  loss 
would  be  greater  through  abandonment, 
have  devoted  their  labor  to  keeping  the 
properties  alive,  stopped  all  development, 
stopped  the  payment  of  dividends  because 
they  have  no  surplus  to  pay  dividends  with, 
and  are  biding  their  time  till  the  conditions 
readjust    themselves. 

Concessions  to  Oll-Well  Operators  sought 
to  be  written  into  the  new  revenue  bill 
pending  in  Congress,  according  to  the  report 
of  Claude  I.  Parker,  of  Los  Angeles,  made 
to  J.  K.  Firth,  secretary  of  the  Pacific  Coast 
Petroleum  War  Service  Committee,  now  at 
Washington,  will,  if  adopted,  result  in  a 
large  annual  saving  to  the  petroleum  and 
metal-mining  industry  of  California.  These 
concessions  include  recognition  of  the  right 
of  lessees  as  well  as  lessors  to  depletion 
allowance  in  the  payment  of  Federal  income 
and  excess-profits  taxes ;  authorization  of 
a  reserve  deduction,  in  addition  to  depletion 
and  depreciation,  from  returns  of  net  annual 
income  of  10%  of  the  sale  price  of  the 
product  to  replace  extracted  oil  or  minerals  ; 
provision  for  constructive  capital  allowance 
where  the  net  income  from  the  business 
Is  disproportionate  to  the  invested  capital, 
and  depreciation  allowance  of  10%  on  per- 
manent equipment  of  oil  and  mining  com- 
panies and  5%  on  oil  tanks.  Mr.  Parker 
states  that  the  manner  of  arriving  at 
depletion  of  an  oil-operating  company  is 
to  be  upon  a  reduction  of  flow  basis,  to  be 
ascertained  by  chart  system  to  be  prepared 
by  the  Internal  Revenue  Bureau.  If  the 
oil  or  mining  operator  be  a  lessee,  and  the 
royalty  agreement  be  one-eighth  to  the 
lessor,  then  in  such  case  the  lessee  operator 
will  be  entitled  to  deduct  from  gross  income 
an  amount  equivalent  to  seven-eighths  of 
the  total  allowable  depletion,  and  the  lessor 
will  be  entitled  to  deduct  from  gross  income 
the  remaining  one-eighth  of  total  depletion. 

SALT  LAKE   CITY — De«.   20         

Utah  Consolidated  Mining:  Co.  filed  two 
new  suits  against  the  Utah  Apex  Mining 
Co.  in  the  U.  S.  district  court  Dec.  10. 
One  suit  is  regarding  the  Yampa  lode  claim, 
and  the  complaint  alleges  that  the  property 
and  also  the  cause  for  action  were  pur- 
chased by  the  plaintiff  from  a  third  party 
on  Aug.  2  of  this  year,  and  that  since  then 
and  prior  to  that  time  the  Utah  Apex  com- 
pany has  been  working  certain  veins  in 
the  property.  The  complaint  asks  for  a 
temporary  restraining  order  against  the 
Utah  Apex  company,  a  decree  setting  forth 
the  title  of  the  Utah  ConsoITdated  company 
to  the  property,  and  an  accounting  and 
Judgment  for  ores  taken  from  the  property. 
Th<»  second  suit  concerns  the  Mercer  lode 
claim  and  the  Mercer  lode  claim  No.  2.  The 
Bame  petition  and  the  same  claims  are  made 
as  In  the  case  of  the  Yampa  lode  claim. 

Twent.v  ftah  Mining  Companies  filed  suit 
In  thp  U.  S  district  court  Dec.  13  against 
the  Statf  Treasurer.  Daniel  O.  Larsen,  to 
teat  the  validity  of  the  so-called  occupation 
tax  on  mines,  amounting  to  3%  of  the  net 
prooef-d.s.  attemptfd  to  be  asse.^sed  under  the 
ptatutefi  pa  tsf-d  by  the  Legislature  In  1917. 
The  taxes  In  question  aggregate  about 
J(ifi0  ooo.  T^ose  Interested  are  the  Utah 
Copper.  Plea.'?ant  Vallev  Coal.  Utah  Fuel 
Silver  KIner  Coalition.  Grand  Central  Cold 
Chain.  Chief  Consolidated.  Eagle  and  Blue 
Bell.  Bingham  Mines.  Victoria.  Mammoth 
Bullion  Consolidated.  American  F^jel.  Stand- 
ard Coal.  Utah  Apex.  Cameron  Coal.  Scho- 
fleld  Coal.  Ohio  Copper.  Western  Utah 
Copper,  and  Cardiff.  The  complaint  states 
that  the  plaintiffs  paid  all  the  property 
taxes  apseHped  against  them  for  1917  and 
ISlf.  and  that  the  attempted  occupation  tax 
1.1  Invalid  for  several  reasons,  among  them 
belnir  that  the  statute  was  attempted  to  be 
passed  hv  the  I>-?lF>lature  after  the  con- 
^.r,,..,,,  ,  ..,  jjj^^  fixed  for  the  legislative 
'  expired  It  Is  also  alleired  that 
■■■'  never  properly  pas«ed  because 
■"•'  •''—  prescribed  by  the  con- 
'  '  f-n  by  the  Legislature 

•  It  Ion  of  the  state  pro- 

'■'■■ -      .,;-,.    ti,.     taxable    property    In 

th<»  Mate  exceedn  in  value   $800,000,000.  the 


tax  rate  cannot  exceed  4  mills,  and  the 
operative  effect  of  the  tax  that  is  contested 
would  be  to  raise  the  levy  to  about  19  mills. 
Also  that  the  tax  involved  in  the  suit  is 
an  additional  property  tax  and  double  taxa- 
tion, and,  therefore,  was  not  assessed  or 
levied  uniformly  and  equally,  as  required 
by  the  constitution  of  the  state,  and  that 
it  is  discriminatory  and  attempts  to  take 
the  property  of  the  plaintiffs  without  due 
process  of  law,  and  denies  to  them  the  equal 
protection  of  the  laws,  in  violation  and 
contravention  of  the  Constitution  of  the 
United  States.  The  complaint  mentions 
the  various  steps  taken  by  the  State  Board 
of  Equalization  to  assess  a  tax  under  the 
act  of  1917,  and  the  proceedings  taken  bv 
the  defendant  State  Treasurer  in  the  at- 
tempted collection  of  the  tax.  It  alleges 
that  the  defendant  has  advertised  for  sale 
as  for  delinquent  taxes  the  properties  of 
all  the  plaintiffs,  and  that  the  statute  and 
the  action  of  the  defendant  in  attempting 
to  sell  the  property  cast  a  cloud,  in  the 
nature  of  an  attempted  lien,  on  the  property 
of  the  plaintiffs.  The  complaint  seeks  to 
enjoin  the  enforcement  of  the  1917  statute 
and  to  enjoin  the  threatened  sale  of  the 
property  by  the  State  Treasurer.  Applica- 
tion was  made  for  a  temporary  restraining 
order  to  stop  the  sale  until  the  questions 
of  law  involved  can  be  decided  by  three 
judges,  as  required  by  the  Federal  law. 
Argument  regarding  the  above  was  heard 
by  Judge  Tillman  D.  Johnson  on  Dec.  14, 
and  a  temporary  restraining  order  was 
issued  to  the  State  Treasurer  forbidding 
the  collection  of  the  occupation  tax,  plus 
a  tax  of  3  %  on  net  earnings  of  mines,  until 
the  question  of  the  legality  of  the  tax  has 
been  determined.  Pending  the  decision. 
Judge  Johnson  fixed  the  bond  of  the  Utah 
Copper  Co.  at  $50,000,  the  Silver  King 
Coalition  at  $3000,  and  that  of  the  Judge 
Mining  and  Smelting  Co.  and  others  at 
$2000  each. 

DENVER,    COLO. — Dec.    19 

The  Roosevelt  Tunnel  in  the  Cripple 
Creek  district  is  credited  with  the  opening 
of  five  important  oreshoots  in  1918.  at 
depths  ranging  from  1850  ft.,  on  Raven 
Hill,  to  2130  ft.,  on  Battle  Mountain.  Ad- 
vocates of  deep-level  development  for  the 
district  point  to  these  discoveries  to  support 
their  views.  The  first  discovery  of  the  year 
was  made  when  a  drift  was  advanced  north- 
east from  the  main  tunnel  through  the 
property  of  the  United  Gold  Mines  Co.  to 
a  point  directly  under  the  winze  sunk  from 
the  1650  level  of  the  main  shaft  of  the 
Cresson  Consolidated,  on  Raven  Hill.  In 
crosscutting  under  the  shaft,  a  second  im- 
portant discovery  was  made  in  Cresson 
territory.  Shipments  from  both  orebodies 
are  being  made  through  the  main  shaft  of 
the  Elkton  Consolidated  company.  As  the 
tunnel  passed  through  the  territory  of  the 
Rose  Nicol  Gold  Mining  Co.,  at  a  depth  of 
2000  ft.,  a  third  Important  oreshoot  was 
opened  on  the  Rose  Nicol  vein.  Beyond 
this  property,  the  tunnel  entered  ground  of 
the  Portland  Company,  and  a  crosscut  was 
driven  southeasterly  toward  Portland  No.  2 
shaft.  This  crosscut  has  opened  two  im- 
portant orebodies,  the  latest  discovery  being 
made  on  Nov.  30  at  2137-ft.  depth.  Port- 
land No.  2  shaft  will  now  be  sunk  to  the 
tunnel  level,  and  systematic  development 
of  these  deeper  orebodies  will  be  undertaken. 
The  advance  in  the  crosscut  is  continuing. 

Rreckenridge  has  had  a  successful  season, 
with  five  dredges  In  operation.  Two  of 
these  boats  have  stopped  operations  for  the 
winter,  and  will  undergo  the  usual  over- 
hauling and  repairs.  The  Tonopah  Placers 
Co.  has  been  operating  three  dredges,  having 
a  combined  capacity  of  10.000  cu.yd.  of 
gravel  per  day.  This  company's  No.  1  Bu- 
cyrus  dredge  Is  digging  In  the  Westerman 
ground  In  the  Blue  River  Valley.  The  No. 
2  Bucyrus  dredge,  of  2000  cu.yd.  capacity, 
l.s  operating  in  Swan  Valley  at  Snyder's 
camp  on  ground  leased  from  the  Farncomb 
Hill  Gold  Dredging  Co.  The  No.  3  dredge 
In  French  Gulch  continued  operations  until 
forced  to  shut  down  by  water  shortage. 
.1.  E  Hopkins  Is  manager.  The  Power  River 
Gold  Dredging  Co.  Is  operating  a  modem 
2000-cu  yd.  dredge  on  the  B.  &  L.  placer 
In  the  Blue  River  Valley,  two  miles  north 
of  Breokenrldge.  The  boat  was  completed 
last  winter,  and  has  put  In  a  full  season 
except  for  time  lost  In  repairs.  The  French 
Gulcn   Dredging   Co.    dredged   about   a   mile 


of  French  Gulch  this  season  with  a  1000- 
cu.yd.  boat.  The  last  clean-up  in  November 
yielded  over  $18,000.  Warren  F.  Sears  is 
superintendent.  The  Farncomb  HiU  Gold 
Dredging  Co.  paid  a  dividend  of  $15,000 
out  of  royalties  paid  to  it  by  the  Tonopah 
Placers  Co.  Robert  W.  Foote,  of  Brecken- 
ridge  is  president.  The  outlook  for  all 
these   dredges   is   favorable. 

Uranium  in  Fluorspar  mined  near  James- 
town, Boulder  County,  Colo.,  is  responsible 
for  four  different  kinds  of  activity 
recently:  First,  that  of  the  fiuorspar  oper- 
ators, who  immediately  proceeded  to  ac- 
quire title  to  as  much  of  the  territory  as 
possible  ;  second,  the  rush  of  prospectors  to 
the  district ;  third,  the  almost  immediate 
development  of  wild-cat  organizations  by 
irresponsible  promoters ;  and,  fourth,  the 
protest  from  a  quickly  organized  group  of 
honest  and  substantial  business  and  mining 
men  of  Boulder  County  against  the  pre- 
mature reports  of  optimists  and  dishonest 
representations  of  others.  The  occurrence  of 
minute  quantities  of  uranium  in  fiuorspar 
deposits  of  the  Jamestown  district  has  been 
known  for  a  number  of  years.  Investigators 
have  found  that  the  element  is  present  in 
such  small  quantities  that  its  extraction  is 
commercially  impossible.  Recently  uranium 
has  been  discovered  in  the  residues  resulting 
from  concentration  of  the  fluorspar.  A 
black  streak  of  an  unknown  substance  on 
the  concentrating  tables  attracted  atten- 
tion. The  iron  and  lead  concentrates  con- 
taining this  were  reconcentrated,  and  a 
sample  was  submitted  for  examination  at 
the  Bureau  of  Mines  experiment  station  at 
Golden.  This  material  was  the  result  of 
concentrating  the  original  ore  about  1200  to 
1,  and  was  found  to  contain  a  very  small 
quantity  of  uranium  oxide.  This  informa- 
tion fell  into  irresponsible  hands,  unfor- 
tunately, the  result  being  a  premature 
uranium  boom.  Mining  men  of  Boulder 
County  are  incensed  over  the  attempts  of 
certain  unscrupulous  promoters  to  sell  wild- 
cat stock,  and  have  proposed  stringent  local 
legislation  to  curb  fake  promotions  of  all 
kinds. 

JOPLIN,  MO. — Dec.  19 
Trl-State  Mine  Safety  and  Sanitation  As- 
sociation, the  largest  mine-operators'  organ- 
ization in  the  Joplin  district,  has  elected 
C.  F.  Dyke,  of  Joplin,  manager  of  the  Mon- 
treal mine,  as  president ;  A.  E.  Bendelari, 
manager  for  the  Eagle-Picher  Lead  Co. 
mines,  treasurer ;  W.  B.  Shackelford,  man- 
ager of  the  Admiralty  Zinc  Co.,  secretary ; 
and  the  following  as  vice-presidents:  D.  D. 
Muir,  of  the  U.  S.  Smelting  Co. ;  W.  J. 
Borries.  White  Mining  Co. ;  J.  W.  Newton, 
Commerce  Mining  and  Royalty  Co. ;  Tem- 
ple Chapman,  independent  operator ;  C.  E. 
Schwarz,  St.  Louis  Smelting  and  Refining 
Co.,  and  F.  C.  Wallower,  Golden  Rod  Min- 
ing and  Smelting  Co.  The  following  di- 
rectors were  named:  P.  H.  Gartung,  M.  D. 
Draper,  P.  B.  Butler,  H.  I.  Young.  Charles 
Heron,  Charles  T.  Neil,  P.  N.  Bendelari,  and 
John  Hoffman. 

Renewed  Activity  in  the  Joplin  Camp  is 
predicted  and  is  being  partly  realized,  as  a 
result  of  high  costs  and  high  royalties  pre- 
vailing in  the  newer  sections  of  the  district, 
in  Oklahoma  and  west  of  Baxter  Springs, 
Kan.  Truck  haulage  from  Joplin.  where 
most  of  the  supply  houses  have  their  head- 
quarters, to  the  Oklahoma  field  is  expensive. 
Royalties  also  are  much  higher  in  the  newer 
field,  and  operators  are  inclining  to  the 
belief  that  the  average  richness  of  the 
ground  is  little,  If  any,  better  in  Oklahoma 
than  in  the  older  camps  in  Missouri.  It  is 
known  that  the  largest  producing  company 
in  Oklahoma  showed  a  recovery  of  only 
about  6%  during  the  present  year,  and 
many  Joplin  soft-ground  mines  have  done 
as  well  and  better.  Among  the  recently 
developed  mines  In  the  Joplin  camp  are  the 
Julian.  Lucky  Joe,  the  Bankers,  and  the 
Henryetta.  The  latter  two  have  just  com- 
pleted new  concentrating  plants,  and  the 
Julian  is  operating  a  hand-jig  plant  and  will 
probably  erect  a  mill  later.  Small  mining 
operations  are  fewer  in  the  district  than 
they  have  been  for  the  last  10  or  IB  years, 
the  high  costs  and  present  poor  demand  for 
zinc  blende  being  responsible.  At  a  number 
of  properties,  however,  the  present  dullness 
Is  being  utilized  for  careful  drilling  work 
In  blocking  out  ground,  with  the  Idea  that 
when  prices  Improve  there  will  be  nothing 
In  the  way  to  hinder  steady  operation. 
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HOUGHTON,  MICH. — Dec.  20 
An  I.  W.  W.  Outbreak  in  Nortliorn  Mioli- 
Igan  is  exlromely  unlikelv,  either  in  tho 
lumbering  woods,  where  most  of  the  work- 
ers are  foreign  born,  or  in  the  iron  and  cop- 
per mining  camps,  where  75';,;  of  the  work- 
ers are  foreign  born  and  fully  90%  of  alien 
parentage.  There    are    many    socialists, 

some  "red  socialists."  in  the  mining  dis- 
tricts, but  few  sympathize  with  Bolshevik 
teachings  or  with  I.  W.  W.  principles.  There 
is  no  labor  shortage  in  the  districts  at 
present,  men  returning  from  munitions 
plants  readily  finding  their  old  places  at 
almost  as  high  wagos  as  they  received  on 
war  work.  The  woodsman  who  formerly 
got  $25  a  month  and  mediocre  board  is  now 
demanding  and  getting  $60  and  board,  and, 
in  many  case's,  more.  I'^mployment  agents 
of  the  mining  companies  report  that  their 
forces  aro  95%    of   normal. 

Copper    Production   in    Northern    Mirhi|;nti 

was  hampered  by  labor  scarcity  during  the 
last  season.  Usually  shipments  of  refined 
metal  are  made  only  by  lak^,  the  copper 
piling  up  on  the  docks  through  the  winter 
and  being  taken  east  gradually  in  the 
spring,  while  water  shipments  continue 
throughout  the  summer.  lOnormous  ship- 
ments were  made  by  rail  this  year,  however, 
because  of  demands  for  immediate  delivery. 
One  company,  the  Quincy,  sent  most  of  its 
output  to  the  French  government.  The 
Calumet  &  Hecla  sent  a  great  amount  of 
its  copper  to  England  and  Italy.  With  labor 
back  at  normal,  the  big  companies  antici- 
pate an  increase  in  copper  output  next  sea- 
son. It  is  feared,  however,  by  some  mine 
managers,  that  much  of  the  foreign  labor 
will  return  to  Europe  after  the  peace  settle- 
ment, b^^-cause  of  improved  labor  conditions 
and  the  promise  of  work  near  or  at  their 
old  homes  and  at  living  wages  for  years  to 
come. 

VICTORIA,  B.  C. — Dec.  19 
Prospecting:  of  the  Phoenix  Mines  by 
diamond  drill,  with  a  view  to  demonstrating 
sufficient  ore  to  warrant  operation  of  the 
now  idle  Green'wood  (B.  C.)  smeltery,  has 
been  suggested  by  residents  of  the  district. 
It  is  said  that  the  provincial  government  is 
to  be  asked  for  financial  aid  in  starting 
the  work.  J.  D.  MacLean,  provincial  secre- 
tary and  member  for  Greenwood,  and  J.  B. 


Thompson,  member  of  Parliament  for  Orand 
■I'l'.x.^-  ^-  '^^^  ^'^''^  to  "^e  '»  Bvmpathy 
with  the  proposal.  Through  (JHcar  l^ch- 
mutid  forrn.Tly  gen.ral  manager  li  the 
Canada  Copper  Corporation,  comm.Tclal 
interests  of  Greenwood  (;ity  have  asked 
the  corporation  to  lease  the  plant  In  ord.-r 
that  a  company  organized  by  citizens  may 
operate  it. 

KciordM  of  ApplIcutioHH  for  I.easeii  on 
I  lacer  Grounds  of  DritiHh  Columbiu  show 
the  elleet  of  market  demand  and  g.-ricral 
conditions  during  tho  last  few  years,  In 
Vl,.^''*'"''"  ^^'^  "o*^  b(  come  so  iiillaled 
and  the  labor  problem  was  less  serious  with 
the  result  that  mining  of  placer  areas  of 
the  province  for  gold  proceeded  much  as 
usual,  about  H!0  leases  b.-ing  issued  during 
tho  year.  In  191(i,  however.  f|Uotatlons  ad- 
vanced on  all  commercial  metals,  though 
gold  remained  stationarv.  This,  together 
wth  labor  shortage  and  high  costs,  had  Its 
effect,  for  leases  dropped  to  87.  But  in 
1917,  although  the  same  conditions  obtained, 
the  insistent  demand  for  platinum  and  the 
high  price  once  more  fired  the  enthusi;ism  of 
prospectors  and  oi>crators.  This  is  con- 
clusively indicated  by  the  issuance  by  the 
Provincial  Department  of  Alines  of  139 
leases.  The  total  for  1918  will  show  that 
the  interest  was  maintained,  as  it  will  reach 
appro.ximately  137  leases.  Of  the  latter, 
35  bench  leases  and  9  dredging  leases  were 
granted  in  October  and  November,  which 
would  seem  to  indicate  that  the  predicted 
revival  of  gold  production  following  the 
declaration  of  peace   is  being  anticipated. 

TORONTO,  ONT. — Dec.  21 

Laborers    Are    Arrlvinjc    at     Porcupine    in 

large  numbers.  Many  of  them  were  em- 
ployed in  the  mines  before  the  high  wages 
attracted  them  to  munition  work,  and  thev 
speedily  obtain  employment.  It  will  be 
some  time,  however,  before  the  labor  supply 
equals  the  demand,  the  present  require- 
ments of  the  Porcupine  camp  alone,  without 
allowing  for  new  developments  or  exten- 
sions, lieing  conservativ'ely  estimated  at 
2000.  Moreover,  the  lumber  companies  and 
the  pulp  and  paper  mills  are  keen  competi- 
tors, and  are  absorbing  a  large  proportion 
of  the  men  coming  north. 

Tho   Ontario    Department    of    I.<ands,    For- 
ests  and   Mines    will   not   be   able   to   proceed 


thiB  year  with   Itn  (>TrN>rlmcnt«  in  the  utll- 

Izail""    "f    '    ''-    «■■■   >       -,.....-..    *  -    ,he 

reqn  ,,(. 

but.  ,,,^ 

mat.,  to 

other  ca  .  ,.<i_ 

One  of  til  In 

I  lie  i.uu:  .;.!; 

•'  'itH 

.rie 
.  -    „  ..  ut- 

ter.    ;uiii     It     Ulll     be     plil     ill     plrtAio     t,<>    kUt    to 

bcRin    operatioHH    aH   early    aa    poBHlblo    in 

the  spring. 

Tli<<  Adoption  of  an  Industrial  Relation- 
hliip  Plitn  was  announced  on  Dec.  19  liv 
^V.  J.  ll.uina.  prenlderit  of  the  Imperial  Oil 
<"o..  at  .Sarnia.  Ont  Th.-  plan  Ih  to  har- 
monize the  lritere.-f!<  of  capital  and  labor. 
It  Involves  an  agie,n.i.i  i,  •  ,  .  ,,  ...,,i,,,,y 
and    employees    pr^.  -i-k 

between      represenla  <  .-d 

by  the  men  and  .an  .r<;- 

senlalives      of     the  nil 

adjudicate    on    all  e«. 

hours,    living   condii  of 

w.age    earners.       Kverv  -a 

grievance  can  bring  it  bo  ee, 

and  no  employee  is  to  b.    ■  .ut 

the  right  of  appeal  to  that  bod>  for  a  review 
of  his  case.  No  employee  Is  to  be  discrimi- 
nated against  on  account  of  membernhip  or 
non-membership  in  any  union,  fraternity  or 
other  organization  In  addition,  the  com- 
pany has  established  an  Insurance  system, 
under  which  anyone  who  has  been  with  It 
for  12  months  is  to  be  insured  for  an 
amount  based  on  his  term  of  service  and 
earnings,  the  minimum  being  $500  and  the 
maximum  $2000  Old-ag.-  pensions  will  also 
bo  established,  enabling  those  who  h.ave 
reached  the  age  of  fiS  to  retire  with  the 
assurance  of  being  provided  for,  and  a  sick 
benefit  plan  will  also  be  jnit  in  ojierafion. 
These  systems  will  be  absolutely  without 
cost  to  the  beneficiaries,  and  are  not  to  be 
considered  in  reference  to  the  rate  of  wages. 
All  employees  who  h.ave  served  as  soldiers 
will  be  re-instated  without  any  reduction 
of  their  former  pay.  and  adjustmi-nts  will 
be  made  to  meet  the  physical  condition  of 
any  who  have  suffered  dis.ibllifies.  The 
plan  affects  over  fiOOO  employees.  1000  of 
whom,  at  the  Sarnia  refinery,  have  elected 
1 5   representatives  to  the  conference. 
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The  Mining  News 
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ARIZONA 

Cochise   County 

ARIZONA  SMELTING  AND  POWER 
(Benson) — Recently  incoriiorated.  Charles 
E.  Goetz,  president.  Has  taken  over  old 
smelting  plant  at  Benson,  including  never- 
used  250-ton  copper  blast  furnace.  Will 
blow  in  latter  in  about  90  days.  Has  old 
slag  dump  of  good  fluxing  material.  Elx- 
pects  to  draw  ore  from  Johnson,  Patagonia, 
Helvetia,    and    other    districts. 

PHELPS  DODGE  (Bisbee) — Will  take 
back  all  former  employees  who  left  to  enter 
service. 

GREAT  WESTERN  (Court land) — Work 
resumed  under  owner,  William  .1.  Young. 
Lessees  extracting  ore  for  shipment. 

LEADVILLE  (Courtland)  —  Shipping 
carload  of  copper  ore  daily  to  Copper  Queen 
smeltery  at  Douglas.  W.  M.  Holmes  in 
charge. 

GUa  County 

PORPHYRY  COPPER  (Globe) — Shaft 
bottomed  at  770  ft.,  and  2800  ft.  of  develop- 
ment work  done.  Twenty-five  men  em- 
ployed. 

LAVELLE  (Hayden) — Considering  in- 
stallation of  .small  mill  using  amalgamation 
and  concentration.  Concentrates  to  be 
shipped  to  El  Paso. 

MIAMI  MINE  AND  MILLING  (Miami) 
— Installing  50-hp.  I-R  compressor  for 
drilling. 

Greenlee   Count.v 

GOLDFIELD  EXTENSION  (Duncan)  — 
Work  stopped  on  Ash  Peak  property,  after 
two    years'    development. 

Maricopa  County 

ABE  LINCOLN  (Wickenburg) — Driving 
tunnel  along  main  vein  to  connect  with 
main  shaft  at  280  ft.  depth.  Surface  ores 
changed  to  high-grade  chalcopyrite.  for 
which    concentrator    is    Dlanned.      Break    in 


hoist  recently  stopped  work  in  shaft.  frt)m 
which  crosscut  will  be  run  at  present  TOO 
level  to  main  vein,  passed  on  dip  in  shaft. 
Charles  E,  Nathurst.  former  metallurgist 
with    United    Verde,    is    in    charge. 

Pinal  County 

RAY-KELVLN  (Ray) — J.  C.  Reed,  of 
Phoenix,  appointed  receiver  on  application 
of  H.    E.    lOasterday. 

Santa  Cruz  County 

HARDSHELL  (Patagonia)— To  sink  new 
working  shaft,  present  hoisting  facilities 
being  inadequate. 

MORNING  GLORY  (Patagonia) — New 
compressor  plant  installed. 

PIERCE-GARDNER  (Patagonia) — C.  A. 
Pierce  and  Thomas  Gardner  shipped  six 
carloads  of  silver  ore  to  El  Pa.so,  without 
sorting,  from  claims  leased  near  the  Hard- 
shell primarily  for  manganese. 

RUBY  COPPER  (Patagonia) — Starting 
upon  fifth  drill  hole. 

Yavapai   County 

DUNDEE-ARIZONA  (Jerome) — Old  tun- 
nel cutting  shaft  at  120  ft.  to  be  extended 
northeast  into  fractured  limestone  and 
copper  carbonate.  Sinking  on  main  shaft 
continued  with  one  shift.  Present  depth 
is  750  ft.  ;  will  go  to  level  of  Extension 
tunnel  at  960  feet. 

GTl.V.XD  ISLAND  (Jerome) — Shaft  down 
420  ft.  Soft  ground  encountered.  Forma- 
tion black  diorite. 

SHE.A  (Jerome)  —  (^ompany  planning 
small  concentrator  to  remove  silica. 

SIMMS  GROUP  (Mayer) — Sold  by  Mar- 
tin Simms  and  others  to  Hailing  P.  Overton 
and   associates. 

ANGLO-SAXON  SMELTING  AND  RE- 
FIXING  (Pre.scott) — John  E.  Ru.ssell, 
managing  director,  states  (hat  those  in 
I  barge   of  company's  atYairs   in   London   ad- 


vise that  project  will  be  resumed  upon  con- 
clusion of  peace. 

ARK.\NS.\S 

Marion    County 

DIXIE  GIRL  (Buffalo)— Drill  installed 
to  test  lower  ground.  Mine  producing  zinc 
carbonate. 

PIGEO.X  RIDGE  (Buffalo)- Lea.sed  by 
Henry  Hand  and  iissociates.  Drifting  Into 
carbonate  ore.  Making  good  production  of 
hand-coblied  ore. 

BIG  BELL  (Ru.sh)— Mill  completed:  ca- 
pacity, 100  tons  per  shift  Ore  is  high- 
grade  zinc  carbonate.  Shipping  point,  Yell- 
vlUe. 

MATTIE  MAY  (Rush) — Machinery  for 
concentrator  arriving.  Mill  building  near- 
ing  completion.  Mill  capacity  100  tons  per 
shift.     Ore  is  zinc  carbonate. 

C.\  LI  FORMA 

Ainiiilor   County 

LIG.VITE  DEPOSITS  in  I(*ie  di.strict  be- 
ing tested  for  use  by  a  process  said  to 
involve  blowing  dust  Into  furnace  by 
atomizer. 

LI.V(MLN        COXSOLTD.ATED        (Sutter 
Creek) — To  be  reopened  and  operated  under 
same    management    as    Old    Fiureka.       Em- 
braces  Lincoln   and    Wildman-Mahoney. 
Itulte    County 

FE.VTHKU  XO.  2  l>UED(^.R  (OrovlIIe)  — 
To  be  closed  and  di.-iinantled  after  10  years' 
operation  bv  Xatomas  i-ompany.  One  of 
last  wooden-hull  dredges  built  by  Xatomas. 
Ground  will  be  finished  b.v  other  dr<'dKe8. 
(^  \V.  Akers  was  dredgemaster  during  life 
of  dredge. 

I.ON    .\nKelrs     County 

LOS  AXGELES  t^.R-VPHTTE  (L^s 
.Angeles) — To  install  reduction  plant  for  re- 
covering gra|>hlte  from  Cre.scenta  (^anada 
tract,    near    Los    Anceles 
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Nevada  County 
ALLISON  RAXCH  (Grass  Vallev)  — 
bnatt  and  drifts  unwatered  to  140(t  "level 
Expect  to  complete  unwatering  200  ft  deep- 
er in  January.  Mill  running  full  capacilv 
16  hours  a  day. 

QUAKER  HILL  (Nevada  Citv)— Install- 
ing electric  locomotive,  capacitv  50  loaded 
cars,  for  hauhng  gravel  to  mill  under  con- 
struction. Will  start  about  Jan.  1.  Fortv- 
five  men  employed. 

Shasta    County 

BALAKLAL-\  (Coram) — To  extend  aerial 
tram  two  miles  west  of  mine  to  aid  develop- 
ment. Labor  more  plentiful,  and  tram  line 
running  night  and  dav  shifts.  Large  hos- 
pital  and   two   cottages   completed. 

SHASTA  BELMONT  (Winthrop)— Ar- 
rangements completed  for  resuming  opera- 
tion in  January.  Expect  to  intersect  ore- 
body  60  ft.  from  present  end  of  tunnel. 
Flotation  plant  in  prospect  if  ground  shows 
continuation   of   upper-level    orebodies. 

COLORADO 
Clear   Creek   County 

CLEAR  CREEK-GILPIN  ORE  (Idaho 
Springs) — Incoroprated  bv  ^V.  E.  Renshaw 
\V  E.  Passmore  and  E.  L.  Regennitter.  of 
Idaho  Springs,  to  operate  community  sam- 
pler in  Clear  Creek  County.  Remodelling  of 
North  American  sampler,  recently  taken 
over,  almost  complete.  Ore  shipments  ar- 
riving. Operations  to  start  soon.  Prin- 
:;ipal  office  at  Idaho  Springs. 

STANLEY       (Idaho       Springs) — Recentlv 
reopened  under  leasing  system.     Road  Adit 
level  and  tributary  workings  leased  to  A    L. 
Hauquitz   &    Co..    Lower   and    upper    Whale 
levels    to   John    Symons.    and    Hukill    work- 
ings on   north   side  of  Clear   Creek   to  John 
Thomas    &   Co.      Compressor   plant,    run   by 
water    power,    supplying    air    to    lessees    in 
Stanley,     to     Byron     Mining    Co..    operating 
Lord    Byron    mine   in   Spring   Gulch,   and   to 
other  small  operators  in  Clear  Creek  Gulch. 
Teller    County 
CRESSON       (Cripple      Creek)— Influenza 
cut    November    shipments.       Cresson    shaft 
connected  with  Roosevelt  tunnel  at  1918-ft 
depth.       Station     cut    at    tunnel    level    and 
tirnbering     completed.        Ore     from     shoots 
under    development    at    tunnel    level    being 
hoisted  through  Elkton  shaft. 
.^LINCOLN     MINES     AND     REDUCTION 
(Cripple  Creek) — Twenty  men  employed  on 
construction   at    new   concentrator   on    Iron- 
clad   Hill       Concrete    retaining    walls    com- 
pleted.      Work    under    way    on    machinerv 
foundations  delayed  bv  bad   weather      Will 
let  contract  for  200,000  ft.  of  lumber     Plant 
ready   m   90    days.      Thomas   Kavanaugh   in 
charge  of  construction. 

FLORIDA 

Duval    County 

BL'CKMAN       &       PRITCHARD       (Pablo 

Beach) — Have    installed    Huff    electrostatic 

equipment  for  concentrating  monazite  sand 

carload  of  high-grade  concentrates  shipped. 


NEVADA 

Chupohill  County 

NEVADA-WONDER  (Wonder)  —  Mine 
and  mill  operating  steadily. 

Elko  County 

HOLDEN  M.  AND  M.  (Tuscaror a)— Ac- 
quired control  of  several  old  mines  in  Tus- 
carora  district.  Examinations  made,  and 
work  under  way.  Operations  to  be  in- 
creased  in  spring.     J.  E.  Harrington,  presi- 

Esmeralda    County 

C.  O.  D.  (Goldfield) — Lessees  breaking 
shipping-grade  ore  in  workings  from  Gold 
ating^  Several  groups  of  lessees  oper- 

i„5^A*^^^^  J-^<^K  (Goldfield)— Develop- 
ing 40-acre  block  leased  from  Goldfield 
Consolidated  and  Florence  companies.  Un- 
worked   from   surface   to    450   level. 

RED  HILL  FLORENCE  (Goldfield)  — 
f'VW'n?^  regularly  from  400  and  500  levels 
A^  ill  ship  from   600   level  soon. 

Linooln    County 

VIRGINIA  LOUISE  (Pioche)— Since  re- 
?ft?n"ff  '"  ''^^^  improvements  consist  of 
1000-ft.  spur  from  track  at  Prince  Consoli- 
dated mine,  100-ton  loading  bin.  inclined 
tramway  from  shaft  to  bin.  office  ware- 
house, changeroom  for  miners,  two  bunk 
houses,  and  superintendent's  residence.  Ore 
pockets  cut  on  three  levels  preparatory  to 
^^ZTV"^  output.  Development  has  opened 
large  tonnage,  probably  extension  of  ore 
i'n°'^^^n  '"  ^'"'nce  Consolidated  mine.  New 
10-drill  compressor  to   be  set  up  at  once 


shipped     14.040     tons     of     ore     from     Last 
f^  ^d^ee'pe?'"'-      "^'^    ^'"'^    main    shSft^^51 

Pend   Oreille    County 
nr.?^?'^?^    LAKE     GOLD-COPPER     (New- 
port)—Machinery  for    100-ton   concentrator 
on  ground  or  at  Newport.     Will  install  this 
winter.     New  body  of  milling  ore  struck 

Stevens  County 
LOON  LAKE  COPPER  (Loon  Lake)— To 
vvMJh'  «0"iPlete  crushing  and  flotaUon  plant 
with  a  capacity  of  100  tons  per  24  hours 
^°''^  ^'^^^ost  UO.OOO  and  will  begin  Dec 
1.     Ralph  L.  Flanders  is  secretary 


KANSAS 

Joplin  District 

PHILLIPS  (Baxter)— One  shaft  down  to 
ore  and  second  down  90  ft.  on  Cooper  land 
near  Southern.     Expect  to  erect  mill. 

SOUTHERN  LEAD  AND  ZINC   (Baxter) 
—Finished  community  boarding  houses  and 
other  improvements  at  property. 
MINXESOT.V 
Mesabi    Range 

OLIVER  IRON  (Virginia)— Ore-shipping 
season  closed,  and  stockpiling  operations 
proceeding  at  Alpena  and  Ordean  mines. 
Three  shovels  are  stripping  at  Missabe 
Mounta  n  mine.  Wanless  and  Shiras  mines 
at  Buhl  stockpiling;  Deacon  mine  closed 
since  Nov.   17. 

MISSOl  KI 
Joplin    DiHtrirt 
BANKERS     fJoplin) — New    200-ton    mill 
in  operation    in    Ea,st    Hollow,    near   Joplin 
*.  P.  Jones,  manager. 

HE.VRVETTA  Moplin)— Completing  250- 
tori  mill  at  .SmelK-r  Hill.  Three  shafts  in 
ore.  80  ft.  face  indicated.  Lease.  25  acres. 
I  larit  to  be  operated  by  gas  engines. 
Sludge    room,     equipped     with     Deister    and 

...  ^'iS'^'^  tables,  operated  separately  from 
mill.  Fireproof  changehouse  for  men  Mine 
own.-d  by  Henryetta.  Okla.,  and  Joplin 
p'ople.     M    r     Brady.  Joplin.   Is  manager, 

JULIAN    C Joplin) — Developing   pood    lead 

mine  on    RoMnsmi   land  at  depth   of   120   ft 

Hand  JIkh  Ufii  exclusively  at  present.     May 

build   mill.      CharleH   .McDonald,    manager. 

MONTANA 

Bllvep   Row    Connty 

BUTTR  &  ST.'PKRIOR  f Butte)— Opera- 
tion* reduced  to  one  nhlft.  or  r,(>'Z .  follow- 
ing Anaconda's  Hunpendlng  Its  receipt  of 
cujrtom  zinc  or«:  from  Butt«,-  dlHtrlct. 


Lyon    County 

MASON  VALLEY  MINES  (Thompson)— 
2^L!^®'■^'P^^n^  Thompson  smeltery  for  week 
ended  Dec    10  were:      Bluestone,  2083  tons  ■ 

tdol^Vny.""'^-'-'   -^P   *°"«:   Nevada-Douglas 
1401  tons;   miscellaneous,   290  tons. 

SOUTH    DAKOTA 

Custer    County 

OLD  MIKE  (Custer)— Mine  sold  to  Ida- 
ho interests  which  will  incorporate  as 
^rate^  Corporation.    Preparing  to   op- 

RARE      :vmS-ERALS      (Custer)— Concen- 

n''i'r,?'"  "^''''  completion.     Will   start   in  Jan- 

1  ^;       ?,r^,?^'"^    o''e    at    Hebert    mine    for 

Cusler  ^'^°   ^'^^^   °^®   properties    near 

SPOKANE  LEAD  AND  SILVER  (Cus- 
ter >— Shipping  lead-silver  concentrates  to 
Oma1i°"^    '"   trucks,    thence    to   smeltery   at 

FIRST  NATIONAL  (Hill  City)— Shaft 
unwatered  and  property  being  examined  by 
engineers    from    Michigan. 

MALONEY-BLUE  LEAD  (Sheridan)  — 
Copper  shipments  continue.  Boiler  and 
compressor    recently    installed. 

UTAH 

Salt    Lake    County 

CARDIFF  (Salt  Lake  City)— Permission 
to  haul  ore  down  Big  Cottonwood  Canyon 
with  teams  during  winter  refused  by  Citv 
Commission  on  ground  that  accumulated 
waste  would  find  its  way  into  watercourse 
with  spring  thaw. 

Summit    County 

GLEN-^^LEN  (Park  City)— Property 
in  Blue  Ledge  district  making  surface  im- 
provements and  erecting  gallows  frame. 
Milling  ore  carrying  lead  and  zinc  opened. 
J.   a.   Allen   IS  manager. 

PARK  UTAH  (Park  Citv)— Property 
operating  through  Ontario  drain  tunnel.  Is 
building  houses  for  men  near  portal  of 
tunnel.  South  drift  from  tunnel  stiTl  in 
mineralized  ground. 

SILVER  KING  COALITION  (Park  City) 
—P>xam  I  nation  of  property  being  made. 
A?/!?  ^■'^^'  office  discontinued  on  Dec  1. 
All  business  will  be  done  through  Salt  Lake 
office. 

<-PP'P,^,  ^'^^'^  CONSOLIDATED  (Park 
City)— Making  changes  in  Thavnes  Canyon 
?lcA  ^.■'^''''","  V^^  operating  tunnel  now  in 
»<50  ft.  and  advancing  about  10  ft.  a  day. 

Utah   County 

pnJ?f.Hi^''\  w''"!^*!'''''^'"  Fork)— Tunnel  in 
booo  ft.     John   Cleghorn   is  manager. 

MILLER  (American  Fork)— Carbonate 
lead  ore,  carrying  gold,  being  shipped  by 
hmith   &   Armstrong,    lessees. 

PACIFIC  CAmerican  Fork) — Work  main- 
ly exploration  and  development.  Some 
concentrates   b<-ing   produced. 

\VASIIIN(;T0N 

Ferry     County 
LO.VE     PINE-SURPRISR      (Republic)— 
Since    resuming    work    Sept.    15.    1017     has 


CANADA 

British  Columbia 

f^Px^^""^^!  CONSOLIDATED  production 
for  November  was  2,147,405  lb.  of  copper 
against   2,549,474    in   October.  copper, 

.  TVA  FERN  (Nelson) — Consolidated  Min. 
erfy\"x'te^Tit-'ilV"^  ^"   developing^\*fs%^o'S- 

tra^m^^^a^-  fn"d"^Igo^«-"a^d  b^u°/;^^>oT"t'h"i^ 
fluorspar  property  by  Consolidated  M  &  S 
progr^L^s""""  ""'"^  ^"^  developmenf  in 
on^ReH?^'^.iL^''"'^°"^~^^*=«"t  development 
and^loo'"ft.'ordHfT""'''   °'    "'    '*•    «*^^" 

^P^,^^^*^^.'^°^  MINING  AND  DEV 
(±^rinceton)— New  compressor  and  150-ton 
ore  bin  considered  for  Copper  Farm  group 

uffo'so'tonT"'""'  ^^"  '^''''^  *^^"^  «^P"^- 

SOUTH      EASTERN      (Skideeate^ CnM 

property  on  Queen  Charlotte  Is?a.is~?°be 
developed.  Cyanide  mill  is  planned  A.  S 
Holmes,  manager. 

CONSOLIDATED  M.  &  S.  (Trail)  Condi- 
DroTinl  ^J^.^i^'"^^  following  influenza  im- 
proving. Cost  of  epidemic  estimated  at 
more  than  $50,000.  Over  300,000  tons  of 
ores  and  concentrates  received  to  second 
Z^AJ^  December.  Three  new  shippirs  Sn 
Iftst  list,  namely :  Silver  Hoard.  Ainsworth 
21  tons;  Grant.  Woodbury  Creek.  4;  Spo- 
kane mine,   Salmo,   20.  ^ 

C^n^,nH^9?^^?^°^^ENT  (Tulameen) 
— Ground  25  miles  from  Princeton  on 
It^^l^r^  River,  leased  from  Efangy  Go^d 
Mining  Co.  Sluicing  gravel  from  ri/er  bed 
bunt  platinum.      Dam    and    flume 

NAOMI  (Vavenby  Station)— Working 
option  taken  by  W.  E.  Butler,  Calgary 
Alta  and  J.  L.  Miller,  Lethbridge  Alta 
Building  wagon  road.  «=>-""' lute.    Aua. 

.w-^^?'^^^^^S  .CREEK  GOLD  GRAVELS 
uSS^cTe^k^'  ^"^  ""'''  ^'^''°"^  ^'•■"  °^ 

Ontario 
..f^mf^^^'^^.^J^'^PEI^TY   35   miles   north 

P«c?fin  R%^"^  i°"^''  ".^''^^  f^'O"!  Canadian 
Pacific  R  R  and  Gatineau  River  will  be 
diamond  drilled.  R.  A.  Bryce,  801  Trader! 
Bank    Bldg.,    Toronto,    is   superintendent 

CROWN  RESERVE  (Cobalt)  —  Vein 
struck   on    200-ft.    level    in    virgin    territory 

BALDWIN  (Kirkland  Lake)  —  Camp 
buildings  erected.  Shaft  down  193  ft  and 
crosscut   in   60   ft.,   cutting  5-ft.   quartz  vein. 

HILL  GOLD  (Matheson)— Will  resume 
work  soon. 

DOME  (Porcupine) — Force  being  rap- 
idly increased  with  view  of  resuming  pro- 
duction soon. 

GOLD  LAKE  (Porcupine) — Has  pur- 
chased mining  equipment  of  Slade  Forbes 
Asbestos    Company. 

McINTYRE  (Porcupine)— Preparing  to 
increase  mill  capacity  from  600  to  1000  tons 
a  day.  With  increased  capacity,  lower  cost 
of  supplies,  and  improved  labor  situation 
expected  that  cost  of  $3.50  to  $4  a  ton  will 
be  reached. 

SOVEREIGN  (Timmins)— Plans  adopted 
for  exploring  this  claim. 

MEXICO 

Sonora 

.  GREENE-CANANEA  (Cnnanea)  —  Min- 
ing operations  curtailed  for  about  two 
weeks  in  November  owing  to  strike  of 
peons.  Ore  on  hand  kept  mill  running. 
Mexican  labor  returning  from  United 
States. 

SOI  TH    AMKRICA 

Itoli\  ia 

BOLIVIAN  TI.V  CORPORATION  ■  (Po- 
tosi)— Oiif!  of  two  dredges  operating  near 
l^otosi  destroyed   by  fire   in   November. 

Chili 

CHILI  COPPIOR  (Chuquicamata) — No- 
vember production  was  9,854.000  lb.  of  cop- 
per. October  production  wa.s  8,548,000 
pounds. 
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The  Market  Report 
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SILVER  AND  STERLING  EXCHANGE 


Sterll 
ing 
Ex- 
change 

Silver 

Dec. 

Sterl- 
ing 
Ex- 
change 

Silver 

Dec. 

New 

York, 
Cents 

Lon- 
don, 
Pence 

New 

York, 
Cents 

Lon- 
don, 
Pence 

19 
20 
21 

4.7580 
4  7585 
4.7580 

lOli 
104 
lOli 

48A 

23 
24 
25 

4  7580 
4  7580 

lOli 
10l| 

48A 
48A 

New  York  quotationa  are  as  reported  by  Handy 
A  Harman  and  are  in  cents  per  troy  ounce  of  bar 
silver,  999  fine.  London  quotations  are  in  pence  per 
troy  ounce  of  sterling  silver,  925  fine. 


DAILY  PRICES  OF  METALS  IN  NEW  YORK 


Copper 

Tin 

Lead 

Zinc 

Dec. 

Electro- 
lytic 

Spot. 

N.  Y. 

St.  L. 

St.L. 

19 
20 
21 
23 
24 
25 

• 
* 
* 
• 
• 

7.05 
7  05 
6.00 
5.75 
5.50 

.,5 
6  75 

5  85 
5  60 
5  35 

7  60 
@7  7» 

7  60 
@7  70 

7  55 
@7  65 

7  50 
@7  60 

7.50 
@7.60 

The  above  quotations  are  our  appraisal  of  the 
average  of  the  major  markets  based  generally  on 
sales  as  made  and  reported  by  producers  and  agencies, 
and  represent  to  the  best  of  our  judgment  the  pre- 
vailing values  of  the  metals  for  the  deliveries  con- 
stituting the  major  markets,  reduced  to  basis  of  New 
Y'ork,  cash,  except  where  St.  Louis  is  the  normal 
basing  point. 

Quotations  for  spelter  are  for  ordinary  Prime 
Western  brands.  We  quote  New  Y'ork  price  at  35c. 
per  1 00  lb.  above  St.  Louis. 

♦  No  market.     Producers  ask  26c.  No  buyers. 
t  No  market.     Major  supplies  held  for  distributiou 
at  an  arbitrary  price  of  72Jc. 


LONDON 


Copper 

Tin    - 

Lead 

Zinc 

Standard 

Elec- 
tro- 
lytic 

Dec. 

Spot 

3M. 

Spot 

3M. 

Spot 

3M. 

Spot 

19 

IIU 

100 

254 

248 

40.5 

39.5 

56 

20 

1081 

100 

264 

255 

40  5 

39.5 

56 

21 

23 

108^ 

100 

266 

254 

40.5 

39.5 

56 

24 

25 

The  above  table  gives  the  closing  quotations  on 
London  Metal  Exchange.  All  prices  are  in  pounds 
Sterling  per  ton  of   2240  lb. 

The  quotations  for  copper  have  come  in  a  rather 
confused  way  thi.s  week.  We  have  given  the  mean 
of  the  figures  cabled.  The  ficures  will  be  subject  to 
correction  when  more  definite  information  is  received. 


Metal  Markets 

The  prime  feature  this  week  was  the 
sharp  break  in  the  price  for  lead.  Other- 
wise the  markets  remained  about  in  statu 
quo.  The  general  situation  is  treated  edi- 
torially. Con.sumers  of  all  metals  appear 
everywhere  either  to  be  overstocked  or  else 
to    have    no    orders. 

There  has  been  considerable  uncertainty 
respecting  the  quotations  for  pig  lead  in 
London.  Previous  to  the  change  of  price, 
toward  the  end  of  November,  they  were 
cabled  to  this  side  as  "£29  10s.  spot. 
£28  10s.  futures."  The  figure  of  £29  was 
variously  stated  as  the  "official"  or  settling 
price.  There  was  similar  irregularity  in 
the  publication  of  the  London  metal  papers, 
some  giving  "official  quotations  £28J  to 
£29J.  settlement  £29."  while  others  have 
given  "spot  £29J.  futures  £28J"  and  "spot 
£29J,  and  one  month  £281."  Official  publi- 
cations,   so    far    as    we    have    been    able    to 


ascertain,  simply  stated  the  price  of  £29. 
We  communicated  recently  with  an  author- 
itative (luarter  in  London  to  clear  up  this 
confusion,  and  obtained  the  reply  that  .since 
Jan.  2  the  official  maximum  price  permittid 
in  any  dealings  was  £29.  and  that  <tuota- 
tions  for  spot  and  forwards  issued  through 
the  Metal  Exchange  did  iKjt  represent  any 
dealings.  Since  the  change  of  price  in 
Xovembtr.  exactly  the  same  conditions  have 
existed,  with  the  quotations  of  £39i  to  £40j, 
settlement  £40.  There  has  b.-t-n  also  som.- 
uncertainty  respecting  the  actual  date  of 
the  change  of  price,  which  has  be<-n  vari- 
ously given  as  Nov.  25  to  Nov.  28.  We  have 
previously  reported  the  dale  as  Nov.  :i8. 
Confusions  and  delays  with  respect  to  cables 
explain  this.  Our  latest,  direct  advices  are 
that  the  advance  to  £40  was  made  on 
Nov.    26. 

The  official  and  settlement  price  for  lead 
in  London  from  Jan.  2  to  Nov.  25.  1918. 
both  dates  inclusive,  was  £29  ;  and  from 
Nov.  25  onward  it  has  been  £40.  We  have 
corrected  our  tables  of  monthly  average 
prices  of  metals  in  accordance  with  this 
latest  information. 

It  has  been  ordered  in  Germany  that  20 'r 
of  all  confiscated  metals,  and  also  of  all 
new  production,  be  forthwith  released  for 
peace  purposes. 

Copper — There  is  nothing  of  importance 
to  report.  Producers  still  unitedly  ask  26c. 
and  find  no  buyers.  There  has  been  the 
usual  gossip  about  resales  at  low  prices, 
bids  at  lower  prices,  etc.  Everybody  ex- 
pects a  market  to  begin  at  lower  prices  on 
Jan.  2.  The  most  authentic  information  is 
that  electrolytic  copper  was  offered  for  re- 
sale this  week  at  21c.,  and  intimations  that 
London  might  buy  copper  at  about  19c. 

A  few  of  the  producers  met  Mr.  Brook- 
ings in  Washington  on  Dec.  20  and  e.x- 
changed    formal    felicitations   and    farewells. 

The  Anaconda  Copper  Mining  Co.  today 
reduced  its  quarterly  dividend  from  $2  to 
$1.50. 

Copper  .Sheets — -The  base  price  of  copper 
sheets  is  35 J® 36c.  per  lb.  Copper  wire  is 
quoted  at  28c.  per  lb.  f.o.b.  mill,  carload 
lots. 

L,ead — The  Lead  Producers'  Committee  met 
in  New  Y'ork  on  the  afternoon  of  Dec.  20 
and  decided  to  dissolve  and  let  a  free  mar- 
ket be  instituted  on  the  following  day.  On 
Dec.  21  lead  was  offered  in  tonnage  at  6c., 
New  York,  without  finding  buyers.  On 
Dec.  23  the  American  Smelting  and  Refin- 
ing Co.  reduced  its  price  to  6Jc.  This 
meant  simply  that  it  considered  lead  to  be 
worth  that  much  and  would  not.  for  the 
present,  anyhow,  meet  the  competition.  On 
the  same  day.  lead  was  offered  by  other 
sellers  at  53c.,  New  York,  with  only  a  few 
sales  resulting.  Today  it  was  offered  a< 
5ic.  and  sales  were  effected  at  that  figure, 
but  in  no  significant  tonnage.  It  is  prob- 
able that  the  lead  market  will  go  lower. 
The  rapid  action,  is  the  attempt  of  this  mar- 
ket, long  restricted,  to  find  itself.  The 
point  will,  of  course,  be  reached  on  some 
day  when  buyers  will  be  interested  in  tak- 
ing in  lead,  after  which  the  market  will 
have  an  opportunity  to  re-establish  itself 
at  higher  figures.  Lead  has  been  offered 
for  delivery  in  St.  Louis  at  the  arbitrary 
differential  of  0.15c.  below  the  New  York 
price. 

The  Lead  Producers'  Committee,  under 
date  of  Dec.  20,  made  the  following  official 
announcement:  "Effective  Dec.  21.  this 
committee  has  ceased  to  be  the  exclusive 
central  agency  of  all  producers,  who  ar« 
now  free  to  quote  individually.  There  are 
no   restrictions   on    resales." 

The  Consolidated  Mining  and  Smelting 
Co.  reports  large  stocks  of  lead  in  Canada. 
Besides  about  8000  tons  of  pooled  lead  re- 
maining unsold,  there  is  a  large  quantity 
in  the  hands  of  the  Imperial  Munitions 
Board  hanging  over  the  market,  but  ar- 
rangements have  been  made  to  avert  any 
sudden  dumping  of  the  latter.  J,  J.  War- 
ren, managing  director,  adds:  "We  are 
quite  willing  for  the  present  to  continue 
receiving  lead  from  Canadian  shiiifiers  In 
normal  quantities,  but  advance  payments 
for  lead  will  be  calculated  on  a  basis  of 
7c  per  lb.  instead  of  the  basis  we  have 
used  reo-ntlv.  with  the  understanding  that 
we  mav  vafv  this  estimated  price  if  cir- 
cumstances warrant.  Whatever  price  Is 
used  will  be  adjusted  finally  to  the  sales 
price   by   the    pooling   scheme." 


TIa — A     formal     announcement     appears 
elsewhere    In    this    paper.       This    is    to    the 
effect  that   10,000  tons  of  tin  waw  purcham-d 
by   the    LI.   S.   Steel    Products   Co.,    and    72|o 
per    lb     has    got    to    be    paid    for    it        In    'he 
meanwhile,   ,\mericari  smelters  an^l 
hover  a   little   under  that   figure        I 
a   si)oradic    market   during   the    w.  . 
offered   for   resale  and    in   American   tin        .m 
the  beginning  of  the  vv.ek  Straits  and  equiv- 
alent grades   were  quoted  at   72c.  and  99% 
grades  at  71c.     At  the  close  (|uotatlon«  were 
71    and    70c.    respectively       A    25-ton    lot    of 
Straits   tin    was    being   offi-ped    for    resale   at 
71c..   without  finding  buyer. 

The  I»ndon  tin  quotations  for  Dec.  4  and 
11  are  respectively:  Spot,  £275.  £276;  3 
mo.,    £270,    £270. 

ZInr — This  market  became  weaker  from 
day  to  day  on  relatively  small  business. 
The  statistical  position  as  refl.cted  by  vis- 
ible stocks  Is  becoming  impaired,  and  there 
is  a  great  deal  of  uncertainty  with  regard 
to  the  invisible  stocks.  Consumers  who  are 
approached  by  sellers  generally  express 
themselves  as  being  well  provided  with 
supplies. 

The  new  official  iA-lces  for  spelter  In 
Great  Britain  are  £57  for  good  ordinary 
brands  delivered  at  buyers'  works,  and  £75 
for  refined   (99  9<^  ). 

The  company  operating  the  zinc  smel- 
teri<»s  at  Overpelt  and  Lommel  in  Belgium, 
declared  the  usual  dividends  last  fall  The 
report  of  the  .Austro-Belge  Co  .  however, 
showed  an  operating  loss. 

Some  of  the  Belgian  zinc  smelteries  were 
operated  during  the  war.  as  appeared  from 
the  occasional  financial  statements  and  pro- 
duction reports  that  were  published  In  Ger- 
man papers.  .Since  the  armistice,  we  re- 
ceived word  from  an  authoritative  British 
quarter  that  the  plants  of  the  country  have 
rot  experienced  material  damage.  On  Dec. 
23  we  received  a  dispatch  dated  in  Brussels. 
Dec.  22.  from  an  authority  fthan  which 
there  is  none  higher)  in  the  zinc  industry  of 
B<  Icium.  to  the  effect  that  owing  to  various 
causes  it  will  be  impossible  to  resume  work 
in  zinc  smelteries  of  Belgium  for  an  inde- 
terminate time. 

ZInr  Sheets — t'nchanged  at  $15  per  100 
lb.,  less  usual  trade  discounts  and  extras 
as  per  list  of  Feb.  4. 


Other    Metals 


.Aluminum — T'nchanged  at  33c.  per  lb. 
There  is  much  aluminum  on  the  market. 

.Antimony — This  market  was  dull  and 
weaker.  During  the  first  half  of  the  week 
some  .sales  were  reported  at  7R'f7"?c..  but 
during  the  latter  half,  beginning  with  Mon- 
day, carina d_  lots  were  offered  at  7ic.,  and 
we  quote  that  price  at  the  close. 

British  metal  i)aiiers  sav  that  the  quan- 
tity of  the  stocks  of  antimony  that  have 
been  revealed  in  European  markets  is  sur- 
prising. 

iiismutli — ^^etal  of  the  highest  puritv  for 
tiharmaceutlcal  use  is  quoted  at  $3.50  per 
lb.  for  wholesale  lots — 500  lb.  and  over. 

CHdmiiim — Quoted  at  $1.50'rT1.75  per 
pound. 

Mrk<>l — Market  nuotation:  Ingot.  40c.; 
shot.   43c.;   electrolytic.   45c.   per  pound. 

Onii'kHilver — Weaker  but  quiet.  We 
quote  .New  York  at  $115.  San  FYanclsco 
telegraphs    $115.    weak. 


Gold.  Silver  and  Platinum 


silver — The  market  is  steady.  T/mdon 
and  New  York  unchanged.  Production  of 
silver  for  the  vear  P'lS  is  estimated  .nt 
180.000.000  oz.  '  Shipments  for  the  week 
ended    Dec.    21    were    1.285.000   ounces 

Mexican  dollars  at  New  York:  Dec.  19. 
7711:  Dec.  20.  77J:  Dec  21.  77|  ;  Dec.  28, 
77j  ;  Dec.  24.  77J  ;  Dec.  25.  . 

Pliidnum — By  a  tyi)ogr,Ti>h!en1  error  our 
quotation    read    last    w.  ■  '  '""     -vm 

or  cour.se.   $105Ti  ins  w.i 
the  market  has  been  a  1 

ernment    Assay   Office   otteriML-    t.i    v.i,    j,,mm 
Its   accumulated    stock    at    $105.      We    quote 
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that     price     for     refined     ingot.        Refiners 
boughi  sponge  platinum  at  $100. 

The  New  York  Assay  Office  was  tlie  sole 
refinery  for  crude  platinum  bought  by  the 
Government  during  the  last  yt-ar.  It  handled 
upward  of  60.000  oz.,  and  has  unused  sup- 
plies which  are  now  being'  sold  at  $105  per 
ounce. 

rilludiiim — Quoted  at  $125. 

Zinc  and  Lead  Ore  Markets 

Joplin.  Mo..  Dec.  21 — Blende,  p.  r  ton. 
high.  $49.40;  basis  60';  zinc,  no  premium 
sold;  Class  B,  $44;  Prime  Western,  $42.50 
'«  40  :  sludge  and  flotation.  $37.50;  cala- 
mine, basis  40Tc  zinc.  $35fff30.  Average 
selling  prices:  Blende.  $42Tl0  ;  calamine. 
$36  ;    all    zinc   ores,    $42.05. 

Lead,  high.  $101.75;  basis  80^^  lead. 
$100'?;  SO;  average  selling  price,  all  grades 
of  lead.   $83.02   per   ton. 

Shipments  the  week:  Blende,  9223;  cala- 
mine, 148;  lead.  1160  tonj.  Value  all 
ores    tht-    week.    $490,320. 

For  the  third  week  purchasers  of  ore  on 
a  premium  basis  have  not  appeared  in  the 
market,  this  week  cleaning  up  o;i  advance 
purchases,  with  no  orders  for  purchases 
next  week  expected.  Xext  week  being 
holiday  week,  light  business  in  all  grades 
is  expected.  Buyers  will  attempt  to  load 
up  advance  purchases.  There  is  no  re- 
striction of  output.  The  output  of  191 G 
averaged  5747  tons  per  week,  filling  a  pre- 
war demand.  Today  it  is  in  excess  of  8000 
tons   per  week,    with   stock   accumulating. 

PUttfTille,  Wis.,  Dec.  21 — Although  the 
Government  schedule  was  still  effective, 
theoretically  at  least,  no  offerings  were 
made  by  buyers  on  premium-grade  zinc  ore 
during  the  week.  Neither  were  any  sales 
of  high-lead  blende  of  60^  zinc  reported. 
Lead  ore.  basis  80%  lead,  $75  per  ton. 
Shipments  reported  for  the  week  were  1022 
tons  blende.  103  tons  galena,  and  98  tons 
sulphur  ore.  For  the  year  to  date  the 
totals  are  119.875  tons  blende,  7791  tons 
galena,  and  39.523  tons  sulphur  ore.  Dur- 
ing the  week  2  409  tons  blende  was  shipped 
to  oeparating  plants. 

Other  Minerals 

Pyrites — Spanish  pyrites  is  quoted,  sub- 
ject to  the  raising  of  the  embargo,  at  16Jc. 
on  the  basis  of  10s.  ocean  freight.  Restric- 
tions still  contfnue.  Unchanged.  Ocean 
freights  have  fallen  to   30s. 

Iron  Trade   Review 

PITTSBURGH — Dec.   23 

There  is  little  demand  for  steel  products, 
in  the  aggregate,  on  contract,  and  prac- 
tically no  demand  from  new  buyers.  In  pig 
iron,  contract  shipments  are  being  taken 
fairly  well,  relatively  speaking,  but  there 
is  no  new  demand.  Many  mills,  perhaps  the 
majority,  have  closed  for  the  present  week, 
and  some  that  found  occasion  to  operate 
this  week  will  close  later.  In  several  in- 
stances, indeed,  mills  operate  this  week 
only  becau.se  they  wish  to  clean  up  orders 
for  a  protracted   closing. 

Three  influences  conspire  to  make  the  de- 
mand for  steel  particularly  light  at  this 
time.  Thf  first,  of  course,  is  the  readjust- 
ments that  customers  must  make  in  their 
affairs  in  shifting  from  a  war  to  a  peace 
basis.  The  seco.^d  is  the  reduction  in  steel 
prices,  as  reductions  alwavs  cause  a  halt. 
The  third  is  the  season  of  th"  vear.  which  is 
always  a  dull  one  in  the  steel  market,  on 
account  of  inventories  and  other  matters. 

The  real  test  of  the  steel  market  will 
hardly  come  before  the  second  half  of  Janu- 
ary, so  extensive  are  the  adjustments  and 
rearrangements  that  buvers  of  steel  must 
make.  Though  the  mills,  in  the  aggr<  gate, 
have  a  considerable  volume  of  specifications 
on  hand,  it  will  not  require  manv  weeks  to 
fill  them,  and  unless  there  is  a  sudden  a-^id 
extensive  revival  In  d-mand.  steel  mill 
'iperations  will  probablv  b-  at  less  than 
:  "';  of  capacity  by  the  end  of  January, 
r<'  rh-ipH  at   les.H  than  60  per  cent. 

S-'ei   producers  intend   to   hold   to   the   re- 

'    ■  •    .    reduced   price   level:<  a«   long  as  pos- 

by   reason   of  the  fact  that    for  a   few 

■f   .'hs     at     least     demand     will     bi-    chienv 

.ii.';.ir,-t    contracts    rather    than    In    the    form 

',f    ri'  w   buying.      If  demand   continu's   light. 

•  t  '  r<-  may  be  further  declines,  but  the  pres- 

'  ■  '    .-iiiltude  of   the   trade    l.s    that    they   can 

',  r'llv    be    looked    for    before    April    1.    and 

'  '      '  ot   until  June       No   tieavv   demand 

1'    up    overnight,    as    there    are    so 

•  merifH  to  be  made.     To  the  aver- 

tirodueer,    the    matter  of   his   eus- 

pe  coHt    is  of  more  eoncern   than 

age   coKt       This   Ih  the   case   with 

...;.:;<     In     particular,     as     permanent 

...ruclurtrn,    for  purely    Invefitment   purpoH<H. 


will  .lot  be  erected  as  long  as  wage  rates 
are  so  high  and  at  the  same  time  labor 
performance   is   so   unsatisfactory. 

Pig  Iron — To  date  the  blast  furnaces  have 
been  altogether  indisposed  to  reduce  their 
prices  $3  a  ton,  in  accordance  with  the 
general  program  suggested  bv  the  price 
coinmittee  of  the  American  Iron  and  Steel 
Institute,  although  the  steel  producers 
promptly  adopted  their  part  of  the  jirograni. 
Some  furnace  interests  seem  to  think  re- 
ductions may  occur  immediately  after  Jan. 
1.  but  the  general  feeling  among  merfchant 
blast  furnacemen  is  not  to  reduce -.prices 
until  this  is  absolutely  nocessarv.  ,Th^  fui- 
nac.  s  are  fairly  well  sold  up.  arid  customers 
are  expected  to  take  their  iron.  There  are 
occasional  lots  of  resale  iron  offered  at  cut 
prices,  but  they  do  not  make  a  market. 
\\e  quote  the  market  steady  but  absolutelv 
inactive  at  the  old  Government  prices: 
Bessemer,  $35.20  ;  basic.  $33  ;  foundrv.  $34  • 
malleable.  $34.50  ;  forge,  $33,  f.o.b.  "basing 
point,  freight  from  Valleys  to  Pittsburgh 
being  $1.40  and  from  six  detached  furnaces 
som.what    less. 

Steel — There  are  freer  offerings  of  soft 
steel  and  discard  steel,  but  little  demand 
Discard  steel  would  not  bring  over  $4  0  at 
the  outside.  Soft  steel  is  quotable  at  the 
$4  reduction:  Billets,  $43.50;  sheet  bars 
and  small  billets,  $47  ;  slabs,  $46.  Rods  are 
$57.  the  old  Government  price  not  having 
been   reduced. 


Ferroalloys 


Ferroalloys — There  is  absolutely  no  mar- 
ket, buyers  showing  no  interest,  and  it 
would  probably  require  heavy  cuts  to  effect 
sales  of  either  ferromanganese  or  spie- 
geleisen.  As  previously  reported,  resale 
ferromanganese  has  been  offered  at  $240 
delivered,  or  $10  under  the  old  price,  with- 
out effecting  sales.  As  stated,  furnaces  re- 
cently reduced  their  asking  price  on  spie- 
geleisen  $5  to  $70,  f.o.b,  furnace,  which  re- 
mains   the   asking   price. 

Coke — Indications  remain  that  the  Fuel 
Administration  will  relinquish  its  control 
of  coke  prices  at  the  end  of  this  month. 
By  reason  of  the  curtailment  in  production 
caused  by  influenza,  coke  has  been  scarce, 
and  unless  furnaces  slow  down  their  opera- 
tions, as  they  may  do,  an  open  market  in 
coke  might  result  in  higher  prices.  So 
many  millc  are  closing  for  the  week,  how- 
ever, that  blast  furnaces  are  likely  to  slow 
down,   though  without  actually  banking 


MONTHLY  AVERAGE  PRICES  OF  METALS 


Copper 


Jan.  . 

Feb  . 

Mar... 

April. 

May 

June. 

July... 

Aug.. 

Sept.. 

Oct 

Nov... 

Dec. 


New   York 


IJeetrolytlo 


1917 


28.673 
31.750 
31.481 
27  93.5 
28.788 
29.962 
26.620 
25 . 380 
25.073 
23 . 500 
23 . 500 
23 . 500 


Year|27.180 124  892 


London 


Klectrolytie 


1918 


125  000 
125  000 
125,000 
125.000 
125  000 
125  000 
134  913 
137  000 
137  000 
137  000 
137  000 


January, . 
February. 
March., , . 

Anrll 

May 

June 

July 

August ., , 
September 
October , , , 
November, 
December. 

Year 


1917 


7  626 

8  636 

9  199 
9  288 

10  207 

11  171 
10  710 
10  594 

8,680 
6,710 
6.249 
6  375 


8  787 


1918 


6,782 
6,973 
7,201 
6,772 
6,818 
7.611 
8,033 
8  0.50 
8 ,  050 
8 , 0,50 
8.050 


1917 


7.530 
8,595 
9.120 
9,158 
10,202 
11,123 
10,644 
10  518 
8,611 
6 , 6.50 
6,187 
6.312 


8  721 


1918 


6,684 
6,899 
7,091 
6,701 

6  704 
7,511 

7  750 
7,750 
7 , 7.50 
7,750 
7.750 


1918 


29  00 
29  00 
29  00 
29  00 
29  00 
29  00 
29  00 
29  00 
29  ,  00 
29  00 
31  20 


Spelter 


January, . 
February, , 
March  . ,  , 

April 

\i  ay 

June 

July 

August 
Rept«>mt>cr 
f)ctober      , 
November, 
December 

Year  .  , 


9  fiU) 

7 ,  836 

10  045 

7  814 

10  3fK) 

7  461 

9  459 

6  890 

9  302 

7  314 

9  371 

8  021 

8  643 

8  688 

8  360 

8  985 

8  136 

9  442 

7  983 

8  801 

7,847 

8.491 

7  686 

1917 


9  449 
9  875 
10  130 
9  289 
9  192 
9  201 
8  473 
8  190 
7  966 
7  813 
7  672 
7  610 


8  813 


1918 


7,661 
7,639 
7  2Hr 
6,71.': 
7  111 

7  701 

8  338 
8 ,  635 

9  092 
8  451 
8,141 


48  329 
47  000 

•)7  OOO 
,54  63; 
,54  000 

r,^   000 

51  000 
,54  000 
51  (M)0 
54  000 
54  000 
54  (KK) 


62  413 


191S 


54  000 
54  000 
54  000 
54  000 
54  000 
54  000 
54  000 
54  000 
54  000 
54  (K)0 
54, 100 


STOCK  QUOTATIONS 


N,    V.   E.XCn.t        Dec.23'lBOSTONEXCH.t  Dec.  23 


Alaska  Gold  .M    ,  , 
.Alaska  June.iu 
Am..Sm,<S:Ref,,rom. 
Am, 8m,  <t  Rof  ,  pf,, 
Am,Sm,.Sec.,  pf,,  A 

Am.  Zinc 

Am.  Zinc,  pf 

Anaconda 

Batopilns  Min 

Bethlehem  Steel 
Hutte  &  Superior. 
HutteC-op,  &  Zinc 
('erro  de  I'asco 
C  hile  Cop 


33 
1} 
77 
107 
92 
12 
44  i 
63 

13 

6I| 

19! 

6i 

33  3 

19 

Chino i     33i 

Colo.  Fuel  &  Iron.  38; 

Crucible  Steel,       .         57 
Crucible  Steel,  pf       ,     87i 
Dome  Mines  ,  12 

Federal  M  ,&  S,  10  J 

Federal  M,  &  S,  pf,,  38; 
(Greater  Nor,  ore  ctf  32  i 
Greene  Cananea,  I  45 
Gulf  States  Steel. .,,  I  61 
Ilomestakc  ,  ,  ,  ,  94 
Inspiration  Con  ,  , '  44' 
InternationalNlckel      32) 

Kennecott 33  j 

Lackawanna  Steel         67  j 

Mexican  Petrol 166  3 

Miami  Copper     ,  ,         231 
Nat'l  Lead,  com  ,  65 

National  Lead,  pf        105 

Nev,  Consol 17J 

Ontario  Min 7 1 

Ray  Con 20  i 

Republic  I, &S,, com,       74i 
Republic  I,&S.,  pf   ,  i     97 

Sloss-Sheffleld 49 

Tennessee  C,  <fe  C,   ,       14 
U,  S.  Steel,  com    ,  ,         95  3 

US.  Steel,  pf 112  3 

Utah  Copper j     73  j 

Va,  Iron  C.  &  C...    •     55* 


BOSTON  CURB*    Dec,  23 


Alaska  Mines  Corp 

Boston  Ely 

Boston*  Mont 

Butte  &  Lon'nDev, 

Calaveras 

Chief  Con 

Contact 

Corbin 

Cortez 

Crown  Reserve 

Crystal  Cop 

Eagle&  Blue  Bell,,. 

First  Nat,  Cop 

Houghton  Copper,, 

Intermountaln 

Iron  Blossom 

Iron  Cap 

Majestic 

Mexican  Metals 

Mines  of  America , , 
Mojave  Tungsten  , 
Nat,  Zinc  <fe  Lead 
Nevada-Douglas , ,  , 

New  Baltic 

New  Cornelia 

Oneco 

Pacific  Mines 

Rex  Cons 

Yukon  Gold 


t  12 
,93 
,55 
.11 
U 
6i 
:,05 
t.25 

.ir, 

,23 

t,29 

2} 

J2» 

30 

t  05 

55 

15! 

22 

32 

J.  75 

05 

10 

,35 

1 

16 

,25 

t,35 

t,05 

1 


SAN  FRAN.* 

Alta " 

Andes 

Best  &  Belcher,, 
Caledonia         , 
Challenge  Con 

Confidence 

Con,  Virginia 
Gould  &  Curry,   , 
Hale  &  NorcroBS 
Jacket-Cr.  Ft, 

Mexican 

Occidental 

Ophlr 

Overman 

Savage 

Sierra  Nevada . ,  , 

Union  Con 

Utah  Con 

Belmont 

Jim  Butler 

MacNamara 

Midway 

Mont-Tonopah, , 

North  Star 

Rescue  Eula 

West  End  Con, . 

Atlanta 

Booth 

Comb,  Frac 

Florence 

Jumbo  Extension, 

Kcwanas 

Nevada  Hills 

Nevada  Packard 
Round  Mountain, 

Silver  Pick 

White  Caps 


t  03 
,04 
.01 
01 

t  03 
.06 
.06 

t  01 
,01 
,03 
.02 
,40 
,02 
,01 

t,02 
.08 
.05 

tOl 

2,50 

.;^6 

,J3 
.18 
.13 
,07 
07 

1,20 
,04 
,11 

t,02 
,15 
,13 
,05 
,04 
,32 
,21 
,05 
,09 


COLO.  SPRINGS*  Dec.  23 


New  York  and  St    Ia>uIi  quotations,  cents  per  pound. 
l.ondoo,  pounds  sterling  per  long  ton. 


Creeson  Con, , 
Doctor  Jack  Pot  , 
Flkton  Con, . , , 

F.I  F'aso 

Gold  .Sovereign, 
Golden  Cycle, .  , 

Granite 

Isabella    

Mary  McKlnney 

Portland 

i;nlted  Gold  M, 
Vindicator 


Adventure 
Ahmeek. . . 

Algomah .'.'.' 

AUouez 

.Ariz,  Com. . . !  ! 

.A  rnold 

Bingham  Mines. . '. 
Bonanza,  , , 
Butte-Balaklava,  '. 
Calumet  &  Ariz 
Calumet*  Hecla, 
Centennial,  , 
Copper  Range.  .  , 

Daly  West 

Davis-Daly,.,. 
East  Butte. . 

Franklin 

Granby 

Hancock,    . . 
Hedley, , . , 

Helvetia 

Indiana, . ,  , 

Isle  Royale 

Keweenaw. . . 

Lake 

La  Salle .'." 

Mason  Valley. . 

Mass ' ' 

Mayflower 

Michigan 

Mohawk 

New  Arcadian.  ,  . 

New  Idria 

North  Butte. . . . 

North  Lake 

OJlbway 

Old  Dominion 

Osceola 

Quincy 

St,  Mary's  M.>.\ 

Santa  Fe 

Seneca 

Shannon 

Shattuck-Arlz. .       ' 

So.  Lake 

So,  Utah 

.Superior 

Superior  &  Host 

Trinity 

Tuolumne, , ,    . 

U.  S.  Smelting 

U.  S.  Smelting,  pf.. 
Utah  Apex..  . . 

Utah  Con 

Utah  Metal 

Victoria 

Winona '  ,  „„ 

Wolverine ig 

Wyandot |t  so 


60 

71 

t.30 

44 

123 

t,20 

tlO 

t.lO 

,30 

64 

432  i 

14 

43 

6 

n2 

t.20 

tso 

IV 

Si 

t3 

2i 
4 
t3| 
t3J 
52 
Jll 
tl3 
12f 
J, 75 
tit 
t35 
50 
62 
t45 
.31 
14 
31 

.11' 
til 

23 

t,80 

|473 

i461 

31 

8» 

II 

2i 

t,96 


N.  Y.  CURBt 


Dec.  23 


4  ,  93  J 


,14 

1    ()2 

I   75 

17' 

on 

,07! 
1,05 
141 
43 


Big  Ledge 

Butte&N.  Y..    . 

Butte  Detroit 

Caledonia 

Calumet  &  Jerome 
Can,  Cop.  Corpn. 

Carlisle 

Cashboy 

Con,  Ariz.  Sm 

Con,  Coppermines. 
Goldfield  Con,  ,  . 
Goldfleld  Merger  , 
Greenmonster  , , ,  , 
Hecla  Min, .  .    .... 

Howe  Sound 

Jerome  Verde 

Louisiana 

Magma 

Marsh 

A I  cKlnley-Dar-Sa. . . 

Milford 

Mother  Lode,  ,  . . 
Nixon  Nevada. , , 

Ohio  Cop 

Rawley 

Ray  Hercules. . . . 

Richmond 

Rochester  Mines, 
St.  Joseph  Lead. 
Standard  S.  L... 

Stewart 

Success 

Tonopah 

Tonopah  Ex 

Trlbulllon 

Troy  Arizona, . . . 
United  F^astern,  . 
United  Verde  Ext 

United  Zinc 

Utica  Mines 


H 

37i 
02  i 
31 
37} 
2t 
t2 
07 
11 
6J 
27 
08) 

tA 

IP 
50 

25 
05 
47 
75 
35 
51 
J. 75 

'l\ 
t.56 
28 
13} 

16» 

09 

t3J 


1! 


t.io 

t.08 


TORONTO* 


Dec  23 


Adanac 

Bailey 

Beaver  Con 

Chambers  F'erland. 

Conl.-igas 

Ilargravea 

Kerr  Lake 

La  Rose 

lake  shore 

Min,  Corp  of  Can, 

Nlplsaing 

Peterson  Lake,  ,  ,  , 

Tonilskamlng 

Wetiliiufer-Lor.. ,  . 

Davidson '.  ■ 

Dome  ICxten. .  ,  .rf 

Dome  Lake ,"T 

Ilolllnger .• 

Mclntyre '."f 

Newray '.'* 

Porcu.  Crown r" 

Tcck-Hughes. .  . .  r* 

Vlpond 

West  Dome 


,08 

03 

,35 

,09 

2,00 

,02 

5  00 

,31} 

,92 

2  00 

8  75 

,07 

2» 

03 

,60 

,24 

-M6 

0.12i 


/.30 

iao 


*  Bid  prices,    t  Closing  prices,    t  Lost  quotations.' 


I 


g^^l^\HG 


SECT.     JUW^2«B 


/ 


TA  E/MJ.     Engineering  and 

1  mining  journal 

E^2 
V.106 

Engin, 
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